
The editor and his associate authors add another 
valuable link to the puzzle of aesthetic and functional
rhinoplasty. Emphasizing throughout the cardinal 
principles which apply in the overwhelming majority of
rhinoplasty procedures, they present herein direct and
compelling information for the neophyte and 
experienced surgeon alike. The clear language of the
text is complemented by valuable illustrations
designed to allow the reader the understanding to
apply rhinoplasty principles to a variety of anatomic
variants encountered.

Throughout, the authors uniformly emphasize 
coordinated procedures to repair both functional as
well as aesthetic deformities and disorders.
Strong emphasis is placed on the significant
advantages of cartilage autografts in the treatment of
both primary and revision surgery, a philosofhy that is
generally shared by knowledgeable surgeons world-
wide. Techniques which occasion less risk of sequelae
or significant complication predominate throughout
the volume.

Surgeons who share a deep interest and passion for
the complex operation of rhinoplasty will enjoy the
clear, precise and pragmatic approach incorporated in
this book. Dr. Trinité and associates have produced
what they sought to author - a vital and practical 
contemporary guide to rhinoplasty.

This third edition expands
and enlarges the canons of

nasal surgery elegantly
demonstrated in the former

editions. Six new chapters
have been developed,

including expanded and
detailed discussions of 

septoplasty, ethnic 
rhinoplasty, refinements of

the open approach, alar 
batten grafting and an 

enlarged section on nasal
reconstructive techniques.

Furthermore, a most valuable
addition to the traditionally

nicely illustrated chapters
incorporates an interactive

DVD containing elements of
live surgery, as well as

instructive and vivid video
clips of surgical techniques.
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FOREWORD

M. Eugene Tardy, Jr.

The pioneers of early rhinoplasty in the late nineteenth and early twentieth century would
take pleasure in the fact that this complex operation still incorporates the fundamental prin-
ciples identified by these visionary men. It is doubtful, however, that any among them could
have foreseen the remarkable refinements rather routinely employed in the past decade.

Important developments have transformed aesthetic and reconstructive rhinoplasty
from a procedure incorporating primarily tissue reduction and sacrifice to one of tissue
reorientation and reconstruction. Time and experience combine to teach that the finest
and most natural long-term outcomes are those in which less removal of nasal structures
is effected, preserving natural form and function. Clearly the best rhinoplasty surgeons
are those who think and plan long-term, tailoring the operation to the exact anatomy
encountered, carrying out maneuvers designed to maintain control of the healing process.
Cartilage grafting procedures, much more common now than in the past, lend unlimited
possibilities to nasal contour sculpturing. Conservative preservation of the various
components of the nasal framework and skin-subcutaneous tissue layer now reigns as
a fundamental cardinal principle of modern rhinoplasty.

For the majority of our predecessors and teachers, the learning process for sophisticated
rhinoplasty procedures was a long and arduous process, rooted in trial and error. The
past two decades, stimulated by educators skilled in teaching techniques and aided by
knowledge gained through anatomical studies and long-term follow-up of patients
operated on by various techniques, have borne witness to a significant shortening of
the otherwise steep and arduous learning curve to rhinoplasty excellence. Operative
television brings the experience and techniques of experts from around the world to the
eager learner at the flick of a video control button. The emergence of the open approach
to certain difficult rhinoplasty anatomical problems allows the neophyte surgeon an
unparalleled opportunity to witness exact relationships and variations in nasal anatomic
components. Fresh cadaver dissection experience has clarified surgical concepts of value
and disqualified those with questionable outcomes. A plethora of detailed textbooks on
rhinoplasty has emerged in the past decade, providing surgical guidance based upon
wide experience and careful patient follow-up.

To this veritable explosion of scholarly information, Nolst Trenité and his associate
authors have added another valuable link to the puzzle of aesthetic and functional
rhinoplasty.

In the expanded second edition of this successful text/atlas new chapters by surgeons
of long experience and vision augment fundamental information from the first edition.
A companion interactive CD-ROM vividly portrayed operative techniques discussed in
the text. Emphasizing throughout the cardinal principles which apply in the overwhelming
majority of rhinoplasty procedures, the authors present herein direct and compelling
information for the neophyte and experienced surgeon alike. The clear language of the
text is complemented by valuable illustrations designed to give the reader the under-
standing to apply rhinoplasty principles to a variety of anatomical variants encountered.

Throughout, the authors uniformly emphasize coordinated procedures to repair both
functional as well as aesthetic deformities and disorders. Strong emphasis is placed on
the significant advantages of cartilage autografts in the treatment of both primary and



revision surgery, a philosophy that is generally shared by knowledgeable surgeons world-
wide. Techniques which occasion less risk of sequelae or significant complication
predominate throughout the volume.

This third edition of Rhinoplasty, edited by Gilbert Nolst Trenité and his contributory
colleagues expands and enlarges the canons of nasal surgery elegantly demonstrated in
the former editions. Six new chapters have been developed, including expanded and
detailed discussions of septoplasty, ethnic rhinoplasty, refinements of the open approach,
alar batten grafting and an enlarged section on nasal reconstructive techniques. Further-
more, a most valuable addition to the traditionally nicely illustrated written chapters
incorporates an interactive DVD containing elements of live surgery, as well as instructive
and vivid videoclips of surgical techniques.

Surgeons who share a deep interest and passion for the complex operation of rhino-
plasty will enjoy the clear, precise and pragmatic approach incorporated herein. Professor
Nolst Trenité and associates have produced what they sought to achieve – a vital and
practical contemporary guide to rhinoplasty.

M. Eugene Tardy, Jr., M.D. F.A.C.S.
Professor of Clinical Otolaryngology – Head and Neck Surgery
Director, Division of Head and Neck Plastic Surgery
University of Illinois Medical Center at Chicago

x



INTRODUCTION

This book on rhinoplastic surgery was initiated by the Dutch ENT society because of
the increasing interest of ENT surgeons not only in functional, but also in aesthetic
surgery of the nose. This interest has been stimulated by a growing demand for aesthetic
surgery.

In many cases there is a combined functional-aesthetic problem, which can be corrected
in a one-stage operative procedure. The fast development of more atraumatic and refined
operative techniques in the last decade, and the importance of good long-term results
and dwindling mishaps in nasal surgery, emphasize the need for an up-to-date, step-by-
step operative guide. Although there are many good books on the subject of rhinoplasty,
there is a lack of practical guides covering surgical anatomy, pre- and postoperative
management and basic techniques for septal-, tip- and osseocartilaginous vault surgery,
especially for the less experienced rhinosurgeon. 

This book is divided into three parts: the basic knowledge needed for rhinoplastic
surgery (part I), the different operative techniques (part II), and capita selecta of special
problems (part III), written by internationally renowned authorities on rhinoplasty. 

We hope that this practical guide will be of use to many surgeons by helping them
to perform one of the most challenging aspects of facial plastic surgery: rhinoplasty. 

Gilbert J. Nolst Trenité

Second enlarged edition

It is with great pleasure that I present the second enlarged edition of Rhinoplasty: A
Practical Guide to Functional and Aesthetic Surgery of the Nose.

The first edition was sold to all parts of the world, from Japan to Colombia in South
America. The reviews in leading journals were overwhelmingly positive. Any small
points of constructive criticism acted as a stimulus to improve the second edition. The
book has been considerably extended and now contains 300, rather than 200, pages,
not to mention about 200 extra full-color illustrations and three new chapters: ‘External
rhinoplasty, the benefits and the pitfalls’, ‘Nasal vestibular stenoses’ and ‘Guidelines
for cadaver dissection’. The purpose of the last mentioned (a unicum in textbooks on
rhinoplasty) is to stimulate neophyte rhinoplastic surgeons to start practising modern
rhinoplasty techniques on cadaver specimens before proceeding to patients. A fourth
new chapter, ‘Surgical management of large septal perforations’ by R. Meyer, on the
very challenging treatment of septal perforations, replaces his earlier contribution ‘Tip
columella and ala’. 

Moreover, a completely new teaching tool has been developed with the help of ETI
(Expert Center of Taxonomic Identification) at the University of Amsterdam: An inter-
active CD-ROM with live-surgery video coverage of the different surgical procedures
linked to the corresponding chapters, which enables the user to observe the surgery in
combination with the techniques described.

I sincerely hope that this second enlarged edition, combined with its specific inter-
active CD-ROM, will contribute to shortening the learning process in one of the most
difficult aspects of facial plastic surgery: that of rhinoplasty.

Gilbert J. Nolst Trenité



Third edition with interactive DVD

After the first edition, which was published in 1993, and the second edition with interactive
CD ROM, published in 1998, this third edition is even more extensive, containing six new
chapters: Septal surgery basic techniques; New concepts in reconstructive septoplasty;
Developments in the open rhinoplasty approach; Ethnic rhinoplasty; Batten grafts for nasal
valve collapse; and Nasal reconstruction.

Moreover, a sophisticated new interactive DVD has been developed in cooperation
with the Audio Visual Center at the University of Amsterdam. Its goal is to provide a
practical guide with the maximum impact on teaching. The DVD contains more than
two and a half hours of live surgery and there are short video clips on specific surgi-
cal techniques to complement the various chapters.
The many positive reactions from all parts of the world regarding this practical guide to
functional and aesthetic surgery of the nose, which has helped colleagues improve their sur-
gical skills, have been a huge stimulus.

Once again, I sincerely hope that this third edition, with its interactive DVD that
explicitly shows most of the modern techniques in rhinoplasty, will be of benefit to
surgeons who wish to improve their skills in rhinoplasty, which today still remains the
most challenging and difficult surgical procedure in plastic surgery of the face.

Gilbert J. Nolst Trenité

xii



PART I: BASICS





1: ANATOMY

R.M.L. Poublon

Bony pyramid

The deepest depression on the root of the
nose in the midsagittal plane is the nasion.
This is composed of the junction of the
paired nasal bones with the nasal process
of the frontal bone, thus forming the
nasofrontal angle. The overlying soft
tissue in this region is fairly thick and
consists of skin, subcutaneous fat and the
procerus muscle, which is in contrast with
the thin layer of soft tissue at the caudal
border of the nasal bones (Fig. 2).

Laterally, the nasal bones articulate with
the frontal process of the maxillary bone:
both constitute the bony nasal pyramid.
This pyramid encapsules the nasal fossa,
and contributes to the width of the bony
nose in the upper third. It partially over-
rides the upper lateral cartilages, as with
a rooftile. A thin layer of connective tissue
between bone and cartilage is considered
to be periosteum fused with perichon-
drium. The overlap tends to be more in
the parasagittal than in the lateral plane.
The inferior border of the pyramid up to
the anterior nasal spine is called the
piriform aperture. Mobilization of the
bony pyramid is usually achieved with
medial-oblique osteotomies in the nasal
bones and with slightly curved lateral
osteotomies in the frontal process of the
maxilla, superior to the attachment of the
inferior turbinate and just anterior to the
lacrimal fossa.

Cartilaginous pyramid

The lower two-thirds of the nose is built
up of cartilage. From early fetal life, the
cartilaginous framework consists of a T-
bar-shaped bilateral vault fused in the
midline to the septum. Whereas in early
childhood this cartilage extends from the

Fig. 1. Terminology and
orientation. 

Cranial means towards
the head, dorsal means to-
wards the dorsum of the
nose, anterior means to-
wards the front of the
body.

Cranial (or cephalic)
and caudal refer to oppo-
site directions, as do in-
ferior and superior, and
anterior and posterior.

Introduction

To gain access to the underlying structure
of the nose, it is very important for the
surgeon to have full knowledge of the
anatomy of the nose, of its relationship
with the remainder of the face and of
the dynamic consequences of various sur-
gical maneuvers on nasal integrity. In
other words, when looking at the face,
the attention should be drawn to the eyes
when the nose is in harmony with the
face. It should be realized that although
the nose is in the center of the face, it
is not in fact the focal point.

Modern facial analysis began in the
Middle Ages with the work of Leonardo
da Vinci and Albrecht Dürer. They were,
however, more interested in the realistic
depiction of faces than in defining an
aesthetic ideal. In the last decades, this
analysis has been intensified by ortho-
dontists in their development of cephalo-
metric measurements. However, certain
simple proportions and rules have proven
useful in analyzing the nose before sur-
gery. Moreover, it should be borne in 
mind that we have to look through the 
skin and subcutaneous tissue to envisage
the bony and cartilaginous framework.
The terminology in describing anatomical
relationships of nasal structures is illus-
trated in Figure 1.



tip of the nose into the still cartilaginous
skullbase, during further growth the cra-
nial parts of the upper lateral cartilages
regress, ultimately giving them the trian-
gular shape of adulthood (Fig. 3a,b).
Therefore, nasal septal cartilage and upper
lateral cartilages form one cartilaginous
complex. Surgery on the nasal dorsum 
will therefore impose the medial aspect
of the upper lateral cartilages as well as
the cartilaginous nasal septum.

Cranially, the upper laterals are over-
lapped by the nasal bones and frontal
process of the maxilla, and caudally, by
the cephalic border of the lower lateral
cartilages. A thin layer of connective tis-
sue between bone and cartilage is con-
sidered as periosteum fused with peri-
chondrium. Laterally, the upper laterals
are attached and supported to the piri-
form aperture with dense connective tis-
sue. This firm attachment can be dam-
aged after surgery or trauma, which will
give rise to functional as well as aesthetic
complaints. The region of overlap with
and attachment to the lower laterals is
called the scroll region and forms the first

major support mechanism to the nasal 
tip. Three different forms of overlap be-
tween upper and lower lateral cartilage 
can be found. A true rooftile overlap is
most frequently seen in which the cephal-
ic margin of the lower lateral covers the
free caudal margin of the upper lateral. 
In the second form of overlap the cephal-
ic margin of the lower lateral covers a
reverse curled free caudal margin of the
upper lateral cartilage. This variation can
be identified when the vestibulum is in-
spected in the valve area. Sometimes a
true overlap between lower and upper
lateral cartilage is missing mostly due to
the aging process. An intercartilaginous
incision, to undermine the nasal dorsum,
will loosen this prominent support
mechanism which could result in tip
ptosis.

The relationship between the upper
laterals and the nasal septum is of ex-
treme clinical importance at its caudal
end and this region is called the nasal
valve area. This region is the functional
unit which includes the nasal septum
medially, the caudal end of the upper

4

Fig. 2. Lateral view of the 
nasal pyramid in relation
to the overlying subcutan-
eous tissue and skin.



laterals and the piriform aperture laterally,
the floor of the nose and the head of the
inferior turbinates posteriorly. The nasal
valve is that specific triangular slit-like
portion of the nose between the caudal end
of the upper lateral cartilage and its
relationship to the nasal septum. Normally
it ranges between 10 and 15 degrees. The

epithelial lining of the nasal vestibule
changes here from keratinizing squamous
epithelium into nasal mucosa.

Lobule

The tip is the most forward projecting part
of the lobule. The part immediately

5

Fig. 3a. Lateral view of
the nasal pyramid with
special interest to the re-
lationship between upper
lateral cartilage and the
bony pyramid.

Fig. 3b. 1. nasal bone 2.
frontal process of the
maxillary bone 3. upper
lateral cartilage 4. area of
overlap (nasal bone-upper
lateral) 5. lateral crus of
lower lateral cartilage 6.
dome area with tip defin-
ing point 7. medial crus
of lower lateral cartilage
8. quadrangular (septal)
cartilage 9. connective
tissue 10. scroll region 11.
shaded part of removed
nasal bone.



above the tip is called the supratip and
the part below the intratip. The lower
lateral cartilages encompass the nostrils,
leaving a small triangular area between the
medial and lateral crus (soft triangle of
Converse) (Figs. 4 and 5). The medial
component or medial crus forms the

columella and the lateral component or
lateral crus provides the cartilaginous
framework of the ala.

The medial footplate attachment to the
caudal border of the septal cartilage forms
the second major tip support mechanism.
The junction of the columella and the

Fig. 4. Oblique view of
the lobule. The inferior
border of the lower lateral
cartilage is indicated on
the skin leaving a small
triangular area where
cartilage is lacking (soft
triangle of Converse).

Fig. 5. Oblique view of
the lobule. The inferior
border of the lower later-
al cartilage is indicated
where the medial crus di-
verges into the lateral crus
(angle).

