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Series Editor’s Foreword

Twenty five years ago the subject of male infertility scarcely existed in
urological practice. At that time semen analysis was a rather cursory
microscopic test, the scope of endocrine and hormone tests was
limited and debate about the relevance of a varicocele was only just
beginning. Since then, progress has owed about as much to
sociological change as medical progress. Acceptance that problems of
fertility should be shared between partners is now no longer
questioned and the willingness of both husband and wife to recognise
this and to seek help has been an important change in clinical
practice.

This book is concerned primarily with male infertility and it will be
evident that this is now a substantial subject in its own right. However
a need for a broad prospective in this subject is emphasised by a
chapter on female assessment as well as reference to female aspects
of infertility wherever relevant so that the reader remains properly
aware that this subject is a problem for the couple.

Because our knowledge of this subject is changing so rapidly, Mr
Hargreave has separated the contents into two parts. The first is
concerned with basic biological problems and investigations with a
full evaluation of current knowledge and methods. Also, details of
new techniques that offer the prospect of real progress are a special
attraction in this section.

In the second part of the book Mr Hargreave has encouraged his
expert contributors to evaluate their subject both in terms of
management and prognosis. It is a frustration to the clinician that so
much of the work in male infertility comprises the choice of
treatments that are very limited and their results unpredictable. Each
topic in the second part of this book is dealt with in a very practical
manner so that the authors succeed admirably in clarifying and not
confusing the reader.

The infertile couple is anxious to know exactly what is the problem,
whether or not it can be treated and what are the chances of achieving
a pregnancy. Mr Hargreave has emphasised the management of the
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couple and clinicians will appreciate this approach as well as the
presentation of new data that offer important trends in diagnosis and
treatment.

Edinburgh, April 1983 Geoffrey Chisholm



Preface

This book is intended to help the clinician in dealing with the infertile
couple with an emphasis on the male factors. In the last 20 years there
has been greater understanding of female infertility and it is now true
to say that in most cases the problem can be defined and, in many,
successful treatment given. The diagnosis of infertility on the part of
the husband is imprecise and management usually ineffectual. There
are two main problems that have led to this lack of progress: the first
is that it has been traditional to assess husband and wife in separate
clinics with the result that much of the published data about one or
the other partner is meaningless if success is judged in terms of
pregnancy. The second problem is that there are few tests that can be
done on the husband that correlate with his subsequent fertility.

This book is divided into two parts. The first is devoted to
investigation and basic science. In addition to an attempt to broadly
cover the subject, special emphasis has been given to newer tech-
niques of sperm analysis such as zona-free egg penetration. This lat-
ter test gives for the first time a method of measuring the ability of
spermatazoa to fertilise and not only promises to give prognostic
information about a man’s fertility but may also allow the laboratory
study of metabolic processes in sperm to be correlated with the ability
to fertilise. There are also comprehensive chapters on recent ad-
vances in endocrinology and antisperm antibodies as these are areas
where increased knowledge may soon lead to advances in therapy.
Included in this section are guides to testicular pathology, chromo-
some analysis and psychiatric aspects of infertility.

The second part of the book is a problem orientated approach
written by practising infertility clinicians. These sections are in-
tended to provide quick reference as to what can be done now. Great
care has been taken with the index in the hope that the busy clinician
can quickly find a practical guide to the problem at hand as well as
reference to the underlying science. Much clinical investigation of
infertility remains to be done and if this book helps in any way to
clarify the questions to be asked it will have been successful.
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The chapter on AID and adoption is thought provoking; it remains
to be seen whether the same problems of identity will afflict children
born from AID as has happened with adopted children. In my
experience most AID centres give very little information about
donors and indeed it would be very difficult to recruit donors if the
guidelines suggested by Dr. Triseliotis were followed; nevertheless
this aspect of AID needs to be considered in any long term follow-up.

All the contributors to this book started by emphasising that
rational management of infertility is only possible if the couple are
dealt with together. The aim of the clinician should be to help the
couple rather than to treat some abnormality. Most couples wish to
know the prognosis quickly and do not want to waste years trying
treatments that do not work. On the other hand the young couple
must be protected from too quickly abandoning hope. The following
extract from a press article conveys a patient’s point of view:

Yet there have always been men and women who have been unable for one reason
or another to reproduce. As at the other end of the scale there are those who are
superfertile. To my grandparents generation control of fertility was haphazard.
Fortune dealt you a small or large family or none at all, and if children did not arrive
this had to be accepted. Nowadays this is not so easily accepted and the infertile person
is therefore encouraged to expect a cure. It is within this framework of belief that
medicine operates. Infertility clinics are geared to success rates, i.e. pregnancies. They
are therefore inclined to encourage patients to keep on attending. Inevitably patients
themselves, driven by an intense desire to become pregnant support this approach. For
some this may end in pregnancy. However, for many this is unrealistic and draws out
the excrutiating period of hope and grief. Not knowing whether the future holds a child
for you or not is like losing someone who is’close to you. You don’t know whether to
believe he is dead or not so the future has no shape. The worst is expected, the best is
hoped for, but neither can be assimilated until one becomes a fact. (Juliet Miller 1978.
Quotation by permission of Juliet Miller and the Sunday Times).
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Chapter 1
Human Infertility

T. B. Hargreave

Give me children or else 1 die.

Genesis, Chap. 30, Verse 1.

Importance of Fertility to Mankind Past and Present

Rachel’s eloquent plea ringing through the centuries conveys clearly today the
desperate hope of the infertile couple. It is interesting that some of the first biblical
references to bodily disorders are to human infertility rather than ill health, e.g.
Sarah, Rachel, Hannah and Elizabeth. In many societies the barren woman is
condemned and childlessness may still be a conscious or unconscious reason for
divorce.

The importance of fertility can be seen in the widespread existence of fertility
rites. Often these rites are connected with the fertility of the land and thus symbolic
or actual intercourse may be portrayed to ensure a good harvest. The May Day
celebration of bringing home the may is of this type; a Maypole is erected and
festooned and young girls dance around this phallic symbol. The converse is also
true; the corn dolly made at harvest time would be kept to promote human fertility
(Fig. 1.1). Another association with fertility in the fields is Mother Goddess
symbolism (Neumann 1955). This ranges from crudely carved figures from the
Palaeolithic period to images of the Mother and Child in ancient Egypt and the
Virgin and Child in the Christian religion. Water has also been equated with
fertility because of its power to regenerate barren land and thus wells and springs
were commonly visited by infertile women. An example of this is the Derbyshire
well-dressing ceremony, which is almost certainly a vestige of an ancient fertility
rite. Many ancient gods have been depicted with an erect or large phallus e.g.
Hermes in Greece, Osiris in Egypt, Frey in Sweden and the Cerne Abbas Giant cut
into a Dorset hillside (Jensen 1963). In India sterile women used to visit the
Temples of Siva where they would press their naked bodies against the huge phallus
of the god’s statue. The mandrake root taken by Rachel is one of the earliest
fertility medicines but pigs’ teeth, elephants’ hair, frogs and spiders have all been



2 Male Infertility

Fig. 1.1. Rattle Wattle—this variation of the traditional fertility symbol the corn dolly was purchased at
a country féte in England in 1980

tried. In an old Hungarian custom the childless wife was struck with a stick which
had been used to part mating dogs.

These rites demonstrate how very old and strong is the human desire for fertility.
It is tempting to dismiss the problem of the infertile individual as irrelevant in the
face of the world population explosion. This may be correct from the point of view
of a politician allocating resources, but a doctor should always heed the patient’s
complaint. A strong argument for commitment to scientific research into human
fertility is that better understanding may yield safer contraceptives.

Incidence of Involuntary Fertility Past and Present

In this book the word ‘fertility’ is used to mean biological fertility or the
reproductive potential. This is generally accepted medical parlance although
fertility is really a statistical concept with social relevance referring to the
reproductive performance as measured in live births (Sauvy 1969), whereas the
word ‘fecundity’ is more correct when talking of biological reproductive potential.
The measurement of fertility is usually carried out by sociologists and statisticians
and these differences in medical and sociological terminology have to be borne in
mind when interpreting population data.

It is difficult to distinguish true biological involuntary infertility from voluntary or
involuntary infertility secondary to socio-economic factors, because the latter have
amuch greater effect. We may gain some idea of the maximum fertility potential by
examining statistics from two very special populations: the Hutterian Brethren
Church, an anabaptist sect living in Canada, and the Cocos Islanders (Potts and
Selman 1979). In both these societies a high value was set on children, contracep-
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tion was rejected and a period of economic security of several decades allowed
maximal child-bearing. In the Hutterites, late marriage, and in the Cocos Islanders
abortion and abstinence by older people kept fertility below the theoretical
maximum but these two populations represent the highest recorded values of
human fertility (Fig. 1.2).

Y23 WUTTERITES 1950
[Z £0C0S ISLANDS 1946

wo HE ENGLAND & WALES 1964

00~
BIRTHS |

PER
1000
WOMEN
200

Fig. 1.2. Maximum human fertility. The Cocos Islanders
and the Hutterites achieved the highest levels of human
fertility ever recorded. (Adapted from Figs. 31 and 32 in g
Society and Fertility, Potts and Selman 1979 by permission 15-19 20-24 25-29 30-34 35-38 4O0-Lk 45-49
Dr M Potts and MacDonald and Evans) AGE OF MOTHER

Eaton and Mayer (1953) have examined the records kept by the Hutterites. From
1880 to 1950 the population grew 19-fold from 443 to 8542. In the period 1946-1950
the total birthrate was 8.06 live births per woman. The average family size was 10,
two-thirds of women having between 7 and 12 children, and only 3% remaining
childless. By the age of 35, 96% of women had married and between 1875 and 1950
only one divorce and four separations were recorded. Pre-marital intercourse was
censored by this strict religious sect and child-rearing in families encouraged by
communal sharing of wealth. This childless figure of 3% probably represents true
biological infertility for this population.

The age-specific fertility rates are compared for the Hutterites and Cocos
Islanders with the UK in Fig. 1.2. It can be seen that any biological infertility is
dwaifed by voluntary and involuntary infertility secondary to socio-economic
factors. In the UK the annual birthrate between 1871 and 1880 was 35.5 per 1000,
by 1901-1910 it had fallen to 27, by 1931-1940 it was below 15 and in 1977 it was
11.5. Women marrying in 1860 had an average of six live children whereas their
granddaughters marrying in 1925 had an average of just over two, and it is generally
accepted that this dramatic change was the result of deliberate restriction by
married couples. This was achieved by late marriage, decreased exposure to
intercourse and the use of contraception. There is no evidence that this was a
reduction in biological fertility; if anything the change to modern living may have
improved health and increased fertility.

In England and Wales the proportion of women with no children after 12 years of
marriage fell from 13% for marriages in 1953 to 8% for marriages in 1960, while for
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marriages in the inter-war years it had been over 15% and as high as 22% for
lower-middle-class couples marrying in 1925. These high rates must have resulted
largely from a conscious desire to avoid or postpone child-bearing. In the USA the
proportion of married women remaining childless rose from 8% for those married
in the latter half of the nineteenth century, to 15% in the first quarter of the
twentieth century, and approached 20% between the two world wars. In the
post-war years the childless population has decreased sharply but has risen in recent
cohorts; this is possibly related to a shorter duration of marriage (Potts and Selman
1979).

In the UK approximately 8% of marriages are childless but not all of these are
because of biological involuntary infertility. There is no epidemiological evidence
of decreasing human biological fertility.

Psychiatric Aspects of the Therapeutic Approach

In infertility work, as with every other aspect of medicine, the clinician must have
sympathy with the patient’s problems. The interrelationship between hormonal
fertility control and the state of mind of the patient are not yet understood but it is
known that emotion or upset can alter hormonal mechanisms, as for example in the
irregularities of menstrual cycles that may occur in female university students at
exam times.

Sympathy of the clinician may have an effect on the result of treatment. One
possible explanation for the different success rates between two hospitals following
the same trial protocol was differing attitudes in staff running the clinics
(Table 1.1).

Table 1.1. Results of a controlled trial of arginine treatment for
male infertility. The same protocol was followed at two different
hospitals. The difference in pregnancy rates between the two
centres could be explained by psychological factors. (From
Pryor et al. 1978, with permission of JP Pryor and the Editor of
British Journal of Urology)

Conception Improved Not improved
Centre A 6 12 24
Centre B 0 1 17

Ethics and Infertility Treatment

There are many ethical problems raised by the management of the infertile couple
and the scientific investigation of human infertility. Usually the couple being
investigated are in good health and any treatment given has to be weighed against
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Table 1.2. Semen analysis results from 10 men with severely abnormal parameters who nevertheless
reported their wives pregnant during the course of the investigation® (Infertility Clinic. University
Department of Surgery/Urology, Western General Hospital, Edinburgh)

These figures are the best of Elevated FSH levels
three separate semen analyses indicate
testicular damage

Volume St Sperm % FSH

ml Motility density Normal forms (Normal laboratory
(millions/ml) range 1.7-5.9 U/1)

7.0 1 1.0 Too few to evaluate 10.4

5.4 13 1.0 3 11.6

6.0 S 2.6 5 9.2

5.0 50 5.2 Not evaluated 4.8

1.5 8 5.25 14 35

3.0 0 7.3 5 11.3

34 50 8.0 26 7.2

1.5 70 8.8 20 3.8

2.8 S0 9.5 32 10.4

3.0 60 16.6 45 6.3

*  Whether or not the husband is the true father in every case is impossible to say—it is however unwise
to counsel men as being totally infertile as long as some sperm are present.

any possible side effects. Apart from any legal considerations, it is therefore wise to
submit protocols of any clinical investigation trials to an ethical committee. This
raises a dilemma because some patients, when told that there is a trial, may lose
faith in the planned programme of treatment. This has not been our experience.

