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The nature of certain diseases is different between women and men. Genetic 
and hormonal differences affect skin structure and function, thus affecting 
disease processes. In addition, exogenous factors differ according to differ-
ences in lifestyle between the sexes. In the last two decades it has been recog-
nized that women are more different medically than previously appreciated, 
and studies started being conducted accordingly. Methodologies used in der-
matological research have improved substantially, providing means of objec-
tive evaluation of skin function and characteristics, leading to improvement 
in treatment and disease outcome.

Diseases differ between men and women in terms of prevention, clinical 
signs, therapeutic approach, prognosis, and psychological and social impacts.

This book outlines several aspects of differences between the skin of 
women and men in health and disease, based on available data. It is not 
designed to be exhaustive in its coverage of the subject, but rather to highlight 
certain aspects of it. We wish and hope that this book will ignite more interest 
in the topic of gender dermatology.

The editors are grateful to all our contributing authors for their efforts and 
cooperation in applying their knowledge and skill.

Special thanks to our team at Springer: Mr. Grant Weston, Responsible 
Editor, Mr. Andre Tournois, Project Coordinator, Mr. Karthik Periyasamy, 
Production editor, and Mr. Dinesh Vinayagam, Project Manager, for their 
meticulous work.

Tel Aviv, Israel� Ethel Tur
San Francisco, CA, USA� Howard I. Maibach
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Abbreviations

N.S.	 No significant difference
SC	 Stratum corneum
TEWL	 Transepidermal water loss

1.1	 �Introduction

This chapter will review the literature on gender 
differences in skin physiology focusing on non-
invasive biophysical measures of skin function. 
While there are countless studies on the biophys-
ical properties of human skin, there are fewer 
that examine gender differences. Many studies 
are sponsored by the cosmetic industry and not 
surprisingly focus on women and often compare 
effects of aging or photoaging. Unfortunately, 
the literature that explores gender differences 
does not always present a clear picture as will be 
seen. This contribution will review sebum pro-
duction, skin pH, barrier function as assessed by 
transepidermal water loss (TEWL), stratum 

corneum (SC) hydration measured by electrical 
properties, skin viscoelasticity and facial skin 
wrinkling.

1.2	 �Sebum Production

On average sebum production is approximately 
the same between men and women up to about 
age 50. However, there is extreme variability 
between individuals. Pochi et al. measured sebum 
production rates in men and women between the 
ages of 40 and 79 over a three-hour period using 
absorbent paper on the forehead [1]. Results are 
presented in Table 1.1.

Sebum production clearly drops off in women 
after age 50 probably because of menopause. In 
all age groups, even 70–79, there was consider-
able overlap between the ranges measured with 
higher sebum producing women producing more 
sebum in 3 h than lower producing men.

A more comprehensive study of gender differ-
ences in skin sebum production is that by 
Luebberding et al. [2]. The authors investigated 
300 women and men between the ages of 20 and 
74. Sebum production was measured on the 
cheeks and foreheads using the Sebumeter [3]. 
Mean values and standard deviations and statisti-
cal significance levels (p values) for each age 
range and over the entire age range are given in 
Table 1.2. There were 30 subjects of each sex in 
each age range.
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While the overall mean was smaller for 
women than men, significant differences were 
not seen before the 50–59 age group in agree-
ment with the results of Pochi et al. above. Note 
the large standard deviations indicating the large 
variation in sebum production across the sample 
populations. Sebum production on the cheek was 
lower than on the forehead but age and sex differ-
ences showed very similar trends. Firooz et  al. 
[4] also reported lower sebum production in 
females compared to males in pooled data from 
several age groups and body sites. Among all 
the skin parameters reviewed in this work, 
lower sebum production in females compared 
to males above the age of 50 was observed most 
consistently.

1.3	 �Skin Surface pH

pH is defined as ‘the negative logarithm of the 
hydrogen ion concentration’. The most common 
method for measuring the skin’s surface pH is to 
apply a flat surface membrane electrode hydrated 
with distilled water to the skin surface and mea-
sure the apparent pH. This leads to the definition 
of skin surface pH in bioengineering terms as: 
‘apparent pH as measured by a flat glass elec-

trode at the skin surface with a hydrated skin-
electrode interface [5]. In healthy skin, surface 
pH is lower than physiological pH ranging from 
about 4.5–5.5 on most body sites under most con-
ditions. There has been increasing interest in the 
role of skin surface pH in maintaining a healthy 
stratum corneum barrier [5].

Measurements of gender differences in skin 
pH have not produced completely consistent 
results though there is a trend for females to have 
slightly higher pH than males. Table 1.3 shows a 
summary of results from several labs comparing 
the skin surface pH in men vs. women at various 
body sites and age groups. Table 1.3 doesn’t pres-
ent specific pH values because in some cases the 
authors only provide graphical data so exact 
numerical values are not available. Luebberding 
et al. present numerical pH data and found that 
males have significantly lower pH on every body 
site for every age group [2]. The overall averages 
were 5.12 for females and 4.58 for males. This 
was among the largest differences seen in any of 
the papers reviewed. Zlotogorski [6] found 5.1 
on the cheek for males and 5.2 on the cheek for 
females and the difference was not statistically 
significant. In contrast Ehlers and Ivens [7] 
reported higher skin pH in males (5.8) compared 
to females (5.5) on the forearm.

In a large cross-sectional study of skin condi-
tion, Hillebrand and colleagues measured cheek 
and forearm skin surface pH in 450 subjects (191 
males, 259 females) ranging in age for 9–78. The 
subjects were art festival goers (ArtPrize 2015, 
Grand Rapids Michigan) who happened to walk 
by the study venue and volunteered to be partici-
pants. Thus, subjects were literally recruited off 
the street and represent a real world sampling of 
the local population. Furthermore, the skin was 
not washed or prepared in any manner prior to 
making the measurement in order to measure an 

Table 1.1  Sebum production rates and ranges in female and male subjects

Age range Number F/M Femalea Rangea Malea Rangea

40–49 31/50 1.86 0.12–4.80 2.39 0.54–5.14

50–59 21/14 1.08 0.07–2.38 2.43 1.05–4.36

60–69 18/14 0.88 0.22–1.62 2.42 0.83–4.95

70–79 12/13 0.85 0.33–2.19 1.69 0.63–3.23
aSebum production in mg/10 cm2 of skin in 3 h data from Pochi et al. [1]

Table 1.2  Sebum levels on the forehead for females and 
males

Age range Femalea SD Malea SD p

20–29 115.50 57.13 120.77 50.24 NS

30–39 114.82 63.60 127.53 53.87 NS

40–49 130.77 63.74 125.93 50.27 NS

50–59 96.73 61.25 125.93 59.66 <0.05

60–74 66.89 43.68 139.10 66.84 <0.001

20–74 105.45 61.66 105.45 61.66 <0.001
aSebum measurement in μg/cm2 data from Luebberding 
et al. [2]

R. R. Wickett and G. G. Hillebrand
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unadulterated apparent pH.  Skin pH ranged as 
low as pH 3.1 to as high as pH 6.8 or nearly 4 
orders of magnitude in hydronium ion concen-
tration! While there was no significant gender-
dependent difference in cheek skin pH 
(mean  ±  SD: 5.28  ±  0.43 for males and 
5.23 ± 0.47 for females), males showed signifi-
cantly (p < 0.001) lower forearm skin pH com-
pared to females (mean  ±  SD: 4.59  ±  0.61 for 
males vs. 4.78  ±  0.65 for females). Figure  1.1 
shows the percentage of males and females in 
specific pH ranges from pH 3 to pH 7. Females 
tend to skew to higher pH in accord with the dif-
ference in the population means. What is note-
worthy is the large overlap in the wide bell 
curves for skin pH frequencies between males 
and females. Thus, the difference in mean pH 
between genders is small compared to the vari-
ance for the entire population (Hillebrand, 
unpublished data).

1.4	 �Transepidermal Water Loss

Measurement of TEWL [10] has been shown 
to be a valid method to evaluate skin barrier 
function in-vivo [11]. Several researchers 

have investigated possible gender differences 
in TEWL with varying results. Some of the 
results are presented in Table 1.4. Luebberding 
et al. [2] reported higher TEWL in males than 
in females with significant differences on the 
forehead, cheek, neck and forearm. Chilcott 
and Farrar [12] reported higher TEWL in 
males compared to females on the forearm and 
Firooz et al. [4] also reported higher TEWL in 
males in pooled data from eight body sites. 
Wilhelm et al. [13] and Hadi et al. [14] did not 
observe any significant effect of gender on 
TEWL.

Chilcott and Farrar [12] used the ServoMed 
EP-2 Evaporimeter (ServoMed, Kinna, 
Sweden) to measure TEWL while Luebberding 
et  al. [2] used the TEWAmeter® TM300 
(Courage & Khazaka, Cologne, Germany). 
This may in part explain the higher forearm 
results seen by Luebberding. While results 
from the two instruments correlate very well, 
TEWAmeter data tend to be up to two times 
higher than ServoMed data [11, 15]. Li et  al. 
[16] also reported lower TEWL in female sub-
jects compared to males in Chinese subjects 
from two age groups, 18–25 and 40–50 on vari-
ous body sites.

Table 1.3  Skin pH results from various authors

Age range Number F/M Body site Result Reference

20–60 292/282 Forehead M = F Zlotogorski [6]

20–60 292/282 Cheek M = F Zlotogorski [6]

21–37 37/46 Face M < F Kim [8]

13–70 354/304 Forehead M < F Man [9]

0–12 142/128 Forearm M < F Man [9]

36–50 82/60 Forearm M < F Man [9]

51–70 28/31 Forearm M < F Man [9]

70+ 31/24 Forearm M = F Man [9]

70+ 31/24 Forehead M = F Man [9]

20–74 150/150 Forehead M < F Luebberding [2]

20–74 150/150 Cheek M < F Luebberding [2]

20–74 150/150 Neck M < F Luebberding [2]

20–74 150/150 Forearm M < F Luebberding [2]

20–74 150/150 Hand M < F Luebberding [2]

Not reported 6/6 Forearm M > F Ehlers [7]

9–78 259/191 Forearm M < F Hillebranda

9–78 259/191 Cheek M = F Hillebranda

aG. G. Hillebrand unpublished data

1  Effects of Gender on Skin Physiology and Biophysical Properties
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1.5	 �Stratum Corneum Hydration

The stratum corneum needs to maintain proper 
hydration in order to function properly and lack of 
adequate moisture in the SC can lead to dry skin. 
Instrumental methods to measure SC hydration 
in-vivo rely on measuring either surface conduc-
tance or capacitance [17–20]. Luebberding et al. 
[2] measured skin hydration with the CM 825® 
(Courage & Khazaka, Cologne Germany) on five 
body sites on 150 subjects of each gender broken 
into five age groups. Results from each body site, 
pooled by age are presented in Table 1.5.

Females showed higher hydration on the cheek 
and hand while males had higher values on the 
neck. Differences on the forehead and forearm 

were not statistically significant. Li et al. [16] found 
females to haves significantly higher hydration on 
the décolletage are but no other body sites. Neither 
Firooz et al. [4] nor Wilhelm et al. [13] reported 
significant gender differences in hydration.

Forearm pH Range

<3
.00

3.0
-3

..5

3.6
-4

.0

4.1
-4

.5

4.6
-5

.0

5.6
-6

.0

6.1
-6

.5

6.6
-7

.0
>7

.0

F
re

qu
en

cy
 %

0

10

20

30

40
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Fig. 1.1  Percent of 
subjects (frequency %) 
having forearm pH 
values in a specific pH 
range

Table 1.4  TEWL females and males

Ages No. (F/M) Body site Female Male P Reference

20–74 150/150 Forehead 10.51 9.29 P < 0.01 Luebberding [2]

20–74 150/150 Cheek 11.15 10.34 P < 0.05 Luebberding [2]

20–74 150/150 Neck 9.25 6.96 P < 0.001 Luebberding [2]

20–74 150/150 Forearm 9.10 5.50 P < 0.001 Luebberding [2]

20–74 150/150 Hand 11.52 10.92 N.S. Luebberding [2]

18–28 10/8 Forearm 4.68 4.98 P < 0.05 Chilcott [12]

10–60 25/25 8 sites 9.52 15.49 P < 0.05 Firoz [4]

N.S. no significant difference

Table 1.5  Capacitance by body site and gendera

Body site Female Male P value

Forehead 52.94 50.94 N.S.

Cheek 60.81 57.62 P < 0.05

Neck 54.34 59.62 P < 0.001

Forearm 44.07 43.10 N.S.

Hand 38.62 32.49 P < 0.001
aData from Luebberding et  al. [2]. 150 subjects of each 
sex in each age group. Age range = 20–74. N.S. no signifi-
cant difference

R. R. Wickett and G. G. Hillebrand
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1.6	 �Elasticity

Skin is a viscoelastic material. It has the unique 
ability to rebound after being stretched allowing 
itself to return to its initial size and maintain a 
tight covering over the body surface. 
Unfortunately, skin elasticity declines after the 
third decade in both men and women, especially 
on chronically sun-exposed skin sites [21–23]. 
This loss in elasticity is likely the major driver for 
visible facial skin wrinkling and sagging [24]. 
Skin elasticity is commonly measured using the 
non-invasive suction method [25–27]. The 
Cutometer® is one of the more widely used 
suction-based skin elasticity instruments because 
of its portability, speed and simplicity 
(Courage + Khazaka Electronic, Koln, Germany). 
The stress/strain curve can be divided into differ-
ent regions such as maximum deformation (Uf) 
and immediate retraction (Ur). Ratios of these 
absolute parameters yield relative parameters of 
skin elasticity (e.g. Ur/Uf or R7) that are inde-
pendent of skin thickness. Nedelec et  al. [28] 
used the Cutometer MPA 580 with a 6-mm probe 
to measure skin elasticity at 16 body sites on 121 
males and 120 females who were mostly Asian or 
Caucasian and aged between 20 and 85 years old. 
They found no consistent trend for gender differ-
ences in skin elasticity (R7) across age groups. 
Cua et al. [29] also did not observe a significant 
difference in skin elasticity between males and 
females though their sample size was very small. 
Ishikawa et al. [30] compared skin elasticity on 
men vs. women in a large subject sample on mul-
tiple skin sites. Specifically, they used the 
Cutometer SEM 474 to measure skin elasticity 
on the forearm, hand, finger and chest of 96 males 
and 95 females ages 9–87. Again, there was no 
significant difference in skin elasticity between 
males and females. Luebberding et al. [31] used 
the Cutometer MPA 580 to measure skin elastic-
ity on the cheek, neck and dorsum of the hand in 
150 males and 150 females ages 20–74. Skin 
elasticity (Ur/Uf) declined with age in both gen-
ders, but was only slightly higher in women than 
in men. The authors noted that there was a more 
rapid decline in elasticity in women after 40 years 
of age. Firooz et al. [4] also used the Cutometer 

MPA 580 to measure skin elasticity in 25 females 
and 25 males ages 10–60. While women had 
slightly higher elasticity than men, the difference 
was not statistically significant. More recently, 
Hadi et al. [14] used the DermaLab® Combo to 
measure the skin elasticity on the forearm of 50 
males and 50 females, ages 18–27. Females 
showed slightly higher skin elasticity than males 
but the difference was not statistically significant. 
Finally, Ma et al. [32] used the Cutometer MPA 
580 to measure skin elasticity on the forehead 
and cheek of 240 healthy male and female volun-
teers living in Shanghai, aged 20–70 years. There 
was no significant difference in forehead skin 
elasticity between the genders. However, the 
researchers did observe lower cheek skin elastic-
ity (both R5 and R7) in older (age 50–70) males 
than females. In summary, while skin elasticity 
declines with age in both males and females, 
gender-associated differences in skin elasticity at 
any given age are small and likely not clinically 
meaningful.

1.7	 �Facial Wrinkling

When it comes to facial wrinkling, which sex 
ages faster, men or women? Chung et  al. [33] 
assessed facial wrinkling on 236 men and 171 
women using standardized visual grading scales. 
The results suggest that while the pattern of facial 
wrinkling is similar between the sexes, women 
showed more severe wrinkles after adjusting for 
age, sun exposure and smoking. Gender-
dependent differences in facial wrinkling should 
also consider facial location. In the perioral 
region (upper lip), women exhibit more and 
deeper wrinkles than men [34]. However, on the 
forehead, men show an earlier onset and more 
severe wrinkling at every age than women [32]. 
Hamer et al. [35] measured facial wrinkling using 
digital imaging in 3831 Europeans (58% female) 
aged 51–98. Men had higher wrinkle area than 
women in the younger age groups (<75) but 
women showed more wrinkles in the older age 
group (>75). Chien et al. [36] developed photo-
graphic scales for perioral and crow’s feet wrin-
kles that were gender specific meaning that there 

1  Effects of Gender on Skin Physiology and Biophysical Properties
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was a scale for men and a scale for women. They 
used the grading scales to assess facial wrinkling 
on 71 men and 72 women, aged 21–91 years. All 
subjects were graded using both scales. 
Interestingly, a participant’s score on the female-
specific scale differed significantly from the 
male-specific scale score showing that it is 
important to use gender-specific scales for the 
visual grading of facial wrinkling. The research-
ers found that perioral wrinkling was more severe 
in women than men. For participants older than 
45 years, there was even greater gender disparity. 
Tsukahara et al. measured facial wrinkling in 173 
Japanese men and women [37]. Men showed 
increased forehead wrinkles compared with 
women at all ages. However, the difference in 
facial wrinkle severity tended to disappear in the 
older age groups and there were no gender-
related differences at any age for upper eyelid 
wrinkles. In related work, 3D analysis of skin 
replicas found that the depth of eye wrinkles in 
men showed an annual variation with more wrin-
kles at the corner of the eye in the fall compared 
to the spring; no such annual variation was 
observed in women [38]. The varying density of 
sebaceous glands on the face may partly explain 
the variation in facial wrinkling at different facial 
sites. Tamatsu et al. [39] looked at cadaver skin 
specimens from females and males ranging in 
age from the 20s to 90s at age of death. The found 
a negative correlation between wrinkle depth and 

sebaceous gland density. Sebaceous gland den-
sity was found to be significantly lower in the 
lateral canthus than in the forehead on both males 
and females. However, while the sebaceous gland 
density was significantly lower in females than in 
males in both facial regions, there was no signifi-
cant gender-dependent difference in wrinkle 
depth.

In a cross-sectional study of skin condition, 
Hillebrand and colleagues measured facial wrin-
kling in the periorbital area (under eye and crow’s 
feet wrinkles) on 147 Caucasian males and 183 
Caucasian females, aged 10–78. Regression anal-
ysis showed that both gender and age to be sig-
nificant (p  <  0.05) factors in describing the 
variance in wrinkle severity (Fig. 1.2a). However, 
when other factors are considered in the regres-
sion analysis, like the subject’s body mass index, 
smoking history in pack years and years working 
outside, gender drops out as a significant factor 
suggesting that some of the variance initially 
explained by gender can be explained by other 
gender-associated confounding factors. We will 
discuss confounding factors more later in the 
chapter. Figure 1.2b shows the data in Fig. 1.2a 
replotted as age group means for males and 
females. While females had higher wrinkles than 
men in all age groups, none of the pairwise com-
parisons between males and females in any given 
age group were significantly different (one-way 
ANOVA, Tukey Test).
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Fig. 1.2  Wrinkle severity in the periorbital region for 
Caucasian females and males. (a) Scatter plot where each 
point represents a subject’s wrinkle severity. Lines repre-

sent best fit linear regression curves. (b) Age group 
means ± standard error
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1.8	 �Confounding Factors

The differences observed between male and 
female skin may be ascribed to intrinsic factors 
like hormones [40] and other genetically deter-
mined variables or extrinsic factors like differ-
ences in smoking, diet, sun protection and skin 
care routines. Even differences in facial expres-
sion patterns may differ between the sexes and 
influence skin condition, especially facial wrin-
kling [41]. Below we discuss confounding fac-
tors that should be considered when designing 
and interpreting clinical data for men and women.

1.8.1	 �Smoking History

Smoking has been shown to increase facial wrin-
kling [34]. A report by Okada et  al. involving 
identical twins underscores the risk of smoking 
on appearance and health. They compared facial 
wrinkling in identical twins and showed that a 
5-year difference in smoking history can have a 
noticeable effect on skin aging [42]. Similar 
observations were reported by Doshi et al. [43]. 
The exact mechanism for how smoking affects 
skin wrinkling is not understood but may involve 
changes in skin barrier function and associated 
changes in chronic skin dryness caused both by 
smoking and exposure to second-hand smoke 
[44] which is associated with having more wrin-
kles [41, 43, 44]. Since men are more likely to 
smoke than women (Centers for Disease Control 
and Prevention [45], smoking needs to be consid-
ered as a confounding variable when comparing 
the skin condition of males to females.

1.8.2	 �Diet and Nutrition

Consuming an adequate amount of fruit and veg-
etables has been shown to reduce the risk of 
excess weight gain, type 2 diabetes, cardiovascu-
lar disease, and specific cancers [46, 47]. Pezdirc 
et al. [47] has recently reviewed the summation 
of evidence linking diet and skin health. The 
majority of studies conducted in this space focus 
on the effect of dietary supplements on skin con-

dition and most enroll only females. In a cross-
sectional study of 4025 women ages 40–74, 
Cosgrove et al. found that higher intakes of vita-
min C and linoleic acid and lower intakes of fats 
and carbohydrates are associated with better 
skin-aging appearance [48]. Higher intakes of 
vegetables, fruit, olive oil, and legumes may 
cause less skin wrinkling and are protective 
against actinic damage [49]. Iizaka et  al. mea-
sured nutritional status and habitual dietary 
intact, stratum corneum hydration and xerosis in 
118 older (>65) Japanese subjects, mostly 
females [50]. They concluded that a dietary pat-
tern characterized by higher vegetable and fruit 
intake was associated with a better skin condi-
tion. Since men’s daily intake of fruits and vege-
tables is less than that of women [51], dietary 
differences in the sample population should be 
considered in interpretation and analysis of clini-
cal results as well as in clinical design.

1.8.3	 �Skin Care Habits and Practices

A person’s daily skin care routine will undoubt-
edly affect their skin condition. Regular use of 
moisturizers will improve skin barrier function, 
skin hydration, and lessen the advancement of 
wrinkling [14, 41]. Those who regularly protect 
their skin from acute and chronic sun exposure 
will slow the advancement of skin aging. Male 
facial skin is largely influenced by beard groom-
ing routines [52, 53]. In this regard, many of the 
differences observed between male and female 
skin may be attributable to differences in skin 
care habits and practices, especially differences 
on the face [54].

1.8.4	 �Sun Exposure

Sun exposure is well known to be a major cause 
of wrinkling, especially in facial skin [23, 55–
57]. When discussing gender differences in facial 
wrinkles the relative tendency for sun exposure 
and the frequency of sunscreen application 
should be considered as regular sunscreen use 
may provide some protection against the signs of 
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photoaging [58, 59]. Haluza et  al. reported that 
Australian men are more likely to suffer sun 
exposure and less likely to use sunscreen com-
pared to their female counterparts [60]. This may 
explain the earlier onset [35] and more severe 
wrinkling seen in men on the forehead [37] but is 
not consistent with the higher levels of perioral 
wrinkles seen in women [36].

1.9	 �Summary

One of most important and difficult questions 
whenever comparing measured properties 
between two groups is whether statistically sig-
nificant differences are clinically relevant. We 
have reviewed and summarized many of the stud-
ies aimed at improving our understanding of the 
similarities and differences between male and 
female skin with particular attention to differ-
ences in biophysical skin properties. We noted 
that results depended on the method used, the 
body site being measured, the age of the subjects, 
and their prior history of smoking, sun exposure, 
and use of skin care products. The most consis-
tent difference between the genders reported in 
this review is lower sebum production in women, 
especially over the age of 50. However, because 
of the high individual variability in sebum output 
there is overlap between the high sebum produc-
ing females and low sebum producing males 
(Table 1.1). Thus care must be taken when draw-
ing conclusions from the differences reported in 
the studies summarized here.

Acknowledgements  The authors wish to thank Aimee 
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Racial and Gender Influences 
on Skin Disease

Daniel Callaghan and Neelam A. Vashi

2.1	 �Introduction

Skin of color typically refers to individuals of 
African, Afro-Caribbean, Asian, Hispanic, 
Native American, Middle Eastern and Pacific 
Island backgrounds. In the United States, indi-
viduals from these groups made up 38% of the 
population in 2014, which is expected to increase 
to 56% by 2060 [1].

Due to differences in skin physiology as well 
as to different cultural practices, there are several 
dermatologic conditions that affect these popula-
tions at a higher rate compared to Caucasians. 
Furthermore, there are a number of diseases that 
disproportionately affect males and females 
within these populations. In this chapter, we will 
discuss categories of diseases that are more com-
monly seen in these ethnic groups, including fol-
licular, scarring, and pigmentary disorders with a 
special focus on their epidemiology and 
pathogenesis.

2.1.1	 �Physiologic Differences

2.1.1.1	 �Skin Physiology
Skin is routinely characterized by the Fitzpatrick 
scale, a classification scheme based on how one 
reacts to sun exposure. Type I skin is fair, burns 
easily and does not tan. Type VI skin is dark 
brown or black, tans and never burns. Although 
large variation exists within the SOC population 
(SOC), generally speaking, SOC is generally rep-
resented by Fitzpatrick types III–VI skin.

The hallmark feature of skin of color is the 
amount and distribution of melanin. Darker skin 
phenotypes have larger, non-aggregating melano-
somes distributed throughout the epidermis. 
Conversely, fairer skinned individuals have 
smaller, aggregated melanosomes which are not 
present in the upper layers of the epidermis [2]. 
Due to this increased melanin, Black skin trans-
mits only 7.4% of ultraviolet (UV) radiation, 
compared to 29.4% in Caucasian skin [3]. While 
this pigmentation offers protection against some 
diseases seen more commonly in Caucasians, 
such as non-melanoma skin cancer, it makes those 
with darkly pigmented skin more susceptible to 
other diseases, particularly pigmentary disorders.

The stratum corneum in skin of color is more 
compact due to greater intercellular cohesion. 
Although there is no difference in dermal thick-
ness, Black skin has more numerous and larger 
fibroblasts, which is thought to partially explain 
why they are at an increased risk of keloid 
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formation. Additionally, Black skin has collagen 
fibers that are smaller but more closely stacked 
together. Of note, studies regarding physiologic 
differences in eccrine, apocrine and sebaceous 
glands in different races have demonstrated con-
flicting results [2, 4].

2.1.1.2	 �Hair Physiology
Individuals of African descent have hair that is 
characterized by flat, elliptical strands with 
curved follicles, which leads to tightly spiraled 
hair. Blacks also have fewer elastic fibers anchor-
ing hair follicles to the dermis. Conversely, Asian 
hair is rounder, with the largest cross-sectional 
area relative to other ethnicities, resulting in hair 
that is generally straighter [5, 6]. These variations 
account in part for the different clinical charac-
teristics seen in the hair of these ethnic groups. 
African Americans tend to have hair that is drier, 
slower growing and more fragile compared to 
Caucasians. Conversely, Asian hair tends to be 
thicker in diameter with faster growth [7, 8].

2.1.2	 �Cultural Differences

Due to these physiologic differences, cultural dif-
ferences exist in terms of how the SOC popula-
tion cares for their skin and hair. For example, 
African Americans may braid their hair in corn-
rows as a symbol of cultural identity and because 
it offers a lower maintenance hairstyle. Hair 
extensions and weaves are used to give the hair a 
longer, straighter or more voluminous appear-
ance. Given the curly nature of Black hair, it is 
also common for them to straighten their hair 
with chemicals or heat such as hot combs, flat 
irons and blow dryers. Alternatively, Sikh men 
and women do not cut their hair but rather allow 
it to grow as a symbol of devotion to God. They 
also wear turbans to care for their hair and as a 
sign of identity and equality. Over time, many of 
these hair styling practices can lead to irritation 
and follicular damage which propagates the 
inflammatory cascade. Ultimately, these different 
physiologic and cultural differences have been 
implicated in the pathogenesis of several diseases 
seen more commonly in skin of color.

2.2	 �Follicular and Scarring 
Disorders

2.2.1	 �Central Centrifugal Cicatricial 
Alopecia

2.2.1.1	 �Introduction
Central centrifugal cicatricial alopecia (CCCA), 
formerly known as hot comb alopecia or follicu-
lar degeneration syndrome, is a disease seen 
almost exclusively in African American women, 
characterized by scarring hair loss first seen on 
the vertex of the scalp.

2.2.1.2	 �Epidemiology
CCCA is the most common scarring alopecia 
among African American women and is rarely 
reported in other ethnic groups. Large population 
based studies are lacking, but one study of African 
American women in the Southeastern United 
States found the incidence of CCCA to be 5.6% 
[9]. Although it is predominantly seen in women, 
it has been reported in African American men [10].

2.2.1.3	 �Pathogenesis
CCCA is an inflammatory disorder which ulti-
mately results in scarring; however, the specific 
reasons why this inflammation occurs remain 
elusive and are likely multifactorial.

Skin of Color
Despite the fact that the specific pathogenesis of 
CCCA is unclear, one prevailing theory is that it 
is due in part to traumatic hair styling practices, 
which are much more common in Blacks. These 
include tight braids, weaves, or cornrows and the 
use of chemical relaxers, texturizers, and/or heat. 
Although this theory has been reinforced by stud-
ies in which a significant association between 
CCCA and hairstyling practices was observed, 
other studies were unable to find a similar asso-
ciation [9, 11].

It has also been suggested that there is a 
genetic component to the development of CCCA, 
as it has been described to run in families. Dlova 
et  al. observed 14 South African families in 
which an autosomal dominant pattern of CCCA 
was demonstrated. Furthermore, 20% of these 
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individuals reported no history of traumatic hair-
styling, which suggests that there is more to the 
pathogenesis of CCCA than these practices, and a 
genetic component may also be at play [12].

Gender
Males rarely use the hair styling practices which 
have been implicated in the pathogenesis of CCCA, 
which may explain why it is far less common for 
them to be affected. However, the fact that it has 
been seen in males, particular African American 
males, supports the claim that there may be an 
underlying genetic component to the disease [10].

2.2.1.4	 �Clinical Features
As the name suggests, CCCA generally begins on 
the crown or vertex of the scalp, and slowly 
expands centrifugally. In early stages, mild hair 
thinning may make the disease difficult to distin-
guish from androgenetic alopecia. Although it 
typically expands slowly, it can eventually prog-
ress centrifugally to affect the entire crown of the 
scalp. Left untreated, scarring occurs and the scalp 
becomes smooth and shiny, with follicular dropout 
and preservation of a few short, brittle hairs [13].

Patients may complain of mild pruritus or ten-
derness in the area that is affected, which can be 
a sign of disease activity. In certain cases, patients 
may present with superimposed folliculitis decal-
vans, with pustules and crusting.

2.2.1.5	 �Histology
Depending on the stage of the disease, CCCA 
demonstrates a follicular lichenoid lymphocytic 
infiltrate when caught early, which leads to fol-
licular fibrosis as it progresses. Features that help 
make the diagnosis include follicular miniatur-
ization, premature desquamation of the inner root 
sheath, focal preservation of sebaceous glands, 
naked hair shafts, compound follicular structures, 
perifollicular fibrosis and/or inflammation, and 
lamellar hyperkeratosis and parakeratosis in the 
hair canal [14].

2.2.1.6	 �Treatment
There are limited treatment options available for 
CCCA, and results are often unsatisfactory. As it 
can ultimately lead to scarring, treatment should 

be started as soon as possible. It is important to 
discuss and set expectations with the patient, 
including the fact that it is challenging to predict 
the course of the disease. Furthermore, if scarring 
has already occurred, it is important to make the 
patient aware that regrowth will be quite limited. 
Unless these expectations are outlined early and 
clearly, at future visits, patients may be frustrated 
with their management.

Given the implication of certain hair styling 
techniques in the pathogenesis of CCCA, it 
should be stressed to patients to avoid such prac-
tices, even if they have denied using them in the 
past. Being a disease of inflammation, topical or 
intralesional steroids are typically used. Oral tet-
racyclines have also been used in the treatment of 
CCCA. Other therapies that have been reported 
anecdotally include antimalarials, topical calci-
neurin inhibitors, minoxidil, thalidomide, cyclo-
sporine and mycophenolate mofetil [13].

Patients may present to clinic specifically 
inquiring about the effectiveness of hair trans-
plantation, and in some cases may have already 
consulted with a hair transplant surgeon. 
Although hair transplantation has been reported 
to be successful in patient who have had stable 
disease for at least 9–12 months, patients should 
be educated on the potential need for multiple 
hair transplant sessions, the need for continued 
medical therapy, and the possibility of disease 
recurrence [15].

2.2.2	 �Traction Alopecia

2.2.2.1	 �Introduction
Traction alopecia (TA) is another form of scar-
ring alopecia that is most prominently seen in 
women of color. It develops in the setting of hair 
styling techniques that create prolonged tension 
or repetitive pulling on hair.

2.2.2.2	 �Epidemiology
TA is almost exclusively reported in women and 
is most frequently seen in African Americans. 
That said, it has also been described in other eth-
nic groups, and the prevalence rate has also been 
reported to be relatively high in Hispanics [16]. 
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Although it is far less commonly described in 
males, they can also be affected; for example, TA 
has been reported among Sikh males who wear 
their hair twisted tightly under turbans [17]. One 
study looking at 874 South African adults found 
that 31.7% of women had TA compared with just 
2.2% of men [18].

2.2.2.3	 �Pathogenesis
Traction alopecia develops when hairstyling 
practices cause tension on the hair follicle, which 
over time leads to inflammation, fibrosis and per-
manent alopecia.

Skin of Color
The increased prevalence of TA in Blacks is 
explained both by cultural and physiologic differ-
ences. As described before, Black hair grows in a 
tight spiral pattern, making it more susceptible to 
breakage when manipulated. Furthermore, 
Blacks more commonly use hair styling tech-
niques such as braids, weaves, chemical relaxers 
and heat, which puts more tension on their hair 
and increases their risk of developing TA.  For 
instance, it has been shown that chemically pro-
cessed hair has a greater risk of developing TA 
[19]. TA can also be seen in Hispanics who wear 
their hair in tight ponytails. Japanese women 
have also been reported to get TA on the occipital 
or temporal scalp from wearing their hair in a 
tight bun [16].

Gender
The increased prevalence in women is explained 
by the fact that they are far more likely to style 
their hair using the aforementioned practices.

2.2.2.4	 �Clinical Features
TA is most commonly seen in the frontal and 
temporal region of the scalp but can present 
anywhere depending on the hair styling prac-
tice. When caught early, there may be perifol-
licular erythema, papules or pustules. In a study 
involving 41 patients with TA, including 12 
Hispanic patients, Samrao et al. reported clini-
cally evident inflammation in 54% of African 
American women compared with 17% of 
Hispanic women [16].

Although clinical history is crucial in making 
this diagnosis, it is not uncommon for patients to 
deny styling their hair in a manner that predis-
poses them to TA. When the history does not sup-
port the diagnosis, the clinician may look for the 
fringe sign to help identify the disease. The 
‘fringe sign’ describes the presence of short 
retained hairs along the hairline and can help dis-
tinguish TA from other forms of hair loss such as 
ophiasis alopecia areata. It has been reported in 
up to 100% of women with TA affecting the fron-
tal or temporal hairlines [16].

2.2.2.5	 �Histology
Histologically, early TA demonstrates decreased 
follicular number but preservation of the seba-
ceous glands. Features of trichomalacia, includ-
ing twisting or deformation of anagen bulbs can 
also be seen when caught early. Depending on the 
stage, follicular scarring may or may not be pres-
ent. As the disease progresses, the number of 
sebaceous glands may be reduced and hair folli-
cles become surrounded by a lymphocytic infil-
trate and fibrosis [20]. However, these findings 
are not pathognomonic and clinicopathologic 
correlation is necessary to make an accurate 
diagnosis.

2.2.2.6	 �Treatment
The first step in the treatment of TA is cessation 
of any hairstyling technique which may be con-
tributing to the disease process. It may be diffi-
cult to convince patients to change their 
hairstyling practices, which they have often been 
using for years. As the hair styling practices that 
lead to TA are often started in childhood, it is 
important to also educate parents about this risk 
to help prevent the disease.

In the setting of active inflammation, topical 
or intralesional steroids can be used. Intralesional 
administration of steroids should be performed at 
the periphery of the hair line to prevent retained 
hair from being lost. Oral antibiotics are also uti-
lized in cases of TA when there is clinically 
apparent inflammation.. With patients who have 
lost hair as a result of TA but have not yet devel-
oped scarring, topical minoxidil may be benefi-
cial [21].
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As with other scarring alopecias that are diffi-
cult to manage medically, camouflage techniques 
can be effective and can help improve patients’ 
quality of life. Surgical options, including follic-
ular unit transplantation and mini- or micrograft-
ing have also been reported to be effective in the 
appropriately selected patient [22].

2.2.3	 �Acne Keloidalis Nuchae

2.2.3.1	 �Introduction
Acne keloidalis nuchae (AKN) is a form of 
chronic folliculitis most frequently seen in Black 
males. It is characterized by papules and pustules 
on the occipital scalp and posterior neck, which 
over time can develop into keloid-like plaques 
and scarring alopecia.

2.2.3.2	 �Epidemiology
AKN has been described in all races but is most 
frequently seen in Black men after adolescence 
and under the age of 55. In decreasing incidence 
it also affects Hispanic, Asian and Caucasian 
males [23]. Knable et al. studied 453 male foot-
ball players between the ages of 14 and 27, and 
found that while AKN was seen in 24% of black 
players, no white players were affected [24]. 
Although 20 times more common in men, women 
can also be affected by it [25].

2.2.3.3	 �Pathogenesis
Despite its name, AKN is not a variant of acne 
vulgaris, and the name folliculitis keloidalis 
nuchae has been suggested. The exact etiology is 
unknown, but it is a result of chronic inflamma-
tion which ultimately leads to scarring and 
keloid-like plaques.

The development of AKN is typically attrib-
uted to chronic trauma to the follicular scalp. 
Most investigators believe that AKN is a result of 
mechanical injury from friction and hair styling 
practices, such as the use of electric razors and 
shaving, which leads to irritation, occlusion, 
trauma and inflammation [26].

Some propose that AKN is a primary cicatri-
cial alopecia resulting from an immune response 
against antigens on the follicular epithelium, 

intrafollicular canal or sebaceous glands. 
Antigens that have been implicated include nor-
mal skin flora, demodex, desquamated keratino-
cytes, sebum and cosmetics [27, 28]. This 
inflammation results in damage to the hair shaft, 
with the resulting clinical changes described in 
AKN.  Other reported etiologic factors have 
included seborrheic dermatitis, Staphylococcus 
aureus infection, and elevated serum testosterone 
levels [29].

Skin of Color
Previously, AKN was thought to be the result of 
inward growth of hair leading to a foreign body 
reaction and subsequent inflammation. The spi-
raled nature of hair in Blacks would make them 
more susceptible and explains why they are more 
commonly affected by the disease. That being 
said, there is no clinical or histologic evidence to 
substantiate this claim. For instance, one South 
African study did not find an association between 
the prevalence of AKN and the use of clippers as 
opposed to razors [18]. Furthermore, one author 
observed that ingrown hairs are not commonly 
seen in AKN as they are in PFB [27, 30].

If this theory is to be disregarded, it is unclear 
why there is an increased prevalence of AKN in 
Blacks. If one subscribes to the thought that AKN 
is a primary cicatricial alopecia resulting from 
immune dysregulation, it may be that there is a 
genetic component which predisposes these indi-
viduals to the disease.

Gender
Similarly, our lack of understanding of the patho-
genesis of AKN makes it difficult to explain why 
it is almost exclusively seen in males. However, 
that observation alone, coupled with the fact that 
it is rare before puberty or after the age of 55, has 
led some to propose that there is a hormonal 
component involved. An increase in androgen 
levels, androgen receptor sensitivity or increased 
activity of sebaceous glands may play a role [30].

2.2.3.4	 �Clinical Features
AKN initially presents as inflammatory papules 
on the nape of the neck and posterior scalp, which 
over time result in fibrosis and keloid-like 
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plaques. These patients can also develop second-
ary infection with pustules, subcutaneous 
abscesses and sinus drainage. Repeated inflam-
mation leads to the destruction of hair follicles, 
fibrosis and ultimately scarring alopecia. 
Furthermore, the keloid-like plaques that develop 
are usually devoid of hair.

These changes can be a significant cosmetic 
concern to patients and negatively affects their 
quality of life [23, 31]. Similar to other inflam-
matory disorders, these patients also complain of 
pruritus, and the lesions can be painful and tender 
to palpation.

2.2.3.5	 �Histology
Histologic characteristics of AKN include peri-
follicular, lymphocytic and plasmacytic inflam-
mation most intense at the level of the isthmus 
and lower infundibulum, lamellar fibrosis, loss of 
sebaceous glands, thinning of the follicular epi-
thelium and total epithelial destruction with 
residual “naked” hair fragments [28]. These his-
tologic findings closely resemble other forms of 
cicatricial alopecia, which is what has led some 
to propose it to be a form of primary cicatricial 
alopecia.

2.2.3.6	 �Treatment
Early treatment correlates with a good prognosis; 
however, as the disease progresses, it can be more 
difficult to treat and more invasive measures must 
be utilized.

Management is typically first directed at 
avoiding any inciting factors that may be causing 
irritation. Mild disease can be managed medi-
cally with topical or intralesional steroids, topical 
or oral antibiotics, particularly tetracyclines, and 
retinoids [26].

Light and laser therapies, including the 1064-
nm neodymium-doped yttrium aluminum garnet 
(Nd:Yag) laser and targeted UVB light, have 
offered promising results with mild side effects 
including transient erythema and mild burning. 
These treatment options work to destroy the hair 
follicle and decrease the inflammation implicated 
in the pathogenesis of the disease.

Surgical or cryosurgical treatment with sec-
ondary intention healing may be an effective 

treatment option; however, the risk of scarring is 
an obvious concern. Unfortunately, the risk of at 
least mild recurrence is nearly 50%, typically 
within weeks to months of medication discontin-
uation [26].

2.2.4	 �Pseudofolliculitis Barbae

2.2.4.1	 �Introduction
Pseudofolliculitis barbae (PFB) is a chronic, non-
infectious, inflammatory follicular disorder 
which results in erythematous papules most fre-
quently found in the beard area. Given the simi-
larities in appearance of AKN and PFB, the two 
diseases were previously thought to be on the 
same spectrum, with the difference being the 
location they affected. However, the two diseases 
are now thought to be separate entities, each with 
a different pathogenesis.

2.2.4.2	 �Epidemiology
PFB is most often found in Black males, with the 
reported incidence varying from 45% to 83%. It 
is also seen in other populations who may have 
more tightly curled hair, including Hispanics and 
Middle Easterners. It is less commonly observed 
in women [32].

2.2.4.3	 �Pathogenesis
PFB occurs because of ingrown hairs, which 
induce a foreign body inflammatory reaction 
upon re-entering the skin through extrafollicular 
or transfollicular penetration. Certain hair styling 
techniques, such as pulling the skin taut while 
shaving and/or cutting the tip to a sharp point, 
can make re-entry more likely.

Skin of Color
Blacks have tightly spiraled hairs, which curve in 
such a manner to emerge almost parallel to the 
skin. Rather than continue to grow outward, this 
orientation puts them at risk to curl and re-enter 
the skin. Beyond this, some individuals may have 
a genetic predisposition to developing PFB, which 
was demonstrated by Winter et al. who found that 
a defect in a hair follicle keratin increased the risk 
of developing PFB by a factor of 6.12 [33].
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Gender
PFB is thought to affect males more so than 
females because of its close association with 
shaving. That being said, women can also develop 
PFB.  One study found that hormonal disorders 
leading to hyperandrogenism and hirsutism is a 
risk factor for women to develop PFB [34].

2.2.4.4	 �Clinical Features
PFB presents as firm, follicular or perifollicular 
papules most often found on the neck and cheeks 
in men. Some papules may contain visible hairs. 
When it does affect women, the chin is the most 
commonly area affected, especially in hirsute 
women who shave or pluck unwanted hairs. 
Although it is associated with shaving in men, it 
should be noted that the mustache and nuchal 
areas are rarely affected [32, 35].

Although secondary infection can occur, pus-
tules are rare in PFB, which can help distinguish 
it from acne vulgaris. No comedonal lesions are 
seen in PFB, which also helps distinguish it from 
acne.

PFB must also be distinguished from trau-
matic folliculitis, more commonly known as 
razor burn. Traumatic folliculitis occurs when 
shaving is performed too closely. It presents as 
painful follicular papules which may be confused 
for PFB but disappear within 24–48 h. PFB, con-
versely, persists for weeks after cessation of 
shaving.

PFB may be associated with pruritus and pain 
and may be complicated by postinflammatory 
hyperpigmentation (PIH), scarring, and forma-
tion of keloids [32].

2.2.4.5	 �Histology
Histopathologically, PFB is characterized by a 
foreign body inflammatory response to hair re-
entering the skin. Epidermal penetration shows 
invagination with an inflammatory infiltrate, 
which becomes more intense as the hair reaches 
the dermis [21].

2.2.4.6	 �Treatment
Given its pathogenesis, the first recommendation 
in the management of PFB is often cessation of 
shaving, the only curative treatment, or use of 

electric shavers. However, that can be an incon-
venience for individuals who prefer to be closely 
shaved, and is impractical for others who may be 
required to be closely shaved. For those who are 
able to stop shaving, remission is often seen 
within 30 days [36].

For men who are unable or unwilling to avoid 
shaving, shaving techniques that have been pro-
posed to help reduce the burden of PFB include 
shaving regularly to prevent hair from growing 
long enough to re-enter the skin, preparing the 
skin beforehand with warm water and a gentle 
cleanser to soften the hair, applying shaving foam 
or gel to provide a protective anti-friction layer, 
keeping the skin relaxed rather than pulling taut, 
and using a technologically advanced multiblade 
razor or foil-guarded manual single-blade razor. 
The use of after-shave products containing mois-
turizing ingredients also help rehydrate and com-
fort the skin [35].

For PFB that cannot be controlled by non-
medical interventions, retinoids have been 
reported to improve the disease, with the thought 
that they relieve hyperkeratosis and remove the 
thin covering of epidermis that the hair becomes 
embedded in when re-entering the skin. Mild 
topical corticosteroids can also be used temporar-
ily to reduce inflammation [32]. In addition, topi-
cal eflornithine hydrochloride cream can be used 
to slow hair growth.

For severe disease, especially in the setting of 
frequent superinfection with the development of 
pustules and abscess formation, topical or oral 
antibiotics may be indicated, with tetracyclines 
commonly employed [35]. Laser therapy has 
been used successfully, with the Nd:YAG 
1064 nm lasers having the best safety and effi-
cacy profile for use in SOC patients.

2.2.5	 �Dissecting Cellulitis

2.2.5.1	 �Introduction
Dissecting cellulitis of the scalp (DCS) is a form 
of primary neutrophilic cicatricial alopecia. It is a 
chronic inflammatory disorder resulting in scar-
ring alopecia more frequently seen in Black 
males. It makes up a component of the follicular 

2  Racial and Gender Influences on Skin Disease



18

occlusion tetrad, which also includes hidradenitis 
suppurativa (HS), acne conglobata, and pilonidal 
cysts.

2.2.5.2	 �Epidemiology
DCS is most commonly seen in Black males 
between their third to fifth decades of life, with 
only 10% of cases involving Caucasians [37]. 
Although it can affect women, it is rare. A retro-
spective study of 51 patients with DCS in France 
found that 65% were skin type IV or above, and 
only 1 was female [38]. One third of patients with 
DCS have coexisting acne conglobata or hidrad-
enitis suppurativa, and are thought to be at an 
increased risk for developing HLA-B27 negative 
spondyloarthropathy [21].

2.2.5.3	 �Pathogenesis
The overlying pathogenesis of DCS is thought to 
be the result of a defect in follicular keratiniza-
tion, which leads to occlusion of the piloseba-
ceous unit and accumulation of sebaceous and 
keratinous material. This leads to subsequent fol-
licular expansion and inflammation. Dilated fol-
licles can rupture, further propagating the 
inflammation with a neutrophilic and granuloma-
tous response. Secondary infection can occur 
with the development of folliculitis. Ultimately, 
chronic inflammation results in nodules and 
abscesses which can form interconnecting sinus 
tracts and can also result in scarring and alopecia. 
These sinus tracts can serve as niduses for bacte-
rial overgrowth and inflammation, resulting in a 
cyclical inflammatory and scarring process that 
can be difficult to control [21, 39].

The inciting factor for this process has yet to 
be fully elucidated. One theory that has been pro-
posed is it is the result of loss of immune toler-
ance to alloantigens in the hair follicle, which 
leads to the inflammatory response seen [38].

Skin of Color
It is unclear why DCS is seen more frequently in 
Blacks. The role of hair type and hair styling 
practices has also been suggested to be impli-
cated in the pathogenesis of DCS; however, 
strong evidence supporting this is sparse. As 
there have been cases of familial DCS in the lit-

erature, it suggests that there is a genetic risk fac-
tor, which may be predisposing Black patients to 
the disease disproportionately [40].

Gender
It is also unclear why males are affected more pre-
dominantly than females. Hormones have been 
suggested to play a role in its pathogenesis, and 
one retrospective review found that 3/21 (14%) of 
patients associated the onset of their disease with 
use of anabolic-androgenic steroids [41].

2.2.5.4	 �Clinical Features
Dissecting cellulitis typically begins as a follicu-
lar pustule on the occipital or vertex of the scalp. 
Patients may develop multiple pustules which 
can evolve into nodules and abscesses that form 
interconnecting sinus tracts. Over time, if 
untreated, the scalp takes on a cerebriform, boggy 
appearance with resulting overlying scarring alo-
pecia. This can be further complicated by hyper-
trophic scarring and keloids. Patients’ quality of 
life can be severely affected as the lesions can be 
both painful and disfiguring [4, 37, 39].

2.2.5.5	 �Histology
Similar to other inflammatory, scarring diseases, 
the histopathologic features of DCS demonstrate 
great variability based on the stage of the disease 
examined. In early lesions, dilatation of the 
infundibula is observed, with a surrounding peri-
follicular, mixed, neutrophilic and lymphoplas-
macytic infiltrate, particularly affecting the lower 
portion of the infundibula. As the disease pro-
gresses, deep-seated abscesses in the adventitial 
dermis and subcutis form and follicular destruc-
tion results, with eventual fibrosis. Sinus tracts 
can be seen which are lined with squamous epi-
thelium [42].

2.2.5.6	 �Treatment
Management of DSC remains challenging. 
Therapy is initially managed medically, with top-
ical or intralesional steroids, antibacterial cleans-
ers, topical or oral antibiotics, prednisone and 
isotretinoin as monotherapy or in combination 
with rifampin. Although relapse is common after 
discontinuation, there are some reports of isotret-
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inoin causing a sustained remission for up to 
2.5  years [43]. TNF-α inhibitors, which have 
been used to treat HS and acne conglobata, have 
been reported to show improvement in some 
patients with refractory DSC; however, not all 
patients show a response [44, 45].

Resistant DCS has been successfully treated 
with laser therapy, including an 800 nm pulsed 
diode laser and the 1064 nm long-pulse Nd:YAG 
laser [21].

Though medical options can be valuable in sta-
bilizing the disease process, some feel they can 
never offer a sustainable response as they are 
unable to address the existing sinus tracts, which 
serve as a nidus for infection, drainage, and con-
tinued inflammation. For this reason, severe dis-
ease has been treated with complete scalp excision 
followed by split-thickness skin grafting, although 
side effects and recurrence have been reported to 
occur. More recently, Powers et al. reported ben-
efit from a staged excision, which provides the 
benefits of more targeted focus of disease control 
and preservation of hair-bearing portions of the 
scalp, leading to better outcomes [37, 39].

2.3	 �Disorders of Pigmentation

2.3.1	 �Nevus of Ota

2.3.1.1	 �Introduction
Dermal melanocytoses comprise a group of 
melanocytic lesions which can be congenital or 
acquired. Nevus of Ota, acquired bilateral nevus 
of Ota-like macules (ABNOM, also known as 
Hori’s nevus) and acquired unilateral nevus of 
Ota-like macules (also known as Sun’s nevi) are 
three facial dermal melanocytoses which are far 
more commonly found in Asian females. 
Controversy exists as to whether or not these 
lesions belong on a spectrum or are clinically 
separate entities [46]. Histology and treatment of 
all lesions are similar.

2.3.1.2	 �Epidemiology
Nevus of Ota primarily affects Asian populations 
but can also be seen in Africans and Indians. It is 
rarely seen in Caucasian patients. Approximately 

0.034% of the Asian population is affected by 
nevus of Ota, and it is five times more likely to be 
seen in women than men [47, 48]. They have 
been reported to be unilateral in 90% of cases and 
bilateral in 5–10% of cases [48]. Dermal melano-
cytoses can be congenital or acquired. Nevus of 
Ota is typically congenital; however, may appear 
during puberty. When small lesions are acquired, 
they are called Sun’s nevus if unilateral, and 
Hori’s nevus if bilateral. A population-based 
study in Taiwan described the overall incidence 
of ABNOM to be 0.8% [46].

2.3.1.3	 �Pathogenesis
Nevus of Ota is thought to be the result of migration 
arrest of melanocytes on their way from the neural 
crest to the epidermis [49]. It has been hypothesized 
that the acquired variant of these lesions may be 
related to reactivation of existing dermal melano-
cytes which were previously misplaced during 
embryological development [50]. One recent 
review of 102 patients found sun exposure (47.1%), 
pregnancy (32.0%), cosmetics (29.4%), sensitive 
skin (22.6%) and positive family histories (21.6%) 
to be highly related to the development of ABNOM 
[51]. Given the higher prevalence among Asians, a 
genetic component likely exists. It has also been 
suggested that hormones play a role in the patho-
genesis as pregnancy has been associated with the 
development of ABNOM.

2.3.1.4	 �Clinical Features
Nevus of Ota presents as a bluish or gray-brown 
discoloration in areas innervated by the first two 
branches of the trigeminal nerve. Roughly two-
thirds of patients will have characteristic involve-
ment of the ipsilateral sclera.

ABNOM present as blue-brown and/or slate-
gray macules occurring in a speckled pattern 
bilaterally on the malar regions, and can also 
involve the forehead, upper eyelids, cheeks and 
nose [46]. Although some consider these lesions 
to be on the same spectrum of Nevus of Ota, oth-
ers distinguish them by their adult onset, speck-
led and bilateral pattern, and lack of mucosal 
involvement [52].

Patients with nevus of Ota are at increased risk 
for glaucoma, and therefore should be followed 
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with routine eye exams [53]. Malignant transfor-
mation of dermal melanocytoses is rare. A recent 
review found a total of 14 cases of cutaneous 
melanoma arising in dermal melanocytoses, with 
10 of those arising within nevi of Ota, and 4 aris-
ing within nevi of Ito. Interestingly, of the 10 
reported cases of cutaneous melanoma arising in 
association with nevus of Ota, 8 of the patients 
were Caucasian, with the race/ethnicity of the 
two additional patients not being reported [54]. 
Although asymptomatic, as nevus of Ota can be 
cosmetically disfiguring, patients can suffer from 
severe emotional or psychological distress [47].

2.3.1.5	 �Histology
Lesions demonstrate irregularly shaped melano-
cytes dispersed throughout the dermis.

2.3.1.6	 �Treatment
As with other pigmentary disorders, photoprotec-
tion is a cornerstone of therapy. Cosmetic camou-
flage may also be utilized to help reduce the 
burden of disease. Laser therapy is the treatment 
of choice for nevus of Ota. Traditionally 
Q-switched (QS) lasers, including the 694 nm QS 
ruby, 755 nm QS alexandrite, and both the 532 
and 1064  nm QS Nd:YAG lasers showed the 
most favorable clearance rates with the fewest 
side effects [47].

More recently, picosecond lasers have been 
shown to be safe and effective in the treatment of 
these lesions [55]. Although not all lesions 
respond to treatment, but for those that do 
respond, recurrence rate after treatment is rare 
(0.8–2.1%) [56]. When the appropriate patient 
and laser are selected, side effects are infrequent; 
however, risk of post-inflammatory hyperpig-
mentation should always be considered in the 
SOC population.

2.3.2	 �Melasma

2.3.2.1	 �Introduction
Melasma is a common disorder of hyperpigmen-
tation with higher prevalence in females along 
with Fitzpatrick skin types III–IV and/or those of 
Hispanic descent. It is thought to be the result of 

a complex interplay of genetics, hormones, and 
exposure to ultraviolet and visible light.

2.3.2.2	 �Epidemiology
The prevalence of melasma varies widely based 
on the ethnic and geographic composition of the 
population. When populations of skin of color 
have been studied, the prevalence of melasma has 
ranged from 8.8% to 41% [57]. Most studies 
report the incidence of melasma being highest in 
skin types III–V. It predominantly affects women, 
with one population based study out of Brazil 
reporting it in 6% of men [58].

2.3.2.3	 �Pathogenesis
Pathophysiology remains unclear. Ultraviolet 
and visible light exposure, pregnancy, sex hor-
mones, use of oral contraceptives, steroids, 
inflammation and photosensitizing drugs are 
known triggers that have been implicated in its 
pathogenesis. In addition, melanocytes associ-
ated with melasma lesions are more biologically 
active when compared to normal skin; this is evi-
denced by increased mitochondria, Golgi com-
plex, and rough endoplasmic reticulum [59]. The 
growing knowledge on melasma pathogenesis 
suggests a complex cellular interplay involving 
melanocytes, keratinocytes, dermal fibroblasts, 
increased vascularity and increased mast cells.

Skin of Color
Although melasma is found in all ethnic groups, 
studies have shown a higher prevalence in more 
pigmented populations including Hispanic, 
Japanese, Korean, Chinese, Indian, Pakistani, 
Middle Eastern, and Mediterranean-African indi-
viduals [60, 61]. It may also be seen more in 
these populations because of a genetic influence, 
which has been theorized based on its tendency 
to run in families, with over 40% of patients 
reporting having relatives affected with the dis-
ease [57].

Gender
There is a clear association between hormones 
and the development of melasma as it is most 
commonly seen among women and with the use 
of oral contraceptives and during pregnancy. 
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Despite this strong association, the specific role 
hormones play in its pathogenesis is poorly 
understood. However, it is known that human 
melanocytes have estrogen and progesterone 
receptors, and the expression of estrogen recep-
tors appears to be increased in skin affected by 
melasma [62, 63].

2.3.2.4	 �Clinical Features
Melasma presents as hyperpigmented macules 
coalescing into irregularly shaped patches most 
commonly found on the cheeks, upper lip, fore-
head, nose, cheek and chin. Extra-facial disease 
on sun-exposed areas can also occur. Under der-
moscopy, when limited to the stratum corneum 
melasma presents as a well-defined brown to 
dark brown network. When it involves the lower 
epidermis, it appears as lighter shades of brown 
with a more irregular network. When there is also 
involvement of the dermis, it demonstrates a blue 
or bluish-gray color [57].

Melasma can cause a significant amount of 
psychological stress in patients and negatively 
affects their quality of life [64].

2.3.2.5	 �Histology
Melasma is characterized by hypertrophic mela-
nocytes and an increased amount of melanin seen 
in all layers of the epidermis along with a possi-
ble increased number of melanophages. An 
increased number of melanocytes are not 
observed [59].

2.3.2.6	 �Treatment
There are a wide variety of treatment options for 
melasma, and while many patients respond favor-
ably, it can be resistant to treatment in others. 
Treatment is aimed at reducing the amount of 
epidermal melanin and blocking solar radiation. 
Melasma that is seen more intensely under 
Wood’s lamp examination typically responds 
better to topical treatments [57].

The mainstay of treatment for melasma is pre-
ventative therapy, including strict photoprotec-
tion with sunscreen and sun avoidance. This is 
especially valuable to reinforce in this patient 
population, that may not be accustomed to wear-
ing sunscreen [65]. In women who note the onset 

of melasma after beginning oral contraceptives, 
they should be stopped if possible [52]. Topical 
agents including hydroquinone, retinoids and 
azelaic acid have been reported with good suc-
cess in the treatment of melasma. Combination 
creams have been shown to be more successful 
than monotherapy [66].

Chemical peels may be useful for patients 
with moderate to severe melasma that is resis-
tant to topical therapy. Superficial peels, includ-
ing glycolic acid and salicylic acid peels, have 
been shown to be effective with few adverse 
effects [67].

Laser and light based therapies, including 
intense pulsed light, QS Nd:YAG and pulse dye 
lasers, have been shown to be effective in severe 
or refractory disease. These therapies are limited 
by the fact that they demonstrate a high relapse 
rate and carry the risk of side effects including 
PIH, particularly in darker skin types [66]. Newer 
lasers, such as those using picosecond technol-
ogy, show promising results and limited side 
effects.

Oral agents have been used for the treatment 
of melasma, with oral tranexamic acid showing 
the most promising results [68, 69]. Other agents 
with a good safety profile that may have efficacy 
include Polypodium leucotomos extract, carot-
enoid, melatonin and procyanidin. However, 
these agents are most commonly used as supple-
ments to other treatments options and are rarely 
considered to be effective as monotherapy.

�Conclusion

Differences in cultural practices, particularly 
hair styling practices, as well as physiologic dif-
ferences, such as an increased amount of mela-
nin, are implicated in many of the dermatologic 
conditions that are more commonly seen in skin 
of color. Similarly, differences in hair styling 
practices between men and women, as well as 
differences in hormone levels, may explain why 
there is a discrepancy in the incidence of some 
diseases in different genders. More research 
must be performed to further illustrate the 
pathogenesis behind these conditions, which 
will allow for more targeted and effective treat-
ment options. Skin of color represents an incred-
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ibly heterogeneous group of individuals, and 
care must be taken to avoid making generaliza-
tions about patients, but rather each patient must 
be treated individually for optimal results.
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Aging of the Skin

Enzo Berardesca, Norma Cameli, and Maria Mariano

Skin aging is generally classified as intrinsic 
aging and photoaging based on the mechanism of 
action and the skin site [1]. Intrinsic aging is 
characterized by thinning of the epidermis and 
fine wrinkles caused by cellular aging [1, 2], 
while photoaging is characterized by deep wrin-
kles, skin laxity, telangiectasias, and appearance 
of lentigines, and is mainly caused by exposure to 
UV and other environmental factors [1, 3]. At the 
cellular level skin aging has been attributed to the 
loss of mature collagen and increased matrix 
metalloproteinase (MMP) expression [1–3]. 
MMP-1 is known as an initiator collagenase 
responsible for collagen fragmentation in skin 
aging process, and MMP-2 and -9 are known to 
be responsible for further degradation of collagen 
[1, 3]. Impaired TGF-β signaling caused reduc-
tion of collagen synthesis is another reason for 
collagen loss in aged skin [2, 4, 5].

More recently, other environmental factors 
have been recognized being involved in the aging 
process known as the ‘exposome’ concept; it is 
generally agreed that both external and internal 
factors as well as the response of the human body 
to these factors all add up to define the exposome. 
Specifically, these can be conducted to: (1) sun 
radiations: ultraviolet radiation, visible light and 
infrared radiation, (2) air pollution, (3) tobacco 

smoke, (4) nutrition, (5) a number of less well 
studied, miscellaneous factors, as well as (6) cos-
metic products [6]. Basically all these damage epi-
dermal living cells and metabolism by increasing 
reactive oxygen species formation (ROS) inducing 
changes in cell metabolism and function.

From a clinical point of view an important 
change is the thinning of the epidermis. Starting 
at about age 30, the epidermis decreases in thick-
ness at about 6.4% per decade [7]. Changes in 
epidermal thickness are most pronounced in 
exposed areas, such as the face, neck, upper part 
of the chest and the extensor surface of the hands 
and forearms [8] due to the accumulation of 
intrinsic aging and extrinsic aging. Flattening of 
the dermal–epidermal junction due to a retraction 
of the rete pegs is also a feature of aged skin [7]. 
The skin becomes less resistant to shearing forces 
and more vulnerable to insult [9]. Changes in 
microcirculation and blood supply can be respon-
sible decreased basal cell proliferation and altera-
tions in transcutaneous penetration [7, 10] With 
aging, epidermal turnover diminishes resulting in 
a smaller number of cell layers [11].

3.1	 �Changes in Stratum 
Corneum with Age

The water content of the SC decreases progres-
sively with age and eventually falls below the 
level necessary for effective desquamation. This 
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causes corneocytes to pile up and adhere to the 
skin surface, which accounts for the roughness, 
scaliness and flaking that accompanies xerosis in 
aged skin. The integrity of the SC barrier is 
dependent on an orderly arrangement of critical 
lipids [7]. The total lipid content of the aged skin 
decreases dramatically, and this alteration in the 
lipid barrier results in dryer skin [12]. Age-related 
changes in the amino acid composition reduce 
the amount of cutaneous NMF, thereby decreas-
ing the skin’s water-binding capacity [13].

There have been few attempts to measure the 
rate of corneocyte loss and desquamation in rela-
tion with the ageing process. This is odd because 
desquamation is a very important process. 
Corneocyte size and renewal (or turnover) 
depends not only by the rate of input into the 
system (epidermopoiesis) but also on the rate at 
which cells are lost (desquamation). The epider-
mis shows a linear decrease in thickness with 
age, both in absolute terms and in cell number. 
The reduction in epidermal population size sug-
gests that there may be also a decrease in the rate 
on production of epidermal cells, and the appar-
ent lengthening of the stratum corneum renewal 
time seems to confirm it. In addition, there is 
some evidence that the rate of reepithelization of 
wounds decreases with age. Using tritiated thy-
midine and an autoradiographic labelling method 
Kligman [14] reported a reduced value for an 
elderly cohort compared to a younger group; in a 
study comparing the effects of ageing between 
sun exposed and non exposed sites this has not 
been detected [15]. In a more sensitive but com-
plicated assay using the FACS fluorescent assay 
it was demonstrated an age related decrease in 
the DNA synthesis and so in a longer cell cycle 
through the stratum corneum [16]. Stratum cor-
neum cell turnover and replacement time have 
been evaluated using also the dansyl chloride 
staining technique. Dansyl chloride is a fluores-
cent dye which penetrates the full thickness of 
the stratum corneum and, when applied topically 
to the skin in  vivo, becomes florescent under 
Wood’s light [17]. The time the fluorescente 
takes to disappear corresponds to the turnover 
cycle of the stratum corneum; these studies have 
shown a progressive increase in the turnover 

time of the stratum corneum associated with 
increasing age [18]. The lengthening of the turn-
over implies a reduction in the desquamation 
rate but this is not as large as thought. The reason 
for this is the increase of corneocyte size during 
ageing. Thus there are fewer corneocytes in an 
old individual’s stratum corneum compared to a 
young one per volume unit. Studies measuring 
the release of corneocytes from the skin showed 
also that there is a decrease of corneocyte loss at 
least measured under these experimental condi-
tions [19].

The evolution of corneocyte size during the 
ageing process has been studied by several 
authors; there is a consensus that the size pro-
gressively increases with age, even though there 
are body site variations and seasonal variations 
(changes due to hormonal status will be discussed 
later in this document). The more investigated 
sites are the arm and the forearm and data shows 
a progressive increase of corneocyte size from 
birth to age [20–23].

Some differences have been reported between 
sunexposed and non sunexposed areas [24] where 
in general UV irradiation increases epidermal 
turnover leading to smaller corneocytes com-
pared to a similar photoprotected site. Indeed, 
seasonal variations in corneocyte size have been 
reported with smaller corneocytes in summer as a 
consequence of prolonged solar irradiation [25]. 
In a study on professional cyclists it was found 
that the size of corneocytes from the area of the 
arm protected by the shirt was “normal”, while in 
the adjacent exposed area the area of the cells 
was significantly smaller [26].

In conclusion there is a correlation and an 
inverse relationship between stratum corneum 
turnover and dimensions of corneocytes.

3.2	 �Changes in the Dermis 
with Age

At the dermal level, all three major extracellular 
components of the dermis (collagen, elastin, and 
hyaluronic acid) are depleted in older skin. 
Collagen content decreases at about 2% per year 
[27], due to both a decrease in collagen synthesis 
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[28] and an increase in the degradation of colla-
gen [29]. The relative proportions of collagen 
types are also disrupted in aged skin. The propor-
tion of Type I collagen to Type III collagen in 
young skin is approximately 6:1, a ratio which 
drops significantly over the lifespan as Type I 
collagen is selectively lost [30], and Type III syn-
thesis increases [31]. Collagen fibers become 
thicker and collagen bundles more disorganized 
than in younger skin [27]. Collagen cross-links 
stabilize resulting in a loss of elasticity.

Functional elastin declines in the dermis with 
age. Elastin becomes calcified, elastin fibers 
degrade and turnover declines [28]. The loss of 
structural integrity of the dermis leads to 
increased rigidity and diminished elasticity [32]. 
This damage is more pronounced in women than 
in men [33].

Other changes occur at the level of the der-
mal extracellular matrix (ECM). In the ECM of 
the dermis, extracellular HA is bound to itself or 
Proteoglycans (PG), playing space-filling and 
shock-absorbing roles [34]. Dermal hyaluronic 
acid (HA) is mainly synthesized by dermal 
fibroblasts, which show a tenfold higher pro-
duction rate than epidermal keratinocytes, and 
shows the strongest staining in the papillary der-
mis [34, 35]. Crosslinking of HA with matrix 
proteins such as the collagen network results in 
the formation of linked structures and increases 
tissue stiffness [34]. Intensity of HA staining 
decreased in both the epidermis and dermis in 
older adults [36].

3.3	 �Influence of Sex Hormones

Menopause, and the effects of postmenopausal 
estrogen deficiency, can have profound effects on 
skin. Estrogens affect several skin functions 
including hair growth, pigmentation, vascularity, 
elasticity, and water-holding capacity (as 
reviewed by [37]). There is a strong correlation 
between skin collagen loss and estrogen defi-
ciency due to menopause [33]. It has been dem-
onstrated the postmenopausal women have 
decreased amounts of types I and III collagen, 
and a decreased type III/I ratio in comparison 

with premenopausal women [37]. Women with a 
premature menopause have accelerated degener-
ative changes in dermal elastic fibers [33]. In 
addition, decreased estrogens after menopause 
also affect the water-holding capacity of the skin. 
Estrogens clearly have a key role in skin aging, 
and menopause may accelerate the decline in 
skin appearance and function.

The influences of sex hormones on morpho-
logic and functional parameters of the epidermis 
ar of increasing interest. The effects of hormones 
and ageing on stratum corneum structure, func-
tion and composition are not yet known in detail. 
Although age-dependent factors have been stud-
ied, few data are available concerning changes in 
perimenopausal women [38] with a significantly 
decreased sebum content of the forehead in 
menopausal women and higher stratum corneum 
hydration of the forehead in late menopausal 
women. Influences of female hormones on the 
composition of stratum corneum sphingolipids 
have been described, as well as the negative 
impact of age on the biosynthesis of sphingolip-
ids [39]. With age a decline occurs in hormone 
levels, especially in sex hormones like estrogen, 
testosterone, dehydroepiandrosterone and growth 
hormones [40, 41]. Hormone replacement ther-
apy leads to an increase in collagen content [42]. 
Under basal conditions the physiologic functions 
of stratum corneum seems to remain unchanged 
with age. Under stressed conditions, however, 
aged skin is more susceptible to barrier disrup-
tion than younger skin, i.e. an aged epidermal 
permeability barrier shows decreased cohesion as 
well as delayed barrier repair with age under 
stress conditions [43, 44].

In a recent study [45] corneocyte size in pre 
and post-menopausal women of the same age 
group (40–50 years age range) was investigated 
and compared to men of the same decade using a 
videomicroscopic technique: despite the close 
age range, the significantly smaller corneocytes 
in premenopausal women vs. postmenopausal 
women or men are likely to be attributed to the 
different levels of female sex hormones. The 
detected differences support the hypothesis that 
sexual hormones have an impact on corneocyte 
surface area. Female sex hormone levels of 
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premenopausal women are supposed to be higher 
than those of non-hormonal substituted post-
menopausal women or men, and thus the smaller 
corneocyte surface area could be explained by the 
influence of female sex hormones. The barrier 
function and the stratum corneum hydration 
parameters are not involved in this mechanism as 
no correlation between these parameters and cor-
neocyte surface area was detectable. In this study, 
no other major differences in barrier function or 
stratum corneum water holding properties have 
been detected (maybe for the close chronological 
age range of the groups investigated), even though 
there some reports in the literature on the positive 
impact of hormone replacement therapy on cuta-
neous mechanical properties and waterholding 
capacity [46, 47]. Further investigation is neces-
sary to study the physiology of perimenopausal 
skin especially under stress conditions. The role 
of hormonal replacement has been documented in 
a study [48] where menopausal women who had 
been treated for at least 5 or 10  years, the bio-
physical measurements were significantly higher 
for the parameters evaluating hydration and 
sebum secretion, which generally decrease after 
the menopause, associated with higher values for 
the yellow intensity parameter and the skin relief 
parameters on the forehead. The skin relief 
parameters on the forehead were significantly 
higher in menopausal women since at least 
5 years and taking HRT. This study is one of the 
few studies who have demonstrated an effect of 
exposure to HRT on skin colour assessed by colo-
rimetry, and on skin relief with an increase of the 
roughness parameters on the forehead. An inves-
tigation assessed the effect of HRT on the skin, 
using high frequency diagnostic ultrasound com-
bined with computerised image analysis. The 
study was a cross-sectional observational study 
carried out on 84 women (comprising 34 HRT 
users, 25 post-menopausal controls and 25 pre-
menopausal controls). The time that volunteers 
had been taking HRT varied from 6  months to 
6 years. The skin was shown to be thicker in the 
HRT group than in the post-menopausal control 
group [49]. An additional study evaluating the 
severity of facial wrinkling by an eight-point pho-
tographic scale in a sample of Korean women, 

estimated the HRT exposition impact among 85 
post-menopausal, comprising 15 taking 
HRT.  HRT was found to be associated with a 
lower risk for facial wrinkling in the post-
menopausal women group [50]. These results 
support the subjective impression and the clinical 
evaluation concerning the impact of HRT on the 
development and the severity of some properties 
associated with skin ageing after menopause [51].
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Hair and Scalp Variation Related 
to Gender

Ferial Fanian and Alexandre Guichard

4.1	 �Introduction

By evoking hair variations related to gender, the 
first elements which come to mind are hair length, 
hair beauty, hair style or androgenic alopecia. 
However, sex steroids have a much more tremen-
dous impact on skin and hair by modulating epider-
mal and dermal thickness as well as immune system 
function, skin surface pH, quality of wound healing, 
sebaceous gland excretions, hair growth and 
response to treatment, among so many others [1].

In dermatology there has been increasing 
interest in studying gender differences in skin 
and hair to learn more about the physiology, the 
environment, diseases pathogenesis and to dis-
cover more effective and adapted treatments.

4.2	 �Normal/Physiologic 
Conditions: Is There Any 
Difference Between Both 
Sexes?

The hair follicle represents an attractive experi-
mental system because of its accessibility, dis-
pensability, and self-renewal capacity [2]. Hair 

performs no vital function but its psychological 
functions are inestimable. Hair follicles populate 
the entire cutaneous surface, with the exception 
of palms, soles, glans penis and mucocutaneous 
junctions. They are formed before birth and no 
new follicles develop after birth. Hair is morpho-
logically and biologically different in different 
parts of the body, and varies in structure, rate of 
growth and response to stimuli. Eyebrows and 
eyelashes do not respond to sex hormones, 
whereas pubic, axillary and facial hair, do [3].

4.2.1	 �Hair Structure 
and Compositions

There is no important structural differences 
between female and male hair, however we can 
find some little gender differences:

4.2.1.1	 �Estrogen Receptors (ERs)
Very little gender difference has been found in the 
expression of the 2 ERs (ie, ERα, and Erβ in non-
balding scalp skin [4], but it is not known whether 
there is a gender difference in ERs in balding skin 
[1]. In the hair follicle, no specific nuclear staining 
has been observed for ERα [4, 5] while ERb is 
widely expressed in the hair follicle. Strong 
nuclear staining was detected in dermal papilla 
cells, inner sheath cells, matrix cells, and outer 
sheath cells including the buldge region Erβ has 
widespread localization in the hair follicle, espe-
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cially in the dermal papilla cells, inner sheath 
cells, matrix cells and the specialized bulge region 
of the outer root sheath, and appears to be the main 
receptor for estrogen’s effect on hair growth [1, 5].

In the study of Wehner and Schweikert pub-
lished in 2013 [6], substantial rates of estrogen 
formation [sum of Estron (E1) and estradiol 
(E2)] from estron sulfate (E1S) were found in 
anagen hair samples of men and women from all 
investigated sites (anagen and telogen hair roots 
were obtained from various sites of the scalp 
(frontal, occipital, and temporal) and the body 
(axilla and pubes), and in men, anagen hair roots 
were also obtained from the beard). In general, 
E1 and E2 accounted for around 97% and 3% of 
the formed estrogens, respectively. Estrogen for-
mation in anagen hair roots from the scalp was 
significantly lower in men than in women 
<50 years of age. In contrast, comparable levels 
of estrogen formation were observed in male and 
female body hair and male beard hair. The estro-
gen production in hair roots from all these sites 
was higher than in those from the scalp of men 
aged <50  years. Scalp hair of women aged 
>50 years showed a significantly lower estrogen 
production than hair from women aged 
<50 years. Contrary to this, estrogen formation 
in scalp hair roots was significantly higher in 
men than in women aged >50 years. The results 
concerning the age dependency of E2 formation 
reflects a gender difference of STS activity. The 
conversion rates of E1–E2 in hair from men aged 
<50 years were 2.7% ± 0.21% and in hair from 
those aged >50  years 2.9%  ±  0.23% 
(mean ± SEM, P < 0.2, nonsignificant). The con-
version rates in the corresponding group of 
women aged <50 years were 2.2% ± 0.3% and in 
those aged >50 years, 3.2% ± 0.3% (P < 0.01; 
significant) [6].

4.2.1.2	 �Androgen Receptors (ARs)
In the hair follicle, no AR immunoreactivity 
could be detected in the epithelial cells of the 
outer root sheath including the bulge region and 
the inner root sheath. On the other hand, the 
majority of dermal papillar cells expressed AR so 
the AR expression is restricted to dermal papillar 
cells [5].

4.2.1.3	 �Progestron Receptors (PRs)
Graham and Clarke reported the expression of 
PR in a large variety of tissues and cells, but there 
was no mention that skin could express PR [7]. 
While Schmidt et al. detected PR in pubic hair in 
pre- and postmenopausal women by radio-
receptor assay [8]. They observed nuclear and 
cytoplasmic staining for PR within the dermal 
papilla of hair follicles in 30% of cases of andro-
genic alopecia [5].

4.2.1.4	 �Trace Metal Composition
Many researchers have demonstrated the useful-
ness of human scalp hair as an indicator of the 
distribution and exposure of trace metal metabo-
lism in human body [9]. It is recognized that 
metal distribution in human hair has marked 
dependence on age and gender [10].

In the study of Khalique et al., 88 human scalp 
hair samples, both from male and female donors, 
with ages from 3 to 100 years, were collected in 
rural area of district Chakwal, Pakistan [12]. 
Levels of 10 metals (Ca, Mg, Fe, Zn, Cu, Mn, Cd, 
Co, Cr and Ni) were determined by ICP-AES 
(Inductively Coupled Plasma Atomic Emission 
Spectrophotometry) in the scalp hair of male and 
female donors. In total, 58 male and 30 female hair 
samples were analyzed in triplicate. The results 
revealed that calcium showed the highest concen-
tration of 462  μg/g in the hair of males and 
870 μg/g in those of females followed by Zn, at 
208 and 251  μg/g for the two sexes. For male 
donors, Cd showed the lowest concentration 
(1.15 μg/g) while for female donors Co remained 
at minimum level (0.92  μg/g). The order of 
decreasing metal concentration in the hair of male 
donors was: Ca > Zn > Mg > Fe > Cu > Mn > Ni 
> Cr > Co > Cd while that for female donors it 
was: Ca > Zn > Mg > Fe > Cu > Mn > Cr > Ni > 
Cd  >  Co. The female group exhibited enhanced 
levels of all selected metals except Fe and Co in 
their hair as compared with the male counterparts. 
A strong bivariate positive correlation was found 
between Fe and Zn (r = 0.841) for the hair samples 
from male category while for the female category, 
strong positive correlations were observed 
between Ca–Mg (r = 0.617), Ca–Zn (r = 0.569), 
Ca–Mn (r = 0.565), Mg–Mn (r = 0.655), Cr–Cu 
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(r = 0.655) and Cr–Ni (r = 0.685). The distribution 
of metals in the hair of donors with respect to dif-
ferent age groups was also investigated for both 
genders. The study showed that in case of males, 
the concentration of all selected metals decreased 
with increasing age except for Cu, Co and Cr. 
However, for females the hair metal levels 
increased with age, except for Co for which the 
concentration decreased with age. No appreciable 
change in the metal concentration was observed as 
a function of age for the combined sexes. The 
observed variations of metal concentrations in two 
sexes with different age groups reflect the impact 
of multivariable role of metals regulating and con-
trolling the metabolism in human body. Data from 
the present study are in agreement with those 
reported earlier from other parts of the world [11]. 
Any differences observed in the levels of selected 
metals in the present study were indicative of the 
individual variability, sex specificity, age depen-
dence, individual metabolic activity, occupational 
exposure, geological location and food habits of 
the donors [12].

Tamburo et  al., examined a total of 943 hair 
samples from adolescents of 11 to 14 years old, 
which were analyzed for their content of Al, As, 
Ba, Cd, Co, Cr, Cu, Li, Mn, Mo, Ni, Pb, Rb, Sb, 
Se, Sr, U, V and Zn [13]. Donors were 537 females 
and 406 males, all of them responding to the fol-
lowing exclusion criteria: non-Caucasian ethnic-
ity; living in the selected area for b5 years; 
presence of diseases; habitual use of cigarettes; 
recent surgery or orthodontic treatment; colored 
hair or recent use of hairstyling products. The 
results shows that, in spite of the wide overlapping 
of the distributions, differences exist for most 
chemical elements. It is worth noting that the cov-
erage intervals of Cd, Co, Cu, Mn, Ni, Sr, V and 
Zn are much wider for females than males, as well 
as those of Li and U computed formales extend far 
beyond those for females (p < 0.01) [13]:

–– Sr: Hair of female donors contained, on the 
base of median value, 3.8 times more Sr 
(6.6 μg/g) than males (1.7 μg/g) [13–16] (2.5 
times more [17]).

–– Zn: Females hair contained higher level of 
hair Zn than in males [13, 14].

–– Ni: Hair of female donors contained, on the 
base of the median value, 2.5 times more Ni 
(0.32 μg/g) than males (0.13 μg/g) [13, 16].

–– Hair of females contained 3 times more Ba 
than men [17]

–– Hair of females contained 2 times more Cu 
and Si than men [17]

–– Hair of females contained 88% more La tahn 
men [17]

–– Hair of females contained 86% more Ca and 
Mg than males [17]

Gender difference acts as confounding factor 
and therefore it should be better explored in hair 
biomonitoring methods [13].

Zaichick and Zaichick revealed that higher 
Au, Ca, Mg, and Sr mass fractions as well as 
lower Cl, Fe, I, Sc, Se, and Sm content were typi-
cal of female scalp hair as compared to those in 
male hair [18].

4.2.2	 �Hair Growth

4.2.2.1	 �Children
During the 1960s, Barman et al. reported that the 
average monthly growth rate in children is 10 mm 
(range 8–10.4 mm), with a 5–10% slower growth 
rate in females, compared to males [19].

4.2.2.2	 �Adults
In 2016, Van Nestand Rushton evaluated total of 
59,765 anagen hairs in Caucasian controls 
(24,609) and patients with pattern hair loss 
(35,156) employing the validated, non-invasive, 
contrast-enhanced-phototrichogram with exogen 
collection and computer assisted image analysis 
(CE-PTG-EC) [20]. The results revealed that the 
mean growth rate of the thinner fibres was lower 
than thicker fibres (P < 0.0001). However, for the 
thicker hair (≥60 μm), there was a slightly faster 
mean growth rate in females as compared to 
males [20].

4.2.2.3	 �Vellus Hair
For the vellus hairs, Blume et al. demonstarted in 
1991 that vellus hair growth is not affected by 
age or sex. The growth of vellus hair and the 
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secretion of sebum from vellus hair follicles were 
measured on the forehead, cheek, chest, shoulder 
and back of healthy men and women aged 
15–30 years. Hair growth was assessed by com-
puterized image-analysis of photographs and 
sebum excretion by the use of Sebutape followed 
by image analysis [21].

4.2.2.4	 �African Hairs
Loussouarn et al. evaluated 38 young adults (19 
women, 19 men, mean ± SD age 27 ± 10 years). 
Phototrichograms were performed in order to 
record three parameters of hair growth: hair den-
sity, telogen percentage and rate of growth. For 
each volunteer, three regions of the scalp, namely 
vertex, temporal and occipital areas, were 
assessed. Hair density varied from 90 to 290 hairs 
per cm2, with higher counts on the vertex and 
without any significant difference between men 
and women. Telogen percentage showed wide 
variations, from 2 to 46%, with higher levels on 
the temporal area and in men. The rate of growth 
fluctuated from 150 to 363 μm per day with no 
difference related either to gender or to scalp 
region.

4.2.2.5	 �Conclusion
The published studies supports that there is not 
any difference in hair growth rate between gen-
ders. However there are some evidences to reveal 
a slight slower hair growth rate in female 
children.

4.2.3	 �Hair Graying

4.2.3.1	 �Gender Difference According 
the Zone

Gray hair is a conspicuous sign of ageing. It is 
known to usually occur in the fourth decade 
regardless of gender, but the age at onset varies 
from one person to the next [22]. Jo et al. studied 
1002 korean subjects in 2011 (522 men and 480 
women) between 12 and 91 years old. Evaluation 
was based on a subjective questionnaire and a 
photographic scale showing increasing reference 
degrees of graying (grade 1 to 5) for the extent of 
grayness. An analysis of questionnaire responses 

revealed that the temporal area was significantly 
more involved in men than in women whereas the 
frontal and parietal areas were affected more in 
women. Interestingly, according to the investiga-
tor’s examination results, the temporal and occip-
ital involvements were significantly more 
common in men than in women [23].

4.2.3.2	 �Graying Rate
In the same study, multivariate logistic linear 
regression analysis showed that age and smoking 
behavior were significantly correlated with hair 
graying. In contrast, gender, drinking history, 
hair loss, a history of a skin disease of the scalp, 
and a concurrent medical disease were not sig-
nificantly correlated with graying [23].

4.2.4	 �Hair and Endogenous 
Hormones

4.2.4.1	 �Prolactin
The role of prolactin in hair growth regulation 
has been intensely studied in mammals with sea-
sonally dependent cycles of pelage replacements. 
Prolactin has been shown to stimulate hair 
growth, moulting, and shedding in sheep and 
mink, and contradictory data report of induction 
of both anagen (hair growth) and catagen (hair 
follicle regression) in seasonal dependent hair 
follicles by prolactin [24]. Interestingly, adminis-
tration of bromocriptine, a dopaminergic inhibi-
tor of pituitary prolactin secretion, induces 
telogen effluvium in women, but not in men [25]. 
This is likely to be due to premature catagen 
induction. This raises the possibility that, in 
women, PRL may actually be a hair-growth-
promoting/anagen-maintaining factor [26].

Lu et  al. in 2007 demonstrated that the pre-
dominantly hair-growth-inhibitory effect seen in 
(female) mice is recapitulated in the serum-free 
organ culture of human air follicles [27], which 
has been previously confirmed by Philpott et al. 
in 1990 [28]: high-dose prolactin (400 ng mL−1, a 
level that can be found in patients with macropro-
lactinoma) stimulated premature catagen devel-
opment and inhibited hair shaft production and 
hair matrix keratinocyte proliferation in micro-
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dissected hair follicless from male occipital scalp 
skin [24].

Surprisingly, Langan et al. in 2010 found that, 
in a repeat hair follicle organ culture experiment, 
using a small number of hair follicles derived 
from female frontotemporal scalp skin, the same 
dose of prolactien (400 ng mL−1) resulted in sig-
nificant hair follicle shaft elongation. They 
repeated these experiments with a larger number 
of female hair follicles, derived from frontotem-
poral scalp skin specimens from additional 
donors, used a well-characterized specific prolac-
tin receptor antagonist [29], by assissing prolac-
tin receptor expression immunohistologically, 
and using microarray technology to examine the 
modulation of intrafollicularly expressed genes. 
In these repeat analyses, they found again that 
prolactin treatment (400 ng mL−1) of female fron-
totemporal scalp hair follicles significantly pro-
moted hair shaft elongation in serum-free hai 
follicle organ culture. This effect was reduced in 
the presence of a pure prolactin receptor antago-
nist (del1-9-G129R-hPRL, 4  μg  mL−1) intro-
duced by Bernichtein et  al. in 2003 [30]. In 
contrast to the prominent catagen-inducing 
effects seen in male occipital scalp hair follicles 
[24], prolactin did not have such an effect in 
female frontotemporal hair follicles. Moreover, 
treatment with prolactin receptor antagonist 
alone significantly inhibited both hair follicle and 
hair shaft production and spontaneous catagen 
development. According to this catagen-
promoting effect of the used prolactin receptor 
antagonist, Langan et al. suggested that endoge-
nous, intrafollicular prolactin production actually 
maintains human female frontotemporal scalp 
hair follicles in anagen VI. These data were inde-
pendently confirmed by calculation of the hair 
cycle score and by the microarray-based demon-
stration that prolactin downregulated the steady-
state transcript levels for a number of 
catagen-associated genes [26].

On this basis, we could consider that intracu-
taneous prolactin effects are highly gender and/or 
site dependent. Conversely, this may be related to 
gender- and/or location-dependent differences in 
the distribution of prolactin receptors. This dif-
ferential response may depend on the post-

receptor signal transduction pathways that are 
predominantly used by the same cell populations 
in different genders/skin locations, and/or on 
gender- and/or site-specific differences in the key 
target genes, whose expression is up- or down-
regulated after prolactin receptor stimulation. 
This can account for diametrically opposed func-
tional effects of prolactin and prolactin receptor 
antagonists on identical peripheral target organs, 
such as the skin and its appendages [26]. Thus, 
Langan et  al. proposed that the distinct hair-
growth-modulatory effects of prolactin in female 
frontotemporal versus male occipital scalp hair 
follicles [24] are the manifestation of gender- 
and/or location-dependent differential responses 
to prolactin.

4.2.4.2	 �Cortisone
In a prospective cohort carried out in Rotterdam, 
hair samples were collected from 2484 children 
of 6 years old in order to measure the hair cortisol 
and cortisone concentration to identify the poten-
tial association of child and family characteristics 
with cortisol and cortisone concentration. The 
results revealed that boys have a higher hair cor-
tisol concentration (p < 0.05) [31].

In another study on 283 elderly participants 
(65–85 years), Manenschijn et al. confirmed that 
the hair cortisol levels are significantly higher in 
men than in women (median, 26.3  pg/mg hair 
[interquartile range (IQR), 20.6–35.5 pg/mg hair] 
vs 21.0 pg/mg hair [IQR, 16.0–27.0 pg/mg hair]; 
p value <0.001). High hair cortisol levels were 
associated with an increased cardiovascular risk 
(odds ratio, 2.7; p = 0.01) and an increased risk of 
type 2 diabetes mellitus (odds ratio, 3.2; p = 0.04). 
There were no associations between hair cortisol 
levels and noncardiovascular diseases [32].

4.2.5	 �Hair Modification Occurring 
in Transgender People

Given the complexities of the transitioning pro-
cess, transgender individuals may face unique 
dermatologic needs. In addition to hormonal sup-
plementation, many individuals undergo one or 
more gender-affirming surgical procedure.
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As essential phase to initiate the transition 
process is hormone supplementation, which has 
notable effects on skin and hair. Women most 
commonly take estrogens and specifically estra-
diol, often associated with an antiandrogen such 
as spironolactone or a 5-alpha reductase inhibitor 
[33]. Estrogens rapidly and persistently reduce 
hair and skin sebum production [34]. Estrogens 
also lead to a reduction in quantity and density of 
body hair, which is often a desired effect. 
Moreover, it has been reported that in transgen-
der woman with androgenetic alopecia, a regrow 
of scalp hair after ∼6  months on oral estradiol 
and spironolactone therapy achieving testoster-
one levels within normal female range [35]. On 
the contrary, men, who take testosterone, experi-
ence opposite effects such as significant increase 
in sebum production, an increase in body hair but 
also are more likely to present male-pattern 
androgenic alopecia [34, 36].