6



upper lip forms the nasolabial angle.
Changes of this angle can give the illu-
sion of rotation of the tip. A blunt angle
results in an upward rotation, e.g., a
prominent anterior nasal spine or overde-
velopment of the septal cartilage. A sharp
angle results in a downward rotation, e.g.,

underdevelopment of the septal cartilage
or excessive resection of cartilage
(‘retracted columella’). The lateral crura
diverge in the supratip area into the ala,
leaving a small triangular area between
them which contains the septal angle
(weak triangle of Converse). Laterally, the

Fig. 6. Oblique view of
the lobule. The lower la-
teral cartilage is rolled
aside leaving the vesti-
bular skin in its original
position. Note the hinge
area with the sesamoid
cartilage.

Fig. 7. Oblique view of
the lower lateral cartilage.
Medial crus beginning at
its footplate, the transition
into the lateral crus and
the tail of the lower
lateral cartilage with the
sesamoid cartilage. Note
the resilience of the car-
tilage giving strength to
the nostril.
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oval-shaped cartilage is connected with
dense fibro-fatty tissue to the piriform
aperture. This area is called the hinge area.
Small segments of cartilage (sesamoid
cartilages) can be found in this region
(Fig. 6).

The tip-defining point (highest pro-
jecting point) is usually associated with
the transition of the medial and lateral crus
(or angle). Size, shape and resilience of
the medial as well as the lateral crus form
the third major support mechanism of the
nasal tip (Fig. 7). Other minor supporting
factors are:
– the strong ligamentous attachment of

the skin to the interdomal region;
– the cartilaginous and membranous nasal

septum;
– the sesamoid complex extending the

support of the lateral crura to the piri-
form aperture (hinge area);

– the anterior nasal spine.

Nasal septum

The nasal septum is composed of a bony
and a cartilaginous part (Figs. 8a, b). In
early childhood, the septum is completely
cartilaginous and ossifies during further
growth from a center just posterior to the
crista galli in a ventro-caudal direction.
This ossification is partly intramembra-
nous in the first years of childhood and
partly endochondral, up until puberty.

The bony part consists of the perpen-
dicular plate of the ethmoid and the vomer
as well as the crest of the premaxilla and
palatine. The perpendicular plate forms the
upper and anterior part of the bony sep-
tum. It is continuous cranially with the
crista galli and the cribriform plate. The
vomer extends from the rostrum of the
sphenoid, articulates anterior to the per-
pendicular plate superiorly and with the
quadrangular cartilage inferiorly. The pos-
terior margin is free, separating the pos-
terior nasal apertures or choanae.

The quadrangular cartilage is the 
medial part of the T-bar-shaped carti-
laginous framework of the mobile nose.
In early childhood, this cartilage reaches
the sphenoidal rostrum and the paired
nasal bones. During further growth, the
extension of cartilage diminishes due to
ossification, sometimes leaving a sphe-
noidal process between the perpendicular
plate and vomer. This may give rise to
spur formation.

The superoposterior margin of the septal
cartilage is connected to the inferior
border of the internasal suture. In an an-
terior direction, the septal cartilage ends
in the supratip area just above the level
of the lower lateral cartilages. Caudally,
the septum reaches the medial crura of
the lower lateral cartilages, divided from
them by a thin strip of membranous sep-
tum, and meets the anterior septal spine
antero-inferiorly. In this region, fibers of
the perichondrium and periosteum inter-
change, resulting in a firm attachment of
the septal cartilage to the spine. Inferiorly,
the septal cartilage sits in the groove of
the maxillary crest with the same con-
fluence of perichondrial and periosteal
fibers.

The T-bar-shaped cartilaginous frame-
work of septum and upper laterals gives
the growing nasal cartilage enough
strength for it to be capable of exerting
pressure on the overlying and neighboring
bony parts of the skull. Resection or
destruction of cartilage due to trauma or
surgery result in underdevelopment of the
nose or even in a saddle-shaped deformity.
A cartilaginous connection is seldom
created after interruption of the continuity
of the cartilage, due to inadequate wound
healing. This will ultimately result in
deviations and duplications.

8



Skin

The thickness of the nasal skin differs
from person to person, due to the amount
of subcutaneous fat, sebaceous glands and

nasal musculature. The skin over the dor-
sum and sides of the nose is usually thin
and loosely connected to the osseous and
cartilaginous framework. It is much thick-
er and more firmly adherent over the

Fig. 8a. Lateral view of
the nasal septum covered
with mucosa (1), hard and
soft palate (2), anterior
skull base (3) with frontal
sinus (4) cribriform plate
(5) crista Galli (6) sphe-
noid sinus (7) and pitui-
tary fossa (8), posterior
skull base (9) separated
from the nasopharynx
(10) by the clivus (11).

Fig. 8b. Lateral view of
the nasal septum, consis-
ting of septal cartilage
(1), sphenoid tail of septal
cartilage (2), perpendi-
cular plate (3), vomer (4),
palatine process of maxil-
lary bone (5). It should be
noted that the septal car-
tilage extends more than
10 mm under the na-
sal bone in this already 
58-year-old specimen. A
slight convexity of the
septal cartilage can be
observed just superior to
the anterior nasal spine.
Posterior to the anterior
nasal spine, the incisival
canal be identified.
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nasofrontal junctions and lower laterals.
Pores of sebaceous glands are often quite
prominent in the tip.

Assessment of skin texture and thick-
ness should play a significant role in sur-
gical planning. A too superficial undermin-
ing in refinement procedures to the nasal
tip and correction of the nasal skeleton can
lead to scar formation with areas of con-
traction and retraction. This can reveal
palpable cartilage and bony remnants.
Sometimes discoloration occurs, due to
damage to the overlying skin. Extreme
caution must be taken when creating
pockets sufficiently deep into the sub-
cutaneous tissue to avoid further skin
damage. Alar rim retraction may even
result from the over-reduction of lateral
crura and needless sacrifice of underlying
vestibular skin.

Blood supply

The arterial blood supply to the external
nose is achieved by branches of the facial
artery, as well as the ophthalmic artery.
At the alar base, the facial artery divides
into the labial, alar and angular arteries
(Fig. 9). The superior labial artery sup-
plies the upper lip and columella. The

superior and inferior alar arteries run along
the caudal and cephalic margin of the
lower lateral cartilage. These supply the
lobule. The angular artery runs upward
along the lateral nasal wall and supplies
the dorsum. It communicates with the
dorsal nasal branch of the ophthalmic
artery close to the medial orbital angle.
All these larger vessels run laterally along
the cartilaginous and bony framework and,
working in close proximity with the
perichondrium and periosteum, they need
not necessarily be damaged.

The internal nose receives blood from
branches of the ophthalmic artery and
from branches of the internal maxillary
artery. The antero-superior part of the
septum and lateral nasal wall is supplied
by the ethmoidal arteries, whereas the
postero-inferior part receives blood from
the sphenopalatine and descending pala-
tine arteries. The greater palatine artery
serves the antero-inferior portion of the
nose, running through the incisive canal.
It communicates with branches of the
sphenopalatine artery. The network of
vessels on the anterior septum, just pos-
terior to the vestibular skin, contributes
to Kiesselbach’s plexus. This area is the
most common site for epistaxis.

The mucosa on the inferior and middle

Fig. 9. Arterial nasal
blood supply in frontal
view.

Facial artery (1), su-
perior labial artery (2),
superior and inferior alar
artery (3), angular artery
(4), dorsal branch of the
ophthalmic artery (5).

Fig. 10. Sensory nerve
supply to the external
nose in frontal view.

(Infraorbital branch of
the maxillary nerve (1),
infratrochlear branch of
the ophthalmic nerve (2),
external branches of the
ethmoidal nerve (3)).
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turbinates has a prolific vascular (cav-
ernous) structure. The venous system 
drains posteriorly via the sphenopalatine
vessels into the pterygoid plexus, occa-
sionally intracranially to the cavernous
sinus.

Nerve supply

The nerves of the external nose can be
divided into sensory and motor nerves.
The sensation in the skin of the middle
third of the face (cheek, ala and upper
lip) is derived from the infraorbital 
branch of the maxillary nerve (Fig. 10). 
The infratrochlear branch of the ophthal-
mic nerve supplies the upper third of the
nose and the medial orbital angle. The
middle third of the nasal dorsum and tip
of the nose get their nerve supply from
the external branches of the ethmoidal
nerve. The motor nerve supply to the
facial musculature is derived from the
facial nerve.

The antero-superior part of the internal
nose (lateral nasal wall and septum) is
supplied by the ethmoidal nerve, while
branches of the maxillary nerve and ptery-
gopalatine ganglion supply the posterior
part. It is noteworthy that the sensation in
the antero-inferior part of the septum and
lateral nasal wall is derived from branches
of the alveolar nerve and superior dental
plexus. Damage to this region (e.g.,
inferior meatus antrostomy, inferior septal

tunnelling) may give rise to numbness of
the upper teeth.

Musculature

The muscles of the nose are primarily
elevators, which shorten the nose and
dilate the nostrils. One of these is the M.
procerus, which can be regarded as a con-
tinuation of the frontal muscle and is in-
serted on the aponeurotic layer of the nasal
dorsum (Fig. 11). This layer can be found
on the lower aspect of the nasal bones
and the upper part of the upper lateral
cartilages.

The M. Dilator (pars alaris musculi
nasalis) opens the nostrils and originates
from the nasomaxillary suture and fibro-
fatty tissue which support the lower later-
als with the piriform aperture. Its insertion
is at the skin of the nasolabial groove.
The M. levator labii superior dilates the
nares and originates in the frontal process
of the maxillary bone. It is attached to
the perichondrial layer of the lower lateral
cartilage. The M. depressor septi lowers
the nasal tip and opens the nostrils in deep
inspiration. It forms part of the orbicularis
muscle of the upper lip and inserts in the
columella. The only muscle to effect com-
pression of the nose, lengthen the nose and
contract the nostrils is the M. nasalis (pars
transversa musculi nasalis). Therefore, it
antagonizes the M. procerus. It originates
immediately lateral to the piriform aper-
ture and inserts in the aponeurotic layer
on the nasal dorsum.

All this muscular tissue should be pro-
tected during rhinoplasty, since its injury
can cause a rigid appearance and immo-
vability of the nose. A tension nose can
be regarded as an exception to this rule.
Surgical division of the M. depressor septi
to release the pull at the nasal tip can then
be advocated.

Fig. 11. Muscles of the
nose. M. procerus (1), M.
dilatator (2), M. levator
labii superior (3), M.
depressor septi (4), M.
nasalis (5).
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2: AESTHETICS

G.J. Nolst Trenité

face requires a longer and narrower nose,
whereas a round or square face will be
more harmonious with a shorter, broader
nose. Moreover, facial familial features
should be considered in the preoperative
assessment of an individual patient.

Frontal view (Fig. 1)

To evaluate the proportions, the face is
roughly divided into three equal horizon-
tal planes (hairline-glabella-subnasal-
menton). With regard to the nose, the
intercanthal distance should be more or
less equal to the width of the alar base,
which is more or less equal to the width
of the eyes. The nasal width is aestheti-
cally about 70% of the nasal length NT
(nasion-tip). In its midfacial proportions,
the nose should make a gentle curve
(unbroken line) from the supra orbital
ridge to the tip-defining point on the same
side. The upper rim of the nares should
resemble the wings of a seagull in flight.
The columella is slightly lower with the
nares just visible. 

Lateral view (Figs. 2a,b and c)

In the lateral view, the Frankfort plane (the
line between the superior border of the
external auditory canal and the inferior
border of the infra-orbital rim) should be
horizontal. Similarly to the frontal view,
the face is divided into three equal parts
to evaluate the proportions.

Introduction

Before analyzing the nasal deformity and
planning the operative procedure, it is
necessary to see the face as a whole and
be aware of the fact that, in addition to
the nose, there are four other major aes-
thetic components in the facial complex:
forehead, eyes, lips and chin. Changing
the proportions and angles of the nose
interferes directly with the other aesthet-
ic parts. When these components are bal-
anced in harmony, this creates beauty.
Therefore knowledge of facial propor-
tions is essential for every rhinoplastic 
surgeon.

Facial proportions

There is no absolute standard for the aes-
thetic proportions of the face. This dif-
fers depending on sex, age, body type
and facial characteristics. The female
nose is relatively smaller, the dorsum and
lobule narrower, than that of the male. 
In profile, the female dorsum may show
a slight concavity while, in the male
dorsum, a slight convexity is acceptable.
The naso-labial angle should be less acute
in females (more tip rotation) than in
males.

The aging nose tends to become elon-
gated due to loss of elasticity of the skin,
resulting in drooping of the tip. Degener-
ative changes in the alveolar process of
the maxilla give the nose a more promi-
nent appearance.

The nose should be in harmony with
the body type. A short person can have a
smaller nose with more tip rotation than
a tall individual. The shape of the nose
will also be determined by the shape of
the face. A characteristically long or oval



Fig. 1. Frontal view of the
face divided into aesthetic
proportions (equal thirds)
with a gently curving
unbroken line from the
supra-orbital ridge along
the lateral border of the
dorsum to the tip-defining
point on the same side.
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In the case of the lateral view, it is
important to assess:
– projection of the tip
– tip-rotation
– tip-columella-lip complex
– alar-lobular complex
– supra-tip break
– columella double break

Powell and Humphreys have come up
with a new concept: the aesthetic triangle
to analyze facial proportions. In the lat-
eral view, this aesthetic triangle relates

the major aesthetic components of the face
by soft tissue angles and lines (Fig. 2a).
The normal ranges for the various angles
are:
– nasofrontal (NFr) 115–130 degrees
– nasofacial (NFa) 30–40 degrees
– nasomental (NM) 120–132 degrees
– mentocervical (MC) 80–95 degrees

Projection of the tip can easily be as-
sessed by the method of Goode. Using this
method, a vertical line is drawn from

15

Fig. 2a. Lateral view of
the face with the horizon-
tal Frankfort plane, di-
vided into three equal
aesthetic proportions. Soft
tissue angles and lines
relate the major aesthe-
tic components (aesthetic
triangle of Powell and
Humphreys).



Fig. 3. Basal view of the
nose which should have
approximately the form 
of an equilateral triangle
with the lobular, inter-
mediate and basal part of
the columella as three
equal segments.

anterior lobular part and a posterior col-
umellar part.

Basal view (Fig. 3)

The base of the nose has approximately
the form of an equilateral triangle with
the nostrils comprising two-thirds of the
height. The columella can be divided into
three equal segments, the anterior lobular,
a narrower intermediate and a wider basal

Fig. 2b. The ratio TA/TN
as a measure for tip pro-
jection.

Fig. 2c. The nasolabial
angle (CM-SN-UL), the
ratio between ala and lo-
bule and extension of the
columella below the nares
(3– 5 mm).
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the nasion (N) to the alar groove (A) and
a horizontal line from the tip (T) perpen-
dicular to the vertical line. The ratio
TA/TN is a measure for tip projection
(Fig. 2b). The normal range for this ratio
is 0.55–0.60.

The normal range of the Goode method
for tip projection correlates well with the
nasofacial angle of the aesthetic triangle.
The nasolabial angle (NL), a measure for
tip rotation, is defined by a line tangent
to the most anterior part of the columel-
la (CM) to the subnasale (SN) and a line
intersecting the SN and the mucocuta-
neous border of the upper lip (UL) with
a normal range of 90–120 degrees (female
105–120 degrees, male 90–105 degrees).
The columella should extend 3–5 mm
below the nares. The lateral relationship
between ala and lobule is approximately
1:1 (Fig. 2c). A slight overgrowth of the
lobule is aesthetically acceptable, where-
as that of the alar part is not. Just cephal-
ic to the tip, there should be a slight
depression known as the supratip break.
The columella double break has an



segment. In the adult Caucasian nose, the
nares should be oval and in a slightly
oblique position.

Oblique view (Fig. 4)

The oblique view is an underestimated
projection. It gives an overall impression
of the contours of the lateral nasal wall.
The oblique projection is therefore espe-
cially important in assessing asymmetries
and irregularities of the bony cartilagi-
nous vault. There should be a smoothly
curving line from the dome over the
dorsum and radix into the supraorbital
ridge.

With these general aesthetic guidelines
in mind, the surgeon should apply the cri-
teria mentioned above to each individual
case.

Fig. 4. Oblique view with
a smoothly curving line
from the dome over the
dorsum and radix into the
supraorbital ridge.
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3: PREOPERATIVE MANAGEMENT

G.J. Nolst Trenité

– medication (aspirin)
– keloid formation
– previous septo-rhinoplasty
– nasal trauma
– nasal and sinus diseases
– psychological problems
– psychiatric history

Physical examination

Although a short look at the nose of the
patient may reveal the aesthetic problem,
a thorough external and internal exami-
nation of the nose, by inspection and pal-
pation, is essential in order to establish
what changes are possible and which oper-
ative technique should be used. 