Laboratory tests do not necessarily give good prognosis about fertility
(Table 1.2). It is therefore unwise to advise a young couple in favour of either
artificial insemination by donor (AID) or adoption too soon. There are many
ethical problems in connection with AID and it should not be forgotten that the
donors too have problems; for example, if later their own marriage should prove
barren this could cause great mental anguish. The prospects of separating sperm by
sex prior to AID also poses problems, particularly if this is to be done for com-
mercial gain and not for genetic reasons. Another possible therapeutic approach
is to add chemicals to seminal plasma prior to artificial insemination by husband
(AIH) in the hope of improving sperm motility. This potentially valuable approach
may also be dangerous because of possible mutagenic effects and will need careful
laboratory work before use in humans. The ethical and legal problems of using
AID semen to fertilise a donor ovum for implantation into a woman with bilateral
tubal destruction and an azoospermic husband almost defy description, but the
techniques now exist.

The newer laboratory tests involving assessment of the fertilising capacity of
human sperm using in vitro penetration of animal eggs also pose problems. These
tests have been extended to allow the resulting zygote to undergo division so that
the chromosome complement of the sperm can be examined. There is disquiet in
some centres about this type of testing and the morality of producing such a fusion.
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When Should a General Practitioner Refer a Couple
for Specialist Investigations?

Some guidelines for the general family practitioner as to when to refer a patient for
specialist investigation are set out in Table 1.3. This assumes that facilities are
available for simple semen analysis. If semen analysis is not available, it is usually
reasonable to refer all couples who are worried, whatever their age, because there
are now few who are unaware of the facts of life and even with the younger couple
there is often a good reason for their worry.

Table 1.3. When to refer a man for further investigation assuming no abnormalities are found on history
taking or physical examination and that facilities exist to carry out simple semen analysis (From
Hargreave 1980, with permission of the Editor of Modern Medicine)

Wife and Under Trying for less Azoospermia Refer Husband
husband 30 than 2 years

Sperm present Try for 2 years
Wife and Under Trying for 2 years Azoospermia Refer husband
husband 30

Count < 40 millions/ml Refer husband and

Motility < 60% wife
Wife or Over Trying for less Azoospermia Refer husband
husband 30 than 2 years

Count < 40 millions/ml Refer husband and

Motility < 60% wife

Count > 40 millions/ml Refer wife

Motility > 60%
Wife or Over Trying for 2 years Any value Refer both
husband 30

How to Organise a Clinic

There are two fundamental points to note when organising an infertility clinic
directed at helping the husband.

1. The clinic should be run in conjunction with the gynaecological investigations
of the wife.

2. The laboratory semen analysis service should be closely allied to the clinic to
allow frequent contact between the technician concerned and the clinician in
charge.

It is important that investigations should proceed speedily so that if an untreat-
able condition is discovered, the couple can be advised about alternatives quickly.
In our practice the average age of the last 662 husbands seen was 30.5 years which
leaves little time for adoption procedures or AID in the event of treatments failing.
Time can be saved by administrative measures such as asking newly referred
patients to bring semen samples either prior to or at their initial attendance and by
having the seminology laboratory near the consulting area.
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The clinic should also be organised in such a way that the couple can be seen
together but with separate rooms for examination of one or other partner. If
difficulties occur at any time during follow-up it is as well to see both partners.
Certain tests may have to be organised in relationship to specific stages of the
menstrual cycle and if possible clinics should be arranged so that there are at least
two consultation sessions each week and at each session there is time available
when patients may be seen without prior appointment. This greatly simplifies such
diagnostic tests as plasma progesterone measurements or cervical mucus penetra-
tion tests and does not involve clerical staff in constant phone calls about altered
menstrual dates.

Plan of Investigations

In most cases husband and wife should be investigated simultaneously, but it is
sensible to start investigations of the couple with analysis of semen because even
one analysis will determine in many cases whether there is a severe problem with
the husband or not. This is of practical importance because in those centres without
unlimited resources it is reasonable to defer the more invasive investigations of the
wife in the event that the husband is azoospermic unless subsequently the couple
decide in favour of help by way of artificial insemination by donor. It is surprising
how difficult it is to obtain complete information about both partners even when
this is established clinic policy (Table 1.4). However it can be seen from this table
that azoospermia does not necessarily exclude tubal blockage in the wife and that in

Table 1.4. Results of investigations on 662 couples referred between 1978 and 1980

Best result Tubes patent;  Tubes Lack of Wife's test Pregnancy

from at least spontaneous blocked  spontaneous  notyet

three semen ovulation ovulation completed Before After
analyses treatment  treatment
Azoospermia 8 1 1 65¢

<10 million/ml 23 4 6 45 4 13

<% 10 motility 11 2 9 1

Volume <1.0ml 3 2 2 7 1 1

Semen analysis 92 53 42 146° 73 44
adequate

These patients are not usually investigated unless the couple request AID
® Many of the wives were in the process of being investigated when this analysis was made

20% of cases where the best sperm density was less than 10 million/ml there were
either tubal problems or ovulation problems in the wife as well. Our plan for
investigation of the couple is shown in Fig. 1.3.
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INVESTIGATIONS



Chapter 2
History and Examination

T. B. Hargreave

History

Different clinics will have their own approach to the initial assessment of the
infertile couple. It is our practice to ask patients to complete a questionnaire prior
to their first clinic attendance (see Appendix, p. 28). We encourage both partners
to attend during the initial interview. At this interview the questionnaire history is
checked and additional points noted. The husband is then examined in the privacy
of another room and will sometimes volunteer additional information. At the end of
the consultation the couple are then told of the plan of investigation.

The purpose of this chapter is to amplify some aspects of history taking and
physical examination.

Number of Years Trying for a Child

The couple should be asked for how long unprotected intercourse has taken place.
In the younger couple (both partners under 25) where they have been trying for
less than 2 years it is reasonable to defer all but the most simple investigation. If the
wife has recently stopped oral contraception there may be a period of several
months when cycles are anovulatory. A marriage should not be regarded as
‘infertile’ unless unprotected intercourse has taken place for 2 years, although
investigations may begin immediately where one or other partner is over 30 years
of age.

Previous Children

On occasion the male partner will only admit to a possible previous child in privacy,
and such history must be recorded in confidence. A history of previous fertility does
not necessarily exclude the male partner from further investigation; in our clinic
18% of such men had severe abnormalities on investigation (Table 2.1). However
such a history may alter the priorities for testing.
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Cases of secondary infertility within the current marriage should be distinguished
from those involving another partner. When reporting the results of treatment for
secondary infertility, these possibilities should be identified.

Table 2.1. Results of investigations from 65 couples where both partners were fully investigated and
where the husband had fathered previous children (by his wife or by another partner)

No. of couples % of total

Wife ovulation or fallopian tube problems 15 23
Wife normal but husband had one of the following: 12 18

Sperm density < 10 million/ml

Antisperm antibodies (= GAT 1/125)

Azoospermia
Tests on both partners within normal limits 15 23
Pregnancy either during investigation or within 2 23 35

years of follow-up

Sexual History

It is rare for infertility to occur as a result of psychosexual problems sufficiently
severe to prevent intercourse; such problems appeared to account for two cases out
of 662 couples seen at our clinic between 1978 and 1980. Indications of a possible
psychosexual problem are:

1. It is very difficult to persuade the husband to attend the clinic;
2. The husband is unable or unwilling to produce semen samples for analysis;
3. An intact hymen is found on gynaecological investigation of the wife.

Problems with sexual intercourse such as premature ejaculation after vaginal
penetration are common but these will not usually affect the chance of fertility.
Psychosexual problems secondary to infertility are common if not universal. A
more mundane problem is that either husband’s or wife’s work separates the couple
or else shift work limits the opportunity for sexual intercourse. In most cases a
knowledge of the fertile period is not essential for fertility and indeed if the wife
counts the days too avidly this can result in impotence on the husband’s part. In
those cases where work causes separation it is important that the couple should be
aware of the likely fertile time. The management of the orthodox Jew married to a
wife with a short menstrual cycle has been clarified by Gordon et al. (1975).

The frequency of sexual intercourse is often assumed to be of great importance.
This type of problem may be diagnosed if semen analysis is carried out: (a) after the
couple’s normal interval; and (b) after an interval of two to three days. In fact
intercourse has to occur several times a day or less than three times a month before
there is an appreciable delay in fertility (Table 2.2).
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Table 2.2. Frequency of intercourse related to time taken to conceive
(Yaukey 1961)

Reported coital frequency Months taken to conceive
(times per month)

Age at marriage

14-17 18-27
<10 8.2 6.1
11-20 7.5 5.6
21-30 7.1 5.4
> 30 5.5 3.1

Occupational History
Hazardous Chemicals

In many cases there is a history of exposure to oil. tars or organic chemicals but
most of these substances are far too widely used for their effect on fertility to be
assessed. For example. systemically injected cadmium has been shown to damage
the caput epididymis in rats (Gunn et al. 1963) and this effect can be counteracted
by zinc and selenium (Gunn et al. 1968). Whether cadmium toxicity will affect
human fertility has not been recorded and may seem irrelevant until the many uses
of this metal are recognised (Table 2.3).

Table 2.3. Multitudinous uses of cadmium
(Cadmium has been shown to damage
spermatogenesis in laboratory animals; the
effect on human fertility is unknown)*

Electronics 26.3%
Industrial fasteners 19.6%
Automotive parts 20.4%
Aircraft and aerospace 12.6%
Ordnance 5.6%
Hardware. e.g. keys 3.1%
Household appliances 2.3%
Ship building 2.5%
Other industrial uses 7.8%

2 By courtesy of R Scott, Consultant
Urologist, Royal Infirmary Glasgow

Alteration in semen analysis has been reported in lead workers (Lancranjan et al.
1975) who also found increased impotence in this group. Arsenic and zinc may also
be toxic to sperm (Lindholmer 1974). Mercury poisoning manifest as acrodynia or
pink disease in children may be associated with later subfertility.

Occasionally a specific factor comes under suspicion, e.g. Cannon et al. (1978)
reported that 76 out of 133 workers at a plant producing the pesticide Kepone
developed an illness characterised by nervousness, tremor, weight loss, clonus,
pleuritic and joint pain and oligozoospermia. The seminal findings were only
brought to light because of the thorough toxicity screen of the work force following
hospital admission of patients with severe symptoms. In another factory in
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California making DBCP, (1, 2-dibromo-3-chloropropane) a soil fumigant acting
against nematodes, a number of cases of subfertility were reported by Whorton et
al. (1977) and there seemed to be a correlation between semen analysis findings and
exposure (Table 2.4). Whorton and Milby (1980) have followed up 21 of the men
who were affected. Twelve were initially azoospermic and nine oligozoospermic.
One year later, after stopping exposure, eight of the nine oligozoospermic men had
improved and four wives were pregnant. None of the azoospermic men improved.
One of the children born had multiple defects. Lantz et al. (1981) have also
reported impaired semen analysis in workers exposed to DBCP with improvement
following cessation of exposure.

Table 2.4. Comparison of non-vasectomised D.B.C.P. workers with very low (group A) and normal
(group B) sperm counts® (From Whorton et al. (1977), by permission of D. Whorton and the Editor of
the Lancet)

No. of Age Exposure time Sperm-count F.S.H. L.H. Testosterone
subjects  (yr.) (yr.) (% 10%/ml) (mLU/ml) (mI.U/ml) (ng/dl)

A 11 32.7 =

1.6° 8.0 =1.2° 0.2 +0.1¢ 11.3 + 1.8° 28.4 x3.3° 459 + 35
B 11 26.7 + 1.2°

0.08 £ 0.02° 93 =18 2.6 +0.4° 140 =28 463 + 31

All results given as mean + SE of mean

Difference between groups A and B significant at P < 0.01
Difference between groups A and B significant at P < 0.001
9 workers without sperm, 2 with 1 x 10%/ml

o6 o

Other organic chemicals which have been shown to have toxic effects in animals,
and may affect humans, are: ethylene oxide (sterilisation gas), a-chlorhydrin
(discovered as part of a search for an antifertility drug), toluene diamine, certain
organochlorines (e.g. DDT, dieldrin and pentachlorophenol wood preservative)
organophosphates (agricultural insecticides derived from the organophosphate war
gases) paraquat (herbicides) and carbamates (insecticides). The subject has been
more extensively reviewed by Gomes (1977) and Mann and Lutwak Mann (1981)
In most cases the hazard to humans is unknown but it is salutary to note that the
wood preservative pentachlorophenol was actually detected in human semen by
Dougherty and Piotrowska (1976); the particular hazard occurs because many of
the above compounds are easily absorbed through the skin.

Another area of concern is dietary additives. In some countries hormiones
(particularly stilboestrol) are fed to cattle to promote growth and these may persist,
resulting in ingestion of significant doses by humans. Workers in factories making
these compounds may be at risk.

The sensitivity of the germinal epithelium to mutagenic chemicals has long been
realised and recently the ‘mouse sperm test’ has been developed for the rapid
screening of potential mutagens and carcinogens (Topham 1980).

Hazardous Environments

Certain working environments may impair fertility, e.g. boiler rooms or other
very hot places. One occupation that has come under some suspicion is that of
fighter pilots who, because of their warm survival clothing and lack of G-suit
protection in the testicular area, may sustain testicular damage (Jequier 1980).
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There is also an impression among some clinicians that long-distance drivers may
be at risk possibly because sitting in a heated lorry cab allows high scrotal
temperatures to develop, and if so this is similar to the situation of paraplegic men
in wheelchairs (see Chap. 153).

Cancer Chemotherapy

Now that effective chemotherapy is available for some malignant disease, attention
is being focused on criteria other than survival rates. One area of concern is the
subsequent reproductive ability of children treated for leukaemia, nephroblastoma
and other formerly fatal childhood cancers; also of concern is the reproductive
ability of young adults treated for Hodgkin’s disease, leukaemia, Burkitt’s lym-
phoma, and testicular malignancy.