In addition to hormonal supplementation, the 
transitioning process is associated with surgeries. 
After the forehead, the hairline pattern represent 
the second most important feature of gender 
identification within the upper third of the face. 
Therefore, autologous hair transplant to redefine 
hairline is an important esthetic surgery to con-
sider in the field of facial feminization surgery 
which can be performed simultaneously with 
forehead reconstruction in a single operation 
[37]. With respect to persistent facial hair, espe-
cially in women, laser hair removal remains the 
gold standard.

4.2.6	 �Hair Based Gender 
Identification

Hair can yield DNA evidence, which can be of 
interest in forensic medicine. Hair, pulled out by 
the root, as in some violent struggles, contain 
root pulp which is a good source of nuclear 
DNA. Fluorescence In Situ Hybridization (FISH) 
technique using nonradioactive fluorescently 
labeled chromosome specific DNA probes, can 
rapidly identify the presence of a chromosome(s), 
chromosome region(s), or gene(s) in cells. The 
technique is accurate, rapid, sensitive, easily per-

formed, and readily available. By using FISH, 
Prahlow et al. easily identified the presence of the 
number of copies of the X and Y chromosome 
signals in hair bulb and determined exactly gen-
ders of several samples [38]. Interestingly, it has 
been demonstrated that sex identification is pos-
sible up to 8 months when samples are stored in a 
dried condition [39].

4.2.7	 �Ethnicity and Hair Specificity

Certain scalp disorders are preferentially associ-
ated with ethnicity especially in Africans, which 
can be explained by hair phenotypes, traditional 
hairstyles and current trend.

Compare to male, female with afro-textured 
hair are more likely to develop central centrifugal 
cicatricial alopecia, traction alopecia, hot-comb 
alopecia in which the fragility of the hair shaft is 
increased, likewise with chemical relaxers which 
can also induce local contact irritation and local 
chemical burns [40, 41]. Heat sources commonly 
used such as blow-dryers and hood dryers can 
become extremely hot and cause fragility of hair 
and damage to the tensile strength of the hair 
shaft.

On the other hand, due to frequent haircuts, 
male are more likely to develop acne (folliculitis) 
keloidalis nuchae in male [41, 42].

With respect to body hair, female living in 
Mediterranean basin are more likely to present 
hypertrichosis and hirsutism [43].

4.3	 �Hair, Gender 
and Environment

4.3.1	 �Heavy Metals and Pollution

Hair is a stable substance that, depending on its 
length, is capable of retaining years of informa-
tion. Therefore, plethora of articles reported hair 
as a biomarker to determine occupational or 
industrial exposures to trace elements, pollutant 
or drugs intake.

Human hair is stable, easily accessible for 
sampling (non-invasive) and analysis [44]. 
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Thanks to its rapid (approximately 0.35 mm per 
day), and continual growth [45], hair analysis 
enables the monitoring of long-term exposure 
and its dating. Metal cations bind to sulphur mol-
ecules within keratin present in the hair matrix 
[46], and this characteristic makes hair a useful 
sample for environmental health surveys.

A study performed in Brazil showed that 
women had significantly lower total mercury in 
hair than men [10]. Based on previous studies, 
authors suggested that the decrease in hair mer-
cury concentrations in female hair might be due 
to pregnancy and lactation [47, 48]. Gender dif-
ferences in hair mercury varies greatly among 
reports.

A study performed in Russia aimed to deter-
mine the contents or an upper limit of contents of 
37 chemical elements in human scalp hair sam-
ples of healthy adults [18]. It was shown that 
higher Au, Ca, Mg, and Sr mass fractions as well 
as lower Cl, Fe, I, Sc, Se, and Sm content were 
typical of female scalp hair as compared to those 
in male hair. Results were consistent with the lit-
erature specifically regarding Au, Ca, Cl, I, Mg, 
and Sr. The higher content of Au might be 
explained by its extensive use in jewelry. Elevated 
levels of Ca and Mg and low Fe in the scalp hair 
of women compared with men can be attributed 
to the physiological characteristics of the female 
body related to reproduction. A high content of 
Sr in the hair of women is likely due to differ-
ences in the ratio of nutrition foods of animal and 
plant origin. Usually, women consume more 
plant foods, which is the main supplier of Sr in 
the human body.

In Pakistan, 8 on 10 metals are higher in 
female. Authors reported twofold more Ca, Cu 
and Mg in female than in male hair. Authors 
assumed that this could be explained on the basis 
of differences in metabolism and physiological 
role of the metals for two genders [12].

Trace elements such as Ag, Sr, Mg, M, Mo, 
Sn, K and Pb become available for endogenous 
binding in hair mainly through sweat glands in 
hair follicles [49, 50]. Time profile of element 
contents in hair of a given person showed that the 
level changed significantly (even several fold) 
with changes of living habits or environmental 

exposure [50]. Moreover, Chojnacka et al. dem-
onstrated that the effect of living habits on the 
level of a given element was found to be stronger 
than the influence of either gender or family rela-
tionship. This inter- and intra-individual varia-
tion of the elements contents in hair, which is 
unique, is a part of a more global concept called 
exposome which encompasses the totality of 
human environmental (i.e. non-genetic) expo-
sures from conception onwards, complementing 
the genome. Based on these findings, Huang 
et  al. tried another approach by analyzing the 
relative concentrations of the elements in the hair 
rather a quantification. By coupling specific ana-
lytical method (ETV-ICP-OES) with statistical 
method (linear discriminant analysis), authors 
were able to infer gender in 15 samples by ana-
lyzing the relative proportions of magnesium, 
sulfur, strontium and zinc in hair [51].

Lead (Pb) was studied in different articles as it 
is a ubiquitous persistent environmental contami-
nant (e.g. metal products, pigments, chemical, 
batteries), a measureable and a neurotoxin that 
can affect brain development. Interestingly, Pb 
amount contented on hair varies according to 
gender. In Spanish adolescents, Peña-Fernández 
et al. reported a significant difference in Pb levels 
in male and female hair (0.53 vs. 0.77  μg/g) 
(p  <  0.001) [52]. This result is consistent with 
findings reported by Sanna et  al. [53] and 
Evrenoglou et al. [54]. Although the exact cause 
of this gender dependence level of Pb in hair is 
not known several assumptions were proposed 
such as an effect of the hormonal system in the 
mineral excretion through hair [55] or dietary 
habits especially fish and seafood [56]. Although, 
it seems that females tend to accumulate Pb in the 
hair more than males; a review of the literature 
revealed contradictory studies [53].

Despite sensitive methods and well-designed 
studies, this review of the literature reveals that 
hair elements contents varies greatly among 
reports. However, despite this difference of pro-
portion or quantification, all studies reported a 
significant difference between male and female. 
Therefore it seems not relevant to consider the 
absolute quantification of elements content in 
hair but simply be aware that the gender impacts 
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significantly the proportion of elements in hair. 
Any differences observed in the levels of selected 
metals between studies could be explained by the 
difference of environmental exposure, food and 
hair care habits, socio-economical, geographical 
(even within the same country) and health 
status.

Thus, when analyzing indicators of pollution 
or intoxication, gender, age and the latter factors 
may have a significant impact on the result. 
Moreover, another the limitation in the analysis 
of elements content in hair is to determine 
whether the element comes from consumption or 
from exposure from the environment.

4.3.2	 �Alcohol

Alcohol abuse is an underlying cause for a num-
ber of public health issues such as liver disease, 
heart disease, cerebro-vascular disease, cancer, 
unintentional injury, and Fetal Alcohol Spectrum 
Disorders [57]. Traditionally, alcohol abuse 
screening has been performed using a number of 
self-administered questionnaires and alcohol bio-
markers (indirect which detect the effects of 
excessive alcohol consumption or direct such as 
alcohol metabolites). Among them, the quantifi-
cation of ethyl glucuronide (ETG) in hair repre-
sents a relevant indicator of excessive, as well as 
chronic, alcohol abuse extensively reported in the 
literature over the past 10 years. ETG is a minor 
alcohol metabolite that accumulates in hair and is 
proposed as a stable marker for the detection of 
chronic and excessive alcohol consumption 
above a cut-off level of 30  pg/mg hair [58]. 
However, Jones et al. in a study which aimed to 
compare fingernails and hair ETG content, inter-
estingly reported that concentrations of ETG in 
female hair were notably less than the ETG found 
in male hair [59]. The mean ETG concentration 
in the hair of the male participants was 
17.4 ± 32.6 pg/mg and 4.85 ± 10.4 pg/mg in the 
hair of female participants. Moreover, the corre-
lation of matched fingernail and hair ETG con-
centration for males was much higher (r = 0.782, 
P < 0.01) than the correlation for female matched 
pairs (r = 0.249, P < 0.01), suggesting a gender 

bias. According to the authors this discrepancy 
might be explained by an exposure to hydrogen 
peroxide and ammonium hydroxide, which are 
common constituents of cosmetic hair treatments 
[60]. A higher frequency of hair care treatment 
among the female participants may be one expla-
nation for the diminished ETG concentrations in 
female hair and the weak correlation between 
female ETG hair and fingernail. The higher con-
centrations of ETG in fingernail and the observed 
gender bias of hair ETG suggested that fingernail 
may be the preferred specimen type for long-
term ETG detection.

However, Crunelle et al. in a study on 36 alco-
hol dependent patients (25 males and 11 females) 
demonstrated that there is no significant effect of 
gender and age on ETG concentration in this 
group [58].

4.4	 �Hair and Scalp Disorders 
with Gender Approach

4.4.1	 �Pattern Hair Loss

Pattern hair loss describes the miniaturization of 
large, pigmented terminal scalp hairs into small, 
nonpigmented vellus hairs [61]. In a review pub-
lished by Olsen et  al. in 2005, the authors pro-
vided some information on the potential 
pathophysiology, clinical presentation, and histol-
ogy of pattern hair loss in men and women [62]. 
These differences are summarized in Table 4.1.

4.4.2	 �Hair Pain (Trichodynia)

The term “trichodynia” has recently been pro-
posed for discomfort, pain or paresthesia of the 
scalp related to the complaint of hair loss [63]. 
Rebora et  al. [63] found that 34.2% of female 
patients, who had their hair consultation because 
of hair loss, complained of this phenomenon. In a 
subsequent survey, Grimalt et al. [64] claimed that 
14% of their patients reported trichodynia. 
Willimann and Trüeb [65] evaluated 403 patients 
seeking advice for hair loss in the hair consulta-
tion clinic between 1997 and 1999. Patients either 
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spontaneously reported or were questioned about 
painful sensations of the scalp. Pruritus was not 
considered, and specific dermatologic diseases of 
the scalp were excluded. Of 403 patients aged 
between 13 and 87 years (mean: 42 years), 311 
were female (age range: 13–87 years; mean age: 
46 years) and 92 were male (age range: 14–71; 
mean age: 31  years). Seventy of 403 patients 
(17%) suffered from trichodynia [65]. There was 
a significant relationship between the gender of 
patients and the complaint of trichodynia. 
Trichodynia preferably occurred in female 
patients with 62 of 311 female (20%) and only 8 
of 92 male patients (9%), respectively 
(p = 0.0119 in Fisher’s exact test) [65].

A higher prevalence of female patients might 
be connected to genderrelated differences in pain 
perception in relation to anxiety. The role of 
vasoactive neuropeptides in the interaction 
between the central nervous system and skin 
reactivity is discussed [65].

4.4.3	 �Other Diseases

Pattern hail loss is common in both genders but 
has ist special characteristics in each sex. In cica-
tricial alopecia, lichen planopilaris and chronic 
cutaneous lupus erythematosus occur more com-
monly in females while folliculitis decalvans and 
folliculitis keloidalis are more common in men. 
Acquired trichodystrophies and traction alopecia 
occur more commonly in women, given their ten-
dency to uses cosmetic hair practices [61].
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Nail Variations Related to Gender

Robert Baran and Doug Schoon

5.1	 �The Anatomy of the Nail 
Apparatus (Fig. 5.1)

The nail which grows throughout the life is a 
transparent, semi hard, oblong tablet with a 
long longitudinal axis in the hands, transverse 
in the feet. Its upper side is smooth and glossy. 
The nail plate sinks at an acute angle into a 
large deep groove, practically parallel to the 
cutaneous surface, the nail cul-de-sac (or poste-
rior or proximal groove. The lateral nail grooves 
complete the bezel of the nail. They are lined 
by the lateral folds. The visible part of the nail 
ends with a free edge, which owes its whitish 
color to the underlying presence of air.

The nail bed’s dorsal surface is characterized 
by longitudinal ridges, and a complementary set 
of ridges is also found on the underside of the nail 
plate contributing to adhesion between the nail 
plate and the nail bed.

The proximal nail fold (or dorsal or poste-
rior) is an expansion of the epidermis of the 
dorsal aspect of the distal phalanx. Its ventral 
part constitutes the roof of the proximal nail 
groove, which covers, on approximately 
0.5  cm, the thinned base of the nail that is 

loosely stuck to the matrix. The cuticle, is dead 
tissue which is detached from the eponychium 
and adheres strongly to the upper side of the 
plate and seals the virtual space that opens onto 
the nail cul-de-sac. The inner side of the lateral 
folds is also lined with a stratified epithelium 
and produces a soft keratin that does not flake 
off but tends to persist as a thin and rough 
membrane overflowing on the neighboring sur-
face of the nail.

The nail matrix covers the floor of the cul-de-
sac and rises on the posterior quarter of the roof 
of the proximal nail groove, the anterior three-
quarters of which constitute the eponychium. The 
deep side of the matrix rests on the terminal osse-
ous phalanx and forms a crescent with posteroin-
ferior concavity.

The lunula, opaque white, with an anterior arc-
shaped edge, corresponds to the distal and visible 
portion of the matrix. Particularly noticeable on the 
thumbs, it may be absent or covered by the proxi-
mal nail fold on the other fingers. The proximal 
portion of the matrix produces the upper third of 
the nail plate, its distal part the lower two-thirds.

The thickness of the nail (0.50–0.75 mm in the 
fingers, up to 1 mm in the toes) is proportional to 
the length of the matrix.

Ahead of the lunula, the pinkish area seen 
by transparency corresponds to the nail bed: 
the absence of fatty tissue puts the mesen-
chyme directly in contact with the bone. The 
hyponychium which contains the solenhorn 
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corresponds to the area where the nail plate 
loosens from the underlying tissue. Its horny 
substance accumulates physiologically in the 
distal groove, an arc-shaped furrow with ante-
rior convexity. The distal groove marks the 
most distal boundary between the nail unit and 
the fingertip.

5.2	 �Physiological Factors 
and Nail Growth

Most studies concern fingernails [1]. Their rate of 
growth can vary between 1.9 and 4.4 mm month. 
A reasonable guide is 3  mm month or 0.1  mm 
day. Toenails are estimated to grow around 1 mm 
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month. Population studies on nail growth have 
given the general findings that there is little 
marked seasonal change and nails are unaffected 
by mild intercurrent illnesses. The height or 
weight of the individual made no significant dif-
ference. Sex makes a small difference in early 
adulthood, with men having significantly 
(P < 0.001) faster linear nail growth up to the age 
of 19. They continue to do so with gradually 
diminishing significance levels, up to the age of 
69, when there is a cross-over and women’s nails 
grow faster than males’. There is rough agree-
ment from Hillman in an earlier study [2], 
although he found that the crossover age was 
around 40. However, males continued to have a 
greater rate of nail growth throughout life if vol-
ume was measured, and not length. Children 
under 14 have faster growth than adults.

5.3	 �The Shape of the Nail

The shape of the nail depends on proportion and 
contour. The ratio of length to breadth is critical 
to its aesthetic appeal, and the two dimensions 
should be approximately equal, at least on the 
thumb. When the magic ratio differs from the 
ideal, the nail is less attractive. Polish, which 
enhances nail beauty, adds little in cosmetic 
improvement to a broad, short fingernail. 
Curiously, the racquet nail is three times more 
frequent in women than in men.

In the past, attractive nails were oval in shape, 
but today there is a tendency in women to cut the 
tip more or less squarely, although the basic nail 
shape may be round or almond-shaped.

Length creates the impression of thin, tapered, 
and graceful fingers. When too long, however, 
they may become unsightly. Excessive length 
may even interfere with the efficiency of hand 
performance [3]. Testing grip strength and dex-
terity with typing is one way of determining the 
effect of nail length on function. Jensen et  al. 
demonstrated a significant loss of grip power and 
typing speed when extending nails from 0.5 cm at 
the free edge to 1 and 2 cm. In addition, a long 
nail may act as a lever and facilitate the rupture of 
the nail plate-nail bed attachment, a condition 

called onycholysis. The form or style of the nail 
varies geographically. In some regions, nails tend 
to have shorter, almond-shaped free edges, 
intended to look natural, while in other areas 
individuals prefer longer nails with higher apex 
arches.

The nail plate’s convex shape in both the lon-
gitudinal and transverse directions is thought to 
contribute to its mechanical rigidity, and overcur-
vature can be a symptom of local and/or systemic 
disorders. It is influenced by a person’s gender, 
age, hand dominance and hand width. Thus, nails 
are flatter in the dominant hand, in men, in older 
individuals and in those with wider hands [4].

Transverse nail curvature was expressed as the 
radius of a circle whose curve most closely 
approximated the transverse curve of the nail 
plate. Thus, flatter nail plates have larger radii of 
curvature compared to curved ones. There are 
large differences in nail curvature of the five dig-
its and between males and females. In contrast, 
hand side (right/left) and handedness were asso-
ciated with much smaller differences in nail cur-
vature. The multiple comparison Tukey test 
indicated that the mean curvature of the finger-
nails was significantly different from one another 
except for the index and middle fingernails which 
had similar curvature (p = 0.3 and 0.6 for males 
and females respectively).

Gender appears to influence nail curvature. 
General Linear Model was performed separately 
for the five fingernails to investigate the influence 
of gender as gender was shown to have a large 
influence on nail curvature.

The general linear models for the five digits’ 
nail curvatures showed a highly significant influ-
ence of gender (p  <  0.05), which explained 
between 26% and 33% of the total variance. 
Males have flatter fingernails. After controlling 
for gender, age, hand breadth and hand domi-
nance explained a further 10–18% of the total 
variance, and were also significant factors 
(p  <  0.05). The nails of the dominant hand are 
flatter, and older persons and those with wider 
hands have flatter nails. In contrast, hand length 
was not significantly associated with nail curva-
ture (p > 0.2) [5]. According to Murdan [4], the 
nail plate’s convex shape in both the longitudinal 
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and transverse directions is thought to contribute 
to its mechanical rigidity, and overcurvature can 
be a symptom of local and/or systemic disorders. 
Although a number of methods to measure the 
longitudinal nail curvature have been proposed, 
evaluation of the transverse nail curvature has 
been largely limited to visual estimation of over 
curved nail plates.

Nail plate lipid composition varies with age 
and sex: the lipid composition of the fertile years 
shows distinct profiles compared that of child-
hood and old age, suggesting an influence of sex 
hormones on nail lipogenesis.

Age-dependent decrease in Cholesterol 
Sulfate (CS) levels might explain the previously 
observed higher incidence of brittle nails in 
women. Obviously, the metabolism of integral 
cholesterol (CH) and CS in fingernail and scalp 
hair differs between genders, and shows age-
associated changes.

In women, a decrease in CS of nail plates is 
observed with age. As was shown in wool CS is 
important for structural stability. Interestingly, 
even healthy women suffer from nail brittleness 
much more frequently than men, with a ratio of 
men to women from 1:1.6 to 1.7 depending on 
age. Therefore, this nail symptom appears to be 
associated with reduced CS concentrations of 
nails [6].

Sertoli-Leydig cell tumor albeit rare, should 
be considered in post-menopausal women pre-
senting virilization and elevated androgen levels 
in these patients. The nails looked most the flat 
with significant curved concave spoon shaped 
ends in 8 fingers. Importantly the fingernail 
changes started to gradually reverse after the 
curative tumor surgery and normalization of 
patient hormonal profile. The authors conclude 
that the nail signs were secondary to hyperandro-
genemia [7].

Nail configuration is influenced by genetic 
factors, mechanical force, nutrition, neurogenic 
factors, blood flow, and factors that cause thin-
ning and softening of nails. Of these factors, 
mechanical force may have a particularly pro-
nounced effect on nail configuration and thus 
may be involved in the development of nail 
deformities. Carpenters, for example, had a sig-

nificantly higher mean pinch force and lower 
mean thumb nail curve index, which suggests 
that carpenters use a stronger pinch force in daily 
life and that the strength of the mechanical force 
affects nail morphology. The carpenters also had 
significantly thicker thumb nails. Repetitive pres-
sure is an obvious cause of nail thickening due to 
subungual keratosis [8].

5.4	 �The Decoration of the Nail  
[9, 10]

For nails of equal length and corresponding con-
tour, a painted nail is usually considered more 
attractive. Cosmetic procedures, especially artifi-
cial nails, may bring about reactions due to the 
cosmetics applied, encompassing reactions at the 
site of application and even secondarily at dis-
tance (Fig.  5.2) (ectopic contact dermatitis 
(Fig. 5.3), which is exceptional in men). Colorless 
nail polish dermatitis is of little significance in 
men. Only four cases have appeared in the litera-
ture between 1925 and 1993…

Nail cosmetic hazards may be occupational or 
accidental (especially in children). Individuals 
wearing artificial nails tend to wear their nails 
longer and should be more careful about them 
when washing their hands; therefore, the sanitary 
conditions for the wearing of artificial nails are 
paramount in preventing nail infections (Fig. 5.4).

Both women and men have long shown great 
interest in the care and adornment of the natural 
nail plate. Many implements, tools, products and 
services have been developed to enhance the 
attractiveness, improve the condition and main-
tain health of the nail unit as a whole. This innate 
desire existed in many ancient societies where 
nail beautification was an established practice.

5.5	 �Sculptured Nails (“Acrylic” 
Nails) [9, 10]

The original artificial nail enhancements were 
based on systems similar to orthodontic products 
which often utilized methacrylate monomers and 
polymers.

R. Baran and D. Schoon



47

Methacrylate monomer-based artificial nail 
systems are among the most widely used artifi-
cial nails in the world.

Newer artificial nail formulations utilize 
monomers with significantly improved adhesion 
to the natural nail plate, so use of pretreatment 
factors called “primers” is now considered 
optional.

Artificial nail primers no longer utilize meth-
acrylic acid since it may represent a corrosive 
hazard to young children and has led to severe 
injuries in the home.

To artificially extend the nail plate, a metal-
ized paper-board template is first applied to 
the natural nail, before the liquid/powder 
slurry is applied. Each artificial nail must be 
refurbished (called rebalancing) every 
2–3 weeks in order to make small repairs and 
fill in the area of new growth. Nail elongation 
is more commonly achieved by sticking a 
plastic preformed tip to the nail plate with CA 
monomer adhesive, then applying the liquid/
powder slurry over the extension and allowing 
it to harden.

Fig. 5.2  Sites of origin 
and transfer of allergens 
(after C. Bonu)

Fig. 5.3  Distant contact dermatitis
Fig. 5.4  Subungual nail infection associated with artifi-
cial nails
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5.6	 �Premixed Acrylic Gels 
(Ultraviolet Cured Gels)  
[9, 10]

Certain types of artificial nail coatings cure under 
low-intensity UVA lights, typically 435–325 nm, 
to create artificial nails which are called “UV 
gels” (Fig. 5.5).

Ultraviolet gels are preblended and not mixed 
with another substance to initiate the polymeriza-
tion (curing) process. These utilize primarily 
methacrylate or acrylate oligomers, but may also 
contain lesser amounts of methacrylate 
monomers.

Like their counterpart, UV gel nail enhance-
ments may be clear, slightly tinted or heavily col-
ored. Prior to application the natural nail should 
first be cleaned to remove contaminants to might 
contribute to adhesion loss and/or infection.

Ultraviolet gel artificial nails designed to be 
removed more easily are called “soak-off gels” or 
“soft gels”. These products do not remove any 
faster than traditional liquid and powder products, 
typically 30  min soaking in an acetone-based 
product remover, but are more easily removed 
than traditional UV gel nails, which can only be 
removed by carefully filing with an abrasive.

5.7	 �UV LED Technology [9, 10]

Besides the use of traditional UV fluorescent 
bulbs, higher UV intensity obtainable by using 
light emitting diodes (LED) technology has been 

utilized to more rapidly and thoroughly cure UV 
gels. These nail lamps are more efficient because 
their output is focused in a narrower range, and 
thus they emit more of the nearly visible portion 
of the UVA spectrum needed by some photo ini-
tiators to drive polymerization reactions to com-
pletion. LED-style nail lamps have roughly 
one-third of the wattage of fluorescent-style nail 
lamps emit, yet emit more UVA. Therefore, it is 
not possible to estimate the UV output of a nail 
lamp by wattage, yet this is a commonly believed 
myth. Wattage describes power consumption of 
the nail lamp, not UV output. The UVA output is 
determined by a number of factors including the 
electronic of the unit, as well as distance from the 
hand to the UV emitters. Even some medical pro-
fessionals don’t appear to understand this tech-
nology, since some advice their clients to cure via 
LED and forego using UV nail lamps with fluo-
rescent tubes, which clearly does not make scien-
tific sense. The intensity of UVA emitted from 
the LED style nail lamps is much higher, how-
ever overall exposure to UV is about the same as 
traditional fluorescent-style nail lamps due to sig-
nificantly shorter exposure typically 1 min versus 
3 min, respectively. Dowdy and Sayre [11] char-
acterize the UV exposure risks of both styles of 
nail lamps to be comparatively trivial, with 11–46 
times less NMSC effective radiance when com-
pared to overhead sunlight and vastly less haz-
ardous than sunlamps. They also noted that the 
dorsum of the hands is naturally the most UV 
acclimatized, photo adapted, UV-resistant body 
site requiring four times more exposure to pro-
duce sunburns than the cheeks, chest or abdomen 
and about double the exposure to the dorsal or 
ventral arm. UVA cured nail polish coatings can 
last for at least 2 weeks without any signs of chip-
ping, peeling or cracking. Typically, nail polish 
based on evaporation of solvents most often can 
be expected to last 3–4 days before it begins to 
dull, chip, crack and/or lose adhesion.

The recent development of nail salon-applied 
UVA curing nail polish can provide a viable solu-
tion to these issues. These new UVA curing nail 
polishes (aka UV gel manicure) can contain some 
volatile organic solvents or be 100% curable sol-
ids and are applied in the same fashion as tradi-Fig. 5.5  Premixed acrylic gel
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tional nail polish, but with an important 
difference: they have far superior adhesion, dura-
bility and crack resistance, therefore, they are 
much less likely to harbor pathogens than tradi-
tional nail polish.

5.8	 �“Dip” Nails

There has been a recent resurgence in the use of 
cyanoacrylates (CA) as nail coatings. In the 
1990s, some salons began applying CA to the 
nail plate and sprinkling the uncured surface with 
methacrylate polymer powder designed for use in 
the so-called acrylic monomer and polymer nail 
systems. This was done to toughen the inherently 
weak CA coating, which are normally very sus-
ceptible to breakdown within about a week, if 
repeatedly exposed to water. The polymer pow-
der increases both water and crack resistance, 
however, these systems remain inherently 
weaker, lasting only 2 weeks, so they eventually 
fell from favor only to resurface in 2016 and 
become widely used. Unlike other types of artifi-
cial nail systems, CA systems can only be used to 
elongate the nail and are not suitable for cosmeti-
cally altering the shape of the distorted plates. 
Rather than sprinkle powder over the surface of a 
CA coated nail plate, the new trend is to dip the 
fingertip and coated nail directly into a container 
filled with fine polymer powder that often ranges 
between 40 and 80  μ diameters. This can be 
unsanitary when performed in a salon setting, 
unless the unused portion of the polymer powder 
is discarded immediately and not subsequently 
reused on the next client. These types on nail 
coatings can last up to 2–3  weeks before they 
must be removed by soaking in an acetone based 
remover and replaced with a freshly applied CA/
polymer coating.

5.9	 �“Press-on” Nail Art Coatings 
[9, 10]

Self-adherent colored plastic films (Fig. 5.6) are 
affixed to the nail plate to provide a nail polish-
like color with even highly intricate and beauti-

fully artistic designs. The cosmetic benefit is 
achieved quite quickly and easily. These newer 
type films wear moderately well on fingernails 
and have superior toenail adhesion. Problems can 
occur when these are forcible removed from the 
nail without using an appropriate remover sol-
vent and allowing sufficient time for the adhesive 
backing to soften. Forcible removal can disrupt 
surface nails cells and the areas of damage can 
appear as whitish, irregular shaped patches. This 
is due to light-scattering from the surface rough-
ness that is created by surface cell disruption.

5.10	 �Temporary/Press-on 
Artificial Nails [9, 10]

Preformed, plastic or gold plated prosthetic full 
nails (Fig. 5.7) may be used as temporary artifi-
cial nails, but are usually not worn for more than 
48 h and are stuck into place with CA adhesives 
which may have accompanying hazards, espe-
cially when insufficient time or inadequate care 
is taken during removal.

5.11	 �Miscellaneous

It is easy to understand that women’s nails are 
especially vulnerable due to daily chores, cos-
metic procedures, and, on toenails, to repeated 
microtrauma, caused by improperly fitting shoes 
(too often, women wear shoes smaller than their 
feet). In addition, in 1999, a variant of the worn-

Fig. 5.6  Self-adherent colored plastic film
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down nail syndrome, the bidet nail was described 
[12]. This condition presents as a triangular 
defect with its base lying at the free edge of the 
nail plate and affecting the middle three fingers 
of the dominant hand. The patients are fastidious 
women in whom the desire for cleanliness verges 
on obsession; however, similar dystrophy has 
been reported more recently in tailors who rub 
their nails against cloth while sewing. The same 
result may be self-induced. For example, it can 
be caused by rubbing the nails against the ante-
rior surface of the thigh when nervous or with 
other fingers, akin habit tic.

In Incontinentia Pigmenti, a woman’s genetic 
condition, the subungual dyskeratotic tumors 
appear in young women, usually with multiple 
lesions and antecedents or signs of Incontinentia 
Pigmenti in themselves and/or in their family.

Physical damage and/or adverse skin reac-
tions to the underside of the extended nail edge 
can cause the hyponychium to remained adhered 

to the ventral plate and become stretched and 
result in pain as the nail grows.

5.12	 �Nail Disorders Associated 
with Menstruation

Linear nail growth increases in the premenstrual 
phase [13]. Although nail disorders associated 
with menstruation are rarely observed, menstrual 
cycles may be associated with true transverse 
leukonychia [14]. Beau’s lines have been associ-
ated with dysmenorrhea but they may also occur 
physiologically with each menstrual cycle [15].

5.13	 �Nail Disorders Related 
to the Contraceptive Pill

Rarely, finger nails may become firm, grow faster 
and no longer split or chip with the use of the con-
traceptive pill [16]. Adverse effects have also 
been reported: the contraceptive pill may produce 
estrogen-induced Porphyria Cutanea Tarda and 
variegata, and photo-onycholysis has been 
reported in some instances [17]. The pathogenesis 
of this type of porphyria is an inherited or acquired 
uroporphyrinogen-decarboxylase deficiency.

5.14	 �Pregnancy

The most commonly found nail change in preg-
nancy was leukonychia (24.4%). Ingrown toenail 
(9.0%) and onychoschizia (9.0%) represented the 
second most common nail changes. Rapid nail 
growth and subungual hyperkeratosis were 
observed in 6.7% and 4.2%, respectively, of sub-
jects. When the alterations were evaluated 
according to gestational age, the most common 
nail pathology was leukonychia at both 
14–28 weeks (16.3%) and 29–42 weeks (27.4%) 
of pregnancy. Onychoschizia, onycholysis, and 
brittle nail pathologies were also frequently 
observed at 29–42 weeks of pregnancy [18].

The increased adrenal and pituitary gland 
activity results in accelerated hair and nail growth 
during pregnancy while the latter slows down 

Fig. 5.7  Gold plated prosthetic full nail
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during lactation. Longitudinal melanonychia is 
rarely associated with hyperpigmentation, which 
is common in pregnancy [19]. Abnormal lifting 
of acrylic prostheses might be a possibility which 
could also appear in menopausal women.

We have intentionally left the risk of congeni-
tal drug-induced nail changes.

5.15	 �Nail Disorders Related 
to Daily Chores

The nail plate takes a minimum of 5 months to 
regenerate; however, it is vulnerable to daily 
insults. The nail may be damaged by repeated 
trauma or by chemical agents, such as detergents, 
alkalis, various solvents and, especially, hot 
water. The housewife is very susceptible. As in 
women the bridges between the nail corneocytes 
are possibly weaker than in males, accordingly 
frequent alternating periods of hydration and dry-
ing increase the incidence of brittle nails particu-
larly in women [20]. The nail plate is reportedly 
1000 times more permeable to water than is the 
skin [21, 22]. Water content of the nail plate has 
been previously reported to be 7–18%. One rea-
son for this wide discrepancy is likely due to the 
effects of nail condition of water absorption and 
therefore water content is likely to be random. 
According to Kazlow Stern et al. [23] the mean 
water content for normal nails was 11.90% and 
for brittle nails 12.48%. There was no statisti-
cally significant difference between the two 
groups. The odds of having brittle nails was 3.23 
greater among participants who received a pro-
fessional manicure. Particularly at risk are the 
first three fingers of the dominant hand which 
may show four main types of brittle nails:

	1.	 An isolated split at the free edge which some-
times extends proximally. This may result 
from onychorrhexis with shallow parallel fur-
rows running in the superficial layer of the 
nail [9, 10].

	2.	 Multiple, crenelated splitting which resembles 
the battlements of a castle. Triangular pieces 
may easily be torn away from the free 
margin;

	3.	 Lamellar splitting into fine layers of the free 
edge of the nail. This may occur alone or asso-
ciated with the other types; and

	4.	 Transverse splitting and breaking of the lateral 
edge close to the distal margin.

Management of brittle nails requires preventive 
and protective measures to avoid quick nail 
plate dehydration. Affected individuals should 
wear cotton gloves beneath plastic gloves dur-
ing household tasks, avoid repeated immer-
sion in soap and water and keep their nails 
short. Frequent application of topical prepara-
tions containing hydrophilic substances may 
favor nail plate rehydration.
To conclude, as men have still not begun to 

wear high heels, are not yet addicted to cosmetic 
procedures, and, thus far, are not beset with 
domestic chores to any extent, it seems that their 
nails have good prospects for the future….

References

	 1.	De Berker DAR, André J, Baran R. Nail biology and 
nail science. Int J Cosmest Sci. 2007;29:241–75.

	 2.	Hilman R.  Fingernail growth in the human subject. 
Hum Biol. 1955;27:247–83.

	 3.	 Jansen CW, Patterson R, Viegas SF. Effects on finger-
nail length on finger and hand performance. J Hand 
Ther. 2000;13:211–7.

	 4.	Murdan S. Transverse fingernail curvature in adults: 
a quantitative evaluation and the influence of gender, 
age, and hand size and dominance. Int J Cosmet Sci. 
2011;33:509–13.

	 5.	Helmdach M, Thielitz A, Röpke EM, Gollnick H. Age 
and sex variation in lipid composition of human fingernail 
plates. Skin Pharmacol Appl Ski Physiol. 2000;13:111–9.

	 6.	Brosche T, Dressler S, Platt D.  Age-associated 
changes in integral cholesterol and cholesterol sul-
fate concentrations in human scalp hair and fingernail 
clippings. Aging Clin Exp Res. 2001;13:131–8.

	 7.	Moghazy D, Sharan C, Nair M, et al. Sertoli-Leyding 
cell tumor with unique nail findings in a post-
menopausal woman. J Ovarian Res. 2014;7:83.

	 8.	Sano H, Shionoya K, Ogawa R. Fingernail configura-
tion is influenced by mechanical forces on finger pads. 
J Dermatol. 2013;40:1056–7.

	 9.	Baran R, Schoon D. Cosmetology for normal nails. In: 
Baran R, Maibach HI, editors. Textbook of cosmetic 
dermatology. London: Informa; 2017. p. 264–75.

	10.	Schoon D, Baran R.  Cosmetics for abnormal and 
pathological nails. In: Baran R, Maibach HI, editors. 
Textbook of cosmetic dermatology. London: Informa; 
2017. p. 276–86.

5  Nail Variations Related to Gender



52

	11.	Dowdy JC, Sayre RM. Photobiological safety evalu-
ation of UV nail lamps. Photochem Photobiol. 
2013;89:961–7.

	12.	Baran R. The bidet nail: a French variant of the worn-
down nail syndrome. Br J Dermatol. 1999;140:377.

	13.	Orentreich N, Markofsky J, Vogelman JH. The effect 
of aging on the rate of linear nail growth. J Invest 
Dermatol. 1979;73:120–30.

	14.	Daniel CR.  Nail pigmentation abnormalities. 
Dermatol Clin. 1985;3:431–43.

	15.	Colver GB, Dawber RPR. Multiple Beau’s lines due 
to dysmenorrhoea? Br J Dermatol. 1984;111:111–3.

	16.	Knight JF.  Side benefits of the pill. Med J Aust. 
1974;2:680.

	17.	Byrne JP, Boss JM, Dawber RP.  Contraceptive 
pill induced porphyria cutanea tarda presenting 
with onycholysis of the finger nails. Postgrad Med. 
1976;52:535–8.

	18.	Erpolat S, Eser A, Kaygusuz I, et al. Nail alterations 
during pregnancy: a clinical study. Int J Dermatol. 
2016;55:1172–5.

	19.	Freyer JM, Werth VP.  Pregnancy-associated hyper-
pigmentation associated with longitudinal melano-
nychia. J Am Acad Dermatol. 1992;26:493–4.

	20.	Lubach D, Beckers P. Wet working conditions increase 
brittleness of nails, but do not cause it. Dermatology. 
1992;185:120–2.

	21.	Spruit D.  Measurement of water vapor less through 
human nail in vivo. J Invest Dermatol. 1971;56:359–61.

	22.	Walters KA, Flynn GL, Marvel JR. Penetration of the 
human nail plate: the effects of vehicle pH on the per-
meation of homologous alcohols. J Pharm Pharmacol. 
1985;37:4318–9.

	23.	Kazlow Stern D, Diamantis S, Smith E, et al. Water 
content and other aspects of brittle versus normal 
nails. J Am Acad Dermatol. 2007;57:31–6.

R. Baran and D. Schoon



53© Springer International Publishing AG, part of Springer Nature 2018 
E. Tur, H. I. Maibach (eds.), Gender and Dermatology,  
https://doi.org/10.1007/978-3-319-72156-9_6

Cutaneous Autoimmune 
Connective Tissue Disorders

Wohl Yonit

6.1	 �Introduction

Over the last past years, the gender perspective 
on medical issues has gained popularity in an 
increasingly number of medical areas, focusing 
on gender differences in explaining the pathogen-
esis, the course and outcomes of diseases.

In the field of dermatology as well, enough 
data is gathering on different skin disorders espe-
cially collagen diseases that merits coining the 
name of “gender Dermatology “stressing the 
importance to use an unbiased gender approach 
in clinical practice, analyzing medical research 
and medical education [1].

Gender has a significant influence on the 
development of autoimmune diseases whereby in 
general, women are more susceptible than men. It 
also seems to play an important contributing fac-
tor in the complex puzzling picture of disease 
etiology, regulating the onset, severity and pro-
gression of the disorder.

Various types of organ and non-organ specific 
autoimmune diseases in both humans and experi-
mental animals display a gender bias which can 
be modest such as in MS or strong as seen in SLE 
or Sjogren’s syndrome.

Worldwide data highlight a very high (9:1) 
gender prevalence ratio toward females for SLE 
and Systemic Sclerosis occurring independent of 
country of assessment [2].

In addition to prevalence, the severity of the 
autoimmune disorder, pathological features such 
as the degree of inflammation and the survival 
can vary with gender.

Indeed, it is becoming increasingly clear that 
gender differences in disease manifestations are 
not due to a single cause, and etiologic factors can 
be found at many levels: genetic (X-chromosome 
inactivation or mosaicism), cellular (sex-specific 
receptor activity), organ (hormonal influences), 
gender, life stage (age), behavior (social activities, 
eating habits), life events (effects of pregnancy), 
socio-cultural, and environmental.

In attempt to spotlight Immunology, the area 
which was studied in depth in order to understand 
how gender may work Ngo et al. in their remark-
able review elaborated on the possible underlying 
immuno-mechanisms which underlie the striking 
gender bias and are detailed below [3].

6.1.1	 �Differences in Immune System 
Components and Activity

In general, while the overall number of lympho-
cytes in male and females is the same, females as 
a gender group have better B-cell-mediated 
immunity than age-matched male counterparts. 
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They have higher immunoglobulin levels, stron-
ger antibody responses to various foreign anti-
gens, and increased resistance to certain infections. 
Gender differences in T-cell-mediated immunity 
also exist, although the gender influences appear 
to be complex. Females have greater resistance to 
induced tolerance, increased ability to reject 
grafts, and increased CD4 to CD8 ratios. Also, 
females tend to secrete higher levels of interleu-
kin (IL)-4,interferon-y (INF-y), and IL-1 [4]. 
Target organ vulnerability to damage is also dif-
ferent among genders as women have a better 
ability to tolerate cell and organ damage through 
their susceptibility to apoptosis, autophagy, mito-
chondrial function and biochemical pathways that 
promote survival such as the nf2 pathway [5].

6.1.2	 �The Impact 
of the Reproductive Role 
of the Female

Reproductive load has a significant impact on the 
initiation and progression of autoimmune disorders. 
The gender gap becomes even more prominent in 
women during the childbearing years, thus suscep-
tibility to autoimmunity, particularly in females can 
alter dramatically in periods and life events such as 
puberty, pregnancy and menopause.

The effects of pregnancy on autoimmune dis-
eases differ for inflammatory autoimmune diseases 
which tend to remit and antibody mediated autoim-
mune diseases where the effects are more variable 
for the different disorders and changing from woman 
to woman and from pregnancy to pregnancy in the 
same woman. For instance in MS and RA pregnancy 
is associated with the remission of symptoms 
although there could be a post partum flare. In con-
trast SLE is reported to worsen during pregnancy 
and scleroderma show no change in symptoms.

Because of the high incidence of many colla-
gen diseases in women in their childbearing years 
special attention must be paid to contraception and 
pregnancy. Avoiding an unintended pregnancy in 
women with autoimmune collagen diseases, and 
trying to gain control over the disease before 
becoming pregnant, are extremely important.

Moreover, under the conditions of assisted 
pregnancy or ovarian hyper stimulation autoim-
mune diseases can appear, relapse or exacerbate.

Autoimmune disease during pregnancy can 
result in fetal manifestation of disease which is 
often transitory, due to placental transmission of 
autoantibodies. In more severe cases such as neo-
natal LE passively acquired autoimmunity can 
result in congenital heart block in neonates to 
mothers with SLE or other autoimmune disorders.

In attempt to spotlight the special hyper estro-
genic immune-setting of pregnancy for instance, 
the theory seeing the fetus as an allograft to the 
immunologic reactive mother provides only par-
tially explanations.

Updated concepts make a distinction between 
innate and adaptive immune system, and between 
Th1 and Th2 arms. A shift in Th1/Th2 activity in 
pregnancy favors increased Th2 related and reduced 
Th1 related activities which result in the improve-
ment or even remission in Th1 mediated diseases 
such as Rheumatic Arthritis and the exacerbation of 
Th2 mediated disease such as SLE. This paradigm 
is an accepted marker of pregnancy success [6].

Lately, a novel paradigm emerged as regula-
tory T cells (Tregs) which mediate active immune 
tolerance to prevent ant maternal lymphocyte 
mediated damage were found to be elevated in 
normal pregnancies and to correlate with 
decreased activity of the Th1 arm.

Thus, the ratio of Treg/IL-17 is pivotal during 
pregnancy as its imbalance can lead to complica-
tions including recurrent pregnancy loss and pre-
eclampsia [7].

Maternal michrochimerism, the persistence of 
cells in the fetus, is a possible source of graft ver-
sus host response in the offspring even in the 
adult life, underlie another mechanism in which 
pregnancy affects autoimmunity. Neonatal LE 
and Systemic Sclerosis are examples.

6.1.3	 �Sex Hormone Influences 
on the Immune System

Life cycle reproductive  events impact on autoim-
mune diseases such as disease flares of SLE 
influenced by the age of onset of menarche, the 
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use of oral contraceptives, the age of onset of 
menopause and hormonal treatments—all 
affected by the hormonal milieu of various sex 
hormones including estrogens, progesterone, 
androgens and prolactin.

In general, estrogen impacts immunity by 
modulating lymphocyte development and func-
tion and promoting cyto-protection. This could 
lead to a dual effect—the improvement of cell 
mediated disease on one hand or the worsening 
of antibody mediated disease on the other hand.

More complex, levels of exposure to estrogen 
greatly affects immunity, At high concentrations 
such as pregnancy estrogen inhibits Th-1 and 
pro-inflammatory pathways including TNF 
alpha, IL-1beta, IL-6 and stimulates Th2 anti-
inflammatory pathways including IL-4, IL-10 
and TGF beta.

Conversely, at low levels as seen after meno-
pause estrogen stimulates pro- inflammatory 
arms including TNF alpha [8].

Also naturally exogenous estrogens (phyto/
mico estrogens) and synthetic estrogen like com-
pounds such as oral contraceptives and hormonal 
replacement therapy or environmental plastics, 
pesticides and industrial chemicals can accumu-
late in the adipose tissue and exert potent effects 
on immunity.

Progesterone and androgens exert anti- inflam-
matory and immunosuppressive effects which are 
beneficial in autoimmune disease while prolactin 
induces pro-inflammatory effects which tend to 
worsen autoimmune diseases.

While sex hormones alone are not responsible 
for the gender differences in the immune response 
and the development of autoimmune collagen 
diseases, they may provide fertile ground for 
other factors to trigger disease and influence its 
course.

6.1.4	 �The Influence of Genetic 
Factors on the Immune 
System

Genetic factors may contribute to differences 
between genders in autoimmunity on different 
levels.

As to susceptibility genes and the interaction 
of genes and gender the association between 
HLA genes and most autoimmune diseases shows 
a gender bias toward females. This was not yet 
clearly evaluated in case of the influence of poly-
morphism in non HLA genes on autoimmunity.

Chromosomal differences can explain gender 
dimorphism in autoimmunity. While the X chro-
mosome contains a large number of genes that 
are involved in immunity the inactivation of one 
X chromosome and cellular mosaicism are mech-
anisms responsible for increased susceptibility 
for instance in SLE.

Epigenetic features that arise in autoimmune 
disease can be related to the sex of the parent via 
genomic imprinting. It is speculated that this pro-
cess of imprinting micro RNAs which impact 
post transcriptional gene expression is regulated 
by different hormonal and chromosomal factors 
and thus can lead to sexual differences seen in 
autoimmune diseases [9].

6.1.5	 �Environmental Aspects

Environmental exposure to infectious agents, 
chemicals such as organic solvents or pesticides, 
ultraviolet light, different drugs and more- can 
interact with the genotype and can influence the 
prevalence and the risk of developing an autoim-
mune disease or its severity.

Certain ages of life (e.g., fetal, neonatal, or 
senescent stages of life) may be more susceptible to 
environmental chemical-induced autoimmunity.

Susceptibility to environmental chemical-
induced autoimmunity may vary with the 
genetic background, gender, lifestyle, previous 
immune status, age and duration of exposure, 
and immune status at the time of contact with 
these agents. Chronic exposure (e.g., sustained 
low dose) may have more adverse effects than 
acute exposures.

Different exposure and response between gen-
ders to environmental factor might influence the 
risk of developing an autoimmune disease either 
thorough lifestyle behavior or DNA modification 
exerted by external stimuli such as tobacco 
smoke, sunlight and diet.
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Examples for this gender bias are the exposure 
to cosmetics which is much greater in women 
speculating on the role of cosmetics in primary 
biliary cirrhosis which is more common in women, 
earlier adoption of smoking in men, increased 
unprotected exposure to sunlight in men and dif-
ferent dietary habits between genders [10].

More evidence for the environmental factor is 
seen in drug-induced systemic lupus erythemato-
sus (SLE) and silica-induced scleroderma-like 
disease (predominant among men), and toxin-
induced scleroderma-like disease (predominant 
among women).

6.2	 �Systemic Lupus 
Erythematosus (SLE)

SLE is a multisystem autoimmune condition with 
diverse clinical and immunological features. It is 
characterized serologically by auto-antibodies 
targeting self proteins, ANAs, which are present 
in all affected individuals. SLE can be life threat-
ening due to the involvement of internal organs to 
varying degrees of severity: joints and muscles 
with arthritis and weakness; the nervous system 
with psychosis, seizures and organic brain syn-
drome; hematologic involvement with anemia, 
thrombocytopenia and development of thrombo-
sis; and cardiopulmonary including pleuritis, 
pericarditis, myocarditis, and endocarditis.

Pathognomonic skin manifestations include 
the butterfly rash, photosensitivity, oral ulcers 
and alopecia.

The not yet completely understood pathogen-
esis involves the interaction of genetic, hormonal 
and environmental factors and is substantially 
more common in females of child bearing age 
with reported female: male ratio of 8–15:1. Pre-
pubertal and postmenopausal ratios are much 
lower at 2–6:1 and 3–8:1, respectively.

This established striking predominance in 
females is related as described in depth previously 
to the complex interactions of sex hormones and 
the immune system. Other alternate genetic theo-
ries include the X-chromosome hypothesis as 
supported by the increased incidence of SLE in 
Klinefelter’s syndrome, various somatic poly-

morphisms and disparities within the Toll-like 
receptor and interferon pathway. Despite that, 
there is limited evidence to suggest an altered hor-
monal milieu in men with lupus [11, 12].

Moreover, in their detailed review Murphy 
and Isenberg sought to clarify whether although 
males are protected in terms of incidence of dis-
ease, there is a distinct phenotype of male lupus 
and whether gender exerts an influence on the 
clinical presentation and outcome of SLE [13].

Data complicated by low patient numbers, 
cofounder factors such different ethnic groups, 
different disease duration or co morbidities and 
selection bias led to a suboptimal representation 
of clinical lupus phenotype in men.

Nevertheless there is consistent evidence that 
a number of clinical features are differently 
expressed in men with lupus.

Despite the apparently similar age of onset in 
male and female patients, males tend to display less 
of the typical mucocutaneous and musculoskeletal 
symptoms commonly present at diagnosis and sub-
sequent disease course in women including arthral-
gia/arthritis, alopecia, oral ulcers, photosensitivity 
and Raynaud Phenomenon, with the suggestion of 
more prevalent serositis and discoid lupus [14, 15].

There seems to be an increased incidence of 
nephropathy, thrombotic episodes, neurologic 
disease, damage and augmented mortality risk in 
men with lupus [16, 17], but clear associations 
have not been consistently found in the literature 
and thus remain elusive.

In pediatric lupus erythematosus the ratio of 
women to men was reported 4.6:1, with no gender 
difference in the mean age of diagnosis. Except 
for a higher incidence of oral ulcers, alopecia and 
anti-single stranded antibodies in female pediatric 
patients, no further differences in clinical and 
laboratory features were found [18].

6.3	 �Cutaneous Lupus 
Erythematosus

Skin involvement occurs in 75–80% of patients 
with SLE. The cutaneous features of LE can be 
classified as specific or non specific. The specific 
skin features are further subject to Gillam’s 
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classification to acute cutaneous LE (ALE), sub-
acute cutaneous LE (SCLE) and chronic cutane-
ous LE (CCLE) based on mainly clinical 
characteristics coupled with histologic and 
immunologic characteristics.

LE nonspecific skin lesions, are related to the 
immuno -pathogenic process but can be seen in 
other autoimmune diseases. Their identification 
in context with LE is very important since their 
presence may imply systemic involvement.

The commonest nonspecific skin lesions are 
vascular lesions such as leukocytoclastic vasculi-
tis and livedo reticularis.

Although SLE epidemiology has been studied 
worldwide there is a gap of knowledge about 
CLE.

While numerous studies involving systemic 
lupus erythematosus (SLE) have attempted to 
identify gender differences in patients with lupus 
erythematosus only few reports on cutaneous 
lupus erythematous (CLE) have recognized gen-
der differences.

Large-scale, population-based epidemiologi-
cal studies reporting the incidence of isolated 
CLE are rare with very few reliable figures on the 
age- and gender-specific distribution of the inci-
dence of CLE.

Among initial reports on isolated CLE 
Durosaro et  al. analyzed a community-based 
population of patients with cutaneous LE from 
Olmsted County, Minnesota, over a 41-year 
period in aim to assess trends in the cutaneous 
variants of LE and to ascertain the incidence of 
CLE over decades.

A total of 156 patients with newly diagnosed 
CLE (100 females and 56 males) were identified 
between 1965 and 2005. The incidence rate (age 
and sex adjusted to the 2000 US white popula-
tion) was 4.30 (95% confidence interval [CI], 
3.62–4.98) per 100,000. Cutaneous LE had a 
female predominance during the last 3 decades of 
the study [19].

A more recent study has directly compared the 
incidence and prevalence of CLE with SLE in the 
same population and geographic area thereby 
assessing the role of similar genetic factors and 
possibly similar environmental agents in the path 
physiology of the conditions. The study assessed 

the incidence and prevalence of SLE and CLE 
from 1993 to 2005 in Olmsted County, Minnesota 
which provided a unique setting for such a study 
owing to resources of the Rochester Epidemiology 
Project.

The findings showed the age- and sex-adjusted 
incidence of SLE (2.9 per 100,000; 95% CI 2.0, 
3.7) was similar to that of CLE (4.2 per 100,000; 
95% CI 3.1, 5.2, p = 0.10). However, incidence of 
CLE was three times higher than SLE in males 
(2.4 versus 0.8 per 100,000, p = 0.009). The inci-
dence of cutaneous lupus increases steadily with 
age [20].

A nationwide similar epidemiological study 
aimed to examine in a population-based cohort 
the incidence of CLE and its subsets in Sweden 
during 2005 to 2007 [21].

In this study the incidence of CLE was found 
to be 4.0/100,000; the female/male ratio was 3:1. 
Mean age at disease onset was 54  years. The 
most common subset was discoid lupus erythe-
matosus (DLE) (80%, n = 868). A quarter of the 
patients (24%, n = 260) were already diagnosed 
with SLE at the time they were diagnosed with 
CLE.  During the whole observation period 
(2005–2007), an additional 18% (n = 107) were 
diagnosed with SLE, average time to progression 
of about 8 years and the probability of receiving 
an additional SLE diagnosis being highest for the 
subacute CLE (SCLE) subset.

AS for skin specific manifestations Verra-
Recabarren et al. retrospectively studied the med-
ical records of 103 (33.4%) male and 205 (66.6%) 
female patients with CLE who were treated as 
inpatients or outpatients between January 1985 
and December 2000. Female patients had a 
higher prevalence of Raynaud’s phenomenon 
(P < 0.01), chilblain lupus (P = 0.005), arthral-
gias (P = 0.001) and SLE (P < 0.01).

Female patients were also more likely to have 
an increased erythrocyte sedimentation rate 
(P < 0.005), higher levels of antinuclear antibod-
ies (P  <  0.001) and decreased levels of C3 
(P < 0.001), C4 (P < 0.01) and CH50 (P < 0.01). 
There was a higher prevalence of clinical and 
laboratory abnormalities in female patients who 
had both SLE and CLE than in male patients with 
both conditions [22].
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6.3.1	 �Rheumatoid Arthritis

RA is a chronic multisystem disease of unknown 
etiology characterized by persistent inflamma-
tory synovitis involving mainly the peripheral 
joints, and slow destruction of the joints leading 
to progressive disability. Both genetic and envi-
ronmental factors have been implicated in the 
initiation of the disease and again, estrogens 
seem to play a central role.

Women are affected three times more often 
than men, with onset most often in the fourth and 
fifth decades of life. The ratio of women to men 
in women of childbearing age is 6:1 [23].

Moreover, it is a well-known phenomenon 
that during periods of estrogen deficiency, like 
menopause or postpartum, women have an 
increased risk of developing RA and show more 
severe progression of disease.

The likelihood of developing RA during 
pregnancy is decreased but increases thereafter, 
especially during the first 3  months after 
childbirth.

Analyses of RA differences include studies 
indicating higher disease activity and poorer 
functional status in women when compared 
with men.

Males sex was shown to be a major predic-
tor of remission in early RA.  Some studies 
have suggested that men have better responses 
to treatment with biologic agents than women. 
But on the other hand they have been shown 
to experience more adverse effects, particu-
larly serious infections, during biologic 
treatments.

Gender differences in the phenotypes of RA 
were reported in a study from the Mayo Clinic. 
Involvement of large or axial joints was more 
common in men, with more and earlier radio-
graphic damage compared with women. 
Although women evidenced a lower frequency 
of radiographic damage, they underwent more 
surgical procedures than men. In addition, the 
study described differences in extra-articular 
disease, with lung and pericardial disease more 
common in men, and eye disease more common 
in women [24].

6.3.2	 �Scleroderma

Scleroderma, systemic sclerosis, is an autoim-
mune systemic immune disorder whose predomi-
nant pathology is micro- vasculopathy, fibrotic 
destruction of the skin and internal organs, and 
the presence of antinuclear antibodies. Clinical 
manifestations include cutaneous edema fol-
lowed by fibrosis of the skin, telangiectasias, cal-
cinosis, Raynaud’s phenomenon, accompanied 
by systemic involvement of the joints, gastroin-
testinal tract, respiratory and renal systems.

Older epidemiologic studies showed the gen-
der balance to favor women, with an overall ratio 
of women to men of approximately 3:1 and a 
ratio of 5.7:1 and 12:1 for diffuse and limited 
scleroderma respectively.

This difference can reach a ratio of 15:1  in 
women during childbearing years [25].

Black women showed higher age-specific 
incidence rates than white women. Onset of dis-
ease in women occurred in their early 1940s, ear-
lier than in men, and women displayed 
significantly longer survival rates than men in the 
limited scleroderma subtype [26].

More recent data from large randomized clini-
cal trials in attempt to assess the course of clini-
cal cutaneous and systemic features (modified 
Rodman skin score, HAQ- disability index and 
forced vital capacity) in 495 diffuse scleroderma 
patients during study period showed no differ-
ence in occurence between gender and three eth-
nicities [27].

6.3.3	 �Dermatomyositis

Dermatomyositis (DM) is a subset of idiopathic 
inflammatory myopathies (IIM), which are het-
erogeneous rheumatic disorders characterized by 
inflammation of skeletal muscle and progressive 
weakness.

Dermatomyositis is a rare disease with skele-
tal muscle damage by a predominantly inflamma-
tory lymphocytic infiltration, accompanied by 
characteristic skin changes. These include a pho-
todistributed erythema that becomes progres-
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sively poikilodermatous and indurated, 
periungual telangiectasias, the classic heliotrope 
rash on the face, pathognomonic Gottron’s pap-
ules overlying the knuckles, and the Gottron’s 
sign consisting of macules and plaques in the 
same distribution.

A significant and fundamental problem for 
conducting clinical trials is the inadequate clas-
sification criteria for IIM.

The ratio of women to men is reported to be 
1.5:2.

Dermatomyositis both with and without 
malignancy predominantly affects white women, 
whereas dermatomyositis/polymyositis associ-
ated with connective tissue disease occurs in 
younger women, with a higher incidence in 
African Americans.

In some studies which investigated ethnic or 
gender differences in clinical manifestations in 
adult DM, juvenile DM (JDM) and amyopathic 
DM (ADM). Comparison between prevalence of 
skin manifestations for Caucasian and Asian 
ADM patients showed a higher prevalence for 
most skin variables in Caucasians, with the dif-
ference in prevalence of periungual erythema 
being most striking (p < 0.00001). No significant 
difference in autoantibody profile between the 
two groups was found.

Gender analyses for serology, muscle vari-
ables and skin manifestations revealed fewer dif-
ferences compared to ethnic differences, and 
none remained statistically significant after cor-
rection for multiple testing [28, 29].

6.3.4	 �Sjögren’s Syndrome

Sjögren’s syndrome is an autoimmune disease 
and lymphoproliferative disorder in which lym-
phocytic destruction of salivary and lacrimal 
glands results in xerostomia and xerophthalmia.

The hallmark characteristic of SS is dimin-
ished secretory production from the primary exo-
crine gland and the lacrimal or salivary glands 
resulting in symptoms of dry eye and mouth.

The onset is greatest in the fourth and fifth 
decades of life, and it affects nine times more 

women than men, a ratio that rises to 19:1 during 
childbearing years.

Although Sjögren’s syndrome can occur in 
women during child-bearing years, most cases of 
SS occur soon after menopause around age 
55–60. Clinical and animal model evidence indi-
cates that estrogen and androgens like DHEA 
promote gland cell survival and protect against 
exocrine gland inflammation; and these hormone 
levels decline at menopause. Even though estro-
gen levels drop significantly prior to menopause 
and androgens gradually decrease, low levels of 
estrogen continue to drive autoantibody 
diversity.

The disease is believed to be mediated by an 
inflammatory and autoantibody response directed 
against salivary and lacrimal gland tissues. 
Overall, estrogen may increase the incidence of 
SS in women by increasing autoantibody produc-
tion, even following menopause, leading to intra-
cellular deposition, tissue damage, inflammasome 
activation, elevated IFNs, and exocrine gland 
dysfunction [30].

Gender-specific differences include signifi-
cantly higher antinuclear antibody titers and 
erythrocyte sedimentation rate in the women. 
Clinically, women report more fatigue than do 
men. Because of other mucous membrane 
involvement, women may experience vaginal 
dryness, often noted before the onset of eye and 
oral disease.

Extraglandular manifestations of SS follow 
typical sex difference predominance with thy-
roiditis, Raynaud’s phenomenon, depression, and 
fibromyalgia occurring more frequently in 
women than men, while lymphoma occurs more 
frequently in men.

6.4	 �Summary

In conclusion, since every individual has a gen-
der and its influences will accompany him 
throughout the entire life, it is becoming manda-
tory to observe medical practice in a different 
light in order to provide better health care and 
offer more therapeutic strategies.
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While considerable progress has been made 
over the passing decade in research of main col-
lagen disorders, there is still a lack of data in 
most cutaneous subgroups providing a challeng-
ing gap for future efforts.

The striking yet complex evidence of gender 
differences in cutaneous collagen autoimmune 
disease should dictate that future research and 
standard of care consider epidemiologic, clinical 
and potential therapeutic modalities in autoim-
munity be stratified according to both gender and 
clinical diversity of the specific autoimmune skin 
disease (Table 6.1).
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Gender Differences in Psoriasis

Sivan Sheffer Levi and Yuval Ramot

7.1	 �Introduction

Psoriasis is a common chronic inflammatory 
immune-mediated skin disease, which is esti-
mated to affect 2–4% of the population in Western 
countries [1–3]. It is characterized by increased 
proliferation and abnormal differentiation of 
keratinocytes, resulting in the psoriatic plaques. 
The pathogenesis is multi-factorial and only par-
tially understood, with the immune system play-
ing a key role [4]. Psoriasis has a significant 
negative impact on the patients’ physical, emo-
tional and psychosocial well-being [5], and 
imposes a high economic burden [6, 7].

There are interesting gender-specific differ-
ences in the epidemiology, severity, comorbidi-
ties and treatment adherence and utilization in 
psoriasis. These differences may stem from sev-
eral complex mechanisms. A brief review on 
gender medicine and psoriasis was recently pub-
lished and provided hints for the presence of sex 
differences in various aspects of the disease [8]. 
The differences may be influenced by changes in 
skin anatomy and physiology between the sexes, 
sex hormones, genetics and epigenetic effects, 
but may also be affected by social, cultural, eth-
nic and environmental factors. Despite the grow-
ing interest in gender medicine and the high 

prevalence of psoriasis, the available data con-
necting the two is sparse. This chapter will review 
the current literature regarding gender differ-
ences in various aspects of psoriasis and discuss 
possible explanations.

7.2	 �Epidemiology

7.2.1	 �Prevalence

In a large number of studies, equal prevalence of 
psoriasis among Caucasian males and females has 
been reported [9–13]. Nevertheless, several studies 
have shown differences between the genders. A ret-
rospective population-based study from the United 
States, which examined trends in the incidence of 
adult-onset psoriasis between 1970 and 2000, 
showed that the overall age-adjusted incidence in 
males was higher than in females (85.5 vs. 73.2 per 
100,000; p = 0.003), except for the sixth decade of 
life where a peak in incidence among females was 
observed (90.7 per 100,000) [14]. Male preponder-
ance was also reported in other populations, includ-
ing Mongoloids [15], Japanese [16], Chinese [17], 
Indians [18], Taiwanese [19] and Koreans [20]. In 
a study of elderly patients (60 years and older) with 
psoriasis in the Cote d’lvore (mostly black popula-
tion), the sex ratio was 1.9 in favor of men [21]. In 
contrast, studies in Turkey and the Helsinki area 
demonstrated slightly higher prevalence of psoria-
sis in females [22, 23].
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7.2.2	 �Age of Onset

Psoriasis may appear for the first time at any age, 
with two reported peaks: 15–20 and 55–60 years 
[5]. Information gained from several studies sug-
gests that the age of psoriasis onset is lower in 
females than in males. This has been shown in 
women from different ethnicities, including 
Caucasian, Indian, Japanese and Korean [16, 20, 
23, 24]. An interesting population-based histori-
cal cohort in Norwegian twins aged 19–31 years 
examined the occurrence of psoriasis by age and 
sex [25]. While no sex differences in the overall 
prevalence rates were found, a significantly 
higher point prevalence emerged in females in 
the teenage-year intervals. Additionally, a linear 
increase in incidence rates by every 4-year age-
interval peaked at a lower age in females. The 
mean age at onset was also significantly lower in 
females (14.8 years) than in males (17.3 years). 
The absolute risk of developing psoriasis was 
higher for females across the entire age range but 
was minimized in the older age groups so that by 
the age of 31, the cumulative risk of developing 
psoriasis was almost similar in females and 
males.

These findings suggest a role for sex hor-
mones in the pathogenesis of psoriasis, as females 
reach puberty at an earlier age than males. 
Additionally, a peak in incidence of adult-onset 
psoriasis among females in the sixth decade of 
life, which corresponds to the postmenopausal 
period, was demonstrated in the Olmsted County 
population-based study [14]. This may also be 
attributed to hormonal effects. Another possible 
explanation for sex differences in the age of onset 
of psoriasis is the existence of sex-specific 
genetic effects, as demonstrated by a differential 
association of HLA haplotypes according to sex 
[26, 27].

7.3	 �Pathogenesis

The pathogenesis of psoriasis is complex, and 
thought to be triggered by different environ-
mental factors in genetically-predisposed 
individuals.

7.3.1	 �Genetics and Epigenetics

The fact that psoriasis has a strong genetic basis 
has been known for many years [28], based on 
epidemiological studies, including twin pairs and 
siblings studies [29–31]. Despite that, only about 
a third of psoriatic patients have an affected first-
degree relative [32], suggesting that environmen-
tal factors play a strong role in its pathogenesis. 
The frequency of family history was reported to 
be only slightly higher in female patients (27%) 
than male patients (24%) in a Korean study [20], 
while other studies did not address this issue.

Several putative susceptible loci were identi-
fied through genome-wide-linkage scans with 
psoriasis susceptibility (PSOR) 1 being the most 
consistent [33]. It is located in the MHC region 
(chromosome 6p21.3), which contains the HLA 
genes. HLA-Cw6 was found to be the most rele-
vant risk allele and demonstrated the highest rela-
tive risk for psoriasis in white populations as well 
as an earlier age of onset [34, 35]. In a study from 
Iceland, 369 psoriasis patients from 73 families 
were investigated in order to assess differences 
between Cw6-positive and Cw6-negative 
patients. Their finding confirmed previous reports 
of an earlier age of onset among Cw6-positive 
patients, but interestingly, also observed a gender 
difference. Cw6-positive females had an earlier 
disease onset than Cw6-positive males (p = 0.02), 
but such a difference was not observed for the 
Cw6-negative patients [36]. Differential associa-
tion of HLA according to sex was demonstrated 
in two additional studies [26, 27], suggesting that 
an interaction between gender and immunogenet-
ics participates in determining the susceptibility 
to psoriasis.

A non-Mendelian mode of transmission, 
referred to as genomic imprinting, has also been 
proposed for psoriasis [37]. This epigenetic effect 
causes differential gene expression depending on 
the sex of the transmitting parent. As an example 
for such an effect, the birth weight of children 
born to parents with psoriasis was found to be 
influenced by the sex of the psoriatic parent, with 
offsprings of psoriatic fathers weighing 270  g 
more than the offsprings of psoriatic mothers 
[38]. Another interesting parent-of-origin effect 
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is a higher penetrance of psoriasis with an 
affected father than an affected mother, shown 
for both psoriasis and psoriatic arthritis [39, 40].

7.3.2	 �Triggering Factors

Psoriasis can be precipitated by multiple factors, 
both exogenous and endogenous. Exogenous fac-
tors include, for example, trauma (in the context 
of Koebner phenomenon), infections, drugs, 
smoking, alcohol consumption and psychogenic 
stress. Endogenous factors include allergies and 
hormonal effects. Several gender differences 
have been described with relation to the trigger-
ing factors in psoriasis.

7.3.2.1	 �Alcohol Consumption
Alcohol consumption was suggested as a trig-
gering or precipitating factor for psoriasis, 
although the relation between the two remains 
controversial. A number of studies support the 
role of ethanol and its metabolites as triggering 
factors of psoriasis and a drinking habit appears 
to exacerbate a preexisting psoriasis. The magni-
tude of alcohol consumption may be related to 
both higher incidence and greater severity of 
psoriasis [41].

Since drinking habits are different between 
men and women due to social, cultural and envi-
ronmental effects, the effect of alcohol on psoria-
sis may be influenced by gender. Nevertheless, 
controversial data exist regarding the effect of 
gender on this trigger.

An Italian multicenter case–control study 
pointed to a moderate association with alcohol 
misuse in psoriatic men, but this association was 
not significant in psoriatic women [42]. In a more 
recent multicenter study from Germany, involv-
ing 1203 in-patients with different subtypes of 
psoriasis, disease severity correlated with alcohol 
consumption only in female patients [43]. Similar 
findings were found in a small Swedish study. 
The authors concluded that females might be 
more prone to alcohol-induced exacerbation of 
psoriasis [44]. Another study investigated the 
effect of alcohol on treatment outcome and 
showed a less favorable response to treatment in 

male, but not female, patients who consumed 
more than 80 g of ethanol per day [45].

A tendency for patients, especially women 
with psoriasis, to drink more following diagno-
sis, which probably reflects the negative impact 
of psoriasis on lifestyle was also suggested [46]. 
Differences between the male and female 
immune system, with different responses to alco-
hol intake, may be responsible in part for the 
above-mentioned gender differences.

7.3.2.2	 �Smoking
Smoking is a well-established environmental risk 
factor for psoriasis. There is a positive associa-
tion between smoking and psoriasis prevalence 
and severity [47].

A combined analysis from the United States 
highlighted the role of smoking as an indepen-
dent risk factor for psoriasis in both men and 
women [48]. In a meta-analysis of case-control 
studies published in 2011, strong evidence of a 
positive association between smoking and the 
risk of psoriasis was observed, and gender did 
not seem to markedly influence the results. 
However, a stronger association in women is 
suspected according to a number of studies. 
Smoking was found to be associated with clini-
cal severity of psoriasis in a hospital-based 
cross-sectional study from Italy [49]. Separate 
analyses for men and women showed that the 
effect of cigarette-years on psoriasis severity 
was stronger for women than for men. The 
results were consistent with previous studies that 
showed increased risk of psoriasis in women, but 
not in men [50, 51]. Another Italian, multi-cen-
ter, case-control study involving 318 men and 
242 women with newly diagnosed psoriasis and 
690 controls reported that while there was a sig-
nificant association for male past smokers but 
not females, for current smokers, the risk was 
higher in women than in men [52]. An earlier 
Italian study also showed that the relation with 
smoking was stronger and more consistent 
among women when compared to men. Also in 
this study, a significant association was restricted 
to the ex-smoker status in men [42].

On the other hand, other studies identified a 
stronger association in men. A Chinese study 
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showed that smoking is a risk factor for psoriasis 
only among men [53]. A Polish study examined 
the association between smoking and the meta-
bolic syndrome in psoriasis patients aged 
30–49  years. The authors reported that patients 
with psoriasis are more likely to be smokers and 
the frequency of smoking in men is approxi-
mately 25% higher than in men from the control 
group. A statistically significant difference was 
not found among women [54].

In conclusion, there is some disagreement 
with regard to gender, but overall the association 
between smoking and psoriasis seems stronger in 
women.

7.3.2.3	 �Psychogenic Stress
Influence of stressful life events on psoriasis 
onset and exacerbation has been suspected for a 
long time with some controversy found in the lit-
erature. Most studies, though, support the role of 
psychogenic factors as an important risk factor 
[55–60]. In regards to gender differences, the 
association seems to be more evident for women.

In an Italian case-control study, an associa-
tion emerged between psoriasis and stressful 
life events in the year preceding the diagnosis. 
When men and women were considered sepa-
rately, the trend in risk was evident only for 
women [52]. In a case-control study from 
Romania, women with psoriasis vulgaris and 
men with guttate psoriasis seemed to be more 
sensitive to stress [61]. A retrospective study 
from Italy examined the role of family stress 
events in psoriatic patients. Women reported 
higher values in the scales assessing anxiety and 
depression than men [62].

7.3.2.4	 �Hormones
Several hormones have been suggested to play a 
role in the pathogenesis of psoriasis, with sex 
hormones and prolactin being the major candi-
dates [63], mandating gender differences. The 
role of sex hormones is implicated from their 
influence on the course of the disease with a peak 
during puberty, postpartum, and menopause, and 
improvement during pregnancy [64, 65]. Also the 
severity of psoriasis in female patients may fluc-
tuate with hormonal changes [66]. A cross-

sectional study from Turkey examined the sex 
hormone profile in male psoriasis patients and 
evaluated their correlation with the severity of 
psoriasis [67]. Their results showed significantly 
increased estradiol levels among psoriasis 
patients relative to controls and an inverse corre-
lation with psoriasis severity. In addition, serum 
testosterone levels were significantly lower 
among psoriasis patients relative to control 
patients. The authors suggested a role for estro-
gen in the pathogenesis of psoriasis, potentially 
inhibiting inflammation and immunological 
activity at high doses. Sex-specific effects on the 
immune system have been reported [68, 69], and 
may explain the connection between sex hor-
mones and psoriasis.

7.4	 �Clinical Characteristics

In general, there are no differences in lesion mor-
phology between male and female patients with 
psoriasis [10]. Nevertheless, some reports indi-
cate that the disease tends to be more severe in 
males than in females. For example, Na et  al. 
reported that higher proportions of moderate 
(5–30% body involvement) and severe cases 
(>30% body involvement) were observed in male 
patients when compared to females (46% vs 
43.5% and 17.4% vs 12.4%, respectively) [20], 
confirming previous reports [70]. The same study 
also showed that male patients seem to have 
moderate to severe disease activity more com-
monly when compared to female patients (56.1% 
vs 51.7%) [20].

Palmoplantar pustulosis (PPP), which is 
strongly associated with psoriasis and regarded 
by some authors as a variant of palmoplantar pso-
riasis [71], is characterized by the appearance of 
sterile pustules on the palms and soles. It is much 
more common in women than in men, with per-
centages varying between 64% and 92% [72–81]. 
In contrast to PPP, palmoplantar plaque psoriasis 
affects men and women equally [82].

Generalized pustular psoriasis (GPP) is a rare 
and severe variant of psoriasis, which can be life-
threatening [83]. There is a clear female predom-
inance in GPP, with most studies reporting a 
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male:female ratio in the range of 0.70–0.77 [83–
86]. A more recent study even showed a female to 
male ratio of 2:1 [87]. In children, however, it 
seems that there is no difference between males 
and females [88]. Only one small study reported 
a slight male predominance (61% males out of 34 
patients) [89].

7.5	 �Psoriatic Arthritis

One of the more common comorbidities in pso-
riasis is psoriatic arthritis (PsA), affecting 
approximately 30% of the patients with psoriasis 
[90]. Classically, five types of PsA have been 
described: distal interphalangeal (DIP) arthritis, 
asymmetric oligoarthritis, polyarthritis, arthritis 
mutilans, and spondylitis [91]. Generally, PsA is 
thought to have an equal distribution between 
men and women [40, 92], a fact that has been 
documented in a large number of studies world-
wide [93–96]. Nevertheless, there are several 
studies that showed male predominance [97–
103]. Only a small number of studies reported 
women predominance of PsA [104, 105].

A recent large study compared the clinical and 
radiographic characteristics between males and 
females with PsA. This was a cross-sectional study 
evaluating 345 men and 245 women [106]. In this 
study, a positive family history, either for PsA or 
psoriasis, was reported more often in women than 
in men [106]. The same study also found that men 
tended to have a more severe axial disease than 
women. This finding was in agreement with previ-
ous, smaller studies [107, 108]. The more severe 
axial disease is accompanied by more severe radio-
graphic damage to the peripheral joints and higher 
proportion of erosive disease in men than in women 
[106]. The pattern of arthritis at diagnosis was also 
different between men and women, as men had oli-
goarthritis as the main common pattern, while 
women presented more commonly with polyartic-
ular involvement, a finding that was confirmed by a 
recent Spanish study [109].

Although the radiographic damage is more 
severe in men, women with PsA tend to have a 
worse quality of life, a higher degree of disability 
in daily function and more severe fatigue [106, 

109–111]. The higher fatigue scores do not cor-
relate with disease activity, but are rather related 
to physical limitations, mental dysfunction and 
fibromyalgia [111].

The underlying factors responsible for the 
gender differences in PsA are not entirely known. 
Possible factors include sex hormones, occupa-
tional activity and different treatment regimens 
between men and women [106]. Genetic factors 
are also thought to play a role, as a close correla-
tion was found between male sex, HLA-B27 
positivity and the risk for psoriatic spondyloar-
thropathy [112–114]. Nevertheless, the large 
study by Eder et  al. did not find a difference 
between genders in HLA-B27 positivity, but 
rather a higher frequency of HLA-Cw6 in women 
compared to men. This finding was suggested to 
underlie the earlier onset of PsA that was also 
observed in women in this study [106].

Treatment of PsA is also affected by sex, and 
may be influenced by the different clinical mani-
festations between the genders. For example, dis-
ease modifying antirheumatic drugs (DMARDs), 
which are used more frequently for the polyar-
ticular pattern of disease, were used more fre-
quently in women [106]. Nevertheless, anti-tumor 
necrosis factor (TNF) agents were used compara-
bly by men and women, although men had a 
higher proportion of an axial disease [106]. 
Retention rate is an indirect way to measure treat-
ment efficacy. The retention rate of different 
treatment modalities between men and women 
with PsA was recently evaluated in a systematic 
literature review [115]. No difference was found 
in methotrexate retention rates between the sexes 
[116], but women demonstrated lower retention 
rates with anti-TNFs [117–120].

7.6	 �Comorbidities

Psoriasis does not involve only the skin and 
joints. Associated comorbidities include cardio-
vascular disease, diabetes, dyslipidemia, obesity, 
metabolic syndrome, nonalcoholic fatty liver, 
other immune mediated diseases such as Crohn’s 
disease, and psychiatric disorders, mostly depres-
sion and anxiety [121]. According to the recently 
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proposed concept of the psoriatic march, sys-
temic inflammation results in insulin resistance 
and endothelial dysfunction, finally increasing 
the cardiovascular risk in psoriasis [122, 123].

There is paucity of information regarding 
gender-specific differences in comorbidities asso-
ciated with psoriasis. In a few studies, different 
prevalence rates of comorbid conditions were dem-
onstrated among men and women. Increased rates 
of osteoporosis [124], masked hypertension [125], 
hepatitis C infection [126, 127] and migratory glos-
sitis [128] were reported in men and increased rates 
of metabolic syndrome [129–133], diabetes [134–
136], obesity [134, 137–139] and psychological 
comorbidities [140–146] were reported in women. 
In addition, an increased risk of malignancies was 
demonstrated mostly in male patients [147–152]. 
Here we will provide more details regarding the 
differences between male and female psoriasis 
patients in the associated comorbidities.

7.6.1	 �Masked Hypertension

A study from Turkey investigated the prevalence 
of masked hypertension (normal office blood 
pressure with elevated ambulatory blood pres-
sure) among psoriasis patients versus controls. 
The authors indicated that male sex was identi-
fied as an independent predictor for masked 
hypertension, together with waist circumference 
and diffuse psoriatic involvement [125].

7.6.2	 �Obesity

In a study of inpatients in Sweden, the association 
with obesity was considerably stronger in psoriatic 
women than men. Actually, no significant associa-
tion was found in men alone [134]. A significant 
difference in body mass index (BMI) between 
patients with psoriasis and the same-gender full 
sibling control was seen for women, but not for 
men, in a study that was conducted in Texas [137]. 
A small study from Brazil indicated that women 
with psoriasis were more likely to have central 
obesity and dyslipidemia than men with psoriasis 
[138]. A hospital-based retrospective case-control 

study from Japan reported an association between 
BMI and psoriasis that varied between men and 
women. The age brackets with significantly larger 
BMI were 40s to 70s for men and 20s, 30s and 70s 
for women. The BMI ratio was higher in women 
than in men, with the largest BMI ratio observed in 
women in their 30s. The authors of this study con-
cluded that younger women were less likely to 
acquire psoriasis unless they had a high BMI, 
while men were more likely to develop psoriasis in 
middle or older age with a milder degree of obe-
sity [139]. The relationship between obesity and 
psoriasis has been suggested to result from chronic 
inflammation, as adipose tissue is a source for pro-
inflammatory mediators [153]. The gender differ-
ences may be partially explained by gender-related 
differences in body composition, body fat distribu-
tion and complex interactions with sex hormones.

7.6.3	 �Diabetes

Psoriasis was associated with diabetes only in 
female patients in a study from Sweden [134]. A 
cross-sectional study from India reported that 
within psoriatic patients, the prevalence of diabe-
tes in women was significantly higher than in 
men, and concluded that psoriasis is a risk factor 
for diabetes, especially in women [135]. Another 
population-based, cross-sectional study from 
Israel assessed the association between PsA and 
diabetes. According to this study, female patients 
with PsA were more likely to be diagnosed with 
diabetes than age- and sex-matched patients 
without psoriasis. The association remained sta-
tistically significant after controlling for potential 
confounders, including obesity. An association 
between PsA and diabetes was not found among 
males [154]. However, other authors reported an 
association between psoriasis and diabetes, inde-
pendent of age and gender [136].

7.6.4	 �Metabolic Syndrome

The metabolic syndrome is a cluster of common 
pathologies, including central obesity, dyslipid-
emia, hypertension and glucose intolerance, and 
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is considered a strong predictor of cardiovascular 
disease. Its association with psoriasis has been 
reported by many studies [155–157], but incon-
clusive data exist regarding the influence of 
gender.

A population-based study from Norway 
showed that the association between psoriasis 
and the metabolic syndrome was influenced by 
age and sex. The strongest association was found 
in young women with almost fourfold increased 
odds [129]. Other studies from the United States 
and the United Kingdom also suggested a stron-
ger association between psoriasis and the meta-
bolic syndrome among women [130, 131]. A 
case-control Tunisian study reported a signifi-
cantly higher prevalence of the metabolic syn-
drome only in psoriatic women, which was 
mainly attributed to decreased HDL-cholesterol 
and central obesity [132]. Additional studies 
from India and Turkey also supported higher 
prevalence of the metabolic syndrome in female 
psoriatic patients [133, 158]. However, other 
studies demonstrated that an association between 
metabolic syndrome and psoriasis exists without 
gender differences [155, 159–161].

7.6.5	 �Psychological Comorbidities

Many studies have indicated that women with 
psoriasis might incur a higher risk for psycho-
logical comorbidities than men. In an Italian 
cross-sectional study, the psychological status of 
women was found to be worse than that of men, 
independent from the extension of psoriasis. The 
authors concluded that female gender was the 
most important predictive factor for psychologi-
cal distress in patients with psoriasis [140]. An 
Italian cross-sectional study reported that shame, 
worry and annoyance were more frequent in 
women than in men with psoriasis [141]. In a 
multi-center study from Spain, assessing the 
impact of psoriasis severity on mood and anxiety 
disorders, a sex-specific effect was noted; 
women were more likely to have anxiety and 
depression problems than men [142]. In a pro-
spective study investigating the temperament 
profile of psoriasis patients in Tunisia, no signifi-

cant differences were found between psoriasis 
patients and healthy controls. However, signifi-
cant gender differences were noted, with women 
scoring higher in depressive and anxious tem-
peraments [143]. In a study examining the prev-
alence of depression and anxiety in patients with 
PsA and psoriasis without PsA, female sex was 
associated with a higher likelihood of anxiety, 
but not depression [144].

In a case-control study from Poland, female 
gender was found to be an important risk factor 
for depressive symptoms. For women, the risk for 
depression was more than double than that for 
men. The extent of psoriasis was unrelated to the 
risk of depression in women, and was a statisti-
cally significant determinant, although weak, of 
depressive symptoms in men [145]. Female sex 
was found to be an independent risk factor for 
depression and insomnia in a nationwide cohort 
study from Taiwan [146].

7.6.6	 �Malignancies

Several studies have shown that patients with 
psoriasis have an increased risk of malignancy. 
Incident rates of various malignancies differed 
according to gender in different studies. A Danish 
follow-up study confirmed an increased risk of 
cancer in psoriasis patients, mainly due to skin 
and lung cancer in both sexes and cancer of the 
pharynx and larynx in men. Women exhibited the 
highest risk for basal cell carcinoma in the age 
range of 20–40 years, while men in the age range 
of 30–60  years had a particularly high risk for 
squamous cell carcinoma (SCC) [147].

In a Swedish cohort of patients treated with pso-
ralen and ultraviolet A radiation (PUVA), compris-
ing mostly psoriasis patients, an increased 
incidence of cutaneous SCC was found in both 
sexes with a relative risk of 5.6 in men and 3.6 in 
women. A significant increase was also noted in 
the incidence of respiratory cancer in both sexes 
and of kidney cancer in women [148]. In a cohort 
study from the United States, measuring the inci-
dence of cancer in psoriatic patients, lymphoma 
and skin cancer risk was greater in men than in 
women [149]. Another population-based study 

7  Gender Differences in Psoriasis



70

using a large United Kingdom database found an 
increased overall risk of incident cancer (mainly 
lymphohematopoietic and pancreatic cancers) in 
psoriasis patients that was most prominent in males 
[150]. Two studies from Taiwan investigated the 
risk for cancer development in association with 
psoriasis. A retrospective population-based study 
reported a higher cancer risk in male patients. In 
this study, cutaneous malignant melanoma, lym-
phoma, leukemia, and cancers of the urinary blad-
der, lung, liver and gallbladder were significantly 
associated with male psoriatic patients, while 
colorectal cancer was associated with female 
patients [151]. The second study from Taiwan 
showed that the most common cancer was non-
melanoma skin cancer, which was more frequent in 
female patients [152].

7.6.7	 �Other Comorbidities

An association between psoriasis and osteoporo-
sis was observed among males, but not females, 
in an Israeli population-based case-control study 
[124]. However, a population-based analysis 
from Taiwan found a significant association 
between osteoporosis and a previous diagnosis of 
psoriasis in both sexes [162].

An association between psoriasis and hepati-
tis C infection was reported recently in Japan, 
with a male predominance [126, 127]. Migratory 
glossitis among psoriasis patients was reported 
to be more prevalent in males compared to 
females [128].

7.7	 �Quality of Life

Psoriasis has a significant negative impact on 
patients’ quality of life (QoL), comparable to 
other major illnesses, including diabetes, heart 
disease and cancer [5, 163, 164]. Means of mea-
sure such as the Dermatology Life Quality Index 
(DLQI) and non-specific QoL scales are widely 
used to assess the severity of this aspect of the 
disease. The role of gender is inconclusive and 
controversial data have been published over the 
years. Most studies found a relation between 

female gender and a poorer QoL or health-related 
quality of life (HRQoL) [165–174], while others 
found no gender differences [175–177] or even 
greater impact in male patients [178, 179]. We 
will present a short review of the main studies on 
the subject in a chronological order.

In an early report, male gender was associated 
with lower psychosocial morbidity. The authors 
discuss that society tends to place a lesser impor-
tance on the appearance of men than women less-
ening the psychosocial morbidity resulting from 
the effect of psoriasis upon appearance and 
socialization [165]. In 1995, Gupta et al. reported 
a greater work-related stress among male patients 
with psoriasis, but no gender differences in 
regards to stigmatization. The authors proposed 
that social norms have changed over the years, 
with impact of appearance becoming equally 
important for both sexes [178].

In a large follow up cohort of psoriasis patients 
previously treated with PUVA in 16 centers in the 
United States, women were more likely than men 
to report impairment in QoL dimensions [166]. 
In a study investigating psoriasis-related QoL in 
a large cohort of Nordic psoriasis patients, gen-
der was not found to be a predictor of QoL. 
However, women generally reported greater dis-
ease severity and affected area than men, while 
men had greater Psoriasis Assessment Severity 
Index (PASI) scores than women. In addition, 
women experienced more disease-related stress-
ful events than men. Another interesting finding 
was a significant interaction between sex and 
marital status. Although both men and women 
living alone scored higher in scales measuring 
the impact of psoriasis on aspects of daily living 
and subjective stress related to psoriasis than 
married men and women, the differences were 
greater for men than for women [175]. Another 
study from the United States describing the deter-
minants of QoL in patients with psoriasis reported 
that the extent of skin involvement had the stron-
gest association with decrement in QoL, but 
younger patients and female patients had also 
statistically significant reductions. Female 
patients had greater impairment in QoL than 
male patients, despite having a similar self-
reported extent of psoriasis [167].
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In 2004, a systematic literature review on QoL 
in patients with psoriasis was published by De 
Korte. A total of 17 studies were included with 
eight of them presenting data on the relationship 
between age, sex, and QoL and/or disability. 
Associations between sex and QoL and/or dis-
ability were very weak, inconsistent, or absent. 
Few correlation coefficients were presented, all 
being very low (0.00–0.15). The authors con-
cluded that sex and QoL were unrelated [176].

A German study focusing on the stigmatization 
experience in psoriasis patients reported a signifi-
cantly more intensive feeling of discrimination in 
women than in men, but only in men the somatic 
course of the psoriasis had a significant influence 
on their stigmatization experience [180].

A hospital-based study from Italy investigated 
the impairment in QoL in psoriasis patients accord-
ing to age, gender, psychosocial distress, disease 
severity and duration. Women had consistently 
worse QoL than men, especially older women 
with anxiety or depression. The authors discussed 
the difference to be due to gender differences in 
body image and investment in appearance [168]. 
A study from Japan also reported a worse QoL in 
female patients and concluded that QoL assess-
ment may play a greater role in females than in 
males, when assessing the severity of psoriasis 
[181]. A study from Germany explored the rela-
tionship between gender (among other factors) 
and QoL in psoriasis patients. They reported no 
differences in the perceptions of symptom severity 
between men and women, but women reported a 
higher discomfort level, a higher reduction in self-
esteem, and felt less able to maintain composure in 
social situations. The different experience of stig-
matization between genders did not seem to alter 
the ultimate difference for QoL. The authors con-
cluded that women bear a higher psychosocial bur-
den, including lower mental health, because of 
psoriasis [182].

In contrary, a Polish study demonstrated no 
gender difference in terms of HRQoL and opti-
mism among psoriatic patients. Both men and 
women declared comparable levels of the psy-
chological variables [177].

A cross-sectional observational study from 
Spain aiming to establish a correlation between 

HRQoL and associated comorbidities in psoriasis 
found that women were more affected in the 
mental health component than men [183]. In a 
study from the United States assessing the rela-
tionship between psoriasis severity and QoL 
using the Short Form-12 (SF-12) (a shorter ver-
sion of the SF-36, a generic QoL instrument), 
men scored higher on both mental and physical 
components than women [169]. In a large sample 
study from Sweden women reported a signifi-
cantly lower HRQoL than men, but men had 
more severe psoriasis (higher PASI) [184].

A multi-center study from Italy evaluated the 
impact of psoriasis on work-related problems via 
questionnaires. The authors reported that work 
limitations were strongly associated with female 
sex [185]. This was in contrast to the study by 
Gupta, previously mentioned. A potential expla-
nation presented by the author was the fact that 
women have adopted a more important role with 
regard to socioeconomic status in Italy in recent 
years and the high importance given by the soci-
ety to physical appearance of women.

A cross-sectional observational study from 
the Netherlands investigated the impact of finger-
nail psoriasis on patients’ QoL using validated 
questionnaires. Fingernail disease is highly visi-
ble, presumably leading to a greater impact on 
QoL.  Results revealed a greater impairment in 
QoL among women [170]. Similar results were 
obtained in other studies; a study from France 
using a new questionnaire specifically for nail 
psoriasis [171] and an epidemiologic study on 
nail psoriasis in Germany [172].