External inspection: Before concentrat-
ing on the problems of the nose, evalua-
tion of “the balance of the nose with the
other facial components’’ and establish-
ment of possible asymmetries is impor-
tant. Ethnic and family characteristics
should be taken into account. Facial asym-
metries are often not noticed by the
patient. The patient’s attention should be
drawn to possible asymmetries, to prevent
later complaints about the postoperative
result. 

The quality of the skin (thickness, elas-
ticity, pathological condition) plays an
important role in assessment of the sur-
gical possibilities. The thinner the skin
the more chance there is of visible post-
operative irregularities in the skeleton of
the nose. Therefore, a thin skin demands
an extremely careful surgical approach.
However, the advantage is that subtle cor-
rective refinements can be carried out bet-
ter in these patients than in patients with

Introduction

Successful rhinoplasty depends not only
on a good operative result, but also on
fulfillment of the patient’s expectations.
To achieve this goal, an extensive pre-
operative assessment is very important.
During the first consultation, the psycho-
logical eligibility of the candidate for rhi-
noplasty should be considered and only
after a thorough anatomical evaluation,
and taking into account the medical his-
tory, should assessment of the possibili-
ties and limitations of the operation be
made.

Consultation

Interview

It is important to take enough time to listen
carefully to the functional and aesthetic
complaints of the patient. The surgeon
should evaluate the motivations, expec-
tations and mental health of the patient
wanting to undergo rhinoplasty. Care
should be taken not to select patients with
weak motivations and unrealistic expec-
tations. Written information for the patient
on the operation, and what to expect from
anesthesia, duration, possible complica-
tions, postoperative period (pain, swelling,
bandages), stay in hospital, removal of
stitches, etc., and a medical history
questionnaire, are helpful and time saving.

Special medical history data should be
emphasized when dealing with the rhino-
plasty patient:
– tendency for bleeding
– family bleeding disorders
– hypertension
– cardiac disorders
– allergic disorders



thick skins. A very thick skin with an
abundance of subcutaneous adipose tissue
considerably limits the possibilities of cor-
rection. The tendency for an inexperienced
surgeon in particular to carry out an over-
correction in these cases by extensive
resection of the cartilaginous nose skele-
ton, produces the possibility of postoper-
ative scar retraction and, consequently, of
undesirable deformities.

The more specific abnormalities in the
shape of the nose that should be inspect-
ed are:
– length and projection
– shape of the tip of the nose
– columella
– lip-tip-columella base complex
– cartilaginous and bony dorsum
– radix nasi

External palpation: Palpation of the nose
gives important additional information on
the skin and skeleton of the nose. The
skin is palpated with two fingers to define
the elasticity and ‘size of skin sleeve’. In
an extensive nose reduction, contractility

of the skin is especially important. The
bridge of the nose is palpated to diagnose
any irregularities and to define the length
of the ossa nasalia. In nasal tip surgery,
it is important to have an idea of the ‘tip
support’. The degree of ‘tip support’ con-
tributes to the choice of incisions, surgi-
cal approach and operative techniques. A
way of testing this ‘tip support’ is by push-
ing down and then immediately releasing
the tip of the nose – tip recoil (Fig. 1).
By palpating the alar cartilages, informa-
tion is collected about shape, size and elas-
ticity. In case of insufficient elasticity of
the alar cartilages, caution is required with
regard to an extensive resection of the
cartilage.

Internal inspection: Before inspecting the
internal nose with a speculum, assessment
of a possible ‘alar collapse’ during gentle
inhalation is advisable. ‘Alar collapse’ is
not only determined by the weakness of
the nostrils but also by the functioning of
the ostium internum. Stenosis in the area
of the valve causes a stronger underpres-
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Fig. 1. Tip recoil.



sure on inhalation and consequently a
more powerful inhalation. Correct diag-
nosis is of vital importance in the choice
of surgery (alar grafts, internal valve
surgery or upward rotation of the lateral
crus). After inspection of the vestibulum
for, for example, pathology of the skin and
protrusion of the lateral crura, the ostium
internum is assessed. The angle between
upper lateral cartilage and septum is nor-
mally 10 to 15 degrees. Stenosis due to
septum deviations, deviating anatomy of
the upper lateral (ballooning) or scarring
due to trauma or ‘previous surgery’, may
result in inhalation problems. 

Further internal inspection should fol-
low in order to assess possible mucosa
pathology (e.g., atrophy, edema, polyps,
septal deviations or concha hypertrophy).

Internal palpation: Palpation of the
vestibulum provides relevant information
on overgrowth of the caudal septum devi-
ations which may interfere with a possi-
bly planned tip rotation, on septal devia-
tions and on the size of the medial crus
and size and position of the anterior nasal
spine. With the aid of an instrument, pal-
pation of the more proximal part of the
septum is important in the evaluation of
any septal cartilage present which can
serve as a support and, if necessary, be
taken and used as ‘craft material’. A sim-

ple test to detect any limitation in inhala-
tion at the level of the ostium internum
is to pull the cheek lateral-wise during
gentle inhalation through the nose, the so-
called Cottle test (Fig. 2). The sign is pos-
itive when inhalation noticeably improves
with this maneuver.

Aesthetic evaluation

According to the aesthetic standards (see
Chapter 2 on aesthetics), the nose is
assessed in relation to the remaining facial
features. In planned shape changes, as well
as considering the patient’s wishes, age,
sex, body type and familial features should
be taken into account. The nose is assessed
in a frontal, lateral, oblique and basal way,
whereby a distinction is made between
the radix, dorsum and tip of the nose (see
chapter on aesthetics).

With regard to the remaining features,
the naso-frontal and naso-labial angles as
well as the nose-chin relation are assessed.

Communication

Based on the examination, the surgical
possibilities, wishes and limitations are
discussed with the patient. A mirror and
preoperative photographs are of practical
value for this purpose. Surgical risks, post-
operative complications, such as subse-
quent bleeding and infections, and also
possible dissatisfaction with the postop-
erative result, should be discussed in detail
with the patient. From a ‘medico-legal’
point of view, it is wise to have the patient
sign a document of ‘informed consent’.
Pre- and postoperative instruction forms
can contribute to communication and are
time-saving as well.
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Fig. 2. Cottle test.
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SEPTO-RHINOPLASTY ASSESSMENT FORM

Name ... born ... pmale pfemale
pat. reg. No. .....

Septo-rhinoplasty: pfunctional paesthetic pboth
Type: pprimary prevision pnon-caucasion pcleft lip

Septum, valve and turbinates

Septum  pathol. Turbinate pathol.
pdeviation atroph. hypertr. other

area 1 2 3 4 5 L inf.     →  p  p  p
area 1 2 3 4 5 R med.  →  p  p  p

pperforation
diam. … cm. Valve pathol.

pcartilage loss p too narrow
area 1 2 3 4 5 p too wide

pother p other

Tip columella, vestibulum and ala

Tip pathol. Columella pathol.
p bulbous p retracted
p bifid p deviated
p asym. pbroadened
p overproj. p other
p underproj.
Tip recoil Vestibulum pathol.
weak →1→2→3→4→5 strong p stenosis

p other

Alar pathol.
p insuff.p flaring p other

Osseo-cartilaginous vault
Skin qual.

thin →1→2→3→4→5 thick
Vault pathol.
p deviated
p cartil. pbony p both Rhinometry
p irregular pacoustic
p cartil. pbonyp both p mano
p saddle
p cartil. pbonyp both Photography
p hump pstandard
p tension nose p other

Anesthesia: plocal
piv analgesia
pgeneral

p day care ppre-assessment
p hospitalization

Expected operation time ..... Operation date .......
Fig. 3a.
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SEPTO-RHINOPLASTY OPERATION FORM

Name ... born ... pmale p female
pat. reg. nr. .....
operating date ............... anaesthesia: plocal pi.v. p general

Approach

pendonasal
pdelivery
popen

Incisions

phemitransf.
pKillian
ppart. transf.
pcompl. transf.
pmarginal
prim
pintercartil.
ptranscartil.
pV-Y procedure
pZ-plasty
pbroken columella

Type of grafts

pautog. septal
pautog. ear
pautog. rib
pcomposite ear
pallogeneic
pxenograft
palloplast
pskin

Graft site

pspreader pdorsal  lat.
pcolumella strut palar batton
pshield pmaxillary
ptip onlay pnaso-front.
pdorsal onlay pnaso-lab.

Technique

Septoplasty

Cart. septal work
pbasal strip

ppost. chondrotomy
p scoring
p splinting
p resection

Bony septal work
pant. spine red.

pant. spine realignm.
pperpend. plate

p vomer
p grafting

Turbinate reduct.
p inf. pLpR
pmed. pLpR

Tip surgery

pcephalic resection
p complete strip
p incomplete strip

p suturing
p interdomal
p transdomal

plat. crural steal

Bony cart. vault surg.
phump resection
p upper lateral
p augmentation

Osteotomies
p medial-oblique
p intermediate
p lateral (intranasal)

plateral (percutaneous)
p infraction
p outfraction
prealignment

Alar base surgery

p V-shape wedge
p invert. V-shape wedge
p rectang. shape wedge

Direct postoperative care

ppacking removal . . . days p.o. pdaycare
pdressing removal . . . days p.o. phospitalization
psutures removal . . . days p.o. pantibiotics

post op. consultation date . . . . . . pother med. Fig. 3b.



Fig. 4. A standard set-up
for photographic docu-
mentation. 

Fig. 5b. Lateral view
(right side not shown).

Fig. 5c. Oblique view
(right side not shown).

Fig. 5a. Frontal view.

Fig. 5d. Basal view.

Fig. 5e. Smiling lateral
view. 

24

a

cb

d e



Documentation

For the treatment, and from a ‘medico-
legal’ point of view, a complete medical
record with carefully documented pre-
operative findings (see Fig. 3a) is of great
importance. As rhinoplasty is an elective
operation, an extensive medical history
with the aid of a questionnaire is indi-
cated in order to exclude any surgical or
anesthetic risks.

The extent of preoperative laboratory
and X-ray examinations (X-sinus, X-tho-
rax) depends on the patient’s state of
health. A surgical plan (possibly on a stan-
dard form) (see Fig. 3b) with proposed
changes,  incisions, approaches, and tech-
niques, is a helpful reminder, especially
when considerable time elapses between
consultation and operation and, moreover,
it forces the surgeon to make a well-con-
sidered plan.

Photography

Both pre- and postoperative photographic
documentation is necessary for:
– consultation with the patient
– preoperative planning
– reference during operation
– assessment of results
– ‘medico-legal’ purposes

For useful photographic documentation,

standardization of the photographs is ne-
cessary. A standard set-up of permanent
equipment in a studio would be most suit-
able. The equipment should consist of a
reflex camera with a 100 to 135 mm lens
with a 100 ASA 35 mm film (or slides).
For a correct soft exposure, two flash
lights with an umbrella on either side of
the camera would be sufficient. In addi-
tion, a neutral background is important
(Fig. 4).

For adequate documentation, at least six
photographs are needed (Figs. 5a–e):
– A frontal view with the patient looking

straight into the camera with a
horizontal eyeline.

– A lateral view (on both sides). The ear
should be visible for determination of
the Frankfort plane which must be
horizontal. 

– An oblique view (on both sides) at an
angle of 45 degrees, is important for
assessment of the nose contour and for
any asymmetries.

– A basal view with the tip of the nose
in a more or less vertical position to
make pre- and postoperative compari-
son possible. 

– A smiling lateral view to document the
dynamics of the nasal tip.
For photographic documentation during

the operation, a 105 mm macro-lens with
ring flash is most suitable.
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4: ANESTHESIA AND PREOPERATIVE
MEDICATION

G.J. Nolst Trenité

Preoperative care and medication

Preoperative evaluation with regard to
medical history, physical examination and
laboratory tests, should not only be car-
ried out in cases of general anesthesia,
but also when local anesthesia is planned.
Oral tranquilizers (benzodiazepines) tak-
en the night before and two hours before
surgery, and a clear explanation of the
anesthetic procedures, are very helpful for
the patient’s relaxed state when entering
the operating room.

Position

The patient should be put into a slight
reverse Trendelenburg position to facili-
tate venous drainage. In general anesthe-
sia, the oral endotracheal tube should be
pointed in a caudal direction in order not
to disturb the relaxed state of the upper
lip and nasal base (Fig. 1).

Intravenous analgesia and sedation

The anesthesiologist establishes an intra-
venous route for the controlled adminis-
tration of short-acting analgesia (alfen-
tanyl) and sedatives (propofol), and will
take care of monitoring vital signs:
– electrocardiogram
– blood pressure
– pulse oximeter

Local anesthetics

Cocaine-HC1 is an excellent anesthetic
and vasoconstrictive agent for topical use
in the nose. A concentration of 5% is
appropriate. Care should be taken not to

Fig. 1. Reverse Trende-
lenburg position with the
endotracheal tube in a
caudal direction.

Introduction

Rhinoplasty can be carried out under
either local or general anesthesia. The
goals for appropriate anesthesia are:
amnesia, analgesia, sedation and a ‘dry’
operation field. The advantages of a
general anesthetic are complete amnesia,
analgesia and sedation, but a disadvantage
is the often far from bloodless operation
field. Therefore, the use of complementary
topical and local infiltration anesthetics
are necessary to acquire a more or less
‘dry’ operation field. With the use of new
inhalation anesthetic agents (enflurane),
the use of local anesthetics is less re-
stricted, as was the case with halothane.
Nevertheless, local anesthesia (topical in
combination with infiltration) is still the
best choice for ambulant nasal surgery,
because of its low risks and more or less
bloodless operation field. The bloodless-
ness of the operation field depends to a
large extent on the technique of admini-
stration of the anesthetic solution. In
combination with intravenous analgesia
and sedation, with close monitoring of
vital signs, it moreover ensures a relaxed,
cooperative patient. In children and when
the operation procedure is estimated to be
of long duration (more than two hours),
the preference is for general anesthesia.



use more than 200 mg (4 ml of 5% solu-
tion) to prevent a toxic reaction. Combina-
tion with epinephrine should not be used,
in order to prevent cardiac disrhythm.
Lidocaine (1% or 2%) in combination with
1:100,000 epinephrine are the most com-
monly used injectable agents for infiltra-
tion anesthesia (toxic dose of lidocaine in
combination with epinephrine in the range
of 500 mg) in nasal surgery. Nevertheless,
there is an increasing popularity for bupi-
vacaine 0.25-0.5% which has a consider-
ably increased length of anesthetic action,
but in higher concentrations (0.5%) the
chance of tissue damage.

Local anesthesia technique

Local anesthesia of the nose starts with
the application of a topical agent (co-
caine 5% 2-3 ml) on cotton strips in each
nasal fossa, giving adequate vasocon-
striction and anesthesia (Fig. 2). The next

step is the infiltration of lidocaine 1% or
2% in combination with epinephrine
1:100,000. For complete analgesia and
vasoconstriction, no more than 6 ml of
the solution is needed. A 27-gauge long
needle is very useful for deposition of the
anesthetic agent in the surgical dissection
planes. There is no need for specific 
nerve blockage. As the infiltration is
uncomfortable for the patient, deeper
intravenous sedation is advisable during
this short period. Distortion of the nose
caused by improper deposition and an
overdose of the local anesthetic should be
prevented.

Infiltration sequence

Septum

When submucoperichondrial tunnelling of
the septum is indicated for reconstruction
or graft harvesting, it is helpful to infil-
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Fig. 3a,b. Infiltration of
the local anesthetic in 
the septum, submucoperi-
chondrial. 

Fig. 2. Application of
cotton strips with topical
anesthetic agent.



trate the septum submucoperichondrially,
resulting in a hydraulic dissection, which
facilitates further dissection in the proper
plane (Fig. 3a,b).

Dorsum

Using the intercartilaginous approach, the
27-gauge needle penetrates the epithelium.
The needle is advanced along the dorsum
in the dissection plane, close to the peri-
chondrium and periosteum (Fig. 4a).
Deposition of a small amount of anesthetic
solution is done while retracting the nee-
dle up to the point of penetration, then
advancing it again in a more medial or
lateral position (Fig. 4b). Deposition again
takes place while retracting the needle
until the complete area of dissection is
covered. This procedure is then repeated
on the opposite side. With a total amount
of anesthetic of up to 2 ml, there should
be no distortion of the nose when the
deposition takes place in the proper
planes.
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Fig. 4a,b. Deposition of
the anesthetic solution la-
terally and medially in the
surgical dissection plane
of the dorsum.