The potentially devastating effect of chemotherapy was highlighted by Chapman
et al. (1979) who reported on gonadal function in 74 men who received M.V.P.P.
(nitrogen mustard, vinblastine, procarbazine and prednisolone) for Hodgkin’s
disease. All patients were rendered azoospermic with a raised FSH level following
therapy and only four patients showed evidence of renewed spermatogenesis
despite follow-up of up to 62 months. In addition 25 men (46%) reported a
persistent long-term reduction in libido. In considering the counselling of young
adult men about to start chemotherapy several factors need to be borne in mind:

1. Is Spermatogenesis Normal Prior to Therapy? There is evidence that a
significant percentage of men may have impaired spermatogenesis before treatment
is begun (Bracken and Smith 1980; Sanger et al. 1980). Thachil et al. (1981) found
that 22 out of 42 (52%) of men with germinal testicular tumours had a sperm
density of less than 20 million/ml. The cause of this damage is not known. Possible
factors are: the general systemic upset associated with many cancers; the effect of
anaesthetic and operation if semen analysis is carried out after operation but before
chemotherapy; and finally in some cases of testicular neoplasm, an associated
history of bilateral testicular undescent. In view of the compromised fertility of
many patients prior to chemotherapy great care must be taken before ascribing
damage to a particular drug.

2. Is the Proposed Regime Known to be Damaging? The current evidence is that
most of the alkylating agents, including chlorambucil, melphalan, cyclophospha-
mide, nitrogen mustard and disulphide have been shown to damage human fertility
(Thachil et al. 1981; Schilsky et al. 1980) and many other effective chemotherapeu-
tic agents are suspect; thus the effects of cis-platinum are as yet unknown.
Methotrexate given for psoriasis produces oligozoospermia which improves when
the drug is stopped (Sussman and Leonard 1980). In the light of current knowledge
it is wise to counsel patients that the regime is likely to damage fertility and that
sterility may be permanent.

3. Is There Likely to be Any Recovery? The results reported by Chapman et al.
(1979) suggest that sterility may be permanent. In our experience of severe
subfertility secondary to other factors the time to recovery of normal sperma-
togenesis may be as long as 3 years. Many studies do not continue follow-up of
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fertility for this length of time although since the patient is usually continuing to
attend hospital this should be possible.

4. Is Sperm-Banking Appropriate? Usually, the news that a young man has
malignancy is devastating and treatment quickly follsws. There is thus little time
for the impact of possible future sterility to be absorbed. In some cases sperm-
banking may not be possible because of poor semen, and even in those cases where
it is appdrently possible, there may be more subtle defects in the spermatozoa not
readily detected by current laboratory techniques. Thus even in good cases the
chances of subsequent pregnancies resulting from the stored samples may not be
good. There is no doubt, however, that there may be considerable psychological
benefit from the knowledge that samples are stored. If sperm-banking is under-
taken, samples should probably not be used until the maximum at-risk time for
tumour recurrence has passed; in most cases 1-2 years.

5. What Advice About Post-treatment Contraception? It is usually undesirable
for a pregnancy to occur during the first year following chemotherapy because this
is the maximum at-risk time for tumour recurrence. The couple may choose to
continue contraceptive use or alternatively advice may be given in the light of
findings on semen analysis.

6. Is There Any Measure that Will Prevent Damage? Glode et al. (1981) reported
an animal model where mice can be protected from cylcophosphamide-induced
testicular damage by [p-Leu®]des-Gly-NH,'® pro-ethylamide GnRH, a synthetic
analogue of gonadotrophin-releasing hormone. This substance blocks the pitui-
tary—gonadal axis resulting in depressed androgen synthesis as well as sperma-
togenesis. Whether this can be safely applied to humans and whether there will be
time for this sort of.treatment to work before chemotherapy must commence is still
unknown.

Chemotherapy given before the onset of puberty may be less damaging. Shalet
et al. (1981), have recently reported on 44 boys who had evidence of preserved
Leydig cell function using the hCG stimulation test following combined chemo-
therapy. Some of these boys have subsequently undergone normal pubertal
development.

Irradiation

Male infertility following irradiation was first reported in prison volunteers
(Thorsland and Paulson 1972). Post-irradiation infertility is now usually encoun-
tered after treatment for cancer but may occasionally be an occupational hazard.
Such infertility is seldom reversible (Lushbaugh and Casarett 1976). Azoospermia
has also been reported following I-131 therapy for thyroid cancer (Handelsman et
al. 1980).

Drugs Associated with Infertility

Table 2.5 lists drugs that may interfere with spermatogenesis and Table 2.6,
antihypertensives which may result in impotence. It is uncommon for a young man
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attending an infertility clinic to be on long-term medication; probably the most
commonly encountered drugs are sulpha drugs given to control colitis or long term
anticonvulsants.

Table 2.5. Drugs causing inhibition of spermatogenesis

1.

o

wn

10.
11.

12.

Cytotoxic Drugs
Busulphan
Chlorambucil
Vincristine
Cyclophosphamide
Melphalan

. Anabolic Steroids
. Cimetidine

Thought that it may competitively inhibit androgens.

. Sulphasalazine

Reported to cause oligozoospermia (reversible on discontinuance of the drug). This could be due
to antifolate activity inhibiting maturation and perhaps antiprostaglandin activity inhibiting sperm
‘motility (Toovey et al. 1981)

. Spironolactone

Tends to antagonise the action of androgens in tissues

. Propranolol

May inhibit spermatozoal motility

. Opiates

These may result in elevation of prolactin levels and consequent inhibition of fertility

. Nitrofurans

These mayv immobilise sperm and were used by Albert et al. (1975) to wash out the vas after
vasectomy!

. Niridazole

An antischistosomal drug works by inhibiting spermatogenesis in the gonads of the schistosome
Colchicine (Merlin 1972)

Ethanol
This may cause a relative deficiency of vitamin A

Marijuana

Table 2.6. List of antihypertensives causing impotence

Type of Antihypertensive Drug Method of causing impotence
name
Ganglion blocker Guanethidine Erectile failure; failure of ejaculation
Ganglion blocker Bethanide Erectile failure: failure of ejaculation
Ganglion blocker Debrisoquine Failure of ejaculation
Centrally acting (enzyme inhibitor) Methyldopa Erectile failure: failure of ejaculation;
reduction in libido
Centrally acting Clonidine Erectile failure: failure of ejaculation;
reduction in libido
Central and peripheral depressant action Reserpine Reduction in libido; failure of ejaculation
Predominantly peripheral effect Prazocin Reports of sexual dysfunction rare
B-Blocker Labetaloland  Few isolated reports of sexual dysfunction
Propranolol
Diuretic Spironolactone  Erectile failure; tends to antagonise actions

of androgens in tissues -
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Smoking

There is evidence that cigarette smoking impairs spermatogenesis. Viczian (1969)
reported an increase in the number of abnormal morphological forms of spermato-
zoa in smokers compared with non-smokers and we have confirmed these
findings (Table 2.7).

Table 2.7. Morphological analysis of spermatozoa in smokers and non-smokers. Samples were analysed
from infertile men in groups matched according to sperm density. Men with varicocele, undescended
testis or any history of exposure to dangerous chemicals or other noxious environments were excluded
from the analysis (From Evans et al. (1981) by permission of the Editor.of the Lancet.)

Sperm density Non-smokers Smokers
No. of men % Normal forms + SE No.of men % Normal forms * SE
<20 3 48.7 = 3.2 3 43.7 £ 5.47
20-40 5 61.2 £2.73 3 453 + 1.51
40-60 12 54.3 = 2.06 14 55.1 £ 2.73
>60 11 59.6 = 2.06 13 53.4 = 1.55

Disease Association

Primary testicular failure may occur after orchitis secondary to mumps, tuberculo-
sis, gonorrhoea, brucellosis, typhoid, influenza, undulant fever, smallpox and
syphilis. There may also be a direct depression of spermatogenesis in diabetes and
renal failure. Secondary testicular failure may occur after hypothalamic pituitary
diseases such as chromophobe adenoma, astrocytoma, hamartoma, teratoma and
sarcoidosis. In most of the above there will be evidence of androgen deficiency. The
following congenital disorders are also associated with infertility: Kartagener’s
syndrome, cystic fibrosis, prune belly syndrome and coeliac disease.

Many febrile illnesses may cause temporary or permanent subfertility e.g.
malaria, filariasis, Bornholm’s disease, meningococcal meningitis, glandular fever,
atypical pneumonia, enteric fever, undulant fever, sandfly fever, amoebiasis,
schistosomiasis kala azar and lymphogranuloma venereum. Reduced semen density
measurements have recently been reported in patients with sickle cell disease
(Osegbe et al. 1981).

Physical Examination

The husband should be examined in a warm room both standing erect and lying on
the examination couch. Clothes should be removed to enable accurate assessment
of the endocrine status and build. It is often convenient to apply simple objective
tests at the time of physical examination, e.g. the testicular size can be measured
with an orchiometer and testicular venous return assessed by Doppler analysis.
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General Examination

Observation is made of the body configuration and any deposition of fat over the
hips or gynaecomastia is noted. In Klinefelter’s syndrome the limbs may be
disproportionately long in relation to the trunk but in many cases there are no
obvious clinical features (Fig. 2.1). In other chromosomal disorders there may be
associated skeletal deformity (Fig. 2.2). A tall stature and immature physique may
suggest an endocrinological factor resulting in delayed puberty but usually such
patients have sought advice earlier and come to the infertility clinic with the
diagnosis already made.

Fig. 2.1. Klinefelter's syndrome

Gynaecomastia

Gynaecomastia is rare in a general infertility clinic but may be seen in association
with hyperprolactinaemia. Thorner et al. (1977) reported the clinical findings in 17
cases of male hyperprolactinaemia; gynaecomastia if present was slight, although
one third of cases had galactorrhoea; 90% were impotent with loss of libido, lack of
erection and in some cases diminished semen volume. The testes were either
normal in size or small but were usually soft. The body fat distribution usually
resembled that of a female.
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left

right

Fig. 2.2. Fusion of radius and ulna noted on clinical examination in a man with trisomy 8 who presented
with an infertile marriage. (Chandley et al. 1980)

Body Hair Distribution

Body hair is extremely variable, depending on both genetic and hormonal factors.
In cases of delayed puberty there may be scanty body hair as well as tall stature.
Body hair would appear to be a dihydrotestosterone-mediated secondary sex
characteristic whereas pubic and axillary hair are probably related to testosterone
or oestradiol secretion.
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Examination of the Penis

There is some variation in penile size and contrary to popular belief this rarely
influences fertility. Penile deformity during erection may occur as a result of
Peyronie’s disease or because of inadequate surgical correction of chordee associ-
ated with hypospadias. It is difficult in most clinics to create circumstances where a
natural erection may be observed but usually the couple will have given an history
of difficulty with intercourse. The degree of penile deformity during erection can
also be assessed pre-operatively by asking the patient to take Polaroid photos of
himself while at home. Infertility secondary to Peyronie’s disease is uncommon
because this condition has a maximal incidence at 40 years by which time the issue
of fertility has usually been resolved. Penile deformities secondary to hypospadias
are more common and the extent of the deformity may not be evident from clinical
examination of flaccid penis. It is wise in such cases to believe the patient and to
assess the extent of the deformity by artificial erection with saline infusion in the
operating theatre prior to surgical correction.

The foreskin should always be retracted as simple problems such as meatal
stricture or phimosis can impair fertility by making ejaculation ineffective or
intercourse painful and in any case should be corrected to ensure efficient voiding
of urine. Previous urethroplasty may result in defective ejaculation because the
reconstructed urethra consists of a skin tube with no muscle coat. (see Chap. 14)

Examination of the Testes

The size and consistency of the testes should be assessed. The size may be defined
as large, medium or small, but it is more accurate to use an orchiometer. The bulk
of the testes is composed of seminiferous tubules and it is therefore not surprising
that there is good correlation between the measure of testicular size and sper-
matogenesis as measured by the Johnsen Score (Table 2.8).

Table 2.8. Relationship between testicular size and spermatogenesis. Num-
bers represent numbers of men (Pryor 1980)

Testicular length Mean Johnsen score
(cm)

<2.0 2.1-8.0 >8.1
<3 14
3-4 18 21 12
4-5 18 17 33
>5 4 16 57

There are racial differences in testicular size and this is presumably due to
differences in body weight. In orientals the mean testicular weight at autopsy of 100
individuals varying in age from late teens to 70s was: right testis 10 g (SE = 0.3),
left testis 9.4 g (SE = 0.3) (Change et al. 1960). Comparable data for 140
caucasians gave the following measurements: right testis 21.6 g (SE = 0.4), left
testis 20.4 g (SE =+ 0.5) (Olesen 1948). Some of the differences may be due to a
Y-linked gene (Short 1979).
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Epididymis

Both epididymes are palpable as soft tissue adjacent to the testes. A soft cystic
swelling in the head of the epididymis in conjunction with azoospermia is indicative
of obstruction. A hard epididymis may be associated with a past history of venereal
disease, but despite the prevalence of gonorrhoea in the UK (Fig. 2.3) this is a rare
finding, presumably because primary treatment is effective. This is not the case in
some countries, where many patients with obstructive azoospermia give a history of
past gonococcal epididymitis; this may explain regional differences in the results of
epididymo-vasostomy. Painless craggy swelling of the epididymis may indicate
tuberculous disease of the urinary tract.

GONORRHOEA

No of cases (thousands)

0 v v v v v v T v v
1925 1930 1935 1940 1945 1950 1955 1960 1965 1970 1975
Year

Fig. 2.3. Prevalence of gonorrhoea in the UK. Figure reproduced by permission of the Academic
Department of Genitourinary Medicine, Middlesex Hospital, the Communicable Surveillance Centre
and Communicable Diseases (Scotland) Unit, and the Editor of the British Medical Journal

Vas Deferens

Both vasa should be palpable. Bilateral absence of the vasa accounts for 9% of our
cases of azoospermia or 1% of the last 662 cases we have seen. This is similar to
the incidence of 2% in 5000 cases reported by Amelar et al. (1975). Unilateral
absence of a vas is much rarer but is often associated with renal abnormality or an
ectopic kidney on the same side. If unilateral absence is found it is reasonable to
investigate the urinary tract with intravenous urography to define any urological
abnormality.

Hernial Orifices

The skin over the hernial orifices should be carefully examined for scars because
the patient may be unaware of herniorrhaphy in infancy.
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Prostate

In most cases examination of the prostate does not reveal any pathological
condition. It is standard practice in many clinics to perform prostatic massage and
to examine prostatic fluid for pus cells. A tender prostate may indicate prostatitis
and in such cases bacteriological studies and a white cell count should be performed
on the semen sample and antibiotic treatment should be considered.