Female gender was found to be associated 
with a greater impairment of QoL in psoriasis 
patients in an observational study from Spain 
[173]. A study from Hungary reported that female 
gender was associated with a lower HRQoL but 
higher expectations regarding improvement and 
life expectancy [174]. A Greek study on QoL and 
psychosocial aspects in psoriasis patients showed 
no statistically significant differences in DLQI 
across gender, but female patients presented with 
lower self-esteem than male patients [186].

A recent review summarizing data from the 
European literature over the past 5 years regard-
ing HRQoL in psoriasis patients mentioned eight 
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publications in which the relationship between 
gender and HRQoL was studied. In six of them, 
women presented with poorer HRQoL compared 
with men and two did not find any correlation 
between gender and HRQoL [187].

A recent Polish study reported a significant 
difference in general QoL between psoriatic men 
and women. When testing for different dimen-
sions of QoL (psychological, physical, environ-
mental and social), a significant difference 
emerged only for the social life dimension, with a 
worse QoL declared by men [179].

Additional possible gender differences in pso-
riasis related to QoL include coping mechanisms 
and social support more utilized by women [188] 
and a greater sexual distress and sexual dysfunc-
tion experienced by women [189, 190].

7.8	 �Treatment

There are many options for the treatment of pso-
riasis, starting from topical medications, through 
phototherapy and traditional systemic medica-
tions, to the newer biologic drugs. These treat-
ments allow symptom relief and control of 
clinical manifestations, but not cure. The choice 
of treatment depends on many variables, includ-
ing disease severity, patients’ characteristics, pre-
vious therapy and impact of the disease on 
patients’ quality of life. Gender also plays a role 
in choosing the adequate treatment option, in part 
due to the teratogenic risk of some of the medica-
tions (e.g. methotrexate, retinoids).

In studies performed before the introduction 
of the biologic agents, some significant sex-
specific differences were noted in the treatment 
of psoriasis. In a study from the United States, 
male patients were more likely to receive sys-
temic treatments for severe psoriasis [191]. A 
questionnaire-based study assessing the treat-
ment of psoriasis in 5739 Nordic patients, 
reported a higher rate of use of topical treatments 
among women and a higher rate of use of sys-
temic treatments among men [192]. Other studies 
also demonstrated a higher proportion of psori-
atic men receiving systemic treatments [193–
196]. Possible explanations for the differences 

include different disease severity, different treat-
ment preferences, physician bias and the terato-
genic potential of some of the systemic 
medications. A retrospective analysis from 
Sweden has shown substantial differences in the 
treatment costs for women and men with psoria-
sis, with men requesting more assistance in 
applying ointments and receiving a greater num-
ber of ultraviolet treatments. Women were more 
likely than men to administer self-care at home 
[194]. The authors assumed that gender differ-
ences in treatment compliance with self-care may 
be a contributing factor.

There are limited data regarding gender dif-
ferences in treatment efficacy. A study from 
India comparing the outcomes of conventional 
drug therapy of plaque psoriasis found female 
sex to be negatively associated with response to 
treatment [197]. Phototherapy using narrow-
band ultraviolet B (UVB) irradiation was shown 
to be more efficacious in female patients in 
another study [198]. A cross-sectional survey 
from the United States found that female 
patients were more likely to seek care or see a 
physician for their psoriasis compared with 
male patients [199].

Gender differences in the treatment of 
immune-mediated chronic inflammatory diseases 
were analyzed in an observational study from the 
Netherlands [200]. Patients’ characteristics were 
analyzed at the start of systemic (biologic or non-
biologic) treatment. Women with rheumatoid 
arthritis or psoriasis scored significantly higher 
than men on subjective, but not objective, disease 
activity measures. A similar trend was seen for 
patients with inflammatory bowel disease. This 
indicates that all three diseases have a greater 
effect on women than on men at the same level of 
treatment. These findings might suggest that in 
all three diseases, subjective measures are dis-
counted to some extent in the therapeutic 
decision-making process, which could indicate 
under-treatment in female patients.

The biologic therapies have revolutionized the 
treatment of moderate to severe psoriasis. Many 
studies assessed the relationship between gender 
and response to biologic treatments. No associa-
tion was found between gender and treatment 
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outcomes in most studies [201–203], although 
some controversies exist. Male sex was associ-
ated with a diminished response to treatment 
with ustekinumab in a Spanish cohort study [204] 
but with a greater likelihood of response to anti-
tumor necrosis factor α (TNFα) agents in a study 
from Italy [205]. Treatment with anti-TNFα 
agents for psoriasis was associated with a reduced 
risk of myocardial infarction, and gender did not 
significantly impact this effect [206]. A few stud-
ies showed that men were much more likely to 
receive biologic treatments than women [200, 
202, 207, 208]. A population-based cohort study 
using data from a nationwide registry of psoriasis 
patients in Sweden concluded that the male dom-
inance probably reflected the differing disease 
activity between the sexes, with men suffering 
from more severe disease [208].

Adherence to treatment and patients’ satisfac-
tion are important factors in psoriasis care due to 
its chronicity requiring a long-term approach. In a 
prospective study from England, adherence to 
topical and oral therapies for psoriasis was higher 
in women [209]. A gender perspective on patients’ 
views on care and treatment for psoriasis was 
explored through questionnaires and interviews in 
the setting of an outpatient dermatology ward in 
Sweden [195]. The main results included a differ-
ent gender-related approach to patient information 
and education, a different attitude towards greas-
ing and less phototherapy treatments prescribed 
for women. Another report of a gender perspective 
on psoriasis care consumption and expectations 
reported differences in utilization of psoriasis care 
due to diversities in income and gender roles 
[210]. Men visited a dermatologist more often, 
while women visited a general practitioner and 
treated themselves topically more frequently. 
Adherence to treatment with the biologic agents 
(also referred to as ‘drug survival’) is becoming a 
popular outcome measure as an indicator for treat-
ment success in psoriasis. It reflects a long-term 
therapeutic performance in a real-life setting. 
Biologic therapies seem to lose their efficacy over 
time, and many studies were performed to assess 
the predictors of drug survival. A consistent find-
ing in many studies is that male patients treated 
with different biologic therapies (anti-TNF agents 

and ustekinumab) show a longer drug survival 
compared to women [207, 211–215]. Female sex 
was found to be a consistent predictor for discon-
tinuation of biologic therapies due to side effects 
in two studies from the Netherlands [213, 216]. A 
shorter drug survival in women treated with differ-
ent biologic agents was also reported for psoriatic 
arthritis and rheumatoid arthritis [118, 119, 217–
220]. The reasons for this trend are still unknown. 
A possible explanation is difference in compliance 
between males and females, but genetic or hor-
monal factors may also play a role. The observa-
tion across different indications and different 
biologic agents is in favor of a biological rather 
that psychological explanation.

Possible gender-related treatment safety pro-
file concerns include a higher risk for hepatic 
damage from methotrexate or infliximab in 
female patients [221, 222], and a higher risk for 
weight gain with anti-TNFα treatment in male 
patients [223]. Also, the induction or exacerba-
tion of psoriasis by anti-TNFα agents was 
described more frequently in females in some 
reports [224–227].

�Conclusion

Despite the growing interest in gender medi-
cine and the high prevalence of psoriasis, the 
information regarding the effect of gender on 
psoriasis is sparse and inconclusive. When 
reviewing the literature, some interesting gen-
der-specific differences are highlighted as 
mentioned in this chapter. These differences 
may be influenced by an interplay between 
genetic predisposition, hormonal factors, 
environmental triggers and socio-cultural 
background. More research is warranted in 
order to explore the gender-specific character-
istics in psoriasis and gather practical implica-
tions regarding prognosis and management.

References

	 1.	Stern RS, Nijsten T, Feldman SR, Margolis DJ, 
Rolstad T. Psoriasis is common, carries a substantial 
burden even when not extensive, and is associated 
with widespread treatment dissatisfaction. J Investig 
Dermatol Symp Proc. 2004;9(2):136–9.

7  Gender Differences in Psoriasis



74

	 2.	Gelfand JM, Weinstein R, Porter SB, Neimann AL, 
Berlin JA, Margolis DJ. Prevalence and treatment of 
psoriasis in the United Kingdom: a population-based 
study. Arch Dermatol. 2005;141(12):1537–41.

	 3.	Kurd SK, Gelfand JM. The prevalence of previously 
diagnosed and undiagnosed psoriasis in US adults: 
results from NHANES 2003-2004. J Am Acad 
Dermatol. 2009;60(2):218–24.

	 4.	Krueger J, Bowcock A. Psoriasis pathophysiology: 
current concepts of pathogenesis. Ann Rheum Dis. 
2005;64(Suppl 2):ii30–6.

	 5.	Langley RG, Krueger GG, Griffiths CE.  Psoriasis: 
epidemiology, clinical features, and quality of life. 
Ann Rheum Dis. 2005;64(Suppl 2):ii18–23; discus-
sion ii4-5.

	 6.	Sander HM, Morris LF, Phillips CM, Harrison PE, 
Menter A. The annual cost of psoriasis. J Am Acad 
Dermatol. 1993;28(3):422–5.

	 7.	 Javitz HS, Ward MM, Farber E, Nail L, Vallow 
SG. The direct cost of care for psoriasis and psoriatic 
arthritis in the United States. J Am Acad Dermatol. 
2002;46(6):850–60.

	 8.	Colombo D, Cassano N, Bellia G, Vena GA. Gender 
medicine and psoriasis. World J Dermatol. 
2014;3(3):36–44.

	 9.	Christophers E. Psoriasis: epidemiology and clinical 
spectrum. Clin Exp Dermatol. 2001;26(4):314–20.

	 10.	Gudjonsson JE, Elder JT.  Psoriasis: epidemiology. 
Clin Dermatol. 2007;25(6):535–46.

	 11.	Farber EM, Nall L.  Epidemiology in psoriasis 
research. Hawaii Med J. 1982;41(11):430–42.

	 12.	Tollefson MM, Crowson CS, McEvoy MT, 
Kremers HM.  Incidence of psoriasis in children: 
a population-based study. J Am Acad Dermatol. 
2010;62(6):979–87.

	 13.	Bell LM, Sedlack R, Beard CM, Perry HO, 
Michet CJ, Kurland LT.  Incidence of psoriasis 
in Rochester, Minn, 1980-1983. Arch Dermatol. 
1991;127(8):1184–7.

	 14.	 Icen M, Crowson CS, McEvoy MT, Dann FJ, Gabriel 
SE, Kremers HM. Trends in incidence of adult-onset 
psoriasis over three decades: a population-based 
study. J Am Acad Dermatol. 2009;60(3):394–401.

	 15.	Yip SY. The prevalence of psoriasis in the mongol-
oid race. J Am Acad Dermatol. 1984;10(6):965–8.

	 16.	Takahashi H, Nakamura K, Kaneko F, Nakagawa H, 
Iizuka H.  Analysis of psoriasis patients registered 
with the Japanese Society for Psoriasis Research 
from 2002-2008. J Dermatol. 2011;38(12):1125–9.

	 17.	Zhang X, Wang H, Te-Shao H, Yang S, Chen 
S. The genetic epidemiology of psoriasis vulgaris in 
Chinese Han. Int J Dermatol. 2002;41(10):663–9.

	 18.	Bedi TR.  Psoriasis in North India. Geographical 
variations. Dermatologica. 1977;155(5):310–4.

	 19.	Tsai TF, Wang TS, Hung ST, Tsai PI, Schenkel B, 
Zhang M, et al. Epidemiology and comorbidities of 
psoriasis patients in a national database in Taiwan. J 
Dermatol Sci. 2011;63(1):40–6.

	 20.	Na SJ, Jo SJ, Youn JI.  Clinical study on psoriasis 
patients for past 30 years (1982-2012) in Seoul 

National University Hospital Psoriasis Clinic. J 
Dermatol. 2013;40(9):731–5.

	 21.	Kassi K, Djeha D, Gbery IP, Kouame K, Sangare 
A. Psoriasis in elderly patients in the Cote d’Ivoire: 
socio-demographic, clinical, and therapeutic aspects, 
and follow-up. Int J Dermatol. 2016;55(2):e83–6.

	 22.	Könönen M, Torppa J, Lassus A. An epidemiologi-
cal survey of psoriasis in the greater Helsinki area. 
Acta Derm Venereol Suppl. 1985;124:1–10.

	 23.	Kundakci N, Tursen U, Babiker MO, Gurgey E. The 
evaluation of the sociodemographic and clinical fea-
tures of Turkish psoriasis patients. Int J Dermatol. 
2002;41(4):220–4.

	 24.	Kaur I, Handa S, Kumar B.  Natural history of 
psoriasis: a study from the Indian subcontinent. J 
Dermatol. 1997;24(4):230–4.

	 25.	Olsen AO, Grjibovski A, Magnus P, Tambs K, Harris 
JR. Psoriasis in Norway as observed in a population-
based Norwegian twin panel. Br J Dermatol. 
2005;153(2):346–51.

	 26.	Mallon E, Bunce M, Wojnarowska F, Welsh 
K. HLA-CW*0602 is a susceptibility factor in type I 
psoriasis, and evidence Ala-73 is increased in male type 
I psoriatics. J Invest Dermatol. 1997;109(2):183–6.

	 27.	Kim TG, Lee HJ, Youn JI, Kim TY, Han H. The asso-
ciation of psoriasis with human leukocyte antigens in 
Korean population and the influence of age of onset 
and sex. J Invest Dermatol. 2000;114(2):309–13.

	 28.	Hoede K.  The problem of heredity of soriasis. 
Hautartz. 1957;8(10):433–8.

	 29.	Lomholt G, Anna L.  Psoriasis. Prevalence, spon-
taneous course, and genetics. A census study 
on the prevalence of skin diseases on the Faroe 
Islands (Translated by Anna la Cour) [A Thesis]. 
Copenhagen: G.E.C. Gad; 1963.

	 30.	Hansen HE. Psoriasis in monozygotic twins: varia-
tions in expression in individuals with identical 
genetic constitution. Acta Derm Venereol. 
1982;62:229–36.

	 31.	Duffy D, Spelman L, Martin N. Psoriasis in Australian 
twins. J Am Acad Dermatol. 1993;29(3):428–34.

	 32.	Farber E, Nall M. The natural history of psoriasis in 
5,600 patients. Dermatology. 1974;148(1):1–18.

	 33.	Sagoo GS, Cork MJ, Patel R, Tazi-Ahnini R. Genome-
wide studies of psoriasis susceptibility loci:  
a review. J Dermatol Sci. 2004;35(3):171–9.

	 34.	Tiilikainen A, Lassus A, Karvonen J, Vartiainen P, 
Julin M.  Psoriasis and HLA-Cw6. Br J Dermatol. 
1980;102(2):179–84.

	 35.	Henseler T, Christophers E.  Psoriasis of early and 
late onset: characterization of two types of psoriasis 
vulgaris. J Am Acad Dermatol. 1985;13(3):450–6.

	 36.	Guðjónsson JE, Karason A, Antonsdottir AA, 
Rúnarsdottir EH, Gulcher JR, Stefansson K, et  al. 
HLA-Cw6-positive and HLA-Cw6-negative patients 
with psoriasis vulgaris have distinct clinical features. 
J Invest Dermatol. 2002;118(2):362–5.

	 37.	Nguyen CM, Liao W. Genomic imprinting in psoria-
sis and atopic dermatitis: a review. J Dermatol Sci. 
2015;80(2):89–93.

S. S. Levi and Y. Ramot



75

	 38.	Gelfand JM, Gladman DD, Mease PJ, Smith N, 
Margolis DJ, Nijsten T, et al. Epidemiology of psori-
atic arthritis in the population of the United States. J 
Am Acad Dermatol. 2005;53(4):573.

	 39.	Buntin DM, Skinner RB Jr, Rosenberg EW. Onset 
of psoriasis at age 108. J Am Acad Dermatol. 
1983;9(2):276–7.

	 40.	Shbeeb M, Uramoto KM, Gibson LE, O’Fallon WM,  
Gabriel SE. The epidemiology of psoriatic arthritis  
in Olmsted County, Minnesota, USA, 1982-1991. J 
Rheumatol. 2000;27(5):1247–50.

	 41.	Cassano N, Vestita M, Apruzzi D, Vena GA. Alcohol, 
psoriasis, liver disease, and anti-psoriasis drugs. Int J 
Dermatol. 2011;50(11):1323–31.

	 42.	Naldi L, Peli L, Parazzini F.  Association of early-
stage psoriasis with smoking and male alcohol con-
sumption: evidence from an Italian case-control 
study. Arch Dermatol. 1999;135(12):1479–84.

	 43.	Gerdes S, Zahl V, Weichenthal M, Mrowietz 
U. Smoking and alcohol intake in severely affected 
patients with psoriasis in Germany. Dermatology. 
2009;220(1):38–43.

	 44.	Zou L, Lonne-Rahm S-B, Helander A, Stokkeland 
K, Franck J, Nordlind K. Alcohol intake measured by 
phosphatidylethanol in blood and the lifetime drink-
ing history interview are correlated with the extent of 
psoriasis. Dermatology. 2015;230(4):375–80.

	 45.	Gupta MA, Schork NJ, Gupta AK, Ellis CN. Alcohol 
intake and treatment responsiveness of psoriasis: a pro-
spective study. J Am Acad Dermatol. 1993;28(5):730–2.

	 46.	Higgins E. Alcohol, smoking and psoriasis. Clin Exp 
Dermatol. 2000;25(2):107–10.

	 47.	Richer V, Roubille C, Fleming P, Starnino T, 
McCourt C, McFarlane A, et  al. Psoriasis and 
smoking a systematic literature review and meta-
analysis with qualitative analysis of effect of smok-
ing on psoriasis severity. J Cutan Med Surg. 2016.  
https://doi.org/10.1177/1203475415616073.

	 48.	Li W, Han J, Choi HK, Qureshi AA. Smoking and 
risk of incident psoriasis among women and men 
in the United States: a combined analysis. Am J 
Epidemiol. 2012;175(5):402–13.

	 49.	Fortes C, Mastroeni S, Leffondré K, Sampogna F, 
Melchi F, Mazzotti E, et  al. Relationship between 
smoking and the clinical severity of psoriasis. Arch 
Dermatol. 2005;141(12):1580–4.

	 50.	Poikolainen K, Reunala T, Karvonen J, Lauharanta 
J, Kärkkäinen P.  Alcohol intake: a risk factor for 
psoriasis in young and middle aged men? Br Med J. 
1990;300(6727):780–3.

	 51.	Poikolainen K, Reunala T, Karvonen J.  Smoking, 
alcohol and life events related to psoriasis among 
women. Br J Dermatol. 1994;130(4):473–7.

	 52.	Naldi L, Chatenoud L, Linder D, Fortina AB, 
Peserico A, Virgili AR, et  al. Cigarette smoking, 
body mass index, and stressful life events as risk fac-
tors for psoriasis: results from an Italian case–con-
trol study. J Invest Dermatol. 2005;125(1):61–7.

	 53.	Nakanishi N, Takatorige T, Suzuki K.  Cigarette 
smoking and the risk of the metabolic syndrome 

in middle-aged Japanese male office workers. Ind 
Health. 2005;43(2):295–301.

	 54.	Owczarczyk-Saczonek AB, Nowicki R.  The asso-
ciation between smoking and the prevalence of 
metabolic syndrome and its components in patients 
with psoriasis aged 30 to 49 years. Postepy Dermatol 
Alergol. 2015;32:331–6.

	 55.	Naldi L.  Epidemiology of psoriasis. Curr Drug 
Targets Inflamm Allergy. 2004;3(2):121–8.

	 56.	Naldi L, Peli L, Parazzini F, Carrel CF, Psoriasis 
Study Group of the Italian Group for Epidemiological 
Research in Dermatology. Family history of psoria-
sis, stressful life events, and recent infectious disease 
are risk factors for a first episode of acute guttate 
psoriasis: results of a case-control study. J Am Acad 
Dermatol. 2001;44(3):433–8.

	 57.	Seville R.  Psoriasis and stress. Br J Dermatol. 
1977;97(3):297–302.

	 58.	Park BS, Youn JI. Factors influencing psoriasis: an 
analysis based upon the extent of involvement and 
clinical type. J Dermatol. 1998;25(2):97–102.

	 59.	Picardi A, Mazzotti E, Gaetano P, Cattaruzza M, 
Baliva G, Melchi C, et al. Stress, social support, emo-
tional regulation, and exacerbation of diffuse plaque 
psoriasis. Psychosomatics. 2005;46(6):556–64.

	 60.	Gupta M, Gupta A, Grob J, Stern R, Mackie R, 
Weinstock W.  Psychological factors and psoriasis. 
In:  Epidemiology, causes and prevention of skin dis-
eases. Oxford: Blackwell Science; 1997. p. 129–41.

	 61.	Manolache L, Petrescu-Seceleanu D, Benea V. Life 
events involvement in psoriasis onset/recurrence. Int 
J Dermatol. 2010;49(6):636–41.

	 62.	Campolmi E, Zanieri F, Santosuosso U, D’Erme A, 
Betti S, Lotti T, et al. The importance of stressful fam-
ily events in psoriatic patients: a retrospective study. 
J Eur Acad Dermatol Venereol. 2012;26(10):1236–9.

	 63.	Roman II, Constantin AM, Marina ME, Orasan 
RI. The role of hormones in the pathogenesis of pso-
riasis vulgaris. Clujul Med. 2016;89(1):11–8.

	 64.	Murase JE, Chan KK, Garite TJ, Cooper DM, 
Weinstein GD.  Hormonal effect on psoriasis 
in pregnancy and post partum. Arch Dermatol. 
2005;141(5):601–6.

	 65.	Wheeler D, Grandinetti L. Psoriasis: evolving treat-
ment for a complex disease. Cleve Clin J Med. 
2012;79(6):413.

	 66.	Ceovic R, Mance M, Bukvic Mokos Z, Svetec M, 
Kostovic K, Stulhofer Buzina D.  Psoriasis: female 
skin changes in various hormonal stages throughout 
life—puberty, pregnancy, and menopause. Biomed 
Res Int. 2013;2013:571912.

	 67.	Cemil BC, Cengiz FP, Atas H, Ozturk G, Canpolat 
F. Sex hormones in male psoriasis patients and their 
correlation with the psoriasis area and severity index. 
J Dermatol. 2015;42(5):500–3.

	 68.	Bouman A, Heineman MJ, Faas MM. Sex hormones 
and the immune response in humans. Hum Reprod 
Update. 2005;11(4):411–23.

	 69.	Whitacre CC, Reingold SC, O’Looney PA, 
Blankenhorn E, Brinley F, Collier E, et  al. 

7  Gender Differences in Psoriasis

https://doi.org/10.1177/1203475415616073
https://doi.org/10.1177/1203475415616073


76

A gender gap in autoimmunity. Science. 
1999;283(5406):1277–8.

	 70.	Farber EM, Nall ML. The natural history of psoriasis 
in 5,600 patients. Dermatologica. 1974;148(1):1–18.

	 71.	Farley E, Masrour S, McKey J, Menter 
A.  Palmoplantar psoriasis: a phenotypical and 
clinical review with introduction of a new quality-
of-life assessment tool. J Am Acad Dermatol. 
2009;60(6):1024–31.

	 72.	Asumalahti K, Ameen M, Suomela S, Hagforsen 
E, Michaelsson G, Evans J, et  al. Genetic analy-
sis of PSORS1 distinguishes guttate psoriasis 
and palmoplantar pustulosis. J Invest Dermatol. 
2003;120(4):627–32.

	 73.	de Waal AC, van de Kerkhof PC.  Pustulosis pal-
moplantaris is a disease distinct from psoriasis. J 
Dermatol Treat. 2011;22(2):102–5.

	 74.	Eriksson MO, Hagforsen E, Lundin IP, 
Michaelsson G.  Palmoplantar pustulosis: a clini-
cal and immunohistological study. Br J Dermatol. 
1998;138(3):390–8.

	 75.	Hellgren L, Mobacken H.  Pustulosis palmaris et 
plantaris. Prevalence, clinical observations and prog-
nosis. Acta Derm Venereol. 1971;51(4):284–8.

	 76.	Brunasso AM, Puntoni M, Aberer W, Delfino C, 
Fancelli L, Massone C. Clinical and epidemiologi-
cal comparison of patients affected by palmoplantar 
plaque psoriasis and palmoplantar pustulosis: a case 
series study. Br J Dermatol. 2013;168(6):1243–51.

	 77.	Adisen E, Tekin O, Gulekon A, Gurer MA. A ret-
rospective analysis of treatment responses of pal-
moplantar psoriasis in 114 patients. J Eur Acad 
Dermatol Venereol. 2009;23(7):814–9.

	 78.	Enfors W, Molin L. Pustulosis palmaris et plantaris. 
A follow-up study of a ten-year material. Acta Derm 
Venereol. 1971;51(4):289–94.

	 79.	Gimenez-Garcia R, Sanchez-Ramon S, Cuellar-
Olmedo LA.  Palmoplantar pustulosis: a clinico-
epidemiological study. The relationship between 
tobacco use and thyroid function. J Eur Acad 
Dermatol Venereol. 2003;17(3):276–9.

	 80.	Miot HA, Miot LD, Lopes PS, Haddad GR, Marques 
SA.  Association between palmoplantar pustulosis 
and cigarette smoking in Brazil: a case-control study. 
J Eur Acad Dermatol Venereol. 2009;23(10):1173–7.

	 81.	Michaelsson G, Kristjansson G, Pihl Lundin I, 
Hagforsen E.  Palmoplantar pustulosis and gluten 
sensitivity: a study of serum antibodies against 
gliadin and tissue transglutaminase, the duode-
nal mucosa and effects of gluten-free diet. Br J 
Dermatol. 2007;156(4):659–66.

	 82.	Kumar B, Saraswat A, Kaur I. Palmoplantar lesions 
in psoriasis: a study of 3065 patients. Acta Derm 
Venereol. 2002;82(3):192–5.

	 83.	Baker H, Ryan TJ. Generalized pustular psoriasis. A 
clinical and epidemiological study of 104 cases. Br J 
Dermatol. 1968;80(12):771–93.

	 84.	Augey F, Renaudier P, Nicolas JF. Generalized pus-
tular psoriasis (Zumbusch): a French epidemiologi-
cal survey. Eur J Dermatol. 2006;16(6):669–73.

	 85.	Ohkawara A, Yasuda H, Kobayashi H, Inaba Y, 
Ogawa H, Hashimoto I, et al. Generalized pustular 
psoriasis in Japan: two distinct groups formed by 
differences in symptoms and genetic background. 
Acta Derm Venereol. 1996;76(1):68–71.

	 86.	Tay YK, Tham SN. The profile and outcome of pus-
tular psoriasis in Singapore: a report of 28 cases. Int 
J Dermatol. 1997;36(4):266–71.

	 87.	Choon SE, Lai NM, Mohammad NA, Nanu NM, Tey 
KE, Chew SF. Clinical profile, morbidity, and out-
come of adult-onset generalized pustular psoriasis: 
analysis of 102 cases seen in a tertiary hospital in 
Johor, Malaysia. Int J Dermatol. 2014;53(6):676–84.

	 88.	Zelickson BD, Muller SA. Generalized pustular pso-
riasis in childhood. Report of thirteen cases. J Am 
Acad Dermatol. 1991;24(2 Pt 1):186–94.

	 89.	Borges-Costa J, Silva R, Goncalves L, Filipe P, 
Soares de Almeida L, Marques Gomes M. Clinical 
and laboratory features in acute generalized pustular 
psoriasis: a retrospective study of 34 patients. Am J 
Clin Dermatol. 2011;12(4):271–6.

	 90.	Ritchlin CT, Kavanaugh A, Gladman DD, Mease PJ, 
Helliwell P, Boehncke WH, et al. Treatment recom-
mendations for psoriatic arthritis. Ann Rheum Dis. 
2009;68(9):1387–94.

	 91.	Moll JM, Wright V.  Psoriatic arthritis. Semin 
Arthritis Rheum. 1973;3(1):55–78.

	 92.	Gladman DD, Antoni C, Mease P, Clegg DO, 
Nash P.  Psoriatic arthritis: epidemiology, clinical 
features, course, and outcome. Ann Rheum Dis. 
2005;64(Suppl 2):ii14–7.

	 93.	Jamshidi F, Bouzari N, Seirafi H, Farnaghi F, 
Firooz A.  The prevalence of psoriatic arthritis in 
psoriatic patients in Tehran, Iran. Arch Iran Med. 
2008;11(2):162–5.

	 94.	Tam LS, Tomlinson B, Chu TT, Li M, Leung YY, 
Kwok LW, et  al. Cardiovascular risk profile of 
patients with psoriatic arthritis compared to con-
trols  – the role of inflammation. Rheumatology. 
2008;47(5):718–23.

	 95.	Thumboo J, Tham SN, Tay YK, Chee T, Mow B, 
Chia HP, et  al. Patterns of psoriatic arthritis in 
Orientals. J Rheumatol. 1997;24(10):1949–53.

	 96.	Yamamoto T, Yokozeki H, Nishioka K.  Clinical 
analysis of 21 patients with psoriasis arthropathy. J 
Dermatol. 2005;32(2):84–90.

	 97.	Baek HJ, Yoo CD, Shin KC, Lee YJ, Kang SW, 
Lee EB, et al. Spondylitis is the most common pat-
tern of psoriatic arthritis in Korea. Rheumatol Int. 
2000;19(3):89–94.

	 98.	Deesomchok U, Tumrasvin T. Clinical comparison 
of patients with ankylosing spondylitis, Reiter’s 
syndrome and psoriatic arthritis. J Med Assoc Thail. 
1993;76(2):61–70.

	 99.	Elkayam O, Segal R, Caspi D.  Human leukocyte 
antigen distribution in Israeli patients with psoriatic 
arthritis. Rheumatol Int. 2004;24(2):93–7.

	100.	Prasad PV, Bikku B, Kaviarasan PK, Senthilnathan 
A. A clinical study of psoriatic arthropathy. Indian J 
Dermatol Venereol Leprol. 2007;73(3):166–70.

S. S. Levi and Y. Ramot



77

	101.	Rajendran CP, Ledge SG, Rani KP, Madhavan 
R.  Psoriatic arthritis. J Assoc Physicians India. 
2003;51:1065–8.

	102.	Tsai YG, Chang DM, Kuo SY, Wang WM, Chen YC, 
Lai JH.  Relationship between human lymphocyte 
antigen-B27 and clinical features of psoriatic arthri-
tis. J Microbiol Immunol Infect. 2003;36(2):101–4.

	103.	Nossent JC, Gran JT.  Epidemiological and clini-
cal characteristics of psoriatic arthritis in northern 
Norway. Scand J Rheumatol. 2009;38(4):251–5.

	104.	Al-Awadhi AM, Hasan EA, Sharma PN, Haider MZ, 
Al-Saeid K.  Angiotensin-converting enzyme gene 
polymorphism in patients with psoriatic arthritis. 
Rheumatol Int. 2007;27(12):1119–23.

	105.	Alenius GM, Jidell E, Nordmark L, Rantapaa 
Dahlqvist S. Disease manifestations and HLA anti-
gens in psoriatic arthritis in northern Sweden. J Clin 
Rheumatol. 2002;21(5):357–62.

	106.	Eder L, Thavaneswaran A, Chandran V, Gladman 
DD.  Gender difference in disease expression, 
radiographic damage and disability among 
patients with psoriatic arthritis. Ann Rheum Dis. 
2013;72(4):578–82.

	107.	Gladman DD, Brubacher B, Buskila D, Langevitz P, 
Farewell VT. Psoriatic spondyloarthropathy in men 
and women: a clinical, radiographic, and HLA study. 
Clin Invest Med. 1992;15(4):371–5.

	108.	Queiro R, Sarasqueta C, Torre JC, Tinture T, Lopez-
Lagunas I. Comparative analysis of psoriatic spondy-
loarthropathy between men and women. Rheumatol 
Int. 2001;21(2):66–8.

	109.	Queiro R, Tejon P, Coto P, Alonso S, Alperi M, 
Sarasqueta C, et  al. Clinical differences between 
men and women with psoriatic arthritis: relevance 
of the analysis of genes and polymorphisms in the 
major histocompatibility complex region and of 
the age at onset of psoriasis. Clin Dev Immunol. 
2013;2013:482691.

	110.	Husted JA, Tom BD, Farewell VT, Schentag CT, 
Gladman DD.  A longitudinal study of the effect 
of disease activity and clinical damage on physi-
cal function over the course of psoriatic arthritis: 
does the effect change over time? Arthritis Rheum. 
2007;56(3):840–9.

	111.	Husted JA, Tom BD, Schentag CT, Farewell VT, 
Gladman DD. Occurrence and correlates of fatigue in 
psoriatic arthritis. Ann Rheum Dis. 2009;68(10):1553–8.

	112.	Queiro R, Alperi M, Lopez A, Sarasqueta C, Riestra 
JL, Ballina J.  Clinical expression, but not disease 
outcome, may vary according to age at disease 
onset in psoriatic spondylitis. Joint Bone Spine. 
2008;75(5):544–7.

	113.	Queiro R, Sarasqueta C, Belzunegui J, Gonzalez C, 
Figueroa M, Torre-Alonso JC. Psoriatic spondyloar-
thropathy: a comparative study between HLA-B27 
positive and HLA-B27 negative disease. Semin 
Arthritis Rheum. 2002;31(6):413–8.

	114.	Ruiz DG, Azevedo MN, Lupi O.  HLA-B27 fre-
quency in a group of patients with psoriatic arthritis. 
An Bras Dermatol. 2012;87(6):847–50.

	115.	Generali E, Scire CA, Cantarini L, Selmi C.  Sex 
differences in the treatment of psoriatic arthritis: 
a systematic literature review. Isr Med Assoc J. 
2016;18(3-4):203–8.

	116.	Lie E, van der Heijde D, Uhlig T, Heiberg MS, 
Koldingsnes W, Rodevand E, et  al. Effectiveness 
and retention rates of methotrexate in psoriatic 
arthritis in comparison with methotrexate-treated 
patients with rheumatoid arthritis. Ann Rheum Dis. 
2010;69(4):671–6.

	117.	Fabbroni M, Cantarini L, Caso F, Costa L, Pagano VA, 
Frediani B, et al. Drug retention rates and treatment 
discontinuation among anti-TNF-alpha agents in 
psoriatic arthritis and ankylosing spondylitis in clini-
cal practice. Mediat Inflamm. 2014;2014:862969.

	118.	Glintborg B, Ostergaard M, Dreyer L, Krogh NS, 
Tarp U, Hansen MS, et al. Treatment response, drug 
survival, and predictors thereof in 764 patients with 
psoriatic arthritis treated with anti-tumor necro-
sis factor alpha therapy: results from the nation-
wide Danish DANBIO registry. Arthritis Rheum. 
2011;63(2):382–90.

	119.	Glintborg B, Ostergaard M, Krogh NS, Andersen 
MD, Tarp U, Loft AG, et  al. Clinical response, 
drug survival, and predictors thereof among 548 
patients with psoriatic arthritis who switched tumor 
necrosis factor alpha inhibitor therapy: results from 
the Danish Nationwide DANBIO Registry. Arthritis 
Rheum. 2013;65(5):1213–23.

	120.	Heiberg MS, Koldingsnes W, Mikkelsen K, 
Rodevand E, Kaufmann C, Mowinckel P, et  al. 
The comparative one-year performance of anti-
tumor necrosis factor alpha drugs in patients with 
rheumatoid arthritis, psoriatic arthritis, and anky-
losing spondylitis: results from a longitudinal, 
observational, multicenter study. Arthritis Rheum. 
2008;59(2):234–40.

	121.	Kimball AB, Gladman D, Gelfand JM, Gordon 
K, Horn EJ, Korman NJ, et  al. National Psoriasis 
Foundation clinical consensus on psoriasis comor-
bidities and recommendations for screening. J Am 
Acad Dermatol. 2008;58(6):1031–42.

	122.	Boehncke WH, Boehncke S, Tobin AM, Kirby 
B. The ‘psoriatic march’: a concept of how severe 
psoriasis may drive cardiovascular comorbidity. Exp 
Dermatol. 2011;20(4):303–7.

	123.	Davidovici BB, Sattar N, Jörg PC, Puig L, Emery P, 
Barker JN, et al. Psoriasis and systemic inflamma-
tory diseases: potential mechanistic links between 
skin disease and co-morbid conditions. J Investig 
Dermatol. 2010;130(7):1785–96.

	124.	Dreiher J, Weitzman D, Cohen AD.  Psoriasis and 
osteoporosis: a sex-specific association. J Invest 
Dermatol. 2009;129(7):1643–9.

	125.	Bacaksiz A, Erdogan E, Sonmez O, Sevgili E, Tasal 
A, Onsun N, et al. Ambulatory blood pressure moni-
toring can unmask hypertension in patients with pso-
riasis vulgaris. Med Sci Monit. 2013;19:501–9.

	126.	 Imafuku S, Naito R, Nakayama J. Possible associa-
tion of hepatitis C virus infection with late-onset 

7  Gender Differences in Psoriasis



78

psoriasis: a hospital-based observational study. J 
Dermatol. 2013;40(10):813–8.

	127.	 Imafuku S, Nakayama J. Profile of patients with pso-
riasis associated with hepatitis C virus infection. J 
Dermatol. 2013;40(6):428–33.

	128.	Singh S, Nivash S, Mann BK. Matched case-control 
study to examine association of psoriasis and migra-
tory glossitis in India. Indian J Dermatol Venereol 
Leprol. 2013;79(1):59.

	129.	Danielsen K, Wilsgaard T, Olsen AO, Eggen AE, 
Olsen K, Cassano PA, et al. Elevated odds of meta-
bolic syndrome in psoriasis: a population-based 
study of age and sex differences. Br J Dermatol. 
2015;172(2):419–27.

	130.	Love TJ, Qureshi AA, Karlson EW, Gelfand JM, 
Choi HK.  Prevalence of the metabolic syndrome 
in psoriasis: results from the National Health and 
Nutrition Examination Survey, 2003-2006. Arch 
Dermatol. 2011;147(4):419–24.

	131.	Langan SM, Seminara NM, Shin DB, Troxel 
AB, Kimmel SE, Mehta NN, et  al. Prevalence of 
metabolic syndrome in patients with psoriasis: a 
population-based study in the United Kingdom. J 
Invest Dermatol. 2012;132(3):556–62.

	132.	Mebazaa A, El Asmi M, Zidi W, Zayani Y, Cheikh 
Rouhou R, El Ounifi S, et  al. Metabolic syn-
drome in Tunisian psoriatic patients: prevalence 
and determinants. J Eur Acad Dermatol Venereol. 
2011;25(6):705–9.

	133.	Lakshmi S, Nath AK, Udayashankar C.  Metabolic 
syndrome in patients with psoriasis: a comparative 
study. Indian Dermatol Online J. 2014;5(2):132–7.

	134.	Lindegård B. Diseases associated with psoriasis in a 
general population of 159,200 middle-aged, urban, 
native Swedes. Dermatology. 1986;172(6):298–304.

	135.	Ghiasi M, Nouri M, Abbasi A, Hatami P, Abbasi 
MA, Nourijelyani K. Psoriasis and increased preva-
lence of hypertension and diabetes mellitus. Indian J 
Dermatol. 2011;56(5):533.

	136.	Cohen A, Dreiher J, Shapiro Y, Vidavsky L, Vardy 
D, Davidovici B, et  al. Psoriasis and diabetes: a 
population-based cross-sectional study. J Eur Acad 
Dermatol Venereol. 2008;22(5):585–9.

	137.	Murray M, Bergstresser P, Adams-Huet B, Cohen 
J. Relationship of psoriasis severity to obesity using 
same-gender siblings as controls for obesity. Clin 
Exp Dermatol. 2009;34(2):140–4.

	138.	Santos M, Fonseca HM, Jalkh AP, Gomes GP, 
Cavalcante Ade S.  Obesity and dyslipidemia in 
patients with psoriasis treated at a dermatologic clinic 
in Manaus. An Bras Dermatol. 2013;88(6):913–6.

	139.	Naito R, Imafuku S.  Distinguishing features of 
body mass index and psoriasis in men and women 
in Japan: a hospital-based case-control study. J 
Dermatol. 2016;43:1406.

	140.	Finzi A, Colombo D, Caputo A, Andreassi L, 
Chimenti S, Vena G, et  al. Psychological distress 
and coping strategies in patients with psoriasis: the 
PSYCHAE study. J Eur Acad Dermatol Venereol. 
2007;21(9):1161–9.

	141.	Sampogna F, Tabolli S, Abeni D. Living with pso-
riasis: prevalence of shame, anger, worry, and prob-
lems in daily activities and social life. Acta Derm 
Venereol. 2012;92(3):299–303.

	142.	Pujol R, Puig L, Daudén E, Sánchez-Carazo J, 
Toribio J, Vanaclocha F, et  al. Mental health self-
assessment in patients with moderate to severe 
psoriasis: an observational, multicenter study of 
1164 patients in Spain (the VACAP study). Actas 
Dermosifiliogr. 2013;104(10):897–903.

	143.	Litaiem N, Youssef S, Jabeur K, Dhaoui MR, 
Doss N. Affective temperament profile in psoriasis 
patients in Tunisia using TEMPS-A. J Affect Disord. 
2013;151(1):321–4.

	144.	McDonough E, Ayearst R, Eder L, Chandran V, 
Rosen CF, Thavaneswaran A, et al. Depression and 
anxiety in psoriatic disease: prevalence and associ-
ated factors. J Rheumatol. 2014;41(5):887–96.

	145.	Wojtyna E, Lakuta P, Marcinkiewicz K, Bergler-
Czop B, Brzezinska-Wcislo L. Gender, body image 
and social support: biopsychosocial deter-minants 
of depression among patients with psoriasis. Acta 
Derm Venereol. 2017;97:91.

	146.	Wu CY, Chang YT, Juan CK, Shen JL, Lin YP, 
Shieh JJ, et al. Depression and insomnia in patients 
with psoriasis and psoriatic arthritis taking tumor 
necrosis factor antagonists. Medicine (Baltimore). 
2016;95(22):e3816.

	147.	Frentz G, Olsen J. Malignant tumours and psoriasis: 
a follow-up study. Br J Dermatol. 1999;140:237–42.

	148.	Lindelöf B, Sigurgeirsson B, Tegner E, Larkö O, 
Johannesson A, Ljunggren B, et al. PUVA and can-
cer risk: the Swedish follow-up study. Br J Dermatol. 
1999;141:108–12.

	149.	Margolis D, Bilker W, Hennessy S, Vittorio 
C, Santanna J, Strom BL.  The risk of malig-
nancy associated with psoriasis. Arch Dermatol. 
2001;137(6):778–83.

	150.	Brauchli YB, Jick SS, Miret M, Meier CR. Psoriasis 
and risk of incident cancer: an inception cohort 
study with a nested case–control analysis. J Invest 
Dermatol. 2009;129(11):2604–12.

	151.	Chen Y-J, Wu C-Y, Chen T-J, Shen J-L, Chu S-Y, 
Wang C-B, et  al. The risk of cancer in patients 
with psoriasis: a population-based cohort study in 
Taiwan. J Am Acad Dermatol. 2011;65(1):84–91.

	152.	Lee MS, Lin RY, Chang YT, Lai MS.  The risk of 
developing non-melanoma skin cancer, lymphoma 
and melanoma in patients with psoriasis in Taiwan: 
a 10-year, population-based cohort study. Int J 
Dermatol. 2012;51(12):1454–60.

	153.	Sterry W, Strober B, Menter A. Obesity in psoria-
sis: the metabolic, clinical and therapeutic implica-
tions. Report of an interdisciplinary conference and 
review. Br J Dermatol. 2007;157(4):649–55.

	154.	Dreiher J, Freud T, Cohen AD. Psoriatic arthritis and 
diabetes: a population-based cross-sectional study. 
Dermatol Res Pract. 2013;2013:580404.

	155.	Gisondi P, Tessari G, Conti A, Piaserico S, Schianchi  
S, Peserico A, et al. Prevalence of metabolic syndrome  

S. S. Levi and Y. Ramot



79

in patients with psoriasis: a hospital-based case–control  
study. Br J Dermatol. 2007;157(1):68–73.

	156.	Sommer DM, Jenisch S, Suchan M, Christophers E, 
Weichenthal M.  Increased prevalence of the meta-
bolic syndrome in patients with moderate to severe 
psoriasis. Arch Dermatol Res. 2007;298(7):321–8.

	157.	Armstrong AW, Harskamp CT, Armstrong 
EJ. Psoriasis and metabolic syndrome: a systematic 
review and meta-analysis of observational studies. J 
Am Acad Dermatol. 2013;68(4):654–62.

	158.	Zindancı I, Albayrak O, Kavala M, Kocaturk E, Can 
B, Sudogan S, et  al. Prevalence of metabolic syn-
drome in patients with psoriasis. Scientific World J. 
2012;2012:1.

	159.	Meziane M, Kelati A, Najdi A, Berraho A, Nejjari 
C, Mernissi FZ. Metabolic syndrome in Moroccan 
patients with psoriasis. Int J Dermatol. 2015;55:396.

	160.	Nisa N, Qazi MA.  Prevalence of metabolic syn-
drome in patients with psoriasis. Indian J Dermatol 
Venereol Leprol. 2010;76(6):662.

	161.	Kim G-W, Park H-J, Kim H-S, Kim S-H, Ko H-C, 
Kim B-S, et al. Analysis of cardiovascular risk fac-
tors and metabolic syndrome in Korean patients with 
psoriasis. Ann Dermatol. 2012;24(1):11–5.

	162.	Keller JJ, Kang J-H, Lin H-C. Association between 
osteoporosis and psoriasis: results from the 
Longitudinal Health Insurance Database in Taiwan. 
Osteoporos Int. 2013;24(6):1835–41.

	163.	Rapp SR, Feldman SR, Exum ML, Fleischer AB, 
Reboussin DM.  Psoriasis causes as much disabil-
ity as other major medical diseases. J Am Acad 
Dermatol. 1999;41(3):401–7.

	164.	Bhosle MJ, Kulkarni A, Feldman SR, Balkrishnan 
R. Quality of life in patients with psoriasis. Health 
Qual Life Outcomes. 2006;4(1):1.

	165.	Roenigk RK, Roenigk H Jr. Sex differences in the psy-
chological effects of psoriasis. Cutis. 1978;21(4):529–33.

	166.	McKenna K, Stern R.  The impact of psoriasis on 
the quality of life of patients from the 16-center 
PUVA follow-up cohort. J Am Acad Dermatol. 
1997;36(3):388–94.

	167.	Gelfand JM, Feldman SR, Stern RS, Thomas J, 
Rolstad T, Margolis DJ. Determinants of quality of 
life in patients with psoriasis: a study from the US 
population. J Am Acad Dermatol. 2004;51(5):704–8.

	168.	Sampogna F, Chren M, Melchi C, Pasquini P, Tabolli 
S, Abeni D. Age, gender, quality of life and psycho-
logical distress in patients hospitalized with psoria-
sis. Br J Dermatol. 2006;154(2):325–31.

	169.	Grozdev I, Kast D, Cao L, Carlson D, Pujari P, 
Schmotzer B, et  al. Physical and mental impact of 
psoriasis severity as measured by the compact Short 
Form-12 Health Survey (SF-12) quality of life tool. 
J Invest Dermatol. 2012;132(4):1111–6.

	170.	van der Velden HM, Klaassen KM, van de Kerkhof 
PC, Pasch MC. The impact of fingernail psoriasis on 
patients’ health-related and disease-specific quality 
of life. Dermatology. 2014;229(2):76–82.

	171.	Ortonne J, Baran R, Corvest M, Schmitt C, Voisard 
J, Taieb C. Development and validation of nail pso-

riasis quality of life scale (NPQ10). J Eur Acad 
Dermatol Venereol. 2010;24(1):22–7.

	172.	Augustin M, Reich K, Blome C, Schäfer I, Laass 
A, Radtke M.  Nail psoriasis in Germany: epide-
miology and burden of disease. Br J Dermatol. 
2010;163(3):580–5.

	173.	Fernandez-Torres RM, Pita-Fernandez S, Fonseca 
E. Quality of life and related factors in a cohort of 
plaque-type psoriasis patients in La Coruna, Spain. 
Int J Dermatol. 2014;53(11):e507–11.

	174.	Rencz F, Holló P, Kárpáti S, Péntek M, Remenyik 
É, Szegedi A, et  al. Moderate to severe psoriasis 
patients’ subjective future expectations regarding 
health-related quality of life and longevity. J Eur 
Acad Dermatol Venereol. 2015;29(7):1398–405.

	175.	Zachariae R, Zachariae H, Blomqvist K, Davidsson 
S, Molin L, Mørk C, et  al. Quality of life in 6497 
Nordic patients with psoriasis. Br J Dermatol. 
2002;146(6):1006–16.

	176.	De Korte J, Mombers FM, Bos JD, Sprangers 
MA. Quality of life in patients with psoriasis: a sys-
tematic literature review. J Investig Dermatol Symp 
Proc. 2004;9:140.

	177.	Miniszewska J, Chodkiewicz J, Ograczyk A, 
Zalewska-Janowska A. Optimism as a predictor of 
health-related quality of life in psoriatics. Postepy 
Dermatol Alergol. 2013;30:91.

	178.	Gupta MA, Gupta AK. Age and gender differences 
in the impact of psoriasis on quality of life. Int J 
Dermatol. 1995;34(10):700–3.

	179.	Owczarek K, Jaworski M. Quality of life and sever-
ity of skin changes in the dynamics of psoriasis. 
Postepy Dermatol Alergol. 2016;33(2):102–8.

	180.	Schmid-Ott G, Kunsebeck H-W, Jager B, Sittig U, 
Hofste N, Ott R, et  al. Significance of the stigma-
tization experience of psoriasis patients: a 1-year 
follow-up of the illness and its psychosocial conse-
quences in men and women. Acta Derm Venereol. 
2005;85(1):27–32.

	181.	Mabuchi T, Yamaoka H, Kojima T, Ikoma N, 
Akasaka E, Ozawa A.  Psoriasis affects patient’s 
quality of life more seriously in female than in male 
in Japan. Tokai J Exp Clin Med. 2012;37(3):84–8.

	182.	Bohm D, Stock Gissendanner S, Bangemann K, 
Snitjer I, Werfel T, Weyergraf A, et  al. Perceived 
relationships between severity of psoriasis symp-
toms, gender, stigmatization and quality of life. J Eur 
Acad Dermatol Venereol. 2013;27(2):220–6.

	183.	Sanchez-Carazo JL, Lopez-Estebaranz JL, Guisado 
C. Comorbidities and health-related quality of life in 
Spanish patients with moderate to severe psoriasis: 
a cross-sectional study (Arizona study). J Dermatol. 
2014;41(8):673–8.

	184.	Norlin JM, Steen Carlsson K, Persson U, Schmitt-
Egenolf M. Analysis of three outcome measures in 
moderate to severe psoriasis: a registry-based study of 
2450 patients. Br J Dermatol. 2012;166(4):797–802.

	185.	Ayala F, Sampogna F, Romano GV, Merolla R, 
Guida G, Gualberti G, et  al. The impact of pso-
riasis on work-related problems: a multicenter 

7  Gender Differences in Psoriasis



80

cross-sectional survey. J Eur Acad Dermatol 
Venereol. 2014;28(12):1623–32.

	186.	Kouris A, Christodoulou C, Stefanaki C, Livaditis 
M, Tsatovidou R, Kouskoukis C, et  al. Quality of 
life and psychosocial aspects in Greek patients with 
psoriasis: a cross-sectional study. An Bras Dermatol. 
2015;90(6):841–5.

	187.	Obradors M, Blanch C, Comellas M, Figueras M, 
Lizan L.  Health-related quality of life in patients 
with psoriasis: a systematic review of the European 
literature. Qual Life Res. 2016;25:2739.

	188.	Žarković Palijan T, Kovačević D, Koić E, Ružić 
K, Dervinja F. The impact of psoriasis on the qual-
ity of life and psychological characteristics of 
persons suffering from psoriasis. Coll Antropol. 
2011;35(2):81–5.

	189.	Meeuwis K, De Hullu J, Van de Nieuwenhof H, Evers  
A, Massuger L, Van de Kerkhof P, et al. Quality of  
life and sexual health in patients with genital psoria-
sis. Br J Dermatol. 2011;164(6):1247–55.

	190.	Türel Ermertcan A, Temeltaş G, Deveci A, 
DinÇ G, Gueler HB, Öztürkcan S.  Sexual dys-
function in patients with psoriasis. J Dermatol. 
2006;33(11):772–8.

	191.	Hotard RS, Feldman SR, Fleischer AB. Sex-specific 
differences in the treatment of severe psoriasis. J Am 
Acad Dermatol. 2000;42(4):620–3.

	192.	Zachariae H, Zachariae R, Blomqvist K, Davidsson 
S, Molin L, Mørk C, et  al. Treatment of psoriasis 
in the nordic countries: a questionnaire survey from 
5739 members of the psoriasis associations. Acta 
Derm Venereol. 2001;81:116–21.

	193.	White D, O’Shea S, Rogers S. Do men have more 
severe psoriasis than women? J Eur Acad Dermatol 
Venereol. 2012;26(1):126–7.

	194.	Nyberg F, Osika I, Evengård B. “The Laundry 
Bag Project”–unequal distribution of dermato-
logical healthcare resources for male and female 
psoriatic patients in Sweden. Int J Dermatol. 
2008;47(2):144–9.

	195.	Waernulf L, Moberg C, Henriksson EW, Evengard 
B, Nyberg F. Patients’ views on care and treatment 
after phototherapy for psoriasis and atopic eczema 
including a gender perspective. J Dermatolog Treat. 
2008;19(4):233–40.

	196.	Ormerod A, Augustin M, Baker C, Chosidow O, 
Cohen A, Dam T, et al. Challenges for synthesising 
data in a network of registries for systemic psoriasis 
therapies. Dermatology. 2012;224(3):236–43.

	197.	Gupta AK, Pandey SS, Pandey BL.  Effectiveness 
of conventional drug therapy of plaque psoriasis in 
the context of consensus guidelines: a prospective 
observational study in 150 patients. Ann Dermatol. 
2013;25(2):156–62.

	198.	Al Robaee AA. The usefulness of narrowband UVB 
as a monotherapy for the treatment of chronic plaque 
psoriasis. J Drugs Dermatol. 2010;9(8):989–91.

	199.	Bhutani T, Wong JW, Bebo BF, Armstrong 
AW. Access to health care in patients with psoriasis 

and psoriatic arthritis: data from National Psoriasis 
Foundation survey panels. JAMA Dermatol. 
2013;149(6):717–21.

	200.	Lesuis N, Befrits R, Nyberg F, van Vollenhoven 
RF. Gender and the treatment of immune-mediated 
chronic inflammatory diseases: rheumatoid arthritis, 
inflammatory bowel disease and psoriasis: an obser-
vational study. BMC Med. 2012;10:82.

	201.	Edson-Heredia E, Sterling KL, Alatorre CI, 
Cuyun Carter G, Paczkowski R, Zarotsky V, 
et  al. Heterogeneity of response to biologic treat-
ment: perspective for psoriasis. J Invest Dermatol. 
2014;134(1):18–23.

	202.	Salah LA, Gillstedt M, Osmancevic A. A retrospec-
tive study of patients with psoriasis treated with bio-
logics: relation to body mass index and gender. Acta 
Derm Venereol. 2016;96:974.

	203.	Giunta A, Babino G, Manetta S, Mazzotta A, 
Chimenti S, Esposito M.  Clinical markers predic-
tive of primary inefficacy: a “real life” retrospective 
study in psoriatic patients treated with etanercept. 
Drug Dev Res. 2014;75(Suppl 1):S27–30.

	204.	Puig L, Ruiz-Salas V. Long-term efficacy, safety and 
drug survival of ustekinumab in a Spanish cohort of 
patients with moderate to severe plaque psoriasis. 
Dermatology. 2015;230(1):46–54.

	205.	De Simone C, Caldarola G, Maiorino A, Tassone 
F, Campana I, Sollena P, et  al. Clinical predictors 
of nonresponse to anti-TNF-alpha agents in psori-
atic patients: a retrospective study. Dermatol Ther. 
2016;29:372.

	206.	Wu JJ, Poon KY.  Association of gender, tumor 
necrosis factor inhibitor therapy, and myocardial 
infarction risk in patients with psoriasis. J Am Acad 
Dermatol. 2013;69(4):650–1.

	207.	Gniadecki R, Kragballe K, Dam T, Skov 
L.  Comparison of drug survival rates for adalim-
umab, etanercept and infliximab in patients with pso-
riasis vulgaris. Br J Dermatol. 2011;164(5):1091–6.

	208.	Hagg D, Eriksson M, Sundstrom A, Schmitt-Egenolf 
M.  The higher proportion of men with psoriasis 
treated with biologics may be explained by more 
severe disease in men. PLoS One. 2013;8(5):e63619.

	209.	Zaghloul SS, Goodfield MJD.  Objective assess-
ment of compliance with psoriasis treatment. Arch 
Dermatol. 2004;140(4):408–14.

	210.	Uttjek M, Dufaker M, Nygren L, Stenberg 
B.  Psoriasis care consumption and expectations 
from a gender perspective in a psoriasis popula-
tion in northern Sweden. Acta Derm Venereol. 
2005;85(6):503–8.

	211.	Esposito M, Gisondi P, Cassano N, Ferrucci G, Del 
Giglio M, Loconsole F, et al. Survival rate of antitu-
mour necrosis factor-alpha treatments for psoriasis in 
routine dermatological practice: a multicentre obser-
vational study. Br J Dermatol. 2013;169(3):666–72.

	212.	van den Reek JM, van Lumig PP, Driessen RJ, 
van de Kerkhof PC, Seyger MM, Kievit W, et  al. 
Determinants of drug survival for etanercept in a 

S. S. Levi and Y. Ramot



81

long-term daily practice cohort of patients with pso-
riasis. Br J Dermatol. 2014;170(2):415–24.

	213.	van den Reek JM, Tummers M, Zweegers J, Seyger 
MM, van Lumig PP, Driessen RJ, et  al. Predictors 
of adalimumab drug survival in psoriasis differ by 
reason for discontinuation: long-term results from 
the Bio-CAPTURE registry. J Eur Acad Dermatol 
Venereol. 2015;29(3):560–5.

	214.	Gniadecki R, Bang B, Bryld L, Iversen L, Lasthein 
S, Skov L. Comparison of long-term drug survival 
and safety of biologic agents in patients with psoria-
sis vulgaris. Br J Dermatol. 2015;172(1):244–52.

	215.	Warren RB, Smith CH, Yiu ZZ, Ashcroft DM, 
Barker JN, Burden AD, et  al. Differential drug 
survival of biologic therapies for the treatment of 
psoriasis: a prospective observational cohort study 
from the British Association of Dermatologists 
Biologic Interventions Register (BADBIR). J Invest 
Dermatol. 2015;135(11):2632–40.

	216.	Zweegers J, van den Reek JM, van de Kerkhof PC, 
Otero ME, Kuijpers AL, Koetsier MI, et  al. Body 
mass index predicts discontinuation due to inef-
fectiveness and female sex predicts discontinuation 
due to side-effects in psoriasis patients treated with 
adalimumab, etanercept or ustekinumab in daily 
practice. A prospective, comparative, long-term drug 
survival study from the BioCAPTURE registry. Br J 
Dermatol. 2016;175:340.

	217.	Hetland ML, Christensen IJ, Tarp U, Dreyer L, 
Hansen A, Hansen IT, et  al. Direct comparison of 
treatment responses, remission rates, and drug 
adherence in patients with rheumatoid arthritis 
treated with adalimumab, etanercept, or infliximab: 
results from eight years of surveillance of clinical 
practice in the nationwide Danish DANBIO registry. 
Arthritis Rheum. 2010;62(1):22–32.

	218.	Saad AA, Ashcroft DM, Watson KD, Hyrich KL, Noyce 
PR, Symmons DP. Persistence with anti-tumour necrosis 
factor therapies in patients with psoriatic arthritis: obser-
vational study from the British Society of Rheumatology 
Biologics Register. Arthritis Res Ther. 2009;11(2):1.

	219.	 Iannone F, Lopriore S, Bucci R, Scioscia C, Anelli 
MG, Notarnicola A, et al. Two-year survival rates of 
anti-TNF-alpha therapy in psoriatic arthritis (PsA) 
patients with either polyarticular or oligoarticular 
PsA. Scand J Rheumatol. 2015;44(3):192–9.

	220.	Generali E. Sex differences in the treatment of psori-
atic arthritis: a systematic literature review. Isr Med 
Assoc J. 2016;18:203.

	221.	Amital H, Arnson Y, Chodick G, Shalev 
V. Hepatotoxicity rates do not differ in patients with 
rheumatoid arthritis and psoriasis treated with meth-
otrexate. Rheumatology. 2009;48(9):1107–10.

	222.	Mancini S, Amorotti E, Vecchio S, de Leon MP, 
Roncucci L. Infliximab-related hepatitis: discussion 
of a case and review of the literature. Intern Emerg 
Med. 2010;5(3):193–200.

	223.	Mahé E, Reguiai Z, Barthelemy H, Quiles-Tsimaratos  
N, Chaby G, Girard C, et  al. Evaluation of risk fac-
tors for body weight increment in psoriatic patients on  
infliximab: a multicentre, cross-sectional study. J Eur  
Acad Dermatol Venereol. 2014;28(2):151–9.

	224.	Wollina U, Hansel G, Koch A, Schönlebe J, Köstler 
E, Haroske G.  Tumor necrosis factor-α inhibitor-
induced psoriasis or psoriasiform exanthemata. Am 
J Clin Dermatol. 2008;9(1):1–14.

	225.	Ko JM, Gottlieb AB, Kerbleski JF.  Induction and 
exacerbation of psoriasis with TNF-blockade ther-
apy: a review and analysis of 127 cases. J Dermatol 
Treat. 2009;20(2):100–8.

	226.	Cullen G, Kroshinsky D, Cheifetz A, Korzenik 
J.  Psoriasis associated with anti-tumour necrosis 
factor therapy in inflammatory bowel disease: a new 
series and a review of 120 cases from the literature. 
Aliment Pharmacol Ther. 2011;34(11–12):1318–27.

	227.	Shmidt E, Wetter DA, Ferguson SB, Pittelkow 
MR.  Psoriasis and palmoplantar pustulosis associ-
ated with tumor necrosis factor-α inhibitors: the 
Mayo Clinic experience, 1998 to 2010. J Am Acad 
Dermatol. 2012;67(5):e179–e85.

7  Gender Differences in Psoriasis



83© Springer International Publishing AG, part of Springer Nature 2018
E. Tur, H. I. Maibach (eds.), Gender and Dermatology,  
https://doi.org/10.1007/978-3-319-72156-9_8

Gender Dermatology: 
Pigmentation Disorders

Mor Pavlovsky

8.1	 �Introduction

The fact that men and women are genetically dif-
ferent goes without saying. How does this factor 
affect various aspects of skin pigmentation is an 
extensive area of study.

The skin is one of the many organs capable of 
metabolizing hormones, and many of the sexual 
dimorphisms can be attributed to the effect of dis-
tinctive sexual milieus between the sexes.

But in addition to obvious hormonal differ-
ences, variations in environmental and occupa-
tional exposures might influence different skin 
characteristics between the two sexes, including 
skin tone.

Better understanding of gender differences in 
skin pigmentation can shed a new light on the 
pathogenesis of pigmentation disorders and aid 
in discovering of more effective treatments.

This chapter will focus on gender influence on 
skin pigmentation in health and disease.

8.2	 �Gender Differences in Health

8.2.1	 �Melanocyte Biology 
and Melanogenesis

The melanocyte is a neural crest-derived cell, and 
during embryogenesis precursor cells (melano-
blasts) migrate along a dorsolateral pathway via 
the mesenchyme to reach the epidermis and hair 
follicles.

The major determinant of normal skin color is 
the activity of the melanocytes, i.e. the quantity 
and quality of pigment production, process 
known as melanogenesis.

Melanogenesis is influenced by the number of 
melanocytes in the basal layer of the epidermis, 
the size and number of melanosomes, melanin 
synthesis in the melanosomes, dendricity of the 
melanocytes, transport of melanosomes from 
melanocytes to keratinocytes, and proliferation 
and thickening of the epidermis and stratum cor-
neum. There are a large number of melanogenic 
stimuli, including ultraviolet B [1], cAMP-
elevating agents, such as melanocyte stimulating 
hormone (MSH) [2, 3], and estrogen [4].

Melanocytes express estrogen receptors (ER) 
[5] which are involved in estrogen induced mela-
nogenesis, because the inhibition of ER by its 
antagonist leads to reduction in melanogenesis [6].

Estrogens are considered to stimulate melano-
genesis in cultured human melanocytes by 
inducing synthesis of melanogenic enzymes such 
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as tyrosinase, TRP-1, TRP-2, and MITF [6–8]. In 
addition, estrogen-induced melanogenesis could 
be associated with the activation of the cAMP-
PKA pathway, because estrogens enhance cAMP 
levels and upregulation of tyrosinase and MITF 
attenuation by blocking the PKA pathway [7]. 
On the other hand there are evidence of inhibi-
tory effect of progesterone on proliferation of 
human melanocytes, which may counteract the 
stimulatory effects of estrogen [9].

Androgens may also modulate tyrosinase 
activity at the posttranslational level through the 
cell membrane signaling pathway [10].

In summary, sex hormones play an important 
role in melanocyte homeostasis and melanogen-
esis and this may partially explain sexual dimor-
phism in skin color and pigmentary skin disease.

8.2.2	 �Skin Tone

Normal skin colour is determined by a number of 
chromophores, the most important of which is 
melanin. Besides melanin, haemoglobin (in both 
the oxygenated and reduced state) and carotenoids 
both contribute significantly to skin colour. 
Melanin is synthetized in melanocytes, dendritic 
cells located on the basal layer of the epidermis, 
each one injecting melanosomes into 24–36 kera-
tinocytes. Melanocytes are differently distributed, 
varying from 17–8 per mm of histology section 
on the shoulders, to 12–7 per mm on legs and 
arms, to 3–2 per mm on the anterior part of the 
trunk [11]. No gender-linked difference has been 
reported for melanocyte distribution [12].

Two types of melanin pigmentation occur in 
humans. The first is constitutive skin colour, 
which is the amount of melanin pigmentation 
that is genetically determined in the absence of 
sun exposure. Constitutive pigmentation has 
been regarded classically as the colour of the but-
tock skin. Facultative skin colour is associated 
with exposure to sunlight, and denotes the pig-
mentation of exposed skin.

Studies from Iran [13], India [14], Korea [15] and 
Australia [16] have demonstrated women within 
individual ethnic group have lighter constitutive pig-
mentation than men. Men on the other hand have 
darker and less reflective complexions [17, 18].

It has been suggested that this is the consequence 
of men having a more vascularized upper dermis 
[19] and more melanin [13, 14]. These differences 
could have hormonal causes because they arise dur-
ing puberty and also increase with age [20].

Men undergo a more intense facultative pig-
mentation after sun exposure and retain it for lon-
ger time than women [21] and women’s skin 
lightens faster than men’s skin [16].

8.3	 �Gender Differences 
in Disease

Pigmentation disorders include a large number of 
heterogeneous conditions that are usually charac-
terized by altered melanocyte density, melanin 
concentration, or both, and result in altered pig-
mentation of the skin.

There are three categories of pigmentation 
abnormalities: hypopigmenatation, hyperpig-
mentations caused by accumulation of or a disor-
der of the distribution of normal pigment in the 
skin, and hyperpigmentations resulting from the 
abnormal presence in the skin of a pigment, orig-
inating either exogenously or endogenously [22].

Leukoderma and hypopigmentation are general 
terms used to designate disorders characterized by 
lightening of the skin. Hypomelanosis is a more 
specific term that denotes an absence or reduction 
of melanin within the skin; amelanosis signifies 
the total absence of melanin. Depigmentation usu-
ally implies a total loss of skin color, most com-
monly due to disappearance of preexisting melanin 
pigmentation, as in vitiligo.

In the following chapter, acquired pigmenta-
tion disorders that are not a manifestation of a 
known dermatologic condition will be addressed.

8.4	 �Vitiligo and Other  
Acquired Disorders 
of Hypopigmentation

8.4.1	 �Vitiligo

Vitiligo is an autoimmune disease [23] character-
ized by circumscribed depigmented macules and 
patches that result from a progressive loss of 
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functional melanocytes. Three different forms 
are classified according to the distribution of 
lesions; namely non-segmental, segmental and 
mixed vitiligo.

Vitiligo affects approximately 0.5–2.0% of the 
general population worldwide and may appear at 
any age.

Although there is known “autoimmunity” pre-
dilection for women [24] and genome wide asso-
ciation studies have linked vitiligo to other 
autoimmune diseases [25], no female predomi-
nance was found in vitiligo prevalence in the lit-
erature [26, 27].

This might be explained by the multifactorial 
nature of this disease, with other nongenetic fac-
tors playing another important role in its 
pathogenesis.

In a cross-sectional analysis of clinicoepide-
miological features of vitiligo performed in India, 
no significant differences between the mean ages 
of males and females was detected but males 
were found to have a longer duration of disease 
when seeking medical advice and were signifi-
cantly more likely to report a positive family his-
tory of vitiligo [28].

Vitiligo is not life threatening or physically 
incapacitating, but it can considerably influ-
ence the psychological well-being of patients 
[29]. The quality of life impairment in women 
affected with vitiligo is greater than that in 
men with same disease severity [30, 31]. This 
discrepancy between the genders may be impli-
cated in the different attributions that women 
and men give to health and illness. This also 
stands in line with the fact that women are 
more likely to seek medical help for cosmetic 
problems [32].

In summary, vitiligo is a disease that dem-
onstrates that although no epidemiologic dif-
ferences are found between the genders there 
is a great difference in disease interpretation 
that has a tremendous influence on quality of 
life.

8.4.2	 �Other Acquired Disorders 
of Hypopigmentation 
(Table 8.1)

8.5	 �Melasma and Other 
Acquired Disorders 
of Hyperpigmentation

8.5.1	 �Melasma

Melasma is a common acquired disorder charac-
terized by symmetric, hyperpigmented irregular 
light to dark brown macules and patches on sun-
exposed areas of the skin.

When talking about gender differences in der-
matology, melasma is one of the first conditions 
to be discussed because of its much higher preva-
lence among women [39].

There are some features of melasma in men 
that seem to differ from those seen in women. 
These features will be the focus of the following 
discussion.

8.5.1.1	 �Epidemiology
In women, the overall prevalence of melasma 
varies by geography and population between 
1.5% and 33.3% [40, 41]. While there is a consid-
erable amount of data on the prevalence of 
melasma in women, the data regarding the preva-
lence of melasma in men are limited. Men form 
between 10% [42] and 25% [43] of the total 
melasma patients. A recent population-based sur-
vey by Pichardo et al. [44] showed the prevalence 
of 14.5% among male Latino migrant workers in 
the United States.

Table 8.1  Gender differences in other disorders of 
hypopigmentation

Disease Gender related epidemiology

Post inflammatory 
hypopigmentation

There is no gender difference 
in the incidence [33]

Pityriasis alba The role of sex in the 
incidence has not been 
established [34], although 
there is a tendency for male 
predominance [35]

Progressive macular 
hypomelanosis

A tendency toward female 
predominance. In some case 
series a 7:1 female-to-male 
ratio was noted [36]

Idiopathic guttate 
hypomelanosis

No gender preference [37]. 
Earlier age of onset in women 
[38]
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8.5.1.2	 �Etiology
While the exact underlying etiology for melasma 
remains a mystery, several well known risk fac-
tors exist. Melasma is more common in darker 
skin types, particularly Fitzpatrick skin types III 
and IV. Other reported risk factors include genetic 
predisposition, exposure to ultraviolet light, preg-
nancy, and exogenous hormones (i.e., oral con-
traceptives and hormone replacement therapy) 
[45]. However, these associated factors are 
mostly reported in women. Little is known about 
the etiology of melasma in men.

Among the aggravating factors, men with 
melasma are more likely to have a positive family 
history and chronic sun exposure than women [46].

Hormonal influences are known to be a cause 
of melasma in women. A recent multicenter sur-
vey of females from nine countries found that 
41% of women surveyed had onset of disease 
after pregnancy but before menopause [47]. 
Importantly, only 8% noted spontaneous remis-
sion. Only 25% of patients taking oral contracep-
tives had an onset of melasma after starting their 
contraceptive. While melasma was thought to be 
a pregnancy- and contraceptive-related disorder 
in the past, recent studies show that in many 
patients it is a chronic disorder that may last for 
decades [45]. The relatively high prevalence of 
melasma in men of color also supports this 
hypothesis.

Hormonal changes, although different from 
women, may analogously play a role in the devel-
opment of melasma in men. When compared 
with age matched control men, the circulating 
LH was significantly higher and testosterone was 
markedly lower in the melasmic men, which may 
point to subtle testicular resistance in men with 
melasma [48].

8.5.1.3	 �Clinical Presentation
Three clinical patterns of melasma have been 
described: the centrofacial, the malar and the 
mandibular pattern.

In men, the malar pattern, representing 44.1–
61% of patients, is more common than the cen-
trofacial and mandibular patterns whereas in 
women, the centrofacial pattern is the most com-
mon [49].

8.5.1.4	 �Histologic Findings
There are two basic patterns of melasma: an epi-
dermal form that featured melanin deposition 
mainly in the basal and suprabasal layers and 
melanocytes that were highly dendritic and full 
of pigment, and a dermal form with superficial 
and deep perivascular melanophages in the der-
mis with noticeably less prominent epidermal 
pigmentation [50, 51].

In comparison between male and female 
melasma increased vascularity was found in the 
lesion of male melasma. In addition, there was a 
significant increase of stem cell factor and c-kit 
expression. The lesion to nonlesion ratio of stem 
cell factor was increased in male melasma com-
pared with female melasma [52]. These results 
suggest that chronic UV radiation associated 
with signaling of paracrine cytokines play an 
important role in the mechanism of melasma in 
male patients [49].

8.5.1.5	 �Management
Although the treatment options for melasma in 
both genders are similar, some considerations 
should be taken into account when treating 
melasma in men as opposed to women.

Men want to see immediate visible improve-
ment [53]. Unfortunately, since the manage-
ment of melasma is challenging, there is still 
no such treatment modality for this entity to 
date.

The most widely used treatment modalities 
are Hydroquinone formulations and laser 
therapy.

Regarding the formulation, men generally 
prefer using a solution rather than cream or oint-
ment [54].

In addition, the products should not be heav-
ily fragranced or have overly feminine packag-
ing [49].

8.5.1.6	 �Quality of Life
Melasma has a negative impact on the quality of 
life in both genders [44, 55].

It can be a source of embarrassment in men 
because of its unsightly appearance and the social 
stigma of being categorized as a disease in preg-
nant women [49].
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8.5.2	 �Other Acquired Disorders 
of Hyperpigmentation 
(Table 8.2)
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9.1	 �Introduction

Genodermatoses are a large and growing group 
of inherited skin disorders, with hundreds of 
genes recognized to be associated with cutaneous 
phenotypes over the years. Advances in molecu-
lar research and technology, as well as expanding 
genetic knowledge and sequencing methods have 
led to better understanding of the molecular basis 
of this diverse group of disorders [1, 2]. New 
classification systems have emerged based on the 
integration of molecular and clinical data [3, 4]. 
As with other inherited disorders, genodermato-
ses have different modes of inheritance, with the 
X-linked inheritance pattern causing gender-spe-
cific expression. X-linked genodermatoses 
include different groups of diseases; among them 
are ichthyoses, enzyme deficiencies, ectodermal 
dysplasias, disorders of pigmentation and disor-
ders associated with immunodeficiency.

Due to the difference in karyotype, (normally 
46,XX for women and 46,XY for men), women 
have a double dose of the X chromosome in 
comparison with men. However, only one X 
chromosome is active in every cell (except for 
the pseudoautosomal region). The mechanism 
responsible for this dosage compensation is 
called lyonization [5, 6]. It is a random, irrevers-

ible, stably inherited inactivation of one of the 
two X chromosomes that occurs in each cell, via 
an epigenetic mechanism during early embry-
onic development (Fig.  9.1). All cells derived 
from the progenitor cell will have the same inac-
tivated X chromosome. The inactivation of the X 
chromosome represents a functional form of 
mosaicism and can result in skin lesions that fol-
low Blaschko’s lines (Fig. 9.2) or other mosaic 
distribution patterns, if an X chromosome gene 
is mutated. When one of the alleles of an 
X-linked gene contains a disease-causing muta-
tion, the phenotype will depend on the propor-
tion of the cells expressing the mutated allele. 
On average, each allele of an X-linked gene will 
be expressed in half of the cells in a woman. This 
proportion may change, as in the case of non-
random or skewed X inactivation, suggesting a 
negative selection against cells with the 
mutation.

Since males have only one X chromosome 
and females undergo variable X inactivation, 
X-linked inherited genodermatoses exhibit gen-
der specific expression. Disorders with an 
X-linked recessive mode of inheritance typically 
affect males. Females may be asymptomatic or 
present with variable clinical manifestations 
which are usually mild. X-linked dominant geno-
dermatoses are usually lethal in male embryos 
and thus are seen almost exclusively in female 
heterozygotes, usually presenting with skin 
involvement in a mosaic distribution.
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9.2	 �X-Linked Recessive 
Genodermatoses

Patients are typically male, while female “carri-
ers” may be asymptomatic or present with vari-
able milder phenotypes due to lyonization. An 
affected father will not transmit the mutated 
allele to any of his sons, since they receive his Y 
chromosome. Thus, male-to-male transmission 
cannot occur. Daughters of an affected father are 
obligate carriers, who will later transmit the 
mutated allele to 50% of their children. X-linked 
recessive genodermatoses are presented in 
Table 9.1. Several of these disorders are reviewed 
in detail ahead.

9.2.1	 �Steroid Sulfatase Deficiency/
X-Linked Ichthyosis

Steroid sulfatase deficiency, also known as 
X-linked ichthyosis, was first described as a dis-
tinct type of ichthyosis in 1965 [7]. It is the sec-
ond most common type of ichthyosis, with a 
worldwide incidence of between 1 in 2000 to 1 in 
9500, affecting almost exclusively males. 
Deficiency of the enzyme steroid sulfatase causes 
impaired hydrolysis of cholesterol sulfate and 
dehydroepiandrosterone with subsequent accu-
mulation of cholesterol 3-sulfate in the epidermis 
[8]. Cholesterol sulfate is thought to play a role in 
membrane integrity and normal desquamation, 

Paternal

Fertilized ovum

Early cell division

Barr bodies =
inactivated X
chromosomes

X chromosome
inactivation

Mitosis

Mosaic

Maternal

Fig. 9.1  X inactivation in a female embryo. Both X chro-
mosomes are transcribed until about the 20-cell stage. At 
this point, one X chromosome is randomly inactivated by 

condensation of the DNA into heterochromatin (the Barr 
body). The same X chromosome remains inactivated in all 
daughter cells
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and its’ excess results in this inherited disorder of 
cutaneous keratinization with possible extracuta-
neous manifestations [9]. The disorder is caused 
by a deletion of the entire STS gene (mapped to 
Xp22.31) in 90% of the patients, and inactivating 
mutations in others [10, 11]. The STS gene 
escapes lyonization and has a double expression 
in females compared with males. For this reason, 
female carriers do not develop this condition 
through functional mosaicism [12]. A family of 
three homozygous women, daughters of an 
affected male and a female carrier of X-linked 
ichthyosis has been described [13].

9.2.1.1	 �Clinical Features in Males
During the neonatal period, most affected males 
will present with mild erythroderma and general-
ized peeling with exfoliating large translucent 
scales [14]. Later, during infancy, symmetrically 
distributed large polygonal dark-brown adherent 
scales develop on the extremities, trunk and neck. 
The neck is almost always involved while palms, 
soles and face are spared.

Extracutaneous manifestations include 
asymptomatic corneal opacities that can be seen 
in 10–50% of patients [15]. Another extracutane-
ous finding is cryptorchidism, occurring in 

Fig. 9.2  The lines of 
Blaschko. Blaschko’s 
lines represent pathways 
of epidermal cell 
migration and 
proliferation during 
development. Functional 
mosaicism occurring in 
females due to normal X 
inactivation, results in 
Blachko-linear 
distribution of X linked 
genodermatoses in 
females

9  Gender and Genodermatoses
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approximately 20% of the patients [16]. Testicular 
cancer and hypogonadism independent of testic-
ular maldescent have been reported [16–18]. 
Neurologic symptoms such as seizures, reactive 
psychological disorders, attention deficit disor-
der and developmental delay, may occur and 
thought to represent a manifestation of contigu-
ous gene syndromes [15].

9.2.1.2	 �Features in Females
Mothers of affected fetuses may present with 
prolonged labor due to deficiency of steroid sul-
fatase in the fetal placenta [19]. Low or absent 
levels of unconjugated estriol in maternal serum 
may point out the possibility of affected fetus and 
may be used for prenatal diagnosis [20]. Female 
carriers do not exhibit any skin manifestations. 
Asymptomatic corneal opacities present in 25% 
and are the only reported finding associated with 
steroid sulfatase deficiency [21].

9.2.2	 �Fabry Disease

Fabry disease was first described in 1898 [22, 
23]. It is a progressive multi-systemic lysosomal 
storage disorder caused by a deficiency of 
α-galactosidase A due to mutations in the GLA 
gene (Xq22.1) [24]. The deficient enzyme leads 
to accumulation of glycosphingolipids, predomi-
nantly globotriaosylceramide, within lysosomes, 
triggering a cascade of cellular events and result-
ing in multiorgan system damage. The incidence 
is reported to be approximately 1  in 80,000 but 
may represent an underestimation, as newborn 
screening surveys suggest that the incidence may 
be much higher [25]. Most clinically apparent 
affected individuals are males.

9.2.2.1	 �Clinical Features in Males
The phenotype, as well as the age of onset, of 
Fabry disease is very variable. The classic form of 
the disease is seen in affected hemizygous males, 
where the onset of symptoms usually occurs in 
early childhood or adolescence [26]. One of the 
earliest manifestations is angiokeratomas of the 
skin and mucous membranes. These are individ-
ual punctate, dark-red to blue-black macules or 

slightly elevated papules that may become slightly 
hyperkeratotic when enlarged. They tend to be 
clustered between the umbilicus and the knees, 
but can be found anywhere. The oral mucosa and 
conjuctiva are commonly involved. Additional 
early manifestations include acroparesthesias, 
occurring as episodic crises of agonizing, burning 
pain in the distal extremities, hypohidrosis and 
ocular involvement. Characteristic corneal opaci-
ties, termed cornea verticillata, are the most com-
mon ophthalmologic finding, followed by 
lenticular opacities and tortuosity of conjuctival 
and retinal vessels. Characteristic facial features 
have been described in men with Fabry disease. 
They include periorbital fullness, prominent ear 
lobes, bushy eyebrows, a broad forehead and 
nasal bridge, thick lips, prognathism [27].

As disease progresses, cardiac abnormalities, 
cerebrovascular disease and progressive renal 
insufficiency are a major cause of morbidity and 
mortality. The cardiac and cerebrovasclar disease 
are present in most males with the classic pheno-
type by middle age. A variety of cardiac compli-
cations may occur including hypertrophic 
cardiomyopathy, arrhythmias and coronary 
insufficiency. The cerebrovascualr disease results 
from multifocal small vessel involvement caus-
ing an increased risk of transient ischemic attacks 
and strokes. Renal disease is characterized by 
progressive proteinuria and the development of 
azotemia in the third to fifth decade of life man-
dating chronic dialysis or renal transplantation. 
Other abnormalities include gastrointestinal 
(abdominal pain, diarrhea, vomiting) [28], pul-
monary (chronic cough, dyspnea, wheezing) 
[29], vascular (pitting edema), cochleo-vestibular 
(hearing loss, tinnitus, dizziness) and psycholog-
ical manifestations (depression, anxiety) [30].

Atypical variants of Fabry disease include the 
cardiac variant and the renal variant. They mani-
fest with a later onset, lack the characteristic 
angiokeratomas and thought to be underdiag-
nosed [31, 32].

9.2.2.2	 �Features in Females
The clinical manifestations in heterozygous 
females ranges from asymptomatic to as severe 
as the classic affected male. The severity depends 
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on the particular GLA mutation and the random 
inactivation of the X-chromosome in different 
cells affecting the degree of enzyme activity [33, 
34]. The distinction between recessive and domi-
nant is blurred as many “carriers” are symptom-
atic. In most cases, the clinical course is milder 
and heterozygous females have a later onset of 
clinical abnormalities and better prognosis than 
affected males [26]. Mild manifestations include 
the corneal opacities, acroparesthesias, angioker-
atomas and hypohidrosis. Interestingly, the skin 
lesions of women do not show a mosaic pattern. 
This might suggest a pathogenesis related to cells 
that are not permanent residents of the skin or are 
nonepidermal cells. In this case, lyonization leads 
to intermingling of cells expressing the normal 
and abnormal genotype and no clinical apparent 
pattern is seen [35]. Serious manifestations might 
develop with advancing age and include signifi-
cant left ventricular hypertrophy, cardiomegaly, 
myocardial ischemia and infarction, cardiac 
arrhythmias, transient ischemia attacks, strokes, 
and end stage renal disease [33, 36].

Biweekly intravenous enzyme replacement 
therapy is effective in arresting disease progres-
sion [37, 38], making early diagnosis of an 
important value. Enzyme analysis demonstrating 
marked enzyme deficiency is useful in diagnosis 
of hemizygous males, while suspected female 
carriers may need to undergo molecular testing to 
confirm the diagnosis of Fabry disease.

9.2.3	 �Hypohidrotic Ectodermal 
Dysplasia

Hypohidrotic ectodermal Hypohidrotic ectoder-
mal dysplasia is the most common form of ecto-
dermal dysplasia. The majority of the cases are 
associated with mutations or deletions in the 
ectodysplasin (EDA) gene inherited on the 
X-chromosome, but both clinically similar auto-
somal dominant and autosomal recessive forms 
exist. Ectodysplasin-A is a component of the 
TNF-α related signaling pathway involved ecto-
dermal-mesodermal interactions during embryo-
genesis [39]. It has a critical role in maintaining 
normal development of ectodermal appendages 

including hair, teeth, and sweat gland. The preva-
lence of the disorder has been reported to be 
between 1:10,000 and 1:100,000 male live births 
[40]. Males with X-linked hypohidrotic ectoder-
mal dysplasia are hemizygous for EDA gene 
abnormalities and usually express the full-blown 
phenotype of hypotrichosis, hypohidrosis, oligo-
dontia, and a predisposition to respiratory infec-
tions. Females with the condition are heterozygous 
and present with a variable phenotype [41].

9.2.3.1	 �Clinical Features in Males
The three cardinal features that become obvious 
during childhood are hypotrichosis, hypohidrosis 
and hypodontia. Affected neonates may present 
at birth with a collodion-like membrane, marked 
skin scaling or periorbital hyperpigmentation. 
The scalp hair is sparse to absent, and when pres-
ent it is thin, lightly pigmented and slow growing. 
Due to decreased sweating, heat intolerance 
develops during infancy and poses a major prob-
lem. Teeth fail to erupt at the expected age, may 
be absent or reduced in number and peg-shaped. 
Additional cutaneous manifestations include 
eczema affecting most of the patients, with 
fragile-appearing skin, facial sebaceous hyper-
plasia, periorbital hyperpigmentation, smooth 
skin due to absent eccrine pores. Other signs 
include characteristic facies (saddle nose, full 
everted lips, frontal bossing), thick nasal secre-
tions, dry eye symptoms, recurrent respiratory 
tract infections and raspy voice.

9.2.3.2	 �Features in Females
The clinical manifestations in female patients 
are variable due to the random nature of the 
X-inactivation. Female patients may be asymp-
tomatic, show limited involvement or manifest 
with the full blown disease (similar to the hemi-
zygous male). Differentiating female carriers 
with marked skewed X inactivation from 
unaffected females on one side and from the 
“full blown” autosomal recessive form on the 
other side may prove to be difficult. Dental 
abnormalities, mild hypohidrosis and mild hypo-
trichosis are commonly described clinical fea-
tures [42]. An observational study from Italy 
described the clinical findings in six heterozy-
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gous female carriers [43]. Teeth abnormalities 
were the most constant marker of the disorder, 
including absence of several germ layers, peg-
shaped teeth and delayed eruption. The scalp 
hair was typically thin but showed a highly vari-
able degree of hypotrichosis. An important find-
ing was a patchy distribution of vellus body hair 
following the lines of Blaschko. The normal skin 
was paler, contained vellus hair and looked 
slightly more elevated. The abnormal skin was 
slightly depressed, dryer, hyperpigmented and 
did not contain hair follicles. The starch-iodine 
test drew the lines of Blaschko, demonstrating 
the pattern of distribution of functioning eccrine 
sweat glands. Additional clinical features in 
female carriers include aplasia or hypoplasia of 
the mammary glands (breast and nipple), possi-
bly associated with breastfeeding difficulties 
[44, 45].

9.2.4	 �Menkes Disease

Menkes disease, also known as Menkes kinky 
hair disease, is an x-linked recessive form of cop-
per deficiency caused by different mutations in 
the ATP7A gene [46, 47]. The gene encodes a 
copper-transporting ATPase and mutations result 
in defective copper absorption. This leads to the 
biochemical profile that involves low copper lev-
els in the blood, liver, brain and hair, reduced 
activity of copper-dependent enzymes and para-
doxical accumulation of copper in certain tissues 
[48]. It is a rare disease with an estimated inci-
dence of 1 in 100,000 [49]. The main clinical fea-
tures are progressive neurodegeneration, marked 
connective tissue anomalies and typical sparse 
abnormal hair [50]. The classic form of the dis-
ease manifests in boys, with death occurring by 
3  years of age, while females usually manifest 
with variable clinical findings. A milder allelic 
variant of Menkes disease is known as occipital 
horn syndrome, characterized by a less severe 
neurological phenotype [48].

9.2.4.1	 �Clinical Features in Males
Affected infants may appear normal in the first 
8–12 weeks of life, then gradually develop failure 

to thrive, hypotonia, lethargy, hypothermia, sei-
zures and severe developmental delay [49]. 
Shortly thereafter, hair changes become mani-
fest. The scalp and sometimes eyebrow hair is 
short, sparse, coarse, twisted (pili torti) and may 
be lightly pigmented [51]. Other hair abnormali-
ties include transverse fracture of the hair shaft 
(trichoclasis), longitudinal splitting of the shaft 
(trichoptilosis), segmental shaft narrowing 
(monilethrix) and brush-like swellings of the hair 
shaft (trichorrhexis nodosa) [52, 53].

Distinctive facial features include pudgy 
cheeks (jowly appearance), a cupid’s bow of the 
upper lip and horizontal eyebrows [48]. 
Additional clinical features include pectus exca-
vatum, skin laxity (particularly at the nape of the 
neck, the axilla, and on the trunk) and umbilical 
or inguinal hernias. Patients may also have dif-
fuse cutaneous pigmentary dilution due to 
decreased activity of tyrosinase, a copper-
dependent enzyme. Vascular tortuosity, bladder 
diverticula and gastric polyps are common.

9.2.4.2	 �Features in Females
Menkes disease in females manifests with a vari-
able spectrum of clinical findings. Most obligate 
female carriers present with patches of swirled 
hypopigmentation or pili torti along Blaschko’s 
lines [51]. Additional clinical findings in females 
that are uniformly present include neurodevelop-
mental disability, hypotonia, and connective tis-
sue findings, while other features, such as 
seizures, cerebral atrophy, and cerebrovascular 
tortuosity may be present but are under-reported 
and under-studied [54]. Heterozygous females 
may also be asymptomatic, due to favorably 
skewed X-chromosome inactivation [55] and a 
classic form was also reported [54].

9.2.5	 �Management and Treatment

Treatment is mainly symptomatic with gastros-
tomy tube placement to manage caloric intake, 
surgery to repair bladder diverticula and antibiotic 
prophylaxis to prevent bladder infections [49]. 
Early treatment with parentral copper (Cu) has 
shown to improve the neurodevelopmental out-
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come in a subset of boys with the classic form of 
the disease [56, 57]. This treatment has never 
been studied in female patients [54]. Due to its 
severe phenotype and poor prognosis, genetic 
counseling is of great value with carrier detection 
possible through molecular genetic testing of at-
risk female relative (following identification of 
the ATP7A pathogenic variant in the family).

9.3	 �X-Linked Dominant 
Genodermatoses

Most X-linked dominant genodermatoses are 
lethal in male embryos and therefore seen almost 
exclusively in females. Occasional male patients 
can be explained by functional mosaicism 
(Klinefelter syndrome) or genomic mosaicism 
(de novo half-chromatid or postzygotic muta-
tion). Females typically present with a mosaic 
pattern of cutaneous lesions, following Blacshko’s 
lines. An affected mother will transmit the dis-
ease (whether lethal or nonlethal) to 50% of her 
children. A list of the known X-linked dominant 
genodermatoses is presented in Table  9.2 (see 
Table 9.2); a few of them are discussed in more 
details ahead.