Fig. 5. Deposition of the
local anesthetic along the
intended course of the la-
teral osteotomy.

a

Lateral wall

The solution is deposited along the intend-
ed course of the lateral osteotomies, start-
ing at the margin of the pyriform aper-
ture medial and lateral to the ascending
process of the maxilla, while retracting the
needle (Fig. 5). This procedure, combined
with the use of micro-osteotomes (leav-
ing the periosteum attached), will give a
considerable reduction of postoperative
ecchymosis.

Columella and nasal base

The needle penetrates the columella base
in the epithelium of the nostril floor and
then advances just lateral to the alar base
at the opposite side, while deposition takes
place during withdrawal of the needle
(Fig. 6a,b). Using the same penetration
site, a deposit is placed into the columel-
la (Fig. 7). The needle is rotated 180° and
advanced up to the point just lateral of
the alar base at the opposite side, followed
by deposition of the anesthetic during
withdrawal. In the case of an external
approach, an extra injection through the
skin of the nasal tip between the domes
to the anterior columella is necessary,
leaving a small deposit, during withdrawal
followed by rotation of the needle into
the supratip areas for an extra deposit of
the local anesthetic.

b



ior side (Fig. 9a,b). In the case of the alar
rotation technique (with total delivery of
the lateral crus), there are also deposits
subperichondrially at the vestibular side of
the lateral crus.

Alar base

Planning a wedge resection of the alar
base, local anesthetic is infiltrated into 
the alar lobule, leaving a small deposit
without disturbing the original contour.
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Tip

Local infiltration of the nasal tip should
be attuned to the specific approach. In the
case of a non-delivery approach using a
transcartilaginous incision, the local anes-
thetic should be deposited subperichon-
drially along the incision line, which facil-
itates the dissection (Fig. 8). When a
marginal incision is planned in the case
of a delivery or external approach, small
multiple deposits of the local anesthetic
solution are placed along the caudal edge
of the lateral crus extending to the anter-

Fig. 6a,b. Infiltration of
the anesthetic solution
into the nasal base
through one penetration
site.

Fig. 7. Deposition of the
local anesthetic in the
columella using the same
penetration site as for the
nasal base.

Fig. 8. Subperichondrial
deposition of the anes-
thetic solution along the
intended course of the
transcartilaginous inci-
sion. 

Fig. 9a,b. Small multiple
deposits of the local anes-
thetic along the caudal
margin of the lateral crus.

ba

ba



5: POSTOPERATIVE CARE AND
COMPLICATIONS

G.J. Nolst Trenité

Fig. 1. Septal mattress
sutures to prevent sub-
perichondrial hematomas.

Fig. 2a. Packing of the
nose with telfa gauze.

Introduction

Postoperative care starts with the appli-
cation of an adequate internal and exter-
nal nose dressing. The follow-up does 
not end with removal of the nose dres-
sing. In order to become a good nose sur-
geon, follow-up of at least one year (post-
operatively) is necessary to follow the
dynamics of the healing process, there-
after at five to ten years. Early or late com-
plications, if any, should be prevented 
as far as possible and should be treated
adequately. However, careful oral and
written instructions prevent unnecessary
postoperative complications.

Packing and Dressing

Packing

The goal of the nose packing (internal
nose dressing) is:
– to ensure good tissue approximation
– to prevent hematomas, swelling and

bleeding
– to prevent synechia
– to prevent displacement by splinting

a

It would be wrong to suppose that, in
case of an inadequate postoperative result,
the packing can permanently influence the
position of the septum or the shape of the
nose. Such temporary modelling hardly
influences the final postoperative result.
The packing can generally be removed
after 24 hours, unless an extensive recon-
struction of the septum has been per-
formed.

Packing applied too tightly and for too
long disrupts adequate venous and lym-
phatic drainage. Septal suturing to pre-
vent subperichondral hematomas further
reduces the necessity of lengthy packing
(Fig. 1). Material such as impregnated
gauze strips or telfa gauze (Fig. 2a), which
do not adhere to the mucous membrane
and as such can be removed without pain
or damage, has proved to be most suit-
able for packing.

Dressing

The goal of the external nose dressing is:
– to fix the skin on the under-layer,

thereby reducing dead space
– to prevent hematomas and swelling
– to prevent displacement by outside

trauma
– to prevent widening of the lateral walls

by intranasal edema



Only in specific operative techniques,
such as wedge excisions with pushdown
of the bony pyramid, does the external
nose dressing also aim to fix and shape
the bony pyramid. Inadequately fractured
nasal bones cannot be fixed permanently
by the external nose dressing. The exter-
nal nose dressing consists of three lay-
ers: hypo-allergenic paper-tape, adhesive
cloth-tape and splint.

Before applying the external dressing,
operative edema, if any, is reduced by
massage of the nasal covering. Thereafter,
the skin of the nose is rubbed with
Tinctura Benzoin or Mastisol followed by
the application of a piece of gel foam,
(which prevents extraction of the skin
from the underlying nasal skeleton while
removing external nose dressing) (Fig. 2b)
after which overlapping strips of paper-
tape are applied, right across the bridge
of the nose, including the supratip area.
A sling of paper-tape is then applied, not
extending below the nostril apexes, to
enclose the lobule (Fig. 2c).

Then a layer of adhesive cloth-tape is
applied over the paper-tape (Fig. 2d).

As a splint, various materials, such as
aluminium, plastic or plaster of Paris, 
can be used. The splint only covers the
bridge of the nose (Fig. 2e). Lateral and
frontal extensions allow the possibility 
of distortion due to movements of the
facial musculature. A splint applied too
tightly may result in ischemia of the skin.
This also applies to the adhesive tape,
especially in dorsum and tip implan-
tations which put the skin under pres-
sure. The dressing procedure is finished
by a ‘moustache dressing’ to catch any
nasal discharge (Fig. 2e). External nose
dressings are generally removed after one
week.

Early postoperative period (up to six
weeks)

Oral and written instructions are of great
importance to the patient in order to les-

Fig. 2d. Second layer of
cloth-tape.

Fig. 2e. A two-piece
Denver® splint.
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Fig. 2b. Gel foam to pre-
vent extraction of the skin
while removing the exter-
nal nose dressing.

Fig. 2c. Overlapping
strips of hypo-allergenic
paper-tape and a sling of
paper-tape to enclose the
lobule.b c
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sen the possibility of complications in the
postoperative period.

Postoperative instructions for the pa-
tient: 
– raise the head of the bed when resting

or sleeping;
– apply cold compresses regularly during

the first day after operation;
– prevent blowing the nose fiercely and

when sneezing occurs, sneeze through
the mouth;

– do not use any agents containing salicyl
during the first ten days;

– avoid any intensive physical activity or
traumatizing sports for six weeks;

– do not wear spectacles resting on an
operated nose bridge until six weeks
after operation;

– do not drink alcohol or smoke during
the first weeks after operation.
It is also important to give oral and writ-

ten information about the postoperative
period, such as:
– postoperative follow-ups
– changing the dressings
– the moment of removing the stitches
– nose-toilet
– dry mouth
– complaints of nasal congestion due to

reactive mucosa swelling
– temporary subfebrile temperature
– possible complications

In order to prevent complications, a
knowledge of them is necessary. We can
distinguish between early and late com-
plications.

Early complications

– extensive edema and ecchymosis
– allergic skin reactions to cloth-tape
– hematomas
– infections
– skin ischemia and necrosis

Edema and ecchymosis were more or less
normal phenomena in the old operative
techniques for bony pyramid. As a pre-
caution, the eyelids were taped with plas-
ter. With modern techniques (micro- osteo-
tomies), there is in general minimal edema
and ecchymosis so that taping of the eye-
lids is no longer necessary. The use of
hypo-allergenic paper-tape has greatly re-
duced allergic skin reactions to plaster
(Fig. 3).

Hematomas mostly arise from careless
preparation outside the surgical planes 
and from unfavorable conditions during
anesthesia (CO2 accumulation, high BP
and coagulation disorders). Upper lip
hematoma generally provides little 
chance of infection and often recovers
spontaneously. In paranasal hematomas
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Fig. 3. Extended ecchy-
mosis and an allergic re-
action of the nasal skin
due to cloth-tape.



(subperiostal), due to lateral osteotomies,
there is a chance of infection via the
paranasal sinuses. Treatment consists of
drainage of the hematoma followed by a
local compression dressing and antibiotics.
Dorsum hematomas are treated in the
same way as paranasal hematomas. Inade-
quate treatment may result in necrosis of
the triangular cartilages.

Septum hematomas occur most fre-
quently. If subperichondral on both sides,
they will result in necrosis of the septum
cartilage. This can be prevented by loos-
ening the perichondrium wherever possi-
ble on one side only and, after septum cor-
rection, by fixing the perichondrium
blades around the septal cartilage again
with the aid of matrass sutures. Septum
hematomas can also be prevented by care-
ful pledgeting of the nose for 24 hours.
Drainage, repledgeting and antibiotics are
the treatment of choice.

Infections: superficial pustulae of the 
skin caused by covering plasters usually

disappear quickly after removal of the
dressing. Recovery can be speeded up by
antibiotics and corticosteroid creams.
Paranasal abscesses are treated in the 
same way as hematomas, provided that 
the drain for the removal of pus is left in
place slightly longer. 

Dorsum and septum abscesses are seri-
ous complications because of the chance
of lasting damage to the cartilaginous
skeleton of the nose. In dorsum hemato-
mas, it is necessary for synthetic implants
to be removed at once, whereas allo-
geneic (homologous) cartilage or bone

Fig. 4a. Lateral view of
a 14-year-old girl four
weeks after immediate
reconstruction (with auto-
genous rib cartilage) of a
completely destroyed car-
tilaginous nasal septum,
due to an abscess.

Fig. 4b. Lateral view of
the same girl (after pu-
berty) at the age of 19
years with adequate out-
growth of nose and upper
jaw.

Fig. 5. Silastic septal but-
ton for non-surgical clo-
sure of a septal perfora-
tion. 
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implants can initially remain. In septum
abscesses, the cartilaginous septum often
disappears to a large extent due to necro-
sis. 

Direct reconstruction of the septum with
autogeneic or allogeneic cartilage (auricle
or rib) after drainage of the abscess often
gives a satisfactory recovery, despite the
infectious area in which the graft is insert-
ed. In this way, the nose bridge will be
prevented from sinking in. In children
therefore, the morphogenetic function of
the cartilaginous septum can recover,
resulting in prevention of growth inhibi-
tion of the nose and upper jaw (Fig. 4a,
b). 

Skin ischemia and necrosis is a serious
complication. In earlier days, the combi-
nation of a too tight nasal packing and
dressing (leaving the nasal tip free) could
disturb the blood supply to the free skin
of the nasal tip. Nowadays the use of sep-
tal suturing, short stay and loose packing
(telfa) diminishes stagnation of the blood
supply to the tip. Other causes are too
aggressive subdermal thinning of the skin
and too tightly fitting nasal implants, and
these should be prevented. Any sign of
tissue ischemia should be treated imme-
diately by removing a tight dressing,
application of local ice bags and, if neces-

sary, reoperation to change or resculp-
ture a too large implant. If there is any
sign of an infection, high doses of broad
spectrum antibiotics should be prescribed. 

The late postoperative period (six
weeks to one year) 

A satisfactory postoperative result is no
guarantee of the final result. Particularly
after extensive changes to the nose skele-
ton, it is difficult to predict the final result.
Inadequate operative techniques and/or
wrong application can lead to unsatisfac-
tory results and complications which often
do not materialize until the late postop-
erative period. Therefore, a long-term fol-
low-up is important to gain experience
which can lead to adjusting and refining
operative techniques. Photographic docu-
mentation at regular intervals, pre- and
postoperatively, is of great importance
here.

A postoperative follow-up scheme (after
the first six weeks) at three, six, nine, and
12 months, and thereafter, if possible,
every second year, would be adequate. In
order to prevent complications, knowledge
as well as observation of each patient is
important.

Fig. 6. Paranasal callus
after (very low) lateral
osteotomies. 
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Late complications

– nose passage disorders
– septal perforation
– deviation and irregularities of the

dorsum
– paranasal callus
– saddle nose
– pollybeak deformity
– tip distortion
– tip ptosis
– columella retraction

Late complications often arise from unde-
sired scarring due to mistakes in opera-
tive techniques and as a result of early
complications such as hematomas and
infections.

Nose passage disorders due to redevia-
tion of the septum after correction of a
deviated nasal septum occur in about 20%
of cases. Stenoses of the ostium internum
are less frequent but more difficult to treat.
Firstly, recorrection of the septum is need-
ed. Stenosis of the ostium internum often
requires complicated surgical reconstruc-
tion with z-plasties and/or spreader grafts.

Septal perforation due to extensive carti-
lage resection and/or a corresponding
lesion on either side of the mucoperi-
chondrium which has not been carefully
sutured, or which remains after a septum
abscess, may give rise to recurring epi-
staxis, crustation, an unpleasant whistle 
(in a small perforation) and loss of sup-
port of the cartilaginous dorsum in a 
large perforation. For minor perforations,
the treatment is surgical. In the case of
major perforations (larger than 3 cm),
there is less chance of success with sur-
gical closure. In a number of cases, a
Silastic septal button may be the solution
(Fig. 5).

Deviations and irregularities of the dor-
sum often arise from a careless operative

technique in combination with scar retrac-
tion. Frequent causes of these dorsum
deviations are insufficient mobilization of
the ossa nasalia or strong septum devia-
tion being left untreated. After some time
has elapsed, careless smoothing of the
bony and cartilaginous dorsum can result
in visible irregularities, especially in thin-
skinned patients. The subcutaneous im-
plantation of cartilage in the dorsum after
hump resection is a common procedure.
However, when crushed septal cartilage
is used, it may lead to resorption and/or
growth of new cartilage and consequent-
ly to visible irregularities. This cartilage
growth occurs especially in young adults
in whom growth of the nose is not yet
complete.

Paranasal callus may arise after a para-
nasal hematoma and left-over crushed
bone or splinters. In most cases the cal-
lus disappears spontaneously (Fig. 6).

Pollybeak deformities are frequently
occurring complications of rhinoplasty.
We can distinguish between soft-tissue and
cartilaginous pollybeaks (Fig. 7a,b). Revi-
sion surgery is needed in both cases.
Careful preparation directly at the carti-
laginous dorsum prevents lesions of the
nose musculature and soft tissue, which
can result in scar retraction and conse-
quently in a soft-tissue pollybeak. Ade-

Fig. 7a. A soft-tissue
pollybeak deformity.
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quate resection of the cartilaginous dor-
sum and avoidance of too much loss of
tip support prevents a cartilaginous polly-
beak.

Tip distortion arises from undesired scar-
ring often in combination with disturbance
of the continuity of the alar cartilages.
Therefore, careful consideration should be
given to an interrupted strip technique for
the tip of the nose.

Tip ptosis arises to a slight degree when
the tissues lose their elasticity in the aging

process. However, this increases when the
support structures have been over-sacri-
ficed in early tip surgery. Therefore,
knowledge of the tip support mechanisms
is essential in order to prevent these com-
plications. 

Columella retraction is most frequently
caused by overzealous resection of the
caudal part of the septum. Skin scarring
due to careless making and/or closing of
columella incisions in the ‘external
approach’ may also lead to disfiguring
columella retractions.

Fig. 7b. A cartilaginous
pollybeak. 
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6: SEPTOPLASTY AND TURBINATE
SURGERY

M.J. Middelweerd

connective tissue fibers which cross from
one side of the septum to the other 
(Fig. 2), connecting the perichondrium
with the periosteum, attach the cartilagi-
nous septum to the vomer and premaxil-
la. Directly continuous with the quadran-
gular cartilage are the triangular or upper
lateral cartilages, establishing the carti-
laginous dorsum of the nose. Caudally
located at the caudal end of the quadran-
gular cartilage is the membranous septum,
connecting the cartilaginous septum with
the columella. In the membranous sep-
tum, the feet of the medial crura of the
alar cartilages connect with the caudal bor-
der of the quadrangular cartilage, provid-
ing support for the nasal tip (Fig. 3).

Part of the cartilaginous nasal septum
has a supportive function for the nose. 
The supportive part is demonstrated 
when drawing a vertical line from the
anterior-most part of the nasal bone
(keystone area) in a midsagittal plane of
the nose (Fig. 1). Caudo-anteriorly from
this line, resections should be carried out
very conservatively. The mucosal lining 
of the septum is of the respiratory ciliary

Fig. 1. The nasal septum
in components. QC, qua-
drangular cartilage; PP,
perpendicular plate; V,
vomer; S, spina nasalis
anterior; M, membran-
ous septum. The dashed
vertical line represents a
plane, ventrally from
which resections should
be carried out very con-
servatively.