Varicocele

This condition, which may account for one of the largest potentially treatable
groups of patients, is discussed in Chap. 11. Examination for varicocele is more
reliable if the patient is standing erect but still there may be a discrepancy between
the clinical findings of different physicians. In view of this variability of clinical
examination and the conflicting results of surgery there is a need for objective
non-invasive methods to assess varicocele. Special tests are described below.

Doppler Analysis

This technique is simple and can be performed at the time of physical examination;
each Doppler assessment takes approximately 5 min. The apparatus is portable and
little skill is required to obtain reproducible results. In most cases one side of the
scrotum will act as a control, the difference between the two sides indicating that
the apparatus is working. The examination is performed with the patient standing
erect breathing quietly and also during a Valsalva manoeuvre. The resulting
activity graphs can be described as: (1) no activity; (2) activity during Valsalva
only; (3) intermittent activity not related to Valsalva and not increased by
Valsalva; (4) intermittent activity increased by Valsalva; and (5) continuous activity
(Fig. 2.4). The results of Doppler analysis do not however always correlate with

DOPPLER GRADING
0. NO ACTIVITY

[}
'/\—A—/\—A—/\—'{\L\\\ 1. ACTIVITY DURING VALSALVA ONLY
2. INTERMITTENT ACTIVITY NOT
A e e RELATED TO VALSALVA AND NOT
t INCREASED BY VALSALVA

o~ 3 INTERMITTENT ACTIVITY

T INCREASED BY VALSALVA
W
— ? 4. CONTINUOUS ACTIVITY

Fig. 2.4. Activity when the Doppler probe is held over the scrotal veins above the testis. The arrow
indicates when the patient begins the Valsalva manoeuvre
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either clinical examination or venography (Hirsh et al. 1980). There is thus need for
further assessment of whether Doppler findings are a useful prognostic index as to
who will respond to ligation.

Thermography (section by Mr. W. F. Hendry)

Thermography provides a measurement of scrotal surface temperature, and in the
absence of subcutaneous fat provides an accurate assessment of the temperature of
the underlying testes. Kormano et al. (1970) used thermography to show that
varicocele increased the temperature of the left side of the scrotum, and Comhaire
et al. (1976) showed that thermographic abnormality correlated well with the
presence of internal spermatic vein reflux demonstrated by retrograde caval

venography. Thermography is non-invasive and can be repeated as often as
necessary.

Clinical Studies of Thermography We have studied 12 fertile control subjects
(successful AID donors) and 40 subfertile males with possible varicocele, clinically
and by scrotal thermography. The scrotal temperature was measured with the Rank
Thermographic System or the 680 AGA Medical Thermovision, after 10 min
equilibration at an ambient temperature of 19°C (Hendry et al. 1973; Jones and
Hendry 1979). The subject stood in front of the thermography camera with legs
slightly apart and penis held out of the field of view. The anterior view was
supplemented by an underside or posterior view obtained with the aid of a narrow
polished aluminium mirror supported at an angle of 45° beneath the scrotum.
The results in ten of the fertile control subjects with no clinical evidence of
varicocele are shown in Table 2.9. The maximum temperature difference between
the two sides was 0.3°C. Two of the fertile control subjects had obvious varicoceles
and their scrotal temperatures were as follows: Subject 1: 29.8°C (right) and 34.1°C
(left) on anterior view, 30.4°C both sides on underview; Subject 2: 31.8°C both sides
anterior view, 35°C both sides on underview. In the subfertile patients, the
thermographic readings were considered to be abnormal if the scrotal temperature
exceeded 32°C, or if there was a difference between the two sides of more than 1°C.
The results for 12 infertile men with equivocal varicoceles on clinical examination
are shown in Table 2.10. Thermographic abnormality was demonstrated in five
patients, four of whom had scrotal temperatures above 32°C; the abnormality was
only detected on the underview in one patient (Fig. 2.5), and was bilateral in one

Table 2.9. Scrotal thermographic findings in 10 fertile control sub-
jects with no clinical evidence of varicocele (range and mean)

Temperature

Anterior view Underview
Right side 29.5°C-31.2°C 29.6°C-32.2°C

(mean 30.4°C) (mean 30.7°C)
Left side 29.5°C-31.5°C 29.6°C-32.2°C

(mean 30.5°C) (mean 30.7°C)

Maximum difference between the sides 0.3°C
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Table 2.10. Results of scrotal thermography in subfertile males; numbers represent number of patients

Type of patient Number Temperature > 32°C Temperature Normal
Left Right difference >1°C
Equivocal varicocele seen 12 4 1 4 7
on clinical examination
Possible bilateral varicocele 7 4 4 1 3
Possible residual or 212 8 8 L>R R>L 7
recurrent varicocele 6 6

3 months after
surgical ligation

a

Five produced pregnancies after reoperation

case. In one patient the temperature of left side was 31.5°C, and that of the right
side was 29°C, giving an abnormal temperature differential of 2.5°C. All five
patients with thermographic abnormalities had ligation of varicocele, while the
seven patients with normal thermogams were not operated on.

Fig. 2.5. Anterior and underview thermograms in subfertile male with doubtful clinical findings: normal
anterior findings, but markedly raised temperature on left side posteriorly

Seven infertile patients had possible bilateral varicoceles; elevated temperatures
on both sides of the scrotum were observed in four cases, although in only one was
there a temperature difference between the two sides of more than 1°C. All four
patients had bilateral ligation of varicoceles (See Fig. 2.6). In the remaining three
patients the thermographic findings were normal and no surgery was done
(Table 2.10).

Table 2.10 also shows the results in the remaining 21 infertile patients who had
had a varicocele ligated 3 months or more previously, and in whom there was doubt
on clinical examination as to whether or not the varices had gone completely. Seven
were normal and no further surgery was considered. In 14 patients, however, there
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Fig. 2.6. Bilateral varicoceles, before and after surgical correction

were persistent thermographic abnormalities in the scrotum. In six patients the left
side was more than 1°C warmer than the right, indicating persistent left-sided
varicocele. In a further six patients, the right testis was warmer than the left,
probably indicating unrecognised bilateral varicoceles that were only partially
corrected by ligation on the left side only. Following reoperation on left, right or
both sides, the thermographic findings were re-checked in five patients: they were
normal in all cases (Fig. 2.7). In these cases improvement in sperm count did not
occur until the varicocele was completely corrected, despite supplementary medical
therapy (see Fig. 2.8). Five pregnancies were produced followed reoperation on
these residual or recurrent varicoceles.

Fig. 2.7. Thermographic findings in subfertile male after previous high ligation of varicocele: note
persistence of raised temperature on left side, corrected by reoperation
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Fig. 2.8. Subfertile male who had abnormal thermogram (left 32.5°C: right 30.9°C) after ligation of
varicocele. subsequently corrected (28.8°C and 28°C) by reoperation. Note that sperm count did not
improve to satisfactory levels. even with medical therapy. until the thermographic abnormality was

corrected

Conclusion from Clinical Studies

Scrotal thermography offers a painless. non-invasive objective test which can
confirm or refute the diagnosis of varicocele associated with significant alteration in
scrotal temperature. This information is of real help to the surgeon who must
decide whether to recommend an operation and whether to undertake either
unilateral or bilateral surgery. It also provides an objective test for the critical
assessment of the results of surgery and routine post-operative use to detect
unsatisfactory results has resulted in a reoperation rate of 5%.

The results shown in Table 2.9 are roughly in accordance with those reported for
171 normal men by Fornage and Lemaire (1978) who found mean (+SD) values
of 29.33°C = 0.18°C; we found a rather broader range of normality, and believe
that our upper limits of normality of 32°C or a differential of more than 1°C
between the two sides are reasonable though a little conservative.

The observation of varicoceles with grossly abnormal thermographic findings in
two of our fertile control subjects was of considerable interest, and confirmed that
varicocele does not necessarily interfere with fertility. However, some clinicians
regard the mere existence of a varicocele as an indication for surgery even if other
findings are normal.

Clinical diagnosis of the presence and extent of varicocele is imprecise, whereas
thermography can provide accurate objective evidence of disturbed scrotal temper-
ature which may be important in a subfertile man with evidence of impaired
spermatogenesis. The results of surgery are not uniformly good, and improvement
in semen quality and resulting pregnancy in the spouse may not occur until the
temperature abnormality has been corrected, which may require reoperation. We
believe that thermography adds a degree of precision to the diagnosis of varicocele
and that this is of considerable value in the management of the subfertile male.
With the advent of liquid crystal contact thermography this test may become
universally available.
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Appendix

Infertility Questionnaire in use at the Western General Hospital, Edin-
burgh. The questionnaire is sent to the couple before their first consulta-
tion. It has been used by more than 1000 couples and so far only 2 have
failed to complete the questions. This failure was because of poor literacy.
The layout is designed to show relevant answers in the right hand margin
which helps to identify problems quickly.

Infertility Clinic

University Department of Surgery Urology
Western General Hospital

Edinburgh.

Answer question by ticking box YES——(J
N

Please could you and your wife carefully answer these questions together. I
realise that this is a long questionnaire but remember we are trying to help you
and this has been designed to give us all the information about your case so
that we can give you our best possible advice. Please take some time and try to
answer all the questions very carefully. When you come to the Out-patient
clinic bring this questionnaire with you and give it to me when I see you. DO
NOT give it to the nurse or receptionist.

T. B. HARGREAVE
Consultant Urologist

M. & MIS. e

How long have you been married or living together? .....................

How long have you been trying forachild? ............... ... ... .. ...
(Please be as accurate as you can when answering this question)

If you used contraception, please say what method and for how long ... ...

Do you have any children by each other? YES—O

Agesofchildren ....... .. .. ... .
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HUSBAND
1)

Please state your age

Date of birth

Please could you state your countryof birth ..................... .. ... ...
If you do not live in the UK please state the country in which youlive .......
PREVIOUS MARRIAGE

Have you been married before? YES—O
NO—O

Have you any children by someone else? YES—O
NO—O

Agesofchildren ...... ... ... ...

If you have been married before were you trying to have children during that

marriage YES—O
NO—O

FAMILY HISTORY

Have you any brothers or sisters? YES—O
NO—O

BROTHERS

Nos. of children
Ages Married (Yes/No) if any
SISTERS
Nos. of children

Ages Married (Yes/No) if any

Have any of your relatives been attending hospital because of infertility

problems? YES—O

If YES please give detailsifknown ............. .. ... ... NO—O

Is there any illness in your family (e.g. tuberculosis or heart disease)? YES—O
If YES please give details ...........ooooooemmeee e NO—O
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HUSBAND
(#)]

HEALTH RECORD

Have you ever had any serious illnesses? YES O
If YES please give details as far as youknowthem ....................... NO—O
Have you ever had any of the following? If you were under 10 years of age

write ‘AS CHILD’.

Mumps YES——(O IfYESatwhatage .........
NO—O

Measles YES—(O If YESatwhatage .........
NO—O

Chickenpox YES——Q If YESatwhatage .........
NO—O

Malaria YES——(Q IfYESatwhatage .........
NO—O

Typhoid YES——(Q IfYESatwhatage .........
NO—O

Dysentery YES—O If YES at what age .........
NO—O

Hepatitis YES——(O IfYESatwhatage .........
NO—O

Bronchitis . YES——(O IfYESatwhatage .........
NO—O

Asthma YES——C IfYESatwhatage .........
NO—O

Sinus trouble YES——(O IfYESatwhatage .........
NO—O

Chest trouble YES——(O IfYESatwhatage .........
NO—O

Stomach ulcer YES——(O [IfYESatwhatage .........
NO—O

Duodenalulcer YES——(O IfYESatwhatage .........
NO—O

Long term bowel trouble YES——(O If YESatwhatage .........
NO—O

Epilepsy YES——(Q IfYESatwhatage .........
NO—O

Diabetes YES——(O IfYESatwhatage .........
NO—O

High blood pressure YES——(O IfYESatwhatage .........
NO—O

Heart prob]ems YES—O If YES at what age .........

NO—O
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HUSBAND
€)

YES—O
NO—O
Radiotherapy | YES—O
NO—O
Have you ever been in to hospital? >
If YES please give details as far as you know them

Cancer If YES at what age

If YES at what age

Have you ever had any other tropical disease, e.g. Filiaris
If YES please give details

If you had mumps or measles did this affect your testicles?
If YES please give details

Have you ever suffered from any illness associated with shivering (rigors)
and/or high fever?
If YES please give details of severity and length of illness

Have you ever had an operation?
If YES please give details (e.g. mastoid operation when a child)

Have you ever had a hernia operation (even if done when you were a baby)? _,
If YES please give details

Have you ever had any injury or operation to the penis or testicles?
Circumcision

Other operations on penis
Varicocele operation
(varicose veins near testicles)

Vasectomy

Biopsy of the testicle

Other operations or injuries to the testicles (please give details) |

31

YES—O
NO—O

YES—QO
NO—O

YES—QO
NO—O

YES—O
NO—O

YES—O
NO—QO

YES—O
NO—O

YES—O
NO—O
YES—O
NO—O
YES—O
NO—O
YES—O
NO—O
YES—O
NO—O
YES—O
NO—QO
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Has there been any recent change in the size of your testicles?
If YES please give details

received

Have you ever had any discharge from the penis?
If YES please give details

Is your weight’

Are you taking any of the following:
Medicine, drugs, sleeping pills, herbal remedies or vitaminpills? |
If YES please give details (even if not prescribed by doctor)

Have you ever had to take a long course of tablets or medicine for more than

2-3 weeks?

HUSBAND

What sort of underwear do your normally wear?
Y fronts
Boxer shorts
Other
Have you ever had any venereal disease?
If YES please give details

If you have had venereal disease please could you state what treatment you

If YES please give details
Do you smoke now?
If YES please say how many cigarettes or how much tobacco smoked each day
For how many years have you smoked?