9.3.1	 �Conradi-Hunermann-Happle 
Syndrome

Conradi-Hunermann-Happle syndrome (CHHS), 
also known as chondrodysplasia punctata type 2, 
is a rare X-linked dominant disorder of choles-
terol biosynthesis affecting mainly the skin, 
bones and eyes. The disorder is caused by muta-
tions in the EBP gene which encodes emopamil-
binding protein (EBP) also called 
3β-hydroxysteroid-Δ8, Δ7-isomerase [58, 59]. 
This protein is a widely expressed integral mem-
brane protein, and its deficiency leads to the 
accumulation of 8-dehydrocholesterol and 
8(9)-cholesterol in the skin, plasma and other 
body tissues. The main clinical features include 
radiographic epiphyseal stippling, rhizomelic 
shortness, skin abnormalities, patchy alopecia, 
cataracts, and midfacial hypoplasia [60]. It pres-

ents almost exclusively in females, where a vari-
able phenotype and skin lesion following 
Blaschko’s lines has been attributed to lyoniza-
tion [35, 61]. Although assumed to be lethal in 
male embryos [60], a few cases in male patients 
have been described. Several due to somatic 
mutations [62, 63], one due to gonosomal aneu-
ploidy [64] and others who have not had molecu-
lar characterization [65–68]. CHILD syndrome 
(Congenital Hemidysplasia with Ichthyosiform 
Erythroderma [or Nevus] and Limb Defects), 
another rare X-linked dominant disorder shares 
some clinical features with CHHS.  Stippled 
epiphyses during infancy and asymmetric limb 
shortening represents features of both syndromes, 
however, the striking lateralization of the skin 
involvement in CHILD syndrome easily differen-
tiates the two.

9.3.1.1	 �Clinical Features
The most common manifestation at birth is gen-
eralized erythema with thick, adherent feathery 
scales, often with streaks and whorls of hyper-
keratosis following Blaschko’s lines (Fig. 9.3a). 
This usually resolves within the first weeks or 
months of life and is replaced by linear or patchy 
follicular atrophoderma with dilated follicular 
openings. Pigmentary abnormalities (hyper- or 
hypopigmentation) along Blaschko’s lines may 
coexist. The hair may be sparse, coarse or luster-
less with patches of scarring alopecia (Fig. 9.3b). 
Nail changes include flattening and splitting of 
the nail plates [60, 69, 70].

Skeletal anomalies normally begin soon after 
birth and during early childhood as stippling or 
punctuate calcifications (chondrodysplasia punc-
tata). They usually involve the epiphyses of the 
long bones, the trachea and vertebrae and can be 
detected on radiographs during infancy. These 
changes are age dependent and cannot be seen 
once bone maturation progresses and normal 
epiphyseal ossification occurs. Most patients 
present with an asymmetric rhizomelic shorten-
ing of limbs, often involving the femur, humerus 
and other tubular bones [60]. Moderate to severe 
kyphoscoliosis is common and can present in 
infancy or early childhood. Additional skeletal 
abnormalities include frontal bossing, malar 
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hypoplasia, a flat nasal bridge, a short neck and 
postaxial polydactyly [60].

Unilateral, asymmetric, and/or sectorial cata-
racts, which are present at birth or develop early 
in, are the most common ocular abnormality, less 
frequently, microphthalmia and/or microcornea 
may coexist [60, 71, 72].

Other features, less commonly seen, include 
cardiac or renal malformations, sensorineural 
deafness, CNS malformations and clubfoot [60, 
72]. Intelligence and life expectancy are typically 
normal.

The classic features of CHH have been 
reported in male patients (as mentioned above) 
and the clinical features are well within the 
marked variability described in affected females.

An allelic X-linked recessive multiple con-
genital anomaly syndrome has been described in 
males with a hemizygous EBP pathogenic mis-
sense mutation [73, 74]. Patients presented with a 
collodion-like presentation at birth and evolution 
to variable ichthyosis phenotype. Neurologic 
manifestations including moderate to severe 

developmental delay, CNS malformations 
(Dandy-Walker malformation, agenesis of the 
corpus callosum, major gyral abnormalities). 
Additional features included hydrocephalus, cat-
aracts, cryptorchidism, and cardiovascular, cra-
niofacial and skeletal anomalies.

Treatment of CHHS is symptomatic and indi-
vidualized. Orthopedic care is important for the 
management of leg length discrepancy and 
assessment of kyphoscoliosis. Opthalmologic 
care for cataract extraction and correction of 
vision and dermatologic care for the management 
of skin lesions are additional important therapeu-
tic aspects.

9.3.2	 �Incontinentia Pigmenti

Among the X-linked dominant disorders with 
male lethality, incontinentia pigmenti (IP), also 
known as Bloch-Sulzberger syndrome, is perhaps 
the best investigated. It is a rare X-linked domi-
nant multi-system disorder involving the skin, 
teeth, nails, eyes, and central nervous system. 
The name is derived from the pathologic picture 
of pigmentary incontinence in the third stage of 
the disease [75]. IP is caused by mutations in the 
NEMO (also known as IKBKG) gene at Xq28 
[76]. It is caused by a large deletion in most 
patients. The NEMO gene product is required for 
the activation of the nuclear factor-kappa B (NF-
κB) transcription factor [77]. At the skin level, 
NF-κB appears to have a dual role in cell growth 
and apoptosis [78]. X-linked hypohidrotic ecto-
dermal dysplasia and immunodeficiency is 
another phenotype associated with mutation of 
the NEMO gene. It is caused primarily by mis-
sense mutations that result in impaired, but not 
absent, NF-κB signaling [79, 80].

The vast majority of IP patients are females 
with skin lesions presenting in swirling patterns 
following Blaschko’s lines due to cutaneous 
mosaicism. Although defined as a “male-lethal” 
disease, there are well-documented male cases 
[81, 82]. Survival in males is attributed to 
Kleinfelter syndrome, somatic mosaicism or 
hypomorphic mutations [83, 84].

a

b

Fig. 9.3  Skin and hair findings in Conradi-Hunermann-
Happle syndrome. (a) Linear streak of hyperkeratosis 
over the shin. (b) Patches of scarring alopecia
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9.3.2.1	 �Clinical Features
The cutaneous manifestations of IP classically 
evolve through four well characterized stages 
[85]. The onset, duration and severity of the 
stages are variable among patients. Some stages 
may overlap (Fig. 9.4) and some may not appear 
at all. In all stages, the skin lesions occur along 
Blaschko’s lines. Stage I (vesiculobullous stage 
I) presents perinatally as an erythematous vesicu-
lar rash that is most common on the limbs and 
scalp. It generally disappears after a few weeks or 
months when it evolves into hypertrophic wart 
like linear papules and plaques that favor the dis-
tal extremities (verrucous stage II), and disappear 
later in infancy. The hyperpigmented stage, 
(hyperpigmented stage III), which is the hallmark 
of IP is the next to follow. Brown or slate grey 
macules arise in a swirled pattern along 
Blaschko’s lines with a predilection for the trunk 
and intertriginous sites (groin, axillae). The pig-
mentary changes can be linear, swirled, or reticu-
lated but can be quite limited. It usually fades by 
adolescence but may persist into adulthood. 
When the pigmentation fades, linear hypopig-
mentation and alopecia, most noticeable on the 

posterior aspects of the calves, are to follow 
(hypopigmented/atrophic stage IV). These 
changes are mostly permanent and often the only 
signs of skin involvement in adult patients.

The most common extracutaneous manifesta-
tions are dental anomalies affecting more than 
80% of IP patients [86]. These include hypodontia, 
microdontia, delayed dentition and abnormally 
shaped teeth (conical or peg-shaped). Dystrophic 
nails (lined, pitted or brittle), linear areas of alope-
cia and absence of sweat glands may accompany 
skin stages II and IV, respectively. Breast abnor-
malities ranging from aplasia to supernumerary 
nipples are variably present [87]. Ophthalmologic 
abnormalities are common and variable [88]. 
Retinal hypervascularization conferring risk of 
retinal detachment in infancy and childhood is of 
major concern [89, 90]. Other Ophthalmologic 
abnormalities include strabismus, cataracts, 
microphthalmia, optic atrophy, retinal dysfunc-
tion, retinal pigmentary abnormalities, uveitis, 
nystagmus, and blindness [88, 91–93].

Neurologic abnormalities occur in about 30% 
of patients with IP resulting in convulsive disor-
ders, motor abnormalities (hemiplegia, diplegia, 
or tetraplegia), developmental delay and intellec-
tual disability [94, 95]. These neurological abnor-
malities appear to be associated with CNS 
vasculopathy (cerebral macro- and 
microangiopathy).

Additional less common clinical features 
include skeletal and structural anomalies (scolio-
sis, skull deformities, somatic asymmetry), pri-
mary pulmonary hypertension and malignancies 
[86, 96–98].

As mentioned above, cases of male patients 
with IP are well-documented. In general, the 
clinical features are similar to those of female 
patients but males are more likely than females to 
have neurologic abnormalities [99].

The management of IP includes topical treat-
ment for the skin lesions and prevention of infec-
tions. Baseline and longitudinal ophthalmologic 
and neurologic evaluations are recommended as 
well as an early assessment by a pedodontist.

a

b

Fig. 9.4  Overlapping Blaschko-linear stages of inconti-
nenta pigmenti. (a) Linear and reticulated hyperpige-
mented streaks over groin and lower limb, occurring 
simultaneously to linear vesiculobullous lesions over 
upper limb (b) in an infant with incontinenta pigmenti
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9.3.3	 �Focal Dermal Hypoplasia

Focal dermal hypoplasia (FDH), also called 
Goltz syndrome or Goltz-Gorlin syndrome, is a 
rare X-linked dominant genodermatosis involv-
ing primarily the skin and its appendages, but 
also characterized by craniofacial and skeletal, as 
well as ocular, renal and gastrointestinal anoma-
lies [100]. The clinical features are the conse-
quence of developmental abnormalities in 
mesodermal and ectodermal structures [101, 
102]. The disorder is caused by mutations in the 
PORCN gene, encoding an O-acyltransferase 
which is crucial for the Wnt signaling pathway 
[103–105]. Activation of the Wnt pathway is 
important for normal development [106]. The 
Wnt signaling stimulates fibroblast proliferation, 
inhibits adipogenesis and induces osteogenesis. 
It also has key roles in early limb patterning and 
tooth formation. The dermatologic features of 
FDH follow Blaschko’s lines due to mosaicism 
and lyonization [107], also explaining the vari-
ability in the disease phenotypes [108]. While the 
primary cutaneous abnormality is dermal rather 
than epidermal, the Blaschko-linear pattern 
reflects embryonic migration pathways of epider-
mal development. This has led to the postulation 
that PORCN expression and resultant Wnt sig-
naling originating from the epidermis, regulate 
development of the underlying dermis [109]. 
This has been shown in mice with ectoderm-
specific deletion of PORCN [110]. Females 
account for 90% of individuals with FDH. The 
remaining 10% are males with genomic or func-
tional mosaicism, as non-mosaic male mutations 
are presumed to be lethal. Approximately 95% of 
FDH are due to a de novo pathogenic mutation, 
which likely reflects a decreased likelihood of 
reproduction by severely affected women and the 
lethality of PORCN mutations with widespread 
expression. A preferential inactivation of the 
mutant X chromosome or a postzygotic mutation 
might be required for survival of affected female 
fetuses, as been suggested by some authors [111].

9.3.3.1	 �Clinical Features
Dermatologic findings are key features in FDH 
[100, 101, 112, 113]. Streaks of skin atrophy in a 

Blaschko-linear pattern, which are erythematous 
at birth, and typically become hypopigmented with 
time are present in most cases. They may be accom-
panied by telangiectasias and less commonly 
hyperpigmentation rather than hypopigmentation. 
Outpouchings of fat in the dermis, manifesting as 
soft, yellow-pink cutaneous nodules, are typically 
seen on the trunk and extremities. Periorificial 
papillomas with a raspberry-like appearance favor 
the anogenital region, lips, larynx and acral sites, 
but may appear anywhere. The nails can be absent 
(anonychia), small (micronychia), hypoplastic, or 
dysplastic, often with longitudinal ridging, split-
ting, or V-nicking. Hair can be sparse, wiry or 
absent with patches of alopecia. Hair shaft abnor-
malities on scanning electron microscopy are com-
mon. Dental abnormalities including enamel 
defects, longitudinal grooving, peg teeth or 
hypodontia are present in most cases [113].

Limb malformations noted at birth, including 
syndactyly, oligodactyly, and ectrodactyly (split-
hand/foot or “lobster-claw”malformation) may 
impair function. Additionally, reduction defects 
of the long bones ranging from leg length dis-
crepancies to transverse defects of the distal 
radius/ulna or tibia/fibula are commonly seen 
[114]. Osteopathia striata, a striated appearance 
of the bones evident on plain x-rays is another 
common feature. Less common skeletal abnor-
malities include scoliosis, hypoplastic clavicles 
and ribs, and a deformed thorax [112].

Developmental abnormalities of the eye can 
include iris and chorioretinal coloboma (most 
common ocular manifestation), nystagmus, stra-
bismus, cataracts, anophthalmia, microphthal-
mia, and lacrimal duct abnormalities [115].

The craniofacial features in FDH are highly 
variable and can include notched or hypoplastic 
alae nasi, facial asymmetry, a pointed chin, 
abnormal ear morphology and cleft lip and palate 
[114, 116].

Other occasional features include aplasia cutis 
congenita, myelomeningocele, deafness, renal or 
urinary tract anomalies and gastrointestinal mal-
development (el and abdominal wall defect) 
[117].

A recent cohort of 18 patients with FDH pro-
vided a phenotypic summary and proposed clini-
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cal diagnostic criteria [114]. The authors 
suggested that the diagnosis should be made in 
any individual with three or more characteristic 
skin manifestations in conjunction with at least 
one characteristic limb malformation. The char-
acteristic skin manifestations include congenital 
patchy skin aplasia, congenital nodular fat herni-
ation, congenital hyperpigmentation or hypopig-
mentation in Blaschko-linear distribution, 
telangiectasia, and congenital ridged dysplastic 
nails. The characteristic limb malformations are 
ectrodactyly, transverse limb defects, syndactyly, 
oligodactyly, or marked long bone reductions.

Because relatively few affected males have 
been reported, no comprehensive data for a “typi-
cal” male phenotype exist. Affected males may 
have any of the features seen in affected females, 
but due to the somatic mosaicism for the PORCN 
pathogenic variant, they are generally more 
mildly affected than females [103, 104, 118].

The management of FDH depends on the clin-
ical manifestations. The treatment is supportive 
with appropriate skin care for the pruritic erosive 
lesions that are also prone to infection, pulsed 
dye laser may improve the telangiectasias and 
papillomas can be treated with curettage or pho-
todynamic therapy. Subspecialist referral based 
on the associated abnormalities is important.

9.4	 �Other Genodermatoses

Other genodermatoses with gender dependent 
expression are presented in Table  9.3. 
Chromosomal abnormalities involving the sex 
chromosomes are another form of genodermato-
ses associated with gender differences. Klinefelter 
syndrome and Turner syndrome belong to this 
category and will be further discussed.

9.4.1	 �Klinefelter Syndrome

Klinefelter syndrome, 47,XXY (KS) is the most 
common chromosomal disorder in males and the 
most common genetic cause of infertility [119], 
affecting approximately one in 660 newborn 
boys [120]. It was first reported in 1942 by 

Klinefelter et  al. who described nine men with 
enlarged breasts, sparse facial and body hair, 
small testes and an inability to produce sperm 
[121]. The genetic background of an extra X 
chromosome was discovered in 1959 [122]. 
Despite at least one extra X chromosome, patients 
with this syndrome are phenotypically males. 
The classic form of KS, (80–90%) is defined by a 
47,XXY karyotype resulting from the aneuploidy 
of the sex chromosomes. Higher-grade aneuploi-
dies (e.g. 48,XXXY or 48,XXYY), structurally 
abnormal X chromosome (e.g. 47,iXq,Y) or 
mosaicisms (e.g. 47,XXY/46,XY) make up the 
remaining 10–20% of cases [123].

The main features of KS are small testes, 
hypergonadotropic hypogonadism and cognitive 
impairment. Additional characteristics include 
gynecomastia, infertility, tall stature, long lower 
extremities, eunuchoid body proportions and 
sparse body hair [120, 124]. The clinical mani-
festations may be variable thus karyotyping is 
used to confirm the diagnosis [120].

9.4.1.1	 �Dermatologic Manifestations
Sparse facial and body hair were included in the 
original report of KS [121] and are common. 
They result from the low testosterone levels 
[125]. Leg ulceration has been reported as a com-
plication or manifestation of KS in many occa-
sions. The prevalence was reported to be 6–13% 
in one series [126]. The pathogenesis of the ulcer 
formation in the setting of KS is still unclear but 
is believed to be complicated and multifactorial. 
Chronic venous insufficiency, obesity, congenital 
venous and arterial anomalies, hormonal influ-
ences, comorbidities including diabetes mellitus 
and autoimmune diseases and abnormalities in 
coagulation and fibrinolytic systems have all 
been reported [127, 128]. The leg ulcerations are 
usually hard to treat. Treatment options include 
local wound care, but successful testosterone 
replacement therapy has also been reported 
[128–130].

The treatment and care of patients with KS is 
multidisciplinary and should ideally involve 
speech therapists, psychologists, general 
practitioners, pediatricians, endocrinologists, 
urologists, and infertility specialists [120].

9  Gender and Genodermatoses
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9.4.2	 �Turner Syndrome

Turner syndrome is the most common sex chro-
mosome abnormality affecting females and has 
an incidence of 1 in 2500 live female births [131]. 
It was first described by Turner et al. in 1938 as a 
triad of infantilism, webbed neck and elbow 
deformity (cubitus valgus) [132]. With time, vari-
ous clinical manifestations were added to the 
syndrome. The most common are short stature, 
premature ovarian failure and phenotypic abnor-
malities including high palate, nail dysplasia, low 
posterior hairline, wide spaced nipples, webbed 
neck and low-set or malrotated ears [133]. 
Additional medical problems associated with TS 
include cardiovascular defects, renal malforma-
tions, skeletal anomalies, hearing loss and auto-
immune disorders. The chromosomal basis for 
TS was described in 1959 [134]. There is genetic 
heterogeneity with an absence of either the entire 
second X chromosome, a part of it, a defect in its’ 
structure or mosaicism of 45, X with another cell 
line [135]. Approximately 50% of TS patients 
have the classic monosomy X (a 45, X karyo-
type) [136]. Mosaicism, which arises from 
postzygotic nondisjunction, may lead to a higher 
survival rate [137, 138]. The pathophysiologic 
basis of TS is considered to be a consequence of 
deficient expression of certain genes on the X 
chromosome, as not all X-linked genes undergo 
lyonization [139, 140]. The pseudoautosomal 
region, which is the distal tip of the short arm of 
the X chromosome, escapes inactivation and has 
homologues on the Y chromosome [140]. Several 
genetic loci have been implicated in TS including 
the short stature homeobox (SHOX) gene and 
also genomic imprinting [135]. Some genotype-
phenotype correlations have been described 
[140]. Although the cutaneous findings in Turner 
syndrome are not the main pathology, they may 
provide important clinical clues for early 
detection.

9.4.2.1	 �Dermatologic Manifestations
Lymphatic abnormalities are a common present-
ing manifestation of TS and possible sequelae 
include webbed neck, redundant neck folds and a 
low posterior hairline and small hypoplastic con-

cave fingernails [135]. Cystic hygroma results 
from jugular lymphatic obstruction during 
embryogenesis and may be noted at birth. The 
congenital lymphedema usually resolves sponta-
neously by 2 years of age but lymphedema of the 
legs may recur unilateraly or bilaterally in late 
childhood or adult life. The lymphedema is usu-
ally asymptomatic but, if necessary, may be 
treated with support stockings or leg elevation. It 
also may predict other systemic disorders, such 
as cardiac disease [141, 142].

Patients with TS have an increased number of 
benign melanocytic nevi of an unknown etiology 
[143–145]. These nevi are usually small, non-
dysplastic, located mostly on the face, back, and 
extremities and are acquired usually in late child-
hood. Controversy exists regarding the preva-
lence of melanoma. A national cohort study from 
Great Britain suggested that women with TS are 
possibly at increased risk for melanoma [146]. In 
other studies, despite the increased number of 
nevi, the incidence of melanoma seemed to be 
markedly reduced [144]. Treatment measures 
such as growth hormone, oral contraceptives or 
hormone replacement have failed to show a sig-
nificant influence on nevus count and melanoma 
risk [135]. Periodic skin examinations and photo-
protection are advised.

An increased risk of keloid formation and 
hypertrophic scarring has been long reported 
[147], but questioned recently. Reported hair 
abnormalities include unusual patches of short 
and long hair, asynchronous scalp hair growth 
[148], facial hirsutism, scant axillary and pubic 
hair [149] and alopecia areata [150]. Other der-
matologic associations include premature facial 
skin aging [151], vitiligo [152, 153], psoriasis 
[150], decreased acne prevalence [135], increased 
frequency of cafe’ au lait macules, neonatal cutis 
verticis gyrate in the context of congenital lymph-
edema [154], halo nevi [155, 156], multiple 
pilomatricomas [157], hemangiomas [158] and 
pigmentary alterations following Blaschko’s 
lines in mosaic TS [159].

TS is a complex medical condition that 
requires early medical evaluation, intervention, 
and long-term follow-up by a multi-disciplinary 
team.

S. S. Levi and V. Molho-Pessach



121

�Conclusion
Gender specific differences are characteristic of 
genodermatoses in which the pathogenesis 
involves the sex chromosomes. These include 
the X-linked genodermatoses (recessive and 
dominant) and sex chromosome abnormalities. 
The normal X inactivation (lyonization) which 
occurs in females and results in functional 
mosaicism, is a major determinant of gender 
specific variability in genodermatoses. 
Elucidation of the pathomechanisms responsi-
ble for this gender specific variability and better 
understanding of the role of genes located on 
the sex chromosomes in determining the cuta-
neous phenotype, may provide insights into 
gender differences in dermatology in general.
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Specific Dermatoses of Pregnancy

Arieh Ingber

10.1	 �Introduction

This is a group of dermatological conditions 
which appear only, or almost only, in pregnancy. 
There is confusion about which diseases to 
include in this group and much confusion regard-
ing the names of these diseases. In this chapter 
we will review, up to date, diseases which are 
unique to pregnancy and will discuss the 
nomenclature.

We will review the following diseases:

Pruritic Urticarial Papules and Plaques of 
Pregnancy (PUPPP)

Pemphigoid Gestationis (PG)
Impetigo Herpetiformis (IH)
Prurigo of Pregnancy (Besnier)
Pruritic Folliculitis of Pregnancy
Linear IgM Dermatosis of Pregnancy

10.2	 �Nomenclature 
and Specificity

The nomenclature of these pregnancy-specific 
eruptions has been revised several times, generat-
ing confusion. Several diseases like atopic erup-
tion of pregnancy, which is not specific to 

pregnancy, and intrahepatic cholestasis of preg-
nancy, which is not a dermatosis, were included 
in this group of diseases generating more confu-
sion by further clouding the specificity [1].

The term polymorphic eruption of pregnancy 
[2], a basket of diseases, which are basically dif-
ferent and not related, caused more uncertainty. 
The debate if IH is a pregnancy variant of pustu-
lar psoriasis or a disease sui generis caused con-
fusion. Diseases like prurigo of pregnancy 
(Besnier) and pruritic folliculitis of pregnancy 
were thrown into the basket of polymorphic erup-
tion of pregnancy unjustifiably, caused more 
embarrassment.

In describing the various diseases we will 
emphasize the uniqueness of each of them with 
the intention to try to overcome the uncertainty 
and to cast light on their specificity.

10.3	 �Pruritic Urticarial Papules 
and Plaques of Pregnancy 
(PUPPP)

This disease appears only in pregnancy.

10.3.1	 �Epidemiology

The most common specific dermatosis of preg-
nancy (occurs in about 1 in every 160–200 preg-
nancies). It’s more common among Caucasians. 
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In 80% of the cases it present in primigravid 
women. It was reported to happen more often in 
multiple gestation pregnancies, in pregnancy 
with twins and in maternal over weight. This is 
not my experience. Over the years I have seen 
dozens of cases of PUPPP.  Most of them were 
pregnant with one fetus, most of them had proper 
weight and I didn’t see higher incidence of 
PUPPP in multiple gestation pregnancies. 
Usually occurs in the third trimester of preg-
nancy, from week 35 and on. One study [3] 
revealed a male-to-female infant ratio of 2:1. In 
my experience the incidence of boys or girls birth 
is equal. Rarely, it occurs at postpartum period 
within 2 weeks after delivery. Rarely returns in 
subsequent pregnancies, unless they are multiple 
gestations, and then it is generally less severe 
than the first episode [4–7].

10.3.2	 �Pathogenesis

The pathogenesis of PUPPP is not known. 
Conventional theory is that the distension of the 
abdominal skin during pregnancy causes an alter-
ation of the epidermal skin, and generation of a 
new antigen. PUPPP is a reaction to this antigen. 
This theory is supported by studies revealed that 
PUPPP is more common in multiple gestation, in 
pregnancies with twins or in maternal overweight 
[8]. Since in PUPPP there is no known antibody 
formation against any skin structure this theory is 
doubted.

In a study fetal DNA was found in the skin of 
mothers with PUPPP, suggesting that chimerism 
may be the basic pathogenesis of this dermatosis [9].

Recently it was postulated that mast cells 
(MCs) has a role in the pathogenesis of 
PUPPP.  During pregnancy, the maternal organ-
ism is under the influence of many endocrine as 
well as immunological changes as an adaptation 
to the implanted and developing fetus. Mast cells 
are known for their susceptibility to hormones. 
While physiological numbers of MCs were 
shown to positively influence pregnancy out-
come, at least in mouse models, uncontrolled 
augmentations in quantity, and/or activation can 
lead to pregnancy complications. It is tempting to 

speculate that MCs are involved in the onset of 
PUPPP although no studies are existing showing 
a direct link between MCs and this disease. There 
are several lines of evidence that clearly suggest 
a role for MCs. First, as in urticaria, antihista-
mines are the first line option in the treatment of 
PUPPP and are effective in most patients. Second, 
even though PUPPP and urticaria are different 
diseases there are several similarities in terms of 
the clinical symptoms including pruritic ery-
thema and urticarial lesions. Third, autologous 
whole blood injections have been reported as an 
effective treatment option in PUPPP [10, 11].

10.3.3	 �Clinical Presentation

The rash usually appears in the third trimester. In 
90% of the cases, the disease starts in the abdo-
men, buttocks and thighs, and then spreads to the 
upper limbs and trunk. It never appears on the 
face, neck, and hands and feet (in the typical 
form of the disease). Significantly it appears in 
the abdominal skin and inside and around the dis-
tance striae. An important clue to the diagnosis of 
this disease is, as a rule, the sparing of the navel.

In the vast majority of cases the rash is urticar-
ial and edematous. As a rule the rash is very itchy.

Rarely the rash is polymorphic, with the pres-
ence of blisters and target-like lesions [4, 12, 13]. 
Dyshidrotic rash on the hands and feet was 
reported but never was seen by me. Purpura is 
rarely seen [14].

10.3.4	 �Laboratory Tests

All laboratory tests are normal except eosino-
philia in some cases. Direct and indirect immu-
nofluorescence tests are negative [4].

10.3.5	 �Histopathology

Skin biopsy is rarely necessary. The histology of 
PUPPP is not specific. Two patterns has been 
described a superficial (early) and deep (late). In the 
early superficial pattern the findings are epidermal 
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(Edema of the papillary dermis, focal parakeratosis, 
exocytosis of eosinophils, hyperkeratosis) and peri-
vascular (Lymphohistiocytic infiltration). In the late 
deeper pattern the infiltrate is interstitial scatted 
with eosinophils. The papillary dermis is edematous 
occasionally with blister formation [15].

10.3.6	 �Treatment

In mild cases antihistamines  (Those drugs which 
are allowed in pregnancy) and weak to moderate 
potent steroid creams are recommended.

In severe cases oral prednisone at a dose of 
0.5–1  mg/kg/d is usually needed [16]. In my 
experience most of cases the itch is distressing 
and oral prednisone is necessary to control the 
itch, usually, at least, till delivery. In some cases 
this treatment is necessary even after delivery. 
Phototherapy by narrowband UVB was reported 
to be effective in some cases [14].

Recently, Autologous Whole Blood (AWB) 
injection was reported to be effective in three cases 
of PUPPP unresponsive to therapy [11]. AWB 
often used for treatment of urticaria before the 
introduction of antihistamines and was also thought 
to have beneficial effects in treatment of viral dis-
eases, circulatory disorders and atopic dermatitis. 
The exact mechanism of AWB injection remains to 
be established; however, it is still popular in central 
Europe, mostly in private clinics. Venous blood of 
10  mL was drawn from the patient, followed by 
intramuscular injection of 5  mL of the blood on 
each side of her buttock. All patients showed good 
responses to intramuscular injection of AWB, tol-
erated the treatment, and there were no adverse 
effects to the patients or their babies.

It is tempting to suggest treating PUPPP with 
Omalizumab (Xolair). Omalizumab is category 
B in pregnancy- only recommended for use dur-
ing pregnancy when benefit outweighs risk.

10.3.7	 �Prognosis

The prognosis of PUPPP is usually excellent. No 
fetal or maternal complications have been 
reported. In the most of cases PUPPP is dramati-

cally improving within hours after delivery. In 
some cases the disease can last longer even sev-
eral weeks postpartum. The disease usually does 
not recur in subsequent pregnancies [4, 17].

10.4	 �Pemphigoid Gestationis (PG)

For many years the disease has been named: 
Herpes Gestationis. This name caused much con-
fusion among non- dermatologists physicians 
who mistakenly thought it is an infectious disease 
caused by herpes virus. In the past it happened to 
me several times when after I made the diagnosis 
of Herpes Gestationis, the general practitioner or 
the gynecologist checked for the presence of anti-
bodies to HSV and got angry at me when the 
results were negative. They accused me for caus-
ing false fear to the pregnant woman…Replacing 
the name to PG by Holmes and Black in 1982 [2] 
was absolutely justified.

10.4.1	 �Epidemiology

PG is a rare disease and specific to pregnancy. 
The incidence of PG is unknown and is different 
in different parts of the world. According to vari-
ous studies, the incidence is 1:7000–50,000 
births. It is the least common of the specific der-
matoses of pregnancy. The disease is more com-
mon in the white race [18, 19]. Interestingly, in 
my experience, most Israeli PG patients are 
Sephardic women (women of North- African 
origin).

In my experience in the vast majority of cases: 
boys are born! There is a higher frequency of 
HLA-DR3 and HLA-DR4  in patients with the 
disease. All these facts suggest an ethnic genetic 
background of the disease [20].

10.4.2	 �Pathogenesis

PG is an autoimmune, usually blistering, disease. 
Most patients develop antibodies against 2 
hemidesmosomal proteins, BP180 (BPAG2, col-
lagen XVII) and less frequently BP230. These 
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circulating antibodies belong to immunoglobulin 
G1 subclass (occasionally and/or to G3). 
Immunoglobulin G1 is binding to the extracellu-
lar NC16A domain of BP180 and/or BP230 anti-
gen at the basal layer inducing the formation of 
PG lesions. These antibodies have a very strong 
complement activation ability, and at the end of 
the road inducing C3 deposition at basement 
membrane zone along the upper part of lamina 
lucida [21].

Recently it was demonstrated that There is a 
strong association between MHC class II mole-
cules and PG, indicates a pivotal role of MHC 
class II in the pathogenesis of the disease. MHC 
class II molecules are aberrantly expressed on 
amniochorionic stromal cells and on the tropho-
blast. As a consequence, BP180, which is 
expressed in the amniotic epithelium of the pla-
centa and the umbilical cord, is presented to 
maternal MHC class II in the presence of paternal 
MHC class II and is recognized as a foreign anti-
gen, resulting in the formation of IgG autoanti-
bodies, predominantly of the IgG1 and IgG3 
subclasses, directed to BP180 [22].

For years PG was considered as a bullous pep-
higoid variant of pregnancy. A recent study sug-
gested different pathogenesis between PG and 
Bullos Pemphigoid [23].

10.4.3	 �Clinical Presentation

Usually begins in the second trimester of preg-
nancy at week 21 of gestation. The eruption pres-
ents as periumbilical erythematous urticarial 
lesions that later spreads to limbs, abdomen and 
chest and develop into tense vesicles or blisters. 
Pruritus is severe in most cases. Palms and soles 
involvement may occur. Rarely the rash may 
appear on face and neck. At early stage of the dis-
ease, the differential diagnosis from PUPPP may 
be difficult. Involvement of the umbilicus is an 
important clue to diagnosis of PG.  The lesions 
are arranged in a grouped pattern (resembling 
dermatitis herpetiformis) around the umbilicus. 
Occasionally, distance striae is involved. Rarely 
vesicles and blisters are not developed. Mucosal 
lesions are very rare. In most of cases an exacer-

bation of the diseases can be seen close to deliv-
ery and immediately after [24, 25].

10.4.4	 �Laboratory Tests

Most hematologic studies are within normal 
limits. Eosinophilia is not uncommon and may 
correlate with disease severity. Laboratory val-
ues that may be elevated include immunoglob-
ulin levels, erythrocyte sedimentation rates, 
acute phase reactant levels, and antithyroid 
antibodies [26].

10.4.5	 �Histopathology

Subepidermal blister formation with eosinophilc 
infiltrate. Perivascular Inflammatory reaction at 
the dermoepidermal Junction is present. Edema 
in the dermis is often prominent [27].

10.4.6	 �Direct and Indirect 
Immunofluorescence

In most of PG Patients direct immunofluores-
cence (DIF) results exhibit a linear band of C3 
deposition with or without immunoglobulin G 
(present in 20–25% of patients) along the base-
ment membrane. Indirect immunofluorescence 
may detect circulating antibodies for basement 
membrane zone (HG factor) [21]. Recognition of 
the bullous pemphigoid antigen (BP180) by 
ELISA was reported and was used to determine 
the severity of the disease [28]. HLA-DR3/DR4 
is present in half of patients with PG, as com-
pared with 3% of the general population [20].

10.4.7	 �Treatment

In my experience most PG patients suffering 
from frustrating disease with widespread vesi-
cles and severe itch. Usually systemic treatment 
with prednisone 0.5 mg/kg/d is mandatory. This 
treatment may be limited by age of pregnancy.  
In early pregnancy it may be contraindicated.  
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As always, the physician must consider the risks 
and benefits for the mother and fetus. Many 
anecdotal treatments were reported to control the 
disease: Dapsone, methotrexate, ciclosporine 
and intravenous immunoglobulin [29–31]. 
Recently azathioprine combined with intrave-
nous immunoglobulin was found to be effective 
in a 37 years old pregnant woman who failed on 
prednisone treatment [32].

10.4.8	 �Prognosis

The disease regresses a few weeks or months 
after delivery. A common opinion is that on sub-
sequent pregnancies the disease will appear ear-
lier and will be more severe. There is no evidence 
that this is the rule. Some studies revealed higher 
rate of premature deliveries and small to term 
babies. As a result they recommended follow up 
of those women in high risk pregnancy units  
[33, 34]. In my experience all the PG that I have 
seen, had no miscarriages and delivered healthy 
children. Infants born to mothers with PG, 5–10% 
reported to have transient rash which resolved 
after few weeks [34]. I have never seen the 
appearance of the disease in neonates. The exis-
tence of a second autoimmune disease in PG 
patients, Hashimoto thyroiditis, Grave’s disease 
and others was reported [35].

10.5	 �Impetigo Herpetiformis

10.5.1	 �Nomenclature

This rare disease of pregnancy, is in a long debate 
if it is a disease sui generis or a variant of general-
ize pustular psoriasis of Von Zumbusch. The term 
“impetigo” usually means a bacterial contagious 
disease and this disease is not bacterial and not 
contagious. The term “impetigo” was given due 
to the pustules which are the main features of this 
illness. On the other hand the name generalized 
pustular psoriasis of pregnancy is fixing the atti-
tude that this disease is pustular psoriasis. It is 
still controversial if the disease is specific to 
pregnancy or general pustular psoriasis exacer-

bated by pregnancy [36, 37]. As long as the 
debate continues, it makes sense to keep the his-
torical name.

10.5.2	 �Epidemiology

A very rare disease, less than 200 cases were 
reported in the literature [38]. Surprisingly it was 
reported in non pregnant women and even in 
men. It is clear that in these patients the diseases 
is classical pustular psoriasis of Von Zumbusch, 
while in pregnant women it may be a different 
illness specific to pregnancy [39].

10.5.3	 �Pathogenesis

The cause of this disease is unknown. Since 
hypoparathyroidism was reported in some 
Impetigo herpetiformis patients, some authors 
related this illness to hypoparathyroidism.  
The increase consumption of calcium at the last 
trimester of the pregnancy causes hypocalcemia 
in patient with latent hypoparathyroidism. It has 
been shown that hypocalcemia may induce gen-
eral pustular psoriasis [39–41].

Recently new data was published on the patho-
genesis of Impetigo herpetiformis following a 
study on different genetic profiles of psoriasis vul-
garis and general pustular psoriasis. The majority 
of general pustular psoriasis that is not accompa-
nied by psoriasis vulgaris is caused by homozy-
gous or compound heterozygous mutations of 
IL36RN, which encodes IL-36 receptor antagonist 
(IL-36RN, a part of the IL-36 signaling system 
that is thought to be present in epithelial barriers 
and to take part in local inflammatory response). 
Only a small number of cases with general pustu-
lar psoriasis preceding or accompanied by psoria-
sis vulgaris, were found to have IL36RN mutations. 
These findings further supports the idea that gen-
eral pustular psoriasis with psoriasis vulgaris dif-
fers genetically from general pustular psoriasis 
alone. Till now there have been no reports of impe-
tigo herpetiformis with IL36RN mutations.  
A recent publication reported on two cases of 
impetigo herpetiformis with homozygous and 
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heterozygous IL36RN mutations. These findings 
support the view that impetigo herpetiformis is not 
related to psoriasis vulgarris but may be related to 
general pustular psoriasis [42, 43].

10.5.4	 �Clinical Presentation

Impetigo herpetiformis is a dramatic disease 
occasionally with systemic symptoms. It may 
present in any stage of pregnancy, but usually 
appears in the last trimester of pregnancy. Most 
patients do not have a personal or familial history 
of psoriasis and do not subsequently develop 
chronic plaque psoriasis. We have seen a case of 
Impetigo herpetiformis in a young pregnant 
patient, with no history of psoriasis who years 
later developed widespread plaque psoriasis [37].

The onset is acute occasionally with a prodrome 
of high fever, chills and malaise. Other symptoms 
may happen but are not common. The rash is pres-
ent on lower abdomen, navel, inframammary folds, 
armpits and the neck. The primary lesions are red 
papules and patches and numerous pin size sterile 
pustules. Slight scales often present on the patches. 
The lesions are arranged in a peculiar pattern: rings 
and serpentine distribution. Sometimes the pus-
tules create “lakes” of pus [44].

10.5.5	 �Laboratory Tests

Leukocytosis, neutrophilia  and relative lympho-
penia, are the common findings in the acute 
stage. Hypocalcemia and hyperphosphathemia 
due to hypoparathyroidism is relatively com-
mon. In some cases hypoalbuminemia, high lev-
els of urea and high uric acid was reported. 
immunofluorescence tests, direct and indirect, 
are negative [39, 40].

10.5.6	 �Histopathology

Subcorneal neutrophilic pustules and neutro-
philic influx into the upper epidermis (forming 
Kogoj microabscesses) are the common findings 
along with parakeratosis. Chronic perivsacular 
infiltrate in the upper dermis [45].

10.5.7	 �Treatment

Impetigo herpetiformis is a severe illness. 
Careful treatment and follow up is required. 
Calcium and albumin serum levels must be fol-
lowed. Systemic prednisone 0.5–1.0 mg/kg/d is 
the treatment of choice. Antibiotics treatment 
usually is necessary to prevent secondary infec-
tion. Ciclosporine, narrowband UVB and metho-
trexate (at late pregnancy), were reported as 
potential therapies [46–48]. Recently in a case 
which omplicated with intrauterine growth 
restriction successfully treated with granulocyte 
and monocyte apheresis [49].

10.5.8	 �Prognosis

Before the era of steroids and antibiotics, the 
prognosis of this disease was very poor with 
high maternal mortality. Nowadays the maternal 
prognosis is good but the fetal prognosis may be 
occasionally still poor. Stillbirths may happen. 
The fetal prognosis is in correlation to the dis-
ease severity. Proper control of the maternal ill-
ness is mandatory. Cesarean section should be 
done if possible in case of disease exacerbation 
[38, 39, 50].

10.6	 �Prurigo of Pregnancy 
(Besnier)

This disease was introduced by Ernest Besnier 
a French dermatologist in 1904 [51]. Many 
authors consider Prurigo of Pregnancy (Besnier) 
as a variant of atopic dermatitis of pregnancy 
and it’s cataloged to the basket of polymor-
phic eruption of pregnancy [25]. In my opinion 
and in my experience, Prurigo of Pregnancy 
(Besnier) is a disease sui generis and specific 
to pregnancy.

10.6.1	 �Epidemiology

The incidence is 1:300–400 pregnancies [52].  
In my experience it is much more common but 
overlooked or misdiagnosed. It’s more common 
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among Caucasians. In Israel in my experience it’s 
mainly in Sephardic women (women of North- 
African origin). The disease develops beyond the 
twentieth week of pregnancy but may appear in 
any time of pregnancy [52, 53].

10.6.2	 �Pathogenesis

The cause of prurigo of pregnancy (Besnier) and 
the severe itch is not known. It was postulated 
that prurigo of pregnancy (Besnier) is on the 
spectrum of intrahepatic cholestasis of pregnancy 
with primary lesion, which are absent in intrahe-
patic cholestasis of pregnancy [2].

10.6.3	 �Clinical Presentation

The rash appears predominantly on the exten-
sor parts of the limbs and dorsal aspects of the 
hand and feet. Rarely the papules can also occur 
on the abdomen and trunk. Prurigo defines as 
papules with erosions on the top. Occasionally 
nodules can be seen resembling prurigo nodu-
laris but they are much smaller and in lighter 
color than prurigo nodularis. The skin around 
the papules is normal. The lesions do not merge 
and do not form plaques. Typically they 
arranged in longitudinal pattern. The lesions 
are extremely itchy resulting in excoriated 
lesions, sometimes associated with secondary 
infection [19, 53, 54].

10.6.4	 �Differential Diagnosis 
of Prurigo of Pregnancy 
(Besnier) and Atopic 
Dermatitis

The following data indicate that prurigo of preg-
nancy (Besnier) is not atopic dermatitis:

	1.	 In my experience the incidence of personal or 
familial atopic background in prurigo of preg-
nancy (Besnier) patients, is not higher than in 
the general population (In contrary to some 
reports in the literature).

	2.	 The predominant primary lesion (prurigo or 
occasionally nodules) is unique and usually 
does not seen in atopic dermatitis also not in 
the papular type atopic dermatitis.

	3.	 The distribution of prurigo of pregnancy 
(Besnier) is predominantly on the extensor 
aspects of the limbs and not on other skin 
areas.

	4.	 The lesions do not merge into plaques.
	5.	 The arrangement of the lesions is unique in 

longitudinal lines, not following Blaschko 
lines and not following the pattern of Koebners 
phenomenon.

	6.	 The background skin around the lesions isn’t 
dry.

	7.	 The prognosis is excellent, complete recovery 
after delivery.

10.6.5	 �Laboratory Tests

The laboratory tests are within the normal limits. 
Direct and indirect immunofluorescence tests are 
negative.

10.6.6	 �Histopathology

Chronic superficial perivascular inflammatory 
cell infiltrate with eosinophils, histiocytes and 
neutrofhils [14].

10.6.7	 �Treatment

Moderate to potent steroid creams and antihista-
mines are the common treatment. In my experi-
ence the best treatment is phototherapy by 
narrowband UVB [53].

10.6.8	 �Prognosis

The prognosis is excellent with no effect on the 
pregnancy and the newborn. The disease resolves 
after delivery and usually is do not returning in 
subsequent pregnancies [14] (Personal 
communication).
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10.7	 �Pruritic Folliculitis 
of Pregnancy

A unique disease of pregnancy, unfortunately it’s 
not familiar to dermatologists. The disease is 
much more common than diagnosed. Usually is 
diagnosed as atopic dermatitis, acne, bacterial 
folliculitis or pruritic papular and urticarial pap-
ules and plaques of pregnancy [54] (Personal 
communication).

10.7.1	 �Epidemiology

In UK it was estimated to happen in one of 3000 
pregnancies [55]. In my experience it’s less com-
mon in Israel.

10.7.2	 �Pathogenesis

It’s commonly thought that the cause of the dis-
ease is hormonal changes in pregnancy [56]. The 
exact mechanism of the disease is unknown. In 
one study high levels of serum androgens was 
detected but this finding was not confirmed by 
others [3, 57]. Some authors noted similarities 
between this disease and PUPPP. Indeed follicu-
litis may be found in some cases of PUPPP, but it 
is easy to differentiate between these two dis-
eases which in many ways are not alike.

10.7.3	 �Clinical Presentation

The disease begins in the second to the third tri-
mesters of pregnancy in healthy women with no 
personal or familial atopic dermatitis back-
ground. The disease is usually widespread, 
mainly on the back and abdomen. Occasionally it 
appears also on the limbs. The primary lesions 
are follicular red papules and sterile pustules. 
The rash is monomorphic resembling papulo-
pustular acne or steroid acne [53, 58]. Contrary to 
the disease name the disease is usually not itch-
ing [59] (Personal communication).

10.7.4	 �Laboratory Tests

The laboratory tests are within the normal limits. 
Direct and indirect immunofluorescence tests are 
negative [12].

10.7.5	 �Histopathology

The pathological findings are usually not spe-
cific. Perifollicular neutrophilic infiltrate is com-
mon [60].

10.7.6	 �Treatment

Steroid creams and antihistamines are not effec-
tive and usually not needed. Anti-acne topical 
medication was reported to have some benefit 
[53, 58].

10.7.7	 �Prognosis

The prognosis is excellent with no effect on the 
pregnancy and the newborn. The disease resolves 
usually in 1  month after delivery and do not 
returning in subsequent pregnancies [61] 
(Personal communication). In one study of 14 
patients small for date babies were born [3].

10.8	 �Linear IgM Dermatosis 
of Pregnancy

A very rare dermatosis, was reported in two 
pregnant women in Israel. Both of them reported 
from the department of dermatology, Rabin 
Medical Center, Campus Beilinson, one case by 
us [62] and the other case by another group 
(Unpublished data). Although this is a rare dis-
ease, I decided to introduce it. I assume that if 
dermatologists will be more aware of the exis-
tence of the diseases, it will be more diagnosed. 
I’m sure that the disease is more common but 
overlooked.
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10.8.1	 �Pathogenesis

Some authors considered the diseases as a vari-
ant of prurigo of pregnancy or PUPPP [14], but 
it’s more resembling pruritic folliculitis of preg-
nancy. The presence of IgM at the basal mem-
brane zone may suggest an autoimmune 
background. In one of the patients the disease 
appeared 1 week after beginning of nifedipine 
treatment for premature contractions. Three 
days after cessation of the drug much improve-
ment was noticed. The patient decided to take 
again nifedipine and the rash exacerbated 
quickly. They concluded that this disease may 
be drug related (Unpublished data). IgM was 
detected in the serum of healthy persons by 
indirect immunofluorescence technique. It was 
also reported in association with many dermato-
logical conditions like: Urticaria, Grover’s dis-
ease, Vasculitis and more [63, 64]. IgM deposits 
at the basement membrane zone by direct immu-
nofluorescence test is rare in other dermatologi-
cal conditions, indicating the uniqueness of 
these patients.

10.8.2	 �Clinical Presentation

In both cases the disease appeared at late preg-
nancy on week 37 and 30. The primary lesions 
were red follicular papules and sterile pustules on 
the abdomen and limbs. The rash was intensely 
pruritic.

10.8.3	 �Laboratory Tests

Laboratory tests were within the normal lim-
its. Direct immunofluorescence test revealed 
linear IgM deposits at the basement membrane 
zone in both patients. Indirect immunofluores-
cence was negative in both cases. In one 
patient after the resolution of the rash the 
direct immunofluorescence test turned 
negative.

10.8.4	 �Histopathology

In biopsies folliculitis was observed.

10.8.5	 �Treatment

Treatment was palliative. The disease didn’t 
respond to topical non steroidal creams and oral 
antihistamines.

10.8.6	 �Prognosis

The prognosis was excellent the rash resolved in 
a few weeks. The disease had no effect on mother 
and newborn.
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Nipples: A Sensitive Topic

Eve Finkelstein, Deena Yael Meerkin, 
and Gina Weissman

11.1	 �Anatomy and Physiology 
of the Nipple

The nipple is a cylindrical or conical eminence 
that projects from just below the centre of the 
anterior surface of the breast. In female mammals 
it is the portal through which milk from the breast 
is delivered to the mouth of the suckling infant.

Although they are very different in size, the 
nipples of women and men are qualitatively iden-
tical [1, 2]. In male mammals, nipples are consid-
ered vestigial structures. Their level on the thorax 
varies but nipples commonly lie at the level of the 
fourth intercostal space. The areola is the disc of 
skin which circles the base of the nipple.

The skin covering the nipple and areola is 
modified. It has a convoluted surface and con-
tains many sweat and sebaceous gland which 
open directly onto the skin’s surface. The oily 
secretion of the sebaceous glands is a lubricant 
that protects the nursing nipple. Other areolar 
glands are intermediate in structure between 

mammary and sweat glands. They enlarge in 
pregnancy and lactation as subcutaneous tuber-
cles (Montgomery glands).

Melanocytes are numerous in the skin of the 
nipple and areola causing the nipple and areola to 
be darker in colour than the remainder of the 
breast. In the nulliparous they are pink, light 
brown or dark, depending on the general melani-
zation of the body. It is noted that the deep colour 
of the areola is helpful in guiding the baby to its 
nutritional source, and perhaps even encourage 
the infant to grasp more of the areola and nipple.

The nervous innervation of the nipple is sup-
plied from the anterior and lateral cutaneous 
branches of the third to fifth intercostal nerves, 
which lie along the ducts to the nipple [3]. They 
form an extensive plexus within the nipple and its 
sensory fibres terminate close to the epithelium 
as free endings, Meissner corpuscles and merkel 
disc endings. These are essential in signaling 
suckling to the central nervous system. The auto-
nomic motor nerve supply of the breast is derived 
from the sympathetic fibers of the intercostal 
nerves, which supply the smooth musculature of 
the areola and the nipple. The autonomic supply 
is also derived from sympathetic fibers of the 
accompanying arteries, which innervate the 
smooth musculature of the inner glandular blood 
vessel walls to produce constriction. All cutane-
ous nerves run radially to the glandular body 
toward the nipple. The nerve supply to the inner 
gland is sparse and contains only sympathetic 
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nerves accompanying blood vessels [2]. Secretory 
activities of the gland are largely controlled by 
ovarian and hypophyseal hormones rather than 
by efferent nerve fibres. The areola has less sen-
sory endings than the nipple [4].

A large proportion of the mammary glandular 
tissue is located at a 30 mm (1.18 in.) radius from 
the base of the nipple [5]. Approximately 5–10 
main ducts and 10–15 others branch and extend 
from the nipple in a complex and intertwined pat-
tern. These lactiferous ducts transport milk from 
the lobules they drain to the nipple tip. Ducts are 
superficial and are easily compressed and may 
obstruct the milk flow [6]. There are 23–27 milk 
collecting ducts on average. Each of the tubuloal-
veolar glands composing the breast opens onto 
the nipple by a separate opening, however the 
number of collecting ducts is greater than the 
number of nipple duct openings [7]. Lobules 
extend from these ducts; they are composed of 
branching ductules that terminate in alveolar 
clusters. The alveolus is the milk-secreting unit 
of the breast that is lined with alveolar milk-
secreting epithelial cells surrounded by support-
ing structures, a rich vascular supply, and 
myoepithelial cells [8]. Under the influence of 
oxytocin the myoepithelial cells contract causing 
ejection of milk into the ductules. Tactile, ther-
mal, or sexual stimulation of the nipple causes 
contraction of the muscular fibroelastic system in 
the nipple and areola with subsequent decrease in 
surface area of the areola producing nipple erec-
tion, and emptying the swollen ducts during 
breastfeeding. Local venostasis and hyperaemia 
occur to enhance the process of erection of the 
nipple. The nipple becomes smaller, firmer, and 
more prominent [9]. Touch receptors in the nip-
ple detect sucking by the infant. These touch 
receptors are afferents that are parts of the third, 
fourth, and fifth intercostal nerves. Impulses from 
the touch receptors are relayed to the spinal cord 
and further on to projections in the median emi-
nence of the hypothalamus, where prolactin and 
oxytocin are released [10]. Between feedings 
smooth muscles present in the distal ducts pre-
vent leakage of milk. Sympathetic mammary 
stimulation causes contraction of the small myo-
epithelial cells of the areola and the nipple. 

Locally released norepinephrine induces stimula-
tion of the myoepithelial adrenergic receptors, 
causing muscular relaxation.

11.2	 �The Nipple as an Erogenous 
Zone

Physiologically the nipple is considered an erog-
enous zone as stimulation of the nipple activates 
not only the thoracic region on the homuncular 
map of the brain but also stimulates the genital 
region of the medial paracentral lobule. There is 
congruence between the activation produced by 
the stimulation of the nipple and the activation 
produced by stimulation of the cervix, vagina and 
clitoris. This suggests a neurological basis for the 
perception of nipples of being erotogenic [11].

Oxytocin causes the uterus to contract and the 
nipples to become erect. This occurs during 
breastfeeding as well as during orgasms and 
labor. Some women experience some form of 
sexual gratification during suckling and in a study 
by Masters and Johnson, 3 out of 24 women 
experienced orgasm on occasion during breast-
feeding [2, 12].

This phenomenon may be underreported due to 
embarrassment and guilt regarding these feelings. 
A mother may experience an erogenous reaction 
to breastfeeding with an older child who may roll 
the nipple while feeding. Feelings of guilt or 
embarrassment in this situation may lead to early 
weaning. These feelings seem to be more preva-
lent among lower social groups. Physicians must 
be aware of the possibility for these feelings and 
be prepared to explain and discuss this phenome-
non openly. The majority of women who enjoy 
breastfeeding have no feelings or responses to the 
stimulation of the breast that could be interpreted 
as sexual arousal [13].

Some women may have increased interest in 
sexual relations while breastfeeding, while others 
may experience lack of libido for 6  months or 
more. It is unclear whether the lack of interest 
stems from the satisfaction of the mother’s needs 
for intimacy through nursing, general exhaustion, 
or fear of pregnancy [12]. Sexual stimuli may 
trigger the milk ejection reflex during orgasm or 
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sex and may have a negative effect on some men. 
Feeding the infant or expressing some milk 
beforehand may be helpful in reducing this 
phenomenon.

In addition to its function in nurturing infants, 
in females, nipples are sexualized, objectified and 
censored while the display of male nipples is 
totally acceptable [14]. Photographs of nursing 
women are deemed unacceptable even when in the 
photograph the infant’s body covers the breast 
entirely, and women breastfeeding their infants in 
public have caused uproars in many countries. 
Bottle feeding is perceived as sterile, while breast 
milk is considered a bodily fluid that must be con-
tained [15]. When young men were inter-
viewed  regarding perceptions of their partners 
breastfeeding, themes concerning sexuality 
embarrassment and social conduct were identified. 
The authors of that study concluded that percep-
tions of breastfeeding as sexual activity, and the 
emphasis by the media of breasts as a sexual 
objects, present additional obstacles to breastfeed-
ing [2, 16].

11.3	 �Nipple Pathology

11.3.1	 �Rudimentary or Absent 
Nipples

Absent breasts and nipples have been described 
as an isolated defect with Dominant inheritance 
[17]. Rudimentary nipples have been described 
as part of many congenital syndromes [18–21].

11.3.2	 �Supernumerary Nipples 
(Polythelia)

Mammalian nipples and breasts develop in the 
embryo in the mammary ridge (also called mam-
mary fold or milk line) which is a bandlike thick-
ening of the ectoderm extending from just below 
the axilla to the inguinal region. In humans, milk 
lines appear in the fourth to sixth week of embry-
onic development. Since the milk lines appear 
before human sexual differentiation, males also 
have nipples. Mammary glands develop during 

the seventh week of embryonic development 
through cell migration from the epidermis [22]. 
They first appear as elevated ridges along the 
milk lines and then separate into individual buds 
in specific regions lateral of the dorsal midline. 
The location of the buds varies according to the 
species and they are located in the thoracic region 
in primates, the inguinal area in ungulates and 
along the entire length of the trunk in rodents and 
pigs [23]. In humans during puberty about 11 
alveolar buds form in clusters around each termi-
nal duct creating a lobule. The areola enlarges 
and darkens, and the breast increase to the adult 
size [8]. While the glandular elements of the 
breast are developing near the fourth rib there is 
regression of the rest of the thickened ectodermal 
ridge. In the case where complete regression does 
not occur supernumerary nipples or breasts may 
be formed. During pregnancy, progesterone, pro-
lactin, human placental lactogen, growth hor-
mone, and insulin-like growth factor cause the 
completion of breast growth and maturation [8].

Atavism is the reappearance of an ancestral 
characteristic in an organism after several gener-
ations of absence. The appearance of atavistic 
structures reminds us that the genetic information 
used in the production of such structures has not 
been lost during evolution but remains quiescent 
in the genome.

Supernumerary (or accessory) nipples are ata-
vistic structures that usually form on the milk 
line, though 10% are known as ectopic supernu-
merary nipples and can even develop at sites that 
are distant from the milk line such as on the face 
[24] and on the foot [25]. Supernumerary nipples 
can appear complete with breast tissue and ducts 
and are then known as polymastia or they can 
appear with only part of the breast tissues.

Supernumerary Nipples are relatively com-
mon, with an incidence of 2–5.6% and with a 
higher incidence in males. They are more com-
mon on the left side [26]. They are usually incon-
sequential and most people think that they are 
simply raised nevi. Sometimes patients present to 
their doctor distressed when they undergo 
changes during puberty, pregnancy or after child-
birth. They can become swollen and tender with 
the hormonal changes and during pregnancy they 

11  Nipples: A Sensitive Topic



142

can become hyperpigmented. Milk leakage dur-
ing breast feeding can be so bothersome that 
excision is requested. Classification by Kajava in 
1915 is still used today [27].

	1.	 Complete supernumerary nipple—Nipple and 
areola and glandular breast tissue

	2.	 Supernumerary Nipple—Nipple and glandu-
lar tissue (no areola)

	3.	 Supernumerary Nipple—Areola and glandu-
lar tissue (no nipple)

	4.	 Aberrant Glandular tissue only
	5.	 Supernumerary Nipple—Nipple and areola 

and pseudomamma (fat tissue that replaces 
the glandular tissue)

	6.	 Supernumerary Nipple—Nipple only (the 
most common supernumerary nipple)

	7.	 Supernumerary Nipple—Areola only (poly-
thelia areolaris)

	8.	 Patch of Hair only

Excision of breast tissue is recommended if 
the patient is carrier of the BRCA gene or other 
hereditary forms of breast cancer, and if not, 
screening of the breast tissue is recommended at 
the rate that is appropriate for that woman’s age. 
Supernumerary Nipples can been found associ-
ated with many rare genodermatoses [28, 29] and 
a wide range of other congenital abnormalities 
[30]. Supernumerary nipples are associated with 
kidney and urinary tract malformations, adult 

dominant polycystic kidney disease, unilateral 
renal agenesis, cystic renal dysplasia, familial 
renal cysts and congenital stenosis of the pyelo-
ureteral joint [31] and a significantly higher fre-
quency of polythelia has been recorded in 
urogenital cancer patients [32].

Familial polythelia has been noted with either 
an autosomal dominant or X linked dominant 
pattern. There is some controversy as to whether 
the familial cases are associated with kidney and 
urinary tract malformations to a greater degree 
than sporadic cases. It has been suggested that 
due to the possible increased incidence of malig-
nancy of the urogenital tract it is reasonable to 
consider familial polythelia as genodermatosis 
with malignant potential and that appropriate 
follow-up is recommended [33] (Fig. 11.1).

11.4	 �Flat and Inverted Nipples 
Are Mentioned Below 
in the Section 
on Breastfeeding

11.4.1	 �Hyperkeratosis of the Nipple

Hyperkeratosis of the nipple is a rare condition. 
The original classification by Levy-Franckel in 
1934, simplified by Perez-Izquierdo et al. in 1990, 
is based on etiology. They classify hyperkeratosis 
of nipple as idiopathic and nevoid or secondary.

Fig. 11.1  Supernummerary 
nipple. Photo credit: Dr Yoav 
Barnea
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11.4.2	 �Nevoid Hyperkeratosis 
of the Nipple (Unilateral or 
Bilateral)

Nevoid hyperkeratosis of the nipple is a rare, 
idiopathic disorder where the nipple and/or are-
ola becomes thickened and hyperpigmented and 
sometimes verrucous. The lesions are usually 
bilateral, however there are some reported cases 
where this condition is unilateral, and there are 
cases which are unilateral that become bilateral 
after pregnancy. 80% of cases of primary hyper-
keratosis occur in females most commonly 
between the ages of 10 and 40 [34].

Lesions are usually asymptomatic, though 
there are cases where breastfeeding is not possi-
ble. Patients sometimes request treatment due to 
cosmetic concerns. Cosmetically satisfactory 
results have been reported with cryotherapy [35], 
excision with full thickness thin grafts from the 
excessive (sic) labia minora [36], and temporary 
response has been reported with the topical appli-
cation of retinoid acid [37] or calcipotriol [38]. 
Early Nevoid Hyperkeratosis has been recorded 
as having mimicked pigmented Basal Cell 
Carcinoma [39] (Fig. 11.2).

11.4.2.1  �Secondary Hyperkeratosis 
of the Nipple

Secondary hyperkeratosis of the Nipple can be 
associated with many conditions including acan-
thosis nigricans, Epidermal naevi, Organoid 

naevi, Leiomyomas, Verrucae, acquired or 
erythrodermic ichthyosis, Dariers disease, 
Cutaneous T cell lymphoma, Chronic mucocuta-
neous candidiasis, and pregnant females. It can 
be drug related and found in patients receiving 
Estrogen therapy for androgen insensitivity syn-
drome and males receiving hormonal therapy for 
prostate cancer [40].

11.4.2.2  �Acanthosis Nigricans
Acanthosis Nigricans, while listed as a type of 
secondary hyperkeratosis deserves a separate 
note. Acanthosis Nigricans is a symmetric erup-
tion characterized by hyperpigmented velvety 
thickening that can occur on any part of the body 
but which usually affects the axillae, nape and 
sides of neck, the groin, antecubital and popliteal 
surfaces and umbilical area. In its common form 
it is associated with insulin resistance and com-
pensatory increased insulin secretion which acti-
vates insulin like growth factor-1 receptors and 
mediate epidermal cell proliferation [41].

There are 8 types of Acanthosis Nigricans: (1) 
Benign acanthosis nigricans (2) obesity associ-
ated acanthosis nigricans (3) Syndromic acantho-
sis nigricans (4) malignant acanthosis nigricans 
(5) Acral acanthosis nigricans (6) Unilateral 
acanthosis nigricans (7) medication induced 
acanthosis nigricans and (8) medication induced 
acanthosis nigricans where 2 types are present.

Cases of Acanthosis Nigricans of the nipple in 
the literature are mainly of the benign type, 
though cases related to obesity and insulin resis-
tance, medication, or related to malignancy are 
reported. When related to malignancy it tends to 
be the most florid and is usually associated with 
other symptoms such as weight loss and other 
paraneoplastic signs [42]. Treatment involves 
treating the underlying malignancy. Gastric can-
cer is the most commonly found association in 
over 50% of cases.

11.5	 �Seborrheic Keratosis

Seborrheic keratoses and achrochordons (skin 
tags) may erupt in association with pregnancy, 
and tend to be located on the chest back and 
abdomen. They are diagnosed histologically by Fig. 11.2  Nevoid hyperkeratosis of nipple. Photo credit: 

Dr Ricardo Ruiz Villaverde
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hyperkeratosis, epidermal acanthosis and papil-
lomatosis. The appearance of seborrheic kerato-
sis on the nipples during pregnancy is common 
and is a not an infrequent source of referral of 
anxious pregnant women who note new lesions 
on their nipples. The appearance could be 
explained by the increase in epidermal growth 
factor during pregnancy [43].

While no difference was observed in the 
expression of immunoreactive growth hormone 
receptors in keritinocytes from normal epidermis 
and keratinocytes in seborrheic keratoses, in a 
study of patients with dysplastic nevus syndrome, 
it was shown that sex steroids may effect growth 
factor metabolism in patients with benign epider-
mal hyperproliferative lesions [44].

Usually reassurance is the only treatment nec-
essary but large lesions may interfere with the 
baby’s latch on to the nipple and in that case 
should be treated with an ablative treatment such 
as liquid nitrogen. The treatment should be done 
early enough in pregnancy to leave time for the 
nipple to heal well before the birth.

A case of eruptive seborrheic keratoses of the 
breast was reported to be associated with ipsilat-
eral intraductal carcinoma [45]. The sudden 
appearance of multiple seborrheic keratoses 
associated with malignancy is known as the Sign 
of Leser Trelat. Although the cause of this rare 
paraneoplastic sign is not known it is assumed to 
be due to a growth factor that is produced by the 
neoplasm, as it is associated with Acanthosis 
Nigricans in up to 35% of cases and with pruritus 
in 50% of cases [46] (Fig. 11.3).

11.6	 �Mammary Duct Ectasia

Mammary Duct Ectasia is a term introduced by 
Haagensen [47] to describe a benign condition 
characterized by dilatation of the subareolar duct 
system that drain via the nipple. After menopause 
the subareolar ducts may dilate or shorten and 
aging causes involution of breast tissue, i.e. the 
composition of the breast becomes less glandular 
and more fatty. As a result of these age related 
changes by age 70, 40% of women have substan-
tial duct dilatation or duct ectasia. There may 
be an association with cigarette smoking. Some 
women with excessive dilatation and shortening 
present with nipple discharge, nipple retraction 
or a palpable mass that may be hard or doughy. 
The discharge is usually cheesy, and the nipple 
retraction is classically slit like. In most cases no 
treatment is necessary. Antibiotics are sometimes 
necessary to treat infection and some women 
complain of pain that can be treated by over the 
counter analgesics. Surgery is indicated if the 
discharge is troublesome or the patient wishes the 
nipple to be everted [48].

11.7	 �Adnexal Polyp of Neonatal 
Skin

The adenexal polyp of neonatal skin is an elastic, 
firm and polypoid tumour, about 1 mm in diameter. 
It is skin coloured or pink. It usually occurring on 
the areola of a neonate, a few millimeters medial to 
the nipple. Occasionally they are found elsewhere 
on the body. It becomes dry and brown and falls off 
spontaneously within a few days of birth. 
Histologically it contains hair follicles, eccrine 
glands and vestigial sebaceous glands. A Japanese 
study reported a 4% incidence in newborns [49].

11.8	 �Erosive Adenomatosis 
of the Nipple

Syn: Benign Papillomatosis of the Nipple; Florid 
Papillomatosis of the Nipple Ducts; Papillary 
Adenoma of the Nipple; Subareolar Duct 
Papillomatosis.

Fig. 11.3  Keratosis of the nipple photo. This woman suc-
cessfully nursed 2 children without removing the 
keratosis
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Erosive adenomatosis of the nipple is a com-
plex benign tumour of the lactiferous ducts of the 
breast that has a variety of histologic appear-
ances. Although it can appear at any age, its peak 
incidence is after the fifth decade so it often con-
fused with Paget’s disease clinically, and histo-
logically it can be confused with syringoadenoma 
papilliferum, hidroadenoma papilliferum or low 
grade adenocarcinoma. It occasionally occurs in 
males [50].

Unilateral serous, bloody, or serosanguinous 
discharge with crusting is most frequently pres-
ent. Bilateral cases have been reported which 
would make it very difficult to differentiate from 
eczema. Symptoms include tenderness and pruri-
tus. A palpable nodule is found in a third of cases. 
Swelling or induration and erythema have been 
seen less frequently. The symptoms may be 
worse in the premenstrual phase.

The lesion is characterized histologically by 
ductal proliferation that invades the surrounding 
stroma. A major distinguishing characteristic is 
the presence of a double layer of cells composed 
of an inner cuboidal epithelial layer and outer 
myoepithelial contractile cell layer. Carcinoma, 
by contrast does not produce this double layer of 
cells. Papillary projections have been frequently 
reported. The tubules are filled with keratin 
flakes, and an eosinophilic material, secreted by 
the columnar cells. Erosions and ulcerations were 
reported in about half the cases [51].

Simple excision of the nipple is considered 
treatment of choice. Recurrences are common 
and are assumed to be due to incomplete resec-
tion. Moh’s micrographic surgery [52] and two 
45 second treatments with Cryosurgery (reaching 
a temperature of −40 °C) [53] have been success-
fully used to treat this benign condition.

11.9	 �Paget’s Disease

Pagets disease is a chronic eczematous scaling 
and crusting of the nipple (and more rarely) the 
areola due to invasion on the epidermis by malig-
nant cells of in situ (DCIS) or invasive ductal 
adenocarcinoma. Paget’s disease occurs almost 
exclusively in women and is often mistaken for 

dermatitis. It is most commonly diagnosed 
between 50 and 60 years of age. It is also called 
Mammary Paget disease to distinguish it from 
Extramammary Paget’s disease which is an 
intraepithelial adenocarcinoma that occurs in the 
groin, genitalia or perineum. Metastatic disease 
is often present at the time of diagnosis. Paget’s 
disease occurs in 1–3% of all primary breast 
carcinomas.

The malignancy starts as an intraductal carci-
noma that distend and spread through the ducts. A 
number of ducts are usually involved, but it is con-
sidered an in-situ carcinoma. Only at a later stage 
does it become a truly invasive breast carcinoma.

Pagets’s disease may present as a change in 
sensation at the nipple area and itching and burn-
ing is a common presenting symptom. About half 
of the presenting cases have a palpable underly-
ing mass [54].

Since the lesions of Paget’s disease are almost 
invariable unilateral and only very exceptionally 
bilateral [55] the dictum "Beware of Unilateral 
Nipple dermatitis" should be taught to every 
medical professional to ensure early diagnosis 
(Figs. 11.4 and 11.5).

11.10	 �Nipple Piercing

Body piercing has become more popular over the 
last few decades, and is often performed before 
the age of 18 [56]. It is reported that up to 75% of 

Fig. 11.4  Paget’s disease with early eczematous changes 
to the nipple. Photo credit: Dr Oded Olsha
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adolescents who had tattoos or body piercings 
did not seek permission from their parents [57] 
and almost one third had done so outside of a 
dedicated studio. Body piercing (other than 
piercing of the soft lobe of the ear) has been 
shown to be a marker of risk taking behaviour in 
adolescents -including eating disorders, drug use, 
sexual activity and, violence and suicide [58]. 9% 
were drunk or high on drugs at the time of the 
piercing. While women greatly outnumber men 
in multiple ear, belly button and nose piercings, 
men outnumber women 6 to one with respect to 
nipple piercings [56].

Nipple piercing may cause contact dermatitis 
to jewellery, with incidence increasing with the 
number of body piercings. There is also an 
increased the risk of infection with Hepatitis A, B 
and C as well as HIV although as noted previ-
ously, those who pierce have increased risk tak-
ing behaviour and the infection may not have 
been acquired through the act of body piercing 
[59]. Infective endocarditis has also been 
described after nipple piercing [60]. A striptease 
dancer who wore tassel ornaments suspended 
from her breasts developed Mammary duct ecta-
sia [61].

Although most women who have pierced their 
nipples go on to successfully breastfeed their 
infants there are cases where infants have had 
attachment problems on the side with the pierc-
ing and where the piercing have led to the block-
age of ducts and the formation of septa that can 

interfere with milk supply. Decreased milk sup-
ply secondary to reduction in blood flow to the 
pierced breast has been described [62] (Fig. 11.6).

11.11	 �Nipple Changes 
in Pregnancy

During pregnancy, the nipples become more 
prominent due to the increased levels of oestro-
gen, progesterone and placental lactogen. There 
is an increased blood supply to the nipple which 
may cause women to complain of tingling and 
stinging or even of bleeding from the nipples.

Darkening of the nipple and areola occurs in 
nearly all women and is even considered to be a 
sign of early pregnancy. The exact pathogenesis 
is unclear but may be due to an increase in the 
Melanocyte stimulating hormone and serum 
estrogen and progesterone levels [91]. It is 
thought that the darker colour makes it easier for 
the baby to target and latch on to the nipple.

Beginning as early as 6 weeks into the preg-
nancy sebaceous glands associated with the lac-
tiferous ducts of the areolae of the breasts 
hypertrophy, appearing as small elevated brown 
papules called Montgomery’s glands or tubercles 
[63]. These sebaceous glands, which can be as 
few as 4 or as many as 28, secrete oils to make the 
areola more supple and have a distinctive smell 
so that the baby recognizes its mother [64].

Fig. 11.5  Pagets disease with destruction of the nip-
ple and involvement of the areola. Photo credit: Dr Oded 
Olsha

Fig. 11.6  Pierced nipple. This woman successfully 
nursed her infant with this nipple ring in place. Photo 
credit: Dr. Gina Weissman, IBCLC
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11.12	 �Skin Disease Involving 
the Nipple: Special 
Considerations

Psoriasis, Atopic dermatitis, Pemphigus, and 
Darier’s disease can all occur on the nipples. 
Trauma to the nipple from breastfeeding or 
expressing milk can cause koebnerization of pso-
riasis and increase transepidermal water loss and 
therefore worsen eczema. Infection, through bac-
terial superantigen activity can worsen eczema, 
psoriasis and Sezary syndrome [65, 66] and is 
thought to play a part in the activity of Dariers 
disease [67] (Fig. 11.7).

Skin disease that affects the nipples is usually 
treated no differently than if the disease was 
located on any other part of the body. Systemic 
therapies need to be reviewed to assess what per-
centage of the drug is secreted in the breast milk 
and whether there will be risk to the newborn 
infant from ingesting the drug. Drugs that are 
more likely to transfer into human milk are those 
that attain high concentrations in the plasma, are 
low in molecular weight, are low in protein bind-
ing, and pass into the brain easily [68]. In many 
cases the amount of medication that finds its way 
into the breast milk is small. For example, one 
study showed 0.14% of an original prednisolone 
dose in 1 litre of breast milk in mothers given a 
radioactive dose [69]. In all cases of systemic 
therapies there are pregnancy categories to guide 
the medical practitioner.

There is less information regarding topical 
therapies. All topical therapies are absorbed to 
some degree, but the amounts are usually small 
and therefore the amount subsequently secreted 
in the breast milk is usually negligible. The con-
cern of absorption of the topical medication is 
more an issue when the medication is applied 
directly to the nipple. To avoid the baby ingesting 
significant amounts of the active ingredients, 
creams should be applied immediately after 
breastfeeding so that by the time the baby next 
feeds at the nipple a few hours will have passed 
and the amount of medication absorbed by the 
infant is negligible. Having said that, most topi-
cal creams have no pregnancy categories assigned 
and so reassuring worried mothers that the thera-
pies prescribed are totally safe can be 
challenging.

The mainstay of treatment of skin in pregnant 
and nursing women is topical moisturizers and 
topical steroids, and as mentioned there is usually 
only minimal absorption, but treating severe skin 
disease covering large area of the body is espe-
cially problematic. Super potent topical steroids 
used on large area of skin are absorbed systemi-
cally. A study has found significant association 
between first trimester use of topical steroids and 
orofacial cleft, and another study found signifi-
cant association between  maternal use of very 
potent topical corticosteroids and low birth 
weight [70] (Fig. 11.8).

Fig. 11.7  Psoriasis involving the nipple and areola. This 
woman successfully nursed her baby despite the extensive 
skin disease.  Photo credit: Liat Bendarsky, IBCLC, 
HalavM breastfeeding clinic

Fig. 11.8  Pyoderma gangrenosum of the nipple in a 
patient with ulcerative colitis. This woman continued to 
pump from that side despite the destruction of the nipple. 
The nipple eventually healed with high potency steroid 
under occlusion and she was able to breast feed normally
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11.12.1	 �Psoriasis

55% of women with psoriasis note an improve-
ment in their symptoms during pregnancy, and 
65% experience worsening of their Psoriasis after 
the child is born. While studies have connected 
the improvement during pregnancy to raised 
estriol and estradiol levels [71] there are other 
factors at play that effect the immune system as 
well. In pregnancy there is a shift from TH1 
immunity (associated with cellular immunity) to 
TH2 immunity (associated with certain aspects 
of humoral immunity). This promotes fetal sur-
vival by decreasing TH1 responses involved in 
the rejection of the fetus as an allograft [72]. This 
would explain, in part the improvement of psoria-
sis in pregnancy.

The worsening of psoriasis in the post-partum 
period can be explained by the up regulation of 
inflammatory responses. There are increased lev-
els of pro inflammatory cytokines such as 
Interleukin 6 and Interleukin  1 after delivery 
[73]. These cytokines are upregulated even more 
in breast feeding mothers compared to mothers 
who were bottle feeding their infants [74]. These 
cytokines are important in the pathogenesis of 
psoriasis.

In studies unrelated to pregnancy, sleep depri-
vation and disruption of the sleep cycle has also 
shown to be a factor which increases the secretion 
of proinflammatory cytokines that exacerbate 
Psoriasis [75]. This obviously plays a part in the 
exacerbation of psoriasis in the postpartum period.

Treatment of Psoriasis in the pregnant and 
breastfeeding mother can be especially problem-
atic because some of the treatments are extremely 
toxic to the developing fetus and infant. First line 
treatment with moisturisers and low to mid-
potency topical steroids is recommended. Second 
line treatment with Narrowband UVB or 
Broadband UVB is considered safe in both preg-
nant and breastfeeding women, though folic acid 
supplementation is recommended due to the 
photo degradation of folic acid associated with 
light therapy [76].

The oral agents most commonly used in the 
treatment of Psoriasis, Methotrexate and 
Acitretin, cannot be used in pregnancy. 
Methotrexate is a mutagen and abortifactant and 

should be stopped 12  weeks before conception 
and since 8% is secreted in the breast milk should 
be avoided in breastfeeding mothers. Acetretin is 
a teratogen that affects organogenesis in weeks 
2–9 and may affect neurodevelopment in the 3rd 
trimester. Acetretin should be stopped 2  years 
before conception [77] but since only 1% is 
excreted in the milk, it is unlikely to be toxic to 
the breast fed infant.

The newer biologic agents that are TNF alpha 
agents (etaneracept adalimumab, infliximab) are 
considered category B in the first 2 trimesters in 
pregnant but can be used in breastfeeding women. 
There are, however concerns. In pregnant women, 
maternal antibodies are actively transported 
across the chorionic villi by the neonatal Fc 
receptor (FcRn) in the last trimester. Infliximab 
and adalimumab are both of the IgG1 subclass 
and this may result in higher levels in the infants 
at birth than their mothers [78]. These FcRn 
receptors then actively bind and recycle the anti-
bodies and increase their half life by protecting 
them from catabolism [79]. Although the half-life 
of infliximab is 8–9.5  days in adults in infants 
there are detectable levels for 2–7 months after 
the infant is born [80]. Studies where the inflix-
imab was stopped at 21 weeks gestation had no 
detectable levels in the newborn but those who 
stopped at 26  weeks still had high levels [81]. 
There is a recorded fatal case of disseminated 
BCG infection after immunization in a baby born 
to a mother who was treated by infliximab 
throughout her pregnancy [82]. It is therefore rec-
ommended to stop treatment with TNF 
alpha agents half way through the pregnancy, and 
in cases where it is not possible to stop the medi-
cation it is recommended to avoid live vaccines in 
the first 6 months of life. Inactive vaccines can be 
administered on schedule. If treatment with a 
biologic agent is necessary the use of 
Certolizumab could be considered as it does not 
have an Fc portion and does not cross the pla-
centa in significant amounts.

Breastfeeding for mothers using anti TNF 
alpha agents is considered safe as the transfer 
to the infant during breast feeding is negligible 
and the infant’s gastric digestion would destroy 
and drug present. The Biologic agents that 
block IL17 and IL12/23 (Secukinumab and 
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ustikinimab) are category B and are considered 
relatively safe for both pregnant and breast-
feeding women because of generalization of 
the data on anti TNF alpha agents, even though 
there is extremely limited data and no human 
studies. They are also large protein molecules 
and therefore the amount in milk is low and 
absorption is unlikely because of its destruc-
tion in the GI tract of the newborn [83]. 
However, it  seems prudent to wait until there 
are human studies before prescribing these 
agents to breastfeeding women.

Cyclosporine has been used extensively in 
pregnant transplant patients and can be used in 
pregnancy, but it is associated with an increased 
risk of prematurity and low birth weight [84]. As 
only low levels are found in breast milk, 
Cyclosporin is considered compatible with 
breastfeeding [76].

At the time of writing there are no human 
studies proving the safety of Phosphodiesterase 4 
inhibitor Apremilast in pregnancy or nursing and 
animal studies show an increase in incidence of 
abortion. There is no data regarding safety in lac-
tation in humans but in mice it appears in high 
levels in breast milk [76].

Coal tar is a mainstay in the treatment of pso-
riasis but has no pregnancy category, and despite 
there being limited data it is commonly used in 
the second and third trimester of pregnancy for 
up to 3–4 weeks at a time. There is no category 
for breastfeeding so it would seem unwise to pre-
scribe it to the nipples of a breast feeding woman.

Calcipotriol is Category C for pregnancy and 
systemic use is associated with skeletal abnor-
malities, however it is considered safe in 
breastfeeding.

Anthralin is catagory B for pregnancy and 
there is no human data for pregnancy and breast-
feeding, but due to its irritant properties it is not 
suitable for use on nipples.

11.12.2	 �Eczema of the Nipples

Eczema is a broad term which describes the clini-
cal presentation of an itchy, erythematous erup-
tion caused by inflammation of the skin. The 
eczematous plaques may be studded with vesi-

cles or covered by crust. When the area is repeat-
edly scratched the skin may become lichenified. 
The causes of eczema of the nipples can be 
divided into 3 categories. Endogenous, atopic 
dermatitis; Allergic contact dermatitis, and irri-
tant contact dermatitis.

11.12.2.1  �Atopic Dermatitis
Atopic disease, including atopic dermatitis 
(eczema), allergy and asthma affects approxi-
mately 20% of the population in the developed 
world. The predisposition is highly heritable and 
has been associated with variants in the gene 
encoding filaggrin which is a protein that facili-
tate the terminal differentiation of the epidermis 
and formation of the skin barrier [85]. The dis-
rupted skin barrier allows transepidermal water 
loss which leads to inflammation. The disrupted 
barrier also provides an environment which 
favors the growth of Staph aureus which, through 
the effect of superantigens worsens the 
inflammation.

Atopic dermatitis on the nipples may worsen 
considerably during breast feeding due to further 
disruption of the epidermal barrier by the babies 
mouth and by superinfection by candida which is 
found amongst the flora of the mouth of 48% of 
healthy infants [86] and Streptococci and 
Staphylococci which are also present in the oral 
flora of half of all newborns [87] (Fig. 11.9).

Fig. 11.9  Atopic dermatitis if the nipple and breast. Note 
the dermatitis is present on the mothers hands and the yel-
low crust that is typical of infection with Staphlococcus
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11.12.2.2  �Irritant Dermatitis
Irritation of the nipple, which results in dermati-
tis, can occur from a number of causes. Saliva is 
alkaline and can irritate the nipple and areola. 
Washing with soap removes the natural oils that 
act as a natural barrier. Surfactants and emulsify-
ing agents found in shampoos and body lotions, 
such as Sodium Lauryl Sulfate and cocamido-
propyl betaine [88] can irritate nipples and there-
fore breastfeeding women should be counseled 
that no soap is necessary for cleansing the nipple 
and areola. Dry cold air, as is found at high alti-
tudes in the winter, may result in dry irritable 
skin.

Nipples are protuberant and therefore more 
likely to be irritated my mechanical pressure and 
shearing forces. Synthetic and lacy materials can 
irritate the nipples. The seams of ill-fitting bras 
can also cause irritation. This can cause unilateral 
dermatitis in women that have asymmetric 
breasts where there is friction only on the side of 
the larger breast [89].

�Sports Injury: Recreational Irritant 
Dermatitis
Long distance runners of either sex can suffer 
from “Jogger’s nipples” which is irritation and 
erosions of the nipples due to friction of the nip-
ples on the shirt. The condition is more marked in 
female joggers who don’t wear a bra whilst jog-
ging. Wearing a properly fitted sports bra will 
decrease the friction. In males, covering the nip-
ples with petroleum jelly and wearing a shirt that 
is smooth and soft is helpful. Covering the nip-
ples with tape is preventative [90].

Bicyclists can suffer from cold injury of the 
nipples after they have been sweating in cold 
weather and their shirt is wet from perspiration. 
Evaporation and wind chill lower the temperature 
of the nipples. The nipples are sore and sensitive 
to temperature change and pressure, and the pain 
can continue for several days after the ride is over. 
Treatment consists of passage of time and the 
avoidance of subsequent thermal injury. 
Prevention focuses on the use of windbreaking 
materials over the chest. Specialized cycling shirts 
are available on the market that are windbreaking 
[91] as well as shirts made from “quick dry” self-

wicking polyester, which draws off the moisture 
from the skin quickly by capillary action.

Surf Board riders may suffer irritant dermati-
tis from the friction, shearing forces, and pres-
sure with the surfboard. The macerating effect of 
moisture increases the susceptibility. Salabrasion 
which results from friction and the abrasive 
action of salt causes abrasion at the points of con-
tact. Wind causes chilling of superficial tissues 
and deposition of salts on the skin from the evap-
oration of sweat or salt water. Sand particles may 
also cause abrasion. Females are less susceptible 
to this form of dermatitis because their swimsuits 
add an extra layer of protection. Surfers may also 
suffer from allergic contact dermatitis to the surf-
board wax as well as plasticizers used in the pro-
duction of the board itself. Neoprene wetsuits 
may afford protection from irritant contact 
dermatitis but may cause allergic contact derma-
titis due to Thiurea [92, 93] (Fig. 11.10).

11.12.2.3  �Allergic Contact Dermatitis
Allergic contact dermatitis is caused by a type 4 
or delayed hypersensitivity reaction which occurs 
48–72  h after exposure to an allergen. Patients 
with an impaired barrier function of their skin 
caused by atopic or irritant dermatitis are more 
prone to developing allergic contact dermatitis. 
Allergic contact dermatitis starts locally where 
the skin comes into contact with the offending 
agent, but severe or prolonged contact with the 
allergen can lead to “generalization” of the rash 
i.e. appearance of an allergic reaction at a site that 
had no direct contact with the substance.

Fig. 11.10  Surfer’s nipple. This surfer suffered injury to 
his nipple despite wearing a rash vest to protect himself 
from the friction of the surfboard. Abrasion from the salt 
and sand probably plays a role
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There are many possible causes of allergic 
contact dermatitis of the nipples, and sometimes 
it is difficult to diagnose through solely taking a 
history from the patient, and patch testing must 
be performed. Patch testing is performed by 
applying standardized allergen to the skin for 
48 h as well as the patient’s own products.

Allergic contact dermatitis has been recorded 
to occur from many products that are applied to 
the skin of the breast and nipples.

Baby wipes, body washes and creams may 
contain methylisothiazoinone, preservatives and 
fragrances [94]. Nipple creams may contain lano-
lin [95], chamomile [94], or beeswax [96]. 
Treatment creams containing neomycin, mupiro-
cin and cortisones may illicit allergic reactions as 
may preservative in the creams such as chloro-
chresol. Clothes washing detergents may contain 
fragrances, benzalkonium chloride or chloroxy-
lenol which is an antiseptic. The use of nipple 
pads with an adhesive strip may result in allergic 
contact dermatitis to the adhesives. In a patient 
previously sensitized to paraphenylenediamine, 
contact allergy to the permanent colorants used 
for tattooing the nipple after breast reconstruc-
tion is recorded [97].

When allergic contact dermatitis occurs to 
topical medicaments it is often misdiagnosed for 
some time. A common scenario is that the nurs-
ing mother has sore nipples, so she applies a topi-
cal treatment. When the discomfort intensifies 
due to the development of contact dermatitis she 
blames the breastfeeding and therefore applies 
more of the ointment. Often, it only after the 
allergic contact dermatitis generalizes that the 
patient presents to a Dermatologist and a history 
is taken and the diagnosis made.

Treatment of nipple dermatitis consists of 
restoring the barrier function of the skin with 
topical moisturizer and treating the inflammation 
with a mild steroid ointment. All soaps, including 
mild ones, should be avoided. If any creams 
remain on the nipple they can be wiped off with 
cotton wool and water when the baby needs to 
feed. The superantigen activity of the bacteria 
and yeast can be quietened by applying antibac-
terial and anti-yeast medication that also contains 
a mild steroid. All purpose nipple cream (often 

called Dr Newman’s nipple cream after the 
Canadian physician who championed it’s use) 
containing 2% mupirocin 0.1% betamethasone 
and 2% miconazole is often used.

11.13	 �The Importance of Breast 
Feeding to the Mother 
and the Infant

Breast milk is the gold standard of nutrition for 
the newborn [98, 99]. The WHO as well as many 
international health organizations recommend 
exclusive breastfeeding for the first 6 months of 
the infants life and thereafter continued breast-
feeding with gradual introduction of 
complimentary food until 2  years of age, or as 
long as both mother and infant are interested 
[100].

Breast milk contains unique oligosaccharides 
that promote a healthy gut bacteria, including 
proliferating Bifidobacterium longum biovar 
infantis  as well as antimicrobial agents such as 
lactoferrin and secretory IgA. Some recent meta-
analyses indicate that breastfeeding provides pro-
tection against child infections including 
gastroenteritis, respiratory illness, otitis media 
and urinary tract infections as well as malocclu-
sion of the teeth. It probably increases intelli-
gence, and probably reduces the incidence of 
obesity and diabetes [101].

For the breastfeeding mother, breastfeeding 
provides protection against type 2 diabetes and 
improves birth spacing. By inducing ovarian qui-
escence and decreasing estrogen secretion breast-
feeding protects against breast, ovarian and 
endometrial cancer [102, 103]. Breastfeeding 
decreases the risk of postpartum depression and 
also helps the mother return to her pre-pregnancy 
weight [104].

Since breasts that are full of milk are uncom-
fortable, and this discomfort is relieved by nurs-
ing, nursing ensures that mother and baby remain 
in close proximity and creates a symbiotic rela-
tionship between the mother and her newborn. 
This closeness encourages the bonding that will 
ensure the emotional and physical well being of 
the baby.
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11.14	 �Nipple Pain Associated 
with Breast Feeding

Twenty-four hours post partum, the nipple and 
areola sensitivity is significantly heightened but 
decreases in the next few days. After this initial 
period nipple pain is a sign of pathology of the 
breast or of the breastfeeding process. Studies of 
breastfeeding mothers have documented nipple 
pain as one of the most common reasons reported 
for consultation with incidence ranging from 
36–79% [105, 106]. Nipple pain is the second 
most common reason given for subsequent cessa-
tion of exclusive breastfeeding surpassed only by 
a mother’s perception of insufficient milk supply 
[105].

Nipple pain causes pain during breastfeeding 
which may affect mothers not only in the imme-
diate postpartum period but even up to 8 weeks 
post-partum and beyond [107]. Nipple pain can 
negatively affect the mother’s function, mood and 
sleep, leading to breastfeeding cessation with 
serious consequences to the health of both mother 
and nursing infant [108]. Postpartum, the wom-
an’s body undergoes major hormonal changes 
and this coupled with sleep deprivation and the 
fact that the new mother must learn to divide her 
time amongst more dependents means that her 
pain threshold and ability to cope with this pain 
are decreased. Childbirth has been shown to have 
detrimental effect on the physical and mental 
health of women in an Australian self-reported 
study, with 94% of women complaining of health 
problems in the 6 months after birth. As well as 
tiredness, women reported backache, perineal 
pain, sexual problems, hemorrhoids, mastitis and 
depression [109]. 49% of women in this study 
would have liked more help or advice. Nipple 
pain is one of the problems that nursing women 
face after birth that the medical/nursing profes-
sion can assist with, and it is important that we do 
so.