Fig. 2. Coronal section of
the vomer (red) on top of
which the cartilaginous
septum (blue) is attached.
The arrows indicate the
strong connective tissue
fibers which connect the
mucoperichondrium and
the mucoperiosteum to
the base of the septal
skeleton. Actual crossing
of fibers from left to right
and vice versa is indi-
cated by the green lines.

Septoplasty

‘So the septum goes, so goes the nose’,
is an ancient but very true statement (see
Fig. 11a-d). In the case of a saddle-nose
deformity, a retracted columella, and espe-
cially in the crooked nose, the importance
of the shape and condition of the septum
is illustrated. In most rhinoplasty cases,
at least minor septal surgery is indicated
and this procedure may vary from mere
cartilage graft harvesting to entirely
reshaping or rebuilding the septum. In this
chapter, various nasal septal deformities
and the surgical approaches for their cor-
rection are described.

Anatomy

The septum consists of the perpendicular
plate of the ethmoid, the vomer, the pre-
maxilla and the quadrangular cartilage
(Fig. 1). The quadrangular cartilage is con-
nected to the perpendicular plate with a
firm syndesmosis.

The bony parts of the septum are
covered with periosteum and the cartila-
ginous part with perichondrium. Strong



epithelial type and its blood supply plays
a vital role in the oxygen supply to the
cartilaginous septum.

Classification of septal deformities 

Septal deviations can be located in the
bony part or the cartilaginous part, but
mostly they are a combination of both. In
general, cartilaginous deviations have the
severest impact on the nasal airway.
Deformities of the cartilaginous septum
can be caused by intrinsic and extrinsic
factors.

Intrinsic factors 

Trauma to the cartilaginous septum may
give rise to dislocation or fracturing. The
earliest dislocating trauma may occur dur-
ing the process of natural birth. Moreover,
Cottle has even described neonatal septal
dislocations in newborns delivered by
Caesarian section, suggesting that intra-
uterine pressure trauma to the nose caused
the deformity.

Fracturing of the cartilaginous septum
brings about the loss of interlocked stress
(Fry) within the septum. The fracture line
may be directed horizontally or vertical-
ly. Due to the loss of interlocked stress,
the fractured elements tend to override and
block the nasal airway unilaterally. Frac-
tures may also cause partial resorption of
the cartilaginous septum, due to hema-
toma. Saddle formation and/or columellar
retraction may be the result.

Extrinsic factors 

These are factors originating from the
structures surrounding the cartilaginous
septum, causing its deviation without any
intrinsic deformity in the cartilaginous
septum itself. A deviated perpendicular

plate will give rise to a deviated carti-
laginous septum, because of their tightly
connected syndesmosis and the limited
space available in the nose. An abnormally
large premaxillary spine may dislodge the
caudal septal border. Dislocation of the
vomer-maxilla junction gives lateral dis-
placement of the cartilaginous septum,
showing a normal connection between the
vomer and the cartilaginous septum.
Primary correction of these surrounding
structures will cause secondary straight-
ening of the cartilaginous septum. Ad-
ditional reduction of the cartilaginous
septum is often necessary to create a suffi-
cient airway.

Approach 

Four different approaches for surgical
access to the septum are possible, each
with its own indications and merits. All
the incisions have the goal of providing
an entrance to the submucoperichondri-
al/subperiosteal plane of the septum.

1. Killian incision 

A vertical incision in the septal mucoperi-
chondrium, 1.5 cm cranially from the cau-
dal septal border. The mucoperichondri-
um is relatively easily elevated from this
part of the septum and the incision gives
good access to all parts of the septum,
except for the caudal-most cartilaginous
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Fig. 3. Caudal view of the
nasal septum, showing
the attachment of the
medial crura (MC) of the
alar cartilages to the cau-
dal septal border (CSB).
This connection is situ-
ated in the plane of the
membranous septum.



portion. This is a very suitable incision
for cartilage harvesting purposes and cor-
rection of perpendicular plate deviations.

2. Total transfixion incision 

A vertical vestibular skin incision, cau-
dally from the caudal septal margin
through the membranous septum. This
incision gives good access to all parts of
the septum and, in combination with inter-
cartilaginous incisions, provides superb
exposure of the valve area and the rest of
the nasal dorsum. It is particularly useful
if the dorsum has to be lowered. When a
complete total transfixion is made, the
attachments of the medial crura to the cau-
dal septum are sacrificed, which will
reduce tip projection and may cause
retraction of the columella. If deprojec-
tion of the tip is not desired, a modified
total transfixion incision is applied,
remaining superior to the medial crural
attachments with the septum.

3. Rethi incision 

This horizontal mid-columellar incision
can be utilized for the septum when an
external approach has been selected for
performing the rhinoplasty. After elevat-
ing the skin from the nasal tip and dor-
sum, the medial crura of the alar carti-
lages are divided and, after subsequently
dividing the membranous septum, the cau-
dal septal border is exposed. In cases
where a large part of the caudal septal bor-
der is absent, this direct midline approach
can facilitate the separation of the adher-
ing mucoperichondrial flaps without tear-
ing, because of the absence of an angle
between the instruments and the tissue, as
is present in total or hemitransfixion. In
such a case, the Rethi incision may even
be the method of preference in septoplasty
without further rhinoplasty.

4. Hemitransfixion incision

A vertical vestibular skin incision is made
at the level of the caudal septal edge, as
described by Cottle et al., preserving the
integrity of the membranous septum. This
gives good access to the entire septum,
including the premaxilla.

Creating tunnels 

Cartilaginous septum

A choice can be made between elevating
the perichondrium from the cartilaginous
septum unilaterally or bilaterally. Al-
though elevating unilaterally may in the-
ory leave a better blood supply to the car-
tilaginous septum, bilateral elevation of
the mucoperichondrium gives better ac-
cess to more severe deviations. If bilater-
al mucosal tearing is avoided, this proves
to be a safe method.

Vomer

Spurs are usually removed after bilateral
mucoperiosteal flap elevation, whereas
ridges of the vomer are usually removed
after unilateral tunnelling.

Perpendicular plate 

When correction of perpendicular plate
deviation is necessary, the mucoperios-
teum is always elevated bilaterally to pro-
vide adequate exposure.

A distinction is made between superior
and inferior tunnelling. The superior tun-
nel is defined as reaching as far inferior-
ly as the firm cross-fiber attachment of
the cartilaginous septum to the vomer. The
inferior tunnel is made subperiostally,
starting at the premaxilla along the floor
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of the nose, close to its junction with the
vomer. The inferior tunnel is advocated
in cases of very inferiorly-located ridges
blocking the nasal airway; joining the infe-
rior and superior tunnels by dissecting the
crossing fibers, gives good exposure in
these cases. However, after elevating the
periosteum from the perpendicular plate,
the crossing fibers may be relatively eas-
ily dissected reversely, returning pos-
teriorly to the caudal septum. With this
technique, the relatively traumatizing infe-
rior tunnel may be avoided in the great
majority of cases.

Correction technique for septal
deformities 

Basic septoplasty

After elevating the mucoperichondrium
and the mucoperiosteum uni- or bilateral-
ly, a basal cartilaginous incision, separat-
ing the cartilaginous septum from the
vomer, is made and the perpendicular plate
is separated from the cartilage by means
of a posterior chondrotomy. A horizontal
strip or a boomerang-shaped piece of car-
tilage is removed, leaving the caudal-most
cartilaginous part attached to the nasal
spine. A ‘swinging door’ is created in this
way. The deviated part of the bony sep-
tum can now be exposed by swinging the
cartilaginous septum laterally. The devi-
ated part of the bony septum is removed
with forceps or an osteotome. 

Fragments of the removed cartilage are
repositioned between the mucoperichon-
drial layers, to prevent their direct adher-
ence and thus the risk of septal perfora-
tion. The bone fragments removed are also
partly replaced. With this basic technique,
the majority of septal deviations may be
corrected successfully (Fig. 4).

Moderate cartilaginous bending despite
the basic technique 

Bending of the cartilage in a vertical plane
requires vertical scoring incisions on the
concave side of the deviated part.
Horizontal bending is corrected with hor-
izontal scoring incisions on the concave
side of the deviated part (Fig. 5).

The severely deflected caudal
cartilaginous septal margin

This deformity may be the cause of severe
airway blocking and deviation of the car-
tilaginous nasal dorsum. After elevating
the perichondrium bilaterally, the carti-
laginous septum is detached from the pre-
maxilla.

There are two ways to correct this
deflection by breaking the spring of the
cartilage:
1. multiple vertical partial thickness (at

least 50%) cuts on the concave side;
2. vertical wedge resection on the convex

side.
These two techniques are often com-

bined. Fixation of the corrected cartilage
is performed with mattress sutures through
both layers of mucoperichondrium, tying
the knot on the former convex side. The
caudal septum end may be secured to the
nasal spine with an additional suture (Fig.
6). 

Fig. 4. Schematic re-
presentation of the nasal
septum after a basic sep-
toplasty. A basal carti-
laginous strip and part of
the perpendicular plate
have been removed. Parts
of the removed bone and
cartilage fragments have
to be replaced in the
indicated defect to pre-
vent adherence of the two
mucosal layers.
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Cartilaginous sagging of the dorsum 

This deformity is caused by loss of sup-
port from the cartilaginous septum in the
keystone area, mostly after severe trauma
or previous septal surgery. After elevating
the mucoperichondrium from the carti-
laginous remnants, the perpendicular plate
may be taken out and reshaped to be shift-
ed more caudally, providing new support
in the keystone area (Fig. 7). If too little

perpendicular plate is left, a cartilaginous
autograft from the auricle may be insert-
ed, with both good functional and aes-
thetic results (Fig. 8a,b). 

Splinting and packing 

In general, absorbable mattress sutures,
fixating the bilateral mucoperichondrial
layers upon the cartilaginous septum,

Fig. 5. Schematic repre-
sentation of a curved
piece of cartilage. Scoring
incisions of at least 50%
thickness on the concave
side allows straightening
of the cartilage.

Fig. 6. Schematic repre-
sentation of correcting a
seriously vertically de-
flected cartilaginous sep-
tum. a,b. Vertical scoring
incisions on the concave
side. c,d. Vertical wedge
excision on the convex
side.

Fig. 7. Schematic repre-
sentation of the advance-
ment of a bony/cartila-
ginous septal complex to
correct sagging of the na-
sal dorsum after overre-
section of the septum in
the keystone area.
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provide enough protection against the
development of postoperative septal hema-
toma. In severe cartilaginous septal devi-
ations, postoperative splinting of the sep-
tum may be of help for temporary support.
The splints can be removed seven to ten
days postoperatively. Light (if any) bilat-
eral packing with strips of telfa or a strip
of hydrophilic gauze, is enough for col-
lecting the first sanguinolent nasal dis-
charge. This is removed 12 to 48 hours
postoperatively.

Surgery of the turbinates 

The inferior turbinate plays the most
important role in nasal airway patency, in
comparison to the medial and superior
turbinate. Surgery of the medial turbinates
will therefore not be discussed in this
chapter.

Surgical reduction of the volume of the
inferior turbinates is indicated in cases of
hyper-reactivity of the nasal mucosa,
responding insufficiently to medical ther-
apy. Especially in reduction rhinoplasty, a
sufficient nasal airway may be secured by
inferior turbinate reduction. The turbinate

consists of a bony skeleton enveloped by
richly vascularized nasal mucosa.

Airway obstruction may be caused by
the bony component or by the mucosal
component of the turbinate. Distinction
between these components can be made
by assessing the increase of airway diam-
eter after decongesting the nasal mucosa. 

There are several procedures to enhance
the airway in the inferior nasal meatus:
– submucous electrocoagulation
– lateral outfraction of the lower turbinate
– partial resection of hypertrophic mucosa

of the inferior turbinate (Fig. 9)
– submucous resection of the os turbinale
– partial resection of both the bone and

the mucosa of the inferior turbinate. 
Mucosal cryosurgery and ectrocautery
show only temporary effect in our
hands.

Surgical technique

Inferior turbinate surgery can be per-
formed quite well under local anesthesia.
The mucosa of the inferior turbinate is
infiltrated along its entire length with
xylocaine 1% and adrenalin 1 in 100,000.

Fig. 8a,b. Pre- and post-
operative views of a pa-
tient with supratip im-
pression due to loss of
dorsal support after triple
septoplasty, Dorsal cor-
rection with implantation
of autogenous auricular
cartilage.
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Furthermore the nasal mucosa is anesthe-
sized with cocaine crystals or a 5–10%
solution applied on surgical patties.

Mucosal resection of the inferior
turbinate (Fig. 10a)
Starting from the most anterior portion of
the inferior turbinate, a strip of mucosa
and submucous tissue from the inferior
part of the turbinate is resected with a
pair of Fomon’s or Heymann’s scissors
(Fig. 9). The posterior extent of the resec-
tion is determined by the individual anato-
my; the mucosal hypertrophy may be
located in the anterior part or posterior
part of the turbinate or may concern its
total length.

Submucous resection of the os turbinale
(Fig. 10b)
A vertical incision is made in the mucosa
covering the most anterior part of the infe-
rior turbinate. A submucoperiosteal plane
is developed with, e.g., a Freers’ elevato-
rium. The os turbinale can be cut to the
desired proportions with a pair of bone
cutting scissors or an osteotome. The inci-
sion is sutured with absorbable material.
This procedure is only indicated in case
of a predominantly bony ‘hypertrophy’ of
the inferior turbinate.

Combined resection of inferior turbinate
mucosa and bone (Fig. 10c)
This procedure is performed essentially in
the same way as the mucosal resection.
Part of the turbinate bone, however, is
removed together with the mucosa to cre-
ate a sufficient airway. Again, the ante-
rio-posterior extent of the resection is indi-
vidually determined. This procedure is
indicated in cases with combined bony and
mucosal turbinate hypertrophy.

Postoperative care
The nose is packed for 48 hours postop-
eratively. Nasal crusting and sanguinolent
discharge will occur during the first two
weeks. Sodium hydrocarbonate 1.4% nasal
washouts are advised in this period.

Fig. 9. Resection of a
strip hypertrophied muco-
sa of the inferior turbinate
with a pair of Fomon’s
scissors.
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Fig. 10. Reduction sur-
gery of the inferior tur-
binate. a. Isolated muco-
sal hypertrophy; mucosal
resection alone. b. Iso-
lated enlargement of the
os turbinale; submucous
bone resection alone. c.
Combination of a and b;
combined resection of
bone and mucosa.
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Complications 

The most important complication after
turbinate resection is the risk of severe
postoperative bleeding in less than 1% of
cases. The occurrence of synechiae should
be prevented by adequate postoperative
packing and by avoiding a raw area
between the inferior turbinate and the sep-

tum. Ozena (intranasal crusting and foe-
tor) is predominately a theoretical com-
plication. In large numbers of patients
reported by Courtiss and Goldwyn, it was
only found extremely rarely. Extensive
resections in the middle nasal meatus are
much more likely to have this effect and
should be avoided.

Fig. 11 a-d. Pre and post-
operative views of a pa-
tient with congenital de-
viation of the nose mainly
due to septal deformi-
ty. Septo-rhinoplasty was
performed.
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7: GRAFTS IN NASAL SURGERY

G.J. Nolst Trenité

Donor sites

Most donor sites for autogenous grafts are
easily accessible during nasal surgery.
There are, however, two exceptions: costal
cartilage and iliac crest bone.

The most frequently used donor sites
are:
for cartilage (Fig. 1a,b,c):
– the septum
– the auricle
– costal cartilage 
for bone (Fig. 2):
– iliac crest or cranium
for full skin and composite grafts 
(Fig. 3):
– the auricle

Recipient sites

The recipient site for bone is usually
confined to the dorsum. Single full skin
grafts have a tendency to retract and are
therefore only suitable for small skin
defects over the cartilaginous and bony
nasal skeleton. Double and triple layer
composite grafts are indicated for defects
with tissue loss of the tip, ala or columella.
Autogenous cartilage is generally used in
most recipient sites.