Have you ever smoked in the past?
If YES please say how many cigarettes smoked per day
If YES please say how many years since you stopped smoking

Do you ever drink alcohol (beers, wines, spirits)
If you have answered YES please could you complete the following questions.
When was the last time you had an alcoholic drink?

REMEMBER WE ARE TRYING TO HELP YOU, SO PLEASE ANSWER
CAREFULLY.

Appendix

YES—O
NO—O

YES—O
NO—O

YES—O
NO—O

O
O
O

YES—O
NO—O

YES—O
NO—QO

YES—O
NO—O

YES—O
NO—QO

YES—O
NO—O
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HUSBAND
)

Within the last 7 days

8 days—14 days

15 days-21 days

21 days—-1 month

within the last 2 months

within the last 3 months

within the last 6 months

within the last year

Starting with yesterday I would like you tell me exactly what you had to drink
over the past 7 days. Please be exact, e.g. 2 cans of Carlsberg Special Brew
Monday lunch time.

Monday

Tuesday

Wednesday

Thursday

Friday

Saturday

Sunday

Was that typical of what you have been drinking recently? YES—O
If NOT typical please say Why . ...........oiiniii ., NO—CO

Have you ever had a problem with drinking too much in the past?
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HUSBAND
(6)

Are you in the habit of taking very hot baths? YES O

NO—QO
YES—O
NO—O

Are you in the habit of taking sauna baths?

Please state your shaving habits
More than twice a day
Twice a day
Once a day
Every other day
Less than every two days

LIVING AND WORKING ENVIRONMENT

Do you live in a built up area, e.g. town or city, or in the country?
Built up area
Country
Please state how far your home is from a busy main road, e.g. town high street,
‘A’ road, motorways or any other heavily used road
Less than 50 yards O
(e.g. two houses’ width)
More than 50 yards O
Is your place of work, e.g. factory, office, farm, shop etc. in a built up area or
in the country?

OO

My place of work is in the country
My place of work is in a built up area

OO

OCCUPATIONAL HISTORY

What is your present job/occupation? .................c...iiiiiiiiii..
Please could you indicate the exact nature of your work, eg. Office work,
Factory work, Manual work, Driving, etc.

Do you have to work night shifts?
If YES please say whether it is constant, regular or occasional

YES—O
NO—QO

Please list your previous jobs. Work systematically from leaving school
ensuring that no periods are omitted. In the case of working abroad, record
which country. For seamen put ‘at sea’

Job Details of type of job
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HUSBAND
7

1S

Have you ever been exposed to very high temperatures, e.g. furnaces, boilers
etc.? YES O

If YES please givedetails ....... ... ... ... .. i NO—O

Do you or have you ever worked with any of the following chemicals:

Lead YES O
NO—QO
Cadmium YES O
NO—QO
Mercury YES O
NO—O
Cyanide YES—O
NO—O
Arsenic YES O
NO—O
Herbicides YES O
NO—QO
Pesticides YES—O
NO—QO
Fungicides YES O
NO—QO
Dyestuffs YES O
NO—O
Vinyl chloride YES O
NO—QO
Plastics YES O
NO—QO
oil YES—O

NO—O
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HUSBAND
)

Tars

Radioactive substances

Other chemicals (solvents etc.)

If you have answered YES to any of the above could you please give details of
where and when you were exposed to the chemical

Have you at any time ever been overcome by chemical or poisonous fumes or
exceeded permitted radiation doses?
Have you ever been treated in the factory or company sick bay because of
poisonous chemicals or fumes or radiation?
Have you ever been admitted to hospital because of poisonous chemicals or
fumes or radiation?

Have you ever changed your job because of poisonous chemicals or fumes or
radiation? .
If you have answered YES to any of the above four questions please give
details ...

Details of clinic attendance

Have you ever attended any clinic or had previous treatment for infertility in
the past?
(Please give details even if you have been seen at this hospital before).
If YES please give name of the doctor and the address of the clinic.

THIS QUESTIONNAIRE HAS MORE QUESTIONS THAN MOST DOC-
TORS HAVE TIME TO ASK AND IS DESIGNED TO HELP US FIND
THE PROBLEM IN YOUR CASE QUICKLY. PLEASE HELP US TO
HELP YOU BY ANSWERING CAREFULLY AND FILLING IN THE
BOXES CORRECTLY.
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YES—O
NO—O
YES—O
NO—QO
YES—O
NO—QO

YES—O
NO—O
YES—O
NO—QO
YES—O
NO—QO
YES—O
NO—O

YES—O
NO—O

YES—
NO—O
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WIFE
1)

Please state your age in years

Date of birth

Please could you state your country of birth .............. ... ... ... ...
If you do not live in the U.K. please state the country in which you live .....

PREVIOUS MARRIAGE

Have you been married before? IEJII(E)S—O O
. YES—O
H ny children by someone else?
ave you any chi y else NO—O
Agesofchildren ...... ... . . .
FAMILY HISTORY
Have you any brothers or sisters? YES—O
NO—O
BROTHERS
Ages Married (YES/NO) Nos. of children if any
SISTERS
Ages Married (YES/NO) Nos. of children if any
Have any of your relatives been attending hospital because of infertility
problems? YES—O
If YES please give detailsifknown .............. .. ... ... .. NO—O
Is there any illness in your family (e.g. tuberculosis or heart disease)? YES O
If YES please givedetails ........ ... . ... oo i NO—O
HEALTH RECORD
Have you ever had any serious illnesses? YES—O

NO—O
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WIFE
()]

If YES please give details as farasyouknowthem .......................

Have you ever had any of the following? If you were under 10 years of age
write ‘AS CHILD’.

Mumps YES—O fYESatwhatage .........
NO—O

Measles YES O If YES at what age .........
NO—O

Malaria YES—O 1fYESatwhatage .........
NO—O

Typhoid YES—O 1fYESatwhatage .........
NO—O

Dysentery YES O IfYESat what age .........
NO—QO

Bronchitis YES O I YES at what age .........
NO—QO

Asthma YES O IfYESat what age .........
NO—O

Sinustrouble ___ YES O If YES at what age .........
NO—O

Chesttrouble | YES O If YES at whatage .........
NO—O

Chickenpox —, YES—O [fYESatwhatage .........
NO—O

Hepatitis YES—O [fYESatwhatage .........
NO—QO

Epilepsy N YES O 1t YES atwhatage .........
NO—O

Diabetes YES O IfYES at what age .........
NO—QO

High blood pressure _____, YES—O  jfYESatwhatage .........
NO—O

Heartproblems | YES O 1t YES atwhatage .........
NO—QO

Cancer > YES O If YES at what age .........
NO—O

Radiotherapy | YISS o O If YES at what age .........
NO—
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WIFE
3

Have you had any other tropical diseases, e.g. Filiaris?

Have you ever had a surgical operation?
If YES please give details (e.g. mastoid operation when a child, appendix
operation, etc.)

Are you taking any of the following:
Medicine, drugs, sleeping pills, herbal remedies or vitaminpills? |
If YES please give details (even if not prescribed by adoctor) ..............

Have you ever had to take a long course of tablets or medicine for more than
2-3 weeks?
If YESplease give details .......... ... . ... . . i

Do you smoke now?
If YES please say how many cigarettes or how much tobacco smoked each day

Have you ever smoked in the past?
If YES please say how many cigarettes smoked perday ...................
If YES please say how many years since you stopped smoking .............

Do you ever drink alcohol (beers, wines, spirits)?
If you have answered YES please could you complete the following questions.
When was the last time you had an alcoholic drink?

Within the last 7 days

8§ days-14 days

15 days-21 days

21 days—1 month

within the last 2 months

within the last 3 months

within the last 6 months

within the last year

39

YES—O
NO—QO

YES—O
NO—O

YES—QO
NO—O

YES——O
NO—O

YES—O
NO—O

YES—O
NO—O

YES—O
NO—O
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WIFE
C))

Starting with yesterday I would like you to tell me exactly what you had to
drink over the past 7 days. Please be exact, e.g. 2 cans of Carlsberg Special
Brew Monday lunch time.

Monday

Tuesday

Wednesday

Thursday

Friday

Saturday

Sunday

Was that typical of what you have been drinking recently? YES O
IfNOT typical please say why ........ ... ... ... . i i ... NO—O
Have you ever had a problem with drinking too much in the past? ;}(E)S o O

If YES please givedetails ......... ... ... . ... i

OCCUPATIONAL HISTORY

What is your present job/occupation? ...................... ...
Please could you indicate the exact nature of your work, e.g. Office work,
Factory work, Manual work, Driving, etc.

REMEMBER WE ARE TRYING TO HELP YOU, SO PLEASE ANSWER
CAREFULLY
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WIFE
)
Do you have to work night shifts? YES O
If YES please say whether it is constant, regular or occasional. NO—O
Do you or have you ever worked with any of the following chemicals:
Lead YES—O
NO—O
Cadmium YES—O
NO—O
Mercury YES—O
NO—QO
Cyanide YES—O
NO—O
Arsenic YES—O
NO—QO
Herbicides YES—O
NO—O
Pesticides YES—O
NO—O
Fungicides YES—O
NO—O
Dyestuffs YES—O
NO—O
Vinyl chloride YES—O
NO—QO
Plastics YES—CQO
NO—O
oil YES—O
NO—QO
Tars YES—O
NO—QO
Radioactive substances YES—O
NO—O
Other chemicals (solvents etc.) YES—O
NO—O

If you have answered YES to any of the above could you please give details
and if possible the name of the chemical.

If you have answered YES to any of the above please state whether at any time
you have been overcome by chemical or poisonous fumes or exceeded

permitted radiation doses YES—O
NO—OQO
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Please list your previous jobs.. Work systematically from leaving school
ensuring that no periods are omitted. In the case of working abroad, record
which country.

Job. Details and type of job

GYNAECOLOGICAL AND MENSTRUAL HISTORY

Please state your age in years when your periods began
Are your periods now regular? YES—O
If your periods are regular please state the average length of your menstrual NO—O
cycle,€.8.28days ... ...

Date of firstdayof lastperiod ........ ... ... . L,

Date of first day of period beforelast ....... ... ... ... ... .. . L.

For how many daysdoyouloseblood? .................................

Do you lose blood between periods? YES—O
If YES please give details . ...............oooeiiieiieiiieeinnii.. NO—O

Do you suffer any pain during your periods?
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Have there ever been any suspected pregnancies, miscarriages or abortion by
your present husband?
If YESplease givedetails ............. ... ... i,

Have you ever had a pregnancy, miscarriage or abortion by someone else? __,
If YESplease give details . ......... ... ... oo

Have you ever had any venereal disease?
If YES please give details ........... ... ... .. i

Have you suffered from any vaginal infections—
a) within the last 3 months

b) at some time in the past
If YESplease givedetails ........... ... ... .. .. ... ...

Have you ever had a gynaecological operation
(e.g. D & C, biopsy of cervix etc.)
If YES please givedetails .......... ... ... i,

Have you ever had peritonitis?
If YESplease givedetails .......... ... .. ... ... i

Have you at any time taken oral contraceptive pills (The Pill)? |
If YES please say—
1) For how many months and years you were on the pill

YEARS MONTHS

2) How many months and years since you stopped taking the pill

YEARS MONTHS
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YES—O
NO—O

YES—O
NO—O

YES—O
NO—QO

YES—O
NO—O
YES—O
NO—QO

YES—O
NO—O

YES—O
NO—QO

YES—O
NO—O
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WIFE
®
PREVIOUS CHILDREN

If you have had a previous child was this a normal vaginal delivery? | YES—O
If you have answered NO please give details, e.g. birth by caesarean section. NO—O

Details of clinic attendance

Have you ever attended any clinic or had previous treatment for infertility in

the past? YES—O
(Please give details even if you have been seen at this hospital before). NO—O

If YES please give name of the doctor and the address of the clinic.

REMEMBER WE ARE TRYING TO HELP YOU, SO PLEASE ANSWER
CAREFULLY
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HUSBAND AND WIFE
SEXUAL HISTORY

How often on average do you have intercourse (number of times per week)? —
Does shift work or absence from home interfere with opportunities to have sex
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at the fertile time? YES—O

If YES please give details ... .......................c i NO—O

Do you have any physical difficulties with the sex acts that would prevent a

conception, €.g. pain during intercourse sufficient to prevent penetration? __, YES O

If YESplease givedetails ............... .. ... ... ... .. .. . NO—O

Do you have any emotional difficulties which prevent you having sexual

intercourse often enough? YES—QO

If YESplease givedetails ............ ... ... ... ... ... .. NO—O

HUSBAND

Do you get satisfactory erections of the penis for sexual purposes? ______ . YES——O
NO—O

IfNOplease give details ................ ... ... . ... . ... ... ...,

Do you get erections of the penis at other times, e.g. in the mornings? ______, YES O
NO—O

Do you get satisfactory ejaculation of sperms? YES O
NO—O

WIFE

Do you experience pain during sexual intercourse? YES—O

If YES is the pain sufficient to make you stop having intercourse on NO—O

occasions? YES O
NO—O

Do you have to use any additional lubricants during sexual intercourse _, YES——O
NO—O

If you have answered Yes you may wish to know that most lubricants including
KY Jelly will kill sperm and make conception less likely.

Please add any other information you feel may help



Chapter 3
Psychological Aspects
J. Stephen Bell

Introduction

It is well recognised that patients attending infertility clinics generally experience
feelings of frustration and inadequacy, and frequently display signs of emotional
distress. Historically, childlessness has always been recognised as a problem,
whether as a misfortune or even as an offence (Carr 1963). Likewise, it has long
been suspected that infertility may, in some cases, have a psychogenic basis. The
question of the relationship between psychological variables and infertility is
nevertheless a complex one, and the literature, although extensive, is speculative,
anecdotal and contradictory. Few studies meet adequate methodological standards.
Nevertheless, any consideration of the relevance of psychological factors to in-
fertility management must address the question of psychogenic infertility.