Lactation consultants are professionals who 
are trained to diagnose problems with the mother-
baby dyad and to offer the guidance and the cru-
cial emotional support that women need when 
dealing with diseases and pain of the nipples. 
They are, however, unable to prescribe the medi-

cations that are often necessary for the treatment 
of these conditions. It is therefore crucial that 
Dermatologists be aware of these problems, so 
that they can partner with lactation consultants in 
the treatment of women with sore nipples [71, 
104, 110].

In many countries with socialized health care, 
there is reimbursement for patients who seek the 
advice of doctors but no reimbursement for 
patients who seek the guidance of Lactation con-
sultants/instructors. Therefore, patients who can-
not afford to see lactation consultants will present 
to the Dermatologist with nipple pain and 
pathology. Dermatologists must be aware of their 
abilities and limitations in helping these patients.

Breastfeeding is no longer viewed as a life-
style choice but rather as an important health 
practice contributing to the health and wellbeing 
of the mother and infant, as well as the global 
economy [111]. Therefore early diagnosis and 
effective treatment are essential to assure contin-
uation of a positive breastfeeding relationship 
between the mother-infant dyad.

11.14.1	 �Etiology of Nipple Pain

Although nipple pain is common, it can be pre-
vented and treated. It is important to distinguish 
between physiological sensitivity and pain. In a 
state of tenderness during breastfeeding, the nip-
ple will appear normal and round at the end of the 
feeding, and sensitivity should pass within 
2–3 days after birth, without the development of 
clinical signs of injury. The source of the sensi-
tivity is probably hormonal or due to the negative 
pressure exerted on the milk ducts before they are 
filled with milk [13]. If pain persists more than 
two days and is accompanied by worsening, or if 
there are signs of injury to the breast, the etiology 
of the pain must be discerned and prompt treat-
ment given. Nipple trauma and subsequent pain 
may result from a combination of causes. If we 
are to prevent early weaning, systematic diagno-
sis of the cause of pain in order to decide on the 
appropriate management is of utmost impor-
tance. This requires careful history taking and 
examination of both mother and infant, as well as 
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observation of a breastfeed. Pain is understood to 
be a multidimensional phenomenon and treat-
ment may require a holistic and multidisciplinary 
approach. Causes of nipple pain are multifacto-
rial and interdependent and will be discussed in 
the following sections [112].

11.14.1.1  �Attributes of the Mother

�Nipple Shape
In order for a baby to nurse effectively the baby 
must be able to grasp the nipple and areola and 
stretch the nipple forward and up against the roof 
of the mouth. The nipple, with much of the areola 
and underlying breast tissue is drawn out into a 
teat by the suction created by the baby’s mouth. 
This teat is about three times as long as the nipple 
at rest and extends back as far as the junction 
between the hard and soft palates [113]. Current 
studies have demonstrated that the tongue func-
tions using both peristaltic action to move the 
milk, as well as tongue depression to generate 
vacuum, which allows milk to enter the infants 
mouth [114]. The nipple must be sufficiently 
elastic to allow this process. If the mother’s nip-
ple is flat or inverted this process may be impaired 
and the nipple will be compressed causing pain 
and potential injury.

�Flat and Inverted Nipples
About a third of mothers have flat nipples, that is 
nipples that do not protrude, but during preg-
nancy the skin becomes more elastic and by the 
time of birth only about 10% have flat or inverted 
by the time the baby is born. Mostly, flat nipples 
are not tethered and will not cause problems for 
the nursing mother. In order to test whether there 
is true tethering pregnant women are encouraged 
to perform the “pinch test”. The thumb and index 
finger are held at the base of the areolar and pres-
sure is applied about 2  cm behind the nipple. 
Usually the nipple will protrude, but if it does 
not, or if it further retracts, then the nipple is truly 
inverted (Fig. 11.11).

Inverted nipples are common and affect 3% of 
women. In 87% of cases it is unilateral and in 
13% of cases it is bilateral [115]. The appearance 
may cause cosmetic concern and can interfere 

with breast feeding as inverted nipples are caused 
by short lactiferous ducts and adhesions that 
tether the nipple and prevent it from projecting.

In some cases, readjusting the infant’s posi-
tion at the breast using the “football position” 
may be sufficient to enable the infant to attach 
correctly to the mother’s breast and breast feed-
ing can continue painlessly.  With this method, 
the infant is positioned on the side of the 
mother with the infant’s legs under her arm. The 
infant is  turned sideways or sitting partially 
upright facing the breast. The mother’s hand and 
wrist support the infant’s back and shoulders. If 
this is not successful combining the “football 
position” with the “teacup method” of holding 
the breast may be beneficial. The “teacup 
method” on its own with classic positioning of 
the infant can also be employed. The mother uses 
her  thumb and index finger, to grasp the areola 
and some of the breast tissue near the nipple in an 
attempt to pull out the nipple and place it as deep 
as possible into the infants mouth. The baby 
latches while the procedure is being performed 
and can suckle while the mother continues to 
hold the nipple. If these simple methods are not 
successful several other interventions may be 
helpful (Figs. 11.12 and 11.13).

Sometimes the baby, through vigorous nurs-
ing can help to slowly draw the nipple out, and 
using a breast pump may also help to draw out 
the nipple and lengthen the adhesions. Nipple 
shields, flexible silicone nipple with holes in the 
end that fits over the nipple during feeding can 
help the newborn attach on that side and when 

Fig. 11.11  Inverted nipple with erosion. Photo credit: 
Dr. Gina Weissman, IBCLC
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successfully nursing his suction can help to evert 
and pull out the nipple.

A device can be simply fashioned  to  help to 
lengthen and evert the nipple. One can take a 10 or 
20 cc syringe, cut off the end with the tip, remove 
the plunger and reinsert it into the other end of the 
cylinder. Then the mother can apply negative 
pressure to the nipple to evert it. This is a cheap 
method and universally available. There are also 
commercial devices available. The degree of suc-
tion is controlled by the women herself. Ideally it 
should be used before the patient becomes preg-
nant but can also be used when the patient is preg-
nant or before nursing sessions. Most women 
experience soreness during this process.

Most babies succeed in latching on to their 
mother’s breast, despite the anatomical variations 
(Fig. 11.14).

In the case of flat or inverted nipples it is of 
great importance not to expose the baby to paci-
fiers and bottles. The stiff everted nipple of the 
artificial teat creates more intense stimulation in 
the baby’s mouth and requires less effort to suck, 
and therefore the baby is less likely to develop 
the technique that it requires to produce milk 
from its mother’s flat/inverted nipple.

Nipple shields are thin, flexible silicone nipples 
with holes in the end that fits over the nipple dur-
ing feeding can help the newborn attach on that 
side. When the newborn successfully nurses, his 
suction can help to evert and pull out the nipple. 
Nipple shields come in different sizes and it is 
important to ensure that the right size is chosen to 
suit  the diameter of the mother’s nipple  and the 
size of baby’s mouth.

Nipple shields can be helpful during nursing 
to assist the baby to latch onto flat or engorged 
nipples and can be useful when nipples are 
inverted. They have traditionally been used to 
provide a barrier to further trauma from the 
infant’s mouth whilst nursing when nipples are 
sensitive or have erosions. Although there are no 
studies proving the effectiveness of nipple shields 
for the management of nipple pain, there are 
cases where the mother’s report that they are 
invaluable. They should never be recommended 
until the patient has been assessed by a lactation 
consultant who will assess and correct the prob-
lematic latch which is usually the source of the 
problem in the case of nipple pain, and who will 
instruct the patient in methods of remedying flat 
or inverted nipples through other means.

Nipple shields may decrease the flow of milk 
and increase the risk of plugged ducts and masti-
tis. All mothers using then need to be instructed 
how to wean their baby off nipple shields and 
back onto the breast as soon as possible. This 
should be done under the supervision of a lacta-
tion clinician (Fig. 11.15).

�Vasospasm of the Nipple
Vasospasm of the nipple causes extreme, debili-
tating stabbing or throbbing pain associated 
with blanching of the nipple. The patient may 

Fig. 11.12  Breast feeding while holding the nipple in the 
tea cup method. Photo credit: Dr. Gina Weissman, IBCLC

Fig. 11.13  Football hold. Photo credit: Dr. Gina Weissman, 
IBCLC 
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actually double over in pain and clutch at her 
breast. The pain can occur a short time after 
nursing or in between feedings. The vasospasm 
might be secondary to trauma to the nipple or a 
primary phenomenon known as Raynaud’s of 
the Nipple.

Vasospasm should not be confused with 
blanching due to compression of the nipple. 
Blanching due to compression is noticed imme-
diately after the nipple is removed from the 
baby’s mouth and though the pain may occur 
when the blood supply returns to the nipple, it is 
short lived. It is most commonly caused by the 
baby having a shallow latch and can be rectified 
by teaching the mother to position the baby prop-
erly at the beginning of nursing. It can also be 
caused by improper sucking or tongue—tie.

Vasospasm of the arterioles of the nipple caus-
ing intermittent ischaemia, and subsequent reflex 
vasodilatation may occur after nursing or between 
feedings. The nipple turns white with ischaemia, 
and then blue due to cyanosis and then red as 
there is reperfusion.

It is classified as primary Raynaud’s phenome-
non when it is idiopathic and secondary when it is 
related to an underlying cause. Although there are 
very few studies, this phenomenon has been 

reported to occur relatively frequently and was 
recorded in 23% of women with post-partum nipple 
pain. Of the women that experienced vasospasm, 
14% reported that the pain lasted for more than 5 
minutes at a time [106]. It may be bilateral and may 
accompany Raynaud’s phenomenon of the fingers 
and toes. Cold may trigger the vasospasm, or make 
it worse. It can occur during pregnancy and may 
recur with subsequent pregnancies/breastfeeding.

Women of childbearing age are at increased 
risk of developing Raynaud phenomenon because 

Fig. 11.14  A home made device to evert nipples along side a proprietary device. Photo credit: Dr. Gina Weissman, IBCLC

Fig. 11.15  A nipple shield in use. Photo credit: Dr. Gina 
Weissman, IBCLC
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Estrogen and stress are associated with an exag-
gerated vasomotor response [116, 117].

Medical conditions that have been associated 
with secondary Raynaud’s phenomenon include 
fibromyalgia, rheumatologic diseases such as 
systemic lupus erythematosus or rheumatoid 
arthritis and endocrine problems such as carci-
noid or hypothyroidism.

Previous breast surgery has also been associ-
ated with vasospasm, as has the use of the mixed 
alpha/beta adrenergic antagonist, Labetalol, an 
antihypertensive agent [118], betablockers, 
ergotamine, and over the counter cold medica-
tions that contain pseudoephidrine. It may be sec-
ondary to a thrush infection and may persist for 
some weeks after the thrush infection has been 
successfully treated. In a study of 22 women with 
primary Raynaud’s phenomenon 91% reported 
cold sensitivity with a history of colour change of 
acral surfaces [116, 117].

Treatment involves preventative measures 
such as keeping the whole body warm and avoid-
ing vasoconstrictive substances such as nicotine 
and caffeine or the medications causing vasocon-
striction. When the vasospasm occurs, warming 
the nipple gives relief (this author recommends 
tipping hot water into a ceramic mug then tipping 
the water out and using the warm mug to warm 
the area). Wheat bags warmed in the microwave 
are also helpful but the 2 minutes that it takes to 
warm them in the microwave is a very long time 
when a woman is experiencing this type of pain.

The calcium channel blocker, Nifedipine sus-
tained release formulation, can give relief at a 
dose of 30–60  mg a day. If the patient experi-
ences side effects such as dizziness and tachycar-
dia, 10 mg of the short acting Nifedipine can be 
given up to 3 times a day. This therapy is safe for 
the baby (as only 5% of the maternal dose is 
transferred to the breast milk), tolerance is high 
and most women using this therapy found it to be 
effective [119].

11.14.1.2  �Attributes of the Infant
Variations in infant oral anatomy such as very 
small mouths relative to the mother’s breast size 
(“mother—infant mismatch”), receding chin, 
high palate or restricted tongue movements may 

cause the baby difficulty attaching to the breast. 
Poor attachment to the breast can lead to com-
pression of the nipple causing pain and subse-
quent skin breakdown.

�Receding Chin/Jaw and High Palate
If an infant’s jaw is receding this may cause dif-
ficulty with attachment to the breast as the nipple 
may not stay in place during suckling. A lactation 
consultant can help the mother to find a breast-
feeding position that is effective and does not 
cause pain. Sometimes gentle support to the 
infant at the angle of the jaw with the mother’s 
index finger may be helpful. The mother may 
need to support the breast with her hand during 
the feeding time. Positions that bring the chin 
very close to the breast may be beneficial [6, 8].

Receding chin and high palate also require 
referral to a lactation consultant for adjustment of 
infant’s position at the breast.

�Ankyloglossia
As explained above the function of the tongue is 
of great importance during breastfeeding. The 
tongue plays a critical role in milk removal and 
clearance of the milk bolus from the oral cavity 
[120]. Ankyloglossia, also referred to as tongue 
tie, is a congenital anomaly of the tongue charac-
terized by a short and sometimes anteriorly 
inserted frenulum that does not allow the baby to 
extend the tongue. It occurs in 5% of neonates 
with a male-to-female ratio of 2.6:1. Breastfeeding 
difficulties were experienced in 25% of mothers 
with of infants with ankyloglossia compared with 
3% of control mothers [121].

In babies with ankyloglossia, the compression 
of the breast occurs from the gum pad instead of 
the tongue, because the tongue is unable to extend 
anteriorly. As well as the direct trauma on the 
nipple, there will be poor placement of the tongue 
around the nipple which results in further trauma.

The limitation of movement of the tongue 
also prevents the normal wave motion that 
should move the bolus of milk to the back of 
the palate to be swallowed. This makes it diffi-
cult for the baby to nurse successfully and will 
lead to decreased milk supply. This then leads 
to a hungry irritable baby with failure to thrive. 
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This coupled with the fact that the feedings will 
take longer may result in further nipple trauma. 
In short, the consequences of ankyloglossia 
may be an exhausted, frustrated and suffering 
mother and an irritable underweight baby, and 
early cessation of breastfeeding.

When breastfeeding difficulties are encoun-
tered and a short or tight sublingual frenulum is 
noted, the appearance and function of the tongue 
may be quantified using a scoring system such as 
the Hazelbaker Assesment Tool For Lingual 
Frenum Fuction [122] (Fig. 11.16).

Conservative management of tongue-tie may 
be sufficient, requiring no intervention beyond 
breastfeeding assistance, parental education, and 
reassurance [19].

In the event that conservative breastfeeding 
management isn’t effective, Frenotomy, or sim-
ple incision or “snipping,” of a tongue-tie is a 
common procedure performed for ankyloglos-
sia. The procedure of tongue-tie release should 
be performed by a physician, dentist, Ear Nose 
and Throat surgeon or oral surgeon experienced 
with the procedure. Release of the tongue-tie 
appears to be a minor procedure, but it may be 
ineffective in solving the immediate clinical 
problem and may cause complications such as 
infant pain and distress, postoperative bleeding, 
infection, or injury to Wharton’s duct [19]. 
Complications are rare, however as with any 
surgical procedure, experience is important 
[123–126]. Frenotomy may lead to an immedi-

ate decrease in pain experienced by the nursing 
mother and to increased weight gain in the baby 
[127]. However, pain relief and improved 
breastfeeding are not always immediate after 
the procedure and anticipatory guidance and 
follow up with a Lactation consultant are 
important.

�Lip Tie
Lip-tie is another abnormality that may affect the 
infant’s ability to correctly attach to the breast, by 
stopping the required flanging of lips. Lip tie is 
the attachment of the upper lip to the maxillary 
gingival tissue. Historically this tissue has been 
described as the superior labial frenulum, median 
labial frenulum or maxillary labial frenulum, 
depending on the frenulum attachment point 
[128] (Fig. 11.17).

The classification, however describes the 
anatomy, but does not determine the severity. 
Infants with low frenulums might not have any 
problems nursing and may not give their moth-
ers painful nipples. The degree of restriction is 
determined by feeling the lip and trying to ele-
vate it, mimicking the flanging motion needed 
of the lip on the breast to achieve a good seal. 
If there is blanching at the gum then this may 
be an indication that the frenulum should be 
cut to free the lip. This would only be indicated 
in the event that there was no ankyloglossia, 
and that there is still breastfeeding pain despite 
the fact that the mother has been assessed by 

Fig. 11.16  A tongue tied infant. Photo credit: Dr. Gina 
Weissman, IBCLC

Fig. 11.17  Infant with lip tie and blanching of the gum. 
Photo credit: Dr. Gina Weissman, IBCLC

11  Nipples: A Sensitive Topic



158

professional lactation clinician to rule out 
other causes of pain.

It is thought that low frenulums are also asso-
ciated with early dental decay (because of food 
being caught in the pockets formed on either side 
of the frenulum) and a gap developing between 
the 2 front teeth (diastema) because of the tension 
caused. However, there is not enough scientific 
data to support cutting the frenulum for these two 
reasons.

�Pain Associated with High Intraoral 
Vacuum
In some cases despite correct positioning of the 
child at the breast and despite the fact that the 
child’s mouth and tongue are normal, the nurs-
ing mother experiences persistent nipple pain. 
An Australian study measured the intraoral vac-
uums of nursing infants, using a small milk 
filled tube taped alongside the nipple and con-
nected to a pressure transducer. In was found 
that in infants in the group where the mothers 
were experiencing pain applied significantly 
higher baseline and pause vacuums. Despite 
similar sucking times, the mean milk intake was 
significantly lower for infants of mothers with 
nipple pain [129]. These babies are referred to 
as “barracuda feeders” and the child often spon-
taneously decreases the vacuum pressure at 
about 6 weeks of age bringing about relief to the 
breastfeeding mother.

11.14.1.3  �The Interaction Between 
the Mother and the Infant

�Attachment
The correct positioning of the babies mouth on 
the nipple is of utmost importance so that the 
latch/attachment is correct.

Incorrect positioning of the infant at the breast 
and poor attachment to the breast are the most 
common cause for painful nipples during the ini-
tial postpartum period. When a mother presents 
with nipple pain, in addition to checking the 
mother’s breast anatomy and the infant’s mouth, 
it is necessary to observe the positioning of the 
infant during breastfeeding and attachment to the 
breast. Repositioning  of the infant  must be 

accompanied by provision of an optimal environ-
ment for wound healing.

When the infant latches properly to the breast 
the nipple and the surrounding areola and under-
lying breast tissue is drawn deeply into the 
mouth. The infant’s tongue, lips and cheeks then 
form a seal.

Suboptimal positioning can lead to a shallow 
latch and therefore to abnormal compression of 
the nipple between the tongue and the palate 
resulting in abrasions to the nipple. If attachment 
is incorrect infants may try to facilitate milk 
intake by compensatory movements that increase 
negative pressure such as chewing and biting to 
hold the nipple in place, thereby causing further 
damage to the nipple. The airtight seal that is 
formed between the baby’s tongue and the 
breast can cause damage if the infant’s mouth is 
removed actively from the nipple without break-
ing the seal. By gently inserting a finger into the 
corner of the baby’s mouth at the end of nursing, 
the seal is broken and trauma to the nipple can be 
avoided.

Suboptimal contact of the baby’s mouth and 
the nipple can occur when the nipple is very large 
or inverted, or when the breast is engorged with 
milk so the baby cannot position himself cor-
rectly because of the firmness of the areola and 
the flattening of the nipple.

For optimal contact the mother needs to 
insert the breast into the infant’s mouth only 
when the mouth is open wide and the lips are 
everted. Changing the position of the infant so 
that its chin points in different directions can be 
helpful to ensure even emptying of the breast. 
Attachment problems should be suspected if 
there is evidence of fissures of the nipple or 
trauma on the face of the nipple or if the mother 
reports a misshappen nipple when the infant 
detaches from the breast [130] (Figs. 11.18 and 
11.19).

�Mother–Infant “Mismatch”
Mothers’ nipples and infants mouths come in all 
shapes and sizes. One of the causes of attachment 
difficulties may be mismatch between infant and 
mother anatomy. The infant may have a small 
mouth while the mother has a wide nipple. 
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Incorrect attachment to the breast will lead to 
nipple damage. In addition to treatment of the 
nipple damage prompt referral to a lactation con-
sultant is recommended in order to treat the 
source of the damage. Attempts at improving 
positioning and attachment may be beneficial. 
Sometimes a silicone nipple used temporarily 
may be of help. In some situations the remedy is 
tincture of time. With the passage of time the 
infant’s mouth will grow and he will be able to 
cope with the dimensions of the mother’s nipple. 
In the meantime, in order to protect the milk sup-
ply the mother will be required to express her 
milk at least 8 times daily.

11.14.1.4  �Infections

�Bacterial
Cracked nipples due to nursing, like any fissure 
on the skin, are prone to secondary bacterial and 
yeast infections. Recent evidence suggests patho-
genic bacteria activate nociceptors directly, trig-
gering an inflammatory response [131]. The risk 
is increased in moist areas and just as secondarily 
infected tinea pedis can lead to cellulitis, cracked 
and fissured nipples can lead to mastitis. The risk 
is greatly increased when the breast is not emp-
tied totally after each feed, so the mother massag-
ing the breast in a radial fashion during nursing 
or changing the babies position during nursing 
can help to prevent this. While the symptoms of 
mastitis can be subtle with few local symptoms 

and with just a feeling lack of wellbeing, or dull 
aching breast pain during or after feeding, the 
classical symptoms include erythema and painful 
induration of the breast, fever over 38 degree C 
and malaise. Chills and rigors may also be pres-
ent. In order to prevent Mastitis it is important to 
treat nipple damage early and to refer to a 
Lactation consultant for assessment of the 
infant’s attachment to the breast and function 
during breastfeeding.

Human milk contains many commensal bacte-
ria. Commensal Staphylococci are found in 64% 
and oral Streptococci are found in 30% of healthy, 
lactating women with Staph epidermidis, strep 
salivaius and strep mitis being the most common 
isolates. Some of these bacteria as well as others 
such as enterococci and Lactic acid bacteria are 
actually inhibitory of Staph Aureus [132].

Studies of the milk of women with mastitis 
show that the same bacteria are present but that 
the Staphlococcus epidermidis occurred in higher 
numbers. Staph epidermidis has been regarded as 
a commensal in the past, however its role in caus-
ing infection has increased due to its ability of the 
bacteria to form biofilms that protect them from 
attacks by the immune system and antibiotic 
treatment [133]. Some researchers have con-
cluded that Mastitis could be a dysbiotic process 
that leads to an outgrowth of certain bacterial 
groups such as Staphylococci. It is proposed that 
S. epidermidis requires a predisposed host in 
order to change from a commensal to a pathogen, 

Fig. 11.18  Correct attachment to the breast with mouth 
wide open. Photo credit: Dr. Gina Weissman, IBCLC

Fig. 11.19  Incorrect attachment of the infant to the 
breast results in nipple damage Photo credit: Dr. Gina 
Weissman, IBCLC
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and could possibly explain why only 3–30% of 
lactating women suffer from Staph infection of 
the breast and nipple when it is the predominant 
bacterial species found in breast milk [134].

Initial treatment is conservative with the 
application of warm compresses, making sure all 
areas of the breast are properly emptied during 
nursing, rest and the administration of non-steroi-
dal anti-inflammatory drugs. If there has been no 
improvement after 24  h the administration of 
antibiotics is recommended [135]. Cephalosporin, 
or Amoxicillin with or without Clavulanic acid 
are most commonly used. Macrolides can be 
used for women with a sensitivity to penicillin 
although they may alter the taste of the milk and 
make it unpalatable to the infant [68]. Treatment 
should be prescribed for at least 2  weeks, and 
sometimes it is necessary to continue treatment 
for up to 6 weeks. It is important to reassure the 
mother that she can continue to nurse the baby 
while she is taking these antibiotics but the infant 
should be observed for gastrointestinal side 
effects due to ingestion of the antibiotic via the 
breast milk. Probiotics administration to both the 
mother and the baby can decrease the risk of anti-
biotic associated diarrhea [136, 137].

�Yeast Infection
Yeast infection on the nipple is characterized by a 
burning and stinging pain of the nipple is often 
associated with a pink nipple area, sensitivity to 
touch and pain described by the patient that is out 
of proportion to the clinical signs [138, 139]. A 
fissure between the nipple and areola is not infre-
quently seen. While the pain in the nipple is par-
ticularly intense at the beginning of nursing, 
stabbing pains can occur at any time without any 
temporal relationship to nursing. In the past, 
yeast infection remained a poorly defined entity 
because of the difficulty in culturing candida 
from milk, with many health professionals deny-
ing its existence [140]. Culturing breast milk is 
difficult because of the presence of immunoglob-
ulins and lactoferrin which inhibit the growth of 
candida [141, 142].

More recently techniques have been devel-
oped to culture candida at the nipple and from 
breast milk, and a clear association between can-
dida of the nipple/breast and its presence in the 
child’s mouth and diaper area, and the associa-
tion with breast and nipple pain has been clearly 
demonstrated [143]. A number of factors have 
been found to increase the risk of a woman suf-
fering from an infection with candida. Longer 
duration of the second stage of labour, bottle use 
in the first 2 weeks postpartum, and longer dura-
tion of gestation [144], as well as recent and long 
term use of antibiotics, nipple damage in early 
lactation and a history of vaginal thrush are all 
associated with increased risk of nipple and 
breast pain due to candida [145].

When Candida is restricted to the nipple, most 
sources recommend a topical Azole antifungal 
agent as treatment to nipples infected with 
Candida, together with topical miconazole gel for 
treatment of the infant’s mouth. In the past topi-
cal Nystatin suspension was recommended but 
today some Candida is resistant to it. It is noted 
that miconazole and Clotrimazole also inhibit 
growth of Staphylococcus species [116, 146].

Although triple antibiotics have not been 
shown in studies to be more useful that simple 
anti-fungal creams, it is noted that the fissures 
on nipples often are colonized with both 
S.  Aureus as well as Candida. Mupirocin oint-
ment is often very helpful (its greasy base is also 
very soothing) and in nipples that are red an 
inflamed a low potency steroid can be used in 
addition [147]. Resistant cases may require 
treatment with oral fluconazole. An initial dose 
of 200  mg is given and then 100  mg daily for 
7–10 days [139].

To relieve pain in the nipples during breast-
feeding when the nipples are infected with 
Candida it is suggested to breastfeed frequently 
for short periods of time, so that the infant is not 
extremely hungry at the initiation of the feed and 
will suck less vigorously. Mothers need to be 
encouraged to do this because the latch and 
unlatch of the infant’s mouth is extremely painful. 
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It is recommended to breastfeed first on the less 
painful side and to break the vacuum manually 
after feeding (by inserting a finger between the 
nipple and the babies mouth) [148].

Candida can survive for up to 4  months on 
surfaces, especially in conditions of low tempera-
ture and high humidity [149] so infant’s bottles 
and pacifiers and all things that come into contact 
with the baby’s mouth should be sterilized. Breast 
pads should be disposed of as soon as they 
become wet, and nipples should be “air dried” if 
possible [150]. Sexual partners should be treated 
for Candida if there is suspicion transmission by 
oral or genital sexual activity (Fig. 11.20).

�Viral

�Herpes Simplex
Herpes Simplex virus is a commonly acquired 
virus in the community with 50–80%% of the 
population having antibodies to HSV 1 type 1 
and 18–35% of adults with HSV 11. HSV 1 is 
generally acquired from non-sexual contact and 
HSV11 by sexual contact but there is consider-
able overlap in the epidemiology and clinical 
manifestations [151]. Individuals that have been 
infected with herpes in the past can shed the virus 
asymptomatically, with 70% of the population 
shedding asymptomatically at least once a month 
and many shedding up to 6 times per month 
[152]. The most common mode of transmission 
to neonates in the peripartum is during passage in 
the birth canal but in 10% of cases the infection is 

transmitted postnatally through contact with a 
skin lesion. Only 2% of those lesions are found 
on the breast. HSV infection of the nipple can 
result in neonatal transmission during breastfeed-
ing and may put the infant at considerable risk for 
morbidity and mortality [153].

Herpes simplex infection presents exquisitely 
tender small blisters or punched out round ero-
sions on an erythematous base. The infection can 
predate lactation or acquired on the nipple from a 
breastfeeding child.

Culturing the lesions for herpes is optimal, but 
due to the considerable risk to the newborn, if 
herpes is suspected then breastfeeding on that 
side should be stopped immediately, and the 
expressed milk should be discarded. When the 
affected breast is covered, she may continue to 
nurse on the other side. Breastfeeding on the 
affected side may be recommenced when the 
lesions are healed [146]. Until healing is com-
plete on that breast the mother must express milk 
from that breast 8–10 times daily in order to pro-
tect milk supply (Fig. 11.21).

�Herpes Zoster
Herpes Zoster may erupt on the T3–T5 derma-
tomes and involve the breast and nipple. Exposure 
to the lesions can result in chicken pox (varicella 
zoster) in unimmunized infants. The recommen-
dations for treatment are the same as for herpes 
simplex and the child should not be fed on that 
side and milk should be discarded, even though 
the child should have passive immunity from 

Fig. 11.20  Candida—Mother’s nipple and her infant’s diaper area both infected with Candida
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placental immunity in the first 8 months of life 
and the secretory IgA in breastmilk is active 
against the varicella virus in  vitro [154]. The 
mother may be treated with intravenous or oral 
acyclovir which is considered safe for breastfeed-
ing and the infant may be given Zoster immuno-
globulin if he is immunocompromised.

11.14.1.5  �Inflammation

�Milk Blebs
Milk blebs, also known as Milk stones, plugged 
ducts or milk blisters present as extreme pin-
point pain and tenderness of the nipple when the 
baby nurses. On examination one can see a white 
subcutaneous blister or bleb. Whilst sometimes 
there is surrounding erythema in most occasions 
there is not, and the clinical findings seem unim-
pressive and not in correlation with the severe, 
unbearable pain that the nursing mother 
describes. The bleb appears on the surface of the 
nipple, usually at the opening of a duct, has a 
shiny, smooth surface, and is a millimetre or less 
in diameter. Sometimes the ducts are plugged 
deeper in the breast and so there is no white milk 
bleb to help with making the diagnosis. While 
most nipple pain presents early in the post-
partum period, milk blebs can present after 
months of painless nursing. Despite treatment 
they can recur or may appear in subsequent 
pregnancies. The bleb is most likely caused by a 
small pressure cyst formed at the end of the duct 
from milk seeping under the epidermis. Nipple 
blebs appear to be an inflammatory response to 
nipple trauma in some women [13]. If there is 
more than one bleb it must be distinguished 

from Candida infection. Blebs may lead to mas-
titis if the tissue overgrowth causes stasis by 
blocking milk flow from a nipple pore that drains 
a larger area of the breast. Incidence and cause 
of this condition is unknown. It has been specu-
lated that some people have a tendency for epi-
thelial overgrowth due to the epithelial growth 
factor in the mother’s milk [155] (Fig. 11.22).

Massaging the breast in the area of pain prior 
to and during nursing, after applying warm hot 
compresses, or massaging and expressing milk 
while directing warm water onto the breast 
whilst in the shower can help to open the block-
age and prevent the development of mastitis. If 
the bleb doesn’t open spontaneously gently rub-
bing with a towel may be helpful. If this is not 
effective, the bleb can be opened with a sterile 
needle (a procedure with minimal or no pain). 
Once the bleb is open a white, thick, stringy 
looking material is usually expressed. An alter-
nate method of opening the bleb is to take a 
strand of sterile heavy suture and cannulate the 
duct, threading the suture up the duct until the 
plug is released. If attempts to open the bleb are 
not effective then the frequent application wet/
warm compresses should be  applied to the 
breast and nipple area. Rubbing Lecithin into 
the nipple after each feeding may be effective or 

Fig. 11.21  Herpes simplex infection of the nipple. Photo 
credit: Rachelle Tohar, IBCLC

Fig. 11.22  Milk bleb. Photo credit: Dr. Gina Weissman, 
IBCLC
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a Lecithin supplement can be taken orally (1–2 
1200  mg capsules 3 or 4 times per day) [2], 
O’Hara reported using a punch biopsy tool, for 
blebs resistant to other treatment, which 
resolved pain and symptoms. This study ana-
lyzed the content of the blebs and found them to 
contain histiocytes with foamy cytoplasmic vac-
uoles and fibrin deposition indicating a tissue 
reaction to milk that had leaked from the ducts 
to the surrounding tissue O’Hara recommended 
a short daily course of a very thin layer of mid-
potency steroid under an occlusive dressing to 
enhance penetration of the steroid [156].

�Dermatitis is Referred to in the Section 
on Skin Disease

11.14.1.6  �Allodynia/Functional Pain
Allodynia is defined as the sensation of pain in 
response to a stimulus that does not usually cause 
pain, such as light touch of a bra or blouse caus-
ing pain in the nipple. It can occur in isolation or 
in the context of other pain disorders such as irri-
table bowel syndrome, fibromyalgia, temporo-
mandibular pain, and vaginismus. Allodynia of 
the nipple can be extremely troublesome. 
Allodynia can also occur secondary to nerve 
damage from aesthetic breast surgery [157] or 
due to Herpes Zoster or post herpetic neuralgia. 
There have been 3 recorded cases of Galactorrhea 
secondary to Herpes Zoster of the T4 dermatome 
[158]. These pain disorders can lead to depres-
sion and anxiety and when these factors are pres-
ent, treatment may be more resistant to medical 
therapies, and psychological therapies such as 
Cognitive Behavioral Therapy may be a useful 
[159]. Non-steroidal anti-inflammatory agents 
can bring relief, and antidepressants may also be 
helpful. Pressure points may also be sought and 
successfully treated with pectoral muscle mas-
sage [160]. Fatigue and lack of social support are 
other contributing factors in this condition that 
are more difficult to treat.
In the case of neuropathic pain Gabapentin may 
be helpful treatment [161] however, Gabapentin 
is category C for pregnancy and is secreted in 
breast milk so should be avoided for pregnant and 
breastfeeding women.

11.14.1.7  �Miscellaneous and Other 
External Factors

Breast pumps, if used inappropriately may cause 
an inflammatory response in the nipple skin 
which may result in erythema, oedema, fissures 
and/or blisters [146]. Common sources of nipple 
damage in mothers who use breast pumps are 
using suction that is too strong, misfit of the 
flange to the nipple, and extended pumping time. 
Prevention of further damage requires appropri-
ate guidance for use of breast pumps by a 
Lactation Consultant [112].

11.15	 �Treatment: General 
Measures

As mentioned, the treatment of nipple pain 
involves ascertaining the cause and treating appro-
priately. There are also general measures that can 
help to alleviate the pain of damaged nipples. A 
study comparing the efficacy of warm compresses, 
dried breast milk and lanolin in relieving nipple 
pain reported that women using warm water com-
presses reported significantly less pain than the 
other groups [162]. Warm water compresses have 
the advantage of not needing a prescription and are 
convenient and inexpensive. More recent studies 
have confirmed that while topical treatments 
increase women’s satisfaction with treatment out-
come there is no significant differences between 
the various topical products [163, 164].

When tissue breakdown has taken place the 
principles of moist wound healing is employed to 
increase the rate of reepithelialisation. Hydrogel 
dressings are very effective at providing a moist 
environment that facilitates healing. The dressing 
is placed under a nursing pad to keep it in place 
and it removed and replaced for each feeding it is 
replaced whenever it becomes moist [165, 166].

11.15.1	 �Breast Shells

Breast shells are plastic domes that are placed 
over the nipple. In the past they were used to 
evert flat or inverted nipples but they been 
shown to be ineffective for this purpose. They 
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are however extremely helpful for short peri-
ods of time when the nipple is so sensitive that 
the patient complains that she cannot tolerate 

any contact of material on her nipples as they 
serve as a buffer between her breast and  
clothing (Table 11.1).

Table 11.1  Classification and treatment of common causes of nipple pain associated with breast feeding

Condition Treatment
Attributes of the 
mother

Nipple shape/anatomy-flat, inverted Adjust infant’s position
Allow baby to suck after manually everting the 
nipple
Use a Nipple shield
Use a negative suction device to evert the nipple

Skin disease Psoriasis and eczema of the nipples can be treated 
with emollients and low dose steroid ointments 
twice daily immediately after breast feeding
Phototherapy with UVB is safe. Each disease 
modifying oral agent must be considered 
individually

Vasospasm of the nipple Warm compresses
Avoid triggers (nicotine, caffeine)
Avoid cold on breasts and nipples
Nifedipine SR 30–60 mg a day

Attributes of the 
infant

Palatal anomalies–high palate
Receding chin

Adjustment of infant’s position

Lip tie with restriction Supportive treatment. Frenulectomy
Tongue tie with restricted tongue 
movement

Correct positioning. Improved attachment. 
Supportive treatments. Frenulectomy by a trained 
health professional

High intraoral vacuum Supportive treatment
The interaction 
between mother 
and infant

Poor attachment of infant to breast Assessment and guidance of Lactation consultant
Mismatch between mothers nipple size 
and infant’s mouth size

Adjustment of infant’s position and attachment
Silicone Nipple Shield

Infections Bacterial Oral Antibiotics (e.g. Cephalosporin amoxicillin/
clavulanate) for 2–6 weeks and probiotics

Yeast Topical azole antifungal ointment to nipple and oral 
gel to infants mouth
Oral Fluconazole 200 mg stat then 100 mg daily for 
10 days for resistant cases

Herpes Prevent contact between infant and the lesions and 
discard the milk pumped from that side
Oral Acyclovir/Valcyclovir can be used

Inflammation Milk blebs Applying warm compresses, massage of the breast 
and rubbing the nipple
Opening with a needle
Cannulating with thick suture
Lecithin 2400 mg 3–4 times per day

Dermatitis Patch test to determine allergens in topical agents, 
and avoid irritation to nipples. Apply emollients 
frequently and low dose steroids twice daily to 
nipples (immediately after nursing)
Apply PolyMem and antibiotic ointment to fissures

Miscellaneous Breast pump trauma Adjust level of suction or fit of flange
Allodynia-functional pain Round the clock treatment with Nonsteroidal 

anti-inflammatory agents
Cognitive Behavioural Therapy
Antidepressants
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Conclusion

The female nipple is a very sensitive area, 
both physiologically and psychologically. 
Perhaps due to its sexualization, conditions of 
the female nipple are often ignored in medical 
texts and women delay presenting to physi-
cians when nipple conditions occur.

The postpartum period is a challenging 
time for many women and it is during this 
time that nipple pain associated with breast-
feeding is prevalent. Breastfeeding is of 
utmost importance for infant and maternal 
health. Early diagnosis and treatment of nip-
ple pain associated with breastfeeding is 
therefore critical.

Despite WHO\Unicef recommendations 
[167], advice on breastfeeding is unfortu-
nately not part of the routine antenatal care 
and is not offered universally to postpar-
tum women in hospital. Subsequently, many 
woman first present to their medical practitio-
ners with nipple pain. The increased efficacy 
of a multidisciplinary approach to diagnosis 
and treatment of nipple pain associated with 
breastfeeding has been established [168]. 
Understanding the factors involved in nipple 
pain and collaboration with lactation consul-
tants and other health professionals is essen-
tial for physicians dealing with this complex 
and multifactorial problem.
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Acne Vulgaris

Gila Isman Nelkenbaum

12.1	 �Introduction

Acne Vulgaris is a skin disorder of the piloseba-
ceous unit influenced by androgenic hormones 
and therefore there are many variances in its 
appearance between genders. As a result, physi-
cal examination, workup and management should 
be distinct for each gender.

The pathogenesis of acne is multifactorial and 
it involves four main pathways: excess sebum 
production, comedogenesis, Propionibacterium 
acnes and complex inflammatory mechanisms 
involving both innate and acquired immunity. 
Excess Sebum production and comedogenesis 
are known to be induced by androgen secretion.

12.2	 �Hormonal Influence on Acne 
Pathogenesis

Hormonal effects on sebum secretion are key to 
the pathogenesis of acne.

Androgens are produced primarily from the 
gonads and adrenal glands as well as within the 
sebaceous gland via the action of androgen-
metabolizing enzymes such as 3β-hydroxysteroid 
dehydrogenase (HSD), 17β-HSD and 5α-reductase. 

Androgen receptors found in the cells of the basal 
layer of the sebaceous gland and the outer root 
sheath of the hair follicle are  responsive to 
testosterone and 5α-dihydrotestosterone (DHT), 
the most potent androgens. DHT is also thought 
to be the principal androgen mediating sebum 
production [1].

Exessive sebum production as well as alterna-
tions in sebum composition leed to follicular 
hyperkeratinization by activating the innate 
immune system and forming anaerobic environ-
ment that promotes proprionibacterium acne to 
thrive. This inflammatory process induces toll 
like receptors (TLRs) 2 and 4 to increase produc-
tion of interleukins 1β and promotes activation of 
IL-6, IL-8, IL-12. As a consequence, activator 
protein −1 activates metalloproteinase which 
may cause scar formation [2].

The sebaceous gland is controlled primarily 
by hormonal stimulation which changes through-
out life. During the first 6 months of life, sebum 
production is relatively high, then its production 
rate decreases and remains stable during child-
hood. At adrenarche (typically at 7–8  years of 
age) circulating levels of DHEAS begin to rise 
and as a result sebum production dramatically 
increases, which leads to the initial development 
of comedonal acne in prepubescent children [3].

Estrogen, whether given systemically or as in 
contraceptive pill, has a role in acne treatment. 
However its role in the physiology of acne is not 
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clear. Acne may response to low dose contracep-
tive, even though higher doses of estrogen are 
often required to demonstrate a reduction in 
sebum secretion [4]. There are several hypothesis 
regarding estrogen influence in acne treatment, it 
may be directly opposing effects of androgens 
locally within the sebaceous gland or by inhibit-
ing the production of androgens by gonadal tis-
sue. Another possible mechanism is via regulating 
genes that negatively influence sebaceous gland 
growth or lipid production.

12.3	 �Clinical Features 
of Adolescent Acne

Acne affects more than 80% of the teenage popu-
lation. Classic acne begins earlier in females close 
to the menarche (10–14  years) and reaches its 
peak at the ages of 14–17  years. On the other 
hand, males will present with acne usually at the 
age of 14 and will reach acne peak at the ages of 
16 to 19.

Hormonal surges before and during puberty 
are often related to the onset of typical acne vul-
garis. Teenaged boys are more frequently affected 
than teenaged girls. Adrenal maturation and 
gonadal development cause androgen production 
and subsequent sebaceous gland enlargement. 
Both sebum production and the levels of DHEAS 
increase during puberty. During physical exami-
nation, the main findings will be comedones, pap-
ules, pustules and cysts on face and upper trunk.

Non inflammatory acne is characterized by 
open (white heads) and closed (black heads) 
comedones, while inflammatory acne is charac-
terized by erythematous papules, pustules and in 
more severe cases nodules, cysts and sinus tracts. 
Males are more prone to suffer from severe acne 
during adolescence and acne fulminans is more 
prevalent in this population. Consequently, severe 
scars are more prevalent among males and there-
fore topical and systemic therapies based on reti-
noid may be preferred in males because of their 
direct effect on sebaceous gland activity. In the 
case of moderate to severe acne, treatment should 
be initiated early to avoid scar formation.

Scarring occurs early in acne and may affect 
some 95 percent of patients [5], relating to both 
its severity and delay before treatment. 

Approximately 40% of all acne patients have 
clinically relevant scars [6].

For both genders, acne can affect self esteem, 
body image, social life and may cause depres-
sion, frustration and anger. Levels of social and 
emotional problems in acne patients is compara-
ble with those in people with severe chronic dis-
abling diseases such as arthritis and epilepsy. 
Females usually experience more embarrassment 
due to acne than their male counterparts [7].

12.4	 �Pathogenesis of Acne 
in Males

Sebum production is higher in males [8] and has 
a significant role in the pathogenesis of acne. 
Even though elevated sebum production alone 
does not induce acne, alterations in sebum com-
position have been demonstrated to cause follicu-
lar hyper cornification through stimulation of the 
innate immune system. Sebum also promotes an 
anaerobic environment for propionibacterium 
acne to thrive which drive an inflammatory pro-
cess that in its end metalloproteinase are released 
which may increase scar formation.

Trans epidermal water loss (TEWL) in males 
has been shown to be lower than in females how-
ever, moderate to severe acne impair stratum cor-
nea and TEWL [9]. Therefore, male patients 
suffering from severe acne may deviate farther 
from corneocytes and TEWL physiologic state 
and are prone to more side effects with acne ther-
apies that augment barrier function.

Another physiologic difference between gen-
ders is the skin pH.  For males the pH is lower 
than 5.0 due to high sebum production causing 
higher levels of free fatty acid in the skin while in 
females it is usually above 5.0 [10]. These pH 
levels have not yet been associated with acne 
pathogenesis [11], however it may have implica-
tions on future treatment.

Consuming proteins and other supplements by 
athletes became very popular in recent years. 
This consumption has been shown to trigger acne 
by increasing insulin growth factor-1, stimulating 
sterol response binding protein-1 that can induce 
sebaceous gland lipogenesis, comedogenesis, 
follicular inflammation and androgenic stimula-
tion [12]. Acne fulminans which is more preva-
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lent in males was also associated with anabolic 
steroid consumption [13].

12.4.1	 �Acne Conglobata

Acne Conglobata is a severe form of nodular cys-
tic acne seen mostly in teenage males. This type 
of acne may appear on the back, buttocks, chest, 
shoulders and face. Acne Conglobata shows 
multi opening comedones, large tender nodules 
and cysts with a foul smelling purulent discharge 
and sinus tracts are characteristic. After healing, 
depressed and keloidal scars may be evident 
(Fig.  12.1). Therapy comprises intensive high-
dose therapy with antibiotics, intralesional gluco-
corticoids, systemic glucocorticoids, surgical 
debridement, surgical incision, and surgical exci-
sion. Isotretinoin initial dose should be 0.5 mg/
kg/day or less, and systemic glucocorticoids are 
often required either before initiating therapy or 
as concomitant therapy, in severe cases dosages 
as high as 2 mg/kg/day for a 20-week course may 
be necessary.

12.4.2	 �Acne Fulminans

Acne fulminans (AF) is a severe form of acne 
that appears primarily in adolescent males. The 
direct age group affected is between 13–22 years 
of age. There have been rare reported cases of 
Acne fulminans in females [14].

This type of acne has an acute presentation 
with a sudden onset of nodulocystic inflamma-
tory lesions mainly affecting the trunk. Ulcerative 
lesions covered with hemorrhagic crusts are com-
mon and comedones are rare. Systemic symp-
toms include fever, myalgia, arthralgia, bone pain 
and anorexia. Laboratory investigations demon-
strate systemic involvement with leukocytosis 
often with leukomoid reaction, elevation of 
erythrocyte sedimentation rate, anemia, protein-
uria, and microscopic hematuria. Bone involve-
ment is commonly located at the sternum and 
clavicle but may occur at other sites. Generally, 
50% of patients have lytic bone lesions. Less 
commonly, these patients may also present with 
erythema nodosum. It can be the dermatologic 
manifestation of the synovitis-acne-pustulosis-
hyperostosis-osteitis (SAPHO) syndrome.

The pathophysioliogy is still unclear. The trig-
gering antigen is believed to be p acne. However, 
as AF is more frequently seen in young males, it 
may be that high levels of testosterone may play 
a role. There are also reports of acne fulminans 
cases after receiving high levels of testosterone 
due to high stature [15, 16]. Other cases of acne 
fulminans were attributed to anabolic steroids 
consumption [17]. There is usually a history of 
mild to moderate acne years before the onset of 
AF [14]. Genetic factors may play an important 
roll in AF.

Therapy is mainly systemic steroids. 
Prednisolone 0.5–1.0 mg/kg/day should be com-
menced and decreased gradually over 
2–3  months. Low dose Isotretinoin should be 
introduced after 3–4 weeks of prednisolone initi-
ation with increasing doses according to clinical 
response. Oral Isotertinoin should  be used cau-
tiously due to paradoxical effect it may cause as 
was reported in some cases [18].

Acne scarring is a frequent complication due 
to the inflammatory nodules healing with resid-
ual scars.

12.5	 �Infantile Acne

Acne lesions appear typically between 3 and 
12  months of age. Infantile acne has male pre-
dominance and usually affects the face and spe-
cially the cheeks. The acne may include 

Fig. 12.1  Ulcerated and depressed atrophic scars on the 
trunk of a 14 year old male as a sequelae of nodulocystic 
acne
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comedones (whiteheads and blackheads), 
inflamed papules and pustules, nodules and cysts 
that may result in scarring. Most cases of infan-
tile acne are resolved by 4 or 5 years of age but in 
some cases they remain active into puberty. 
Patients with a history of infantile acne have an 
increased incidence of acne vulgaris during ado-
lescence compared to their peers, with greater 
severity and enhanced risk for scarring [19]. The 
pathogenesis is unclear. It may reflect the andro-
gen production intrinsic to this stage of develop-
ment including elevated levels of LH stimulating 
testicular production of testosterone in boys dur-
ing the first 6–12 months of life (with levels tran-
siently equivalent to those during puberty) and 
elevated levels of DHEA produced by the infan-
tile adrenal gland in both boys and girls. These 
androgen levels normally decrease substantially 
by 12 months of age and remain at nadir levels 
until adrenarche. [20]

12.6	 �Female Acne

12.6.1	 �Pregnancy and Lactation

The effect of acne during pregnancy is unpredict-
able and can vary from mild comedonal disease 
to severe inflammatory scarring acne. During 
pregnancy there may be an increase in sebaceous 
gland activity [21] as a result of hormonal imbal-
ance. Circulating testosterone level is also 
increased slightly throughout pregnancy while 
dehydroepiandrosterone sulphate level decreases 
in the second and in the third trimester [22] dur-
ing pregnancy. Progesterone and estradiol levels 
are found to be 100 fold and 10–50 folds higher 
respectively [23]. These findings however can not 
solely explain acne flares at the second [24] and 
third [25] trimesters that are most prominent dur-
ing this time.

Treatment during pregnancy is limited due to 
safety profile concerns and lack of clinical stud-
ies and pharmacokinetic data in this patient pop-
ulation [26]. However, topical agents as 
clindamycin, erythromycin, azelaic acid (cate-
gory B) and benzoyl peroxide (category C) are 
commonly used for mild to moderate acne. For 

severe acne, systemic therapy is limited to eryth-
romycin or penicillin based antibiotics however, 
its efficacy is limited. Isotretinoin is teratogenic 
and contraindicated (category x), medications 
from tetracyclin family (category D) should be 
avoided during pregnancy because they affect 
teeth calcification if taken after the fourth month 
of pregnancy and causes permanent teeth discol-
oration. Hormonal therapy should be avoided 
during pregnancy and lactation, as they have 
been associated with hypospadias and feminiza-
tion of the male fetus [27]. Other possible treat-
ments are alfa hydroxyl peels, salycilic acid acne 
products and comedo extraction. No recommen-
dation was ever made in the past regarding light 
based therapies for acne, with the exception of 
PDT which should be avoided due to lack of 
studies with aminoleuvulonic acid and methyl 
aminoleuvulinat in pregnant women.

12.6.2	 �Breastfeeding

Taking medications during the lactation period 
may change breast milk composition and supply, 
thus therapy during this period is limited.

Topical tretinoin [28] is considered safe dur-
ing lactation. Because vitamin A is a normal 
component of breast milk, tretinoin is likely to be 
excreted in breast milk. However, the topical for-
mulation is unlikely to be absorbed in significant 
quantities and therefore it will be safe during the 
lactation period.

By contrast, the use of systemic isotretinoin is 
contraindicated during lactation because isotreti-
noin is extremely lipid soluble and concentra-
tions in milk would be significant. The risk of 
retinoid toxicity in the infant is too high to use in 
a breastfeeding woman [29].

Hormonal therapy should be avoided in lacta-
tion for two reasons: (1) The estrogen content in 
OCPs has been reported to decrease milk produc-
tion and (2) There is a theoretical risk of  infant 
feminization, especially in neonates who might 
be less capable of metabolizing the additional 
hormones [30].

Tetracycline are compatible with lactation. 
Infant absorption is low as the drug binds to cal-
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cium in the maternal milk. The medication should 
not be used for more than 3 weeks because when 
consumed over an extended period the absorption 
of even small amounts over a prolonged period 
could result in dental staining [29].

12.6.3	 �Adult Onset Acne

Adult onset acne is defined as a chronic inflam-
matory disease of the pilosabeceous unit beyond 
the age of 25 years [31], and it’s prevalence is 
12% [32]. It is subdivided to “persistent acne” 
which is the adolescent classic acne that 
continues to adult life or middle age and “late 
onset acne” with first onset after 25 years. The 
first one considered more common than the 
latter [33].

While adolescent acne is more prevalent 
among males, adult onset acne is more prevalent 
in women who present classically with papules 
nodules and cysts in jawline in the lower third 
face area (Fig.  12.2). Hormonal imbalance and 
premenstrual flares are more common in this type 
of acne and it is more resistant to therapy [34].

The pathophysiology in AOA is considered to 
be due to higher androgen levels. Studies [35] 
have shown raised levels of 5α reductase enzyme 
levels, 3α-androstanediol glucuronide, and 
androsterone glucuronide (tissue derived andro-
gens). Association between PCOS and AOA was 

found in 52–82% and association with late onset 
adrenal hyperlasia was found in 11.8% of cases.

12.6.4	 �PCOS

Polycystic ovary syndrome (PCOS) occurs in 
roughly 3 to 6% of the general population. PCOS 
has been defined using various criteria, including 
menstrual irregularity, hyperandrogenism, and 
polycystic ovary morphology (PCOM) [36]. 
Diagnosis of PCOS requires 2 of the 3 following 
criteria: androgen excess (clinical or biochemi-
cal), ovulatory dysfunction (oligo- or anovula-
tion), or polycystic ovaries (based on 
ultrasonographic findings). Patients with andro-
gen excess frequently have a history of irregular 
menses and present with obesity, androgenic alo-
pecia, hirsutism and acne. In adolescent females, 
the diagnosis of PCOS can be made based on 
hyperandrogenism (clinical or biochemical) in 
the presence of persistent oligomenorrhea [37]. 
In adolescent girls, large, multicystic ovaries are 
a common finding, so ultrasound is not a first-line 
investigation in women <17 years of age. There is 
an increased risk of diabetes mellitus and endo-
metrial carcinoma in patients with PCOS [38].

Girls with severe acne or acne resistant to oral 
and topical agents, including isotretinoin 
(Accutane) may have a 40% likelihood of devel-
oping PCOS. Oral contraceptives (OCPs) can 
effectively lower androgens and block the effect 
of androgens via suppression of ovarian andro-
gen production and by increasing sex hormone-
binding globulin. Physiologic doses of 
dexamethasone or prednisone can directly lower 
adrenal androgen output. Anti-androgens can be 
used to block the effects of androgen in the 
pilosebaceous unit or in the hair follicle. Anti-
androgen therapy works through competitive 
antagonism of the androgen receptor (spironolac-
tone, cyproterone acetate, flutamide) or inhibi-
tion of 5α-reductase (finasteride) to prevent the 
conversion of testosterone to its more potent 
form, 5α-dihydrotestosterone.

While PCOS is the most common hormonal 
related acne, thyroid dysfunction, prolactin 
excess and congenital adrenal hyperplasia must 

Fig. 12.2  Adult onset acne in a 30 year old female, ery-
themic papules in the mandibular area, no comedones are 
seen

12  Acne Vulgaris



176

also be considered in any case of acne resistant to 
therapy.

Lab studies for evaluation of hyperandrogen-
ism should be done at day 1–3 of the menstrual 
cycle and if on oral contraceptive it should be dis-
continued 4 to 6 weeks before hormone evalua-
tion. The studies should include free testosterone 
levels, dehydroepiandrosterone sulfate 
(DHEA-S), androstenedione, luteinizing hor-
mone and follicle-stimulating hormone, TSH, 
estrogen, progesterone, sex hormone binding 
globuline, prolactin, 21 alfa hydroxyclase level, 
17-hydroxyprogesterone and anti-Müllerian hor-
mone for the diagnosis of PCOS.

In many cases hormones levels are found to be 
in normal range, thus it is suggested that end 
organ hypersensitivity or local production of 
androgens are the causes in those cases.

Endocrine, inflammatory diseases and drugs 
such as anti epileptics, anti psycotics, anti depres-
sants, anti tubercular, cortoicosteroids (systemic 
and topical) anti neoplastics and halogens are 
known to cause acne. Therefore, a thorough his-
tory taking is important in any case of 
AOA. Questions directed to hirsutism, hair loss, 
menstrual irregularities and previous treatment 
are essential in the diagnosis of AOA.

12.6.5	 �Psychological Effect of Adults 
Onset Acne

This type of acne imposes an emotional and 
social burden on women by impairing self-
perception and behaviors [39], health related 
quality of life (HRQoL), psychological status, 
and work productivity [40]. It affects self-
perceptions and emotions, as evidenced by 
reports of dissatisfaction with appearance, lack of 
confidence, and need to use coping methods.

12.6.6	 �Treatment

The general principles of treatment in adult onset 
acne is alike those for adolescent acne. However, 
as many cases where the acne is resistant to con-
ventional systemic, therapy with antibiotics and 

retinoides, hormonal therapy should be consid-
ered also when blood tests are normal [41].

Hormonal therapy is divided to drugs block-
ing androgen receptors and drugs acting by 
decreasing androgen synthesis.

Combined oral contraceptive usually used 
for the treatment of acne are ethinyl estradiol/
norgestimate, ethinyl estradiol/norethindrone 
acetate/ferrous fumarate, ethinyl estradiol/dro-
spirenone, and ethinyl estradiol/drospirenone/
levomefolate [42].

Combined oral contraceptive (COC) block 
androgen synthesis in the level of the ovary, 
increase sex hormone binding globulin produc-
tion, binding free circulating testosterone and 
rendering it unavailable to bind and activate the 
androgen receptor. In addition, oral contracep-
tives inhibit 5 alfa reductase activity. Numerous 
randomized controlled clinical trials have 
assessed the efficacy of OCs in the management 
of acne [43–45].

The risks of COCs must be weighed against 
the risks of acne. COC’s increase risk for throm-
boembolism, myocardial infarction, breast and 
cervical cancer [46, 47]. Common side effects are 
weight gain, breast tenderness, inter menstrual 
bleeding, hypercoagulability, melasma and mood 
changes. Acne improvement with COCs occurs 
frequently after 2–3  months therefore a com-
bined therapy with other acne medication early in 
the treatment is recommended.

Corticosteroids block androgen synthesis and 
are used in cases of congenital or late onset adre-
nal hyperplasia. It is sometimes used for a short 
duration in severe flare ups of inflammatory cys-
tic acne.

Cyproterone acetate acts by blocking andro-
gen receptors. It is commonly prescribed in com-
bination with OCP. Doses ranging from 50 to 
100  mg daily. Its Common side effects include 
menstrual abnormalities, breast tenderness, nau-
sea, vomiting, fluid retention, leg edema, head-
ache, and liver dysfunction.

Spironolactone is an aldosterone and 5α 
receptor antagonist. It exhibits potent anti andro-
gen activity by decreasing testosterone produc-
tion and by competitively inhibiting binding of 
testosterone and dihydrotestosterone to androgen 
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receptors in the skin. Doses ranges from 50 to 
100 mg twice daily. Spironolactone is well toler-
ated overall, and its side effects are dose-related. 
Therefore, recommended initial therapy is 
25–50  mg daily. Common side effects include 
diuresis, hyperkalemia, menstrual irregularities, 
breast tenderness, breast enlargement, fatigue, 
headache, and dizziness. It can be combined with 
COC.

Flutamide is a nonsteroidal selective androgen 
receptor blocker used in the treatment of prostate 
cancer. Common side effects associated with flu-
tamide include gastrointestinal distress, breast 
tenderness, hot flashes, headache, xerosis and 
decreased libido. Severe dose-related hepatotox-
icity occasionally occurs, high rates of side effects 
among users may decrease compliance with use.

12.6.7	 �Acne Cosmetica

Acne cosmetica is most commonly found in 
women between the ages of 20 to 40 years and 
is associated with the use of cosmetics contain-
ing comedogenic substances. It is characterized 
by persistent, low-grade, and closed comedones 
and slowly resolves with the cessation of use of 
the causative agent. Pomade acne is a variation 
of acne cosmetica seen almost exclusively in 
African Americans and is associated with the 
use of greases and oils applied to the scalp and 
face. Lesions are closely packed closed come-
dones found only at the site of pomade 
application.

12.6.8	 �Acne Excoriee

Acné excoriee is a psycho dermatological disor-
der  that occurs mainly in young women. It is 
characterized by picking of the face, with mini-
mal acne and significant scarring and linear ero-
sions. Bodily focused anxiety and even body 
disfigurement disorder can be participated in the 
pathophysiology of acne excoriee [48]. Early 
treatment for acne excoriee is essential for the 
prevention of lasting cosmetic disfigurement due 
to scarring.

12.7	 Treatment�

Acne scars may negatively impact on an affected 
person’s psychosocial and physical well-being 
and though acne lesions disappear typically at the 
end of the second decade, scars become more 
prominent as fat tissue decrease. Post inflamma-
tory hyperpigmentation and erythema usually 
fade over months, however pigmentation changes 
may stay predominantly in darker skin types.

Treatment should be initiated after a thorough 
history and physical examination. In female 
patients, a menstrual and oral contraceptive his-
tory is important in determining hormonal influ-
ences on acne. Future pregnancies should be 
discussed in order to tailor a suitable therapy. In 
the case of male patients, these should be ques-
tioned on food supplement intake and the use of 
anabolic steroids. Psychological and social 
effects should be assessed in both females and 
males but emphasize must be on the adult female 
group. On Physical examination lesion morphol-
ogy should be evaluated and the existence of 
comedones, papules, pustules, cyst and nodules 
should be determined. Secondary changes such 
as ice picked, rolling scars, box scars and hyper-
trophic scars should be carefully noted as well as 
post inflammatory hyperpigmentation.

12.7.1	 �Topical Therapy

Topical retinoids for acne are adapelene, tretioin 
and tarazotene. They have anti acne activity and 
are used as first line therapy alone or in combina-
tion with clindamycin or benzoyl peroxide. 
Topical retinoids allow for maintenance of clear-
ance after discontinuation of oral therapy and are 
ideal for comedonal acne, when used in combina-
tion with other agents, for all acne variants. 
Benzoyl peroxide can be used as a monotherapy 
or in combination with topical antibiotic or reti-
noids. Other commonly used topical acne thera-
pies include salicylic acid, antibiotics, azelaic 
acid, and sulfone agents. Monotherapy with topi-
cal antibiotics in the management of acne is not 
recommended because of the development of 
antibiotic resistance.
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12.7.2	 �Systemic Therapy

Systemic antibiotics have been a mainstay of 
acne treatment for years. They are indicated for 
use in moderate to severe inflammatory acne and 
should be used in combination with a topical reti-
noid and BP [40]. The tetracycline class of antibi-
otics should be considered first-line therapy in 
moderate to severe acne, except when contraindi-
cated because of other circumstances (i.e., preg-
nancy, <8 years of age or allergy). Adverse events 
with the tetracycline class will vary with each 
medication. Photosensitivity can be seen with the 
tetracycline class, doxycycline being more pho-
tosensitizing than minocycline. However, pig-
ment deposition of the skin, mucous membranes 
and teeth is associated with minocycline and is 
common in patients taking higher doses for lon-
ger periods of time. Other minocycline known 
side effects are tinnitus and dizziness. 
Doxycycline is more frequently associated with 
gastrointestinal disturbances [49]. A rare compli-
cation of the tetracycline class is pseudotumor 
cerebri. Other antibiotics used for acne treat-
ments are trimethoprim/sulfamethoxazole (TMP/
SMX), erythromycin, azithromycin, amoxicillin, 
and cephalexin.

When prescribing systemic antibiotics, the 
issue of bacterial resistance remains a major con-
cern. Limiting antibiotic use to the shortest pos-
sible duration, ideally 3–4  months can be 
accomplished with the concomitant use of topical 
treatment.

Oral contraceptives may improve acne for 
many women. They may be used alone or in 
combination with other acne treatments. While 
some women present with signs or symptoms 
suggestive of a hormonally induced worsening of 
acne, the use of combined oral contraceptives 
(COCs) is not limited to these individuals. Any 
woman with signs or symptoms of hyperan-
drogenism should be evaluated appropriately for 
an underlying cause. However, COCs may be 
beneficial to women with clinical and laboratory 
findings of hyperandrogenism and in women 
without these findings. Other hormonal therapies 
have already been discussed in adult onset acne 
section.

Oral isotretinoin is the first line of therapy for 
severe acne. It may also be used in the treatment 
of moderate acne that is either treatment-resistant 
or that relapses quickly after the discontinuation 
of oral antibiotic therapy. In patients with severe 
acne, isotretinoin should be initiated in doses of 
0.5  mg/kg/day and subsequently increased to a 
full dose of 1  mg/kg/day after the first month 
with a cumulative goal dose between 120 and 
150  mg/kg. Common side effects are cheilitis, 
xerosis, conjunctivitis, epistaxis, pruritus, irrita-
tion, photosensitivity, hypertriglyceridemia, 
myalgia, arthtralgia [50]. The teratogenic effects 
of isotretinoin are well documented (class x) 
hence all women of child bearing age should be 
instructed to use two methods of contraception. 
Serum cholesterol and triglycerides, as well as 
transaminases must be followed routinely while 
taking the drug.

Chemical peels as salicylic acid and glycolic 
acid may be helpful in noninflammatory acne 
[51, 52] but multiple treatments are needed.

Light device therapies include pulse dye laser, 
fractional CO2 laser, phototherapy with red and 
blue light, radiofrequency and photodynamic 
therapy are used to treat acne, but there is very 
limited evidence to recommend their use.

12.7.2.1	 �Hidradradenitis Suppurativae: 
Acné Inversa

Hidradenitis suppurativa (HS) is a chronic, recur-
rent, inflammatory disorder of hair follicles in 
apocrine gland-bearing sites resulting in 
abscesses and potentially fistula formation [53]. 
HS is associated with smoking, obesity, and 
inflammatory bowel disease. Several observa-
tions imply that sex hormones may play a role in 
its pathogenesis [54]. Hidradradenitis suppurati-
vae is more common in women [55], and the dis-
ease severity appears to vary in intensity 
according to the menstrual cycle. Peak incidence 
of HS occur during the third decade with sharp 
decline after the fifth decade likely due to onset 
of menopause in women [56]. Axillary and upper 
torso involvement are more common in women 
while men are significantly more likely to have 
perianal or perineal disease [57]. Men are more 
likely to have more severe disease than women.
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Female Male
Infantile 
acne

+ +++

Adolescent 
acne

Peak 14–17 years Peak 
16–19 years
More severe
More scarring

Acne 
fulminans

Very rare +

Acne 
conglabata

Very rare +

Adult onset 
acne

+
Mandibular area, 
papules, pustules
No comedones

−

Acne 
cosmetica

+
20–40 years localized 
comedones

−

Acne 
excoree

+
Linear erosions, 
scarring

−
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Melanocytic Nevi: Patterns 
and Gender Differences

Miryam Kerner

Abbreviations

AMN	 Acquired melanocytic nevi
AMNGT	 Atypical melanocytic nevi of the 

genital type
CMN	 Congenital melanocytic nevus
DEJ	 Dermo-epidermal junction
ERbeta	 Estrogen receptor beta
SONIC	 The study of nevi in children

13.1	 �Melanocytic Nevi

Melanocytic nevi encompass a variety of lesions 
including congenital melanocytic nevi, acquired 
nevi, blue nevi, and Spitz nevi. These nevi can 
occasionally manifest gender differences depend-
ing on the different life cycles of the women ver-
sus the men and the unique anatomic 
differences.

13.1.1	 �Congenital Melanocytic Nevi 
(CMN)

CMN result from errors in migration and prolif-
eration of melanocytic progenitor cells during 
embryogenesis. They are found in 1–6% of new-
borns [1]. Most CMN are present at birth, but a 
subset termed “tardive nevi”  may appear after 
birth [2]. Clinically, CMN are symmetrical 
lesions with well-demarcated borders and a 
smooth to mammillated surface. Their color var-
ies from light to dark-brown and may darken or 
lighten and acquire coarse hairs. CMN are usu-
ally classified by size into small (<1.5  cm), 
medium (1.5–19.9 cm), and large (>20 cm) [3]. 
Very large CMN (>40 cm), also known as giant 
CMN or “garment” nevi, are frequently accom-
panied by scattered smaller satellite congenital 
nevi. Recent data suggests that very large CMN 
and patients with many satellite nevi are at great-
est risk for developing cutaneous and extracuta-
neous melanoma, and neurocutaneous 
melanocytosis [4, 5].

The dermoscopic structures found in CMN 
are pigment network and aggregated globules, 
which can present individually or as a combina-
tion of the two.

Other dermoscopic structures frequently 
observed in CMN include milia-like cysts, peri-
follicular pigment changes, and hypertrichosis. 
In addition, almost 70% of CMN will reveal vas-
cular structures under dermoscopy, in particular 
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comma vessels, dotted vessels, serpentine ves-
sels, and target network with vessels [6, 7]. CMN 
manifest one of the benign dermoscopic patterns 
including reticular diffuse, reticular patchy, 
peripheral reticular with central hypopigmenta-
tion, peripheral reticular with central hyperpig-
mentation, globular, peripheral reticular with 
central globules, peripheral globules with central 
network or homogeneous area, homogeneous 
brown, tan, or blue pigmentation, two-component, 
multi-component, or a starburst pattern.

CMN with a reticular pattern are usually 
found on the lower extremities, whereas those 
with a globular pattern are most often located on 
the head, neck, and torso. This variation of pat-
terns as a function of anatomic location might be 
due to the embryonic migration route taken by 
melanoblasts [7]. There is no difference between 
women and men in the anatomic location pattern 
variation. In addition to the patterns mentioned, 
acral CMN commonly present additional patterns 
consisting of crista dotted or the parallel furrow 
pattern. CMN on volar skin can also manifest a 
combination of the two aforementioned patterns, 
which is known as the “peas in the pod” pattern 
[8]. The predominant dermoscopic pattern of 
CMN doesn’t vary based on sex [7].

Nevus spilus is a hyperpigmented patch stud-
ded with numerous discrete macules and/or pap-
ules, which give the appearance of speckling. 
These lesions are usually evident at birth and thus 
can be considered a variant of a CMN [9].

13.1.2	 �Acquired Melanocytic Nevi 
(AMN)

AMN (includes both common and atypical/dys-
plastic nevi) start appearing in early childhood 
and increase in numbers during adolescence [10]. 
They predominate on sun exposed skin above the 
waist. AMN appear to be at least threefold less 
common in blacks and Asians than in whites [11]. 
Dermoscopically, AMN usually manifest a reticu-
lar pattern (diffuse or patchy), peripheral reticular 
network with central hyperpigmentation, periph-
eral reticular network with central hypopigmenta-
tion, peripheral reticular with central globules, or 

homogeneous pattern [12–15]. The most common 
dermoscopic nevus pattern in childhood is the 
globular pattern [9, 16]. The peripheral globular 
pattern is seen in a subgroup of growing nevi. A 
cross-sectional analysis of the dermoscopic pat-
terns and structures of melanocytic nevi on the 
back and legs of adolescents found that the globu-
lar nevi are significantly more likely to be found 
on the back than on the legs, whereas reticular 
nevi predominate on the legs compared with other 
dermoscopic patterns [17].

13.1.3	 �Blue Nevi

Blue nevi are composed of dermal melanocytes 
that became arrested in the dermis during migra-
tion to the DEJ during fetal life [18]. They typi-
cally become apparent during childhood or 
adolescence. The common blue nevus presents as 
a symmetrical blue to black macule or papule, 
usually less than 1 cm in diameter, located on the 
head, neck, sacrum, or dorsum of the hands and 
feet. Cellular blue nevi are blue to black nodules 
generally 1–3 cm in diameter [18]. They are usu-
ally located on the buttocks or sacrum, but may 
also be found on the scalp, face, and feet. Women 
have cellular blue nevi 2.5 times as frequently as 
men. A histologic subtype known as epithelioid 
blue nevus is almost exclusively associated with 
the Carney complex [19].

The dermoscopic pattern of common blue nevi 
is a homogenous blue-grey to steel–blue pattern, 
with well-circumscribed pigmentation, which is 
diffuse and devoid of any other structures such as 
network, dots, globules, and vessels [6].

13.1.4	 �Halo Nevi (Sutton’s Nevi)

Halo nevi are benign melanocytic nevi that have 
a peripheral zone of depigmentation. They are 
commonly encountered in the pediatric popula-
tion with a prevalence of about 1% [20]. These 
nevi are in the process of undergoing involution 
via an immune-mediated reaction [21]. Once the 
nevus has completely regressed, the depigmented 
halo tends to re-pigment back to normal skin 
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color. Although most halo nevi are inconsequen-
tial isolated lesions, the sudden appearance of 
multiple halo nevi can be associated with mela-
noma [19]. Approximately 80% of halo nevi 
exhibit a dermoscopic globular and/or homoge-
nous pattern in the center of the lesion with a sur-
rounding halo of de-pigmentation [9, 22].

13.1.5	 �Spitz Nevus

Typical Spitz nevi are well-circumscribed, dome-
shaped papules less than 10  mm in diameter. 
They are benign melanocytic nevi with charac-
teristic histological features that often overlap 
with melanoma [23]. Spitz nevi may take on dif-
ferent morphologies, some lesions presenting as 
pink-red papules and others as darkly pigmented 
papules; they may occur anywhere on the body 
but have a predilection for the head and neck 
[18]. Several series documented predominance 
of females of any age with lower extremity more 
affected, whereas the trunk was more frequently 
involved in men over 40 [24].

Spitz nevi display at least one of the dermo-
scopic melanoma-specific structures. The most 
common melanoma-specific structures seen in 
Spitz nevi are atypical network, negative net-
work, crystalline structures, atypical dots and 
globules, streaks, blue white veil overlying a pal-
pable portion of the lesion, atypical blotch, and 
atypical vascular structures [23]. There are sev-
eral dermoscopic patterns that can be appreciated 
in Spitz nevi including starburst, globular, homo-
geneous (pink or black lamella), negative net-
work, atypical (thick) reticular, and atypical (also 
known as multi-component) [6, 25, 26]. The pat-
terns that reveal dermoscopic symmetry of struc-
tures and colors are likely to be found in typical 
Spitz nevi, whereas the disorganized patterns are 
likely present in atypical Spitz nevi.

Melanocytic nevi are a strong phenotypic 
marker of cutaneous melanoma risk [27]. 
Common and atypical nevi are both indepen-
dent risk factors for melanoma [28]. 
Constitutional factors, such as hair, eye, and 
skin color, are known to be associated with the 
number of nevi [29].

Gender differences were also found to be 
associated with nevi count. The study of nevi in 
children (SONIC), a longitudinal study of nevi in 
a US cohort of children using digital photogra-
phy over a 4-year follow up found that male stu-
dents had 38% more nevi on their back than 
females did [29].

In multivariate analysis, male gender was 
associated with increased number of nevi. Other 
studies have also suggested that male children 
have more nevi than female children [30]. In an 
analysis of nevi in 2552 Australian schoolchil-
dren aged 5–14 years, males had more nevi at all 
ages than did females; median total body nevi 
counts ranged from 40 at 5-years-of-age to 96 at 
14-years-of-age in females, and from 51 to 120 in 
males, respectively [30]. High number of nevi is 
a high risk nevus phenotype. The etiologic frac-
tion of melanoma attributable to high risk nevus 
phenotype may exceed 50% [29]. Atypia of nevi 
is another high risk nevus phenotype of mela-
noma. Along the SONIC study no significant dif-
ferences were detected between boys and girls 
regarding the clinical phenotypic parameters of 
asymmetry of nevi, clinical borders of nevi, 
color, median and mean diameter of nevi [11], 
and mean surface area of nevi [17]. Nevi appear 
to share a common casual pathway with mela-
noma that involves interplay between constitu-
tional factors and environmental factors of sun 
exposure [31]. Environmental factors including 
hours spent in the sun, sporadic use of sunscreen 
[11], and wearing a shirt or hat were associated 
with increased number of nevi [29]. Identifying 
predictors of nevi counts can assist in improving 
potential primary and secondary prevention by 
focusing relevant public health campaigns and 
clinical efforts to reduce melanoma deaths to the 
relevant subgroups.

13.2	 �Melanocytic Nevi 
and Pregnancy

Pregnancy is a unique period in the life cycle of 
women. Pregnancy influences melanocytic nevi 
of the women’s body. Pregnancy-associated 
changes in melanocytic nevi are represented 
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clinically in color changes: darkening and whit-
ening [32], and symmetrical growth of the lesion 
[33]. Changes in the size of nevi most often occur 
on the front of the body, likely because of stretch-
ing of the skin during pregnancy [34].

Dermoscopically: the network becomes 
thicker and irregular, brown globules and black 
dots increase in number and size and become 
darker [35].

On the molecular level: as melanocytes are 
estrogen responsive, and estrogen levels increase 
during pregnancy, enhanced positivity for estro-
gen receptor beta (ERbeta) in common acquired 
nevi during pregnancy was noted (compared with 
non-pregnant controls) [36], including nevocytes 
in the epidermis and in the dermis. Acquired nevi 
(of non-pregnant women) with increased mela-
nocytic atypia showed increased ERbeta in the 
nest of melanocytes in the epidermis. No addi-
tional increase in ERbeta in acquired atypical 
nevi was observed during pregnancy.

In biopsy samples of CMN of non-pregnant 
women, dermally associated nevocytes tended to 
have greater ERbeta immunoreactivity. 
Significant decrease in ERbeta immunoreactivity 
was observed in CMN from pregnant women 
compared with typical and atypical AMN of 
pregnant women. In melanocytic nevi excised 
from women who were taking oral contracep-
tives markedly increased numbers of estrogen- 
and progesterone-binding cells were documented 
[37]. This result raises a question regarding the 
correlation between oral contraceptive and mela-
noma risk. No official contraindication is reported 
by the pharmaceutical industry.

Pregnancy-associated changes in melanocytic 
nevi are transient in the clinical, dermoscopic, 
and molecular basis [35]. These changes were 
not associated with histologic atypia during preg-
nancy or after delivery [32] and there is no sub-
stantiated evidence of increased risk of malignant 
transformation of melanocytic nevi in gestation 
[35]. Factors of pregnancy, taking oral contracep-
tives, and degree of atypia are associated with 
enhanced ERbeta with the exception of CMN, 
where the melanocytes were unique in their 
response to pregnancy. These data support previ-
ous findings suggesting that AMN and CMN are 

biologically distinct, which may have strong 
implications for the progression of nevi to 
melanoma.

A gender-specific advantage for women ver-
sus men diagnosed with melanoma is seen for 
characteristics such as stage at presentation, site 
of primary tumor, and better prognosis: longer 
disease-free interval and longer survival time 
[38]. Post-menopausal women, however, do not 
enjoy such benefits of melanoma prognosis [38].

Recurrent comparisons between pregnant 
women diagnosed with melanoma to non-
pregnant women diagnosed with melanoma of 
the same age at diagnosis, histological type and 
tumor thickness, stage of disease, and surgical 
management show there was no significant dif-
ference in outcome and survival rate between 
pregnant and non-pregnant women with mela-
noma [39].

Pregnancy-related changes in mole size or 
color during pregnancy can be normal, but all 
changing moles warrant careful examination, and 
irregular or asymmetric change is suspicious for 
melanoma [33]. There is no need to delay obtain-
ing a biopsy specimen from a suspicious melano-
cytic lesion during pregnancy [34]. Future studies 
of the molecular changes and the potential influ-
ences on the progression of nevi to melanoma 
may provide future insight into the biological 
basis on the unique period of pregnancy.

13.3	 �Melanocytic Nevi of Special 
Sites

13.3.1	 �Breast Nevi

Melanocytic nevi as well as melanomas were 
reported in women’s and men’s breasts. The 
breast melanocytic nevi represent clinical, der-
moscopic, and histologic atypical features that 
can be difficult to distinguish from melanoma 
and are site related. This atypia was documented 
in women as well in men [39].

Other special anatomical locations also repre-
senting site-related atypia are ear, the milk lines 
(axillary, breast, periumbilical, and inguinal 
regions), palms, soles, and flexural regions [40]. 
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The clinical atypia that can be manifested in 
benign breast nevi include asymmetry, border 
irregularity, color variegation, and large diameter 
(>6 mm).

Dermoscopically, benign breast nevi as well 
as breast melanomas display atypical network 
and irregular dots and globules. Therefore, com-
pared to melanomas from other sites, atypical 
networks and irregular dots and globules are poor 
indicators for breast melanoma. Presence of 
irregular blotches, nonuniform radial streak, 
blue-gray veil, and regression are highly specific 
for melanoma and should heighten clinical suspi-
cion for melanoma arising on the breast [41].

Breast nevi present more atypical histologic 
features than the nevi from other sites: absence of 
demarcation of melanocytes at lateral margins, 
nest and discohesive pattern, and melanocytic 
atypia [40]. It is imperative for dermatologists 
and pathologists to distinguish benign melano-
cytic nevi with site-related atypia from malignant 
melanoma to avoid unnecessary surgical inter-
vention [42].

Nevi on the nipple and areola are infrequent 
[43]. CMN are documented on the nipple and 
areola with a special variant sparing nipple and 
areola in large CMN involving the breast known 
as the Bork–Baykal phenomenon [44, 45].

13.3.2	 �Melanocytic Nevi 
of the Genitalia

Melanocytic nevi of the genital area are uncom-
mon. They arise mainly in the vulva, although 
they can also occur less frequently in the 
perineum, mons pubis, and male genitalia: docu-
mented on penis and prepuce [46]. Genital nevi 
totaled only four (0.5%) in a series of 780 nevi 
[47].

The largest group of melanocytic genital nevi 
is females’ vulvar nevi. Approximately 2% of 
adult females have vulvar nevi, accounting for 
23% of all pigmented vulvar lesions. There is a 
small subset of benign nevi termed atypical mela-
nocytic nevi of the genital type (AMNGT) that 
occur in young women. This subgroup isn’t doc-
umented in the male genitalia and represents 

approximately 5% of vulvar nevi [48]. Vulvar 
nevi may present during childhood [48]. The 
incidental melanocytic nevi observed in the pre-
puce were detected in adults. This is probably 
because of the different ages at which genitalia 
are subjected to medical examination in the dif-
ferent genders. In a series of 372 consecutive cir-
cumcisions for phimosis, incidental preputial 
melanocytic nevi were detected in four (1.1%) 
patients [47].

The clinical presentation of the common vul-
var nevi varies from symmetrical macules to 
symmetrical papules, ranging in color from pink 
to dark brown-black, or, rarely, blue. Their diam-
eter is typically less than 1  cm. They are most 
often located on the labia majora, labia minora, 
and clitoral hood. AMNGT can present as asym-
metric dark macules-papules larger than 1 cm in 
diameter. Compared with common vulvar nevi, 
AMNGT are more frequently located on the labia 
minora and have equal distribution between 
mucosal surfaces and hair-bearing skin of the 
external genitalia in adults [48]. Melanocytic 
nevi of the male genitalia vary from symmetrical 
lesions to unapparent [47]. Dermoscopically—
according to a multicenter study by the 
International Dermoscopy Society, the combina-
tion of blue, gray, or white color with structure-
less zones are the strongest indicators when 
differentiating between benign and malignant 
mucosal lesions in dermoscopy [49]. The pres-
ence of white colors within vulvar lesions has a 
reported sensitivity of 100% for melanoma [50]. 
These described criteria don’t have high sensitiv-
ity for early melanoma [50]. In common vulvar 
nevi globular and homogenous patterns predomi-
nate. In AMNGT a mixed pattern is observed 
most frequently [48].

Histopathologically, the common genital nevi 
exhibit regularly sized, evenly distributed nests 
of melanocytes without cytologic atypia [48]. 
AMNGT show histologic features overlapping 
with melanoma such as architectural disorder, 
cellular atypia growth as single cells with focal 
pagetoid spread and dense fibrosis in the papil-
lary dermis [46]. Genital nevi including the 
AMNGT are believed to follow a benign clinical 
course [48].
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Vulvar melanoma accounts for approximately 
10% of vulvar malignancies. Two percent of all 
melanomas in females occur on the vulvar 
mucosa and represent about 2.6% of all melano-
mas [48]. Affected women are generally 
Caucasian between the ages of 40–70. It has an 
aggressive clinical course and is most often 
detected after metastasis to the groin has 
occurred [48].

Penile melanoma makes up about 0.1% of all 
primary and mucosal melanomas; it is more com-
mon in whites, and usually occurs between the 
ages of 50 and 70  years. Pre-existing or co-
existing melanocytic nevi are occasionally found 
in this location [47].

Although the risk of transformation of genital 
lesions into melanoma is low, dermatologists 
should have a low threshold for biopsy of genital 
lesions with any clinical or dermoscopic features 
of melanoma.
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Clinical and Therapeutic 
Considerations of Acquired 
Melanocytic Nevi

Baruch Kaplan

The common mole can be referred to by various 
names. These include: typical acquired nevome-
lanocytic nevus, nevus cell, nevocytic nevus, 
and cellular nevus. They represent a benign pro-
liferation of nevomelanocytes characterized by 
regularly shaped hyperpigmented macules or 
papules of a uniform color. Nevus cells, like 
melanocytes, are derived from the neural crest 
precursor cells. However, nevus cells differ 
from melanocytes in that they are found in 
aggregations and are devoid of dendritic pro-
cesses. They typically appear after birth and 
most commonly increase in number over the 
course of the second and third decades of life 
and after that the numbers start to decline. The 
prevalence of nevi in females and males is simi-
lar. It is important to differentiate them from 
malignant lesions and to follow up for any 
changes in lesions over the course of years. 
During pregnancy nevi may darken in color or 
enlarge in size. Treatment is usually performed 
for cosmetic reasons. Females have a greater 
tendency to seek removal than males.

14.1	 �Epidemiology

Numerous studies have attempted to quantify the 
number of nevi in various ages groups. In one 
European study, the maximum number of nevi 
were found in the third decade in females and 
males at median numbers of 16 and 24 respec-
tively [1]. In Australia, these numbers seem to be 
much higher peaking at 43 for males and 27 for 
females [2]. Whites have more nevi than blacks 
as well as individuals with a light complexion 
have more nevi than those with dark complexions 
[3]. It is not clear whether there is a difference in 
frequency according to gender. Most series have 
shown equal prevalence in males and female.

Sun exposure seems to increase number of 
nevi in exposed areas. The use of ultraviolet radi-
ation sunscreens have been shown to decrease the 
number of nevi developing in children [4].

Genetic factors seemingly play a role in the 
development of nevi as well as the size, frequency 
and distribution.

14.2	 �Clinical Features

Nevi vary in clinical appearance. They usually 
have a homogenous surface and coloration with 
regular outlines and borders. Junctional nevi are 
light to dark brown flat macules varying in size 
from 1 to 6 mm in diameter. They are composed 
of nests of uniform nevus cells located com-
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pletely within the lower epidermeis. Following 
their appearance they may persist as such and 
remain flat or may extend into the dermis and 
thus become compound (with junctional and 
intradermal components). They may be papillo-
matous, dome shaped or pedunculated skin col-
ored, brown or pink. With further evolution, 
they lose their junctional melanocytic compo-
nent and evolve into a dermal nevus with all the 
nevus cell lying in the dermis. The dermal nevus 
is usually larger than the junctional or com-
pound nevus and appear as domed shaped or 
papillomatous lesions. Although, they are 
mostly tan or brown, at times they lack clini-
cally evident pigmentation. The nevus cells of 
intradermal nevi are found in the deeper papil-
lary and reticular dermis. In addition, the pro-
duction of melanin by nevus cells is most 
prominent in the cells located in or near the epi-
dermis and decreases with increasing depth. 
The nevus cells located deeply in the dermis 
usually do not contain melanin.

14.3	 �Diagnosis and Follow Up

Lesions are usually diagnosed easily by clinical 
examination. Clinical judgment along with the 
rule of “ABCDE “serves as the cornerstone of 
diagnosis [5]. Dermascopy is a useful tool to aid 
in the differentiation of pigmented lesions from 
non-pigmented lesions as well as diagnosing 
malignant lesions [6]. The dermoscopic features 
of a junctional nevus show a uniform pigment 
network thinning out towards the periphery. 
Compound nevi, have various degrees of eleva-
tion and a somewhat lighter shade of brown than 
junctional nevi and are dermoscopically charac-
terized by a globular architecture with multiple 
round to ovoid globules, sometimes forming a 
cobblestone pattern. Dermal nevi which are usu-
ally more elevated and are a lighter shade of 
brown or even skin-colored compared with com-
pound nevi demonstrate dermoscopic features 
consisting of focal globules or globular-like 
structures. In addition, there may be pale to whit-
ish structureless areas and fine linear or comma 
vessels.

Any changes in existing nevi should cause an 
increase in suspicion and warrant further investi-
gation. The “ugly duckling” sign, referring to a 
nevus that stands out from other nevi should be 
considered for a biopsy.

Biopsies should be obtained for histopatho-
logic examination of any suspicious lesions. It is 
advisable to perform excisional biopsies when 
possible. Immunostaining is routinely used in the 
pathology labs with very high specificity and 
sensitivity. Patients are recommended to undergo 
self- examinations and periodic Dermatological 
examinations. Digital photography and mapping 
is advisable for patients with numerous nevi.

14.4	 �Nevi and Pregnancy

Changes in the moles of pregnant women are fre-
quently attributed to pregnancy such as an 
increase in size or darken in color, but recent 
studies suggest that pregnancy does not cause 
significant physiologic changes in nevi. Although, 
it is common for nevi on the breasts and abdomen 
to grow with normal skin expansion, studies that 
have examined melanocytic nevi on the backs or 
lower extremities have found no significant 
changes in size during pregnancy. Several studies 
have also investigated the belief that moles 
darken during pregnancy and have found insuffi-
cient evidence to support this idea [7]. In any 
case of aberrant changes or any clinical suspicion 
a biopsy should be taken.

14.5	 �Treatment

The great majority of nevi require no treatment. 
In the event of suspicion for malignancy a biopsy 
should be obtained for histopathologic examina-
tion. Removal of nevi for cosmetic reasons is 
very common. In the experience of the author, 
females seek elective removal of nevi, especially 
on the face, more often than males. The lesions 
can be removed under local anesthesia either by 
a shave biopsy or a fusiform excision (see 
Table  14.1) with excellent cosmetic results 
(Figs. 14.1 and 14.2). All lesions removed should 
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be sent for histopathologic examination for 
medical-legal reasons. In one study, 2.3% of 
clinically diagnosed benign nevi were micro-
scopically diagnosed as malignant tumors, either 
melanomas or basal or squamous cell carcino-
mas [8]. Therefore, even when clinically there is 
no suspicion of malignancy the removed speci-
men should be submitted for pathologic 
evaluation.

Summary  Acquired melanocytic nevi are com-
monly found in equal frequency in females and 
males. They appear following birth and increase 
in number over the course of several decades. 
They can be of various types correlating to the 
involvement of various levels in the epidermis 
and dermis. They must be distinguished from 
malignant lesions such as malignant melanoma. 
During pregnancy nevi may darken in color or 
enlarge in size. In general any suspicious lesions 
should be removed for histopathologic examina-
tion; however, removal is usually for cosmetic 
reasons.

Table 14.1  Comparison of types of biopsies

Type of biopsy Advantages Disadvantages

Shave biopsy Fast Chance of 
incomplete 
removal

Easily 
performed

Increased chance 
of recurrence

Minimal scar

No sutures

Inexpensive

Fusiform 
excisional 
biopsy

Time consuming

Adequate 
biopsy 
specimen

Learning curve

Decreased 
chance of 
recurrence

Elongated suture 
line scar

Expense of 
consumables

Requires surgical 
instrumentation

a

b

Fig. 14.1  Shave removal. (a) Compound nevus near hair 
line. (b) Following removal of nevus

a

b

Fig. 14.2  Shave removal. (a) Compound nevus glabella. 
(b) Following removal of nevus

14  Clinical and Therapeutic Considerations of Acquired Melanocytic Nevi
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Abbreviations

8-OG	 8-Oxo-deoxyguanosine
AR	 Androgen receptor
DSS	 Disease-specific survival
E2	 17-βeta-estradiol
ERα	 Estrogen receptor alpha
ERβ	 Estrogen receptor beta
HCC	 Hepatocellular cancer
NAC	 N-acetylcysteine
ROS	 Reactive oxygen species
PD-1	 Programmed cell death protein-1
Xm	 Maternal X chromosome
Xp	 Paternal X chromosome

15.1	 �Introduction

The incidence of cutaneous melanoma in most 
developed countries has risen faster than any 
other cancer type since the mid-1950s [1–4]. 
While the outcome for thin, localized melanomas 
is excellent, the prognosis for advanced meta-
static cases remains poor [5, 6]. Many prognostic 
factors have been proposed for melanoma: age, 

sex, lesion thickness, anatomic location, ulcer-
ation, mitotic rate, lymph node involvement, 
tumor vascularity, elevated serum lactic dehydro-
genase and presence and location of metastasis 
[7]. One of the most intriguing prognostic factors 
is sex. Significant differences exist in both mela-
noma incidence and mortality between men and 
women. Women present more frequently with 
early stage tumors, experience longer survival 
and have a better outcome compared with men 
[8–14].