The main recipient sites for grafts in
nasal surgery are:
– radix
– septum
– dorsum
– nasal side wall
– tip
– ala
– columella
– naso-labial groove

Introduction

In the last century all kinds of biological
and non-biological materials were used for
augmentation of the nasal dorsum and to
correct tip deformities. Non- biological
implants have a high risk of local infection
and extrusion of the implant, compared to
biological grafts. Although the common
use of new biocompatible synthetic ma-
terials (teflon, mersilene, goretex, etc.)
give very good results in other parts of
the body, this is not so for the nose due
to its vulnerability for trauma, inducing
an antigenic reaction in the tissue sur-
rounding the implant. Allogeneic (homo-
logous) and xenogeneic (heterologous)
materials still have some extended resorp-
tion of the graft. Up until now, autogenous
(autogeneic, autologous) material has al-
ways been regarded as the graft material
of choice in nasal surgery, despite the
additional harvesting procedure. In most
cases there is a preference for autogenous
cartilage over bone, because of the lack
of flexibility of bone and its tendency to
be resorbed.

Autogenous graft material

As autogenous graft material for the nose,
we can use single or composite grafts:

Single grafts Composite grafts
– cartilage – double layer graft
– bone (skin, cartilage)
– skin – triple layer graft

(skin, cartilage, skin)
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Fig. 1a,b,c. Donor sites for autogenous
cartilage grafts – dark blue areas.

Fig. 2. Iliac crest with brown area as donor site for bone.

Fig. 3. Different areas of the auricle for harvesting composite grafts.
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Indications

Radix

By changing the horizontal and vertical
position of the deepest depression of the
root of the nose, using a small cartilagi-
nous graft, this will result in lengthening
of the nose and diminishing an apparent
over-projection of the nasal tip (Fig. 
4a,b).

Septum

The choice of a graft for augmentation of
the nasal dorsum depends on the etiology
and extent of the correction needed.
Postoperative sagging of the cartilagi-
nous dorsum after septal surgery is best
treated with rebuilding or repositioning of
the cartilaginous septum (Fig. 5a,b). For
rebuilding the septum autogenous cartilage
from the posterior portion of the septum
(if still available), conchal cartilage or

costal cartilage (less accessible) is suit-
able. In case of a septal abscess with ex-
cessive loss of septal cartilage, immediate
rebuilding with autogenous costal cartilage
or allogeneic ‘bank’ cartilage is indicated,
to prevent saddling and, if it concerns a
growing child, additional midfacial growth
disturbances.

Dorsum

In a saddle nose caused by a too low car-
tilaginous dorsum with normal tip support,
a cartilaginous septal or conchal graft is
appropriate (Fig. 6a,b). A nose with severe
saddling involving the whole osseocarti-
laginous vault could be a good candidate
for a bone graft (Fig. 7a,b). Due to the
tendency of iliac crest bone to be resorbed,
cranial bone or costal cartilage grafts are
now more popular. When this severe
saddling is combined with loss of tip
support, a (two piece) costal cartilage graft
is very suitable (Fig. 8a,b).

51

Fig. 4a. A too deep naso-
frontal groove resulting in
an apparent overprojec-
tion of the nose.

Fig. 4b. Autogenous car-
tilage graft (blue striped
area) to lengthen the nose
and to correct the ap-
parent overprojection. a b



Fig. 5a. Sagging of the
cartilaginous dorsum, di-
minished tip support and
retraction of the columel-
la due to overresection of
the caudal part of the sep-
tum.

Fig. 5b. Rebuilding the
septum with autogenous
septal cartilage (blue
striped area). Reimplan-
tation of crushed left-over
cartilage in the donor site
to prevent a septal per-
foration. 

Fig. 6a. Saddle nose
caused by a too low car-
tilaginous dorsum with
normal tip support.

Fig. 6b. Autogenous sep-
tal or conchal cartilage
(blue striped area) to
rebuild a sagging carti-
laginous dorsum. 

Fig. 7a. Severe saddling
involving the whole os-
seocartilaginous vault.

Fig. 7b. Autogenous bone
graft – brown striped area
– to augment the nasal
(bony and cartilaginous)
dorsum.
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Nasal side wall

Mid-nose collapse due to excessive
resection of the upper lateral or avulsion
of the upper lateral from the nasal bone
(K-area) can be treated with a septal
cartilage graft (Fig. 9a,b).

Tip, ala and columella

For tip augmentation, cartilaginous grafts
from the concha, septum, or a combination
of these, can be used depending on the
operative technique and extent of the
correction. Conchal cartilage is very suit-
able as an onlay tip graft because of its
natural bending properties (Fig. 10).

Septal cartilage is the material of choice
for a columella strut for extra tip support,
and for a shield-type tip graft for extra
tip definition and projection (Fig. 11a,b).
In certain cases of alar rim defects, re-
sulting in alar collapse, a conchal cartilage
graft with its concave side towards the
vestibulum can be very effective. When
there are not very large alar, tip or col-
umellar defects with cartilage and soft
tissue loss, and in cases of vestibular ste-
nosis, composite grafts are indicated.

Naso-labial angle

To correct an acute naso-labial angle, 
due to some retraction of the columellar 

Fig. 8a. A combination of

severe saddling and dim-

inished tip support.

Fig. 8b. A two piece auto-
genous costal cartilage
graft (blue striped areas)
to reconstruct the normal
projection of the nose.

Fig. 9a. Spreader grafts
of autogenous septal car-
tilage (blue striped areas)
to restore a too narrow
nasal valve and an aes-
thetically too narrow mid-
nose.

Fig. 9b. Autogenous sep-
tal onlay graft (blue strip-
ed area) to camouflage
avulsion of the upper la-
teral from the nasal bone.
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Fig. 10. Onlay tip graft
of autogenous cartilage of
the concha, which is very
suitable due to its natural
bending.

Fig. 11a. Columella strut
of autogenous septal car-
tilage for extra tip support
fixed by mattress sutures
to the medial crura.

Fig. 11b. Shield-type tip
graft sculptured from au-
togenous septal cartilage
to gain extra tip projec-
tion and definition.

Fig. 12. Small pieces of
autogenous cartilage to
correct an acute nasal-
labial angle. 
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chondrium, to prevent perforation of the
septum. After additional horizontal and
vertical chondrotomies with a beaver
knife, the planned amount of septal car-
tilage can be harvested. In choosing the
cartilage harvesting area, care should be
taken not to disturb the continuity of that
part of the quadrangular cartilage ante-
riorly to the imaginary line between the
most caudal point of the nasal bones (rhin-
ion) and the anterior nasal spine, to pre-
vent sagging of the cartilaginous nasal
dorsum (Fig. 14ab). A blunt forceps should
be used to remove the graft material in
order not to damage the cartilage. After
the sculpturing procedure, the left-over
cartilage should be used as a crushed
implant in the area of previously resect-
ed cartilage, to prevent the mucoperichon-
drium blades from sticking together. This
procedure diminishes the chance of a

Fig. 13a. Hydraulic dis-
section with local anes-
thetic.

Fig. 13b. Freeing the mu-
coperichondrium from the
septal cartilage after a
Killian incision.

Fig. 13c. Vertical trans-
cartilaginous incision fol-
lowed by freeing the mu-
coperichondrium at the
opposite side.
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base, small pieces of available septal or
conchal cartilage in a subcutaneous pock-
et are appropriate (Fig. 12). 

Harvesting technique

The harvesting technique described in this
chapter is restricted to only the most
frequently used autogenous grafts in nasal
surgery. 

Septal cartilage

When there is no indication for correc-
tion of a deviated septum, the hemi- trans-
fixion incision should be replaced by a
Killian incision (blade No. 15), so as not
to disturb the septo-columellar junction
(Fig. 13b). The initial incision through the
mucoperichondrium can be made at either
side of the septum. With a sharp, point-
ed, curved pair of scissors, dissection is
started in the subperichondrial plane and
continued with a Cottle or Joseph eleva-
tor to free the mucoperichondrium over
the area of septal cartilage to be resected
(Fig. 13b). Previous hydraulic dissection
with a local anesthetic will facilitate this
procedure (Fig. 13a). After incising the
cartilage, a subperichondrial tunnel should
be made over the corresponding area at
the opposite side (Fig. 13c). Care should
be taken not to damage the mucoperi- b
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Fig. 14a. Donor site of
septal cartilage, posterior
to the dotted line to
guarantee septal support
of the nasal dorsum with
reimplantation of crushed
cartilage.

Fig. 14b. Harvested septal
cartilage for sculpturing
columella strut and shield
tip graft.

Fig. 15. Retro-auricular
skin incision.
Fig. 16. Two parallel
incisions through carti-
lage and ‘post-auricular’
perichondrium. 

Fig. 17. Resection of the
first onlay tip graft.
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Fig. 18a. Harvesting a
second graft.

Fig. 18b. Natural bending
of the conchal cartilage
graft.

Fig. 18c. Skin closure
with 5/0 atraumatic nylon
‘running’ suture. 

Fig. 19. Application of lo-
cal anesthesia. a. Anteri-
or side in subperichon-
drial plane. b. Posterior
side in supraperichondrial
plane.

57

a

b c

ba



septal perforation and stimulates the
growth of new septal cartilage.

Ear cartilage

For small cartilage onlay grafts for the
nasal tip, a retro-auricular skin incision is
made over the concha (Fig. 15). Generally,
pieces measuring 5–10 mm are suitable.
The cartilage grafts can be harvested from
the cymba conchae (cranial to the radix
helices) or cavum conchae (caudal to the
radix helicis), depending on the appro-
priate degree of bending which is needed.
After freeing the soft tissue by blunt
dissection over the area to be resected, two
transcartilaginous incisions (No. 15 blade)
are made through the cartilage and ‘post-
auricular’ perichondrium (Fig. 16), follow-
ed by subperichondrial dissection on the

pre-auricular side with a sharp, pointed,
curved pair of scissors, and finally by re-
section of the cartilage graft (Fig. 17). If
necessary this can be followed by harv-
esting of a second piece of conchal car-
tilage (Fig. 18a,b). The skin can easily be
closed with a 5/0 atraumatic nylon
‘running’ suture (Fig. 18c). To harvest a
large piece of conchal cartilage, the pre-
auricular approach is technically easier
than the postauricular approach, but is less
elegant as it leaves a pre-auricular scar.

After infiltration of a local anesthetic
solution (2% lidocaine with 1:100,000
epinephrine) at the anterior side of the
concha into the subperichondrial surgical
plane, to facilitate the dissection, the
posterior side is infiltrated, but now in the
supraperichondrial plane (Fig. 19a,b). To
outline the postauricular semicircular skin
and cartilage incision, three needles are

Fig. 20. Three through-
and-through needles to
mark the post-auricular
skin and cartilage in-
cisions.

Fig. 21. Skin incision
along the landmark of the
needles.

Fig. 22. Transcartilagi-
nous incision leaving the
pre-auricular perichondri-
um intact.

Fig. 23. Subperichondrial
tunnelling over the cavum
and cymba conchae.
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used, stabbed through the auricle from the
anterior side just medial to the antihelix,
following the lateral border of the cavum
and cymba conchae (Fig. 20).

After incising the skin along the line
indicated by the needles (Fig. 21), the
postauricular perichondrium and conchal
cartilage are incised, leaving the perichon-
drium intact on the anterior side (Fig. 22).
With a sharp, pointed, curved pair of scis-
sors, subperichondrial tunnelling is then
carried out over the cavum and cymba
conchae (Fig. 23). The next step is to free
the cartilage at the posterior side by blunt
dissection in a supraperichondrial plane
(Fig. 24). The cartilage is now incised just
lateral of the ear canal, leaving the radix
helicis intact for structural support and
finally resected (Fig. 25a,b). After meti-

culous hemostasis, the skin incision is
closed with a 5/0 atraumatic running su-
ture. Carefully applied conchal packing,
secured with through-and-through mat-
tress sutures (Fig. 26), and a light com-
pression ear bandage will prevent the
formation of hematoma.

Fig. 24. Supra-perichon-
drial dissection at the pos-
terior side.

Fig. 25a,b,c. Resection of
the cartilage graft leaving
the radix helicis intact.

Fig. 25c.

Fig. 26. Conchal packing
fixed with through-and-
through mattress sutures.
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Fig. 27a-h. Pre- (a,c,e,g)
and postoperative (b,d,f,h)
views of a patient who
underwent a revision rhi-
noplasty, with the use of
autogenous septal carti-
lage to lengthen the cau-
dal septum with a batton
and to augment the nasal
dorsum with a septal car-
tilage onlay graft.

60

a b c

d e f

g h



In Figures 27-31 pre- and postoperative
views are shown of patients who under-
went a rhinoplasty with autogenous carti-
lage grafting procedures. Figures 32a-k

show the preoperative harvesting pro-
cedure of rib cartilage and the recon-
struction of the nasal framework.

Fig. 28a-f. Pre- (a,c,e)
and postoperative (b,d,f ) 
views of a rhinoplasty in
case of severe trauma.
Through an external ap-
proach the fractured sep-
tum was rebuilt which, in
combination with a dorsal
conchal cartilage onlay
graft, resulted in a normal
profile.
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Fig. 29a-f. Pre- (a,c,e) and postoperative (b,d,f ) views of a patient with functional problems due to a too narrow nasal valve (right
more than left), who underwent an external rhinoplasty. After a moderate reduction of the dorsal height, spreader grafts were har-
vested from the cartilaginous septum and placed between septum and upper laterals through an external approach. Due to widen-
ing of the nasal valve area forced inspiration did not result in alar collapse anymore.
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Fig. 30a-f. Pre- (a,c,e) and postoperative (b,d,f ) views of an 11-year-old boy with severe psychological problems with his facial
appearance, due to a severe nasal trauma resulting in a saddle deformity. He underwent an endonasal septorhinoplasty to straight-
en the deformed septum, to narrow the bony pyramid with micro-osteotomies and to augment the nasal dorsum with a conchal
cartilage onlay graft. – In case of rhinoplasty in children, the surgeon should be aware that performing a rhinoplasty on a growing
nose can interfere with midfacial growth even with the use of new atraumatic operative techniques. See Chapter 20 (Verwoerd and
Verwoerd-Verhoef).

a b c

d e f



Fig. 31a-h. Pre- (a,c,e,g) and postoperative (b,d,f,h) views of a patient after multiple nasal traumata with loss of most of his carti-
laginous framework. An external rhinoplasty was performed. Instead of a broken columella incision a V-incision was made at the
base of the columella to perform a V-Y procedure to lengthen the columella. To rebuild the nose, autogenous rib cartilage was
used.
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Fig. 31g-h.

Fig. 32a-k. Surgical pro-
cedure for the harvesting
of cartilage from the
eighth rib which was
sculptured in two pieces,
a columella strut and a
dorsal onlay graft. To
prevent warping the su-
perficial part of the rib
cartilage was removed.
Through an external ap-
proach, airway and dorsal
profile were restored by a
two-piece reconstruction
in combination with a tip
onlay graft to restore tip
definition.
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Fig. 32g-k.

66

g h

i j k



8: ALAR INSUFFICIENCY SURGERY
(alar collapse)

G.J. Nolst Trenité

tween the upper and lower laterals in
the process of aging;

– tissue damage and scar formation after
trauma (surgical and non-surgical).
As insufficient alar resistance is a com-

mon cause of impaired nasal breathing in
very old patients, surgical intervention can
be restricted by health. In these cases, a
vestibulum device (Fig. 2) worn in bed is
a good choice for ensuring nasal breath-
ing during the period of sleep. In nearly
all other cases, surgical intervention is
indicated. There are two basic principles
in surgical repair:

1. improvement of alar resistance with
graft material

2. reallocation of the lateral crus

The use of autogenous cartilage is
especially indicated when the lack of alar
resistance is caused by the overzealous
resection of upper and lower lateral
cartilages in rhinoplasty. Conchal cartilage
to rebuild lower lateral and septal cartilage
to reconstruct the middle third of the
lateral nasal wall, are the best choice. In
the case of a malpositioned lateral crus,
surgical reallocation is indicated.

In this chapter, the reallocation of the
alar cartilage by upward rotation of the
lateral crus will be emphasized.

Fig. 1. A protruding later-
al crus in the vestibulum.

Fig. 2. A vestibulum de-
vice (‘nose shoe’) to pre-
vent alar collapse.

Introduction

An insufficient ala will collapse due to
the negative pressure built up in the nose
even by quiet inspiration. Alar collapse
resulting in impaired nasal inspiration is
easily overlooked when inspecting the
nose with a speculum. Examination of the
nasal vestibular often reveals a protruding
lateral crus in cases of alar insufficiency
(Fig. 1).