Psychogenic Infertility

‘Psychogenic infertility’ refers to a state where psychopathology is thought to play a
part in the aetiology of childlessness. Thus, the fertility of psychiatric patients has
received considerable attention. Although there is no consistent evidence that
those with neurosis and personality disorder have reduced fertility (Mai 1972),
some major psychiatric disorders, such as schizophrenia, manic-depression, de-
pression and anorexia nervosa, seem to be associated with decreased fertility.
Psychotics do seem to have reduced fertility compared with the general population
(Mai 1972); this statistic is largely due to the low fertility of schizophrenics (Kendell
1975). The picture is complicated because psychotropic drugs may themselves
influence fertility. Amenorrhoea in women, and depressed testosterone levels in
men, have been reported in patients taking phenothiazines (Beumont et al. 1974);
and diminished sexual activity, possibly as a consequence of increased prolactin
levels, is also reported (Meltzer 1980). Nevertheless, menstrual disorders are
common in schizophrenic women even if they are not receiving medication
(Beumont 1979).
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In depressive illness, secondary sexual dysfunction is common. Lower LH se-
cretion in depressed post-menopausal women has been reported (Altman et al.
1975).

The syndrome of self-induced weight loss, anorexia nervosa, is seen particularly
in adolescent girls, but is by no means infrequent in young women. It may also
occur, though rarely, in males (Dally and Gomez 1979). Amenorrhoea is essential
for the diagnosis. Whilst this can be as a result of weight loss, menstruation
typically stops when the patient begins to diet, at least in primary anorexia nervosa.
In a proportion of patients, amenorrhoea precedes weight loss, and may be the first
symptom. Between the restoration of weight and the return of menstruation there
is usually a gap of several months. In the rarer male cases there is clinical evidence
of hypogonadism. The endocrinology of anorexia nervosa has recently been dis-
cussed by Beumont (1979).

Although gross psychopathology is rare in the majority of patients attending the
infertility clinic (Berger 1974), the above observations are important because they
confirm an association between psychopathology and infertility and suggest the
possibility of both a psychosomatic mechanism and a behavioural one (i.e. via the
sexual relationship) mediating psychogenic infertility.

Numerous investigators have attempted to correlate measures of mood and
personality traits with infertility among patients attending infertility clinics. The
considerable psychoanalytic literature on infertility is rich in speculation. Noyes
and Chapnick (1964) in their review of the literature found ‘no conclusive evi-
dence ... that a specific psychological factor can alter fertility in the normal in-
fertile couple’, and the ability of some women to conceive despite severe neurotic
or psychotic illness, revulsion for sexual activity or overt reluctance to become
pregnant also supports the view that the search for a single personality-related or
attitudinal dimension characterising infertile individuals is probably misguided.
Notions such as Deutsch’s (1945) typology of infertile women are firmly in the
realms of conjecture. Many of the experimental studies are methodologically
inadequate: none are longitudinal, few meet adequate diagnostic criteria; and
psychological assessment has often relied on measures of dubious validity and
reliability and been carried out only after lengthy medical investigation. The
majority of these studies have looked at so-called normal or idiopathic infertility,
and compared individuals (usually women) in this category with controls. It has
frequently been assumed that these individuals will show more psychological
disturbance than those in whom an organic factor has been identified. It is
apparent that the absence of a clear anatomical or physiological cause is not
sufficient reason for assuming the presence of psychogenic factors (Mai et al. 1972a)
since these authors and others (Seward et al. 1965) found no differences between
diagnostic subgroups in the psychological variables measured. It is salutary to note
that the number of women thought to be psychosomatically infertile has decreased
with improvements in diagnostic techniques (McGuire 1975). Furthermore, it is not
unreasonable to suppose that without a definite explanation for their inability to
achieve a pregnancy many couples will continue to hope for a miracle and pursue
investigations for an indefinite period, thus being unable to grieve (Menning
1975). It has been suggested that the longer a couple remains infertile, the more
likely they are to develop secondary psychological problems (Debrovner and
Shubin-Stein 1976).

Some studies have produced positive results: infertile couples were found to
show more signs of depression and low self-esteem than controls (Platt et al. 1973),
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and infertile women have been reported to show more evidence of disturbance of
sexual identity and problems of sexual adjustment (Mai et al. 1972b), although
these latter authors found no evidence of the supposed association between lack of
orgasm capacity and infertility. Nevertheless, the nature of these established
relationships is unclear, for it is possible that psychological disturbance might have
resulted from the stress of involuntary childlessness rather than played a part in its
aetiology. Only prospective studies could resolve this question, and these would be
difficult to arrange.

Much speculation about the supposed effects of emotional tension on infertility
has been based on the frequently reported association between adoption and
conception. Recent studies, however, although still open to some criticisms of the
methodology (Mai 1971), suggest that adoption in fact has no effect on conceptive
capacity.

Stress has been shown to lower testosterone levels (Kreuz et al. 1972), and it has
been suggested that it may be associated with a decreased sperm count (Mehan
1976, cited in Berger 1977). In women, there are numerous reports of amenorrhoea
during stressful experiences such as wartime (Kistner 1972). Clinical evidence of
such psychophysiological endocrine reactions among patients attending infertility
clinics is anecdotal. Thus, although a psychosomatic mechanism associated with
infertility is possible (Seibel and Taymor 1982), there is little firm evidence of
stress-induced infertility, except in some cases of amenorrhoea. Our knowledge of
psychophysiological endocrine reactions is extremely limited.

Psychological factors may still play an aetiological role in infertility by means of a
behavioural mechanism, i.e. through interference with the sexual relationship.
Psychosexual problems may masquerade as cases of infertility (Elstein 1975).
Vaginismus, impotence, retarded ejaculation, ejaculation prior to intromission and
infrequent intercourse have all been cited in this respect. Excessive frequency of
intercourse or masturbation, so that only poor semen specimens are produced at
the time of coitus, has also been reported (Dubin and Amelar 1972). Steele (1976)
reported sexual or marital problems in 165 (37%) of 500 couples complaining of
infertility. In a study of 1294 consecutive cases of male infertility, Dubin and
Amelar (1972) reported 69 cases (5.5%) where sexual problems were considered to
be the primary cause of the couple’s infertility. Amelar et al. (1977) suggest that
male sexual dysfunction may be the primary causative factor or an important
contributing factor in almost 10% of involuntarily childless marriages. Jeffcoate
(1975) estimates that 5% of women seeking advice on sterility have not consum-
mated their marriage. The number of problems detected will depend upon a
number of factors including the comfort of the clinician in asking detailed questions
about sexual behaviour (Burnap and Golden 1967), and how extensive an
assessment of sexual function is made.

Psychological Factors and Infertility Management

It will be clear from the above that greater theoretical understanding of the
relationship between psychological factors and infertility must await detailed
longitudinal studies. Nevertheless, the practical significance of the literature is
more immediately apparent: since psychological disturbance is not uncommon
among infertile patients, adequate clinical management of the infertile couple must
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take into account psychological factors. For the purpose of this discussion, these
will be considered firstly in relation to the initial assessment, secondly to ongoing
investigation and treatment, and thirdly to the termination of treatment.

The Initial Interview

Masters and Johnson (1970) state that a basic premise of their therapeutic approach
to sexual dysfunction is that: ‘There is no such thing as an uninvolved partner ...’
and that ‘the marital relationship is considered as the patient’. These comments
might equally apply to the management of infertility, for such a unified approach
facilitates assessment for, and compliance with, treatment, as well as alleviating
emotional distress (Taymor 1978). A joint approach, however, does not imply that
all interviews, particularly on such matters as current sexual behaviour, should be
carried out with both partners present; attenders at infertility clinics are a
compliant group, who may, when seen jointly, present a ‘good’ picture and
withhold information, sometimes in an attempt to protect their partners from upset
(Taymor and Bresnick 1978). Both joint and individual interviews are therefore
required, and it may be advantageous to have a pair of interviewers, male and
female, to facilitate joint involvement.

At the initial assessment, an attempt should be made to discover psychological
factors which may be contributing to the infertility, or indeed other problems
masquerading as cases of infertility (Elstein 1975). One aim should therefore be to
screen out those cases of emotional problems or marital conflict, to which a child is
sought as a solution. One of the dangers of an infertility clinic is that its manner of
functioning places upon its patients an implicit expectation of achieving a preg-
nancy (Berger 1974). Yet clinical experience shows that this does not always accu-
rately reflect patients’ own wishes: privately they may express ambivalence about,
or even rejection of, parenthood. Attendance at the clinic may be more a reflec-
tion of social pressure than of individual motivation, or may even indicate a wish
for a socially acceptable formula with which to answer the questions of friends
and relatives. It can also represent a disguised request for help with marital, sexual
or family problems (Berger 1977). Unnecessary investigations may therefore be
avoided if these questions concerning motivations for, and decision making about,
parenthood are initially raised and explored by the physician, who must indicate
that a decision to remain childless can be a valid choice which will receive suitable
support. Discussion of these issues will give some indication of the couple’s ability
to communicate, and will form part of the necessary evaluation of the emotional
adjustment of the individuals and the stability of their relationship.

As discussed previously, Dubin and Amelar’s figures suggest a small but
significant incidence of sexual problems in infertility clinic patients. Thus, a
detailed and thorough sexual history should be taken by the clinician, since patients
are reluctant to volunteer information about their sexual difficulties. This assess-
ment must go beyond a simple request for an estimate of the frequency of
intercourse and a general question about whether any problems are encountered.
Each partner should be asked, individually, specific questions about interest,
arousal, vaginal entry, ejaculation, and any variations in sexual behaviour or
responsiveness at different stages of the menstrual cycle, for problems may be
confined to mid-cycle (Drake and Grunert 1979). This information may be of
diagnostic significance and will also serve as a baseline against which to measure
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subsequent change. Such dysfunctions that are discovered may well respond to
short-term therapeutic intervention, as described by Masters and Johnson (1970)
and Kaplan (1974). It is to be hoped that a member of the infertility team will have
received some training in this approach, and in marital counselling generally.

Investigation and Treatment

Menning (1975) argues persuasively that infertility is a complex life crisis—
psychologically threatening and emotionally stressful. Anxiety, frustration and
fears of inadequacy are likely to be present in the majority of couples seeking help
for an infertility problem (Berger 1977). Paradoxically, current improved diagnos-
tic and therapeutic measures, whilst holding out greater promise for couples, may
well increase the stress upon them, by dictating a lengthy medical regimen at a time
when they are extremely vulnerable.

Many authors have commented upon the emergence of marital and psychiatric
problems during the course of treatment. Additionally, couples with previously
satisfactory sexual relationships may develop secondary sexual dysfunctions as a
result of the pressures and anxieties arising out of their infertility (Elstein 1975).
Basal temperature-taking may lead to disruption of spontaneous lovemaking by
timing of intercourse for the fertile period; spontaneity may also be disrupted by
suggested coital positions and frequency; post-coital tests may trigger impotence;
and goal-orientation may impair sexual responsiveness (Debrovner and Shubin-
Stein 1976; Bullock 1974; Kaufman 1969). While it is reasonable to suppose that
many such difficulties resolve when the stresses are over, others may require
definitive therapy (Elstein 1975): although not of primary aetiological significance,
they may serve to maintain the problem.

It has been suggested that much could be done during treatment to alleviate
emotional distress (McGuire 1975). Many infertility patients have fears about the
process of becoming pregnant and about what their treatment will involve. Banks
et al. (1959) advocated the use of audio-visual group therapy as part of an
educational programme to facilitate understanding of the various diagnostic and
therapeutic procedures. Many couples report difficulties associated with the
regimentation of fertility studies, and it is important that they are therefore placed
in context (Debrovner and Shubin-Stein 1976). A recent study of patients
undergoing laparoscopy (Wallace 1980) revealed a variety of fears, emotional
distress, and a lack of knowledge in many individuals, together with a widespread
desire for more information, suggesting the possibility that postoperative problems
in emotional and social adjustment might be prevented or alleviated by more
thorough preparation. A number of authors, for example Menning (1977), have
recently published short guides for couples on the subject of infertility, which may
serve as useful adjuncts to the information provided verbally by the clinician. It is
important that the patient should be prepared for, and reassured about, emotional
responses to infertility, as well as informed about medical aspects.

The use of various kinds of group therapy has been recommended by numerous
authors, for example Wilchins and Park (1974). Although there have been few
attempts to systematically assess the impact of this approach, it would seem to offer
a valuable means of decreasing the infertile couple’s considerable sense of isolation
(Menning 1975; Burnage 1977) and facilitating open discussions between marital
partners, by providing an environment for the release of pressures and frustrations.
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It may be valuable for couples to be given an estimate of the length of time likely
to be involved (Hutcheson 1976). ‘Breathers’ in treatment may be worthwhile, but
at the same time overlong treatment may delay both coming to terms with
childlessness and decisions about career and life plans, so that reasonable time
limits must be placed on investigations. Behrman and Kistner (1975) feel that a
prognosis is in itself important to the psychological well-being of the couple.
Lenton et al. (1977) report that most of their patients felt that if they had been
given a more realistic prognosis they would have been better able to adapt to the
situation and to counter pressures from family, friends and workmates.

Again, the importance of treating the couple as a unit must be emphasised. Open
communication can provide a means of ventilating feelings. alleviating guilt and
anger, and reducing the impact of infertility on the marriage as a whole. If the
couple can communicate freely and have adequate information. they may be more
able to cope with the stresses of the investigation. and not feel victims of it. In view
of patients” diffidence in disclosing problems which may develop. the clinician must
be prepared to take the initiative by routinely enquiring about how the couple are
coping emotionally. In this way. permission is given for feelings and fears. such as
concern about loss of femininity or masculinity. to be expressed. Although it is
understandable that the doctor does not wish to precipitate distress by probing too
deeply, patients themselves often regret the lack of opportunity to discuss their
worries. but feel that they do not have the right to trouble a busy doctor with
them. Lack of confidence in the handling of emotional problems can make the
doctor reluctant to deal with psvchological sequelae of illness (Maguire 1976). This
could be overcome. however, by good liaison with a consultant in this area or.
ideally, by the attachment of such a specialist to the infertility team.