In the United States in 2016, there were an 
estimated 76,380 new cases of invasive cutane-
ous melanoma, of which 61% (46,870) occurred 
in men, whereas the sex ratio of the total popula-
tion was 0.97 M:F.  In addition, of the 10,130 
melanoma-related deaths, 67% (6750 deaths) 
occurred in men compared to 33% (3380 deaths) 
in women [15].

Furthermore, the probability of developing 
an invasive melanoma from birth to death was 
found to be 1.5 times higher in men compared 
with women [3% (1 in 33) vs. 1.9% (1 in 52)] 
[15]. In a large population-based setting with a 
total of 10,538 patients diagnosed with mela-
noma from 1993 to 2004  in The Netherlands, 
de Vries et al. studied sex differences in mela-
noma survival after adjusting for tumor-related 
variables (Breslow thickness, histology, body 
site and metastatic and nodal status) and found 
relative excess risk (RER) of dying of 2.70 
(95% CI 2.38, 3.06) in males vs. females. The 
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superior survival for women compared with 
men persisted after adjusting for multiple con-
founding variables including tumor thickness 
[12]. Most recently, a population-based study 
by Gamba et al. focused on 26,107 individuals 
from the US National Cancer Institute’s 
Surveillance, Epidemiology, and End Results 
registry ages 15–39  years. They reported that 
young men had a 55% decrease in melanoma 
survival compared with age-matched young 
women, and concluded that male sex within all 
specific age groups and across all tumor thick-
ness categories, histologic subtypes, and ana-
tomic sites is associated with a disproportionate 
burden of melanoma deaths [14].

Stage specific survival was examined in a 
recent pooled analysis of 2672 patients with 
clinically localized (stage I/II) melanoma 
enrolled into four European Organization for 
Research and Treatment of Cancer prospective 
trials. In this analysis women were observed to 
have advantages in overall survival, melanoma-
specific survival, and time to lymph node and 
distant metastases even when adjusted for prog-
nostic factors such as age, Breslow thickness, 
body site, ulceration, performed lymph node 
dissection, and for treatment. These advantages 
were consistently in the 30% range. This study 
concluded that these differences are most likely 
caused by an underlying fundamental biologic 
sex differences, either tumor or host-related 
[10]. In another analysis by the same group, 
survival differences were studies in females 
and males with stage III and IV metastatic mel-
anoma. In this study, in stage III patients, 
women had a superior 5-year disease-specific 
survival (DSS) rate compared with men (51.5% 
vs. 43.3%). In stage IV patients, women also 
exhibited an advantage in DSS (2  years sur-
vival rate 19.0% vs. 14.1%). This advantage 
was consistent across pre- and postmenopausal 
age categories and across different prognostic 
subgroups [16].

Gupta et al. recently studied gender disparity 
and mutation burden in metastatic melanoma 
patients. In the study, 266 metastatic melanomas 
were analyzed from The Cancer Genome Atlas 

(TCGA) with a goal of finding genetically distinct 
differences between male and female. 
Interestingly, male tumors were found to harbor a 
higher mutation burden than female tumors (male 
median 298 vs. female median 211.5, male to 
female ratio [M:F] = 1.85, 95% CI 1.44, 2.39). 
They hypothesized that men exhibit less effective 
anti-tumor immune surveillance, and are thus 
less able to clear the mutation-rich population of 
tumor cells compared with women, leading to a 
higher mutation burden [17].

More broadly, women have an outcome 
advantage compared to men in many different 
cancer types, suggesting that shared molecular 
mechanisms may be responsible for the sex dif-
ferences in a wide variety of malignancies. 
Micheli et al. examined the role of sex in deter-
mining cancer survival by analyzing 1.6 mil-
lion population based EUROCARE-4 cancer 
cases and reported that women have a signifi-
cant survival advantage for most cancers, 
including cancers of the salivary glands, head 
and neck, esophagus, stomach, colon and rec-
tum, pancreas, lung, pleura, bone, kidney, 
brain, thyroid, Hodgkin disease and non-Hodg-
kin’s lymphoma, as well as cutaneous mela-
noma [18]. This group reported that women had 
an estimated overall 2% lower relative risk of 
dying from melanoma compared to men. In 
addition, melanoma survival was 50% higher in 
women compared with men [19]. In the US, 
from 2009 to 2013, the Centers for Disease 
Control and Prevention report a higher inci-
dence and mortality for men vs. women for 
almost all cancers, including melanoma, with 
the exception of thyroid cancer (http://www.
cdc.gov/cancer/skin/statistics/race.htm, http://
seer.cancer.gov/faststats/selections.php?  – 
Output) (Table 15.1, Figs. 15.3 and 15.4).

While studies clearly indicate that women 
with melanoma have a better prognosis than 
men with melanoma, the basis for this phenom-
enon remains poorly understood. Several bio-
logical mechanisms have been proposed in the 
literature, e.g. differences in sex hormones lev-
els, estrogen and androgen receptor expression, 
immune homeostasis and function, oxidative 
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stress response and X chromosome linked genes 
(Fig.  15.1). Behavioral differences between 
the sexes have also been proposed, such as 
differences health maintenance behaviors or 

in ultraviolet light exposure [13, 14, 20]. This 
chapter reviews the current state of knowledge 
of biological factors underlying sex disparities 
in melanoma outcomes (Table 15.2).

Table 15.1  Age adjusted SEER incidence (2009–2013), U.S. death rates (2009–2013) and 5-year relative survival, 
percent (2009–2012)

Cancer type

Total Incidencea Total Mortalityb Total Survivalc

Males Females Males Females Males Females

Lung and bronchus 57.3 67.9 49.4 46.0 57.8 37.0 17.7 14.9 20.8

Colon and rectum 41.0 47.1 36.0 15.1 18.1 12.7 65.1 64.9 65.2

Melanoma of the skin 21.8 28.5 16.9 2.7 4.1 1.7 91.5 89.5 94.0

Bladder 20.1 35.3 8.6 4.4 7.7 2.2 77.5 78.9 73.0

Non-Hodgkin lymphoma 19.5 23.7 16.1 6.0 7.7 4.7 70.7 69.2 72.4

Kidney and renal pelvis 15.6 21.4 10.7 3.9 5.7 2.5 73.7 73.0 75.0

Thyroid 13.9 6.9 20.6 0.5 0.5 0.5 98.1 95.7 98.7

Leukemia 13.5 17.3 10.5 6.9 9.3 5.2 59.7 60.7 58.3

Pancreas 12.4 14.1 11.0 10.9 12.5 9.5 7.7 7.6 7.8

Oral cavity and pharynx 11.1 16.7 6.2 2.4 3.8 1.3 64.0 63.0 66.3

Liver and intrahepatic bile 
duct

8.4 13.0 4.4 6.1 9.1 3.6 17.5 17.1 18.5

Stomach 7.4 10.0 5.3 3.3 4.5 2.4 30.4 28.5 33.2

Myeloma 6.5 8.2 5.2 3.3 4.2 2.7 48.5 49.4 47.4

Brain and other nervous 
system

6.4 7.6 5.4 4.3 5.3 3.5 33.8 32.8 35.1

Esophagus 4.3 7.4 1.7 4.1 7.4 1.5 18.4 18.3 18.5

Larynx 3.2 5.6 1.1 1.1 1.9 0.4 60.7 61.5 57.4

Hodgkin lymphoma 2.6 3.0 2.3 0.4 0.5 0.3 86.2 85.4 87.3

Note: Incidence and death rates are per 100,000 and are age-adjusted to the 2000 US Std Population (19 age groups—
Census P25–1130), https://seer.cancer.gov/
aIncidence source: SEER 2009–2013, 18 areas (San Francisco, Connecticut, Detroit, Hawaii, Iowa, New Mexico, 
Seattle, Utah, Atlanta, Sann Jose Monterrey, Los Angeles, Alaska Native Registry, Rural Georgia, California excluding 
SF/SJM/LA, Kentuky, Louisiana, New Jeresy and Georgia excluding ATL/RG)
bMortality source: US Mortality Files, National Center for Health Statistics, 2009–2013, CDC. http://seer.cancer.gov/
cSEER 18 areas, 2009–2013. Based on follow-up of patients into 2013
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Fig. 15.1  Summary of 
the main biological 
etiologies for sex 
disparity in melanoma
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Table 15.2  Women survival advantage vs. men survival disadvantage in melanoma

Women survival advantage Men survival disadvantage

Sex hormones High estrogen levels
Direct effect
•  �Inhibit the growth of human melanoma 

cell by inhibiting the expression of IL8 
[21]

Indirect effect
•  �Induce B cell activation and prolong B 

cell survival by up regulating 
expression of CD22, SHP-1, and Bcl-2 
[22–26]

•  �Protect isolated primary B cells from B 
cell receptor-mediated apoptosis [22]

•  �Act as a direct anti-oxidant by 
inhibiting iron-induced lipid 
peroxidation in liver cells [27]

•  �Protect cells from oxidative  
damage [28]

High androgen levels
Direct effect
•  �Stimulate melanoma cell proliferation 

and tumor growth in a dose-dependent 
manner [29]

Indirect effect
•  �Increase T cell apoptosis [30]
•  Inhibit B cells differentiation [31]
•  �Diminish protection against oxidative 

stress [32]
•  �Increase vitamin D receptor expression 

and translocation to the nucleus [33–35]

Immune homeostasis Increased B cell activation, proliferation 
and survival (via estrogen) [22–26]
Increased T lymphocytes activation and 
proliferation [36]

Humeral and cell mediated suppression:
•  �Decreased B cell activation, 

differentiation and survival [31]
•  Low CD3 + cells-T lymphocytes [36]
•  Increased T cell apoptosis [30]
•  �Low IL2 and TH1 responses and thus 

suppression of T and B-lymphocytes 
development [36]

Oxidative processes Decreased oxidative damage to 
mitochondrial DNA [28]
Estrogen protects cells against oxidative 
stress and acts as a direct antioxidant 
[28]
High level of anti-oxidant  
enzymes [37]

High oxidative damage to mitochondrial 
DNA (fourfold higher compared with 
women) [28]
Androgens diminish protection against 
oxidative stress [32]
Decreased number of anti-oxidants and 
anti-oxidant enzymes [37]
Elevated ROS cellular environment 
promote tumor metastasis [37–39]

Sex chromosomes X chromosome inactivation process: 
[40–42]
•  �Decreased tissue X chromosome 

oncogenes expression. [mi-RNAs, 
cancer/testis antigens (CT-X)] [43–47]

•  �Tissue mosaicism in X chromosome 
associated oncogenes

Lack of Y chromosome associated 
oncogenes

No X chromosome inactivation process: 
[40–42]
•  �Monosomic expression of X chromosome 

specific oncogenes
•  �Increased tissue expression of X 

chromosome oncogenes
Y chromosome associated oncogene 
expression [TSPY] [48–52]

15.2	 �Female Sex Hormones

A frequently advanced hypothesis to explain the 
difference in survival between men and women 
involves the difference in the cellular hormonal 
environments. Although the influence of endog-
enous estrogen on the incidence and outcome of 
melanoma in women had been suggested by 
earlier studies [53] more recent large clinical 

studies did not find this association to be signifi-
cant [10, 12, 18]. Exogenous estrogens such as 
oral contraceptives and hormone-replacement 
therapy have been studied for many years for 
their potential to influence risk of melanoma and 
although some studies supported an effect of 
exogenous estrogen on melanoma incidence and 
outcome [54, 55], other studies did not find this 
associations to be significant [56–59].
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Parity (i.e. number of past pregnancies) was 
found to be inversely associated with the risk of 
developing melanoma in case controls studies and 
population based cohorts [60–62], but the under-
lying factors for this phenomenon remain unclear. 
Studies with smaller sample sizes found that 
women diagnosed with melanoma during preg-
nancy have increased risk of recurrence and mor-
tality [63–66], but more recent large population 
based studies did not find any association between 
pregnancy and melanoma outcome [61, 67, 68].

It is likely that the conflicting nature of the obser-
vational clinical studies in aggregate is due in part to 
the difficulty in controlling for estrogen levels, 
which will vary due to ovarian cycling, age of onset 
of menopause, history of oophorectomy, use of oral 
contraceptives and hormone replacement therapy. 
In addition, the hormonal effects of estrogen and its 
metabolites are complex, since they can affect both 
the tumor directly and the tumor microenvironment 
as well as influence immune function, vitamin D 
metabolism and oxidative stress response. However, 
laboratory studies with cultured cells and animal 
models support a role for estrogens in contributing 
to the survival advantage for women vs. men with 
melanoma, either directly, discussed below, or indi-
rectly via influencing immune cells, vitamin D 
metabolism or protecting against oxidative stress, 
as discussed in subsequent sections.

The effects of estrogens are mediated by the 
estrogen receptors α (ERα) and β (ERβ), which 
are members of the nuclear steroid receptor 
superfamily. ERα and ERβ classically mediate 
their action by ligand-dependent binding of the 
receptor to the estrogen response element of tar-
get genes, resulting in transcriptional regulation 
[69]. ERβ was found to be the predominant ER 
type in melanocytic lesions (both benign and 
malignant) suggesting that estrogen and estrogen 
like ligands might play roles in melanocyte phys-
iology via ERβ [70]. de Giorgi et  al. found a 
decrease in ER expression with the progression 
of melanoma invasiveness. ERβ protein levels 
were inversely correlated with Breslow thick-
ness, with lower ERβ protein levels found in 
thicker tumors. The authors suggested that pro-
gression to metastasis in melanoma might involve 
a step in which melanomas become independent 

of estrogen via loss of the ERβ receptor [70]. In 
agreement with those findings, when dysplastic 
nevi, lentigo malignas and melanomas were 
assessed for ERβ expression, the most intense 
immunostaining was found in melanocytes in 
dysplastic nevi with severe cytological atypia and 
in lentigo malignas. ERβ expression levels varied 
with the tumor microenvironment; i.e., melano-
cytes in proximity with keratinocytes  >  deeper 
dermal melanocytes in contact with stroma > 
minimally invasive melanomas > Clark Level III/
IV or thick melanomas [71].

Kanda and Watanabe found that incubation 
of 17-βeta-estradiol (E2, the predominant estro-
gen during reproductive years) inhibited the 
growth of human metastatic melanoma cells 
in vitro with a concomitant reduction in consti-
tutive interleukin-8 (IL-8) mRNA and secretion. 
In addition, the growth inhibition by E2 was 
counteracted by exogenously added IL-8, sug-
gesting that estrogen can act as a growth sup-
pressor in melanoma cells by inhibiting the 
expression of IL-8, which is transcriptionally 
regulated by ER binding. This effect was only 
observed in ER (+) cells and not ER (−) cells, 
indicating that, at least in vitro, estrogen medi-
ates an inhibitory effect on melanomas via the 
ER and IL8 [21]. Richardson et al. [72] reported 
that E2 inhibited the invasiveness of cultured 
human melanoma cells grown on fibronectin. 
However, E2 was not found have antitumor 
activity in C57BL/6 mice inoculated  with 
syngeneic B16 tumors [73]. 2-methoxyestradiol 
(2ME2), an endogenous metabolite of 17-βeta-
estradiol, inhibited the growth of a series of 
human melanoma cell lines in vitro [74, 75]. In 
vivo, 2ME2 also inhibited growth of implanted 
murine B16 tumors, which was attributed to the 
anti-angiogenic effects of 2ME2, although a 
direct effect on tumor cells was not excluded 
[76]. Cho et al. found that implanted B16 murine 
melanoma cells grew more rapidly in ERβ 
knockout mice than in congenic C56BL/6 mice 
with intact ERβ, suggesting that the presence of 
ERβ in the tumor microenvironment was pro-
tective against tumor growth [77]. Thus estro-
gen and its metabolites appear able to exert a 
direct inhibitory activity on melanoma cells and 
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can have an indirect inhibitory effect via influ-
encing the tumor microenvironment.

15.3	 �Male Sex Hormones

Androgen receptors have a similar mechanism of 
action as the estrogen receptors, binding ligand 
(testosterone/5α-dihydroxytestosterone), then 
translocating to the nucleus and interacting with 
DNA binding sites to elicit transcriptional regula-
tion of target genes. Studies from androgen 
receptor knockout mouse models demonstrate 
that androgens influence the promotion of tumor-
igenesis in liver and prostate cancer and promote 
both tumorigenesis and metastasis in bladder, 
lung, kidney cancers [78], which have sex dis-

parities in incidence and outcome favoring 
women (Table 15.1, Figs. 15.2, 15.3, and 15.4), 
suggesting that androgen driven tumorigenesis is 
a shared mechanism for sex-based differences in 
cancer incidences and outcomes.

In 1980 Rampen and Mulder found that the 
interval to progression in women with melanoma 
was longer compared to in men, survival after 
metastasis was longer in women, tumor-volume 
doubling time of metastatic lesions was increased 
in women and there was no difference in survival 
between pre- and postmenopausal women with 
melanoma. This group proposed that androgens 
could explain the shorter survival time in men 
with melanoma, irrespective of the hormonal sta-
tus of women [79]. In support of this, a retrospec-
tive study by Brinton et al. assessed cancer risk 
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among 2560 infertile women with androgen 
excess disorders and found that the standardized 
incidence ratio was statistically significant for 
breast cancer (1.31, 95% CI 1.05, 1.62), uterine 
cancer (2.02, 95% CI 1.13, 3.34) and melanoma 
(1.96, 95% CI 1.12, 3.18). An alternative analysis 
by the authors comparing cancer risks among 
women with different androgen excess disorders 
to those without these disorders also showed a 
twofold increase in melanoma incidence, and 
while this result did not reach significance, the 
results suggest the possible association between 
androgen excess and the risk of developing mela-
noma and other cancers [80].

Morvillo and colleagues demonstrated the 
existence of androgen receptors (ARs) in 
human melanoma cell lines and found that the 
incubation of these cells in the presence of an 
androgen significantly stimulated cell prolifera-
tion; this stimulation could be reversed by the 

anti-androgen flutamide (or its active metabo-
lite hydroxyflutamide). Flutamide was also 
found to be effective in diminishing tumor 
growth and increasing the survival rate of the 
animals when administered to nude mice inocu-
lated with human melanoma [81]. Allil et  al. 
investigated the in  vivo and in  vitro effect of 
testosterone on tumor growth and melanogene-
sis on cultured murine melanoma cells. 
Testosterone was found to increase cell prolif-
eration in  vitro in a dose-dependent manner; 
in  vivo assays demonstrated increasing tumor 
sizes in castrated mice receiving increasing 
concentrations of testosterone [29].

In another in vivo study, Hsueh et al. demon-
strated that treatment with an anti-androgen 
influences the immune response to melanoma 
tumors. Administration of flutamide increased 
murine splenocyte proliferation and interferon 
secretion in response to irradiated murine B16 
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melanoma cells, and when flutamide was admin-
istered with an irradiated B16 vaccine, this com-
bination improved the survival of mice implanted 
with non-irradiated B16 tumor cells, compared 
with non-flutamide treated mice, suggesting that 
androgen blockade with flutamide enhanced the 
immune response to the tumor [82].

Together, the clinical and laboratory studies 
suggest that estrogens are directly and indirectly 
inhibitory for melanoma tumorigenesis while 
androgens can directly promote melanoma 
tumorigenesis and indirectly inhibit melanoma 
immunotherapy. These opposing actions and the 
differing hormonal milieu in men vs. women 
likely contribute to the survival disparities seen 
in melanoma.

15.4	 �Immune Homeostasis

Studies in immunocompromised patients indi-
cate that competency and function of the immune 
system has a significant influence on melanoma 
outcomes. Patients with chronic lymphocytic 
leukemia or non-Hodgkins lymphoma have a 
2.8-fold increased risk of dying from melanoma 
[83], and patients with a history of a solid organ 
transplant had a decreased melanoma specific 
survival rate for thicker tumors [84, 85].

There are baseline differences in the immune 
systems of men and women, both measured and 
observed functionally. For example, women on 
average have a higher measured IgG and IgM 
levels compared with men [86]. The total 
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lymphocyte count in men was found to be similar 
to that in women [87], but the percentage of 
CD3+ cells-T lymphocytes in men is slightly 
lower compared to in women, by 5%, and men 
were found to have a reduced TH1 response, with 
50% reduced IL-2 production in men compared 
with women [86]. IL-2 is a major cytokine 
responsible for the T lymphocyte activation and 
proliferation and has important growth promot-
ing function in relation to B lymphocyte develop-
ment. These studies suggest a relative attenuation 
of the adaptive immune response in men as com-
pared with women [36].

15.4.1	 �Sex Hormones and Their 
Effect on the Immune System

The sex hormones can potentially exert additional 
differential effects on immune cells since the ERα 
and ERβ receptors are expressed by many types 
of immune cell, including T cytotoxic cells, B 
cells, dendritic cells (DCs), macrophages, neutro-
phils and murine NK cells [88], and the AR is 
expressed by B cells and murine macrophages 
[86]. However, the data reported are complex, due 
to biphasic responses to hormones, cell type spe-
cific responses and technical differences in exper-
imental protocols; studies are reviewed by Fish 
[40]; a few salient results are summarized below.

Estrogen stimulates monocytes to produce 
IL-10, which in return triggers IgG and IgM 
secretion in human peripheral blood monocytes 
[89]. Grimaldi et al. identified genes that are dif-
ferentially regulated by estrogen in mouse B cells 
[22]. They found that binding of estrogen directly 
upregulated expression of CD22, SHP-1, and Bcl-
2, proteins known to play a role in B cell survival 
and activation [23–25]. They also observed an 
expansion of Bcl-2+ B cell progenitors in the bone 
marrow of the 17-βeta-estradiol treated mice. 
Furthermore, estrogen treatment protected iso-
lated primary B cells from B cell receptor-
mediated apoptosis, suggesting that estrogen 
influences the immune system by inducing a 
genetic program that alters the survival and acti-
vation of B cells. The same group also showed 
that E2 administration rescues a population of 

naive autoreactive B cells in mice that would nor-
mally be deleted at an immature stage of B cell 
development, altering the process of self-
tolerance, which may have implications for tumor 
surveillance capacity [26]. Normal female mice 
have a higher baseline incidence of autoantibod-
ies, and estrogen administration increases the fre-
quency of those antibodies in non-immunized 
mice [90, 91], again suggestive of an increased 
tumor surveillance capacity. And E2 significantly 
stimulated B cell differentiation in response to 
pokeweed antigen [31]. Interestingly, estrogen 
was also found to be a potent driver of regulatory 
T cells (T-reg cells) that play a significant role in 
the maintenance of self-tolerance mechanism 
[92]. These results implicate the probable contri-
bution of estrogen to the development of autoim-
mune diseases, which are significantly more 
prevalent in women compared with men [92].

Testosterone, in contrast, is reported to have 
opposing effects on immune cells compared with 
estrogen, however, the mechanism was found to 
be different compared with estrogen [92]. 
Testosterone directly inhibits the secretion of IgG 
and IgM by human peripheral blood mononu-
clear cells [93], and indirectly reduces the pro-
duction of IL-6 by monocytes [93]. It was also 
found to exert significant inhibitory effect on 
human B cell differentiation in response to poke-
weed mitogen [31]. The inhibitory effects of tes-
tosterone are found in other species as well. In an 
in-vivo study by Duffy and colleagues, male and 
female starlings were wild-caught, housed in the 
laboratory, and implanted with either empty 
silastic capsules or capsules containing testoster-
one and found that antibody responses in both 
sexes to antigenic challenge were significantly 
suppressed. Cell-mediated responses to phytohe-
magglutinin stimulation were also significantly 
suppressed in testosterone-treated males, but not 
in females, compared to same-sex controls [94].

15.4.2	 �Immunotherapies

In the recent years, new immunomodulatory ther-
apies for melanoma have shown promising 
results, with higher response rates and more 
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durable responses in patients with advanced mel-
anoma [95–98]. One approach targets the PD-1 
signaling pathway, which modulates the activity 
of T-cells that have become nonresponsive after 
encountering PD-1 ligands in the tumor microen-
vironment. B7-H1, also known as PD-L1, is a 
ligand for PD-1 and is expressed aberrantly on 
melanoma cells [99]. Since estradiol has been 
shown to upregulate the expression of PD-1 in 
several types of immune cells, including regula-
tory T cells [100, 101], it could have been 
expected that anti-PD-L1 therapies would be 
more effective in females. However, a recent 
study conducted by Lin et  al. presents opposite 
results; they report differential melanoma tumor 
growth suppression in male vs. female mice after 
treatment with anti-B7-H1 antibody. In male 
mice, tumor growth was reduced by 91% vs. 68% 
reduction in female mice. This marked differen-
tial response was attributed to the finding that 
T-regs in females were rescued from PDL-1 
engagement more than in males since male T-regs 
expressed less PD-1 due to a low exposure to 
estradiol [92, 102]. A recent clinical study have 
found similar results reporting a lower response 
to anti-PD-1 monotherapy in women compared 
with men [103].

In summary, there are baseline differences in 
the immune systems of men vs. women and there 
is interplay between the hormonal milieu and 
immune function. Given the novelty of this field, 
however, sex-dependent immune differences in 
response to immunotherapy require further 
research with a special focus on identifying the 
nature of these differences in immunoregulatory 
pathways [104]. Additionally, in order to opti-
mize the response to immunotherapies, clinical 
trials will need to take into account the differ-
ences in the immune response between the gen-
ders [92].

15.5	 �Reactive Oxygen Species

By-products of oxygen metabolism lead to the 
production of reactive oxygen species (ROS), 
which can damage a wide range of molecules 
leading to oxidative stress [105] and increased 

melanoma tumorigenesis [106]. Joosse et al. pro-
posed that sex difference in ability to neutralize 
oxidative stress caused by ROS is a possible bio-
logical mechanism underlying the melanoma sur-
vival advantage in females [38], since the primary 
melanoma tumor environment is understood to 
be one of high levels of oxidative stress: mela-
noma cells generate large amounts of ROS com-
pared with surrounding tissues or melanocytes 
[38, 107, 108], tumor associated immune cells 
secrete ROS [109] and ultraviolet (UV) radiation 
further increases oxidative stress in the skin and 
melanocytes [38, 106, 110]. This hypothesis is 
supported by the findings of Sander et  al. who 
compared skin biopsies of melanoma with age-
matched benign melanocytic nevi and young 
healthy controls, analyzed the expression of the 
antioxidant enzymes copper–zinc superoxide 
dismutase, manganese superoxide dismutase and 
catalase by immunohistochemical techniques 
and found a significant overexpression of the 
antioxidant enzymes in human melanoma biop-
sies compared with surrounding non-tumor tis-
sue, benign melanocytic nevi, and skin from 
control subjects, suggesting that the melanoma 
cells were responding to increased oxidative 
stress [107].

There appear to be baseline differences in the 
oxidative environment in the skin of males vs. 
females, which are amplified by UV-induced oxi-
dative stress. The skin of male hairless mice was 
found to have a lower baseline level of anti-
oxidant enzyme, and approximately a tenfold 
lower anti-oxidant functional capacity compared 
to in females. After UVB radiation, the skin of 
females exhibited a markedly greater induction 
of anti-oxidant level, greater anti-oxidant func-
tional capacity and lower levels of 8-oxo-
deoxyguanosine (8-OG, the most common type 
of DNA damage caused by ROS), compared to 
male skin [111].

Other tissue types in addition to skin exhibit 
differences in oxidative capacity when female vs. 
male cells are compared. Malorni et al. found that 
rat vascular smooth muscle cells demonstrate 
sexual dimorphism in their oxidative state: 
female cells have less ROS and higher levels of 
antioxidant enzymes; in response to oxidative 
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stress induced by ultraviolet B (UVB) radiation, 
the male cells produce more ROS compared to 
female cells, and the levels of antioxidant enzyme 
activity in male cells are reduced to below those 
of control non-UV irradiated male cells [112]. 
Borrás et al. found differences in inherent mito-
chondrial oxidative stress between males and 
females rat liver cells. They found that male liver 
cells express lower levels of anti-oxidant 
enzymes, higher levels of reactive oxygen spe-
cies (ROS) such as peroxides, and that oxidative 
damage to mitochondrial DNA in males was 
threefold higher than that in females [28]. 
Ovariectomy in female rats increased peroxide 
production in liver cells to male cell levels, 
decreased levels of anti-oxidant enzymes to male 
levels, and both peroxide and anti-oxidant 
enzymes levels in female cells were restored to 
control female levels by estrogen replacement 
therapy [28]. This group found that 17-βeta-
estradiol incubated with isolated mitochondrion 
also reduced hydrogen peroxide (an ROS) pro-
duction in a dose dependent manner [113]. Ruiz-
Larrea et  al., found that addition of 
17-βeta-estradiol to isolated rat hepatocytes effi-
ciently prevented cellular lipid oxidation induced 
by the Fe(III)/ADP complex [27].

Bokov et  al. found that ovariectomy induced 
menopause in mice increased vulnerability to oxi-
dative damage and attendant mortality. They admin-
istered low yet physiologically effective dose of E2 
using subcutaneous time-release pellets to ovariec-
tomized mice. Two weeks after E2 pellet implanta-
tion, sham-operated female mice, ovariectomized 
mice, and ovariectomized + E2-supplemented 
mice were injected with a paraquat, a ROS cata-
lyzer, and survival was monitored. They found that 
ovariectomy resulted in a small increase in para-
quat-induced mortality and this could be rescued 
by E2 supplementation. An equivalent experiment 
was performed on sham-operated, orchidecto-
mized male mice and the survival of male mice 
was improved by orchidectomy suggesting that 
testosterone diminishes protection against oxidative 
stress [32].

Modifying the anti-oxidant cellular environ-
ment has been shown to influence the onset of 
UV induced melanomas. The exogenously added 

anti-oxidant N-acetylcysteine (NAC) reduced the 
level of UV induced ROS in cultured immortal-
ized mouse melanocytes and protected treated 
melanocytes from the formation of the 
UV-induced oxidative products 8-OG and 
cyclobutane pyrimidine dimers. Supplementing 
the diet of pregnant mice with NAC delayed the 
onset of UV induced melanomas in neonatal 
mice [106]. Thus it is clear that the anti-oxidant 
microenvironment affects melanoma biology, but 
the effect on survival has not been determined.

In summary, male cells of various tissue types 
have an elevated ROS cellular environment, due 
to the expression of lower levels of anti-oxidant 
enzymes compared with females [37, 39]; estro-
gen appears to have a direct antioxidant and pro-
tective effects, while testosterone may potentiate 
oxidative stress and this difference may contrib-
ute to disparities in melanoma outcomes [38].

15.6	 �Vitamin D

Vitamin D, 1,25-dihydroxyvitamin D3 
[1,25(OH)2 D3], has been suggested to have a 
protective effect on melanoma outcomes [114]. 
There are sex differences in vitamin D plasma 
levels, with the level in young adult and older 
female rats significantly lower than males of the 
same ages [115] and estrogens modulate 
1,25(OH)2 D3 activity by upregulating vitamin D 
receptor (VDR) expression in several cell types 
and by causing translocation of the VDR from the 
cytoplasm to the nucleus, shown in cultured 
human fibroblasts [33–35]. The vitamin D recep-
tor is expressed at a variety of levels on cultured 
human melanoma cell lines and 1,25(OH)2 D3 
inhibited both DNA synthesis and cell growth 
and induced apoptosis in many but not all mela-
noma cell lines [116–121]. 1,25-(OH)2 D3 inhib-
ited human melanoma cell doubling time [122] 
and decreased the number of invading mouse 
B16 melanoma cells in  vitro and the number 
metastases in vivo [123].

While the in vitro studies indicate an inhibi-
tory effect of 1,25-(OH)2 D3 on cultured mela-
noma cells lines, definitive randomized controlled 
clinical studies are lacking. In an observational 
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study, Newton-Bishop and colleagues correlated 
a higher vitamin D serum level with thinner 
Breslow depth at diagnosis; these patients were 
less likely to relapse or die of any cause [114, 
124]. However, a recent large meta-analysis 
which examined the evidence for a relation 
between high vitamin D concentrations or vita-
min D supplementation and clinical outcomes 
found that no conclusion could be drawn from 
currently existing studies for an effect on mela-
noma prognosis [125].

15.7	 �X Chromosome Gene 
Expression

There is sexual dimorphism in gene expression 
throughout the human genome. A microarray 
analysis of 23,574 transcripts revealed that the 
extent of sexual dimorphism in gene expression 
ranges from 14% (in the brain) to 70% (in the 
liver) of active genes. These genes display highly 
tissue-specific patterns of expression and are 
enriched for distinct pathways [126, 127]. Thus 
autosomal genes demonstrate a sex-biased 
expression pattern [128], and likely play a role in 
the mechanisms described in the preceding sec-
tions. In addition, the differential expression of X 
chromosome genes in women vs. men has been 
proposed to influence the sex disparity in cancer 
[129] and will be the focus of the discussion here.

The X chromosome encodes approximately 
1500 genes. Many of the X-linked genes encode 
key metabolic and regulatory proteins, including 
hormone homeostasis proteins such as the andro-
gen receptor, members of the apoptotic cascade, 
glucose metabolic enzymes, superoxide-
producing machinery. In contrast, the Y chromo-
some has approximately 344 genes, highlighting 
the greater X chromosome genetic repertoire. A 
role for X linked genes in contributing to the sex 
disparity observed for melanoma outcomes has 
been suggested but no direct or indirect evidence 
specifically links this mechanism with melanoma 
disparities. However, several studies provide 
intriguing findings that suggest a role for X linked 
genes in sex based melanoma outcome 
differences.

15.7.1	 �X Inactivation Process

Cells in women carry both paternal (Xp) and 
maternal X (Xm) chromosomes, whereas men 
carry only the maternal chromosome (Xm). 
However, women are tissue mosaics for the 
X-linked genes, due to the inactivation of one 
copy of the X chromosome in each cell, so that 
approximately half of the female cells express 
either Xm or Xp [41] and in each tissue type, 
there is X chromosome heterogeneity. X chromo-
some inactivation likely has profound but some-
what unpredictable effects on tumorigenesis in 
women compared with in men. The inactivation 
process is not entirely understood and until 
recently was thought to be a random process; 
however, recent studies suggest otherwise [42, 
130]. Approximately 15% of X chromosomes 
escape inactivation and another 10% show 
variable patterns of inactivation [131]. Skewing 
of X inactivation can lead to a selection of wild-
type cells over mutant cells, giving women an 
advantage on a cellular basis [40]. In addition, 
Indsto et al. found that 35% of metastatic mela-
nomas from women had loss of heterozygosity; 
this group noted that since in each individual cell 
in women the X chromosome is functionally 
monosomic, each observation of LOH has a 50% 
probability of causing a complete knockout of 
local gene functions in the absence of other com-
pensatory changes in copy number or gene acti-
vation [132].

In men, every organ and tissue type is identi-
cally monosomic for the maternal X chromosome. 
The potential deleterious effects of X chromosome 
monosomy is illustrated by findings in the Turner 
syndrome, in which women inherit only one X 
chromosome (complete X-chromosome mono-
somy) or only part of a second X chromosome 
(partial X-chromosome monosomy) [133]. 
Schoemaker et al. compared the risk of cancer in 
women with Turner syndrome with that of the 
general population. They followed a national 
cohort of 3425 women who were cytogenetically 
diagnosed with Turner syndrome in Great Britain 
between 1959 and 2002 for cancer incidence. A 
total of 86 malignant neoplasms were recorded 
during the follow up. The standardized incidence 
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ratio for cutaneous melanoma was increased at 2.2 
(95% CI 1.0, 4.4; n = 8) compared to the general 
population but did not reach significance; risks 
were significantly increased for others tumors: 
tumors of the CNS (n = 13; 4.3, 95% CI 2.3, 7.4), 
cancers of the bladder and urethra (n = 5; 4.0, 95% 
CI 1.3, 9.2) and eye (n  =  2; 10.5, 95% CI 1.3, 
37.9). While the results were not adjusted for any 
growth factor or estrogen replacement therapy 
received by the study subjects, and the numbers 
were small, they do suggest that X monosomy car-
ries an elevated risk of tumorigenesis [134].

15.7.2	 �X Chromosome Oncogenes

Several loci located on the X chromosome have 
been associated with cancer progression and 
oncogenic protein expression. MicroRNAs (miR-
NAs) are small non-coding RNAs important for a 
diverse range of biological functions in both nor-
mal and pathological settings, are encoded on the 
X chromosome at a 2-fold higher density than on 
autosomes, and are absent on the Y chromosome 
[135]. Significant data have accumulated show-
ing that dysregulated miRNAs act as oncogenes 
(onco-miRs) or tumor suppressors (TS-miRs) 
through their effects on various pathways critical 
to the cancer phenotype [43, 136].

Streicher et al. studied the role of miRNA in 
the pathogenesis of malignant melanoma. They 
compared miRNA expression profiles in skin 
punches from 33 metastatic melanoma patients 
and 14 normal healthy donors and identified a 
cluster of 14 miRNAs on the X chromosome, 
termed the miR-506-514 cluster, which was 
consistently overexpressed in nearly all melano-
mas tested (30–60 fold, P < 0.001), regardless of 
mutations in NRAS or BRAF. Interestingly, inhi-
bition of the expression of this cluster as a 
whole, or one of its sub-clusters consisting of 
six miRNAs, led to significant inhibition of cell 
growth, induction of apoptosis, decreased inva-
siveness and decreased colony formation in soft 
agar across multiple melanoma cell lines, sug-
gesting a role for the X chromosome miRNA 
cluster in promoting melanoma growth and 
progression [44].

Cancer/testis (CT) antigens are proteins that 
are normally tissue-restricted in expression but 
are also expressed by some cancer cell types and 
can be recognized by T cells and antibodies in 
cancer patients, and are the focus of intensive 
cancer vaccine research. Melanoma has been 
classified as a high CT expresser tumor type and 
some of the genes encoding CT antigens are 
located on the X chromosome [45, 46]. Organized 
clusters of multigene families, between Xq24 and 
Xq28, encode many of these genes. Caballero 
and group demonstrated that CT-X genes encod-
ing members of the MAGE protein family on 
Xq28 influence melanomagenesis. Depletion of 
GAGE, SSX or XAGE1 by small interfering 
RNA inhibited melanoma cell migration and 
invasion and decreased the clonogenic survival of 
melanoma cells [47].

15.7.3	 �X Chromosome Tumor 
Suppressors

The X chromosome also encodes tumor suppres-
sor genes. The initiation of X inactivation 
depends on the action of X inactive-specific tran-
script (Xist), a long non-coding RNA [137]. Xist 
is located on the X chromosome and is a potent 
suppressor of hematologic cancer in mice. When 
Xist is deleted from the blood compartment of 
mice, mutant females develop a highly aggres-
sive myeloproliferative neoplasm and myelodys-
plastic syndrome with 100% penetrance, 
suggesting that Xist loss results in X reactivation 
and consequent genome-wide changes that lead 
to cancer, illustrating the importance of Xist and 
the X inactivation process in suppressing cancer 
in women [138].

Another tumor suppressor gene, the Wilms’ 
tumor gene on X chromosome (WTX) promotes 
the ubiquitination and degradation of β-catenin, a 
protein that alters cell adhesion that plays an 
important role in the tumorigenesis of melanoma 
[139]. β-catenin stimulates proliferation and clo-
nogenic growth in melanoma cells and dysregu-
lation of β-catenin is reported in a substantial 
fraction of melanoma cells [140, 141]. Given its 
location on the X chromosome, “one hit” somatic 
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mutations involving either the single X chromo-
some in males or the active X chromosome in 
females can lead to inactivation of WTX [142].

The X-linked TSPX (also called TSPYL2, 
CDA1 and DENTT) functions as a tumor sup-
pressor by activating the tumor suppressor p53 
and inhibiting cyclin B-CDK1 activity (a mitotic 
cyclin). TSPX and its homologue the testis-
specific protein Y-encoded (TSPY) are members 
of the SET/NAP1 superfamily of proteins [143]. 
Over-expression of TSPX retards cell cycle pro-
gression and promotes cell death [144]. Kandalaft 
et al. found that human primary lung tumors and 
breast cancer cells have significant downregula-
tion of DENTT/TSPX mRNA when compared 
with their normal matching counterpart tissue 
(~sixfold decrease), and exogenously introduced 
DENTT/TSPX inhibited the growth of cultured 
lung and breast cancer cells in vitro, demonstrat-
ing a function for DENTT/TSPX as a tumor sup-
pressor [144]. FoxP3 is an X-linked tumor 
suppressor found to be expressed in melanomas; 
when FoxP3 is overexpressed in a melanoma cell 
line, proliferation and clonogeniticity in  vitro 
were reduced, apoptosis was increased and tumor 
growth in vivo was reduced as well [145, 146]. It 
remains to be determined whether perturbations 
in the function of FoxP3 contribute to the sexual 
dimorphism of melanoma outcomes. It was found 
that no mutations of FoxP3 were detected in mel-
anoma cell lines, no expression of FoxP3 was 
detected in normal melanocytes and the expres-
sion of FoxP3 was found infrequently on staining 
of melanoma tumor samples, leading Tan to con-
clude that FoxP3 does not play a significant role 
as a tumor suppressor in melanomas; however 
the results were not adjusted for sex [147].

Thus the X chromosome encodes molecules 
that are tumor promoting and tumor suppressing 
and the process of X inactivation undoubtedly 
plays a complex role in moderating the function 
of these genes, by rendering any given tissue in 
women mosaic for gene expression, by skewed 
inactivation and by the potential absence of inac-
tivation. In contrast, cells in men are homoge-
neous for X encoded genes and are susceptible to 
X-linked oncogene activation or tumor suppres-
sor inactivation. How this difference affects 

tumorigenesis in general and melanoma specifi-
cally awaits further investigation.

15.8	 �Y Chromosome Gene 
Expression

While X-linked genes have been suggested to 
contribute to melanoma sex disparities, the con-
tribution of Y-linked genes has not been sug-
gested or speculated upon to date, however since 
Y chromosome genetic material is expressed in a 
male biased manner, this preferential expression 
pattern could also contribute to the poor progno-
sis of melanoma in men compared to women.

TSPY is a repeated gene mapped to the criti-
cal region harboring the gonadoblastoma locus 
on the Y chromosome (GBY), and is expressed in 
testis [48, 49]. It plays a role in cell cycle regula-
tion by interacting with cyclin B-CDK1 complex, 
stimulating its kinase activities and accelerating 
G2/M transition of the host cells [50, 51]. In 
addition, it also binds the translation elongation 
factor eEF1A and promotes cellular protein syn-
thesis [148].

When ectopically expressed, TSPY acceler-
ates the tumor growth of human HeLa cervical 
cancer cells in  vivo and transforms murine 
NIH-3 T3 cells from non-tumorigenic to tumori-
genic [48]. TSPY transcription was found to be 
upregulated in human hepatocellular carcinoma, 
another cancer with male biased increased inci-
dence and poorer outcomes [149]. TSPY is also 
found in melanoma cell lines [52] and is reported 
to be mutated in melanoma tumor samples [150], 
although the significance of the mutations 
remains to be determined. Interestingly, TSPY is 
a homologue of TSPX, the tumor suppressor 
found on the X chromosome, which has an 
opposing role in the regulation of cell prolifera-
tion and tumorigenesis, as discussed above. Such 
contrasting functions of a pair of sex chromo-
some homologues likely play important roles in 
the sexual dimorphisms in certain somatic can-
cers [151].

The male germ cell-specific RNA binding 
protein (RBMY), encoded on the Y chromo-
some, functions as a male germ cell-specific 
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splicing regulator by modulating the activity of 
constitutively expressed splicing factors [152, 
153]. Its deletion causes the arrest of germ cells 
at the meiotic stage of spermatogenesis [154]. Its 
aberrant activation was detected in about 1/3 of 
male hepatocellular cancer (HCC) and hepato-
blastoma tumor tissues, but not in paired non-
tumor liver tissues, female HCC, or other types 
of cancers [155]. Depletion of RBMY expres-
sion in HepG2 cells by RNA interference 
reduced the transformation and anti-apoptotic 
efficiency of HepG2 cells and liver-specific 
RBMY expressing transgenic mice developed 
hepatic pre-cancerous lesions, adenoma, and 
HCC at rates increased above control levels, in 
both male and female transgenic mice, but 
caused a more rapid rate of tumor growth in the 
male mice [156]. These studies suggest that 
oncogenes on the Y chromosome that could con-
tribute to the male predominance and worse out-
comes in cancer, however their influence and 
specific effects on melanomas remain to be 
determined.

�Conclusion

In this review we highlighted the current state 
of knowledge of biological factors underlying 
sex disparities in melanoma outcomes. It 
seems clear that sexual dimorphism in mela-
noma outcomes is the result of a complex 
interaction of a number of influencing factors, 
including hormonal milieu, immune homeo-
stasis and function, oxidative environment 
and stress response, and sexual dimorphism in 
gene expression, including X- and Y-linked 
genes.

Sex hormones can have an effect on mela-
noma biology via several different mecha-
nisms. Estrogen was found to exert a direct 
inhibitory effect on tumor cells, to play an 
indirect role by having a stimulatory effect on 
the immune system and acts as an antioxidant. 
Male sex hormones, on the contrary, were 
found to promote melanoma progression and 
carcinogenesis. Differences in the hormone 
milieu between males and females are likely 
to influence differences in melanoma 
outcomes.

Differences in immune homeostasis and 
function between males and females are 
another likely contributor to the female sur-
vival advantage. In addition to baseline differ-
ences in male vs. female immune homeostasis, 
the sex hormones also influence immune cell 
function. While estrogen seems to be stimula-
tory to the immune system by inducing a 
genetic program that alters the survival and 
activation of B cells, testosterone has been 
found to be an immune repressor by increas-
ing the apoptosis of T cells and also exerting 
an inhibitory effect on human B cell differen-
tiation. Generally, men appear to have reduced 
cell mediated and humeral immunity com-
pared to women, a fact that might explain the 
higher rate of autoimmune disease in females 
but also offer an advantage for women in 
tumor surveillance. The differences in the 
immune responses to tumor cells between 
women and men also have implications for 
targeted immunotherapeutic approaches. 
However, this is still poorly explored and 
future research is necessary.

Several cell types and tissues demonstrate 
sex dependent differences in anti-oxidant 
capacity. The oxidative environment in the 
skin differs between males and females; 
female skin responds to UV induced oxidative 
stress by producing higher levels of anti-oxi-
dant enzymes, resulting in lower levels of UV 
mediated DNA damage compared with in 
male skin. Moderating the oxidative microen-
vironment has been shown to influence mela-
noma onset, but the effect on melanoma 
outcomes remains to be determined; identify-
ing sex dependent differences in oxidative 
stress response in melanocytes and melanoma 
cells awaits future studies.

There are sex differences in vitamin D reg-
ulation; studies in melanoma cell lines indi-
cate a clear inhibitory effect of vitamin D on 
cell growth; and observational clinical studies 
suggest a survival benefit with higher levels of 
vitamin D, however further studies are clearly 
needed to determine whether or not this result 
will be confirmed in large randomized con-
trolled studies.
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Finally, the sex disparity in melanoma biol-
ogy is mediated ultimately by sexual dimor-
phisms in autosomal and sex chromosome 
gene expression and RNA activity. The com-
plexity of the X chromosome gene expression, 
mediated by non-random X chromosome 
inactivation, escape from inactivation, and 
skewed expression is anticipated to result in 
complex effects on the function of tumor sup-
pressors and oncogenes and on melanoma 
biology; newly identified oncogenes on the Y 
chromosome are candidates for influencing 
melanoma tumorigenesis.

Both behavioral and biological processes 
are likely to contribute to disparities in mela-
noma outcomes. Future investigations into the 
molecular basis for disparities in melanoma 
outcomes will provide insights into shared 
mechanisms underlying sex disparities in 
other cancers, lead to better stratification of 
patients for counseling and provide the basis 
for developing novel sex based management 
strategies for malignant melanoma.
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Infantile Hemangioma

Shoshana Greenberger

16.1	 �Epidemiology and Clinical 
Course

Infantile hemangioma (IH), a benign vascular 
tumor, is the most common tumor of infancy, 
with an incidence of 5–10% at the end of the first 
year [1]. The great majority of IH are focal and 
solitary. Sixty percent of the tumors occur on the 
head and neck, 25% on the trunk, and 15% on the 
extremities. Epidemiological studies demon-
strated an increased risk in premature neonates 
under the weight of 1500 g [2], in females and in 
Caucasians [3].

The tumor displays a distinctive life cycle that 
can be separated, both clinically and histologi-
cally, into three phases [4, 5]. The proliferating 
phase starts within few weeks from birth and 
ends in the first year of life, with the most growth 
occurring during the first 4–6 months of life [6]. 
At this phase, the tumor changes its presentation 
from mild blanching, fine telangiectasias or a red 
or macule to a prominent bright red papule, 
plaque or nodule [6]. Histologicaly, the prolifera-
tion phase is characterized by endothelial cells 
covered by a pericyte layer, arranged in dense, 

immature blood vessels. Outside the vessels 
reside multipotent progenitor-like cells [7, 8]. 
The involution phase begins on average at 
12 months of age. The tumor changes color from 
bright red to less red and gray. Also, nodules and 
papules shrink and soften. Histologically, vascu-
lar channels become more mature and are lined 
with flattened endothelial cells. There is a promi-
nent apoptosis of endothelial cells [9, 10] and an 
increase in the number of mast cells. Finally, at 
the involuted phase, tumor growth has stopped 
and the tumor regressed. Histologically, fat, 
fibroblasts and connective tissue had replaced the 
vascular tissue at this stage, with few large feed-
ing and draining vessels evident. About half of 
tumors involute by age 5 years and 70% by age 
7 years. In 30%, an additional 3–5 years to com-
plete the process [11]. The regression of IH often 
leaves residues. These residues are correlated to 
the maximum size of the hemangioma. These 
include telangiectasias, atrophic, wrinkled skin, 
hyper or hypopigmentation as well as redundant 
fibrofatty tissue [12].

IH is a benign tumor, and in most patients no 
specific treatment is required. However, in 10% 
of cases IH is complicated, due to its location or 
due to excessive growth. In these circumstances, 
that carry the risk of irreversible disfigurement, 
airway obstruction or decreased vision, treatment 
is indicated. In recent years, beta-blockers, most 
specifically propranolol, became the treatment of 
choice for complicated IH.
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16.2	 �Cellular Components of IH

In recent years, several cellular components of IH 
were isolated and characterized. These include 
hemangioma-derived progenitor/stem cells 
(HemSCs), Hemangioma endothelial cells 
(HemECs), perivascular cells (Hem-pericytes) 
and meloid cells.

16.2.1	 �HemSC

These cells were first isolated by Bischoff group 
in 2008 [7] using anti-CD133-coated magnetic 
beads. Itinteang et  al. also demonstrated the 
expression of embryonic stem cell (ESC) mark-
ers, in the proliferative phase of IH with reduced 
expression during lesion involution [13, 14]. 
HemSC are rare cells, comprising 0.1–1% of the 
cells in proliferating phase IH have the ability to 
self-renew and undergo multi-lineage differentia-
tion. Differently from Bone marrow mesenchy-
mal progenitor cells, HemSC differentiate not 
only towards adipocytes, osteocytes and chon-
drocytes but also into endothelium, having the 
ability to create hemangioma like vessels 
de-novo.

16.2.2	 �Hemangioma Endothelial 
Cells

Endothelial cells constitute about 30% of the pro-
liferating tumor and were shown to be clonal 
[15]. Morphologically the cells are plump in the 
proliferating tumor and spindle shape in the invo-
luting phase [16]. The cells express typical 
endothelial-specific markers such as von 
Willebrand Factor, CD31/PECAM-1, and 
E-selectin KDR, TIE-2, and VE-cadherin [15, 
17]. In addition, North and colleagues showed 
that glucose transporter-1 (GLUT1) is expressed 
on hemangioma endothelium, whereas no expres-
sion is noted in other types of vascular tumors 
and vascular malformations [18]. Consequently 
GLUT1 became a useful diagnostic marker.

16.2.3	 �Pericytes

Pericytes are contractile mural cells that are 
located around the EC of capillaries and venules. 
The cells express distinct set molecular markers 
including platelet-derived growth factor recep-
tor β (PDGFRβ), CD146, aminopeptidases A 
and N (CD13), endoglin, neuron-glial 2 (NG2) 
[19–21]. Pericytes have a central role in endo-
thelial barrier development and maintenance of 
integrity [22]. In addition, the microvascular 
tone is regulated, in large, by the pericytes [23]. 
In IH, pericytes are abundant in both the prolif-
erating and the involuting phases [14], probably 
deriving from HemSC.  Boscolo et  al. demon-
strated that IH pericytes differ from normal 
pericytes both by their phenotype and their 
expression profile [24]. Hemangioma pericytes 
have increased proliferation, increased vessel 
formation in vivo, and decreased ability to sup-
press proliferation and migration of endothelial 
cells. In addition, the cells secrete more 
VEGF-A, a critical cytokine for IH proliferation 
[24, 25].

16.2.4	 �Myeloid Cells 
and Macrophages

The presence of myeloid cells in IH, and more 
specifically macrophages, have been shown in 
several studies [26, 27]. Macrophages perform 
phagocytic clearance of dying cells and protect 
the host through innate immunity, both as resi-
dent tissue macrophages and as monocyte-
derived recruited cells during inflammation. 
Classically, macrophages have been divided 
into two types: The M1 and M2-polarized cells 
[28]. Both M1 and M2 Macrophages were 
shown to be more prevalent in proliferating IHs 
than in involuting lesions [26, 29], with 
M1 being more prevalent. The cells are located 
in the interstitium, between the vessels, and 
were shown to increase the proliferation and 
significantly suppress the adipogenesis of 
HemSC [29].
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16.3	 �Propranolol Treatment

Historically, systemic glucocorticoids were the 
mainstay therapy for complicated IH, with inter-
feron α and vincristine used for unresponsive 
tumors [30, 31]. However, in recent years, beta-
blockers, most specifically propranolol, have 
become the first line treatment. In 2008, Leaute-
Labreze et al. published their serendipitous dis-
covery of the rapid clinical effect of propranolol 
on IHs. In 2 children treated with propranolol for 
cardiopulmonary indications [32] rapid regres-
sion of the tumor was observed. Since then, many 
retrospective studies and case reports [33, 34] 
and few, placebo-controlled trials [35, 36] have 
supported the efficacy of this treatment. A meta-
analysis of 35 studies comprising 795 patients 
treated with propranolol showed response rate of 
97%, compared to pooled response rate of 69% 
to steroids after 12  months of follow-up 
(p < 0.001) [37]. The dosing is most frequently 
2–3 mg per kilogram of body weight per day and 
there is still a lack of consensus regarding the 
protocols for initiation of the drug and ongoing 
monitoring [38, 39]. Propranolol use is not devoid 
of side effects. These include sleep disorders, 
diarrhea, bronchial hyperreactivity, cold hands 
and feet as well as—rarely—hypoglycemia that 
may be life threatening [35, 40]. In addition, pro-
pranolol is lipophilic, being able to cross of the 
blood–brain barrier. Evidence derived from ani-
mal studies and clinical studies on adults has 
shown that propranolol use is associated with 
central nervous system (CNS) effects such as 
Impairment to short- and long-term memory, 
changes in psychomotor functions, sleep quality, 
and mood [41–43]. The long term CNS effects of 
propranolol use for long periods, especially in the 
early developmental phases, is not well-studied 
[41]. Recently, however studies assessing psy-
chomotor skills in infants treated with proprano-
lol for IH have not identified a negative effect 
[44, 45]. Also, a parent-completed screening has 
found no increased developmental risk or growth 
impairment at age 4  years in patients with IH 
treated with propranolol [46].

As a result of propranolol’s adverse effect and 
the concern over its CNS effect, the use of other 
β-blockers, such as atenolol become more com-
mon. Atenolol has a selective beta-blockade spar-
ing β2 adrenergic receptors reducing the risk of 
bronchospasm. Furthermore, as it does not cross 
the blood-brain barrier it can theoretically pre-
vent the sleep disturbances and the hypothetical 
CNS adverse effect associated with propranolol. 
An additional advantage of atenolol is its once-
daily regimen, leading to better compliance. 
Indeed, in a number of studies atenolol showed 
similar efficacy with fewer adverse side-effects 
[47–51].

16.3.1	 �Beta Adrenergic Signaling 
and β Blocker’s Mechanism 
of Action

The β-adrenergic signaling pathway mediates 
fight-or-flight stress responses through the sym-
pathetic nervous system (SNS) [52]. The sympa-
thetic nerve fibers innervate all tissues in the 
body and secrete the catecholamine neurotrans-
mitter norepinephrine (NE) in response to envi-
ronmental, psychological or physiological stimuli 
[53, 54]. Upon activation, catecholamine levels 
rises both in tissues and in circulating blood via 
the release of epinephrine (E) from the adrenal 
medulla chromaffin cells and NE overflow from 
vascular neuro-muscular junctions.

The biological effects of NE and E are medi-
ated by three receptor families: α1, α2 and β- 
adrenergic receptors. Ligation of β-receptors by 
NE and E activates the Gαs guanine nucleotide-
binding protein to stimulate adenylyl cyclase 
synthesis of cyclic 3′-5′ adenosine monophos-
phate (cAMP). Subsequently, protein kinase A 
(PKA) is activated and, in turn, phosphorylates 
serine or threonine residues on myriad of target 
proteins involved in cells proliferation, differen-
tiation, morphology and motility. Gene expres-
sion studies have demonstrated that approximately 
20% of human genes are affected by PKA-
induced phosphorylation [55, 56]. An additional 
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key effector of cAMP is guanine nucleotide 
Exchange Protein activated by Adenylyl Cyclase 
(EPAC). EPAC stimulates the Ras-like guanine 
triphosphatase Rap1A, which then activates 
downstream effectors B-Raf, MEK1/2, and 
ERK1/2A [57]. Propranolol is an orthosteric 
antagonist of both β1- and β2-adrenergic recep-
tors. In addition, it functions as central serotonin 
5-HT receptor antagonist, inhibitor of noradrena-
line reuptake and indirect agonist of α-adrenergic 
receptors [58]. The drug exists as a pair of optical 
isomers: S(−)propranolol and R(+)propranolol. 
The enantiomers bind with relatively large differ-
ences in affinity to the β-adrenoceptors [58]. 
Propranolol, as other pharmacological antago-
nists of the adrenergic receptors, counteract the 
agonists via the same signaling pathways.

Stress and the β-adrenergic system have been 
shown to have many effects on tumor biology. 
Though with some conflicting results, the use of 
β-blockers has been linked to increased survival 
of patients with solid cancers [59] . In addition, 
stressful life conditions have been shown to cor-
relate with less favorable prognosis of cancer 
patients. In mouse models of tumors β-adrenergic 
agonists have also been found to accelerate tumor 
progression and metastasis [60, 61]. As expected 
by the high percentage of cAMP responsive 
genes, many cellular processes in tumors were 
shown to be modulated by the β-adrenergic sys-
tem, including expression of pro-inflammatory 
cytokines, macrophages recruitment, angiogene-
sis, invasiveness and apoptosis [54, 62].

The mechanism of action of β blockers in 
hemangioma is not completely understood. 
Studies done on human cells isolated from IH 
in vitro and in vivo, on mouse models, revealed 
an effect on three major processes that will be 
detailed below: vascular tone, angiogenesis and 
vascuogenesis.

16.3.1.1  �Vascular Tone
Following the administration of propranolol, a 
rapid change in the tumor consistency and color is 
typically noticed, especially with deep-seated IH 
[34, 63]. This raises the question of whether pro-
pranolol has an effect on the tumor vascular tone 
via vasoconstriction. Indeed, propranolol has been 

shown to decrease tissue blood flow to many 
organs following single administration [64–66]. 
Particularly in the skin, adrenaline-induced vaso-
constriction has been shown to be increased by 
oral propranolol [67]. However, additional mecha-
nisms might be involved in the slower, long-term 
effect of propranolol. A potential target of this 
mechanism of action is the pericyte. Pericytes are 
regulators of microvascular tone. Bosclo et  al. 
demonstrated that pericytes from proliferating IH 
have lower density of the cytoskeleton component 
F-actin fiber compared to involuting Hemangioma 
pericytes and retinal pericytes. Also, these cells 
exhibit lower contractile capacity compared to 
normal pericytes [24]. In another work from the 
same group Lee et  al. demonstrated that 
Epinephrine-induced relaxation of IH pericytes 
was prevented by propranolol. Using siRNA assay 
it was demonstrated that both the relaxation and its 
prevention by propranolol were mediated by the 
β2 receptor [68]. Interestingly, cultured pericytes 
from other sources have been shown to constrict, 
not relax, in response to catecholamines [69, 70]. 
Thus, the response of pericytes to NE and its 
blockers might be cell and context dependent.

In addition to direct effect of propranolol on 
the pericytes to induce contraction, it might exert 
its effect indirectly via the blocking of Nitric 
oxide release from HemEC. The endothelial iso-
form of nitric-oxide synthase (eNOS), is a key 
determinant of vascular tone [71, 72]. In different 
tissues and experimental systems, diverse adren-
ergic receptors subtypes have been shown to 
modulate eNOS expression and activity, includ-
ing the β1, 2 and 3 adrenergic receptors [73, 74]. 
eNOS protein expression has been demonstrated 
to be significantly decreased in involuting versus 
proliferating hemangiomas [75]. In patients 
treated with propranolol, a significant decrease in 
the expression of eNOS in hemangioma tissues 
was noted compared with the age-matched 
untreated controls [75]. Also, serum concentra-
tions of eNOS declined gradually during the first 
2  months of propranolol treatment for IH [76]. 
On immortalized HemEC, Pan et al. has demon-
strated that propranolol pretreatment robustly 
suppressed NO secretion and eNOS activation 
induced by Norepinephrine [77].
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16.3.1.2  �Angiogenesis
Vascular endothelial growth factor (VEGF) has 
been shown to play a key role in the angiogenic 
process in general and specifically in IH prolif-
eration. The VEGF family consists of five ligands 
VEGF-A, VEGF-B, VEGF-C, VEGF-D and pla-
cental growth factor (PIGF). These ligands bind 
to three main subtypes of VEGF receptors: 
VEGFR-1 (Flt-1), VEGFR-2 (KDR/Flk-1) and 
VEGFR-3 [78]. Several works showed over-
expression of VEGF-A in proliferating heman-
gioma tissue and in serum of patients with IH, 
compared to healthy controls [25, 79–81]. 
Moreover, we have shown that silencing the 
expression of VEGF-A in HemSC by short hair-
pin RNA (shRNA) was sufficient to block blood 
vessel formation in  vivo [25]. NE enhances 
VEGF-A expression of both normal and tumoral 
cell types, [82–84]. Propranolol has been shown 
to reverse this effect via the blocking β1 and β2 
adrenergic receptors [82–85]. Several lines of 
evidence suggest that propranolol acts at least in 
part through the blocking of VEGF. First, serum 
VEGF levels were shown to decrease noticeably 
in 91% of patients after a single month of pro-
pranolol treatment [86]. Similar results were 
reported by another group following the adminis-
tration of relatively low doses of propranolol 
[76]. Second, in vitro studies have demonstrated 
that the NE agonist isoprenaline increased the 
expression of VEGF-A and the phosphorylation 
of VEGFR-2 in HemECs in a β-adrenergic recep-
tor- and extracellular-signal-regulated kinase 
(ERK) -dependent manner. This response was 
blocked by β-adrenergic blockers. In HemSC, 
Ling Zhang et  al. showed that propranolol at 
physiological concentrations leads to dose-
dependent suppression of VEGF expression, at 
the mRNA and the protein level [87].

An additional major regulator of angiogenesis 
is Hypoxia-inducible factor (HIF)-1α. During 
hypoxia, HIF-1α binds the regulatory region of 
the VEGF gene, inducing its transcription and 
initiating its expression [88, 89]. HIF-1α expres-
sion has shown to be increased in the endothe-
lium of proliferating hemangioma compared with 
involuting tissues [81]. Recently, it has been 
shown that HIF-1α was upregulated in the serum, 

urine and tumor tissues of IH, and treatment of 
propranolol markedly inhibited its expression. In 
vitro, in HemEC, overexpression of HIF-1α 
blocked the inhibitory effects of propranolol on 
VEGF expression [90].

Several groups have demonstrated a direct 
pro-apoptotic or anti proliferative effect of pro-
pranolol on HemEC. However, a major concern 
is the high concentrations of propranolol required 
for these effects. These drug levels are unlikely to 
be present in the tumor’s microenvironment [91]. 
It is possible, though, that propranolol works by 
opposing the growth promoting effects of cate-
cholamines. Ji et al. showed that HemECs prolif-
eration increased in response to isoprenaline via 
regulation of thee cell-cycle proteins cyclin D1 
and its associated kinases, CDK-4 and CDK-6. 
These effects were reversed by β-adrenergic 
receptor antagonists. Of note, the antagonists had 
no effect on basal cell proliferation, but signifi-
cantly decreased ISO-induced cell proliferation 
and cell viability [92]. An additional work has 
shown that hemSCs do not undergo apoptosis 
upon propranolol exposure, as caspase-3 levels is 
not upregulated. However, propranolol exposure 
significantly decreases HemSC proliferation via 
suppression of cyclin-D1 levels [93]. Also, pro-
pranolol can lower cAMP levels and activate the 
mitogen-activated protein kinase (MAPK) path-
way downstream of βARs [94].

16.3.1.3  �Vasculogenesis
Vasculogenesis, the creation of blood vessels de-
novo from stem/progenitor cells, contributes the 
proliferation of IH.  Thus, it is appealing to 
hypothesize that propranolol acts as an inhibitor 
of this process, as was shown for corticosteroids 
and rapamycin [95]. Against this hypothesis is the 
fact that late regrowth of the hemangioma seen in 
a subset of patients after cessation of the treatment 
[96]. This might mean that propranolol does not 
target the HemSC or even prevents their terminal 
differentiation or apoptosis. Effect of the adrener-
gic system on non-hemangioma stem/mesenchy-
mal cells has been shown by several works. For 
example, NE has been shown to induce brown 
adipocyte differentiation of mesenchymal pro-
genitors within white adipose tissue [97]. Also, an 
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effect of NE on mesenchymal stem cells adipo-
genesis has been demonstrated in-vitro cell [98]. 
In work done on HemSC, Wong et  al. reported 
that Propranolol-treated cells had a more robust 
response to adipogenic induction when compared 
to vehicle-treated HemSCs [99]. In a follow-up 
work the same group has shown that this adipo-
genic differentiation is characterized by improper 
adipogenic gene expression [100]. Similar results 
were reported by another group [101]. However, 
these results were achieved in very high, non-
physiological concentration of propranolol.

16.3.1.4  �Gender and Hemangioma
Female sex has been long recognized as a risk 
factor for infantile hemangiomas [102, 103]. In a 
questionnaire-based study on 1058 children, 
between 2002 and 2003, Haggstrom and colleg-
ues found that 71% were female, 29% were male 
[3]. In additional work, Anderson et al. identified 
all infants residing in Olmsted County, Minnesota, 
who were diagnosed with IH between 1976 and 
2010. Among 999 infants, 64% were female 
[104]. Interestingly, female predominance was 
not found in a retrospective study on 973 preterm 
infants [2]. The etiology for female predomi-
nance is still unclear. In the following section, 
several hypotheses will be discussed, both socio-
logical and biological.

16.4	 �Referral Bias Due to 
Sociological Factors

A possible explanation for the female predomi-
nance might be a referral bias. As parents per-
ceive hemangiomas to pose a greater cosmetic 
concern when females are affected, they might be 
over-represented in dermatology clinics.

Most hemangiomas arise in exposed body 
areas, mainly the head and neck region (60%). 
Given the facts that some hemangiomas may be 
disfiguring, they often pose psychological stress 
on the caregiver. For example, in a questionnaire-
based study on parents of infants with IH most 
parents testified to the negative commentary or 
stares they received from others, leading them to 
seek professional advice from a specialty clinic. 

A quarter of parents declared that they were actu-
ally accused of child abuse because of their 
child’s vascular lesion [105]. In additional study, 
disfiguring facial hemangiomas were found to be 
associated with parental reactions of disbelief, 
fear, and mourning. Reactions of strangers forced 
parents to confront various aspects of social stig-
matization. A broad array of effects were 
observed regarding the effect of IH on the parent-
child interaction [106]. As the social perception 
of the significance of physical appearance is dif-
ferent for boys and girls, it might be the case that 
parents seek more medical consultation when 
their daughter is affected by IH. However, a non-
biased, population-based study had a similar 
female predominance. In 43 children with peri-
ocular infantile hemangiomas 70% were female 
(p < 0.001) [107]. Thus, a biological and not only 
social factors are plausible.

16.5	 �Pro-Angiogenic and  
Pro-Vasculogenic Effects 
of Estrogen

One might assume that differences between 
genders in estrogen levels or estrogen receptors 
lead to the female predominance. Estrogen is 
known to be a regulator of angiogenesis via 
effects on endothelial cell [108]. Many clues, 
both experimental and clinical suggest that 
estrogen has an important role in developing the 
vascular system and influence neovasculariza-
tion. Estradiol (E2), a steroid and the primary 
female sex hormone is known to promote angio-
genesis activity in vitro and in vivo [109, 110]. 
For example, E2 stimulates VEGF expression in 
the utero [111]. In addition, E2 administration 
increases tumor extracellular levels of VEGF in 
estrogen-dependent animal models of breast 
cancer [112], whereas tamoxifen, an estrogen 
antagonist, suppresses it [113, 114]. Estrogen 
has also effects on the vascular tone. E2 has been 
shown to increase the synthesis of nitric oxide 
(NO) in endothelial cells as well as to have anti-
inflammatory and antioxidant effects [115]. In 
this sense, E2 might have a promoting role in 
the proliferation of IH.
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In addition to pro-angiogenic effects, estrogen 
has also pro-vasculogenic effects. Circulating 
bone marrow–derived endothelial progenitor 
cells (EPCs) contribute to vasculogenesis (the de 
novo formation of blood vessels) by homing and 
incorporating into the microvascular endothe-
lium [116]. EPC express estrogen receptor-α. 
Under in  vitro conditions, activation of this 
receptor increases the proliferation of EPCs, as 
well as their migratory capacity and their differ-
entiation toward mature vascular endothelial 
cells [117, 118]. In the setting of myocardial 
infarction in adult mice, estradiol has been shown 
to mobilize circulating EPCs from bone-marrow, 
resulting in incorporation into sites of neovascu-
larization. This effect of estradiol appears to be 
dependent on the ability of estradiol to modulate 
the kinetics of bone-marrow-derived progenitor 
cells [119].

In infants with proliferating IH, serum levels 
of estrogen (estradiol 17β) have been shown to 
be increased compared to normal infants [120, 
121]. Furthermore, estrogen receptor (ER) 
expression and binding activity were reported to 
be higher in patients with proliferating IH [81, 
120]; and to later decrease following treatment 
with corticosteroids [120]. Plasma estradiol lev-
els are very high at birth and later, at 8 day of life 
with no difference between males and females 
[122]. However, E2 levels in the plasma might 
not represent its level in the neonatal skin or the 
vascular tissue and it might be the case that gen-
der differences exist as been shown for other tis-
sues. For example, the amount of testosterone 
and estradiol measured in the different brain area 
during the perinatal period shows significant sex 
differences [122].

16.6	 �Genetic Basis

An alternative hypothesis might be that IH has 
a genetic basis, with dose effect of the X chro-
mosome, meaning that two X chromosomes 
confer a higher risk of IH, while one X chromo-
some confers a lower risk of IH. Although most 
IHs occurs sporadically familial clustering has 
been reported. Grimmer et  al. [123] showed a 

twofold increase in the risk ratio in siblings of 
an affected proband. Using information from 
the Utah Population Database, Walter et  al. 
[124] reported 6 pedigrees with an autosomal 
dominant inheritance of high penetrance. By 
genome-wide linkage analysis of 3 unrelated 
families found linkage to a 38-cM interval on 
chromosome 5q31–q33. In a small number of 
patients, genetic variants were associated with 
germline mutations in the VEGFR2, VEGFR3, 
and TEM8 genes [125]; However, no genetic 
mutations on the X chromosome have been 
reported.

To sum up, the etiology of female predomi-
nance in IH, and especially the biological its 
basis is still obscure. Perhaps future studies will 
enrich our insight about the pathogenesis of hem-
angioma will shed a light on this enigma.
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Cutaneous Leishmaniasis

Michal Solomon and Eli Schwartz

17.1	 �Introduction

Leishmaniasis is a group of chronic cutaneous, 
mucocutaneous, and visceral diseases caused by 
infection with one of several species of the pro-
tozoan parasite, Leishmania [1]. Members of the 
genus Leishmania are obligate intracellular 
parasitic protozoa in the family Trypanosomatidae. 
They exist as elongate, 10–15 μm, flagellated 
forms called promastigotes in their sand fly vec-
tors. When an infected sand fly bites a mamma-
lian host, it injects the promastigotes into the skin. 
Tissue macrophages phagocytize the organisms, 
which then transform into round or oval, 2–3 μm 
non-flagellated forms called amastigotes. The 
amastigotes undergo successive asexual division 
until the macrophage ruptures releasing the amas-
tigotes, which enter other macrophages to continue 
the cycle. When a sand fly bites an infected mam-
malian host, it ingests amastigote-laden macro-
phages along with its blood-meal. The amastigotes 

transform into promastigotes and reproduce in the 
gut of the fly before migrating to the proboscis of 
the fly to complete the cycle with the next fly bite.

The sand-fly female in the genera Phlebotomus 
in the Old World, and Lutzomyia and Psychodo-
pygus in the New World transmit the Leishma-
nia organisms via their bite. Several non-human 
mammals serve as reservoirs for leishmaniasis 
including domestic and wild canines and various 
rodents depending on the geographic distribution 
and the species of Leishmania involved.

17.2	 �Clinical Manifestations

There are three major clinical manifestations:

	1.	 Cutaneous Leishmaniasis (CL)
	2.	 Mucocutaneous Leishmaniasis (MCL)
	3.	 Visceral Leishmaniasis (VL) (Beyond the 

scope of this chapter)
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17.3	 �Cutaneous Leishmaniasis

Based on its geographical distribution, cutaneous 
leishmaniasis can be divided into [2]:

	1.	 Old World (including, the Middle East, 
Southern Europe, parts of South-West Asia 
and Africa)

	2.	 New World leishmaniasis (from Southern 
USA through Latin America to the highlands 
of Argentina)

Old World species cause mostly benign and 
often self-limiting cutaneous disease, while New 
World species cause a broad spectrum of mani-
festations, from benign to severe, including 
mucosal involvement.

17.3.1  �Old World Cutaneous 
Leishmaniasis (OWCL)

Common names include Oriental sore, Rose of 
Jericho, Delhi boil, and Aleppo boil.

17.3.2  �Etiology and Epidemiology

Four species: L. major, L. tropica, L. aethiopica, 
and L. infantum cause OWCL.

L. major is characterized by being rural, wet, 
and zoonotic cutaneous leishmaniasis. The ani-
mal reservoirs are desert rodents. It is endemic in 
desert areas of northern Africa, Central Asia, the 
Sudan, and the Middle East.

L. tropica is characterized by being urban, dry, 
and more often anthroponotic cutaneous leish-
maniasis. In a recent outbreak in Israel, Rock 
hyraxes were found to be the reservoir. Endemic 
areas include urban areas of the Mediterranean 
basin, Central Asia, and the Middle East. 
Although in Israel it is widespread in villages 
communities.

L. aethiopica occurs mainly in Ethiopia and 
Kenya in rural mountain areas. Hyraxes, are the 
animal reservoir.

L. infantum occurs in the Mediterranean basin, 
China, Central Asia, and the Middle East. Adults 

infected with this species tend to develop a mild 
self-limited cutaneous disease, whereas infants 
tend to develop visceral disease. Animal reser-
voirs include domesticated and wild canines.

17.3.3  �Clinical Features

Following inoculation by the sand fly, character-
istic skin lesions generally appear within 6 weeks, 
but may be delayed for prolonged periods 
depending on the size of the inoculum. The lesion 
begins as a small, pruritic, erythematous papule 
that slowly enlarges and breaks down to form a 
small ulcer or is sometimes a nodular lesion. 
Lesions may be single or multiple and occur on 
exposed skin surfaces. Ulcers persist for a vari-
able time and heal slowly with scarring.

L. major often causes multiple lesions with an 
exudative base. The lesions may be healed spon-
taneously in 6–12  months. Spread to regional 
lymph nodes is rare [3].

L. tropica usually causes a single/multiple, 
more severe ulcer that may require 1–3 years for 
spontaneous healing.

L. aethiopica produces an even more severe 
ulcer that may persist for several years. Diffuse 
cutaneous leishmaniasis, an anergic state with 
extensive skin infiltration by organisms resem-
bling lepromatous leprosy, occurs in approxi-
mately 20% of endemic L. aethiopica 
infections.

17.3.4  �New World Cutaneous 
Leishmaniasis (NWCL)

Common names include: American cutaneous 
leishmaniasis, Chiclero’s ulcer, espundia, bush 
yaws, uta, and picatura de pito (Fig. 17.1).

17.3.5  �Etiology and Epidemiology

NWCL is a disease of rural forest and jungle areas 
of most of Central and South America. Forest 
workers, agricultural workers, and others travel-
ling in rural, forested areas are primarily at risk, as 
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the sand fly vectors do not readily bite humans. 
Several species belonging to the L. viannia and L. 
mexicana complexes cause NWCL (Table 17.1). 
Species from either complex may be principal 
causes of leishmaniasis in each area. Both com-
plexes are pathogenic throughout the range of the 
regions in the New World, with the exceptions of 
southern Texas and the Dominican Republic, 
where L. mexicana is the sole identified species. 
Animal reservoirs include foxes, sloths and forest 
rodents depending on the species (Fig. 17.2).

17.3.6  �Clinical Features

Cutaneous lesions may resemble those of OWCL 
with a few distinctive differences. Lesions tend to 
be larger, up to 7  cm in diameter, with an ele-
vated, indurated border which is mostly ulcer-
ative. In addition, subcutaneous nodules with 
sporotrichoid distribution, and regional lymph-
adenopathy may be present (Fig. 17.3). The cuta-
neous lesions heal very slowly, and they may 

spread to the oropharyngeal mucosa causing 
mucocutaneous leishmaniasis.

Chiclero’s ulcer refers to cutaneous disease 
found in the Yucatan, Belize, and Guatemala 
caused primarily by L. mexicana. Lesions tend to 
be solitary and occur most frequently on the ear. 
Ear ulcers may persist for many years before 

Fig. 17.1  Multiple lesions on the legs of a patient with L. 
major infection

Table 17.1  New World cutaneous leishmaniasis

Subgenus Common species

L. Viannia L. (V.) brasiliensis

L. (V.) guyanensis

L. (V.) panamensis

L. (V.) peruviana

L. Mexicana L. mexicana

L. amazonensis

L. venezuelensis

Fig. 17.2  Skin ulcer on the lower lip of a patient with L. 
tropica

Fig. 17.3  Lesion in a traveller with L. braziliensis. Note 
the subcutaneous nodules distal to the ulcer
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healing and may result in destruction of the ear. 
Lesions in other skin areas often heal within 
6 months. Mucosal spread is rare.

Mucocutaneous leishmaniasis results primar-
ily from infections caused by L. (Viannia) brazil-
iensis. The cutaneous lesions spread along 
lymphatics, resembling sporotrichosis, and muco-
sal disease occurs in 10% of cases. Mucosal 
involvement occurs by metastatic spread of infec-
tion from the skin and presents months to years 
after the initial cutaneous lesions. It begins as ery-
thema, edema, and ulceration of the nasal septum, 
with gradual extension to the palate, pharynx, and 
larynx. Occasionally, the anus and other mucosal 
sites may be involved. This destructive, granulo-
matous process of the soft tissue can involve car-
tilage but not bone. Perforation of the nasal 
septum and collapse of the nasal bridge is typical, 
giving the so-called tapir nose. Mucosal disease is 
progressive and mutilating and may be fatal. 
The  severe form of mucosal disease is called 
espundia. OWCL leishmaniasis may be seen in 
travelers to endemic areas [4, 5].

17.3.7  �Diagnosis of Cutaneous 
Leishmaniasis

Diagnosis requires demonstrating the organism 
in a sample from the lesion. Variable numbers of 

amastigotes, also called Leishman–Donovan 
(LD) bodies, are present in lesions, and they may 
be seen in smears or biopsies or culture.

17.3.8  �Smear

Parasite isolation is performed on material 
obtained from scratches from the lesion margins, 
using a sterile surgical blade (scalpel). In case of 
non-ulcerated lesions (nodular, sporotrichoid, 
lupoid), aspirated punctures are performed using 
disposable syringes containing 0.3–0.5  ml of 
sterile saline solution.

Smears are bleached using May-Grünwald-
Giemsa stain to identify amastigotes forms by 
means of optical microscopy with sensitivity rate 
ranging from 64% [6] to 80% [7] depending on 
technique quality. The specificity of the dermal 
smear is excellent (100%) (Fig. 17.4).

17.3.9  �Culture

The parasite can be isolated in NNN/Schneider 
medium (incubation at 28°C) from a tissue 
fragment removed from the border of an active 
lesion. Culture usually requires 3–10  days to 
grow and sometimes more with some leishma-
nia New World species. Specimen should not 

Fig. 17.4  Smear of 
skin lesion of 
leishmanial- note the 
LD bodies in the 
macrophages
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be discarded unless they are negative for 
4 weeks. Positivity of the culture varies depend-
ing on presence of amastigotes in the smear. 
Specificity is about 100%, but sensitivity rate is 
in challenge [6].

17.3.10  �Biopsy

Skin biopsies should be taken from the margin of 
the lesion. Histopathologic analysis of infected 
tissues stained with hematoxylin-eosin allows a 
diagnostic confirmation of the disease in most 
cases. The histopathological presentation of CL 
shows a great variability, but a predominant pat-
tern characterized by the presence of unorganized 
granuloma without necrosis. The leishmania 
organisms are typically intensely blue with 
Giemsa stain. The Leishman-Donovan bodies, 
that are 2–4 μm in diameter and round or oval are 
usually seen in macrophages, but mat be also 
present in the extracellular areas [8].

17.3.11  �PCR

The above-mentioned tests are genus-specific 
tests, identifying whether the person is infected 
with leishmania. However, since the clinical 
spectrum of the disease and its response to treat-
ment vary according to the species, a species-
specific diagnosis is often warranted. The 
polymerase chain reaction (PCR) is now consid-
ered to be the method of choice [9, 10]. It is a 
rapid tool with a high specificity to differentiate 
between Old and New World leishmaniasis. It is 
highly sensitive and requires minute amounts of 
DNA from dermal scrapings of cutaneous 
lesions, and its sensitivity ranges from 89% to 
100% [11].

17.3.12  �Treatment of Cutaneous 
Leishmaniasis

Risk-benefit considerations should be made in 
treating cutaneous leishmaniasis. On one hand, 
the infection can be mild and self-limited, and the 
benefits of treatment need to be weighed against 

potential toxicity. On the other hand, the infec-
tion can manifest as a significant skin lesion with 
the potential of spreading, or with an actual 
mucosal lesion.

Uncomplicated versus complicated infec-
tion—The approach to management of cutaneous 
leishmaniasis (CL) begins with establishing the 
clinical severity of infection [2].

Features of uncomplicated CL include:

	1.	 Infection with species not likely to be associ-
ated with mucosal leishmaniasis (e.g. OWCL)

	2.	 No mucosal involvement
	3.	 Single lesion or a few lesions
	4.	 Small lesion size (eg, <1 cm)
	5.	 Immunocompetent host

Features of complicated CL include:

	1.	 Infection with species associated with muco-
sal leishmaniasis (ML; primarily Viannia sub-
genus, especially in the “mucosal belt” of 
Bolivia, Peru, and Brazil)

	2.	 More than four lesions of significant size (e.g., 
>1 cm)

	3.	 Individual lesions ≥5 cm
	4.	 Subcutaneous nodules
	5.	 Regional adenopathy >1  cm size (somewhat 

controversial)
	6.	 Size or location of lesions for which local 

treatment is not feasible
	7.	 Lesions on face, fingers, toes, or genitalia
	8.	 Immunosuppressed host
	9.	 Clinical failure of local therapy after 

2–3 months posttreatment

Forms of CL that should be managed as com-
plicated infection with expert consultation 
include:

	1.	 Leishmaniasis recidivans (due to L.L. 
tropica)

	2.	 Disseminated/diffuse CL (due to L.V. brazil-
iensis, L.L. mexicana or L.L. amazonensis)

	3.	 Infections due to L.L. aethiopica

Numerous forms of treatment, both systemic 
and local, have been advocated, including sys-
temic treatment by pentavalent antimonials, 
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amphotericin B (liposomal), pentamidine, and 
recently oral Miltefosine. Local treatment by 
cryotherapy, Thermotherapy and many others 
[12]. Many of them never been investigated sys-
tematically. Treatment options are summarized in 
Table 17.2.

The main treatment options for OWCL are 
topical treatment with paromomycin ointment 
(Leshcutan, Teva) [13], liquid nitrogen, or intral-
esional injectable sodium stibogluconate (pento-
stamR) [14, 15]. Occasionally, there are cases of 
OWCL that require systemic therapy, such as in 
cases that lack response to local treatment, cases 

of multiple lesions or if affected areas of the body 
are such that local treatment cannot be applied. 
Individuals with multiple lesions (sometimes as 
many as 30–40 lesions) cannot feasibly be treated 
with topical therapy. In these cases, we recommend 
using systemic treatment (intravenous sodium 
stibogluconate with a 10-day course [16].

L. Tropica seems to be more resistant to treat-
ment and has less of a response to paromomycin 
ointment. In these cases, therefore, our practice is 
to treat with sodium stibogluconate, either intral-
esional or intravenous. Another treatment option 
is using intravenous liposomal Amphothericin B 
for 6 days with good response [17].

The most common systemic treatment is intra-
venous sodium stibogluconate (pentostamR). 
This treatment may cause serious side effects, 
therefore in recent years we use intravenous lipo-
somal Amphotericin B (AmBisomeR) as the first 
line treatment, with a high success rate.

Treatment with oral miltefosine is another 
option although there are no enough data about 
its efficacy [18].

Standard treatment for NWCL especially for 
L. braziliensis is intravenous therapy in order to 
prevent its spread to the nasopharynx which can 
cause permanent destruction of the cartilage in 
these areas. The drug of choice is intravenous 
liposomal amphotericin B, and in cases of treat-
ment failure, intravenous sodium stibogluconate 
(pentostam) can be used [19, 20]. Another treat-
ment option is oral Miltefosine tablets. It is con-
tra indicated during pregnancy and nursing.

17.4	 �Gender and Leishmaniasis

Most studies of CL and MCL provide scarce 
information regarding gender and leishmania 
infection. It is estimated that leishmaniasis is 
more common in males. Differences between the 
sexes in the incidence and severity of infection 
might be attributed to genetic and physiological 
constitutions [21] including attractiveness to vec-
tors, processing of pathogens and cellular 
responses to the pathogen [usually refers to ‘Sex’ 
difference], but also to differences in exposures, 
to participation in high-risk activities, and use of 

Table 17.2  Treatment of cutaneous leishmanisis

Local therapy

Pentavalent 
antimonials

Sodium 
stibogluconate

0.5–2 mL of 
100 mg/mL 
pentavalent 
antimony (Sb5+) 
intralesionally 
every 3 weeks 
until healed

Paromomycin Paromomycin 
ointment

Apply topically to 
lesions twice daily 
for 10 days, rest 
for 10 days, then 
reapply for 
10 days

Physical 
therapy

Cryotherapy

Thermotherapy

Photodynamic 
therapy

Oral systemic therapy

Miltefosine Miltefosine 2.5 mg/kg 
(maximum 
150 mg) orally in 
3 divided doses 
for 28 days

Parenteral systemic therapy

Pentavalent 
antimonials

Sodium 
stibogluconate

20 mg SbV/kg/day 
intravenously or 
intramuscularly 
for 10–20 days

Meglumine 
antimoniate

20 mg SbV/kg/day 
intravenously or 
intramuscularly 
for 10–20 days

Amphotericin Liposomal 
amphotericin B 
(AmBisome)

3–5 mg/kg 
intravenously 
daily for 5–7 
doses, such as 
days 1–5, 10
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preventive strategies [22]. [refers to behavioral 
difference or ‘Gender’ differences] [22].

In a recent study in Israel, we sought to evalu-
ate the sex and gender differences across CL and 
MCL among Israeli patients. Among 145 cases of 
imported MWCL in returning Israeli travelers 
121 (83%) were males. This high percentage of 
males is high above the known distribution of 
Israeli travelers to the tropics, which is about 
50% of each gender. All these infections were 
acquired in in the Amazon region of Bolivia, a 
known Leishmania (V.) braziliensis endemic 
areas. Thus, we cannot exclude the option that 
female travelers are less likely to travel specifi-
cally to this region or that they are keeping more 
strict precautions.

CL is also endemic in Israel and all cases 
should be reported to the Ministry of Health 
(MOH). In their data base, males are also more 
likely to be infected by leishmania with incidence 
of 5/100,000 in males vs. 3.5 in females (Ministry 
of Health website, Jerusalem, Israel). Because 
of  the known fact, that there is a significant 
under-reporting of the diseases, we decided to 
conduct a demographic survey in several locations 
where CL is highly endemic. One region was in 
Southern Israel (Negev) where L. major is the 
common species. Another region was in Central 
part of Israel where L. tropica is the common spe-
cies. Altogether 612 people were screened. Results 
showed that In the L. major endemic region, 49% 
were males. In the L. tropica endemic region, 41% 
were males and 59% were females [23].

These data clearly show that when population-
based screening is done, avoiding referral bias 
and or risky travel to endemic regions, the rate of 
infection is similar between males and females.

An additional interesting observation we have 
made by assessing the rate of mucosal leishmania 
among those who contracted the disease in Bolivia. 
Among the cohort mention above of 145 travelers 
with NWCL there were 17 cases in whom MCL 
was developed. The rate of transformation from CL 
to MCL among males was slightly higher 14 vs. 
4% in females (but non-significant difference) [24].

Our study is, to our knowledge, the first to 
explore the spectrum of CL in terms of sex and 
gender, and with the use of standard analyses, we 

found significant differences in the spectrum of 
NWCL illness in male travelers compared to 
women but not in population-based study of 
OWCL.  It may be postulated that leishmania 
infection is more common in men because of 
more risk-taking behaviors and travel to more 
remote destinations, where the chance of acquir-
ing tropical diseases is higher. Additionally, men 
may be less likely to adhere to preventive mea-
sures and therefore, are at an increased risk of 
contracting disease [25].
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Fungal Infections (Onychomycosis, 
Tinea Pedis, Tinea Cruris, Tinea 
Capitis, Tinea Manuum, Tinea 
Corporis, different Candida 
Infections, and Pityriasis 
Versicolor) and Mycological 
Laboratory Analyses

Avner Shemer and Meir Babaev

18.1	 �Onychomycosis

Onychomycosis is a fungal infection of the nail 
and it represents 50% of nail diseases [1]. 
Pathogens that cause onychomycosis include 
dermatophyte—with Trichophyton rubrum being 
the most common (in 60% of cases)—and non-
dermatophyte molds and yeasts. Candida spp. is 
responsible for up to 30% of fingernail onycho-
mycosis, which was found to be more frequent in 
females, probably due to more frequent immer-
sion of the hands in water [2]. Onychomycosis is 
more common in the elderly, having increased in 
prevalence recently because the habit of wearing 
tight shoes, using lockers, and neglecting proper 
foot care. Tinea pedis frequently appears first, 
and after the fungal infection extends to the nail 
bed, onychomycosis appears. Nail trauma, occlu-
sive footwear, genetic predispositions, and 
humidity are well-known risk factors for onycho-

mycosis [3, 4]. Clinical findings frequently seen 
in onychomycosis include thick and discolored 
nails, though thick nails can be also seen in the 
elderly, after nail trauma, and in psoriasis, eczema 
and metabolic disorders, such as 
hypothyroidism.

Onychomycosis can occur in both sexes, but 
most studies found onychomycosis to be more 
frequent in males [5]. Because onychomycosis 
and nail trauma are more frequent in men, thick 
nails are observed more frequently in men than in 
women. In addition, women usually nurture and 
cut their nails more often than men, and women 
have a greater awareness of the appearance of 
their nails [6]. However, because women tend to 
wear tight shoes more often than men, a deforma-
tion of the fifth toenail is frequent in women, 
caused by constant retrograde pressure applied 
from the sides of the shoes through the nail plate 
toward the nail matrix [7].