The higher the negative pressure, the
easier it is for the insufficient ala to
collapse. Not only forceful inspiration
through the nose, but also pathophysio-
logical findings in the nasal valve area,
resulting in an extra negative pressure
build up, will influence the grade of alar
collapse. Therefore, thorough examination
of the nasal valve area (caudal end of the
upper lateral, septum, head of the inferior
turbinate and piriform aperture) is impor-
tant for determining the appropriate surgi-
cal procedure to improve nasal breathing.
Care should be taken not to disturb the
relationship between caudal end of the
upper lateral to the septum with a spec-
tulum while examining the valve area.
There are several reasons for insufficient
alar resistance:
– specific nasal anatomy with a malposi-

tioned lower lateral;
– loss of elasticity of the soft tissue be-



(Fig. 3). Local anesthesia (combined with
intravenous or general anesthesia) is used
to ensure a dry operation field and to faci-
litate the subperichondrial dissection at the
vestibular side of the lateral crus and
should be performed approximately 15
minutes before the dissection is started. A
standard marginal incision (No. 15 blade)
is made along the caudal border of the
lower lateral, including the dome area
(Fig. 4). With a pair of curved sharp point-
ed scissors, the vestibular skin, including
the underlying perichondrium, is freed
from the lateral crus (Fig. 5). When start-
ing the dissection, it is easier to begin just
lateral of the dome, instead of far lateral
where the right surgical plane is more
difficult to find. After freeing the ves-
tibular side of the lateral crus around the
dome up to the medial crus, the non-ves-
tibular side is dissected free from the
overlying soft tissue in a supraperichon-
drial plane (Fig. 6a,b). The lateral crus
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Fig. 3. Landmarks outlin-
ed on the nasal skin with
marking of the new posi-
tion of the lateral crus (ar-
row) and partial resection
of the cephalic part of the
lateral crus (striped area).

Fig. 4. Marginal incision
along the caudal border of
the lower lateral.

Fig. 5. Subperichondrial
dissection at the vesti-
bular side of the lateral
crus with a pair of curved
sharp pointed scissors.

Experimental work by Rettinger and
Masing showed that by changing the plane
of the lateral crus (upward rotation), the
distance between the medial and lateral
crus will increase and at the same time
build up more intrinsic tension in the
cartilage. This improves the alar resistance
to the negative pressure during inspiration.
Rotation of the alar cartilage in collapsed
alae, as described by the above-mentioned
authors, is relatively easy to perform in a
limited time (about one hour for both
sides) under local anesthesia via the
endonasal approach, with a low chance of
complications.

Operative techniques

The surgical procedure for the insufficient
ala can be differentiated as follows:
– rotation of the lateral crus (pure func-

tional surgery);
– rotation of the lateral crus combined

with resection of a cephalic part of it
(combination of functional and aesthetic
surgery);

– narrowing of a broad columella (adjunc-
tive technique to widen the nasal vesti-
bule).

Rotation of the lateral crus

The first step is to outline the landmarks
of the nasal skeleton on the skin. Then,
the lateral crus is determined and marked
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Fig. 6a,b. Supraperichon-
drial dissection of the la-
teral crus at the non-ves-
tibular side.

Fig. 7a,b. Delivery of the
lateral crus.

Fig. 8. The making of a
pocket to fit the upwardly
rotated lateral crus.

Fig. 9. Absorbable guid-
ing suture placed through
the distal end of the la-
teral crus.

Fig. 10. Leading thread
through the nasal skin to
rotate and fixate the upper
lateral in the new upward
position.

a b

a b

can easily be delivered now (Fig. 7a,b).
After the delivering procedure, a not-too-
large pocket is made extraperichondrially
to the upper lateral in the area already in-
dicated, either by sharp or blunt dissection
(Fig. 8).

An (absorbable) guiding suture (e.g.,
4/0 Vicryl with a straight needle is very
appropriate) is placed through the distal
end of the lateral crus (Fig. 9).

This leading thread with straight needle



place (Fig. 12a,b). In special cases, as in
cleft-lip patients, when an external ap-
proach is indicated, the cephalic rotated
lateral crus should be fixed with non-ab-
sorbable 6/0 sutures (e.g., Goretex) in the
planned position to the upper lateral
cartilage.

Narrowing of a broad columella

Widening the nasal vestibule by narrowing
a broad columella in cases of alar insuffi-
ciency is helpful in improving nasal
breathing. Narrowing of the broad colu-
mella can be accomplished by resecting a
redundancy of intercrural soft tissue fol-
lowed by one or two mattress sutures.
When the medial crural footplates are the
main reason for the broad columella, a
partial distal cartilage resection of medial
crura should be done. To obtain access to
the crural footplate, a small vertical in-
cision (No. 15 blade) over the crural foot-
plate is the easiest way. With a pair of
curved pointed scissors, the footplate is
freed from the surrounding soft tissue and
delivered with a single hook (Fig. 13).
After the appropriate resection of car-
tilage, the skin is sutured with a 6/0 nylon
suture (Fig. 14), and if necessary followed
by one or two mattress sutures for extra
narrowing.

In Figures 15 and 16 pre- and postoper-
ative views of patients who underwent
rhinoplasty with upper rotation of the lat-
eral crura to correct alar collapse are pre-
sented.
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is now brought into the pocket with a fine
needle holder or mosquito clamp, piercing
the skin at the planned new upward rotated
position of the lateral crus (Fig. 10). The
thread can be fixed with a small steristrip
on the skin (Fig. 14). In the normal
anatomical situation, there is just a slight
overlap of the lateral crus. To ensure a
good operative result, it is important to
overcorrect the position of the lateral crus
in a more cephalic position. Adjuvant fixa-
tion of the lateral crus with fibrin glue,
or with through-and-through mattress su-
tures, should be done in case of large
pockets, or when there is a considerable
cartilage spring, to prevent postoperative
caudal rotation.

The marginal incision should be closed
meticulously with 5/0 atraumatic absorb-
able sutures (e.g., 5/0 coated Vicryl).

Rotation of the lateral crus combined
with resection of a cephalic part of it

The alar cartilage rotation technique is
very appropriate for purely functional
purposes. From an aesthetic point of view,
the new upwardly rotated lateral crus can
give a somewhat bulky tip or will give
more expression to an already pre-existent
bulky tip. In both cases, the operative
procedure described above could be com-
bined with resection of a cephalic strip of
the lower lateral cartilages (Fig. 11). Care
should be taken not to weaken the car-
tilage spring too much. If osseocartilagin-
ous vault surgery is necessary, the same
marginal incision can be used as long as
the lateral crus has not yet been fixed in



Fig. 11. Resection of the
marked cephalic part of
the lateral crus.

Fig. 12a,b. Resection of
a cartilaginous and bony
hump.

Fig. 13. Delivery of the
medical crural footplate.

Fig. 14. Lateral view of
the nose after upward ro-
tation of the lateral crura,
hump resection, median
oblique and lateral micro-
osteotomies, partial resec-
tion of the distal end of
the medial crura and su-
turing of the skin inci-
sions.

Fig. 15a-b. Legend, see
next page.
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Fig. 15a-h. Pre- and post-
operative views of a pa-
tient with alar collapse
due to a malposition of
the lateral crura. Further-
more, there is a bony
cartilaginous hump with a
slight deviation of the
dorsum to the left and
slight asymmetry of the
nasal tip. Through mar-
ginal incisions the lateral
crura were delivered (up
to the dome), bilateral
cephalic resection and at
the left side a scoring
procedure in the dome
area to correct tip asym-
metry were performed.
Through the marginal
incision the overlying 
soft tissue was dissected
from the osseocartilagin-
ous vault followed by
hump resection, medial
oblique micro-osteoto-
mies and repositioning of
the lateral crura with a
guiding suture into a pre-
pared pocket in a more
cephalic position. Finally,
lateral micro-osteotomies
were performed, followed
by realignment and in-
fraction of the dorsum.
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Fig. 16a-h. Pre- and post-
operative views of a pa-
tient with alar collapse
due to malposition of the
lateral crura in combina-
tion with an overdevel-
oped cartilaginous vault.
Through a marginal in-
cision the lateral crura
were delivered followed
by bilateral cephalic re-
section to prevent bulbo-
sity. To create more up-
ward rotation of the nasal
tip a small caudal septal
cartilage strip was re-
sected through hemitrans-
fixion incision. The mar-
ginal incision was also
used to approach, denude
and lower the cartilagin-
ous vault. Finally the la-
teral crura were reposi-
tioned more cephalically
with a guiding suture.
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Fig. 16g-h.
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9A: NASAL VALVE SURGERY 
A modified Z-plasty

G.J. Nolst Trenité

placement or overzealous resection of the
upper lateral cartilage after rhinoplasty,
cause nasal valve problems. If these skele-
tal abnormalities are the reason for the
nasal airway obstruction, reallocation and/
or grafting has to be carried out. Valve
problems due to septal deviations in the
valve area should be corrected with stan-
dard septoplasty techniques (see Chapter
6).

In mild cases of medial displacement
of the upper lateral cartilage, resulting in
a too narrow nasal valve, a modified Z-
plasty, in which a medial based compos-
ite skin-cartilage flap from the cephalic
part of the lower lateral is rotated in a
surgically created space between the sep-
tum and upper lateral, is an appropriate
technique to restore normal function.

In the case of severe narrowing of the
middle third of the nose, due to medial
displacement or loss of cartilage, result-
ing in functional and aesthetic problems,
spreader grafts to widen the nasal valve
and to augment the lateral nasal wall are
indicated.

Fig. 1. Inspection of the
vestibulum and the nasal
valve area.

General introduction

The nasal valve is of utmost importance
in nasal breathing. It is the narrowest part
of the nasal airway and plays an active
regulating role in nasal airflow. The nasal
valve area is composed of different inter-
related structures, the pathology of one or
more of which can disturb normal nasal
breathing. The different structures com-
prise:
- upper lateral cartilage
- septum
- piriform aperture
- head of the inferior turbinate
- alar muscles

In the case of nasal airway obstruction,
internal inspection of the nose emphasiz-
ing the nasal valve area should be done
without a speculum, which could distort
the valve angle (normally 10–15° in a lep-
torrhine nose) and thereby prevent differ-
entiation between alar collapse and nasal
valve obstruction (Fig. 1).

A combination of pathology of the dif-
ferent structures of the nasal valve area
can exist. Most frequently, septal devia-
tions in the valve area and medial dis-



Modified Z-plasty to widen the nasal
valve angle

Introduction

The use of a medial-based skin-cartilage
flap from the cephalic part of the lateral
crus as a surgical treatment for nasal valve
obstruction was introduced by Walter. In
principle, this technique follows the def-
inition of a Z-plasty: two flaps which are
raised and interposed over each other such
that the tissue is borrowed from areas of
excess and interposed on areas of defi-
ciency.

Operative technique

After trimming the vibrissae and ap-
propriate local anesthesia has been ap-
plied, a transcartilaginous incision (No.
15 blade) is made, starting approximate-
ly 3–4 mm lateral of the midline (qua-
drangular cartilage) and then proceeding
laterally, separating a cephalic strip of
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Fig. 2a,b. Transcartilagi-
nous and intercartilagi-
nous incision (a. schema-
tically depicted, b. perop-
erative view).

Fig. 2c,d. Medial based
skin-cartilage flap from
the cephalic part of the
lateral crus (c. schemati-
cally depicted, d. perope-
rative view).

Fig. 3. Asymmetric Z-in-
cision (transcartilaginous
– intercartilaginous – 
transcartilaginous).
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cartilage 3–4 mm from the lower lateral
(gradually diminishing) over a length of
approximately 10–15 mm up to the
cephalic border of the lower lateral. At this
point, an intercartilaginous incision (cen-
tral limb of the asymmetric Z) is made
up to the nasal valve angle (Fig. 2a,b,c,d),
followed by a second transcartilaginous
incision along the quadrangular cartilage,
separating it from the upper lateral (Fig.
3).

After this asymmetric Z-incision, the
medial-based skin-cartilage flap after
being dissected free can be interposed

between the upper lateral and the quad-
rangular cartilage, with a guiding suture
through the nasal skin (Fig. 4a,b). The
upper lateral ‘flap’ is deplaced laterally
with another guiding suture and fixed with
5/0 coated Vicryl sutures to the (new)
cephalic border of the lateral crus (Fig.
5a,b). Suturing of the medial rotated flap
is difficult and not always necessary. Good
fixation can often be established with the
guiding suture fixed with tape on the nasal
skin for five days, combined with nasal
packing.
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Fig. 4a,b. Guiding sutures
through the lateral end of
the skin-cartilage flap and
the caudal rim of the
upper lateral (a. schema-
tically depicted, b. per-
operative view). 

Fig. 5a. Suturing of the
displaced caudal end of
the upper lateral to the
new cephalic border of
the lower lateral crus. b.
Suturing of the cranially-
rotated skin-cartilage flap
to the laterally displaced
and fixated upper lateral.
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9B: NASAL VALVE SURGERY
Spreader grafts
Lateral augmentation of the middle third of the nose with spreader grafts

T.D. Zijlker and H.D. Vuyk

the nose (Fig. 1). The angle between the
septum and the upper lateral cartilages
increases from caudal to cranial (Fig. 
2a-c).

Physiology 

The region between the caudal end of the
septum and the upper lateral cartilages
represents the narrowest part of the entire
airway and is called the nasal valve area.
Inward displacement towards the septum
of the caudal edge of the upper lateral
cartilages on inspiration and the reverse
action on expiration should be considered
a physiological phenomenon (Fig. 3a,b).
The capacity of the involved structures to
withstand inward sucking, preventing a
partial or total collapse of the nasal valve
region, is of utmost importance for normal
nasal breathing.

Aesthetics 

The middle nasal vault plays an impor-
tant role in the aesthetics of the external
nose. It should be a natural flowing, non-
distracting connecting area between the
cartilaginous lower third and the bony
upper third of the nose.

Pathology 

Functional and/or aesthetic pathology 
may be due to either congenital or iatro-
genic causes. The latter should be pre-
vented by all means. Profound knowledge
of the surgical anatomy and physiology
of the nose, delicate tissue handing, and

Fig. 1. Upper lateral car-
tilages fuse end to end
with the cartilaginous
septum and side to side
with the nasal bones.

Introduction 

Reconstruction of the middle third of the
nose may be necessary in certain func-
tional and/or aesthetic problems. This
hidden area is relatively unknown, prob-
ably because of its lack of surgical expo-
sure in the traditional closed endonasal ap-
proach in rhinoplasty. Overly aggressive
resection of cartilage and/or bone without
adequate reconstruction, may cause func-
tional and aesthetic sequelae. The open
approach enables the surgeon to analyze
the pathology and to restore shape and
function with the help of cartilage inlay
grafts in a more sophisticated, secure and
practical way.

Anatomy 

The middle nasal vault is composed of
the upper lateral cartilages, which are
firmly connected to the overlying bony
nasal bridge at the so-called ‘K-area’ and
in the midline they are fused with the
cartilaginous septum, thus forming a T-
shaped construction, which supports the
nasal dorsum and defines the contour of
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the use of non-aggressive techniques for
correction of the preoperatively well-
defined problems, are prerequisites in this
respect.

Which patients are prone to these un-
wanted sequelae, and how can we recog-
nize the potential danger at an early stage?
How can we prevent and treat them
adequately?

A patient with a high bony-cartilaginous
dorsum who seeks rhinoplasty may be a
complication-prone patient. The upper
lateral cartilages mostly add more to the
hump than the bony part of the nose.
Correction demands hump reduction with
special attention being paid to recon-
struction of the created open roof, not only
by using infraction of the nasal bones, but
also sometimes by using spreadergrafts.
Danger signs are short nasal bones, long
flaccid and weak upper lateral cartilages,
sometimes even with an almost parallel
plane to the septum, and a nasal valve
angle of less than the normal range of
10°–15°, and thin overlying skin. In the
classic ‘tension nose’, one or more of
these features can be seen. Functional
problems may also arise because of the
qualitative aspects of the tissue, such as

relative weakening of the tissues as seen
in aging noses.

The result of not appreciating these
potential problems may produce a nose
with a collapsed middle third with an
unnatural, operated-on appearance, and
nasal obstruction due to nasal valve
collapse.

Treatment 

Surgical treatment of the insufficient nasal
valve by means of lateral augmentation is
a relatively unknown but simple concept.
Lateral augmentation means uni- or bi-
lateral insertion of autogenous single (or
double) cartilaginous grafts paramedially
to the septum (Fig. 4).

These grafts spread the upper lateral
cartilages away from the septum. This
increases the diameter of the nasal valve
and decreases its tendency to collapse.
Moreover, from an aesthetic point of view
spreader grafts restore the width of the
nose by its mass.

As already discussed in this chapter,
nasal physiology depends strongly on 
the condition of the nasal valve area.
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Fig. 2a-c. Schematical-
ly drawn cross-sections
through the nose. The
angle between the septum
and the upper lateral
cartilages increases from
caudal to cranial.