Results of Investigations

Reactions to the results of investigations may be varied. Berger (1974) reports
periods of depression and impotence in a high proportion of males upon being told
they were azoospermic. In a later publication he reports a 63% incidence of
transient (lasting less than 3 months) impotence in a group of azoospermic men in
the period following the discovery. with feelings or signs of anger towards the men
in a high proportion of their wives (Berger 1980). Feelings of guilt are common in
both males and females, and not only in the partner with the diagnosed organic
problem (Bell 1981). Ford et al. (1953) also found psychological disturbance in
many patients whether organic pathology was present or not.

Since fear of being ‘exposed’ as the infertile partner may be present at the
beginning of the investigation (Christie 1980) counselling should be a part of
management, starting from the time of first attendance rather than only when
results are known and problems have resulted.

Where the couple fall into the ‘normal’ or “idiopathic’ infertility category, with no
positive results from investigations, the clinician must avoid falling into the trap of
diagnosing psychogenic infertility by exclusion. To suggest this aetiology to the
couple may add to existing feelings of guilt and inadequacy. To further counsel that
the ‘normal infertile’ woman with a career should perhaps consider giving this up
(Christie 1980) is premature. Although anecdotal reports of pregnancy following
such action do exist. not only has this never been systematically investigated. but it
may also serve to further increase the woman’s preoccupation with achieving
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pregnancy, and decrease the available range of alternative life plans if the infertility
continues.

Termination of Treatment

There is broad agreement that there are four stages in the reaction of couples to
their infertility: shock, protest, despair and resolution (Renne 1977b). Such a
sequence is, of course, similar to the grief reaction which follows bereavement.
Although some authors have described a characteristic time scale for this sequence
(Nijs and Rouffa 1975), the individual couple should not be expected to complete
the process according to any schedule (Menning 1975). The mechanism of denial,
for example, seems to be necessary for some patients to cope with the initial shock.
Many patients will become preoccupied with events in the past which they may link
with their infertility (Berger 1974); some patients fail to move beyond the stage of
anger about the injustice of the problem. The process of adaptation may take
considerable time, and it is important that the patients’ reactions to infertility
should be explored and discussed. Grief over infertility is grief over the loss of a
potential child and is thus often idealised, so that even when a pregnancy does
eventually ensue, this does not guarantee that there will be no problems of
adjustment (Menning 1977).

Little is known about the long-term impact of infertility on the couple (Bierkens
1975), a number of authors variously reporting that the marriages of childless
couples are happier (Renne 1977a), more likely to end in divorce (McGregor et al.
1970), or more symbiotic (Stauber and Schulz-Ruhtenberg 1979). The attempt to
discover the nett effect of childlessness is arguably not, however, the most helpful
approach, since the consequences could be diverse in different contexts (Bierkens
1975). Further research, looking in particular for predictors of response, is needed.

It has been a central theme of this chapter that psychological factors and their
appropriate clinical management must be considered for all patients throughout
investigation and treatment, and not only when organic factors have been excluded
or treatment terminated. There is evidence that some problems could be avoided or
attenuated by this approach. Nevertheless, infertility counselling has historically
been concerned mainly with those couples for whom treatment has proved
unsuccessful, and it is indeed important to assess what can be accomplished for this
group. The success of the clinic should be judged by its ability to maximise the
quality of life of all its patients, not only by the pregnancy rate achieved.

Couples must at this stage evaluate their original goals and consider alternatives:
adoption or fostering, AID or remaining childless. It is, however, widely accepted
that before embarking on such options some resolution of the emotional reactions
to infertility must have taken place. It has, for example, been proposed that
non-resolution of such feelings may be a major cause of difficulties in adoptive
placements (Kent and Ritchie 1976; Kirk 1964; Lawder et al. 1969; Schwartz 1966).

Decision-making about alternatives such as AID is an area where counselling of
some kind is generally indicated and it has been suggested that in fact psychiatric
referral should be routine in such cases (Berger 1977). Certainly it may be valuable
that such an option is available and the counsellor who is not also responsible for
the couple’s medical treatment may be in a better position to evaluate the couple
and help them plan for the future (Taymor and Bresnick 1978). Regrettably, there
is virtually no scientific evidence as to how couples cope with donor insemination
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and although in general favourable results are reported, the reliability of these data
is in doubt. For the moment, then, there is little information to guide the selection
of recipients, and a comprehensive follow-up study is required. Some broad
guidelines have, however, been suggested (Kerr and Templeton 1976).

Implicit in the argument that psychological sequelae of infertility should be
detected is the notion that effective measures exist to deal with them. There is now
some evidence that counselling may be helpful in facilitating emotional adjustment
and improving quality of life in both male and female infertile patients (Wilchins
and Park 1974; Bresnick and Taymor 1979), although much remains to be done in
adequately assessing its efficacy. In particular, which patients require in-depth
counselling, and what is the most appropriate form for this to take, are questions
meriting further research. Self-help groups such as Resolve in the United States
(Mennjng 1977), and the National Association for the Childless (318 Summer Lane,
Birmingham B19 3RL) in Britain, may also be able to offer valuable services in
providing telephone counselling, support groups and public education, although it
would be unfortunate if responsibility for the provision of such counselling were to
be neglected by clinics providing infertility treatment.

Conclusions

Although it seems that the concept of psychogenic infertility may have a rather
more limited application than once was thought, and although much basic research
remains to be carried out, there can be no doubt that psychological factors must
routinely be taken into account in the management of the infertile couple.
Infertility is a complex phenomenon and psychological variables may be relevant to
the aetiology, maintenance and sequelae of the problem. Psychological factors may
co-exist with physical pathology, and should thus be considered in all patients, not
only in those with no demonstrable organic disease. Reliable methods of measuring
changes in psychological and social adjustment have been developed, so that both
an appropriate methodology for assessing problems, and means of dealing with
them, now exist. The clinical management of the infertile couple can only be
enhanced by their application.
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Chapter 4
Seminology
T. B. Hargreave and S. Nillson

Semen Analysis

The intention of this chapter is to describe tests that are in routine use so that
intelligent communication can take place between the seminology laboratory and
the clinician. Full details of the various laboratory techniques have been published
elsewhere; particularly recommended is the 1980 laboratory manual for the
examination of human semen and semen—cervical mucus interaction, which may be
obtained from the Special Programme of Research and Development and Research
Training in Human Reproduction, World Health Organisation, 1211 Geneva 27
Switzerland. A fuller laboratory manual has been published by Hafez (1977).

Semen may vary qualitatively and quantitatively with age, illness, season and
sexual activity. In addition to these real variations there are problems because
techniques of analysis are imprecise allowing variations of up to 25% between
laboratories. These problems are compounded by the fact that many of the
time-honoured semen tests show little or no correlation with subsequent fertility.
The traditional method of testing has been to report total numbers of sperm or total
motility and while these bulk measurements may show marked differences when
large populations are assessed (Macleod 1951) it is difficult to prognosticate about
an individual (Table 4.1). Normal values are often based on the results of
examinations of sperm samples from men with proven fertility requesting sterilisa-
tion; data not necessarily giving the appropriate information, since the child-
producing period might be several years past. On the other hand, childlessness
depends on the wife in at least 50% of infertile marriages. In consequence it has
been difficult to define the minimum standards of fertile sperm characteristics.

Recently there has been a trend to make selective measurements, i.e. the best
that an individual spermatozoon or a selected population from the semen sample
can do. The three areas of testing that show promise are: (a) penetration tests,
(b) photographic detection of corkscrew progressive motility, and (c) zona-free egg
penetration tests (Chap. 5). These tests, as well as being research tools, are now
being introduced into clinical practice because the results appear to correlate with
subsequent fertility.
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Table 4.1. Effect of viral infection (hepatitis or mononucleosis) on spermatogenesis in one patient
(From Macleod (1964), by permission of Professor J. Macleod and the Editor of the International
Journal of Fertility)
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28.1 4.0 79 316 3 75 65 14 3 7 10 1 1.0
3.1 3.7 60 222 3 85 69 16 3 3 5 4 0.6
32 4.2 35 147 3 75 73 8 2 S 9 3 1.0
6.2 32 60 192 3 90 72 4 S 2 13 4 0.8
112 4.0 70 280 3 75 76 2 9 3 4 3 0.6
4.2 32 65 208 3 70 74 6 10 1 5 3 0.2
172 3.0 58 174 3 70 67 6 19 7 9 2 1.4
The patient was admitted to hospital on 21 Feb and discharged on 3 Mar

143 3.8 80 304 3 55 46 12 7 22 12 1 4.0
17.3 2.5 101 253 3 55 33 12 9 26 17 3 8.0
203 3.0 10 30 2+ 30 47 7 17 13 12 4 9.0
233 28 15 42 2 20 44 5 11 12 21 7 17.0
293 3.0 10 30 2+ 30 35 7 12 19 25 2 10.0
313 2.6 3 8 2+ 60 55 7 11 8 15 4 2.5
34 50 6 30 2+ 60 40 18 8 3 29 2 1.0
6.4 5.1 12 61 3- 55 57 12 S 4 19 3 0.5
164 3.0 14 42 3- 65 70 15 8 4 1 2 1.0
19.4 4.0 14 56 3 65 68 11 2 7 10 2 1.0
264 32 58 186 3+ 75 79 6 2 S 7 1 0.0

Variations in Semen Characteristics
Seasonal Variation

The human reproductive system is the result of millions of years of evolution and it
is thus worth noting that man, the continuous breeder, differs from most non-
mammalian vertebrates and other animals whose gonads regress seasonally (Lofts
1978). The question remains whether there is any seasonal variation in man; the
evidence suggests that there may be some variation in sexual activity through the
year (Fig. 4.1) and there may be seasonal variation in seminal analysis data (Tjoa
et al. 1982)

Variation with Age

Macleod (1951) found that the ejaculate volume and sperm density remain
remarkably constant through the reproductive years though there is a tendency for
sperm motility to decrease in men over 40.

Variation with lllness

Table 4.1 illustrates the effect of a viral illness on seminal measurements (Macleod
1964). Most illness has a depressant effect on spermatogenesis.
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Fig. 4.1. Deviations from the annual mean and the associated expected distribution of condom retrieval
per month (Titmar 1978)

Day-to-Day Variation

Table 4.1 also illustrates the day-to-day variation in seminal measurements: the
average sperm density before a viral illness was 62 million/ml but individual
readings varied from 79 million/ml to 35 million/ml. It is unlikely that more than
20% of this variation was accounted for by errors inherent in the method of
laboratory analysis.

Sexual Abstinence

In a population of semen donors seen at the Sahlgren Hospital, Gothenberg, a
study was carried out on the donors providing three or more ejaculates collected
after an abstinence from 1 to 5 days (Fig. 4.2) and the effect of the abstinence
period on semen characteristics was calculated. The semen volume and total
number of spermatozoa increased significantly with abstinence up to 3 days; thus
semen analysis is best carried out after a 3-day period of abstinence.
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Fig. 4.2. Regression of semen characteristics as related to length of sexual abstinence (mean *2SE).
Observations from artificial instimation donors seen at the Sahlgren Hospital. Gothenburg. Sweden.

Collection of Semen Samples

The patient should be given clearly written instructions about the production and
delivery of samples.

Three samples should be collected at weekly or longer intervals. An alternative is
to test two samples 3 weeks apart and if they do not correspond, to test a third
sample 8 weeks later.

If possible there should be a room near the laboratory where samples can be
produced and this is particularly useful when patients come a long distance or in
cases where the initial motility of previous samples is poor. Many patients,
however, prefer to produce a sample at home and this is acceptable provided that
the delivery to the laboratory is within 2 h of ejaculation.

Samples should be collected in a glass container with a wide neck and screw cap.
If plastic containers are to be used they should be tested, as plasticisers can be
spermicidal. If glass containers are re-used all detergent should be thoroughly
washed off. The patient should be instructed to make sure that the container is
properly closed before bringing the sample to the laboratory.
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Samples should be collected by masturbation if possible. In some cases samples
cannot be produced in this way and coitus interruptus is used; this often makes the
evaluation misleading as the first sperm-rich fraction of the ejaculate may be lost.

If the semen sample is seen to contain an excess of cellular debris or organisms
the patient should be asked to produce another sample on another day shortly after
voiding urine as this will help reduce any urethral contamination.

Rubber stoppers on the collection bottles and rubber condoms are spermicidal
and should not be used.

Samples may be conveniently kept at body heat, e.g. in a trouser pocket, until
they are within the laboratory. Extremes of temperature should be avoided,
particularly reduced temperature.

Split Ejaculate

It is sometimes necessary to collect split ejaculates as the first part of the sample is
relatively rich in spermatozoa compared with subsequent fractions (Tauber et al.
1975). This can be done by mounting containers on a carrying frame or by
numbering them and taping them together. This technique may take some practice
on the part of the patient before suitable samples are produced but usually such
patients are highly motivated and prepared to make the effort.

Seminal Volume

The volume is measured using a pipette and a graduated centrifuge tube. If the
volume is less than 1 ml it is worth repeating collections after the patient has been
instructed to collect the whole sample into the container and to prevent leakage by
carefully closing the top. Low volumes are sometimes associated with retrograde
ejaculation or a deficiency in the seminal vesicles and prostate. A congenital
absence of these structures or gonadotrophin deficiency is a much rarer cause. A
volume of greater than 6 ml may indicate an undue period of abstinence and it is
again worth repeating a sample with instructions to the patient to have intercourse
4 days before producing the sample.

Liquefaction

If the sample can be produced at the laboratory or handed in immediately it is then
possible to assess liquefaction. In this case, the sample should be examined for the
presence of a coagulum. This will normally completely liquefy within 20 min;
failure to do so may indicate prostatic disease. If the couple’s infertility appears to
be due to sperm being trapped by persistant coagulation of semen, it is helpful to
carry out AIH after the sample has been thinned by passage through a fine needle.