Treatment options for onychomycosis include 
topical and systemic therapies. The advantage of 
topical therapy is the safety and lack of drug 
interactions, but major disadvantages include its 
low efficacy and longer treatment periods. 
Topical therapy is usually indicated for onycho-
mycosis with distal nail involvement, as well as 
when there is a contraindication for systemic 
treatment or a risk of drug–drug interactions.
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Possible topical treatments for mild to moder-
ate onychomycosis include efinaconazole, amo-
rolfine, tavaborole, and ciclopirox. Topical 
treatment for onychomycosis is usually not effec-
tive enough because of its limited penetration of 
the nail bed. Systemic treatment is usually 
advised when onychomycosis involves the nail 
matrix. The causative organism found in the cul-
ture will help the clinician to decide on the most 
suitable systemic treatment. Adverse effects and 
drug interactions should also be considered when 
selecting an appropriate treatment.

Terbinafine is a first-line systemic agent for 
dermatophyte onychomycosis, and the recom-
mended treatment regimen for fingernail ony-
chomycosis is 250  mg of terbinafine for 
6 weeks. For toenail onychomycosis, a course 
of 12–16 treatments is advised. A meta-analysis 
found a mycological cure rate of 76% using ter-
binafine [8]. Some studies show a higher preva-
lence of candida onychomycosis among 
women, but there are no significant effects of 
gender on differences in other onychomycosis 
pathogens [2, 9].

Itraconazole and fluconazole belong to the 
azoles group—all are fungistatic. Itraconazole is 
an alternative systemic treatment for patients 
who fail to respond or have an adverse reaction to 
terbinafine. A pulse dose of 400  mg daily for 
1  week per month for 3  months was proven 
equally effective as a dose of 200 mg daily for 
3 months in the case of toenail onychomycosis. 
Pulsed itraconazole showed mycologic cure rates 
of 63% and for continuous itraconazole dosing 
showed cure rates of 59% [8]. The potential for 
drug–drug interactions is higher with itracon-
azole than with terbinafine. Itraconazole is con-
sidered the treatment of choice for candida and 
non-dermatophyte mold onychomycosis [10, 11]. 
Fluconazole is another systemic agent that can be 
used in onychomycosis treatment with a weekly 
dose of 150–300 mg for three to 12 months [12].

Systemic treatment for onychomycosis should 
not be administered during periods of pregnancy 
and lactation. Regarding safety in pregnancy, 
terbinafine is a category B drug and considered the 
safest. Itraconazole and fluconazole are categorized 
as C and D, respectively, and treatment with those 

agents should be avoided during pregnancy. 
Pregnancy category B implies that animal repro-
duction studies did not show any risk to a fetus, 
while pregnancy category C means that adverse 
effects have been shown in animal reproduction 
studies, and there are not enough data about safety 
in humans. Finally, category D implies positive 
evidence of human fetal risk [13].

In women, treatment outcomes can appear 
less favorable than they really are because of 
an oxidation process due to nail polish prod-
ucts that give the nails a darker coloring. Some 
clinicians advise their female patients to avoid 
wearing nail polish during topical treatment 
for onychomycosis, but there are not enough 
data on the impact of toenail polish application 
on drug penetration [14]. One study demon-
strated better results of topical efinaconazole in  
women [15].

18.2	 �Tinea Pedis

Tinea pedis, also known as athlete’s foot, is der-
matophytosis of the feet, the most common fun-
gal infection [16]. The prevalence of tinea pedis 
increases with age [17], and it is higher in males 
than females [18]. Males are infected at approxi-
mately three times the rate of females [19]. This 
is probably due to habitual and occupational dif-
ferences between genders. Women participate 
less often in sporting activities and they wear 
open shoes more often than males. Moreover, 
women devote more time to foot hygiene than 
men [6]. Common causes of tinea pedis include 
T. rubrum, Trichophyton interdigitale, and 
Epidermophyton floccosum. Direct contact with 
the causative organism is the usual method of 
infection, which may occur through barefoot 
contact between the feet and an infected surface 
in locker rooms and swimming pools. In the win-
ter, the use of occlusive footwear is more com-
mon, and this leads to increased incidences of 
tinea pedis. Tinea pedis is more frequent in ath-
letes and blue-collar workers, which can be 
explained by the habit of wearing occlusive foot-
wear. Multiple risk factors for tinea pedis have 
been identified, including working in damp areas, 
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visits to swimming pools, the use of communal 
showers, obesity, and diabetes.

Tinea pedis can present in three different vari-
ants: interdigital (most common variant), mocca-
sin (hyperkeratotic variant), and vesiculobullous 
(inflammatory variant). Mild cases respond well 
to topical treatment, such as topical terbinafine, 
ciclopirox, and econazole. Severe cases and cases 
in which topical treatment has failed require sys-
temic treatment, as one third of tinea pedis cases 
fail to respond to topical therapy [20]. Systemic 
treatment must be administered for 2–4  weeks 
and in stubborn cases, 12 weeks of treatment may 
be required. Systemic terbinafine treatment for 
1 week has a cure rate above 80% due to fungi-
cidal action.

18.3	 �Tinea Cruris

Tinea cruris, sometimes called jock itch, is a 
superficial dermatophyte infection that involves 
the proximal medial thighs. It has a worldwide 
distribution, affecting adolescents and adults 
predominantly. Different studies report a varied 
prevalence of tinea cruris between 2.5 and 52% 
[21, 22]. Fungal infections occur due to the 
inoculation of fungi from a reservoir of derma-
tophytes in the feet, hands, or nails. T. rubrum 
is the most common cause of tinea cruris [23], 
which is an almost exclusively male disease 
because of the humid environment created from 
contact between the scrotum and groin skin [24, 
25]. However, tinea cruris has also been 
reported in female sex workers [26]. Risk fac-
tors for tinea cruris include obesity, hot cli-
mates, excessive sweating, humidity, occlusive 
undergarments, and the immunocompetence of 
the host [23, 26]. Tinea cruris is rare in chil-
dren. The typical presentation is itchy and burn-
ing circinate plaque with an active inflammatory 
border. The groin area is usually involved, spar-
ing the scrotal skin. A central clearing can be 
noted sometimes due to the centrifugal spread 
of the fungus. The treatment for tinea cru-
ris  usually involves 2–4  weeks of topical 
allylamines or azoles, which will provide a cure 
rate of 80%.

18.4	 �Tinea Capitis

Tinea capitis is a common dermatophyte infec-
tion of the scalp, most commonly seen in chil-
dren between the ages of three and 14 years. The 
most common pathogens causing tinea capitis are 
Trichophyton tonsurans and Microsporum canis. 
In cases of a Trichophyton infection, there are no 
gender differences, as males are affected at a sim-
ilar rate as females. In cases of M. canis, males 
are more likely to be infected then females [27]. 
There are variations in the pathogens of tinea 
capitis in different geographic areas for which 
several factors are responsible, including popula-
tion migrations, differences in habits, and the 
availability of medical supplies. The sebum of 
adults is rich in triglycerides, and this imposes 
fungistatic features on the sebum of the scalp. 
This explains the low incidence of tinea capitis 
after puberty [28].

Tinea capitis is traditionally classified into 
several types. Wood’s lamp can help the clini-
cian to differentiate endothrix from ectothrix 
infections. In the former, the spores are located 
inside the hair shaft and there is no fluorescence, 
but in the latter, the spores are inside and out-
side the hair shaft and there is fluorescence. In 
black dot tinea capitis, round areas of broken 
and short hair stubs can be observed. This is 
caused by the zoophilic pathogens Trichphyton 
violaceum and T. tonsurans. In black dot tinea 
capitis, there is no fluorescence under Wood’s 
lamp, while the grey patch form of tinea capitis 
presents with scaly patches with grey discolor-
ation, and it is usually caused by zoophilic 
fungi; as well, there is fluorescence under 
Wood’s lamp. Diffuse scale tinea capitis resem-
bles seborrheic dermatitis, and it presents as dif-
fuse plaque with pustules. Kerion celsi is a 
combination of an inflammatory reaction and 
fungal infection, and it usually presents as a 
boggy lump with pus. Kerion is caused by  
M. canis, T. tonsurans, Trichophyton mentagro-
phytes, and Trichophyton verrucosum. Favus is 
another type of tinea capitis caused by 
Trichophyton schoenleinii, and it may appear in 
children and adults. Both males and females are 
affected equally.

18  Fungal Infections and Mycological Laboratory Analyses
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The carrier stage of tinea capitis is character-
ized by minimal or no clinical findings and a 
positive fungal culture. The carrier stage is 
observed more frequently in adults who have had 
close contact with infected children. Shorter 
scalp hair is more contagious, making the carrier 
stage and infection more frequent in males than 
in females. Asymptomatic carriers are common 
and serve as a reservoir for the disease, making 
tinea capitis difficult to eradicate. A fungal cul-
ture from asymptomatic carriers will most often 
yield anthropophilic rather than zoophilic 
pathogens.

Systemic antifungal treatment is mandatory 
in tinea capitis, as topical agents fail to pene-
trate the hair follicle. Topical therapy is only 
used as an adjuvant therapy to systemic antifun-
gals. The first step in the diagnosis of tinea capi-
tis is the performance of a fungal culture. 
Treatment should be tailored to the pathogen 
found in the culture. Griseofulvin has been the 
gold standard treatment for tinea capitis since 
1959, and a pediatric dose of 20–25 mg/kg/day 
was found safe and effective. The recommended 
treatment duration is 8–12 weeks, and treatment 
should be continued for 2 weeks after a clinical 
cure has been observed [27]. The disadvantage 
of griseofulvin is its long treatment duration. 
Systemic itraconazole, fluconazole, and terbin-
afine appear safe and effective. In a comparison 
of griseofulvin and itraconazole, neither was 
found superior, and the same efficacy was found 
against M. canis [29]. In an efficacy meta-anal-
ysis of griseofulvin versus terbinafine and azole 
antifungals, data from 21 studies and 1813 
patients demonstrated a similar efficacy. 
Terbinafine and azoles may be preferred because 
of their shorter treatment durations and better 
treatment adherence [30]. Another meta-analy-
sis that included 25 studies and 4449 patients 
concluded that terbinafine is more effective for 
T. tonsurans and griseofulvin for M. canis infec-
tions [31]. Some authors recommend the addi-
tion of oral glucocorticoids to the antifungal 
treatment of kerion to reduce the risk of scar-
ring. Other authors doubt this approach and 
recommend antifungal therapy without cortico-
steroids [32].

A fungal culture should be taken from the 
scalp of people living in close contact with the 
infected individuals. If the culture is positive, 
treatment should be given to reduce re-infection, 
and infected animals should be treated as well.

18.5	 �Tinea Manuum

Tinea manuum is a fungal infection of the hands 
or palms. The prevalence of tinea manuum is 
rare, and it occurs slightly more often in males 
than in females. This difference between genders 
can be explained by occupational differences. 
Tinea manuum is observed in occupations associ-
ated with extensive use of the palms, and these 
occupations are usually held by males. Other risk 
factors for tinea manuum include the picking of 
infected nails, repetitive occupational trauma, 
hyperhidrosis, and the use of alkaline soaps [33]. 
When both feet and one hand are infected with 
dermatophytes, it is referred to as one hand to 
feet syndrome. The most frequently identified 
pathogen involved is T. rubrum [33].

Tinea manuum tends to be unilateral and it 
usually involves the right hand. In many cases, 
there is evidence of concomitant tinea pedis and 
tinea unguium. Clinical forms include a dyshi-
drotic form and a hyperkeratotic form that pres-
ents with dryness and peeling of the palmar skin. 
Systemic treatment for 1–2 months is indicated 
to treat tinea manuum, although mild cases can 
be treated with topical agents.

18.6	 �Tinea Corporis

Tinea corporis is defined as dermatophytosis of 
all skin areas except the soles, palms, scalp, 
beard, and groin. After tinea pedis and onycho-
mycosis, tinea corporis is the third most preva-
lent form of cutaneous mycosis. Factors that 
predispose individuals to tinea corporis include 
warm and humid climates, tight occlusive cloth-
ing, diabetes mellitus, atopic dermatitis, and 
immunosuppressive states. Tinea corporis is 
more common in athletes and people that partici-
pate in combat sports. Among judo fighters and 
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wrestlers, the term tinea corporis gladiatorum 
was coined, and the prevalence of tinea corporis 
in such a population was reported to be 11–14% 
[34]. The deep follicular invasion of the hyphae 
presents as red plaque with follicular papules, 
and this clinical entity is called Majocchi granu-
loma [35].

The classic presentation of tinea corporis is 
annular plaque with a circular, scaly, raised red 
border, and a typical lesion has a central clearing 
and scales. Topical treatment with terbinafine, 
azoles, ciclopirox olamine, and amorolfine is 
usually recommended. In large lesions and in 
cases of topical treatment failure, systemic treat-
ment should be administered.

18.7	 �Cutaneous Candidiasis

Candida is a genus of yeast-like fungi, and it is 
the leading cause of fungal infections worldwide. 
Candida can present in the form of true hyphae 
and pseudohyphae. Candida spp. is a leading 
cause of fungal infections in immunocompro-
mised individuals. The most common mycosis of 
the oral cavity is oral candidiasis, as candida spp. 
is a common commensal organism in the oral 
cavity. Renal failure, pregnancy, immunosup-
pression, malignancy, xerostomia, and diabetes 
mellitus are also factors that predispose people to 
oral candidiasis. The most common form of acute 
oral candidiasis is pseudomembranous candidia-
sis. The clinical presentation is soft white plaque 
on the buccal mucosa and tongue. The plaque can 
be wiped away with gauze, exposing a red 
mucosa. The most common form of oral chronic 
candidiasis is hyperplastic candidiasis, and it 
presents as firm white plaque on the lips, tongue, 
and cheeks. Denture-related stomatitis is another 
type of chronic oral candidiasis, characterized by 
diffuse redness and swelling of the denture-
bearing area. Some studies have found that 
women are more affected with denture stomatitis 
than men. A candida infection is very common in 
flexural areas and is often associated with inter-
trigo, which appears in moist and warm areas of 
the skin. Clinical findings of intertrigo candidia-
sis include red plaque with pustules, maceration, 

and fissures. The borders of lesions sometimes 
have a characteristic white rim and satellite 
lesions located outside the borders of the main 
lesion. Erosio interdigitalis blastomycetica is 
candidiasis of the fingers or toe webs that have 
been subjected to friction, a wet environment, 
and occlusion. Characteristic web spaces that are 
involved include the third web space on the hands 
and the fourth web space on the feet. Other forms 
of cutaneous candidiasis include folliculitis, par-
onychia, and onychomycosis. Candida folliculi-
tis is an infection of hair follicles of the beard and 
moustache area in men. Frequent contact of 
hands with water is associated with paronychia 
and candida onychomycosis, which is more com-
mon in females.

The second most common cause of vaginitis is 
candida vulvovaginitis, a common condition that 
will affect 75% of women at least once in their 
lifetime, while 10% of women will experience 
recurrent events. Candida vulvovaginitis is asso-
ciated with increased estrogen levels, such as oral 
contraceptive use and pregnancy. The clinical 
presentation includes itch, vaginal discharge, 
dyspareunia, and dysuria. Physical findings 
include erythematous plaque on the labia, vaginal 
redness, and vaginal discharge, but the cervix has 
a normal appearance.

Candida balanitis is characterized by an itch, 
white patches, vesicles, and exudate on the penis 
or adjacent thighs, scrotum, and gluteal area. 
Balanitis is thought to be acquired through sexual 
contact with a partner that has candida vulvovag-
initis. Uncircumcised males have a higher fre-
quency of balanitis [36].

18.8	 �Pityriasis Versicolor

Pityriasis versicolor (PV) is a chronic superficial 
mycosis that affects young people in their twen-
ties and thirties, though cases of PV are reported 
in children [37, 38] and infants [39, 40]. PV is 
more common in hot and humid climates and 
during the summer. The Malassezia genus is the 
main pathogen involved in PV.  The most com-
mon Malassezia spp. cultured from PV lesions 
include globosa, sympodialis, and furfur [41]. 
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Clinical findings in PV include round scaly 
patches distributed on the upper trunk and arms. 
Lesions may vary in color from white to tan 
brown. Usually the patches are asymptomatic, 
but sometimes an itch can be an associated com-
plaint [41]. Factors that predispose individuals to 
PV include hyperhidrosis and the use of moistur-
izers and drugs (mainly systemic steroids and 
anticoagulants). Systemic corticosteroids elevate 
the chances of contracting PV by changing the 
lipid composition of the sebaceous glands and 
because of the immunosuppressive effect on the 
skin [42, 43]. A genetic predisposition can also 
play a role in PV, as it is more common among 
first, second, and even third degree family mem-
bers [44]. Topical agents are the first choice of 
treatment for PV, where 2.5% selenium sulfide 
shampoo acts by physically peeling the stratum 
corneum, and it is an effective PV treatment. 
Topical antifungal agents are another option for 
treating PV, including azoles, ciclopirox olamine, 
allylamines, benzylamines, and tacrolimus [41]. 
Rilopirox, a new antifungal agent, and adapalene 
gel, originally used for acne, have a demonstrated 
efficacy in PV treatment. Probable mechanisms 
of action include the inhibition of sebaceous 
gland secretion, peeling of the stratum corneum, 
and anti-inflammatory properties [45, 46]. The 
recommended treatment regimen for shampoos is 
daily application for several weeks. The patient 
should be instructed to leave the shampoo on the 
skin for five minutes and then rinse. Creams are 
applied once or twice a day for 1  month. For 
recurrent cases, prophylactic treatment is advised 
once a week. Different systemic antifungal regi-
mens exist for the treatment of PV, including itra-
conazole at a dose of 200  mg per day for 5 or 
7 days and fluconazole at a dose of 300 mg per 
week for 2 weeks. Fluconazole is considered the 
safest systemic agent for treating PV [47].

18.9	 �Mycological Laboratory 
Analysis

A diagnostic laboratory confirmation should be 
obtained before starting long-term systemic 
antifungal treatment, usually in cases of 

onychomycosis. For appropriate treatment, it is 
advisable to obtain a laboratory confirmation of 
other types of superficial mycoses. A direct 
microscopy of the Kalium Hydroxide (KOH) 
preparation provides an immediate result of the 
fungal hyphae. A fungal culture is the most spe-
cific test for diagnosing a fungal infection, as it 
identifies the specific organism, enabling an 
appropriate treatment plan. Sometimes the cul-
ture can provide false negative results, but these 
can be minimized by repeating the sample collec-
tion. If the diagnosis is uncertain, a histopatho-
logical examination with Periodic Acid Schiff 
(PAS) can help in a diagnosis. A histological 
examination will demonstrate the depth of the 
penetration of the fungal infection, and it can dis-
tinguish invasive pathogens that require eradica-
tion. Recent studies have utilized the newest 
molecular method to detect fungal DNA or RNA, 
where a polymerase chain reaction (PCR) tech-
nique is used. Specific molecular probes include 
common organisms, such as T. rubrum, whereas 
panfungal probes include a panel of multiple pos-
sible pathogens.
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Atopic Dermatitis

Vered Atar-Snir

Atopic Dermatitis (AD) is a chronic pruritic 
inflammatory disease that occurs most frequently 
in children, buy also affects substantial number 
of adults.

It is often associated with elevated level of 
immunoglobulin E, as other IgE dependent dis-
eases as bronchial asthma, allergic rhinitis and 
food allergy [1, 2].

The terms “Eczema” and “dermatitis” used 
interchangeably. It often refers to atopic eczema. 
The term “eczematous” describes some blister 
formation and serous oozing. The disease signifi-
cantly reduces the quality of life of patients and 
their families which leads to serious socioeco-
nomic consequences [3, 4].

19.1	 �Epidemiology

AD affects 5–20% of children worldwide and 
0.9–5% adults [5]. It is leveled off or even 
decreased in western countries, while in the 
developing countries it is still in rise [5].

Immigrants from developing countries living 
in developed countries have a higher incidence of 
AD than the regular population.

AD affects persons of all races.

AD most often begins in early childhood. It is 
believed that 60% of all cases begin in the first 
year of life and 90% before age of 5 years.

The disease tends to regress before 5 years of 
age in 40–80% of patients and in 60–90% it sub-
sides before 15 years of age [1, 6].

The remaining (10–40%) continue to have 
eczema into adolescent or experience relapse of 
symptoms after some symptom free years.

Many with adult onset AD or relapsing AD 
develop hand eczema as the main manifestation.

19.2	 �Gender Variations

Female to male ratio for atopic dermatitis is 
1.14:1.

In a multicenter study on 10,464 Italian 
patients age 20–44 years, the authors found that 
eczema and hay fever are highly prevalent (3.4–
8.1%) in Italian young adults, especially in 
women [7].

Another study done in Israel [8] in adolescents 
(ages 17–18 years) found that atopic dermatitis 
rose three-fold for both genders during the study 
period (1998–2008). The increase was higher in 
females (0.5–1.2%) than males (0.3–0.9%).

Mild and moderate disease was higher in 
females than males.

Ziyab et al. [9] conducted a study in both gen-
ders 1–18  years of age and showed that up to 
10 years of age, gender did not influence preva-
lence. From 10–18 years, eczema became more 
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prevalent among girls (16.3% for girls vs 8.3% 
for boys), which might suggest a role for gender 
specific pubertal factors.

A Danish study [10] among ages 1–17 years 
showed that the frequency of positive patch test 
reactions and allergic contact dermatitis was sig-
nificantly higher among girls.

In Taiwan [11], they found that the prevalence 
of atopic dermatitis in females was lower than in 
males before age of 8 years, but became higher 
after that.

In the Singapore study [12] there were slightly 
more boys with atopic dermatitis among 
6–12  years age group, but more girls were 
affected among the age 16  years and older 
(1.57:1).

Same tendency was shown in England [13] 
where girls 13–14 years of age had higher preva-
lence rates of asthma, rhinitis and eczema symp-
toms than boys.

19.3	 �Risk Factors

Approximately 70% of patients have a positive 
family history of atopic diseases (eczema, 
asthma, allergic rhinitis). Child with one atopic 
parent has two to threefold increased risk to 
develop AD. The risk increases to three to five-
folds if both parents are atopic [14].

A genetic basis for AD is suggested by twin 
studies that found rates of 80% AD in monozygotic 
twins compared to 20% in dizygotic twins [15].

Another study [16] showed strong association 
between atopic and mutations in the filaggrin 
gene, positioned on chromosome 1. This gene is 
the strongest known genetic risk factor for AD.

Ten percent of people in western countries 
carry mutations in this gene, whereas around 
50% of AD patients carry this mutation.

This gene mutation gives rise to functional 
impairment in the filaggrin protein and thereby 
disrupt the skin barrier. The clinical manifesta-
tion in these patients is dry skin with fissures and 
higher risk of eczema.

Environmental risk factors were also consid-
ered as causative factor for AD: for example; 
children who grew up in a farming environment 

with exposure to variety of microflora from 
unpasteurized cow milk, live stocks etc’ were 
protected to some extent against developing 
allergic diseases [17, 18].

19.4	 �Pathophysiology

Two main hypothesis were suggested to explain 
the inflammatory lesions in AD:

19.4.1	 �The Skin Barrier Hypothesis

It is based on the observation that patients with 
filaggrin gene mutation have increased risk of 
developing AD [16].

The filaggrin gene encodes structural proteins 
in the stratum corneum and stratum granulosum 
that help bind the keratinocytes together which 
maintain the intact skin barrier and the hydrated 
stratum corneum. Filaggrin gene impairment leads 
to dry and fissured skin which increases penetra-
tion of allergens into the skin resulting in allergic 
sensitization, asthma and hay fever [19, 20].

19.4.2	 �The Immunological 
Hypothesis

Suggests that AD results from imbalance of T 
cells particularly T helper cells type 1, 2, 17, 22 
[21]. In the allergic state (acute eczema), The 
TH2 differentiation of CD4+ T cells predomi-
nates, which increases production of interleukins 
(IL 4,5,13) that leads to increase level of IgE and 
the TH1 differentiation is correspondingly inhib-
ited [22].

19.5	 �Clinical Manifestation

Dry skin and severe pruritus as the cardinal signs 
of AD.  However, the manifestations can vary 
depending upon age and disease activity.

Age 0–2 years: AD presents with pruritic, red 
scaly and crusted lesions of the extensor surfaces, 
cheeks or scalp. Usually there is sparing of the 
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diaper areas [23, 24]. The lesions are character-
ized by erythema, papules, vesicles, excoriations, 
oozing and formation of crusts.

Age 2–16  years: the lesions are often con-
fined to the flexures of the elbows and knees as 
well as wrists and ankles. The eczema becomes 
drier and lichenified with excoriations, papules 
and nodules.

Adults: the lesions frequently localize to the 
face and neck. Thirty percent develop atopic 
hand eczema.

There are several exposures that may aggra-
vate the eczema: hot water, infection with staphy-
lococcus, woolen clothing and certain foods that 
the patient is allergic to.

19.6	 �Diagnosis

The diagnosis of AD is clinical. Based upon 
history, morphology and distribution of skin 
lesions [14].

The UK working group on AD published cri-
teria for diagnosing AD that include one manda-
tory and five major criteria [25, 26]:

•	 Evidence of pruritic skin including the report 
by a parent of a child rubbing or scratching. In 
addition to itchy skin, 3 or more of the follow-
ing are needed to make the diagnosis:

	1.	 History of skin creases being involved: ante-
cubital fossae, popliteal fossae, neck areas 
around the eyes and fronts of ankles.

	2.	 History of asthma or hay fever or history of 
atopic disease in a first degree relative for 
children under 4 years of age.

	3.	 The presence of generally dry skin within the 
past year.

	4.	 Symptoms beginning in a child before the age 
of 2 years.

	5.	 Visible dermatitis involving flexural surfaces, 
for children under 4 years of age, This criteria 
is met by dermatitis affecting the cheeks or 
forehead and outer aspects of the extremities.

Skin biopsy and laboratory testing including IgE 
levels are not routinely used and not recommended.

19.7	 �Differential Diagnosis

	1.	 Allergic dermatitis: the localization of derma-
titis, history of exposure to irritations and 
patch test can help to differentiate.

	2.	 Seborrheic dermatitis: the most common in 
infants. The two conditions may coexist. 
Involvement of the scalp, little or no pruritus, 
Support diagnosis of seborrheic dermatitis.

	3.	 Psoriasis: often involve the diaper area with 
well demarcated erythematous patches.

	4.	 Scabies: involvement of skin folds (in 
infants—diaper area), presence of vesicopos-
tules on the palms and soles, all these suggest 
scabies. Demonstration of mites or eggs con-
firm the diagnosis.

19.8	 �Treatment

AD is not curable. Patients experience a chronic 
course of the disease [27]. The goals of treatment 
are to reduce symptoms (pruritus and dermatitis), 
prevent exacerbations and minimize therapeutic 
risk.

Standard treatment modalities are the use of 
topical anti-inflammatory preparations and mosi-
turization of the skin, but patients with severe 
disease may require phototherapy or systemic 
treatment [28, 29].

The first aim is prevention: this is best achieved 
by reducing the dryness of the skin by daily use 
of skin moisturizing creams or emollients and 
avoidance of irritants as allergens, non-cotton 
clothing, hot baths.

The emollient should be applied several 
times a day. This has been shown to reduce the 
need for steroid creams [30, 31]. The emollients 
act as an occlusive layer on the top of the skin 
minimizing the evaporation. Also itching is 
reduced.

There are several emollients, the choice 
depends on the individual patient. Thick layer 
of cream is used for the driest skin while creams 
and lotions with higher water content are used for 
mild eczema. Emollient with perfume should be 
avoided since they may provoke secondary aller-
gic sensitization.
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19.8.1	 �Topical Steroids

Used for the treatment of moderate to severe 
atopic dermatitis in children and adults. Mild to 
moderate steroid creams are reserved for children 
while adults can be treated with stronger prepara-
tions. The amount applied on the skin should fit a 
fingertip.

Many studies showed large therapeutic effi-
cacy of topical corticosteroids compared with 
placebo. No clear benefit has been demon-
strated with more than once daily application 
[32, 33].

Long term use of topical steroids on large 
body area may lead to adrenal suppression. Other 
adverse effects include skin thinning, telangiec-
tasia, folliculitis and contact dermatitis.

19.8.2	 �Topical Calcineurin Inhibitors

Pimecrolimus cream and tacrolimus ointment 
(topical calcineurin inhibitors) used both for 
treatment of acute flares and for maintenance 
therapy of atopic dermatitis [34]. They are non-
steroidal immunomodulating agents that unlike 
topical steroids, do not cause skin atrophy or 
other steroid adverse effects. They can be used as 
an alternative to topical steroids for the treatment 
of mild to moderate atopic dermatitis involving 
the face (including eyelids) and skin folds [35].

19.8.3	 �Phototherapy

In children—phototherapy is not suitable for 
infants and young children. In older children and 
adolescents with AD not controlled with topical 
therapies, narrow band UVB phototherapy may 
be an option.

In adults with moderate to severe AD that is 
not controlled with topical therapy, narrow band 
UVB phototherapy is recommended usually 3 
times a week. Emollients may be necessary since 
phototherapy may increase skin dryness.

Prolonged treatment may lead to an increased 
risk of melanoma and non-melanoma skin cancer 
[36, 37].

19.8.4	 �Systemic Immunosuppressant 
Treatments

In adults: oral cyclosporine is a short term treat-
ment option in cases of moderate to severe AD 
that is not adequately controlled with topical 
therapy, when phototherapy is not available or 
contraindicated [38].

In children: oral cyclosporine is not indicated 
in infants and in young children with AD.  In 
older children and adolescents, it should be 
reserved to the most severe cases that failed to 
respond to topical treatment.

19.8.5	 �Other Medications

Dupilumab is an interleukin (IL)–4 receptor 
alpha antagonist that was recently approved for 
treatment of adult patients with moderate to 
severe AD not controlled with topical therapy 
[39]. It inhibits IL-3,4, cytokines TH2 that are 
believed to play a key role in atopic diseases as 
asthma and AD.

19.8.6	 �Immunotherapy

Allergens specific immunotherapy (SIT) with 
dust mite extract in sensitized patients with AD 
has been studied using subcutaneous or sublin-
gual administration with conflicting results [40].

19.8.7	 �New Agents

Tofacitinib—is an oral molecule of JAK inhibitor 
that blocks multiple interleukins (IL–3,4,5). The 
efficacy of topical Tofacitinib for the treatment of 
AD has been evaluated in the phase IIB randomized 
trial with promising results [41]. More studies are 
needed to evaluate long term efficacy and safety.

Nemolizumab—is a humanized monoclonal 
antibody against receptor A of IL–31. A random-
ized trial evaluated its efficacy in the treatment of 
AD in adults with moderate to severe AD not 
controlled by topical steroids or calcineurin 
inhibitors with promising results [42].
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Again, longer studies are needed to evaluate 
long term efficacy and safety.
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Occupational Dermatitis in Nail 
Salon Workers

Liran Horev

20.1	 �Introduction

The number and popularity of beauty salons and 
nail salons has grown dramatically, as they pro-
vide generalized services related to skin health, 
facial aesthetic, foot and hand care, hair removal, 
etc. as well as an enjoyable experience. 
Professional manicure work has only been rec-
ognized as a profession since the 1980s, but has 
recently become one of the fastest growing 
industries in the United States. Within the last 
20 years there has been a 345% increase in the 
number of registered manicurists, with over 
400,000 licensed professionals in the country in 
2011 [1].

Nail salons are an important work arena for 
women, with 97% of nail technicians being 
women [1]. In California, Manicurists are pre-
dominately Asian women, with Vietnamese com-
prising 62.1% and Non-Hispanic White women 
comprising 23.2% of the group, while 31.2% of 
the general female population [2].

There are limited published studies investi-
gating work-related ill-health in nail salon tech-
nicians [3–5]. Available literature cites 
individuals suffering from occupational asthma, 

allergic contact dermatitis and musculoskeletal 
disorders as a result of maintaining awkward 
postures of the upper body and limbs while per-
forming highly repetitive tasks. Dermatological 
disorders are among the most common work-
related diseases and injuries, with contact der-
matitis accounting for 90% of occupational skin 
disease. Occupational skin disease has a guarded 
prognosis. Despite proper treatment, only 27% 
of patients have clearance of the dermatitis, 
even with a change in jobs [6]. The negative 
impact results in lost worker productivity, medi-
cal care and disability payments. Skin hazards 
to nail salon workers, is the subject of this 
chapter.

20.2	 �Services Available at a Nail 
Salon

As techniques for nail building and color have 
been improved and became very popular, new 
parlors dedicated for nail industry only, have 
been opened. Nail salons usually offer the fol-
lowing services: Manicure and pedicure treat-
ments, acrylic, UV gel and silk/fiberglass 
coatings and extensions, acrylic and UV gel 
sculpted extensions, nail art, etc.

Fingernail coatings encompass two types [7]:

	1.	 Coatings that harden upon evaporation
	2.	 Coatings that polymerize
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The types of evaporating nail coat are the nail 
enamel (nail polish, nail varnish), base coat and 
top coat. Nail enamel consists of a film-former, 
such as nitrocellulose, and film modifiers, the 
most common of which is toluene sulfonamide/
formaldehyde resin (TSFR). In addition, it con-
tains plasticizers (e.g. dibutyl phthalate and cam-
phor), solvents, diluents, viscosity modifiers and 
color additives. Base coat and top coat have simi-
lar basic formulations to the nail polish, with 
base coats containing more resin for better adher-
ence and top coats more nitrocellulose and plasti-
cizers and often ultraviolet (UV) absorbing 
material. The allergen in nail enamel is usually 
the thermoplastic resin (TSFR) [8], while the 
non-resin components of nail enamel rarely sen-
sitize. Also in use in regular manicure are nail 
hardeners [9], which are nail polishes used to 
strengthen the nails that may be either based on 
formaldehyde, or resins, and nail polish remov-
ers. Nail polish removers are liquid solvents, 
such as acetone, alcohol, ethyl acetate, or butyl 
acetate. There are used to strip the nail polish 
from the nail plate.

Coatings that polymerize include sculptured 
nails, preformed artificial nails, nail mending and 
wrapping and light-curing gels:

20.2.1	 �Sculptured Nails

Sculptured nail kits typically contain the follow-
ing items: Metallized paper nail forms that are 
placed on the nail surface to shape the nail; A 
glue based on an acrylic monomer such as ethyl 
methacrylate or isobutyl methacrylate, which 
also might contain hydroquinone; A powdered 
polymethyl methacrylate or polyethyl methacry-
late polymer, containing, as an initiator, benzoyl 
peroxide, and, as a stabilizer, resorcinol, eugenol, 
thymol, or hydroquinone/methyl ethyl hydroqui-
none. The polymer may also contain monomers 
such as methyl methacrylate and ethyl methacry-
late; A catalyst, typically N,N-dimethyl p-
toluidine (DMPT), to trigger the production of 
free radicals of benzoyl peroxide in the polymer 
powder; Plasticizers, such as tricresyl or phthal-
ate phosphate; Solvents and dyes.

In the typical application procedure the nail is 
soaped, brushed and cleaned with antiseptic and 
antifungal agents, and dried with a nail dehydra-
tor based on diethyl ether. A metallized paper 
form is then applied to the nail, which is primed 
with a methacrylic acid solvent acting as a 
double-sided bond that adheres to both the natu-
ral nail and the acrylate. The DMPT catalyst is 
mixed with the acrylic polymer in powder form 
and this product is molded to the nail [10].

20.2.2	 �Preformed Artificial Nails

Preformed artificial nails or “Tips” are made of 
lightweight plastic plates, “nail”-shaped, that are 
glued on the natural nail. The whole nail is then 
covered by Methacrylate. The tips are attached 
by a cyanoacrylate instant glue, that may cause 
local and distant allergic reactions, and very often 
contains also hydroquinone. This technique is 
less in use nowadays.

20.2.3	 �Nail Mending and Wrapping

Nail wraps are used to repair nail plates that are 
split or cracked along their entire length. The 
wrap, which is made of paper, silk, linen, plastic, 
or fiberglass, is cut and shaped to fit the natural 
nail, and is then glued to the nail surface. Several 
layers of a polish are then applied. The glue used 
for the wrap is again, cyanoacrylate-based.

20.2.4	 �Light Curing Gels

Gel system products are either acrylic-based 
(14% of the market) or cyanoacrylate-based (1% 
or less of the market). The long lasting cover of 
the gels that may last for up to 2 weeks and the 
lack of odor gained much popularity. The appli-
cation process of gel-based manicures includes 
serial applications to the nail plate with a base 
primer, followed by a color coat and a top coat, 
like a nail polish. It is then cured with either UV 
or visible light, or with a brush-on, dropper-
applied or spray catalyst. Removal of gel 

L. Horev



251

manicures requires soaking the nail plate with 
100% acetone for 10–15 min. The gel polish sys-
tem is a relatively new form of acrylic-containing 
manicure, and may be responsible to the growing 
frequency of ACD in nail technicians in recent 
years.

20.3	 �Occupational 
Dermatological Disorders 
in Nail Technicians

Products handled regularly by nail salon employ-
ees include solvents, glues, polishes, hardeners, 
disinfectants and artificial nails. A partial list of 
the chemicals ingredients includes formalde-
hyde, toluene, dibutyl phthalate, methyl ethyl 
ketone, ethyl acetate, acetone, acetonitrile etc. 
[11]. As mentioned earlier, the increased use of 
gel and artificial nails constitute a main source of 
exposure to (meth)acrylates.

Allergic contact dermatitis (ACD) to artificial 
nail acrylic components was first reported in 
1956 [12]. The case report described a manicurist 
whose thumb and middle fingers of the left hand 
were constantly exposed to a mixture of acrylic 
materials, while she held customers’ fingers. 
Soon after first exposure, the patient developed 
dermatitis of the involved skin. Skin patch tests 
were positive to the mixture and to the self- cur-
ing monomer, but not to the polymer powder. The 
dermatitis was cleared when she refrained from 
exposure. At that time, allergic contact dermatitis 
to (meth)acrylates was already well known 
among dental personal, dentists, dental nurses 
and technicians and among employees in the 
print industry. Use of similar materials by nail 
technicians has made them similarly affected by 
skin symptoms.

Still, (meth)acrylates allergy among beauti-
cians and nail technicians was infrequently 
reported, until recent years.

Kwok et al., in a study published at 2014 [13], 
used the Health and Occupation Research 
(THOR) database of 1996–2011 to identify occu-
pational disease in beauticians. In total, 257 cases 
of contact dermatitis in beauticians were identi-
fied, which were associated with 502 suspected 

agents. Of these, 84 cases (32.7%) were attrib-
uted to acrylates. Trend analysis showed a small 
average annual percentage increase in work-
related contact dermatitis in beauticians for all 
agents, including acrylates. Other common 
sources of allergic contact dermatitis in this pop-
ulation were fragrance substances and rubber 
chemicals.

Nail technicians are not only prone to allergic 
contact dermatitis. Technicians’ hands are also 
exposed to contact irritation due to wet work 
from hand-washing between clients and due to 
dust of nail filing. Some of the chemicals in use, 
such as nail enamel removers (acetone, butyl ace-
tate, ethyl acetate, methyl ethyl acetone) and nail 
cuticle removers (Sodium hydroxide and potas-
sium hydroxide) have a significant irritant poten-
tial. Methacrylic acid, the initiator of the 
polymerization process of artificial nails, has a 
strong irritant potential and may produce third-
degree burns [14]. Contact irritation and atopic 
tendency probably add their share to the 
problem.

20.4	 �Incidence of (Metha)Crylate 
Allergy

It is believed that the increasing use of gel nails 
and sculptured nails has led to a rise in incidence 
of (metha)crylate allergy among beauticians and 
nail technicians. Lack of regulation, insufficient 
training and lack of awareness of risk, probably 
contribute to the growing number of cases. While 
the general incidence of (meth)acrylates allergy 
is unknown, but is estimated to be ∼1% of all 
patients patch tested, it is much higher in nail 
technicians [15]. As opposed to clients, nail tech-
nicians are at particularly increased risk of devel-
oping (meth)acrylate contact sensitization, as 
they are exposed to the monomers, before they 
are polymerized, on a daily basis. Some of the 
technicians wear sculptured nails and/or gel nails 
themselves, thus increasing their risk.

In a study by Ramos et  al. [16], among 122 
who went through extended (meth)acrylate 
series, 37 allergic individuals were found. 
Twenty-five cases (67.6%) were occupational 
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and 28 were related to artificial nails. Beauty 
technicians working with artificial nails were the 
most affected group, and constituted 80% of the 
occupational cases. Dermatitis developed during 
the first year of their activity as a nail beautician 
in 60%, in some cases while they were still 
apprentices.

20.5	 �Symptoms of (Meth)
Acrylates Allergy in Nail 
Technicians

The hands are the most common site at which 
allergic contact dermatitis develops. Symptoms 
of sensitization consist of subacute or chronic 
eczema located on the pads of the fingers that 
come into direct contact with the acrylic resin, 
typically the finger pads of the first, second, and 
third finger of both hands are affected. The non-
dominant hand may be involved from holding the 
client’s nail and the dominant hand from holding 
the brush. Lesions also frequently occur on the 
sides of the hands where they come in contact 
with work surfaces that are likely to carry mono-
mer residues. Periungual dermatitis, onycholysis 
and nail shedding that may be permanent may 
also appear, as are eczematous lesions away from 
the site of contact, for example of the face and 
neck, probably as a result of transportation of 
residues. Finger numbness and decreased dexter-
ity, and respiratory symptoms, rhinoconjunctivi-
tis and angioedema were also described, the last 
three, probably due to airborne spread of the 
chemicals [17].

Other reactions have also been described.  
Thickening of the keratin layer of the nail bed, 
with or without onycholysis, due to an irritant 
reaction to the monomer, as well as a mechanical 
or traumatic dermatitis, may also develop [18]. 
TSFR, the main allergen in nail polish, produces 
dermatitis that typically involves the eyelids, lips 
and neck, and not the hands [19]. Nail hardeners 
may be either based on formaldehyde, or resins. 
The prevalence of nail hardener reactions caused 
by formaldehyde is considered low, but may 
result in a nail damage that simulates psoriasis 
[20].

20.6	 �Diagnosis

(Meth)acrylates are tricky molecules to test, 
because the concentration that will reveal allergic 
sensitization is close to the irritancy threshold 
[18]. There is significant cross-reaction among 
(meth)acrylates, as demonstrated in both animal 
studies and case reports. The pattern of acrylate 
cross-reactivity among the most frequently posi-
tive acrylates suggests that a functional group, 
probably a carboxyethyl side group, may be a 
requisite for allergic contact dermatitis to acry-
lates. Chemical analyses have shown that many 
acrylate-based industrial products contain numer-
ous acrylates as impurities, so some cross reac-
tions could in fact be concomitant reactions [21].

Several authors tried to conclude which tests 
should be held in the detection of allergic contact 
dermatitis to acrylates among beauticians. 
Kanerva [22] reported that 6 out of 23 patients 
who were acrylate-sensitive were sensitive to 
ethyl methacrylate, which was consequently 
defined as a significant allergen.

In a series of 11 patients, Koppula [23] used 
0.1% ethyl acrylate in petrolatum to detect 91% 
of the acrylate-allergic, artificial nail users and 
proposed the following five chemicals to be 
used as screens: ethyl acrylate, 2-hydroxyethyl 
acrylate, ethylene glycol dimethacrylate, ethyl 
cyanoacrylate and triethylene glycol diacrylate. 
In a study performed by Spencer [15], four indi-
vidual (meth)acrylates (2-hydroxyethyl acrylate, 
2-hydroxypropyl methacrylate, bisphenol A 
glycerolate dimethacrylate, and ethylacrylate), 
used as a screening tool, have identified 90.4% of 
the positive tests, and were proposed for potential 
screening. Among beauticians that worked with 
long lasting nail polish only (light curing gels), 
2 hydroxy propyl methacrylate, 2 hydroxy ethyl 
methacrylate and tetra hydrofurfuryl methac-
rylate were sufficient to detect all allergies [24] 
(Fig. 20.1).

In two other studies from Portugal, 2 
Hydroxyethyl methacrylate alone, detected 
85.3% of the cases of allergic contact dermatitis 
to (meth)acrylates among beauticians. It was 
concluded that it may serve as a good yet not per-
fect screening tool for this population [16, 25].
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20.7	 �Protective Measures

Primary prevention is recommended as the best 
approach [10]. The most effective approach 
would be to replace current products with non-
toxic alternatives as protective measures against 
(meth)acrylates allergy are difficult to apply. 
Improved ventilation in the work surrounding by 
engineering control is mandatory. For contact 
sensitivity protection, the commonly used nitril 
gloves, offer some benefit over latex or vinil 
gloves, but they are also permeated by the (meth)
acrylates with prolonged exposure, so should be 
replaced very often. Double-gloving with nitrile 
gloves and changing these gloves frequently is 
recommended [18]. Double gloving with nitrile 
gloves, or polyethylene gloves under nitrile 
gloves, affords adequate protection for tasks that 
do not exceed 30–60 min. Gloves that have better 
resistance to (meth)acrylates, such as 4H® 
(Honeywell Safety Products, Smithfield, Rhode 
Island, USA), impair manual dexterity and are 

not suitable for work. A suggested solution is to 
wear fingers cut from the 4H gloves under more 
flexible gloves. Protection using face masks and 
suitable clothing is also recommended. Surgical 
masks, many times used by technicians, do not 
protect from chemical vapors and dust.

Education among nail technicians regarding 
safer use of nail products is important. They 
should avoid skin contact with uncured (meth)
acrylates by careful work techniques and ensure 
that monomers are cured with well-maintained 
ultraviolet lamps for the full time recommended 
[15]. Patients who have positive reactions to one 
or more (meth)acrylates should be advised to 
avoid all (meth)acrylates, because of significant 
co-sensitization between the various molecules.

20.8	 �Summary

Nail salons are a working area for women, where 
skin and airways exposure to many different 
chemicals may be prevalent. In particularly, 
demand for long-lasting cosmetic nails has led to 
widespread use of gel nails and acrylic nails. As 
a result, a rise in incidence of (Meth)acrylate 
induced contact dermatitis among nail techni-
cians using these products has been observed. 
Education among nail technicians regarding safer 
use of nail products is mandatory, as is produc-
tion of nontoxic alternatives to replace current 
products.
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Universal Concepts of Beauty 
and Their Implications on Clinical 
Approach to Female Cosmetic 
Patient
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21.1	 �Introduction

While beauty in general has been explored by art-
ists, poets and philosophers along the existence 
of humanity, scientific study of facial attractive-
ness has developed mainly in the past 30 years. 
Almost all of the research has been conducted in 
disciplines outside of dermatology. This chapter 
presents scientifically based information on facial 
attractiveness and discusses its relevance and 
implications while working with female cosmetic 
patient.

21.2	 �What is Beauty and Why 
Beauty is Important?

Human view on beauty is contradictory. 
Aphorisms such as “Beauty is only skin deep” 
and “Do not judge a book by its cover”, allegedly 
reflect the belief that beauty is a trivial quality 
and should be ignored. In practice, the pursuit of 
beauty has always been an integral part of every 
human culture. It has been scientifically proven 
that physically attractive people have advantages 
that unattractive peers do not. Attractive people 
receive more attention in most facets of life. In 
fact, research suggests that physical appearance 

may be the single most important element of first 
impressions [1]. People are attracted to beauty 
because their brain refers to attractive people 
good qualities. The more attractive the face is 
judged, there is tendency to refer to its “owner” 
characteristics such as success, content, intelli-
gence, creativity and honesty [2–4]. It seems that 
pretty faces “prime” the minds to make an asso-
ciation between beauty and positive emotions. 
Physical attractiveness of females, as reflected in 
Facebook profile photograph, is more important 
than the owner’s personal information (likes and 
interests) [5]. Perceived attractiveness of an 
unfamiliar face activates dopaminergic regions in 
the brain that are strongly linked to reward 
prediction [6, 7].

21.2.1	 �Beauty Canons

The classic Greek canons of proportions were for-
mulated by the Renaissance artists, such as 
Leonardo da Vinci and others. Being based on the 
anatomical analysis performed by the artists, 
these canons have been also accepted by the med-
ical profession. These neoclassical canons include 
various concepts, such as: the head can be divided 
into equal halves at a horizontal line through the 
eyes; the face can be divided into equal thirds; the 
length of the ear is equal to the length of the nose; 
the distance between the eyes is equal to the width 
of the nose; the distance between the eyes is equal 
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to the width of each eye, etc. When these canons 
were tested experimentally, they were not found 
to represent adequately the ideal facial propor-
tions. They did not differentiate between “aver-
age,” “attractive” and “most attractive” faces in 
Caucasians and Asians [8, 9].

21.2.2	 �Golden Ratio

Used since the time of Egyptians in art and archi-
tecture, the ratio of 1:1.618 is known as the divine 
proportion. This mathematical relationship has 
been consistently reported to be present in beau-
tiful things, both living and men-made [10]. 
Golden mask, derived from the golden ratio was 
created by Marquardt to support the claim that 
our perception of facial beauty is based on how 
closely one’s features reflect phi in their propor-
tions [11].

21.3	 �Evolutionary Esthetics

Long-held view was that standards of beauty are 
arbitrary cultural conventions [12, 13]. However, 
some observations opposed this view. It has been 
shown that people from different cultures gener-
ally agree on the attractiveness of human faces 
[14]. Beauty preferences emerge early in the 
development, before cultural standards of beauty 
are assimilated [15, 16].

Because beauty preferences affect mate 
choice, they may have evolved through biologi-
cal, rather than cultural selection in order to 
enhance reproductive success [17]. This is a cen-
tral pillar of evolutionary psychology. 
Evolutionary psychologists believe that morpho-
logic characteristics, such as attractiveness are 
honest indicators of fitness, health, and reproduc-
tive value. This branch of science rests on 
Darwin’s theories of natural and sexual selection, 
that claim that because of sexual selection, any 
characteristics that are attractive to the opposite 
sex enhance the reproductive success of their 
owner [18].

Facial attractiveness in humans has evolved as 
an important marker for both phenotypic and 

genetic quality. The ability of the human brain to 
subconsciously judge facial attractiveness in only 
150 ms, is based on highly efficient assessment 
of three basic traits: averageness, symmetry, sex-
ual dimorphism and youthfulness. All of these 
cues are used simultaneously [19–21].

21.3.1	 �Averageness

Contradicting the “romantic” view of beauty as 
an extraordinary trait, the appeal of computer-
generated averaged composites of faces has been 
demonstrated more than 20 years ago [22]. The 
artificially composite faces have been judged as 
more attractive than the real component ones.

An average face has mathematically average 
trait values for a population. Faces with high 
averageness are low in distinctiveness. Typical 
faces, which are closer to the population average, 
are consistently rated as more attractive than dis-
tinctive faces [23, 24]. Furthermore, the attrac-
tiveness of individual faces can be increased or 
reduced by moving their configuration toward or 
away from an average configuration for that sex 
[25, 26].

Trying to explain these counterintuitive 
results, the evolutionary psychologists hypothe-
size that average traits reflect developmental sta-
bility, i.e. the ability to withstand stress and 
increase disease resistance [27–29]. Average trait 
may also be functionally optimal (e.g. average 
nose for optimal breathing). Therefore, average-
ness signals mate quality, such as good condition 
and heritable resistance to diseases.

21.3.2	 �Symmetry

Facial asymmetries negatively affect judgement 
of attractiveness. Manipulated perfectly symmet-
ric faces were found to be more attractive than 
the original, slightly asymmetric, and their appeal 
could not be explained by any associated increase 
in averageness [30].

Reviews of numerous studies across multiple 
species have shown that increased asymmetry is 
associated with losses in fitness components [31–
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35] In humans, men with lower asymmetry have 
more sexual partners, have better sperm quality 
and more offsprings, and are more often the 
choice of women for extra-pair copulations [36–
38], Perfectly symmetric faces, are judged as 
more attractive than the asymmetric ones since 
they signal for better health [30, 39, 40].

21.4	 �Sexual Dimorphism

The third trait of evolutionary esthetics is prefer-
ence for sexual dimorphism, i.e., for feminine 
traits in female faces and masculine traits in male 
faces. Male and female faces do not differ at 
birth, but the difference becomes much more 
marked with the onset of puberty. During the 
puberty in males, testosterone stimulates the 
growth of the jaw, brow ridges, center of the face 
and facial hair, creating the characteristic male 
traits (Table 21.1, Fig. 21.1). Men who had devel-
oped broader chins are perceived as more domi-
nant, as they probably have had higher levels of 
the male hormone. Women seem to choose sex-
ual partners based on a male’s ability to protect 
and provide the mate and her offspring [41]. 
Dominancy is associated with higher resource 
providing potential, therefore women are more 
attracted to dominant males.

In females, growth of these traits is inhibited 
by estrogen, which is also responsible for fuller 
lips, higher cheekbones, wider and bigger eyes 
and raised thin eyebrows [42]. (Table  21.2, 
Fig.  21.2). Lip fullness parallels the estrogen-
dependent fat deposits on the hips and breasts 
and reaches its maximum value between 14 and 
15 years of age. Full lips are a hormone marker 
indicating high estrogen exposure during this 
developmental phase [43].

Overall, femininity is highly attractive, 
whether “normal” or “manipulated” images were 
used for the analysis. Most studies combine data 
from male and female raters, so the rater sex 
could not affect the results. The preference gener-
alizes across faces from different races. Therefore, 
it has been suggested that female attractiveness is 
virtually synonymous with femininity. Femininity 
is attractive in female faces and preferred to aver-
ageness [44–47]. In both sexes, dimorphic traits 
signal sexual maturity, reproductive potential and 
mate quality [48, 49].

Table 21.1  Male traits

Pronounced brow ridges

Prominent nose

Full low set eyebrows

Sunken narrow eyes

Wider face, nose and mouth

Wider and more prominent lower jaw

Thinner lips

Fig. 21.1  Attractive male face presenting characteristic 
dimorphic features: such as prominent brow ridges, square 
jaw line and chin, low set eyebrows and thin lips. Photo 
credit: Shutterstock

Table 21.2  Female traits

Smooth round forehead

Small nose

Wider set bigger eyes

Higher and arched eyebrows

Higher cheekbones

Shorter and narrower lower jaw

Full lips

21  Universal Concepts of Beauty and Their Implications on Clinical Approach to Female Cosmetic Patient



258

It is felt and experimentally supported, that 
extremes of secondary sexual characteristics are 
more attractive. These differences occur because 
of sex hormones, which are “handicapping” and 
suppress the immune system. Thus, to manifest 
highly sexually dimorphic traits, signals to have 
high quality, and robust immune system.

21.4.1	 �Youthfulness

Many studies have confirmed that youthful faces 
are more attractive than older ones [50]. Child-
like facial features increase female’s attractive-
ness [51, 52]. Neoteny or babyness refer to 
features characteristic of newborns: among them 
are large eyes, small nose, round cheeks, smooth 
skin, glossy hair and lighter coloration. 
Interestingly, that these neonate features are 
shared by a wide range of mammalian species 

[53]. Adults with neonate features elicit attrac-
tion and care providing “reflexes”, evolved origi-
nally with young children. This was supported in 
studies showing that individuals from both gen-
ders with bigger eyes and smaller noses are found 
to be more attractive [54, 55]. Female faces that 
were digitally manipulated to have larger eyes 
were found to be appearing women as mating 
partners since they have a long period of fertility 
ahead of them.

21.4.2	 �The Magnificent Seven

A list of seven features influencing our percep-
tion of facial beauty has been recently suggested 
by Swift and Remington [56]. It includes facial 
shape, forehead height, eyebrow shape, eye size 
and inter-eye distance, nose shape, lips length 
and height, and skin clarity, texture and color. 
Four out of the list are features amenable to injec-
tion therapy with fillers and neuromodulators 
(Botulinum toxin), while skin clarity and texture 
can be improved by topical agents or energy 
based devices. Interestingly, the authors argue the 
importance of perfect symmetry as a beautifying 
trait. According to their opinion facial symmetry 
is not an absolute value. Both sides of the face 
should be similar, but not identical, while the two 
halves of the lips must carry perfect symmetry.

21.5	 �Beauty and Ethnicity

Every ethnic group presents its esthetically 
unique aspects, but the most beautiful and attrac-
tive people of each race tend to look similar in 
terms of face shape, and harmony of facial fea-
tures. As faces display more distinct ethnic fea-
tures, they become less attractive. Possible 
speculation for preference of “mixed-race” faces 
can be that owners of theses face are more likely 
to have heterozygous mixture of genes enhancing 
disease resistance [57].

Nevertheless, every ethnic group has its 
esthetically strong and weak points. For example, 
while Caucasian faces are generally narrower 
with greater vertical height and pronounced three 

Fig. 21.2  Attractive female face presenting characteristic 
dimorphic female traits: smooth and round forehead, high 
arched eyebrows, high cheekbones and full lips. Photo 
credit: Shutterstock
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dimensionality, Asians tend to have a wider and 
flatter faces with shorter vertical height. On the 
other hand, they possess greater infraorbital vol-
ume, fuller lips, and better skin quality [58]. 
Mindful of this concept of universal beauty, phy-
sicians in Asia seek to enhance “deficient” fea-
tures and improve esthetic balance. In Asians, 
attractiveness is achieved by aiming to create an 
oval facial shape, by narrowing the lower face 
and increasing vertical height of the face. The 
anterior projection of the brow, medial cheek, 
nose, and chin is increased to improve the three-
dimensionality of the face, and the appearance of 
the eyes is enlarged [59–61]. In addition, the 
ideal ratio between the lower and upper lip in 
Asians is closer to 1:1, and not 1:1.6 as in 
Caucasians [59].

21.5.1	 �Why All This is Important?

When planning facial cosmetic procedure, the 
physician should consider all the scientific data. 
Principally, the aim should be to produce a face 
close to the ideal ethnic prototype, respecting 
bilateral symmetry, and enhancing sexual dimor-
phic features. It is pertinent to recognize that the 
approach to male and female cosmetic patients is 
not identical. Masculinity depends on the domi-
nancy of the lower face: the jaw and the chin. 
Flatter and low set eyebrows, prominent supraor-
bital ridges, sturdier muscles of midface, less 
projected cheeks, longer nose and less detailed 
upper lip- all have to be respected in male patient 
to avoid feminization [62]. (Fig.  21.3). On the 
contrary, procedures, such as lip enhancement, 
cheek augmentation and eyebrow lift, are appro-
priate to enhance feminine beauty. Restoration of 
youthfulness is another basic tenet of increased 
female attractiveness and is achieved by proce-
dures that enhance skin quality. Aging process 
changes the 3D topography of the underlying 
facial structures, resulting in deflation and ptosis 
of the midface. Volumization of midface by 
injectable products restores the triangle of youth 
and provides support to sagging soft tissues.

Herein we present basic principles of injection 
of dermal fillers, as employed by dermatologists, 

to enhance female facial attractiveness. The dis-
cussion on characteristics and choice of the spe-
cific products is beyond the scope of this chapter.

21.5.2	 �Lips Enhancement

Lips are one of the major elements of the lower 
third of the face and serve as a focus of attention 
during communication. Female lips are consid-
ered to be the only legitimately visible sexual 
organ. Lips and the perioral area are of outstand-
ing importance in youthful appearance, attrac-
tiveness, and beauty. Lip fullness is the 
estrogen-dependent trait and reaches its pick at 
puberty. Full lips are sexually dimorphic for 
women, signal for maturity and fertility, there-
fore increase facial attractiveness.

Genetics, intrinsic aging, sun exposure, smok-
ing, and repetitive pursing of the orbicularis oris 

Fig. 21.3  High cheekbones, fuller lips and arched eye-
brows cause feminization of male face. Photo credit: 
Shutterstock
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muscle produce angular, radial, and vertical 
wrinkles [63]. Gravity, osteoporosis, dental 
changes, maxillomandibular bony resorption, 
and soft tissue volume loss cause the oral com-
missures to turn downward in a perpetual frown. 
The lip margin itself becomes blunted with loss 
of sharp vermilion-cutaneous junction demarca-
tion, philtral columns become flattened and lip 
volume decreases and projection of the Cupid’s 
bow is lost.

Lip augmentation has become a very popular 
trend in the last years. Nevertheless, the stigma of 
the overinflated, disproportioned lip has perme-
ated the media worldwide (Fig. 21.4a, b). The art 
of injecting lips, whether the goal is to restore 
aging lips or to beautify younger ones, revolves 
around subtle enhancement and not volumiza-
tion. When properly carried out, lip enhancement 
rejuvenates, feminizes and increases facial 
attractiveness.

To perform this task successfully, the injecting 
physician should be familiar with the basic prin-
ciples of ideal lip esthetics. In Caucasian lips, the 
height ratio of the upper lip to the lower lip is 
1:1.6 to 1:2, while in Asians the ratio is closer to 
1:1 (Fig.  21.5) [64]. On the lateral view, if a 
straight line is drawn from the sub-nasion to the 
tip of the chin (pogonion), the upper lip projects 
3.5 mm and the lower lip 2.2 mm anterior to the 
line. Developmentally, the upper lip is composed 
of two, while the lower lip of three parts, appear-
ing as lip tubercles.

“Six steps to the perfect lip” have been pub-
lished and they include: sculpturing of the philtral 

columns, enhancement of the Cupid’s bow, re-
definition of the vermilion-cutaneous junction, 
volumization of the lips by restoration of the 
tubercles, enhancing the support of the oral com-
missures, and filling the upper lip wrinkles [65]. 
The procedure is always carried out using hyal-
uronic acid based filler, as the only safe material 
to be used in the perioral area.

The philtrum tends to flatten with aging. 
Reshaping of the philtrum is achieved by super-
ficial injection along the philtrum while pinch-
ing the columns to control the flow of the filler. 
Inverted V-shape of the philtrum should be pre-
served [66]. By enhancing the philtral columns, 
illusion of shortening of the distance between 
the subnasal area to the upper lip can be created 
(Fig. 21.6). To restore the lip border including 
the Cupid’s bow, the needle is positioned at the 
vermilion border near lateral edge of the mouth 

a b

Fig. 21.4  Overfilled and disproportioned lips stigmatize 
the aesthetic procedures world-wide. (a) A patient being 
refused to be treated on her lips after multiple lip injec-

tions elsewhere, (b) The same patient presents attractive 
and harmonious lips 7 years after avoiding any lip injec-
tions. Photo credit: Shutterstock

Fig. 21.5  For harmonious female Caucasian lips ratio of 
1:1.6 between the upper and lower lips should be pre-
served. Photo credit: Shutterstock
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below the mucocutaneous junction. Slow injec-
tion is performed with deposition of a linear 
thread as the needle is advanced. Administration 
of strictly equal volumes of the product is per-
formed into the Cupid’s bow unless gross asym-
metry was noted before the treatment [66]. To 
correct perioral lines is possible only when the 
lines are stretchable. For non- stretchable lines, 
resurfacing procedure by laser or deep chemical 
peel, provides better cosmetic outcome. For 
stretchable lines, perpendicular to the wrinkle 
injection of soft hyaluronic acid based filler is 
recommended. While stretching the skin a 
minimal amount of the product is delivered 
intradermally, as evidenced by skin blanching 
[66, 67].

Procedures on lips are usually not performed 
on male patients, unless some extent of feminiza-
tion is intentionally required.

21.5.3	 �Cheek Enhancement

High cheekbones are among symbols of female 
attractiveness; thus, enhancement of malar area 
increases femininity. In addition, malar aug-
mentation creates the illusion of tissues lifting, 
therefore rejuvenates the appearance. The 
female cheek is ovoid and does not extend 
higher than the lower limbus of the eyelid. The 

cheek axis is angled from the mouth commis-
sure to the ear tragus. Each malar prominence 
has a defined apex. Depending on the injector’s 
preference, the procedure can be performed 
using hyaluronic acid based product or calcium 
hydroxyapatite.

Several schemes exist to augment malar 
mound harmoniously and attractively. The sim-
plified approach suggests three potential injec-
tion sites: lateral cheek, anterior cheek, and 
medial cheek. In the lateral cheek a volumizing 
filler is administered by supraperiosteal two 
small-bolus injections. In the medial and ante-
rior cheek a filler is injected below the orbital 
rim supraperiosteally or deep subcutaneously 
[68]. According to Swift and Remington, a line 
is drawn from the mouth commissure to the can-
thus of the ipsilateral eye [55]. A second line is 
drawn from the same commissure to the inferior 
tragus of the ipsilateral ear. The highpoint of the 
cheek is marked by a horizontal line at a level of 
the limbus of the lower eyelid. Lastly a line is 
drawn from the lateral canthus to the base of the 
triangle. The cheek oval is drawn within these 
boundaries and with the apex located one third 
of a way along the last line. Since some parts of 
the marking are dependent on injector’s esthetic 
vision and no specifications are made regarding 
the injection methodology, a modification to this 
scheme has been suggested. According to it, a 

a b

Fig. 21.6  Enhancement of philtral columns, restoration 
of the Cupid’s bow and mild volumization of the upper 
lip—all together create illusion of shortening of the dis-

tance between the nose and the mouth and beautification 
of the lips: (a) before, (b) after. Photo credit: Shutterstock
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triangle is drawn between lateral canthus, ipsi-
lateral mouth commissure and ear tragus. The 
resultant equilateral triangle is now divided to 
upper third and lower two thirds by a line, which 
runs parallel to the triangle base and meets tear 
trough medially. This line denotes the augmenta-
tion plane along which the filler is injected. The 
last line runs vertically form the triangle apex to 
its base. The intersection between the vertical 
and horizontal lines creates a point of maximal 
projection. Here the maximal amount of the filler 
is injected. The product is either viscous hyal-
uronic acid or calcium hydroxyapatite, both to 
be delivered supraperiosteally by single boluses 
in 5 locations (“star”) along the augmentation 
plane. While central “star” gets maximal amount 
of the filler, adjacent “stars” get half the volume 
and the most lateral ones–one fourth of the ini-
tial volume. The procedure is accomplished by 
gentle massaging of the area (Fig.  21.7). This 
method is used by the author for the last 10 years 
and is called internationally “Five stars tech-
nique for malar enhancement” (Fig. 21.8).

Fig. 21.7  The scheme for “5 stars technique for malar 
enhancement”: Line 1 is drawn between the lateral can-
thus to the ipsilateral tragus; line 2 is drawn between the 
lateral canthus to the ipsilateral mouth corner; line 3 is 
drawn between the tragus to mouth corner; line 4 is drawn 
horizontally to the triangle base starting laterally at the tear 
trough; line 5 is drawn perpendicularly to the triangle 
base. Intersection between lines 4 and 5 creates a point of 
maximal projection. Injection technique and amount of the 
product are specified in the text. Photo credit: Shutterstock

a b

Fig. 21.8  Patient treated for enhancement of the cheek-
bones using “5 stars technique”. (a) Before the injection 
sagging of the midface with accentuation of marionette 

lines are visible. (b) After the injection illusion of midface 
lifting with partial correction of marionette lines is seen. 
Photo credit: Shutterstock
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21.5.4	 �Eyebrow Shaping

The medial eyebrow begins in line with medial 
canthus. It’s length is 1.68 (phi number) of the 
intercanthal distance laterally. An appealing female 
eyebrow climbs 10–20° from medial to lateral and 
arches after two thirds of the way. The lateral tip 
should always be higher than the medial tip of the 
brow and there should be soft tissue fullness below 
the brow [66]. The position and shape of the eye-
brow change with aging. Hyaluronic acid based 
fillers are used to improve the elevation if the brow 
tail alone or in combination with Botulinum toxin. 
After identification by palpation of the orbital rim, 
the filler is delivered at two adjacent points, while 
a finger is protecting to avoid migration of the filler 
into the upper eyelid. The first injection is per-
formed at the lateral end of the brow and the sec-
ond immediately medial to it. Small boluses are 
delivered deep supraperiosteally [69].

21.6	 �Summary

Human attractiveness has biological reasons. 
Inter-gender sexual attraction is inspired by char-
acteristic dimorphic features in both sexes. Most 
of these characteristics can be restored or 
enhanced by injectable dermal fillers. While per-
forming cosmetic procedures, dermatologist has 
to be recognizant with the universal concepts of 
beauty and respect them strictly to avoid mascu-
linization or feminization of the opposite sex.
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Gender Differences in Mohs 
Micrographic Surgery

Yoav C. Metzger

22.1	 �Introduction

Mohs micrographic surgery (MMS) is a special-
ized type of margin controlled surgery that yields 
higher cure rates than other options in the treat-
ment of skin cancers. The technique, in which 
100% of the surgical margin is examined prior to 
reconstruction of the surgical defect, was devel-
oped by Dr. Frederic E. Mohs in 1938. The tech-
nique originally required in situ tissue fixation 
before excision, and nowadays most Mohs micro-
graphic surgeons use the fresh tissue technique. 
Horizontal frozen histologic sections of the 
excised tumor enable complete microscopic 
examination of the surgical margin as opposed to 
the traditional bread loaf vertical sections method. 
Residual tumor is graphically mapped and the 
positive margins are pursued with staged re-
excisions until the entire tumor is removed. 
Maximum sparing of tumor-free adjacent tissue 
is achieved with histologic mapping of the tumor 
boundaries, thus optimizing subsequent wound 
reconstruction [1].

The defect size after MMS has been used as a 
precise measure of morbidity and can be influ-
enced by delay in treatment, initial misdiagnosis, 
failure to obtain a biopsy before treatment, or 
multiple surgical removals [2].

22.2	 �Indications for MMS

MMS is the treatment of choice for skin tumors 
in critical sites, large or recurrent tumors, tumors 
in sites of radiation therapy, and tumors with 
aggressive histologic features [3].

MMS is used mainly for the treatment of non-
melanoma skin cancer (NMSC). The utilization 
of MMS has increased over the years from 3% in 
1995 to 17% in 2010 [4].

MMS has the best long-term cure rate of any 
basal cell carcinoma (BCC) treatment and is indi-
cated for the removal of all BCCs on the central 
face, eyelids, eyebrows, nose, lips, and chin (area 
H). With the exception of primary superficial 
BCCs less than or equal to 0.5 cm in healthy indi-
viduals, MMS is also appropriate for all BCCs of 
the cheeks, forehead, scalp, neck, jawline, and 
pretibial surface (area M). MMS is also appropri-
ate for primary aggressive and recurrent aggres-
sive squamous cell carcinoma (SCC) in all areas. 
In areas H and M for any size tumor and for all 
lesions greater than 2  cm, MMS is suitable for 
primary SCC without aggressive histologic 
features.

Utility of MMS in the treatment of Lentigo 
Maligna is somewhat of a controversy and is best 
performed in dedicated facilities or by “Slow 
MMS”—in which the histologic specimen is pro-
cessed properly in paraffin and stained with rele-
vant stainings if necessary.Y. C. Metzger 
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With time, more nontraditional indications for 
MMS are being studied. Recently it has been 
suggested that MMS is beneficial for treating 
Lentigo maligna of the trunk [5].

The American Academy of Dermatology 
(AAD), in collaboration with the American 
College of Mohs Surgery (ACMS), the American 
Society for Mohs Surgery (ASMS) and the 
American Society for Dermatologic Surgery 
Association (ASDS) has developed appropriate 
use criteria (AUC)  for MMS. This is available on 
line (https://www.aad.org/practicecenter/quality/
appropriate-use-criteria/mohs-surgery-auc) and 
also as an application for any smartphone (https://
www.aad.org/members/aad-apps/mohs-auc).

22.3	 �Gender Considerations 
in MMS

Gender differences in MMS stem from three 
main origins:

•	 The patient’s tumor—the tumor location, size 
and subtype are influenced by biological along 
with gender-specific lifestyle, psychosocial 
and behavior differences.

•	 The patient’s preference—which differs due 
to gender-specific considerations and aes-
thetic concerns.

•	 The physician—the referring dermatologist 
and the Mohs surgeon may treat the same 
tumor differently in different patients due to 
the patients’ gender.

22.4	 �Tumor Prevalence 
and Subtype

Lee et  al. [6], found that BCCs were the most 
common tumor undergoing MMS in both gen-
ders. In women, BCCs made up 72% of all 
tumors. In men, BCC made up 63% of all tumors. 
Women had more superficial BCCs and fewer 
basosquamous (metatypical) BCCs [7].

Squamous cell carcinoma (SCC) and SCC in 
situ (SCCIS) were the second and third most 
prevalent NMSC undergoing MMS.  According 

to Lee et al. Women have fewer SCCs (16% of 
women vs 24% of men, p < 0.01) and SCCIS (8% 
of women vs 11% of men, p < 0.01). This data is 
in concordance with previous epidemiological 
studies [7].

In terms of tumor aggressiveness, female 
gender was associated with a moderately dif-
ferentiated or well-differentiated SCC, whereas 
male gender was associated with a poorly dif-
ferentiated or acantholytic SCC (P  =  0.002). 
As expected, the poorly differentiated or 
acantholytic subtypes were also associated 
with larger tumor and defect sizes (P < 0.001), 
as well as significant subclinical extension 
(P = 0.005) [8].

In another paper [9], analysis of histologic 
subtypes by gender found that women referred 
for MMS were more likely to have morpheaform 
BCCs and basosquamous BCCs than were men, 
although the proportion of both histologic sub-
types was relatively low overall. Men had signifi-
cantly higher numbers of BCCs and SCCs.

Gender-specific behaviors that may explain 
this data is a higher engagement of tanning prac-
tices in women compared with men, which is 
likely to be intermittent and intense [10, 11] thus 
resulting in more BCCs than SCCs.

Male gender significantly increased the likeli-
hood of extensive subclinical spread. Recurrent 
BCC in men had an OR of 5.3 compared with 
women requiring three or more MMS layers 
(P  =  0.001). Tumors on the neck in men were 
also more than three times as likely (OR, 3.6) as 
those in women to demonstrate wide microscopic 
extension (P = 0.02) (See [9]).

22.5	 �Anatomical Location 
of Tumors

The nose is the most common anatomical location 
for tumors requiring MMS in both genders (22% 
of all tumors). Men are more likely to have tumors 
on areas exposed to sun by short or receding hair, 
such as the ears, temple, and scalp. This could be 
explained by gender specific alopecia patterns 
that subsequently affect the sun exposure 
patterns.
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Female patients, in comparison with males, 
have a higher number of MMS procedures 
performed on other locations such as the fore-
head, nose, perioral region, and legs.

Women were found to undergo MMS in areas 
often treated by other modalities, such as the 
extremities, a fact that may be explained by 
greater concern for scar size [9].

22.6	 �Outcome of Surgery

Pain and anxiety associated with MMS was 
grater in females [12].

Using MMS defect size as a measure, it was 
found that patient factors including gender were 
overall not significantly associated with MMS 
defect size in both head/face and trunk/extremity 
tumors [13].

There is no difference in the presenting size of 
SCCIS, SCC, or keratoacanthomas. Initial areas 
of BCC are smaller in women when compared 
with their male counterparts as discussed later in 
this chapter.

There is no significant difference in the num-
ber of Mohs steps performed for any of the tumor 
types [6].

Most of the repairs in both genders are inter-
mediate or complex linear closures.

22.7	 �Physician Bias

At the time of tumor removal, women are slightly 
younger when compared with men. In addition, 
initial areas of BCC are smaller in women when 
compared with their male counterparts. This may 
indicate that MMS is more liberally utilized in 
women in relation to men thus resulting in earlier 
referral to surgery. Nevertheless, Most MMS are 
performed on men because most skin cancers 
arise in men [14, 15].

Overall, females are more than twice as likely 
to be referred for reconstruction by a plastics sub-
specialty (See [6]). As discussed earlier, this can-
not be explained by differences in tumor properties 
(size or location), and is most probably explained 
by differences in aesthetic considerations.

22.8	 �Mohs Practitioners

The exact distribution of gender among Mohs 
surgeons is not published.

Although surgical fields were traditionally 
predominantly male professions [16], The 
European society of Mohs surgeons (ESMS) 
reports that approximately 50% of its members 
are female.

�Conclusion

Sun exposure patterns and aesthetic concerns 
lead to variations in the tumor biology and 
anatomy of skin cancer and thus many gender 
related differences are found in the treatment 
and outcome of patients with skin cancer 
undergoing MMS.  Ultimately, the pattern of 
UV light exposure and aesthetic consider-
ations may only partially explain the observed 
differences and other factors yet to be eluci-
dated may be involved.
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Gender Differences in Facial 
Rejuvenation

Benjamin C. Garden and Jerome M. Garden

23.1	 �Introduction

The number of cosmetic procedures performed in 
recent years has greatly increased, as dermatolo-
gists and other physicians meet the demand of 
increasingly interested patients. Dermatologists 
performed over seven million cosmetic proce-
dures in 2015, a 27% increase since 2012. 
Additionally, six in ten adults are considering a 
cosmetic procedure [1]. While the focus in this 
field has typically been centered on female 
patients, cosmetic procedures for men continues 
to grow as well, increasing 325% since 1997—
totaling more than 1.2 million procedures in 2015 
[2]. Men represent approximately 10% of those 
patients seeking cosmetic facial procedures. 
Successful cosmetic treatments of patients 
requires recognizing the gender differences in 
cosmetic desires, behavioral differences and 
facial anatomy.

23.2	 �Differences in Aging

Aging is due to both intrinsic and extrinsic fac-
tors resulting in the progressive changes to the 
skin and underlying tissue. Intrinsic factors, such 
as hormonal and genetic effects, and extrinsic 
factors, such as smoking and sun exposure, con-
tributes to the clinical features of aging including 
rhytides, dyschromia, volume loss, and bony 
resorption. As these factors differ between gen-
ders, the process of aging varies amongst men 
and women.

As humans age, there is a reduction in sex hor-
mone production, with differences in gender. 
Women after menopause experience a rapid 
decrease in serum levels of estrogen [3]. Most 
aging men, however, experience a more gradual 
decrease in testosterone, averaging a 1% decrease 
per year starting around age 30 [4]. Due to this 
subtle decrease, certain aging changes seen in 
male skin are more gradual than women. 
Mirroring the gradual decrease in testosterone, 
male skin thickness decrease linearly with age, 
whereas women experience a rapid decrease after 
menopause [5].

It is important to not discount behavioral dif-
ferences between men and women that contribute 
to aging. Extrinsic aging factors include ultravio-
let (UV) exposure, smoking, repetitive muscle 
movements and diet [6]. Smoking decreases cap-
illary blood flow to this skin, depriving it of oxy-
gen and nutrients. Additionally, smoking results 
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in decreased collagen and elastin in the dermis, 
with a dose-response relationship between wrin-
kles and smoking [6]. Smoking is an independent 
risk factor for premature facial wrinkling after 
controlling for UV exposure [7]. Men smoke at a 
rate three times higher than women, increasing 
their risk for cutaneous aging and is strongly 
associated with their development of facial elas-
tosis and telangiectasias [8].

UV light radiation contributes to skin aging 
through the degradation of dermal collagen and is 
estimated to account for 90% of visible skin aging. 
Men are more likely to have jobs requiring them to 
work outside, are less likely to use sunscreen and 
are more likely to develop sunburns [9–11]. Men’s 
skin is also more prone to UV damage due to a 
reduced antioxidant capacity and increased 
UV-induced immunosuppression [12, 13].

These changes due to aging can cause patients 
to seek out facial rejuvenation. Additionally, as 
these treatments have gained greater social accep-
tance, men may feel a greater sense of permission 
to pursue these procedures. Men’s desires for 
facial rejuvenation may be due to the belief that a 
more youthful appearance can allow them to gain 
a competitive edge in the workplace, although 
women in the workplace may have the same work 
pressures. Patient presentation for cosmetic treat-
ments may vary between men and women. Men 
may suppress any emotional component in seek-
ing care and just direct their questions exclusively 
to address a specific perceived flaw [14]. Both 
men and women may wish to enhance body image 
and self-esteem [15]. Understanding these factors 
may allow for enhanced patient experience and 
improved results.

23.3	 �Differences in Facial 
Anatomy

Sexual dimorphism refers to phenotypic differ-
ences between sexes of the same species. While 
differences in hair pattern, muscle mass and geni-
talia are more obvious, differences in facial anat-
omy is often less apparent (Table 23.1, Fig. 23.1). 
Men have a more angled jaw and equally bal-
anced upper and lower facial proportions, which 

lead to a square face. Women have a smaller 
skull, approximately four fifths the size of the 
male skull, and with a gradual taper in the facial 
silhouette [16].

23.3.1	 �Forehead and Glabella

The male forehead is larger in size than in women. 
The male forehead has prominent supraorbital boss-
ing inferiorly and a relatively flatter upper forehead. 
This contrasts with the nearly absent bossing and 
more continuous mild convexity found in females 
[17]. Men’s eyebrows are flatter and tend to sit 
lower along the orbital rim [18]. The medial supra-
orbital ridge in men blends into the glabella, result-
ing in a larger glabellar prominence in men than 
women. In fact, glabellar projection were histori-
cally used for skeletal sex determination [19]. In 
women, the eyebrows have an arch that peaks in the 
lateral third and a medial downward slope which 
lies at or just below the orbital rim. As women age, 
their eyebrows begin to appear more masculine, as 
they become straighter and fall closer to the eye.

Table 23.1  Gender differences in facial anatomy

Female Male

Forehead Smaller, convex Larger, flatter

Eyebrows Arched, higher 
on orbital rim

Flatter, lower on 
orbital rim

Glabella Narrow Wider

Eyes Smaller orbit, but 
larger in relation 
to skull

Larger orbit, but 
smaller in 
relation to skull

Cheek Fuller, well-
defined apex

Flatter, subtle 
apex

Nose Narrow dorsum
Supratip break
Less nostril 
shown

Wide dorsum
Absent supratip 
break
More nostril 
shown

Lips Lower lip larger 
than upper

Upper lip larger 
than lower

Jaw Less prominent 
and narrow

Prominent and 
wide

Muscle 
movement

Less movement Greater 
movement

Subcutaneous 
fat

More Less

Blood vessels Less More
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23.3.2	 �Eyes

The male orbit is larger and rounder in men, 
although it is proportionally smaller in relation 
to the size of the skull [20]. The male upper 
eyelid crease is positioned 8 mm above the lid 
margin, while in women it is measured on aver-
age at 12 mm. The male upper lid tends to be 
fuller and more redundant, and the lower eyelid 
tends to more severely shift downward with 
aging [21].

23.3.3	 �Cheek

The male cheek tends to be less prominent and 
flatter than the female cheek [22]. This is likely 
due to the frontal and zygomatic processes 
being wider in males [23]. The apex of the male 
cheek is more medial and subtle; while in 
females, the malar prominence has an apex 
located high on the mid-face, lateral to the lat-
eral canthus.

23.3.4	 �Nose

The ideal male dorsal nose is wide and straight, 
compared to females in which it is narrow and lat-
erally concave. The male nasal dorsum should 
approach a straight line from the radix to the nasal 
tip, while women tend to have more sloping line, 
often with a subtle 2  mm concavity [24]. The 
female nose has a supratip break, which is an 
inflection point before the tip starts to elevate, 
which is typically absent in men. There is also a 
slight upward rotation of the female nasal tip which 
results in more nostril shown than in men [24].

23.3.5	 �Lips

The upper lip is larger than the lower lip in 
women and older men, while young men have a 
larger lower lip. The ideal male upper lip projects 
2 mm beyond the lower lip [24]. The upper lip is 
approximately 25% thicker in males compared to 
females, while the lower lip is 15% thicker [25]. 

1
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3

4

5

6

1) Forehead: Women have a smaller, more convex foreheads

2) Eyebrows: Women have more arched eyebrows that sit higher on the orbital rim

3) Eyes: Women have a smaller orbit yet is larger in relation to the skull

4) Cheek: Women have a fuller cheek with a more defined apex

5) Lips: Women’s lower lip is larger than the upper, while in men the upper lip tends to be larger

6) Jawline: Women have a less prominent and narrower mandible and jaw

Fig. 23.1  Facial anatomical differences between genders
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With aging, the lips become smaller and thinner 
in both sexes [26].

23.3.6	 �Mandible

The male mandible, featuring a prominent jaw and 
chin, is one of the characteristic features of a mas-
culine face [27]. The male chins tend to protrude 
with well-developed lateral tubercles that provide 
a square appearance [28]. Men also tend to have 
larger masseter muscles and a more prominent 
angulation of the mandibular rami, all of which 
provides more definition to a wide lower jaw [29].

23.3.7	 �Other Differences

There are differences noted regarding muscle 
movement, as well. Facial muscles are important 
in aging due to the lines formed in the skin during 
muscle contraction, leading eventually to rhytids 
at rest. Men produce larger facial expressions and 
have a great upward movement of facial muscles 
when smiling [30]. Additionally, men have less 
facial subcutaneous fat than women, while hav-
ing higher rates of abdominal adipose [31]. 
Females exhibit 3  mm increased subcutaneous 
tissue in the medial malar cheek compared to 
males [32]. These differences in facial muscle 
movement and subcutaneous fat have clinical 
implications when comparing the severity and 
distribution of facial wrinkles. Men have more 
severe rhytides in all facial areas, compared to 
women, except the upper eyelid and nasolabial 
groove [33]. These differences contribute to men 
appearing, on average, 0.37  years older and 
women appearing 0.54 years younger than their 
true ages [34].

Other facial anatomical considerations between 
genders is that the male face contains a greater 
density of blood vessels than the female face. A 
perfusion study demonstrated greater facial blood 
flow in men compared to women [35]. This might 
be due to the presence on males faces of coarse 
hair which requires a dense vascular plexus and 
more capillaries in the dermal papillae to support. 
This might explain why men are more prone to 

bruising after injections and post-operative bleed-
ing following facial surgery [36].

23.4	 �Facial Rejuvenation 
with Neurotoxins

The cosmetic use of botulinum neurotoxin type 
A for facial rejuvenation has become popular as 
it is minimally-invasive, fast-acting and exhibits 
a great safety profile. The differences in male and 
female facial anatomy requires developing differ-
ent injection techniques for male and female 
patients. As wrinkles tend to more severe in men 
compared to women, this requires adjusting the 
dosing of neurotoxin used. Studies have shown 
that men require higher doses than women to 
obtain equal efficacy [37, 38].

23.4.1	 �Neurotoxin for Glabellar 
and Forehead Wrinkles

The eyebrow depressor muscles are made up of 
the corrugator supercilli, procerus and the depres-
sor supercilli. These muscles work together to 
move the brow downward and medially. This 
results in squinting and frowning and contributes 
to the dynamic wrinkles of the glabella. Injecting 
in this area requires staying at least one cm above 
the upper orbital rim and positioned medially to 
the mid-pupillary lines to avoid diffusion of toxin 
into the orbit which can result in eyelid ptosis [39].

The procerus muscle originates close to the 
nasal bone and extends vertically to the frontalis 
muscle above the brow. Treatment of the pro-
cerus requires a single injection placed carefully 
to avoid the medial portion of the frontalis; an 
injection too close will potentially cause eleva-
tion of the lateral brow when the frontalis con-
tracts [39]. The corrugator muscles originate near 
the medial brow on either side of the procerus 
and extend laterally along the orbital ridge. The 
male corrugator muscles may extend more later-
ally than in women (Fig. 23.2). Failure to inject 
laterally enough in men, may allow contractibil-
ity at the distal portion of the muscle, producing 
an unnatural effect [39].
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The frontals is the only muscle that elevates 
the eyebrows. It has no bony insertions and 
instead blends with the fibers of the procerus and 
corrugators. While the treatment of horizontal 
forehead lines due to the action of the frontalis 
muscle is off-label, it is commonly used for both 
males and females. Given the greater width, 
height and muscle mass of the male forehead, 
injection of neurotoxin requires a greater number 
of injection points and units. While in women, the 
injection pattern typically resembles a “V” shape, 
in men the pattern should be flatter and wider to 
accommodate for the wider forehead and flatter 
eyebrows (Fig. 23.3a, b). Treatment of the lateral 
portion of the frontalis is also recommended to 
prevent contraction of the lateral frontalis, which 
can cause arching of the outer eyebrow, produc-
ing a quizzical appearance. Additionally, if treat-
ing the glabella, then treatment of the lateral 

frontalis is crucial in maintaining the flat male 
eyebrows. If the glabella is treated without treat-
ing the frontalis, the unopposed activity of the lat-
eral frontalis can lift the outer brow, which in 
females can produce a desirable arch, while in 
men will produce a feminizing appearance [40].

An important consideration in males is the 
presence of a receding hairline. In these patients, 
the injection sites will need to extend higher and 
further into the scalp area to prevent an unnatural 
wrinkling in the alopecic scalp [40]. And although 
men require greater units to paralyze these mus-
cles, the goals of the patient must be considered. 
A moderate amount of wrinkles on a male’s fore-
head may produce a more distinguished look and 
therefore a natural look, with some movement, is 
generally being advocated for most patients.

23.4.2	 �Neurotoxin for Periocular 
Wrinkles

The periocular wrinkles, or “crow’s feet”, are 
caused by the contracture of the orbicularis oculi 
muscle. This broad circular muscle is divided into 
three portions—the lacrimal and palpebral por-
tions involuntarily control eyelid blinking, while 
the orbital portion, which encircles the orbit, is 
under voluntary control. The contraction of the 
outer orbicularis muscle results in periocular 
rhytids with age. While many women desire these Fig. 23.2  Injection placement of neurotoxin in a male 

patient’s glabella

a b

Fig. 23.3  Neurotoxin injection in female forehead (a) 
vs male forehead (b): In the female patient, note the “V” 
shape injection pattern to allow for arched eyebrows.  

In men, the pattern is flatter due to eyebrow shape. Also 
note the injections higher on the forehead in this male 
patient with a receding hairline

23  Gender Differences in Facial Rejuvenation
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lines to be completely gone, the presence of these 
wrinkles in men can indicate maturity. Thus, some 
men may desire just a softening of these rhytids.

In men, the outer orbicularis oculi muscle may 
be broader and more expansive than in women. 
Additionally, a greater activation of the zygo-
matic muscles in men, which elevate the cheek, 
results in a more lateral and inferior fanning of 
the periocular lines, compared to women having 
a more central or full pattern [41]. More injection 
points may be needed in men to accommodate 
the lateral reach of the orbicularis. Additionally, 
men’s crow’s feet may require a lower injection 
site and often near the insertion of the zygomatic 
muscles (Fig. 23.4). It is important to be aware of 
this and to avoid injecting into the zygomatic as 
this will result in a cheek droop or asymmetric 
smile. One method entails using more superficial 
injections for the inferior orbicularis, to avoid the 
zygomatic muscles with a deeper injection [42].

23.4.3	 �Neurotoxin for Nasal 
Rejuvenation

Depression of the nasal tip can cause an elon-
gated look of the nose and unwanted ptosis. This 
depression tends to become accentuated with 

smiling. The depressor septi nasi muscle arises 
from the orbicularis oris muscle and inserts onto 
the nasal septum. When this muscle is hypertro-
phied or overactive, it can lead to nasal tip ptosis 
and upper lip shortening [43]. In one study, the 
most aesthetic nasolabial angle was 104.9° in 
females and 97° in men [44]. By injecting neuro-
toxin into the depressor septi nasi, one can ele-
vate the nasal tip to an improved angle. Caution 
must be used to avoid paralysis of the orbicularis 
oris. Additionally, neurotoxin can be used in the 
nasal ala to reduce flair and in the nasalis muscle 
to treat “bunny lines” (Fig. 23.5).

23.4.4	 �Neurotoxin for Jaw and Chin

Men typically desire a wide mandible with a 
prominent flexure, contrasted with the narrow and 
rounded lower face of women. The masseter mus-
cle at the outer corners of the jaw greatly contrib-
utes to the masculine appearance of a man’s lower 
face. Off-label injection of neurotoxin into the 
masseter muscle is becoming increasingly popular 
in women to contour the lower face. In men, treat-
ment of the masseter can potentially feminize the 
jaw. However, men can seek treatment for an 
asymmetric or aesthetically detracting prominence 
of the masseter. The use of neurotoxin in these 
men can lead to a smoother mandibular angle.

The placement of injections in the masseter 
depends on the number of bulges present when the 
jaw is clenched [45]. Have the patient clench their 

Fig. 23.4  Injection placement of neurotoxin in a female 
patient’s “crow’s feet”

Fig. 23.5  Injection placement of neurotoxin in the nasa-
lis muscles to treat a female patient’s “bunny lines”
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jaw and palpate the masseter to determine the 
number of bulges. Injection should be placed into 
the belly of the most prominent bulge, with one to 
three further injections depending on the degree of 
hypertrophy. The doses established for reduction 
of masseter mass have been determined primarily 
in female patients, but the dose needed depends on 
muscle thickness, regardless of gender. It may take 
3–6 months to note significant recontouring. And 
while the complication rate is approximately 9%, 
such as an asymmetric smile, it appears to be 
higher with larger doses [45]. Therefore, a safe 
method would be starting with lower doses and re-
evaluating at a 3-month follow-up.

Similar to the mandible, the chin in men is 
wider and projects more anteriorly than in 
women. With age, the loss of tissue and bone in 
the chin and cheek can decrease the projection of 
the chin and displace the mid face downward 
over the melomental folds, causing the oral com-
missures to turn downward. Injection of neuro-
toxin into the depressor angularis oris decreases 
the pull on the corner of the mouth, thereby ele-
vating the oral commissures. Additionally, neuro-
toxin can be used in the mentalis to soften the 
chin clefts, which can give men an aggressive 
appearance [46].