Colour and Odour

The specimen is normally a whitish-grey colour. Yellowish colour and the
presence of a bad odour in a fresh sample may indicate infection.
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Viscosity

Usually the sample can be drawn up into the pipette when measuring the sample
volume. If the sample is hyperviscid this may not be possible. In such cases further
examination may be difficult without reducing viscosity. It is obviously desirable to
estimate the motility on the untreated sample as high viscosity with poor motility
may respond to treatment by AIH. The viscosity can be reduced temporarily by
passing the sample through a fine needle (gauge 23) and this may give sufficient
reduction to allow sperm density estimation to proceed.

pH

(The measurement of pH is only useful if the sample is fresh and should be
estimated immediately after liquefaction.) It is usually done using a pH paper
(range 6.6-8.0). Normal semen pH is within the range 7.2-7.8. Inflammatory
disorders of the prostate or seminal vesicles may alter the pH outside these limits.

Motility

A drop of semen is covered with a coverslip and examined immediately. Ideally the
microscope plate should be at 37°C. Overall motility is calculated by counting
motile and immotile sperm in ten separate random fields away from the edge of the
coverslip. The percentage of motile spermatozoa is-calculated from the mean
percentage motility for all fields counted. Semiquantitative motility is determined
by grading the motility according to the following scale:

0 = No progression

1 = Weak forward progression

2 = Moderate forward progression
3 = Active forward progression

Normally, 60% of spermatozoa show grade 2-3 motility for the first 3 h after
ejaculation. There is evidence that high motility is associated with improved
conception rates and vice versa (Nilsson et al. 1982). In Nilsson's study there was a
22.4% conception rate following donor insemination with samples containing 55%
or more motile spermatozoa but much lower conception rates associated with
poorer motility.

Motility assessment using the above techniques is very subjective and recently
there has been renewed interest in objective measurement (Table 4.2), but
unfortunately few centres apply such techniques to all routine samples.

Debris

Any cellular or bacterial debris should be noted. The amount of contamination
from the distal urethra is significantly reduced when the full urinary bladder is
emptied before production of sperm samples. This procedure is necessary if the
sample is to be transported for 1 h or more, otherwise bacterial contamination may
alter semen parameters.
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Table 4.2. Objective methods of assessing spermatozoal motility

Method Comment Reference
Darkfield Used for evaluating sperm from trout in Schlenk and Kahmann
cinematography water but involved excess time (1935)
Impedance change Used for ram, bull and monkey sperm Rothschild (1949)
Centrifugation and Depends on different sedimentation rates Atherton (1975)
measurement of between living and dead sperm. Special
optical density apparatus required means this technique

has not been widely used except in
veterinary practice
Laser Measurement is made of the Doppler shift Dubois et al. (1975)
after submitting sample to light from a low
power laser. Apparatus not yet truly
reliable but this is potentially a quick bench

top method
Photographic Permanent record produced allows Janick and Macleod (1970)
assessment of sperm objective comparison of different samples Phillips (1972) Makler
tract from same patient before and after (1979)

treatment. If colour filter is used and eosin
added additional information can be
collected. These techniques although
time-consuming are used in many centres
because it is usually possible to modify
an existing microscope

Computer analysis of Can possibly be confirmed with electronic Jecht and Russo (1973)
video signals density measurements and sperm
morphology estimation (image processing)
and allows rapid objective measurement
of bulk sperm parameters

Agglutination

This is frequently seen and may occur as a result of bacterial or immunological
problems. The percentage of spermatozoa showing spontaneous agglutination
should be estimated microscopically in ten separate fields; a reading of greater than
10% is abnormal. Agglutination may be tail to tail (common), head to head, tail to
head, or mixed (common); or there may be aggregation to cellular debris. The
latter is not usually indicative of antisperm antibodies.

Vital Staining

It is helpful to stain samples with initial motility of less than 60% with 1% eosin in
distilled water and then to counterstain with 10% nigrosin in distilled water. The
percentage of living sperm is estimated in ten separate fields. By this technique,
necrospermia (rare) may be distinguished from immotility of spermatozoa; it also
provides a check on the accuracy of motility assessments. This is particularly
helpful where the motility estimation is suspect and where the patient is unable to
deliver samples to the laboratory within the 2 h time limtt.
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Sperm Density

The most commonly used method for the determination of sperm density is the
haemocytometer chamber; this is most suitable for samples with low counts or
where a few estimations are being done at one time. Where many samples are to be
estimated a Coulter counter will save time but allowance must be made for
inaccuracy when density is less than 10 million/ml.

The haemocytometer method is described in detail as it is the method most
commonly used. The sperm density is first estimated at the time of the initial
motility assessment: 40 spermatozoa per field (40 X objective) is roughly equiva-
lent to 40 million/ml. Depending on the initial assessment the well-mixed sample is
diluted 1:10, 1:20, 1:50 or 1:100 with a solution containing 50 gm sodium
bicarbonate, 10 ml 35% formalin and 5 ml aqueous gentian violet and distilled
water to a volume of 1000 ml. The dilution should be carried out using automatic
micropipettes fixed for 10, 50, 500 or 1000 ul. A drop of the diluted well-mixed
sample is transferred to a Neubauer chamber and covered with a cover slip. The
chamber is placed in a moist environment for 15 min. to allow cells to sediment and
then counted under a light microscope at a magnification of 100x or 400x. For
greater accuracy, counts should be made at two dilutions and the difference in
readings should not exceed 20% when sperm density is great; however, in view of
the limited value of sperm density in our laboratory estimations are carried out on
one dilution only.

The Neubauer chamber has a grid which contains a number of large squares as
shown in Fig. 4.3.

5< 1‘ iSe;

Fig. 4.3. The Neubauer Counting Chamber
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Accurate Counts. Spermatozoa are counted in all the squares in square 5. The
number counted is multiplied by 10000 (the larger squares hold a volume of
107* ml of fluid between the coverslip and the haemocytometer) and by the
dilution factor to give the density in million/ml.

Quick Counts. A less accurate but quicker method is to count five smaller squares
S5a, b, c, d, e, and to multiply the result by 50 000. This method may be the only
practical method if the density is high.

Low Density. In this case the five larger squares are counted—squares 1-5—and
the multiplication factor 20000 is used.

There is much controversy about normal values. We regard a density of less than
10 million/ml as almost certainly abnormal, less than 20 million/ml as probably
abnormal and greater than 60 million/ml as probably normal. It can be seen from
Fig. 4.4 that there is a chance of pregnancy even when the sperm density is less than
10 million/ml. However, too much empbhasis is placed on sperm density estimation
and it is to be hoped that newer tests, e.g. zona-free egg penetration, may give
better prognosis for fertility.
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Fig. 4.4. Subsequent pregnancies related to semen density measurements. 566 couples are included in
this analysis with a total follow up of 1120 years.
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Presentation of Density and Total Count Data

Most authors give the sperm concentration (million/ml) without reporting the
volume. However, the semen volume is not controlled by any homeostatic
mechanism and can vary from 2 ml to 6 ml in normal healthy men. With increasing
age there is a reduction in semen volume and that is also the case if the time of
abstinence is shorter than 3—4 days. It is common that a semen sample of 5.8 ml
with 19 million spermatozoa per ml is classified as ‘oligozoospermic’ while a semen
sample with 2.7 ml and 41 million spermatozoa per ml will be classified as ‘normal’.
The total sperm count is the same (110 million) in the two samples. Reports should
contain information about the total number of spermatozoa in the ejaculate.

Morphological Estimation

Morphological estimation of human spermatozoa is complicated by the fact that
there is great natural variation in shape. This is a difference from all other animals,
except the gorilla; usually, spermatozoa are remarkably uniform. This natural
variation in shape makes it difficult to say which forms are associated with infertility
and which are normal variations. Possibly in vitro fertilisation tests will help to
clarify this question by showing which sperm are capable of penetration.

If the sperm density is greater than 10 million/ml a smear is prepared direct from
a fresh sample; if the density is less, the sample is centrifuged at 2000 rpm for
15 min and then a smear is made. The slide is stained using the Papanicolaou
method (Appendix 4.1) and 100 sperm are classified into the following groups;
normal, large oval heads, small oval heads, tapering heads, double heads,
amorphous heads, tail defects and cytoplasmic droplets. If there are many
immature cells or leucocytes these can be better distinguished using Bryan/
Leishmann stain (WHO 1980).

Ultrastructure

With a light microscope a magnification of 1000X or more can be obtained giving a
good resolution. However more detailed examination with transmission electron
microscope or scanning electron microscope may reveal unsuspected abnormali-
ties.

Electron microscopy has been used in the veterinary field for some time and
many specific abnormalities have been noted. Abnormalities of the sperm head in
bulls, with a knob head (Fig 4.5a) and in some cases a decapitated sperm have
been described by Blom and Birch (1970). Additionally, a decapitated-sperm-type
defect with separation of the spermatozoa into loose tails and heads has been
described in the Guernsey bull. This defect causes congenital sterility (Hancock
and Rollinson 1949). Similar defects have been recognised occasionally in the
spermatozoa of infertile men, where there was dislocation of the heads and tails
(Fig. 4.5b) (Aughey and Orr 1979).

The transmission electron microscope has been used for the study of normal
human spermatozoa (Pederson 1969) and more recently in studying specific
abnormalities (Ross et al. 1971). Lacy and colleagues (1974) have suggested the use
of the scanning electron microscope (SEM) to assess surface texture, shape and size
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b

Fig. 4.5. Electron microscopy studies of sperm. a Knob head deformity of bull spermatozoa (Blom and
Birch 1970) b Decapitated spermatozoa from an infertile man (Aughey and Orr 1978)

of the head and in particular the insertion of the tail into the post-acrosomal cap.
Other examples of sperm dysgenesis, such as mitochondria in the region of the
head or multiple tails, can also be observed. Recently it has been found possible to
obtain satisfactory preparations for scoring of spermatozoal morphology using the
SEM. This involves deposition of a known concentration of spermatozoa onto a
filter and the use of critical point drying and staining of the filter. (Liakatas et al.
1982) Excellent photographs are obtained allowing detailed assessment of surface
morphology (Fig. 4.6). The use of the back scattering facility allows assessment of
the nucleus and special stains can be used to demonstrate mitochondria and
enzymes in the acrosomal cap. In the future, computerised image processing may.
allow further automation and refinement of these techniques.
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Fig. 4.6. Scanning clectron micrograph of human spermatozoa using a new preparation technique. The
examination of the filtered sample allows preparation of an even film atllowing accurate scanning of
abnormalities. (Photo by courtesy of Dr. A. E. Williams, Teaching and Research Centre, Western
General Hospital, Edinburgh)

Selective Tests

Information from semen analysis may be used in two ways. The first is to define an
abnormality known to be associated with sterility so that precise treatment may be
given; this ideal situation is only encountered in cases of azoospermia associated
with hypogonadotrophism. The second is to define an abnormality known to be
associated with subfertility or sterility so that the couple may be given an accurate
prognosis. Traditional practice has been to advise the husband in the light of results
of estimation of sperm volume, motility, density and morphology with particular
reliance on sperm density and often without knowledge of the results of the wife’s
tests. The difficulty of giving accurate prognosis based on conventional semen
measurements is increasingly appreciated and in fact the duration of involuntary
infertility of the couple often gives a more reliable guide to prognosis (Fig. 4.7). In
view of the poor prognostic value of conventional semen analysis and the fact that
specific abnormalities arc not defined there is a need for better tests of the sperm
function. The semen measurcments described above are made on the total sample
whereas the following tests detect the capabilities of the best spermatozoa in the
sample. There are three types of tests coming into clinical use:

1. Mucus penetration tests
2. Photographic motility estimation
3. Zona-free egg penetration
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Fig. 4.7. Analysis (Life table) of the number of pregnancies following the first visit to the infertility
clinic. The 517 couples included in this analysis are separated into 3 groups according to the number of
years of involuntary infertility before their first attendance. Data from Infertility Clinic, Western
General Hospital, Edinburgh by courtesy of Dr. R. Elton, Department of Medical Computing and
Statistics Unit, Edinburgh University

The latter test has immense clinical and research possibilities and is discussed in
Chap. 5. Mucus penetration tests are not new but have always been subject to
the logistical difficulties of obtaining human cervical mucus. The search for human
cervical mucus substitutes has included animal mucus, egg white and synthetic
migration media. The latter are practical to obtain but warrant further clinical
evaluation. Photographic motility may be applied as a bulk test, i.e. the overall
motility or else particular types of motion can be identified. If the photographic
motility test is organised to detect the percentage of sperm displaying progressive
corkscrew motility as opposed to other sorts of progressive motility the findings
appear to correlate with fertility.

Mucus Penetration Test

It is our practice to evaluate all couples where routine semen analysis is normal
and tests of ovulation and tubal patency are normal with sperm—cervical mucus
contact testing or sperm—cervical mucus penetration testing. The main logistical
difficulty is to obtain pre-ovulatory cervical mucus. We therefore hold a clinic twice
a week and couples to be tested are given written instructions that they may attend
the clinic without prior appointment on the clinic day that falls nearest to days 11,
12 or 13 of the menstrual cycle, assuming a 28-day cycle. Despite these arrange-
ments the commonest cause of inadequate mucus is because the sample is collected
at the wrong time in the menstrual cycle. Unfortunately, deep-frozen cervical
mucus is not always reliable and therefore cannot be recommended.
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Gynaecological Examination. The mucus samples are obtained during vaginal
examination by using an insulin syringe to draw the sample from the cervical canal
An Insler cervical score (Insler et al. 1972) is made at the time and the results are
recorded on special forms (Appendix 4.2).

Sperm—Cervical Mucus Interaction Test For sperm—cervical mucus contact test-
ing (Kremer and Jager 1976) a drop of mucus is placed on a slide and stretched
along its strands. A drop of fresh semen is placed nearby and the two specimens
brought into contact by placing a cover slip. Readings are taken of the distance
sperm penetrate in a known period of time (usually 15 min) and also the type of
motility seen, e.g. progressive or non-progressive (shaking) motility. In our
laboratory this test is usually set up as a crossed hostility test, i.e. donor semen and
husband’s semen are cross-tested with donor cervical mucus and wife’s cervical
mucus. In this manner the test may be used to confirm that antisperm antibodies
found by other tests are significant (Hendry et al. 1978). The advantage of the
sperm-—cervical mucus contact test is that less mucus is required than with the
Kremer test and the type of sperm motility can be detected.

Capillary Tube Test (Kremer 1965). This test gives more accurate i<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>