23.5	 �Soft Tissue Augmentation

Volume loss in the aging patient, in either gender, 
can be quite apparent and is a frequent cause of 
patients seeking out cosmetic consultation. Men 
tend to have a greater loss of volume as they age. 
One study using magnetic resonance imaging to 
assess soft tissue amounts in the aging male 
quantified a 40% reduction in soft tissue thick-
ness in the infraorbital area, compared to a 27% 
reduction in females [32, 47]. In males, the tem-
ples had a 23% reduction in soft tissue, the medial 
cheeks a 22% reduction and the lateral cheeks 
with a 15% reduction [47].

Dermal filler can be very useful in male patients 
who struggle with volume loss given their relative 
lack of subcutaneous fat. However, volume 
replacement carries the risk of feminization. It is 
important to assure the male patient that small 

amounts of filler can be used to volumize without 
overcorrecting or producing a feminine appear-
ance. Further, filers can be used to augment mas-
culine facial features or eliminate deep creases. 
Many of these methods are off-label uses and must 
be performed with a strong knowledge of the 
facial anatomy involved [48].

23.5.1	 �Filler for the Infraorbital 
Hollow

•	 The infraorbital hollow is composed of the 
tear trough, nasojugal fold and palpebromalar 
groove. The tear trough is defined as the 
depression of the medial lower eyelid, lateral 
to the anterior lacrimal crest and superior to 
the inferior orbital rim [49]. The loss of bone 
and soft tissue that occurs with aging contrib-
utes to the depression seen below the eyes. 
Before treatment, it is important to determine 
if there is excessive fat pad herniation or fes-
tooning above the orbitomalar ligament as this 
may appear worse after filler injection and is 
best corrected surgically. As previously noted, 
this area is the site of greatest soft tissue thick-
ness loss seen in men [47]. One should use a 
more fluid hyaluronic acid (HA) fillers with a 
lower G’ in this location and avoid poly-l- 
lactic acid (PLLA) or calcium hydroxyapatite 
(CaHa) as there is an increased risk of forming 
superficial papules [50].

23.5.2	 �Fillers for the Temples

The temples are a location of subcutaneous tissue 
loss in both the aging male and female [32, 47]. 
This loss causes a concavity to form at the tem-
ples. HA fillers with a higher G’ can be placed in 
depots in a retrograde manner and massaged into 
place. PLLA and CaHa fillers has also been used 
in this area [51]. In the area of the temples, the 
superficial temporal artery and the temporal 
nerve can be found and injections must be per-
formed above these structures, as there have been 
rare cases of blindness from presumed arterial 
injections [50].
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23.5.3	 �Fillers for the Glabella

For glabellar lines that do not correct with neuro-
toxin, dermal fillers have been used to produce 
the desired effect. One must be aware of the vas-
culature in this area, including anastomosis of the 
internal and external carotid arteries, and the 
increased risks of tissue necrosis and blindness 
[48, 52]. It is essential to aspirate before injection 
in this area to decrease the risk of inadvertent 
injection into a vessel. Additionally, dermal fill-
ers in the glabellar region can develop into pap-
ules and nodules. Correction of a glabellar line 
should be done with some amounts of a low vis-
cosity HA filler using a microdroplet technique 
in the mid to upper dermis [50].

23.5.4	 �Fillers for the Cheeks

The cheek is a common area in which patients of 
both genders desire volume replacement. One 
must remember the anatomical differences in this 
area to properly fill these patients. While the 
female cheek is fuller medially, males have a 
more even distribution between the lateral and 
medial cheek. The male’s cheek apex is more 
subtle and medial than the female [22]. 
Overcorrection of the male cheek may give a 
feminizing appearance. Fillers in men should be 
injected laterally along the zygomatic arch, 
avoiding too much volume in the anterior and 
medial cheeks [22]. Fillers injected in this area 
should have a higher G’ to produce more lift. 
Having the patient animate after injection will 
allow identification of any bumps and gentle 
molding can be used immediately after injection 
to smooth any unevenness [50].

23.5.5	 �Filler for the Jawline and Lips

The jawline and lips are an important area to 
address while evaluating the male cosmetic 
patient. A strong chin with anterior projection 
contributes to the balance of the lower face and 
creates a masculine appearance. When assessing 
this area, one should use the Reidel plane, which 

uses a straight edge to determine chin projection 
in relation to the upper and lower lip [53]. Using 
this assessment, one can determine the need for 
filler for the chin or lips. In men, while the upper 
lip should be slightly more anterior than the 
lower, the volume of the upper lip should be 
about one-half the lower lip [54].

23.5.6	 �Fat Reduction

Another area that has become a target for facial 
rejuvenation is submental fat. This subcutaneous 
fat is found superior to the platysma and is caused 
by aging, diet and genetics. Deoxycholic acid is an 
injectable product that works by disrupting adipo-
cyte cell membranes which leads to mild inflam-
mation and phagocytosis [55]. Injection with this 
product has been shown to lead to improvement in 
the appearance of moderate to severe convexity or 
fullness associated with submental fat. The studies 
included both male and female patients with simi-
lar results [56]. Other non-injectable methods to 
target this fat include cryolipolysis, ultrasound, 
infrared and radiofrequency [57].

�Conclusion

Facial rejuvenation continues to be a growing 
and expanding discipline in dermatology. 
While the products are the same, treating male 
and female patients can entail using different 
methods, dosing and aesthetic consideration. 
While approaching any patient for a cosmetic 
appointment, it is important to listen to their 
desires and reasons for seeking treatment. 
Understanding gender differences in aging 
and anatomy is essential to producing results 
that leave the patient satisfied.
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The Skin as a Metaphor: 
Psychoanalytic and Cultural 
Investigations

Shlomit Yadlin-Gadot and Uri Hadar

The skin is clearly, first and foremost, a material, 
biological entity. It is the enveloping surface of 
the body, the substance that both delineates and 
mediates what is internal to the body and what is 
external to it. The skin is the observed and per-
ceived of the body, the encasement that implies 
the existence of one subject to another and, in 
many ways, the testimony the subject has of his 
own coherent, embodied existence. The psychic 
counterpart of this delineating function is the 
subject’s experience of having an “inside” and an 
“outside” in relation to his psychic self. Thus, 
skin and self are inextricably intertwined.

Affected from within and without, skin is a 
metaphorical surface inscribed with social and 
cultural meanings, imbued and marked by psy-
chic significance. Intimately known and experi-
enced, the skin holds inscriptions of personal 
history, scars and pigmentations that record con-
tingent happenings. Alongside the unique, the 
skin accommodates cultural constructions of sex, 
gender, age, race, religion, nationality and class. 
It exists as a political site constituted by cultural 

pressures, psychic tensions and the struggles of 
an outside grappling with a within.

This chapter will outline some of the significa-
tions that the skin has incarnated as the juncture 
of the somatic, the psychic and the cultural. 
Psychoanalytic and cultural theories have exten-
sively explored the various meanings and func-
tions of the skin, the former focusing on the 
individual development of the subject, the latter 
illuminating its socio-political nature. After pre-
senting psychoanalytic theories that explore the 
skin through the prism of drive, emotion and rela-
tionality, we will present some cultural perspec-
tives on the skin that emphasize political 
constructions of its various functions and charac-
teristics. The Lacanian construal of the embodied 
subject will be suggested as providing a meta-
phorical space in which the intersection and 
struggle between the psychic and the political 
may be captured and discussed.

24.1	 �The Psychoanalytic 
Perspective

Freud’s starting point in psychoanalysis was 
rooted in physiology, in the hypothesized work-
ings of neural mechanisms. Construing the psy-
chic as emerging from the body and its drives, 
Freud saw the skin as a crucial constituent of the 
early ego. He remarks: “The ego is first and fore-
most a bodily ego; it is not merely a surface 
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entity, but is itself the projection of a surface” [1]. 
Clarifying this statement, an editorial footnote 
reads: “The ego is ultimately derived from bodily 
sensations, chiefly from those springing from the 
surface of the body. It may thus be regarded as a 
mental projection of the surface of the body” [1]. 
The human being does not come into the world 
with a ready-made ego. Instead, the ego must be 
brought into being through a variety of sensory 
experiences of the surface of the body.

Freud discussed both the sensorial and the 
protective functions of the skin but, unsurpris-
ingly, he conceived of it primarily as an erotic 
organ: “… the skin, which in particular parts of 
the body has become differentiated into sense 
organs or modified into mucous membrane… , is 
thus the erotogenic zone par excellence” [2]. The 
emergence of the neonate into life is fueled by the 
instinct of survival, but no less—by pleasure. 
And pleasure’s prime medium is the skin. In the 
very first stages of auto-eroticism, the infant’s 
cause of bliss after a good feed is immediately 
transferred and attributed to his own skin, which 
he may continue to caress and to suck. The exter-
nal world only gradually takes on a sense of 
‘being there’ as an erotic object. Any part of the 
skin can become erotogenic, and the infant’s own 
skin is the preferred site of his pleasure, always at 
his disposal.

The infant needs insulation to the same extent 
that he craves excitation, and his skin takes on 
the function of balancing and mediating. Here 
Freud merges ego and skin and places them on a 
par: both delineate, encase and create a space in 
which internal sensations are contained. After 
considering the workings of a ‘contact barrier’ in 
his model of the psyche [3], Freud introduces the 
idea of the ego’s protective function against 
excitations from the external world. This “pro-
tective shield” [4] protects the mental apparatus 
from external stimuli that could overwhelm it. 
Freud describes the initial infantile situation as 
one of natural ‘helplessness’ (Hilflosigkeit) [5]. 
This helplessness demands protection and care 
that defend the fragile primal psyche-soma from 
traumatization. Thus, Freud addresses implicitly 
the role of the mother as a protective shield 
against stimuli, a function essential for maintain-

ing the internal balance in the child’s psychic 
functioning, as well as in stimulating pleasure 
and desire.

Following Freud, Melanie Klein assumed 
that the early reality of the infant is wholly phan-
tasmatic and internal. As she describes it, the 
infant’s first objects are structured as part of his 
innate drives and create in his psychic world par-
tial bodily images [6]. These phylogenetically 
determined preconceptions develop through such 
mechanisms as splitting, projection, introjections 
and identification. Moving from the paranoid-
schizoid to the depressive position, the infant 
gradually differentiates internal and external 
worlds and integrates his experiences of love and 
hate.1 The subject eventually coalesces and per-
ceives both himself and his objects as whole. In 
her accounts, Klein did not consider the whole 
system of infant care and the surface of the body 
was absent from her theory. The skin function of 
‘holding’ was re-introduced into mainstream 
psychoanalysis after Klein, by Winnicot [8], who 
assumed that the infant introjects patterns of con-
tainment provided by the mother.

Renewing Freud’s engagement with the 
body’s surfaces, this strain of thought integrated 
research findings from the field of developmental 
psychology into psychoanalytic theory. Most 
developmental psychologists came to regard the 
infant’s first caregiver as the outer half of the 
infant, describing an integrated sensory progres-
sion from an experience of pleasurable symbiotic 
existence into emerging alterity. This process of 
separation-individuation is achieved gradually, as 
the mother defends the infant in the face of exter-
nal stimulation. Spitz [9] spoke of the mother as 

1 Klein’s positions refer to modes of mental functioning 
that last throughout life. Each of these positions has its 
own characteristic anxieties, defense mechanisms and 
configuration of object relations. Briefly, in the paranoid-
schizoid position the infant’s anxieties revolve around 
persecution and destruction; The caregiving object and 
self are split into ‘good’ and ‘bad’ parts, the former 
defending against the latter. In the depressive position, the 
infant’s anxieties revolve around the guilt it feels over the 
rage and destructiveness it has directed towards its care-
giving object; this object as gradually perceived as a 
whole person—both loved and hated—rather than as an 
assemblage of good or bad parts [7].
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the ‘auxiliary’ ego, the symbiotic half of the 
mother–child unit, with the mother’s body, the 
breast and milk experienced by the infant as his 
or her own body. Ethological research on attach-
ment in young mammals and humans by Harlow 
[10] and Bowlby [11] has repeatedly shown that 
infants cling to their mother and maximize body 
contact with her, and fall into anaclitic depression 
when deprived of it. Harlow showed that a baby 
rhesus monkey preferred an artificial mother 
made of wire if it was cloth-covered and warm, 
even if it did not give milk. Bowlby’s research on 
attachment and loss stressed the ways in which 
the infant needs and uses the early tactile rela-
tionship with the mother (or her substitute) to 
establish both security and gradual 
individuation.

Esther Bick [12, 13], focusing her work on 
this tactile dimension, considered the membrane 
that delineates inner from outer as a ‘psychic 
skin’. Perusing what is logically demanded by 
the infant’s initial helplessness, Bick showed the 
importance of the containing function of the 
mother for the earliest creation of the baby’s 
sense of unity. The baby’s ‘psychic envelope’ 
develops by the introjection of the mother’s con-
taining functions.

“The thesis is that in its most primitive form, 
the parts of the personality are felt to have no 
binding force amongst themselves and must 
therefore be held together in a way that is experi-
enced by them passively, by the skin functioning 
as a boundary. But this internal function of con-
taining the parts of the self is dependent initially 
on the introjection of an external object, experi-
enced as capable of fulfilling this function. Later, 
identification with this function of the object 
supersedes the unintegrated state and gives rise to 
the fantasy of internal and external spaces … In 
its absence… all the confusions of identity 
attending it will be manifest” [12].

Following Freudian and Kleinian conceptual-
izations, Bick describes the first weeks of the 
newborn’s life as fraught by primitive anxieties 
of death and disintegration. At this stage, the 
holding and soothing mother is experienced by 
the infant concretely as his own skin. A gradual 
introjection of her containing function allows the 

infant to experience himself as living comfort-
ably within a skin envelope that contains and 
integrates his sense of self.

Various disturbances during this process of 
introjection may result in faulty development of 
the primal skin function. This can come about as 
a consequence of the actual object’s inadequacy 
or from fantasy attacks on it. Flaws in the primal 
skin function may bring about the development 
of a ‘perforated’ mental skin—experienced as 
precarious and full of holes. This may lead to an 
image of self that is ‘leaking’, ‘dripping’ or 
‘dropping’ in different forms, unprotected from 
external stimuli, be they tactile, auditory or 
emotive.

Against such faulty development in the primal 
skin function and the anxiety triggered by the 
experience of ‘leaking’ and ‘dissolving’ into 
space, defensive reactions begin. Here, the infant 
develops a ‘second-skin’, a defensive formation 
that–for the purpose of creating a substitute for 
the skin container function–replaces dependence 
on the object by a pseudo-independence, by the 
inappropriate use of mental functions or innate 
talents. Effectively, the ego defends itself against 
the fear of ‘non-integration’ by a ‘pseudo inde-
pendence’ vis-à-vis the object, which generates 
catastrophic anxieties. This may manifest in 
hypertension and the creation of a chronic ‘noise’ 
envelope of babbling, head banging, repetitive 
motor rhythms etc. These create a secondary sen-
sory experience of the boundary and bring stabil-
ity by containment.

Wilfred Bion described the psychic envelope 
as a container. For Bion all primitive emotion is 
experienced in the form of unbearable bodily 
sensations, termed beta elements. These unbear-
able beta elements may be digested and trans-
formed into bearable and thinkable elements 
(alpha), mediated by a ‘mother-container’ in an 
intersubjective event. This transformation is 
effected by means of the ‘alpha function’, a func-
tion carried out by the mother as the infant’s con-
tainer. The alpha function digests reality, 
transforms it into something that can be thought, 
and creates the links within this thought.

If the mother is able to contain the infant in 
this way, it will be able to create thoughts and 
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eventually make use of alpha elements in order 
to think its own fears. The mental apparatus is 
predicated on this containment, and in optimal 
development will establish a double limit 
between the levels of the conscious and the 
unconscious, and between the internal and exter-
nal worlds. Bion terms this limit a membrane, 
thus creating the ensuing analogy between sanity 
and the integrity of the skin [14]. The psychotic 
person is considered as having a broken-skin, 
resulting in a double confusion: one between the 
conscious and the unconscious experience and 
one between psychic and external worlds. By 
contrast, the neurotic is in possession of a “con-
tact-barrier, owing its existence to the prolifera-
tion of alpha-elements by alpha-function and 
serving the function of a membrane which, by 
the nature of its composition and permeability, 
separates mental phenomena into … the func-
tions of consciousness and … unconsciousness” 
[15]. For the psychotic “… no such dividing 
membrane exists” [15, 16].

The idea of faulty skin function has been 
employed also in the conceptualizations of 
autism. Tustin [17, 18] has posited sensations as 
the basis of both cognitive and emotional life. 
She describes the normal infant as developing a 
sensuous ‘skin’ that helps him to feel safe, and 
which is permeable for incoming and outgoing 
experiences. In contra-distinction and as a pro-
tection against trauma, the autistic child has 
developed an auto-sensuous insulation that 
blocks incoming and outgoing experiences in the 
form of a ‘protective shell’, an impenetrable, 
hardened skin [17, 18]. In her work with autistic 
children, Tustin [17, 18] described children “who 
[felt] skinless and disembodied. The skin has 
been replaced by the ‘armor’of … autistic prac-
tices which help … to feel protected from the ter-
rors of falling, of dissolving, of spilling …” [17, 
18]. During therapy, “their body image begins to 
feel more substantial and intact [and] they begin 
to feel that they have an inner structure” (p. 235). 
In the same vein, Haag describes the therapies of 
autistic children and provides detailed descrip-
tions of their experiences during the constitution 
or the restoration of the feeling of themselves 
within their skin [19].

Building upon the work of Klein, Tustin, Bick, 
Bion and others, Thomas Ogden explored the pri-
mary formations and organization of subjectivity 
in the psychic position he terms ‘autistic-
contiguous’. Adding this stage to Klein’s 
paranoid-schizoid and depressive positions, 
Ogden suggested that the early existence of this 
subjective mode promotes the sustenance into 
maturity, alongside more developed modes. In 
the autistic-contiguous position, it is the experi-
ence of the body’s surface that structures the 
form and content of the infant’s inner world, 
which is his first incipient sense of self and 
meaning.

“In an autistic contiguous mode, it is expe-
riences of sensation, particularly at the skin 
surface, that are the principal media for the 
creation of psychological meaning and the 
rudiments of the experience of self. Sensory-
contiguity of skin surface and rhythmicity are 
basic to the most fundamental set of infantile 
object relations: the experience of the infant 
being held, nursed and spoken to by the mother 
… [Gradually], a rudimentary sense of ‘I-ness’ 
arises from relationships of sensory contiguity 
(i.e. touching) that over time generates the sense 
of a bounded sensory surface on which one’s 
experience occurs” [20].

Ogden formulated an additional sense of 
‘groundedness’, a sensory ‘foundation’ from 
which the infant can generate rudimentary forms 
of experience. Using Tustin’s concepts of autistic 
objects, Ogden describes the creation of a sense 
of subjective ‘boundedness’ and ‘edgedness’, 
continuity and predictability, all generated by the 
experiences of feeding, when the infant’s skin is 
in close contact with the mother’s skin. In this 
position and within these rhythms, an infant may 
acquire a non-self-reflective sense of continuity 
and coherence “in which sensory need is in the 
process of acquiring features of subjective desire 
(the sensory-level beginnings of a subject wish-
ing for something)” [20]. Once again, a stable 
sense of groundedness will enable healthy devel-
opment, whereas in pathological development, 
autism will substitute petrification for this stabil-
ity, and aim at the absolute elimination of the 
unknown and the unpredictable. This autism will 
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provide the reliable comfort and protection that 
skin contact had failed to achieve.

The work of Didier Anzieu assimilates and 
elaborates ideas of his predecessors. Developing 
the notion of the skin as a protective shield, 
Anzieu develops the concept of the ‘skin-ego’, 
describing its functions and its evolution in the 
interface of mother and child. Anzieu’s skin-ego 
is a representation of the boundary between the 
internal world and the environment, serving also 
as conduit, communicative envelope and the site 
of primitive, rudimentary thought. The skin ego 
serves also to screen exchanges with unconscious 
parts of the personality, in a way reminiscent of 
Bion’s double limit.

The skin ego is a structure of the mind, ‘pre-
programmed’ at birth in potential form, a precur-
sor to the ego or the ego in its original state 
deriving, as Freud noted, from the body surface 
as a projection of that surface. It is “a mental 
image of which the Ego of the child makes use 
during early phases of its development in order to 
represent itself as an Ego containing psychical 
contents, on the basis of its experience of the sur-
face of the body” [21].

But before it is the subject’s own, Anzieu’s 
skin-ego is a mental representation of maternal 
holding as it is experienced on the surface of 
the skin. In a sense, it contains both the moth-
er’s mind, which provides constant care to the 
infant’s needs, and the sensations from body 
contact with her. The illusion of a shared skin is 
a maternal achievement in the sense that it is tes-
timony to maternal attunement, to the mother’s 
ability to create moments of mutuality in dimen-
sions of touch, sound, eye contact and empathic 
emotionality. This illusion of a shared mind-
skin is a chronologically intermediate structure 
between fusion with the mother and differentia-
tion from her.

This ‘shared interface’ of a skin common to 
mother and child corresponds to a symbiotic fan-
tasy which gradually gives way to a separation 
process through which the interface is internal-
ized as a psychical envelope and a demarcated 
individual skin-ego. As the baby develops and as 
integration of self-progresses, the baby acquires a 
sense of the skin as the limiting membrane. 

Introjecting the capacity for containment, a sense 
of individuality emerges from the dyad. The 
achievement of demarcation is simultaneously an 
achievement of tri-dimensionality, with the con-
comitant ability to contain and transform sensa-
tions and emotions into images, affects, and 
thoughts. Traumatic or untimely separations can 
give rise to pathogenic fantasies involving a rend-
ing of (common) skin, a secondary fantasy of 
invulnerable covering, or phantasies along mas-
ochistic and psychosomatic lines, in which the 
skin is imagined as bruised or beaten.

In developing his concept of skin ego, Anzieu 
cites a ‘Freudian principle’: that “every psychical 
function develops by supporting itself upon a 
bodily function whose workings it transposes 
onto the mental plane” [21]. He argues that con-
temporary psychoanalytic thought had neglected 
this principle, leaving the body as the great ‘unac-
knowledged element’ of contemporary thought, 
as the ignored “a general, irreducible, pre-sexual 
given, as the thing that all psychical functions 
lean on anaclitically” [21]. This emphasis leads 
Anzieu to posit direct links between the organic 
and the psychic, posing the psychic skin not only 
as a metaphor of the physical skin, but as its 
organic continuation. Anzieu describes nine 
functions of the skin-ego [21], discussing each 
function in its organic context and then transpos-
ing it to the psychic realm:

	1.	 Maintenance: The body skin is a support for 
the skeleton and muscles. Correspondingly, 
the skin ego maintains and supports the entire 
psyche. Here Anzieu describes Winnicott’s 
‘holding environment’ and how the mother is 
the precursor of the child’s being able to hold 
himself.

	2.	 Containment: The skin has the function of 
covering the body. The skin ego, correspond-
ingly, ‘contains’ the contents of the body. This 
sense of somatic containment is associated 
with the mother’s correlative capacity for 
emotional containment and transformation, as 
described by Bion [14].

	3.	 Protection: The surface layer of the skin pro-
tects the sensitive layers underneath. The skin 
ego, correspondingly, is the protective shield 
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against over-stimulation for both infant and 
adult. The mother’s skin and body are offered 
for use as a shield against intrusive or exces-
sive stimuli. The introjection of this protective 
capacity provides a source of security.

	4.	 Individuation: The membrane of each cell 
protects the individuality of that cell. By anal-
ogy, one of the effects of the skin ego is to 
preserve the various self-functions and to pro-
vide a sense of connectivity and individuality. 
Skin boundaries are associated with psychic 
barriers that eventually differentiate the baby 
from the mother. Maternal dysfunction may 
compromise this development and lead to 
second-skin defenses [12], where individual-
ity is not associated with real separation. 
Instead, it is achieved through secondary 
means of intentional mental effort that is anal-
ogous to muscular effort. This may reflect in 
such acts as excessive verbalization, alongside 
more direct emergency attempts to heal a per-
forated skin (paradoxically manifesting in 
piercing, cutting, tattooing, sado-masochistic 
sex, etc.).

	5.	 Inter-sensoriality: The skin is a surface con-
taining pockets and cavities. It is full of sense 
organs and integrates their diversity. In a like 
manner, the skin ego “connects up the body’s 
sensations of various sorts and makes them 
stand out as figures against the original back-
ground” [21]. The skin-ego coordinates dif-
ferent sensations, associatively links auditory, 
olfactory, gustatory, and visual sensations 
with touch and creates a feeling of unity and 
coherence in what can otherwise be experi-
enced as chaotic, multiple and fragmentary.

	6.	 Sexualization: Parts of the skin-ego serve as 
support for the inborn drives and mediate their 
satisfaction. Reiterating Freudian insights, 
Anzieu describes skin contact as the source of 
pleasure and stimulation of the erogenous 
zones. The baby’s skin contacts the mother’s 
skin in a pleasurable way and the acquired 
skin ego holds this experience as the forerun-
ner of the capacity for sexual excitation with 
another person.

	7.	 Libidinal recharging: The skin surface 
receives ongoing stimulation from the out-

side, which regulates and stimulates the 
inside. The skin ego has the corresponding 
function of organizing and synthesizing the 
stimuli directed at the mind, controlling and 
regulating levels of stimulation.

The prohibition of touch enters here, as 
Anzieu describes the ‘double taboo on touch-
ing’, which every child encounters and with-
out which there is no possibility of moving 
from the skin-ego stage to that of thought. 
Anzieu emphasizes that, as the infant devel-
ops, touch remains fundamental only on con-
dition that, at the right moment, it is forbidden. 
The taboo on touching is double in a number 
of ways. It controls both sexual and aggressive 
impulses; it concerns both internal and exter-
nal contacts and forms a distinction or inter-
face between them, separating family-space 
from that of the dangerous ‘outside world’; it 
forbids the touch of the whole body (contin-
ued clinging to the mother) and, later, mastur-
batory touching with the hands; finally, it is 
bilateral, for its requirements apply to the 
adult who forbids as well as the child who is 
being disciplined. The taboo on touching is 
what sends us from an early echo-tactile form 
of communication towards a skin-ego that 
becomes the space of inter-sensorial inscrip-
tion and gradually replaces the physical by the 
psychical [22, 23].

	8.	 Inscription: Whereas the outer layer of the 
skin is a shield against external stimulation, 
the inner layer keeps a record of what has 
been experienced and contained. Registering 
tactile sensory traces, the skin-ego retains 
traces and inscriptions that are essential for 
the development of thinking capacity and 
symbolization. Elementary sensations and 
their associated phantasies present a register 
of early life experience: “The Skin-ego is the 
original parchment that acts as a palimpsest, 
preserving the crossed-out, scratched-through, 
overwritten drafts of an “original” pre-verbal 
writing made of traces on the skin.” [21].

In Anzieu’s formulations, ‘formal signifiers’ 
encode sensory traces of early failures in mater-
nal care that result in trauma for the child. In the 

S. Yadlin-Gadot and U. Hadar



287

early stages of the phantasized common skin, the 
mother digests and processes stimuli for the 
child. At this early pre-verbal stage, as there is no 
delineation between the conscious and the uncon-
scious, the infant is not capable of repression or 
articulation. Therefore, intense impressions, sen-
sations, and ordeals that hadn’t undergone mater-
nal processing and containment will ‘petrify’, 
constituting the elements out of which formal 
signifiers are built. Until able to verbally express 
early environmental failures of translating the 
sensual into emotional thought, these will remain 
signified through the ‘sensate body’.

Formal signifiers don’t take the form of a 
phantasy scene or an enactment, but rather the 
geometrical or physical transformation of a body 
that entails a deformation or destruction of form. 
The space in which they appear is two-
dimensional and the patient senses them as exter-
nal to himself. Anzieu gives examples: a vertical 
axis is reversed; a support collapses; a hole sucks 
in […] a solid body is crossed; a gaseous body 
explodes; […] an orifice opens and closes; […] a 
limit interposes; different perspectives are juxta-
posed; […] my double leaves or controls me; 
[…] a retreating object abandons me ([24]. see 
also [23]).

This conceptualization has clear therapeutic 
implications. When skin-ego deformations are 
understood as sets of formal signifiers, the ana-
lytic task is one of transforming body signals into 
a symbolic medium that allows thought and 
endows disturbance with meaning. Here the 
patient not only communicates his or her imme-
diate sensations and body experiences, but also 
begins to talk and think about them. The analyst 
holds the patient with her attention, preoccupa-
tion and active intervention, and through these 
processes, provides for the patient the experience 
of being contained. Through counter-transference 
reactions, the analyst may intuitively infer early 
traumatic formations in the patient’s history, and 
offer the patient understanding through integra-
tive reconstructions.

In many ways, Anzieu seems to continue the 
work of his predecessors yet, as Lafrance [25] 
remarks, Anzieu’s formulations are also revolu-
tionary and significantly diverge from traditional 

psychoanalytic thought. Firstly, the centrality of 
the skin in Anzieu’s thought overturns the tradi-
tional privileging of ‘depth’ in relation to ‘sur-
face’. Secondly, the anaclitic relationship that 
Anzieu creates between the physical and the psy-
chic skin emphasizes both the dimension of 
embodiment in subjectivity and the critical posi-
tioning of relationality in human development, 
namely, the manner in which early child develop-
ment actively involves another person (usually 
the mother). This emphasis on relationality natu-
rally leads us to examine the larger context of 
skin as a metaphor: the relation between the sub-
ject and his various social functions.

24.2	 �Cultural Accounts of Skin

Whereas psychoanalytic accounts of the skin 
focus on the creation of psychic space as an inte-
riority (a self), cultural accounts of skin focus on 
the way that society, norms and history shape 
both skin and self. Foucault is probably the para-
digmatic postmodern theorist who drew attention 
to the dominant discourses in society and the 
manner in which they prescribe norms in relation 
to which subjects regulate their bodies.

In his seminal ‘Discipline and Punish’, Michel 
Foucault argued that the body must be explored 
as a subject of power relations. Foucault described 
‘methods’ that operate meticulous controls over 
the body, which methods may clearly be recog-
nized from the classical period onward, in rising 
intensities and ever growing levels of resolution. 
These methods “assured the constant subjection 
of [bodily] forces and imposed upon them a rela-
tion of docility-utility, might be called ‘disci-
plines’” [26]. ‘Disciplines’ place the subject’s 
body under minute control of social and eco-
nomic forces. For Foucault “discipline is a politi-
cal anatomy of detail”, because it is everywhere. 
Its cunning aspect lies in the subject’s complete 
obliviousness to his bodily subjection.

The subject’s body is shaped by knowledge of 
which the subject is not consciously aware. The 
political technology of the body, the ‘micro-
physics’ of power, is encoded and may be deci-
phered only with effort and concentration, and 
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only in the context of various systems of relations 
that are ultimately power relations. The body pol-
itic is a series of routes and weapons by which 
power operates. For Foucault, body is never 
superficial. Here, soul and consciousness are 
integral to the body, formed in its image and 
restricted by its constraints.

Foucault’s micro-physics of power translate 
into disciplinary regimes such as makeup, diet-
ing, dress, exercise and cosmetic surgery. Bodies 
are formed and regimented in ways that simulta-
neously comply with social norms and reinforce 
their dominance. Particular practices effectually 
create bodies that aspire to fit the social ideal, and 
thus major aspects of bodily identity are subject 
to social normalization. The social ideal defines 
the privileged position of certain bodies (in cate-
gories of gender and race) and the physical attri-
butes that define what is male or female, black or 
white. These attributes cease to exist mainly as 
biological facts, but are rather realized by tradi-
tions, power relations and prescriptive prac-
tices—all appearing on the body’s visible 
surface.

Butler [27–29], exploring the concepts of 
identity and subjectivity, takes the body as her 
point of departure and introduces the term of 
‘performativity’. For Butler, Preformativity rede-
fines many of the things we have come to regard 
as natural. Focusing on issues of gender, Butler 
argues that the subjection of the body to normal-
izing practices expresses not only the way in 
which male and female bodies seek to approxi-
mate an ideal, but the very process whereby sexed 
and gendered subjects come into existence at all. 
Rejecting the view that gender differences have 
their origin in biological or natural differences, 
Butler describes femininity and masculinity as 
socially dictated bodily styles which our bodies 
incorporate to yield a gendered subjectivity. Like 
Foucault, she views discourses as producing the 
identities they appear to be describing.

In Butler’s view, the proclamation of an 
infant’s sex immediately accompanying birth is 
not a description of a fact, but rather a practice 
that constitutes gender. Many documentations 
[29–33] describe how this exclusionary binary 
and splitting action has often created trauma in 

the name of normative order when employed in 
making decisions to alter the manifest gendered 
surface of a child’s body. These decisions are 
directed by the overriding belief that a child’s 
body must reflect one aspect of the binary, with 
gender construed as fixed and unidimensional. 
Underscoring these decisions as well is the belief 
that the child’s physical conformity will aid in the 
child’s adaptation toward a heterosexual system 
of complementary social relations [34].

From this perspective, materiality itself is 
always already artificially manufactured and 
holds no natural claims: “what I would propose 
in place of these conceptions of construction is a 
return to the notion of matter, not as site or sur-
face, but as a process of materialization that sta-
bilizes over time to produce the effect of 
boundary, fixity and surface, we call matter. The 
matter is always materialized as I think to be 
thought in relation to the productive and indeed 
materializing effects of regulatory power in the 
Foucoutian sense” [28]. Thus, Benthien [35], 
viewing skin as the site where identity is assigned, 
examines the ways in which skin forms define 
gender in different cultures, showing how male 
skin is perceived as thicker, resembling armor, 
whereas female skin is a diaphanous transmitter 
of emotion. Mythologically, the iron-skinned 
male often features a single area of vulnerability 
such as the heel of Achilles, which makes him 
human rather than divine, whereas the female 
equivalent is the macula materna or birthmark–a 
dark flaw in her semi-opaque softness and 
perfection.

The social imposition of norms upon the body 
reaches beyond gender, as described by Bordieu 
and expressed by the concept of Habitus [36]. 
Bourdieu’s Habitus refers to the physical embodi-
ment of cultural capital, namely, the deeply 
ingrained habits, skills, and dispositions acquired 
through our life experiences. The Habitus is a 
social property of individuals that orients behav-
ior and provides a sense of practical expertise. 
And yet, it is not a conscious expertise; it is a 
state of the body and of being, a repository of 
ingrained dispositions that seem natural. 
Bourdieu calls this the ‘bodily hexis’, where the 
body is the site of incorporated history [36].
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Predisposed practices tend to produce doxa, 
situations in which “the natural and social world 
appears as self-evident” [37] and the order of 
things remains unquestioned. All seemingly 
“natural” functions such as eating, caring, sexual 
relations etc. are actually forms of culturally 
inculcated norms of practice and belief. 
Regulation and determination of training and 
experience renders them so habitual and 
ingrained, that they are considered as natural 
instead of culturally developed. Thus, “every 
established order tends to produce (to very differ-
ent degrees and with very different means) the 
naturalization of its own arbitrariness” [36].

In a complementary fashion, the established 
order defines its ‘other’ in terms of bodily appear-
ance. Viewing the skin as the site for projection 
and exposure of deep seated cultural and political 
investments, Fanon, for example, describes rac-
ism as the “epidermalization of inferiority” [38]. 
Illuminating the inextricability of the body, the 
psychic and the social, Fanon describes the pro-
jection of inferiority onto the bodies of colored 
people in the colonial context through economic 
and cultural marginalization. These racist cul-
tural values are then absorbed and introjected 
into the psychic life and embodied experience of 
the oppressed [38]. Fanon here is theorizing an 
“epidermal racial schema” (p. 92), with the skin 
serving as marker of social difference, human 
value and recognition. Benthien [35] catalogues 
experiments in the flushing-out of color pig-
ments, the use of ‘bleaching agents’ today, and 
the existence of African-American ‘bon ton soci-
eties’ that admit only members whose skin is 
light enough to let their veins shine through. The 
ever increasing practice of body modification has 
been researched as highlighting gendered, racial-
ized and sexualized dimensions of the subject, 
which are culturally-defined [39, 40].

As a sub-category of self-modification, the 
practice of tattooing is extensively discussed in 
cultural theory, documenting its various func-
tions across eras and habits. In tribal societies, 
tattoos were formal components of initiation ritu-
als, inscribing social transitions upon the flesh 
[41]. In modern Western society, particularly 
with adolescents, tattoos express stations or cri-

ses in the development of a consolidating iden-
tity. The tattoo signifies a certain degree of 
resoluteness [42]. It inscribes on the body an 
incontrovertible expression [43] and this perma-
nent alteration of the body is experienced as more 
concrete, more forceful and more persuasive than 
any form of verbal expression. The experience of 
being tattooed with a self-made, visible decora-
tive identifier can reinforce a sense of agency and 
control through the active manifestation of an 
otherwise passive experience [44]. Tattoos may 
also address the needs of affiliation, creating 
physical markers that indicate belonging to or 
separation from certain social or cultural groups. 
Furthering the function of skin as canvass from 
the personal to the public, Knopf describes the 
increasing acceptance and recognition of tattoo-
ing as a system of signification. At the extreme 
end, the tattoo is transformed from private sym-
bol into artistic message, when artists use their 
own skin as canvass, blurring the boundary 
between the artist’s body and his work, between 
what is personally and collectively owned [45].

24.3	 �Integrating Perspectives

As we have briefly and partially sketched above, 
skin has been inextricably tied to experiences of 
self and identity in both cultural and psychoana-
lytic theory. And yet, it seems that the interface of 
the cultural, the psychic and the organic remains 
the most difficult to describe and explore. 
Merleau-Ponty [46] asks: “Where are we to put 
the limit between the body and the world, since 
the world is a flesh?” (p. 248). Or, stating things 
the other way around: where, if anywhere, does 
the cultural end, and the biological or individual-
psychic begin? And perhaps more importantly, 
how may we formulate their interrelations?

This question is not only of theoretical inter-
est, but rather holds practical implications for 
diagnosis and treatment of physical and psychic 
malaise. While the cultural and psychoanalytic 
perspectives are clearly complementary, they 
may lead to divergent understandings of various 
phenomena. For example, whereas Anzieu may 
find piercing and tattooing to be symptomatic of 
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failure in the function of the skin-ego and con-
strue them as defensive and pathological configu-
rations, cultural theorists may find these same 
practices as reflective of normative, sometimes 
prescriptive, behaviors. A third perspective, one 
that integrates the two, may find the same prac-
tice as constituting an autonomic stand in relation 
to cultural impositions. Zizek, for example, dis-
cusses the ways in which the potentially ‘true’ 
that resides in the unconscious, may be inscribed 
on the surface of the subject’s body, thus becom-
ing truth itself [47]. Merleau-Ponty had articu-
lated this idea succinctly: “everything is both 
manufactured and natural in man, as it were, in 
the sense that there is not a word, not a form of 
behavior which does not owe something to purely 
biological being and which, at the same time, 
does not elude the simplicity of animal life” [46]. 
Accepting this point of departure, we do not 
aspire for an account that supplies us with 
unquestioned certainties that differentiate inner 
from outer and identify Zizek’s ‘truth’. Rather, 
we seek a conceptual framework in which we can 
contain several perspectives and describe their 
interrelations. We offer here the Lacanian per-
spective as one in which we can contemplate 
simultaneously the effects of culture and the con-
stitution of psychic inner life as they interact on 
the organic surface of the skin.

The understanding of the Lacanian body is 
bound up with the understanding of the Lacanian 
developmental account and the three orders that 
constitute psychic life: The Symbolic, the 
Imaginary and the Real. We will therefore begin 
with their brief description.

24.4	 �The Lacanian Perspective

For Lacan, body image, identity and subjectiv-
ity are intimately inter-related, and formed only 
in relation to the pre-existing ‘other’. Like 
Freud, Lacan emphasizes the fact that the 
human infant is born prematurely. This prema-
turity renders him totally helpless and deter-
mines his total and protracted reliance on 
others. Lacan describes the newborn’s experi-
ence of himself as a dismembered limb, torn 

and exiled from the mother’s body. In this ter-
rifying realm of disintegration and pending 
death, the infant is offered not the mother as 
auxiliary ego or common skin, but the irresist-
ible lure of his own mirror image. This image 
presents the terrified infant with a unified 
whole, an integrated, coordinated totality. In a 
jubilant moment of ‘Aha!’, the infant identifies 
himself with this promising imago, thus creat-
ing the Imaginary nucleus of his ego [48].

Clearly, Lacan notes, this recognition in the 
mirror-image is nothing but an absurd ‘misrecog-
nition’ that involves deep alienation. Alienation 
is, firstly, the consequence of the huge gulf that 
lies between the unified imago and the infant’s 
fragmentary authentic experience. This imago is, 
secondly, steeped in the ‘discourse of the Other’, 
suffused with momentous implications and con-
notations that come from the desire and narrative 
of others as they encourage the child to recognize 
herself in the mirror (“What a strong boy!”, 
“You’re going to be beautiful, just like Mommy”, 
etc.). Thus, from the start, the child’s ego and 
body image are immersed in signifiers originat-
ing in the desires of speaking others. These signi-
fiers are branded in the infant’s flesh and form the 
contingent basis of his being. Lacan calls these 
first imprints ‘unary traits’, and I will later return 
to discuss their significance in the structure of the 
psyche.

Now, making matters worse, the infant quickly 
enters into an intense and ambivalent relation 
with his imago. This perfect, coherent image of 
himself arouses envy in the child, and he seeks to 
own it and put himself in its place. Simultaneously, 
the child feels that the image is there to usurp 
him, to further alienate and deplete his experi-
ence of self. This pattern of what Lacan terms 
‘narcissistic aggressivity’ is the basic trademark 
of imaginary relations, the relations of the ego 
with others in the imaginary order. In the pattern 
of imaginary relations, the subject is never quite 
a definite self; he exists in relation to a specular 
other, a particular person, in relation to whom he 
processes his own identity. In cycles of introjec-
tion and projection, a basic paranoid positioning 
is created, boiling down to the binary choice: 
“It’s me or you”.
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These intense relations of love, hate and nar-
cissistic rivalry remain a paradigmatic dimension 
in all future interpersonal relations. They are por-
trayed in the ‘doubleness’ we may find in endless 
stories, from Abel and Cain to Batman and the 
joker, always holding parameters of identifica-
tion and negation, a rivalry that may be carried to 
the death, yet never quite gets there, because the 
annihilation of the other results in the annihila-
tion of the undifferentiated self.

The entry into the Symbolic order, via the 
Oedipal complex and the transformation of the 
dyadic mother-child space into a triadic one, 
eases the aggressivity of Imaginary relations. 
Creating a third point of reference, it dissipates 
the immediacy of experience and allows media-
tion and thought. This transformative third is not 
necessarily a flesh-and-blood father. It is rather 
the Name-of-the-Father that forbids endless jou-
issance with the mother and constitutes the child 
as a desiring subject within the confines of lan-
guage and the law. The Name-of-the-Father is, 
effectively, any symbolic object in the mother’s 
discourse that causes the child to realize that he is 
not the one-and-only object of his mother’s 
desire.

This realization may be construed as an eman-
cipatory tragedy of sorts. On the one hand, the 
child is no longer the mother’s ‘all’ and his pri-
mordial lack is brought back to him as a narcis-
sistic injury that renews threats of disintegration. 
On the other hand, the child is freed from being 
the object of the mother’s desire and is free to 
institute himself as a desiring subject in the 
Symbolic order. The other of the Symbolic order 
is marked by Lacan as the other with a capital O 
(dubbed ‘the big other’): it is the order of lan-
guage, culture and the paternal law.

The entry into the Symbolic order transforms 
the subject in several remarkable ways: firstly, 
the child renounces his incestuous desire to 
merge with the mother. This renunciation is 
effectually the primal repression that constitutes 
the unconscious and the child as its subject. 
Secondly, the child now transfers his desire to the 
father, and this new love will be expressed in the 
father’s mode—as the love of ideas, culture and 
society. The initial bond with the mother will 

leave the child evermore haunted with an illusion 
of harmony and wholeness that he will always 
search for (and fail to achieve) in the realm of the 
Symbolic. This lack, constituted at birth, re-
experienced when differentiating from the 
mother-child symbiotic dyad, is the source and 
the fueling of Lacanian desire. Thirdly, the initial 
alienation that allowed the subject to first recog-
nize himself as individuated by means of his 
specular image is now further deepened in the 
realm of the symbolic and verbal representation.

Language does not arise from the individual, it 
is always there, in the world, outside; it awaits the 
newborn. When it reaches him, he is traumatized 
by it. Lacan believes that, while language initi-
ates the subject into a human existence, it irrevo-
cably tears him from his animal existence. It 
forevermore cuts his natural and direct connec-
tion with being, with the world, with his material 
body that had been immersed in the symbiotic 
jouissance (enjoyment) with the mother. This 
connection will always be mediated by language 
and fashioned by the culture that goes hand in 
hand with it. For this reason, something of the 
primal existence of a human being is truncated. 
All that man desires will be mediated in the (de)
forms and the pre-given structures of the 
Symbolic order.

The Name-of-the-Father is the master signi-
fier that inaugurates the subject into the world of 
language, law and desire. It terminates the for-
merly experienced jouissance of the maternal 
dyad and drives the repression of the desire of the 
mother, instating the father in her place and con-
stituting the unconscious. This is the way that the 
barred subject of the unconscious is created as an 
effect of the signifier. The signifier castrates, 
divides and organizes both subject and his world 
within the confines and dictums of the law. The 
word kills the thing, as the father represses the 
mother, and the subject now is reconfigured 
around this vital void that lies at the center of his 
being, a transcendental absence that may never 
be filled. It is this void that drives man’s desire.

By this developmental stage, the Lacanian sub-
ject is tripartite entity. He exists as subject in the 
triadic Symbolic order, defined by language and 
culture, social roles and norms that constitute his 
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persona in the world. By distinction, in the imagi-
nary order, he exists as ‘ego’, namely, as a con-
scious self, constituting his interpersonal relations 
with specific significant others. Within his experi-
ential world, existing both ‘within’ and ‘outside’ of 
him, looms the third order—the Real, which is that 
part of experience that evades all representation, 
both Imaginary and Symbolic. The Real is all that 
lacks meaning and signification, appearing for the 
subject as uncanny, traumatic, uncontrollable and 
ineffable. Although the Real evades signification, 
it is indicated to the subject by such experiences as 
trauma, intense pleasure (jouissance), sexual dif-
ference and the collapse of the sense of self in the 
subject’s innermost core.

The three orders function in complex syn-
chronizations, coordinating in various ways the 
subject’s identity in terms of cultural and social 
positioning, as well as intimate ties and con-
scious identity. The dynamics among the orders 
forms identity on the one hand, and the dimen-
sion of materiality or bodily being on the other 
hand. It is this materiality that holds the force and 
vitality of life and primal jouissance but, at the 
same time, remains unassimilated, traumatic and 
unsettling. Order is constructed in the Imaginary 
and the Symbolic registers and becomes undone 
by the Real.

The tripartite structure of mental life can be 
traced in the subject’s experience of the body. 
The Symbolic body is tamed and dominated by 
the other (culture, language and the Law). 
Symbolic castration forces jouissance to be evac-
uated to the margins of the body, thus creating the 
classical Freudian erotogenic zones—oral, anal 
and genital. Whereas Freud understood these 
areas as epigenetically programmed, Lacan sees 
them as vestiges of jouissance, remainders of 
what had formerly been experienced by the body 
in its entirety. This Symbolic body is the body 
programmed and structured by cultural practices. 
It is carried and clothed in acceptable modes and 
answers particular ideals that are propagated by 
various social institutions such as schools, media 
and rules of conduct. These rules and ideals are 
not natural to the body and always remain alien in 
the manners described by Foucault’s discipline 
and Bordieu’s Habitus.

The Imaginary body may be equated with 
Anzieu’s skin ego, i.e., with “a phantasy” [21], “a 
mental image” [21], of which the ego of the child 
makes use to satisfy its narcissistic need for an 
envelope and container. This is the body instated 
in the mirror image, a gestalt of the Imaginary 
order that had provided the infant with an illusion 
of mastery and control he will forever aspire to 
and never achieve. In the realm of the Imaginary 
and sexual relations, the subject will always 
search for what he lacks in the other, searching 
for a lost possibility of union and harmony that 
grants him narcissistic integrity, a possibility of 
self-recognition and love. The body here dis-
cussed is an imagined body, one that mediates all 
that the subject will ever know of closeness to his 
significant others.

This symbolic-imaginary body reflects the sig-
nifiers of the other and the existential need for 
boundary and grounding, but it leaves behind the 
terrors and the pleasures of the Real body. 
Alienation here is so complete, that it causes the 
subject not to recognize his own body when its 
Imaginary or Symbolic co-ordinates are thrown 
into question. When something of unknown origin 
appears on the skin or in a person’s posture, we are 
immediately transported to the uncanny, and the 
anomaly perceived demands meaning and signifi-
cation. Injury may bring about such a ‘de-symbol-
ization’ of the body, resulting in a ‘foreignizing’ of 
the body, in making it foreign. Ironically, only in its 
foreignness the cultivated body may become 
organic to the subject. The organism lies on the 
underside of the Imaginary mirror image and on 
the beyond of the symbolic body. Here is the Real, 
fragmented body of old that had been sacrificed in 
Imaginary and Symbolic alienations in the service 
of allowing the subject to create himself as a recog-
nizable entity in the social world. Fink sees the pre-
symbolic Real as the “infant’s body before it comes 
under the sway of the Symbolic order, before it is 
… instructed in the ways of the world” [49].

Lacan’s formulations allow us to picture the 
struggle of the organic, psychic and cultural on 
the skin’s surface. Here we may imagine a strat-
ified life of the body. Our ‘upper’ symbolic body 
functions in accord with norms, rational behav-
ior, courtesy, roles and aesthetics. Its function-
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ing is often automatic, as we move, modify and 
position our physical being in automatic and 
programmed patterns. Managing daily our 
worldly dealings with others, we suspend our 
knowledge of the other’s organismic body, the 
way it sweats, urinates and digests. Any intru-
sion of these contents can momentarily destabi-
lize our sense of reality and bring forward the 
contingent, precarious and paradoxical constitu-
tion of ourselves and our world. Our ‘intermedi-
ate’, imaginary body holds our stability and 
certainty of self, the Imaginary fact of our indi-
viduality. It grants us a cohesiveness that allows 
us to deny our permeability, our lack of coordi-
nation and our limited mastery of bodily func-
tions. It holds our knowledge and awareness of 
intimate dealings with the bodies of others. Our 
‘other’ body, the unknown Real of our material 
selves is revealed in injury and trauma, through 
the effects of shock and dissociation, at times by 
means of comedy. It is invariably crude, abject, 
mesmerizing and uncanny. It holds vicissitudes 
that are encountered unplanned. It holds a 
‘beyond’ that is inevitably tied to the root and 
essence of both life and death. It is the body at 
its birth, the body at the height of its forbidden 
incestuous jouissance, which knows no limits, 
not even the limits of self-preservation. The 
sublime enjoyment of jouissance distinguishes 
an experience of intensity, a loss of ego control 
and boundaries (which may be felt as horror or 
delight), from the temperate Symbolic-
Imaginary pleasures of satisfaction.

As in the realm of psychic functioning, the 
coordination of the orders in the bodily domain is 
the hallmark of the embodied subject who has a 
chance at ‘being’, a chance to realize the possi-
bilities of living. When coordinated across the 
orders, the subject’s body may allow his stable 
and safe insertion in the social sphere, may grant 
him pleasures and intimacies with others, may 
instill in him the raw organismic energies that are 
at his disposal as a reservoir of life. Unravelled, 
the bodily life of the subject becomes depleted. It 
is made manageable by being subjected to 
Symbolic formalities and Imaginary pleasures, 
but it is vitalized by the indecipherable forces of 
the Real.

The above tripartite structure serves also to 
lend a unique meaning to the Lacanian symptom. 
For Lacan, the symptom holds, as a receptacle, 
the portions of desire and jouissance which did 
not find a culturally acceptable way of expres-
sion. A Lacanian analyst does not place himself 
in opposition to the symptom. Quite the opposite: 
he views the symptom as a reservoir of authentic, 
unedited potential life force, one that the patient 
seeks to express and yet is afraid to own. Allying 
himself with the symptom, the analyst tries to 
understand what symbolic prohibitions have 
denied the desire’s expression, what prices the 
patient was loath to pay in lieu of their 
realization.

For Lacan, analytic interpretation seeks to free 
captured and stunted desires but it does not seek 
to completely eliminate the symptom. Every 
symptom has a kernel of pleasure and pain that 
does not answer to meaning and signification. 
This kernel may be understood as the subject’s 
unary trait, a bodily inscription of the particular 
bodily experience that was generated by a par-
ticular mother’s language onto the particular 
enjoying and pained body of her child. 
Acknowledging this ‘pure’ part of the symptom 
and acquiring the know-how of its assimilation 
into the subject’s life heralds the final phase of 
analysis. Henceforth, its acceptance signals the 
subject’s singularity, the parts of himself that will 
forever retain their alterity in relation to the 
Symbolic. The aim of the treatment is not to 
interpret the symptom away, neither is it the 
reconstruction of trauma. Instead, the subject is 
presented with a choice. Whereas formerly he 
had sought his identity and formulated it in the 
terms of the Symbolic conforming Other, he is 
now given the choice of identifying himself in 
terms of the body as Other, in terms of the bodily 
contingency that is wholly his own, in the terms 
of his particular economy of jouissance as given 
in the kernel of his symptom.

Lacan’s final conclusion is that there is no 
subject without a symptom. Thus, the symptom 
receives a new meaning in relation to the goal of 
analysis. It is now taken to be that which defines 
mankind and it cannot be rectified or cured. 
It  holds a singularity that doesn’t conform; it 
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demonstrates the particular jouissance of the real 
body of a particular subject. Identification with 
the kernel of jouissance given in the symptom is 
effectually the creation of what Lacan [50] calls 
‘sinthome’. The symptom (redubbed sinthome in 
relation to its binding function) will heretofore 
provide the binding of the three orders (Symbolic, 
Imaginary and Real) as their kernel or conjunc-
tion. Always involving the organism, it allows the 
subject to discover and formulate his secret, pri-
vate name. In the next section we illustrate these 
insights through the analysis of  Kafka’s ‘Country 
Doctor’ and the manner in which a wound that 
appears on the skin becomes the kernel of the 
wounded subject.

24.5	 �The Skin in Kafka’s ‘Country 
Doctor’

Kafka’s universe is one that is torn. It is rendered 
fragmentary by magic, unknown forces that are 
always wild and uncanny. Yet, despite being 
unknown, these forces are also somehow familiar 
to those who are subjected to them. With a dry, 
clipped and seemingly rational narrative tone, 
Kafka creates his characteristic aura in this tale of 
a country doctor. The story portrays futile jour-
neys, alienation and the disintegration of life. In 
our short analysis, we focus on the Doctor’s body, 
as it dissembles into distinct, disjoint experiences 
that signal the doctor’s death.

The story begins with a relatively mundane 
situation: a country doctor is summoned on an 
icy winter night to see a seriously ill patient. 
Already dressed up and equipped for his journey, 
the doctor finds himself helplessly stranded in his 
own snowy yard. His horse has died from over-
exertion and his servant Rosa had not been able 
to coax the doctor’s neighbours into lending him 
a horse. Frustrated, the doctor kicks an old pigsty 
that had been unused for years, and from within 
it, miraculously, emerge two powerful, well-
formed horses and a strange groom, crouched on 
all fours, naming the horses his ‘sister’ and 
‘brother’. Accepting this creature’s gift of horses, 
the doctor orders the servant to assist him in har-
nessing his wagon to the horses. As she obedi-

ently does so, the groom wraps his arms around 
the girl, and when she flees alarmed to the doctor, 
he finds her cheeks marked red by two rows of 
teeth. The doctor threatens the groom with the 
whip, but immediately checks his wrath, recall-
ing that the creature is a stranger and, moreover, 
the only one who offered him help. As the groom 
claps his hands and the horses fly off at an incred-
ible pace, the doctor realizes that he has left Rosa 
at the mercy of the groom. Rosa flees into the 
house, locking doors to defend herself against the 
groom’s onslaught, but as the horses fly the doc-
tor hears how the door of his house is breaking 
down, leaving Rosa to her inevitable fate.

The intense unfolding of the story introduces 
the reader to the Symbolic, Imaginary and Real 
orders of the doctor and his world. The protagonist 
does not have a name and is referred to as ‘doctor’. 
Defined by his position in the Symbolic order, he 
is required to answer requests for help. If he can-
not attend to his patient, if he cannot venture from 
his yard, he cannot be a country doctor and remains 
stripped of his raison d’etre. He must attend to the 
patient who has called upon him in order to main-
tain his identity. Yet, an unknown force hinders his 
progression toward that which is not only his live-
lihood, but his Symbolic life itself.

What is this force that threatens to deprive 
the doctor of his Symbolic definition? As in 
many of Kafka’s stories, the protagonist has a 
number of ‘doubles’ who define him in different 
ways. The first double in our story is the ser-
vant, Rosa, who serves to define the Imaginary 
person of the doctor. Then there is the groom, 
a semi-human creature that appears crouched 
on all four and is blood-related to the horses. 
The groom here embodies the real, animal-like 
aspect of the doctor’s existence. His uncivilized 
nature is brought out as he bites the servant and 
proceeds in his intention to rape her. The doc-
tor, stripped of his natural energies, alienated 
from them in his Symbolic roles, finds himself 
depleted, ‘horseless’ and immobile. Alienated 
from his organic existence, the doctor’s body is 
passively transported by the force of norms and 
habits that devoid it of vitality. As he arrives to 
the patient’s home, the doctor is rushed in by the 
patient’s family.
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Rosa co-produces the Symbolic by virtue of 
her social role as servant, but being the only char-
acter in the story bearing a name, she instates the 
Imaginary, her name triggering color and visual 
images. The doctor is clearly fond of her and 
yearns for her. She offers the doctor personal rec-
ognition and relational intimacy. The groom vio-
lates her specular position by marking her skin 
with his teeth. The doctor’s decision to maintain 
his Symbolic positioning and desert the object of 
his affections deprives both him and Rosa of their 
Imaginary skin. Rosa becomes a pure physical 
being, a sacrificial lost ‘thing’, violently subju-
gated to the Real. As the Imaginary home the 
doctor and Rosa shared crashes under the groom’s 
onslaught, Rosa’s wound, soon re-found in the 
doctor’s patient, remains uncannily inscribed in 
the reader’s consciousness, like the smile of the 
vanishing Cheshire cat in Alice’s wonderland, a 
metonymic echo of a cheek, a damsel, a relation 
of love.

The doctor’s Symbolic husk is brought to its 
destination in the sickroom. He looks at the 
young man in his bed: “Thin, without fever, not 
cold, not warm, with empty eyes, without a shirt, 
the young man under the stuffed quilt heaves 
himself up, hangs around my throat, and whis-
pers in my ear, “Doctor, let me die””. Indeed, it 
seems that in a limbo of neutrality and sterility, 
lacking any distinctive and singular identifying 
trait, the patient is already dead. There is nothing 
alive about him. At this moment the patient is 
revealed as an additional double for the doctor. 
Both lack vitality; both are but husks in their 
Symbolic roles of doctor and patient. Their 
bodily functions are ‘dead’ to the extent that the 
doctor’s perceptual apparatus does not function. 
He sees nothing. Not even his patient’s illness.

In the abyss of this lack of vitality the doctor 
recalls his Rosa. His wish to save her makes him 
bitter with his Symbolic calling: “I am employed 
by the district and do my duty to the full, right to 
the point where it’s almost too much. Badly paid, 
but I’m generous and ready to help the poor. I 
still have to look after Rosa, and then the young 
man may have his way, and I want to die too”. It 
seems that the young man’s lack of life and lack 
of desire to live reflects to the doctor his own loss 

of life. He envisions for a moment the physical 
life he might have shared with Rosa, had he not 
devoted himself so exclusively to work. He 
understands the way the Symbolic had drained 
his desire for pleasure, his ability to have an 
embodied relation with another. The doctor tells 
us that such a life was a possibility just as he 
acknowledges that this possibility no longer 
exists: “With the help of my night bell the entire 
region torments me, but that this time I had to 
sacrifice Rosa as well, this beautiful girl, who 
lives in my house all year long and whom I 
scarcely notice–this sacrifice is too great…”.

The memory of Rosa and his imaginary exis-
tence enliven the doctor’s body enough to restore 
something of its lost functions. The doctor now 
finds what he had formerly missed—his patient’s 
wound: “On his right side, in the region of the 
hip, a wound the size of the palm of one’s hand 
has opened up. Rose colored, in many different 
shadings, dark in the depths, brighter on the 
edges, delicately grained, with uneven patches of 
blood, open to the light like a mine”. This wound, 
intricately described, with a detail found nowhere 
else in the story, bleeds color into the formerly 
grey and white scenery of the story. Juxtaposing 
the vision of life represented by Rosa and the per-
ception of the formerly missed wound, its signifi-
cance is made clear: it holds the energy of life in 
its texture, in its color, in its depths and in its hyp-
notic quality. Indeed, the wound is inhabited by 
forms of life: “Close up a complication is appar-
ent. Who can look at that without whistling 
softly? Worms, as thick and long as my little fin-
ger, themselves rose-colored and also spattered 
with blood, are wriggling their white bodies with 
many limbs from their stronghold in the inner of 
the wound towards the light”. The wound is the 
only living thing in the pale nondescript boy. The 
worms are described as birthed beings from 
within this wound, searching for light. As the 
doctor discovers this Real of life, the desire to 
live takes hold of the boy: ““Will you save me?” 
whispers the young man, sobbing, quite blinded 
by the life inside his wound”.

This wound is the break in the skin that holds 
the body, that claims individuation and that holds 
ordinary significations. The break in the skin 
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allows the doctor to see and to experience both 
his patient and himself. It allows the obscene and 
terrifying beauty of life to manifest itself, as it 
cuts through the regular fabric of life and habit. 
The habituality of life is shown in its deadening 
potential, as the equation between the skin’s 
integrity and way life is undone. The living dead 
are both blinded by the life that is exposed in the 
wound which, like an organism, opens up and 
turns to the light.

The doctor acts again in the logic of doubles 
when he realizes that the boy’s malaise is his 
own. Like the doctor, the boy lacks a backbone, 
as the neighbor’s children taunt him with their 
song: “Take his clothes off, and then he’ll heal, 
and if he doesn’t cure, then kill him. It’s only a 
doctor; it’s only a doctor”. Stripped of both his 
Symbolic and Imaginary skins (respectively, his 
ability to heal and to love) only the chaotic Real 
remains. This Real juncture means both life and 
death. Despite its despicable, traumatic nature, it 
also holds the beauty of life. We see this double 
nature of the Real in something else, namely, the 
position of the wound in its Symbolic 
reverberations.

There is a moment in the book of Genesis 
when Jacob prepares himself to re-meet his 
estranged double/brother—Esav. He spends the 
night alone on a riverside. There, a mysterious 
being, considered to be an angel or God, wrestles 
with Jacob, striking him painfully in the hollow 
of his thigh. This locus in Jacobs body gets sanc-
tified as the mark of god by the prohibition of 
eating the thigh tendon (which appears later in 
Genesis). Thus, the wound encapsulates not only 
the Real (in its uncanny and paradoxical nature), 
but also the Symbolic (as emblem of a godly 
touch) and the Imaginary (as the echo of Rosa’s 
bitten cheek). The wound, then, encapsulates 
both the fragmentation of human existence and 
the possibility of its rebinding. It holds the poten-
tial for reaching a new integration between body 
and subjectivity, matter and meaning.

The doctor is stripped of his clothes, put to 
bed with the boy, laid down on the side of his 
wound. It seems here that this wound serves to 
surpass the imaginary delineation of bodies, cre-
ating a potential of shared life, an additional 

potential that is not realized in the story. The boy 
is angry and derisive, furious with the doctor’s 
impotence to heal him. And yet, he grasps the 
beauty of his wound: “I came into the world with 
a beautiful wound; that was all I was furnished 
with”. This seems to echo the deep knowledge 
the doctor has of symptoms, knowledge reflected 
in both his fascination with this particular wound 
and with the general aim of his calling. The doc-
tor in search of a symptom is a subject searching 
for the real.

The doctor replies enigmatically, yet in a way 
that apparently comforts the boy and allows him 
to die peacefully. He says to him: “Young friend,” 
I say, “your mistake is that you have no perspec-
tive. I’ve already been in all the sick rooms, far 
and wide, and I tell you, your wound is not so 
bad. Made in a tight corner with two blows from 
an axe. Many people offer their side and hardly 
hear the axe in the forest, to say nothing of the 
fact that it’s coming closer to them.” Only one 
thing carries a clear meaning in the doctor’s 
opaque narrative: the doctor tells the boy that 
people seek this, this blow, this wound, this 
something that they offer themselves to receive 
and oftentimes miss, losing the possibility of the 
meaning it may grant.

The doctor exits the scene when the boy dies. 
But he will not make it home: “Naked, aban-
doned to the frost of this unhappy age, with an 
earthly carriage and unearthly horses, I drive 
around by myself, an old man. My fur coat hangs 
behind the wagon, but I cannot reach it, and no 
one from the nimble rabble of patients lifts a fin-
ger”. The doctor here is bereft of all skin. He has 
come apart, he has shed his Symbolic and 
Imaginary skin, and he has left behind the seeth-
ing life of the symptom. Not owning his symp-
tom is the signal of his impending death.

�Conclusion

It seems we have traversed much territory in 
order to reach a point where we may approach 
any itch, bruise, allergy or lesion with curios-
ity. We have presented skin’s ambiguous 
potential, its functions as a border and a cloak, 
as a mirroring of self and as its mask. 
Interfacing the self and the world, the skin acts 
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as locus and site of inscriptions—cultural, 
psychic and contingent. The skin can be 
marked to include or ostracize, to register per-
sonal history, collective histories and traumas. 
It is always a part of both the Real and the 
Symbolic, as organ and as art. Its history as a 
memory space and a sensual organ is impli-
cated in personality formation and our rela-
tions with others. We have investigated the 
skin in its opacity as well as in its permeabil-
ity; as a medium of communication as well as 
a mediator between the internal and the exter-
nal. We have explored its function as a repre-
sentative of self, alongside its nature as a site 
of sensuality and eroticism.

Encountering a symptom upon the skin, we 
enter a realm of multiple significations and 
meanings. We may be forced to examine what 
we conceive as natural, what narratives we 
adhere to, how we comprehend the unravel-
ling of the Symbolic, Imaginary and the Real 
and what may be our role in their method of 
re-harmonizing. A patient with a symptom 
always ails. Yet, we do not know what ails. We 
encounter, as have healers of soma and psyche 
for years, the mixture of bewilderment and 
anxiety, pain and pleasure, which arise when a 
person encounters upon his flesh the uncanny 
and the incomprehensible. Irregularity of the 
skin always carries a message that is formed 
in the disharmonized juncture of organism, 
psyche and society.

We do not advocate an idealization of symp-
toms. But we believe that the symptom acts as 
a transitional phenomenon: it reshuffles our 
familiar ways of being in the world. The symp-
tom calls for a change that is sometimes interior 
and sometimes manifest. Sometimes the symp-
tom requires deciphering in order to understand 
its message. But at all times, it expresses energy 
that is vital, restless, seeking. The symptom 
signals both our resilience and our malleability. 
It testifies to questions, to possibilities of 
change and modes of rebellion. Symptoms may 
need healing, but they may also demand a 
closer appreciation of their function. A symp-
tom is a message from the Real, dissatisfaction 
with the prescribed and the normative, even 

when these are pleasurable. It urges us to recon-
sider the metaphors we live by. It calls upon us 
as doctors–as subjects of the Symbolic–to pay 
attention to the Real.
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A
Absent nipples, 141
Acanthosis Nigricans, 143
Acitretin, 148
Acne, see also specific acnes

adult onset, 175–177
during breastfeeding, 174
clinical features, 172
female, 174, 175
infantile, 173–174
isotretinoin, 175, 178
lactation, 174
light device therapies, 178
pathogenesis, 171

hormonal effects, 171–172
males, 172, 173

during pregnancy, 174
systemic therapy, 178
topical therapy, 177
treatment, 176–177

Acne conglobata, 173
Acne cosmetica, 177
Acne excoriee, 177
Acne fulminans (AF), 173
Acne inversa, 178–179
Acne keloidalis nuchae (AKN)

clinical features, 15–16
epidemiology, 15
gender, 15
histology, 16
pathogenesis, 15
skin of color, 15
treatment, 16

Acne vulgaris, 171
Acquired melanocytic nevi (AMN)

clinical features, 189
diagnosis, 190
epidemiology, 189
globular pattern, 182
pregnancy, 190
treatment, 190

Acrylate allergy
diagnosis, 252
incidence, 251

protective measures, 253
symptoms, 252

AD, see Atopic dermatitis (AD)
Adenexal polyp of neonatal skin, 144
Adult onset acne, 175

psychological effect, 176, 177
treatment, 176

Adults, hair growth, 33
AF, see Acne fulminans (AF)
African hairs, 34
Aging

clinical features, 271
gender differences, 271

AKN, see Acne keloidalis nuchae (AKN)
Alcohol abuse, 38
Alcohol consumption, psoriasis, 65
Alienation, 290
Allergic contact dermatitis (ACD), 150–151, 245,  

251, 253
Allodynia, 163
α-galactosidase A, 105
Amastigotes, 227, 231
AMN, see Acquired melanocytic nevi (AMN)
AMNGT, see Atypical melanocytic nevi of the genital 

type (AMNGT)
Amyopathic DM (ADM), 59
Androgen receptors (ARs), 32, 199
Angiogenesis, infantile hemangioma, 219
Ankyloglossia, 156
Anthralin, 149
Anti-androgen therapy, acne, 175
Anzieu, Didier, 285–287, 289, 292
Appropriate use criteria (AUC), MMS, 268
Apremilast, 149
Artificial nails, 250
Atavism, 141
Atenolol, 217
Athlete’s foot, see Tinea pedis
Atopic dermatitis (AD), 149

clinical manifestation, 244–245
diagnosis, 245
differential diagnosis, 245
dupilumab, 246
environmental risk factors, 244
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Atopic dermatitis (AD) (cont.)
epidemiology, 243
gender variations, 243–244
immunological hypothesis, 244
immunotherapy, 246
nemolizumab, 246
pathophysiology, 244
phototherapy, 246
prevalence, 244
risk factors, 244
skin barrier hypothesis, 244
systemic immunosuppressant treatment, 246
tofacitinib, 246
topical calcineurin inhibitors, 246
topical steroid, 246
treatment, 245, 247

Attractiveness, 255
averageness, 256
cheek enhancement, 261, 262
ethnicity, 258–263
evolutionary esthetics, 256
eyebrow shaping, 263
female traits characteristics, 257
golden ratio, 256
lips enhancement, 259–261
male traits characteristics, 257
sexual dimorphism, 258
symmetry, 256

Atypical melanocytic nevi of the genital type (AMNGT), 
185

Autoimmune diseases
CLE, 56–57
dermatomyositis, 58–59
frequency ratios and illness course, 60
pregnancy effects on, 54
rheumatoid arthritis, 58
scleroderma, 58
Sjögren’s syndrome, 59
SLE, 56

Autologous Whole Blood (AWB) injection, 129
Autoradiographic labelling method, 26

B
B7-H1, 202
Balanitis, 239
Barracuda feeders, 158
Basal cell carcinoma (BCC), 267–269
Beauty

averageness, 256
canons, 255–256
cheek enhancement, 261, 262
ethnicity, 258–263
evolutionary esthetics, 256
eyebrow shaping, 263
golden ratio, 256
lips enhancement, 259–261
symmetry, 256

Benzoyl peroxide, acne, 177
β-adrenergic signaling pathway, 217–218
Beta-blockers, 215, 217
β-catenin, 205
Bidet nail, 50
Biopsy

cutaneous leishmaniasis, 231
nevus, 190
types of, 191

Blaschko’s lines, 108, 116
Blue nevi, 182
Body politic, 288
Bork–Baykal phenomenon, 185
Bottle feeding, 141
Botulinum neurotoxin type A, 274
Breast

melanocytic nevi, 184
pumps, 163
shells, 163–164

Breastfeeding, 151
acne during, 174
pain associated with, 152

Broken-skin, 284

C
Calcipotriol, 149
Cancer, see also specific cancers

types, 195
Cancer/testis (CT) antigens, 205
Candida balanitis, 239
Candida folliculitis, 239
Candida spp., 235, 239
Candida vulvovaginitis, 239
Carcinoma, see specific carcinomas
Centers for Disease Control and Prevention, 7, 194
Central centrifugal cicatricial alopecia (CCCA)

clinical features, 13
epidemiology, 12
gender, 13
histology, 13
pathogenesis, 12
skin of color, 12–13
treatment, 13

Central nervous system (CNS) effects,  
propranolol, 217

Cheeks
enhancement, 261, 262
gender differences

anatomy, 273
fillers, 278

Chiclero’s ulcer, 229
Children, hair growth, 33
Chin, neurotoxins for, 276
Cholesterol sulfate (CS), 46, 90
Chondrodysplasia punctata type 2, see Conradi-

Hunermann-Happle syndrome (CHHS)
Chromosomal abnormalities, 117, 119
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Chronic granulomatos disease, 102
Ciclosporine, 132
CL, see Cutaneous leishmaniasis (CL)
CMN, see Congenital melanocytic nevi (CMN)
Coal tar, 149
Combined oral contraceptives (COCs), acne, 176–178
Comedonal acne, 171–174, 177
Congenital Hemidysplasia with Ichthyosiform 

Erythroderma/Nevus and Limb Defects 
(CHILD) syndrome, 108

Congenital melanocytic nevi (CMN), 181, 184
Conradi-Hunermann-Happle syndrome (CHHS), 108, 

114
Contact dermatitis, 251, 253, 150–151, 245, 47
Corneocytes, 26
Cortisone, 35
Country Doctor (Kafka), 294
Crow’s feet, 275, 276
Cultural differences, 12
Cupid’s bow, 260, 261
Cutaneous candidiasis, 239
Cutaneous leishmaniasis (CL), see also Mucocutaneous 

leishmaniasis (MCL)
biopsy, 231
culture, 230
diagnosis, 230–231
NWCL

clinical features, 229–230
etiology and epidemiology, 228–229

OWCL, 228
PCR, 231
smear, 230
treatment, 231–232
uncomplicated vs. complicated infection, 231

Cutaneous lupus erythematosus (CLE), 56
Cutaneous melanoma, 193, 205
Cutometer®, 5
Cyclic 3′-5′ adenosine monophosphate (cAMP), 217, 

218
Cyclosporine, 149

D
Dansyl chloride, 26
Darwin’s theory, 256
DCS, see Dissecting cellulitis of the scalp (DCS)
Denture-related stomatitis, 239
Deoxycholic acid, 278
Dermal filler, 259, 277, 278
Dermal melanocytoses, 19
Dermal nevus, 190
DermaLab® Combo, 5
Dermatitis, see specific dermatitis
Dermatologic manifestations, 117, 120
Dermatological disorders, 249

nail technicians, 251–253
Dermatologists, 271
Dermatology Life Quality Index (DLQI), 70

Dermatomyositis (DM), 58
Dermis, 26–27
Dermoscopy

acquired melanocytic nevi, 182
blue nevi, 182
congenital melanocytic nevi, 181
halo nevi, 183
junctional nevi, 190
spitz nevi, 183

Diabetes, psoriasis, 68
Diet, 7
5α-Dihydrotestosterone (DHT), 171
1,25-Dihydroxyvitamin D3 [1,25(OH)2 D3], 203
Discipline and Punish (Foucault), 287
Disciplines, 287
Dissecting cellulitis of the scalp (DCS), 17

clinical features, 18
epidemiology, 18
gender, 18
histology, 18
pathogenesis, 18
skin of color, 18
treatment, 18–19

Drug survival, 73
Dupilumab, atopic dermatitis, 246
Dyskeratosis congenita, 102

E
Ectodysplasin (EDA) gene, 106
Eczema, see Atopic dermatitis (AD)
Emopamil-binding protein (EBP), 108
Endothelial isoform of nitric-oxide synthase (eNOS), 

218, 219
Endothelial progenitor cells (EPCs), 221
Epidermalization of inferiority, 289
Epidermis, 26
Epinephrine (E), 217
Epithelioid blue nevus, 182
Erosio interdigitalis blastomycetica, 239
Erosive adenomatosis, of nipple, 145
Espundia, 230
Estradiol (E2), 220, 221
Estrogen

exogenous and endogenous, 196
pro-angiogenic/vasculogenic effects, 220
treatment, 201

Estrogen receptors (ERs), 31
alpha, 197
beta, 184, 197
melanocytes, 83

Ethnicity, hair specificity, 36
European Organization for Research and Treatment of 

Cancer, 194
European society of Mohs surgeons (ESMS), 269
Exchange Protein activated by Adenylyl Cyclase 

(EPAC), 218
Excisional biopsy, 190, 191
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Exposome concept, 25
Extracellular matrix (ECM), 27
Eyebrow shaping, 263
Eyes, 273

F
Fabry disease, 99, 105
Facial anatomy

cheek, 273
eye, 273
forehead, 272
gender differences, 272–274
glabella, 272
lip, 273
mandible, 274
nose, 273

Facial asymmetries, 256
Facial attractiveness, 255

averageness, 256
cheek enhancement, 261, 262
ethnicity, 258–263
evolutionary esthetics, 256
eyebrow shaping, 263
female traits characteristics, 257
golden ratio, 256
lips enhancement, 259–261
male traits characteristics, 257
sexual dimorphism, 258
symmetry, 256

Facial rejuvenation, neurotoxins
glabellar and forehead wrinkles, 274, 275
jaw and chin, 276–277
nose, 276
periocular wrinkles, 275

Facial symmetry, 256–258
Facial wrinkling, 5, 6
Fat reduction, 278
Favus, 237
Female predominance, 220, 221
Female sex hormones, 196
Femininity, 257, 259, 261, 288
Filaggrin gene mutation, 244
Fingernail coatings, 249
Five stars technique for malar enhancement, 262
Flat nipples, 153
Fluconazole

onychomycosis, 236
pityriasis versicolor, 240

Flutamide, 177, 199, 200
Focal dermal hypoplasia (FDH), 116
Follicular degeneration syndrome, see Central centrifugal 

cicatricial alopecia (CCCA)
Follicular keratinization, 18
Forehead, 272, 274, 275
Formal signifiers, 286, 287
FoxP3, 206
Freudian principle, 285
Fungal infection

cutaneous candidiasis, 239
mycological laboratory analysis, 240

onychomycosis, 235
pityriasis versicolor, 239–240
tinea capitis, 237
tinea corporis, 238
tinea cruris, 237
tinea manuum, 238
tinea pedis, 236

Fusiform excision biopsy, 190, 191

G
Garment nevi, 181
Gender differences, 257

acne, 172–176
aging in, 271
atopic dermatitis, 243
attractiveness (see Attractiveness)
facial anatomy, 272–274
hemangioma, 220
leishmaniasis and, 232
Mohs micrographic surgery, 268
nevus, 183

Gender disparity, 194
Gene expression

X chromosome
inactivation process, 204
oncogenes, 205
tumor suppressor genes, 205

Y chromosome, 206
Genectic basis, infantile hemangioma, 221
Generalized pustular psoriasis (GPP), 66
Genetic factors

influence on immune system, 55
nevus, 189

Genitalia, melanocytic nevi, 185
Genodermatoses

Blaschko’s lines, 91, 115
Conradi-Hunermann-Happle syndrome, 108
dermatologic manifestations, 117, 120
Fabry disease, 105
focal dermal hypoplasia, 116
gender differences, 118–119
hypohidrotic ectodermal dysplasia, 106
incontinentia pigmenti, 114
Klinefelter syndrome, 117
Menkes disease, 107
steroid sulfatase deficiency, 90
Turner syndrome, 120
X inactivation in female embryo, 90
X-linked dominant genodermatoses, 108–113
X-linked inheritance pattern, 89
X-linked recessive genodermatoses, 90, 92, 104

Genomic imprinting, 64
Glabella, gender differences

anatomy, 272
dermal fillers, 278
neurotoxins, 274, 275

Glucose transporter-1 (GLUT1), 216
Golden mask, 256
Golden ratio, 256
Griseofulvin, tinea capitis, 238
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H
Habitus, 288
Hair and endogenous hormones, 34–35
Hair based gender identification, 36
Hair follicle, 31
Hair graying, 34
Hair growth

adults, 33
African hairs, 34
children, 33
vellus hair, 33–34

Hair modification, transgender people, 35–36
Hair pain, 38
Hair physiology, 12
Hair structure

androgen receptors, 32
estrogen receptors, 31–32
progestron receptors, 32
trace metal composition, 32–33

Hair variations
alcohol, 38
ethnicity, 36
heavy metals and pollution, 36–38
normal/physiologic conditions, 31

Halo nevi, 182
Health-related quality of life (HRQoL), 70–72
Heavy metals, hair variations, 36
Hemangioma, 216

gender and, 220
infantile (see Infantile hemangioma (IH))

Hemangioma endothelial cells (HemECs), 216
Hemangioma-derived progenitor/stem cells (HemSCs), 

216
Hepatocellular cancer (HCC), 207
HepG2 cells, 207
Herpes simplex virus, 161
Herpes zoster, 161–162
Hidradenitis suppurativa (HS), 178
Homeostasis, immune system, 200–202
Hormonal therapy, 174, 176
Hormone homeostasis protein, 204
Hot comb alopecia, see Central centrifugal cicatricial 

alopecia (CCCA)
HS, see Hidradenitis suppurativa (HS)
Hyaluronic acid (HA), 27, 277
Hyperandrogenism, 175, 176, 178
Hyper-IgM syndrome, 98
Hyperpigmentation, 87
Hypertrophic scarring, 120
Hypogonadism, 105
Hypohidrotic ectodermal dysplasia, 93, 106
Hyponychium, 43
Hypoparathyroidism, 131
Hypopigmentation, 84, 85
Hypoxia-inducible factor (HIF)-1α, 219

I
Ichthyosis, 90
Ichthyosis follicularis, atrichia and photophobia (IFAP) 

syndrome, 92

IH, see Infantile hemangioma (IH)
IL36RN mutations, 131
Imaginary order, 290, 294
Immune dysregulation, polyendocrinopathy, enteropathy, 

x-linked syndrome (IPEX), 96
Immune system

baseline differences, 202
components and activity, 53–54
environmental exposure, 55–56
genetic factors influence on, 55
homeostasis, 200, 201
sex hormone influences on, 54

Immunohistochemical techniques, 202
Immunomodulatory therapies, 201
Immunotherapy, atopic dermatitis, 246
Impetigo herpetiformis, 131–132
Incontinentia pigmenti (IP), 114
Infantile acne, 174
Infantile hemangioma (IH)

angiogenesis, 219
cellular components, 216
clinical course, 215
epidemiology, 215
estrogen effect, 220–221
genetic basis, 221
hemangioma-derived progenitor/stem cells, 216
hemangioma endothelial cells, 216
macrophages, 216
myeloid cells, 216
pericytes, 216
propranolol treatment, 217
referral bias, 220
vascular tone, 218–219
vasculogenesis, 219–220

Infraorbital hollow, fillers, 277
Inscription, 286
Inter-gender sexual attraction, 263
Interleukin-8 (IL-8), 197
International Dermoscopy Society, 185
Intradermal nevi, 190
Intrinsic aging, 25
Inverted nipples, 153
Irritant Dermatitis, 150
Isotretinoin, acne, 175, 178
Itraconazole, onychomycosis, 236

J
Jaws, neurotoxins for, 276
Jawline fillers, 278
Jock itch, 237
Junctional nevi, 189, 190
Juvenile DM (JDM), 59

K
Karyotype, 89
Keloid formation, 120
Keratosis follicularis spinulosa decalvans (KFSD), 93
Kerion celsi, 237
Klinefelter syndrome (KS), 117

Index



304

L
Lacanian perspective, 290
Lactation, acne, 174
Laser therapy, 17
Lead (Pb), 37
Leishman–Donovan (LD) bodies, 230, 231
Leishmania spp.

L. aethiopica, 228
L. braziliensis, 229, 230, 232, 233
L. infantum, 228
L. major, 228, 229, 233
L. mexicana, 229
L. tropica, 228, 229, 232, 233
L. viannia, 229, 230

Leishmaniasis, 228
clinical manifestations, 227
cutaneous (see Cutaneous leishmaniasis (CL))
gender differences, 232–233

Leukoderma, 84
Libidinal recharging, 286
Light curing gels, 250
Light device therapy, acne, 178
Light emitting diodes (LED) technology, 48
Limb malformations, 116
Linear IgM dermatosis, 135
Lips

enhancement, 259–261
gender differences

anatomy, 273–274
fillers, 278

Lymphedema, 120
Lyonization, 90

M
Macrophages, 216
Magnetic resonance imaging (MRI), soft tissue 

augmentation, 277
Majocchi granuloma, 239
Malassezia spp., 239
Male sex hormones, 198
Mammary duct ectasia, 144
Mandible anatomy, 274
Margin controlled surgery, 267
Masculinity, 259, 288
Masked hypertension, 68
Mast cells (MCs), 128
Materiality, 288
Maternal dysfunction, 286
Maternal X (Xm) chromosomes, 204
Matrix metalloproteinase (MMP) expression, 25
May-Grünwald-Giemsa stain, 230
MCL, see Mucocutaneous leishmaniasis (MCL)
Melanocytes, 83–84, 139, 189
Melanocytic nevi

AMN, 182, 189
clinical features, 189
diagnosis, 190
epidemiology, 189

pregnancy, 190
treatment, 190

blue nevi, 182
breast, 184–185
CMN, 181–182
genitalia, 185–186
halo nevi, 182–183
pregnancy, 183–184
spitz nevi, 183

Melanogenesis, 83
Melanoma, 193–196

death rates, 195
etiologic fraction of, 183
female sex hormones, 196–198
immune homeostasis, 200–201
immunomodulatory therapies, 201
incidence rates, 198
male sex hormones, 198–200
melanocytic nevi (see Melanocytic nevi)
mortality rates, 199
penile, 186
prognostic factors, 193
reactive oxygen species, 202–203
sex differences, 193
sex disparity, 195
survival, 196, 200
vitamin D effects, 203
vulvar, 186
X chromosome

inactivation process, 204
oncogenes, 205
tumor suppressor genes, 205

Y chromosome, 206
Melasma

clinical features, 21
clinical presentation, 86
epidemiology, 20, 85
etiology, 86
gender, 20–21
histologic findings, 86
histology, 21
management, 86
pathogenesis, 20
quality of life, 86
skin of color, 20
treatment, 21

Menkes disease, 101, 107
Metabolic syndrome, 68
Methacrylate allergy

diagnosis, 252
incidence, 251
protective measures, 253
symptoms, 252

Methotrexate, 148
2-Methoxyestradiol (2ME2), 197
Microdroplet technique, 278
Micrographic surgery, see Mohs micrographic surgery 

(MMS)
MicroRNAs (miRNAs), 205
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Microsporum canis, 237, 238
Milk blebs, 162–163
Mohs micrographic surgery (MMS)

appropriate use criteria for, 268
gender differences, 268
indications for, 267–268
outcomes, 269
physician bias, 269
practitioners, 269
tumor

anatomical location for, 268–269
prevalence and subtype, 268

Mosaicism, 120
Mucocutaneous leishmaniasis (MCL), 229, 230, 233
Mucosal disease, 230
Mural cells, 216
Mycology, 240
Myeloid cells, 216

N
N,N-Dimethyl p-toluidine (DMPT), 250
Nail

apparatus, anatomy of, 43–44
bed’s dorsal surface, 43
bidet nail, 50
change in pregnancy, 50–51
configuration, 46
contraceptive pill, 50
curvature, 45
cuticle, 43
decoration of, 46
dip nails, 49
disorders related to daily chores, 51
distant contact dermatitis, 47
general linear models, 45
gold plated prosthetic full nail, 50
management of brittle, 51
matrix, 43
physiological factors and growth, 44–45
plate’s convex shape, 45
premenstrual phase, 50
premixed acrylic gel, 48
press-on nail art coatings, 49
proximal nail fold, 43
sculptured nails, 46–47
self-adherent colored plastic film, 49
shape of, 45–46
subungual dyskeratotic tumors, 50
subungual nail infection, 47
temporary/press-on artificial nails, 49
thickness, 43
transfer of allergens, 47
ultraviolet gels, 48
unit anatomy, 44
UV LED technology, 48–49

Nail enamel, 250
Nail hardeners, 250, 252
Nail shedding, 252

Nail technicians
artificial nails, 250
light curing gels, 250
nail mending/wrapping, 250
occupational dermatological disorders, 251, 253

diagnosis, 252
incidence, 251–252
protective measures, 253
symptoms, 252

sculptured nails, 250
services, 249–251

Nail wraps, 250
Name-of-the-Father, 291
Nemolizumab, atopic dermatitis, 246
Neurotoxins

forehead, 274, 275
glabellar, 274, 275
jaw and chin, 276
nasal rejuvenation, 276
periocular wrinkles, 275

Nevomelanocytes, 189
Nevus, see also Melanocytic nevi

clinical features, 189–190
dermal, 190
diagnosis, 190
epidemiology, 189
gender differences, 183
genetic factors, 189
halo, 182
junctional (see Junctional nevi)
pregnancy, 189, 190
prevalence of, 189
shave removal, 191
spitz, 183
tardive, 181
treatment, 190–191

Nevus cells, 189–190
Nevus of Ota

clinical features, 19–20
epidemiology, 19
histology, 20
pathogenesis, 19
treatment, 20

Nevus spilus, 182
New World cutaneous leishmaniasis (NWCL), see also 

Cutaneous leishmaniasis (CL)
clinical features, 229
etiology and epidemiology, 228
treatment, 232

Newborn characteristics, 258
Nipples

Acanthosis Nigricans, 143
adnexal polyp of neonatal skin, 144
allergic contact dermatitis, 150–151
allodynia, 163
anatomy and physiology of, 139–140
ankyloglossia, 157–158
atopic dermatitis, 149–150
bacterial infections, 159–160
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Nipples (cont.)
breastfeeding, 151, 152
breast shells, 163
eczema of, 149
as erogenous zone, 140–141
erosive adenomatosis of, 144–145
flat and inverted nipples, 153–155
herpes simplex virus, 161
herpes zoster, 161
hyperkeratosis, 142
irritant dermatitis, 150
Jogger’s nipples, 150
lip tie, 157
male mammals, 139
mammary duct ectasia, 144
milk blebs, 162
mother–infant mismatch, 158–159
nevoid hyperkeratosis, 143
nipple piercing, 145–146
Paget’s disease, 145, 146
pain associated with high intraoral  

vacuum, 158
pain, etiology of, 152–153
positioning of babies, 158
psoriasis, 148–149
during pregnancy, 146
receding chin/jaw and high palate, 156
rudimentary/absent nipples, 141
seborrheic keratosis, 143–144
secondary hyperkeratosis, 143
shape, 153
shields, 154
skin disease involving, 147–148
sports injury, 150
Staph epidermidis, 159
Staphlococcus epidermidis, 159
supernumerary nipples, 141–142
vasospasm, 154
yeast infection, 160–161

Nodulocystic acne, 173
Non-inflammatory acne, 172, 178
Non-melanoma skin cancer (NMSC), 267
Norepinephrine (NE), 217, 219
Nose, gender differences

anatomy, 273
neurotoxins, 276

Nutrition, 7
NWCL, see New World cutaneous leishmaniasis 

(NWCL)

O
Obesity, psoriasis, 68
Occupational skin disease, 249

nail technician, 251–253
Old World cutaneous leishmaniasis (OWCL), see also 

Cutaneous leishmaniasis (CL)
clinical features, 228
etiology and epidemiology, 228
treatment, 232

Omalizumab, 129
Oncogenes, 205
Onycholysis, 252
Onychomycosis, 235–236
Oral candidiasis, 239
Oral contraceptives (OCPs), acne, 174–178
Osteopathia striata, 116
Ovariectomy, 203
OWCL, see Old World cutaneous leishmaniasis  

(OWCL)
Oxidative stress, 202
Oxytocin, 140

P
Paget’s disease, 145
Palmoplantar pustulosis (PPP), 66
Paternal (Xp) chromosomes, 204
Pattern hair loss, 38–39
PCOS, see Polycystic ovary syndrome (PCOS)
PCR, see Polymerase chain reaction (PCR)
PD-1 signaling pathway, 202
PD-L1, see B7-H1
Pemphigoid gestationis (PG)

clinical presentation, 130
direct and indirect immunofluorescence, 130
epidemiology, 129
histopathology, 130
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