Fig. 3a. Nasal valve area
during inspiration. b. Na-
sal valve area during ex-
piration.a b

a b c



Grafting means repositioning, widening
and strengthening of the various struc-
tures. Concurrent problems, such as caudal
septal deviation, scar tissue formation, or
anterior turbinate pathology, should not
be overlooked and corrected in one stage.

Early publications on the use of spread-
er grafts in the reconstruction of the mid-
dle nasal vault advocate the closed en-
donasal technique for insertion. However,
precise placement and fixation are almost
impossible.

The open approach has greatly facili-
tated the placement of grafts. The use of
grafts made of autogenous cartilage, de-
rived from the nasal septum, tip, ear or
costal, has proved to be versatile.

Technique 

Harvesting

In the preoperative planning, grafting must
be considered. Cartilage is preferably ta-
ken from the nasal septum (Fig. 5). Auri-
cular cartilage is second choice, because
of the relative weakness and curvature. If
requested, resected cartilaginous hump
remnants, cephalic portions of the lower
lateral cartilages or costal cartilage may
serve as donor material. Thus, large ex-
posure of the surgical field, including the
ear(s) or chest, may be required. If no

septal pathology exists, the cartilage is
harvested separately by a posterior ‘Kil-
lian’ incision. If the remaining cartilage
strut is at least 10–15 mm in width in the
caudal and dorsal region, no unwanted late
effects, such as loss of tip projection or
saddle nose deformity, need be expected.

Manufacturing

A stick-shaped graft is carved with a No.
11 blade, of an average size of 15 × 1 ×
3 mm (Fig. 6). Some cases may require
longer or broader grafts. Single or double
grafts can be used if there is enough ma-
terial available. It is easier to fix the
various parts together in advance. Ab-
sorbable suture material or tissue glue can
be used. The use of Histoacryl glue in ex-
perienced hands may be useful and time
saving, but this is not entirely without dis-
pute because of the potential histotoxicity
and damage in well-vascularized tissues. 

Surgical exposure

The open or external approach is used.
Bilateral marginal incisions are connected
with a notched V-shaped midcolumellar
skin incision, after which the columellar
flap is developed and the overlying skin
elevated in the epiperichondrial, avascular
plane, as extended as necessary (Figs. 7–
10).

After exposure of the caudal end of the
cartilaginous septum, the superior submu-
coperichondrial tunnels are developed on
both sides, with an extension underneath
the upper lateral cartilages, taking care
not to tear the flaps. The caudal ends of
the upper lateral cartilage are identified
and saved (Fig. 11a,b).

With Converse scissors, the upper la-
teral cartilages are sharply dissected from
the dorsal edge of the septum (Fig. 12).
The length of the grafts is measured and
the adapted graft will be placed on one

81

Fig. 4. Lateral augmenta-
tion with spreader grafts.



side, between the dorsal edge of the sep-
tum and the medial border of the upper
lateral cartilages (Figs. 13 and 14). A 5/0
Vicryl suture is used to fixate these three
layers together in the desired position,
parallel to the septum, with a mattress
suture technique (Fig. 15a,b). The same
procedure is followed for the contralateral
side.

The final dorsal refinement may take
place at the end of the operation. All other
rhinoplastic maneuvers can be carried out
before insertion of these particular grafts.

The septum is closed with a running
hemostatic suture, mattress suture or

splints. The supratip dead space is closed
with 4/0 catgut on a straight needle, to
prevent a soft tissue polly-beak’ formation
(Fig. 16). The skin is redraped and meti-
culously closed in one layer with 6/0 ny-
lon sutures (Fig. 17a,b). The marginal
incisions are closed with 5/0 fast absorb-
ing Vicryl sutures. After compression of
the nasal dorsum and the tip, to diminish
the chance of hematoma, a double layer
of papertape is administered to the nose
followed by the application of a cast.
Perioperative antibiotic prophylaxis is
given, as well as an antibiotic containing
nasal ointment. No further packing is used.

Fig. 5. Harvested carti-
lage. 

Fig. 6. Different types of
grafts used in open rhino-
plasty: from left to right;
columellar strut, bilateral
spreader grafts, tip graft.

Fig. 7. Notched trans-
columellar incision at the
level of the midportion of
the medial crura.

Fig. 8. Dissection of the
flap from the medial cru-
ra. After exposure, the
columellar artery is cau-
terized.
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Fig. 9. The lower lateral
cartilages in their mutual
relationship. Note the
asymmetry at the level of
the domal region.

Fig. 10. The interdomal
ligament is divided. An
avascular plane is found
and blunt and sharp dis-
section is used to expose
the nasal dorsum.

Fig. 11. The cartilaginous
vault. a. Dissection of the
perichondrial sheet cover-
ing the upper lateral car-
tilage. b. Elevation of bi-
lateral mucoperichondrial
septal flaps.
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Fig. 12. Converse scissors
are used to separate the
upper lateral cartilage
from the cartilaginous
septum.

Fig. 13. Spreader graft
inserted on the left side.

Fig. 14. A slight curvature
to the left of the graft
after cross hatching the
graft. The medial border
of the upper lateral carti-
lage is pushed in a lateral
direction.

Fig. 15a,b. The graft is
sutured in place, using
mattress suture technique.
A final dorsal refinement
remains possible.

Fig. 16. The supra tip
dead space is closed with
an interdomal apposition
mattress suture.

84

a b



Fig. 17a,b. The midcolu-
mellar incision is closed. 
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10: BASIC APPROACHES AND TECHNIQUES
IN NASAL TIP SURGERY

G.J. Nolst Trenité

Surgical Procedures 

The non-delivery approach is very appro-
priate for:
– small volume reduction of the lateral

crus 
– slight cephalic rotation of the tip

Volume reduction can easily be done
using a transcartilaginous incision, in
which only slight surgical trauma occurs.

The operative procedure for the carti-
lage splitting non-delivery approach is as
follows: after drawing the skeletal land-
marks and boundaries on the skin of the
nose, the most cephalic part of the later-
al crus to be resected is outlined with a
marking pen on the external skin (Fig. 1).
It is helpful to indicate on the vestibular
skin where the transcartilaginous incision
should be made. This can be done either
by a through-and-through needle from the
outside or, more elegantly, by using the
inprint of a surgical instrument on the
vestibular skin (Fig. 2a,b).

Care should be taken to preserve at least
5 mm of uninterrupted cartilage (in a ver-
tical dimension) of the lateral crus.
Although many surgeons make their inci-
sions through the vestibular skin and car-
tilage at once, it facilitates the dissection
of the vestibular skin to do this in two
stages. A vestibular skin incision with a

Fig. 1. Drawing of the
skeletal landmarks and
the planned resection on
the skin.

Fig. 2a. Inprint of the
vestibular skin with a
suction tube to mark the
planned site of the trans-
cartilaginous incision.

Introduction 

The variety of procedures for nasal tip
surgery and the individual differences in
tip anatomy are complicated by the con-
fusing terminology in the international lit-
erature. It was Tardy who advocated a
systematic rational approach to the nasal
tip. With this framework in mind, the inex-
perienced nasal surgeon can use the appro-
priate incisions, approaches and tech-
niques more easily. The basic philosophy
is to operate as atraumatically as possible
and to preserve tip support, which is very
important in getting good long-term post-
operative results. There are three basic sur-
gical approaches to the tip of the nose:

1. the non-delivery approach
– cartilage-splitting
– retrograde eversion

2. the delivery approach
3. the external approach

Indications for each of these approach-
es depend on the specific anatomy of the
nose and the proposed changes:
– volume reduction
– reconstruction
– rotation
– change of projection
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No. 15 blade (Fig. 3) is followed by dis-
secting the vestibular skin free from the
proposed resection of the cephalic part of
the lower lateral cartilage with a pair of
sharp pointed curved scissors (Fig. 4a,b).
After splitting the cartilage (No. 15 
blade), the non-vestibular side of the
cephalic part to be resected is dissected
free from the overlying soft tissue and
removed (Fig. 5a,b,c,d). Pressure of the
middle finger of the operator’s hand 
(holding the double-hooked ala retrac-
tor) on the lateral crus will give excellent

exposure and control during surgery. 
After sufficient and symmetric volume
reduction, the vestibular skin should be
sutured carefully with 5/0 atraumatic
absorbable suture material. This simple
tip refinement procedure gives minimal
surgical trauma, leaving the integrity of
the lower lateral intact ensuring the best
chances for uncomplicated healing pro-
cess. 

Nowadays, the retrogade-eversion ap-
praoch is performed less often. Instead 
of a transcartilaginous incision, an inter-
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Fig. 2b. Suction tube
inprint of the vestibular
skin.

Fig. 3. Vestibular skin
incision.

Fig. 4a,b. The vestibular
skin is dissected free from
the cephalic part of the
lateral crus to be resected.

Fig. 5a,b. Dissection at
the nonvestibular site
after splitting the car-
tilage.

b

a

a

b

b



cartilaginous incision is made followed by
retrograde dissection over the lateral crus
at the non-vestibular side, eversion of the
lateral crus and resection of the planned
cephalic portion of the cartilage.

The delivery approach, although more
traumatic, is indicated when the planned
changes to the nasal tip are more than just
a small volume reduction. The indications
for this approach are:
– asymmetry
– bifidity
– extra cephalic tip rotation
– diminishing of the tip projection

With this approach, it is possible to
modify the alar cartilages under direct
vision up to the dome and interdomal area.
Different operative techniques can be
applied:
– precise excision of cartilage to achieve

good symmetry
– remodelling the alar cartilages by scor-

ing and morselization
– interdomal suturing to correct bifidity
– interruption of the continuity of the alar

cartilage to reduce an extremely over-
projected tip (‘pinocchio’ nose) or to
enhance cephalic tip rotation.
The surgical procedure to deliver the

alar cartilages starts with an intercarti-
laginous incision with a No. 15 blade. It
is important to make this incision cau-
dally to the valve area to prevent unnec-
essary scarring in the valve area. This
intercartilaginous incision should be car-
ried well around the anterior septal angle
(Fig. 6). If not, delivery could be stag-
nated. 

The next step is to make a marginal
incision (No. 15 blade), hugging the cau-
dal edge of the lower lateral to prevent
surgical damage to ‘the soft triangle’. The
incision starts at the upper part of the cau-
dal edge of the medial crus, then goes
around the dome and follows the caudal
edge of the lateral crus as far as neces-
sary (Fig. 7). After these two incisions,
the non-vestibular side of the lateral crus
is freed from the soft tissue by dissec-
tion with a pair of sharp pointed curved
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Fig. 5c,d. Resection of
the cephalic parts of the
lateral crura.

Fig. 6. Intercartilaginous
incision caudal to the
valve area and around the
anterior septal angle.

Fig. 7. Marginal incision.
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scissors. To deliver the bipedicle chondro-
cutaneous flaps, small hemostats are very
handy. Precise excision of cartilage is 
now possible under direct vision (Fig.
8a,b). In the case of bulging of the later-
al crus, the weakening procedure (scoring
or morselization) is performed, if indi-

cated in combination with resection of a
cephalic portion of the lateral crus (Fig.
9a,b).

The delivery approach is also appro-
priate in the case of bifidity of the nasal
tip, in which the horizontal mattress
suture technique can be performed to

Fig. 8a,b. Precise dis-
section and excision of a
cephalic portion of the
lateral crus.

Fig. 9. Weakening pro-
cedure of the lateral crus:
a. scoring, b. morseliza-
tion. 

Fig. 10a,b. Horizontal
mattress suture technique
to correct bifidity of the
tip.
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Fig. 10c,d. Mattress su-
ture with 6/0 Goretex of
left lower lateral followed
by transportation of the
needle with a mosquito
clamp to the right side for
the same procedure.

Fig. 10e. Direct post-
operative result after ad-
vancing the domes with
horizontal mattress suture
technique.

Fig. 11a. Dome amputa-
tion. 

Fig. 11b. Sutured lower
laterals with an onlay tip
graft to hide possible
postoperative irregulari-
ties.
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cated in correcting a tension nose, the con-
tinuity of the alar cartilage is interrupted
by transection of the lateral crus at the
junction of its middle and lateral third, fol-
lowed by resection of the cartilage seg-
ment of the lateral third and cephalic part
(Fig. 12a,b). A supplementary procedure
to enhance tip rotation is resection of a
caudal strip of cartilage in the septum. The
surgeon should be aware that the healing
process is less predictable, with more
chance of postoperative asymmetries, with
the delivery approach than with the non-
delivery approach.

The external approach, although even
more traumatic and time consuming, gives
the best exposure of the three approach-
es. This approach enables the surgeon to
perform bimanual surgery, and it makes
judgment of the specific deformities much
easier. Therefore, it is especially indicat-
ed in the case of:
– congenital deformities such as the cleft-

lip nose

e

advance the domes with a non-absorbable
(goretex) or a slow absorbable (PDS)
atraumatic suture (Fig. 10a,b,c,d,e).

Interrupting the continuity of the alar
cartilage can give some unpredictable
scarring, especially visible in thin-skinned
noses. In the case of dome amputation to
reduce a ‘pinocchio’ nose, an onlay tip
graft will hide possible irregularities in the
healing process (Fig. 11a,b).

To reduce tip projection and to obtain
sufficient cephalic tip rotation, as is indi-

a b



will be described in a step-by-step fash-
ion in Chapter 12.

In Figures 15-18 clinical cases of a non-
delivery, a delivery and an external ap-
proach are shown.

Fig. 12a,b. Interrupted
strip technique to obtain
adequate cephalic tip ro-
tation in case of a tension
nose.

Fig. 13a,b. External ap-
proach after careful pre-
paration of the columella
skin flap avoiding injury
to the underlying cartilage
of the medial crura.

Fig. 14. Meticulous sutur-
ing of the midcolumellar
incision with 6/0 nylon.
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– extensive revision surgery
– severe nasal trauma
– elaborate reduction and augmentation

procedures
Nevertheless, there is a tendency to use

the external approach routinely, especial-
ly by less experienced nasal surgeons. This
is justified as long as the surgeon weighs
the surgical trauma of the chosen approach
against the possibilities of a satisfying
postoperative result in each individual
case.

Careful preparation of the columella
skin flap (Fig. 13a,b), without disturbing
the underlying cartilage of the medial cru-
ra, and meticulous suturing of the mid-
columellar skin incision (Fig. 14), to pre-
vent skin necrosis and visible scarring,
are prerequisites. The operative technique



Fig. 15a-f. Pre- and post-
operative views of a pa-
tient who underwent a
rhinoplasty by the non-
delivery approach. First 
a septoplasty was per-
formed to correct a cau-
dal septal deviation to the
left followed by a cep-
halic resection of the
lower laterals. Further-
more, a cartilaginous bo-
ny hump was removed
followed by medial obli-
que, lateral micro-osteo-
tomies and infraction of
the nasal bones.
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Fig. 16a-f. Pre- and post-
operative views of a rhi-
noplasty by the delivery
approach, to narrow the
broad trapezoid tip with
transdomal and interdo-
mal suturing followed by
a bilateral cephalic resec-
tion of the lower laterals
and a small resection of
the cartilaginous dorsum.
The assymetry of the nos-
trils due to a caudal septal
deviation to the left was
corrected by a septoplasty
through a hemitransfixion
incision.
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Fig. 17a-f. Pre- and post-
operative views of a pa-
tient with a congenital
deformity of the nose
with agenesis of the nasal
bones, overdevelopment
of the cartilaginous vault
and an extreme trapezoid
deformity of the nasal tip.
Narrowing of the tip with
inter- and transdomal su-
turing and adequate ce-
phalic tip rotation was
performed with an in-
terrupted strip technique
through an external ap-
proach. Finally alar base
wedge resections were
performed to correct alar
flaring.
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Fig. 18a-f. Pre- and post-
operative views of a pa-
tient with a bulbous tip
with lack of projection.
An external rhinoplasty
was performed for more
tip projection and refine-
ment with the use of auto-
genous grafts (columella
strut and shield graft)
from septal cartilage.
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11: SURGERY OF THE 
OSSEOCARTILAGINOUS VAULT

G.J. Nolst Trenité

incision to obtain ample access to the
hump. It is important to dissect carefully
between the upper and lower lateral car-
tilage in order to prevent postoperative
irregularities of the lateral nasal wall. The
intercartilaginous incision from lateral to
medial, just caudal of the nasal valve,
must be carried around the anterior sep-
tal angle. The two intercartilaginous inci-
sions will then be connected by a partial
transfixion incision, unless there is a spe-
cific indication for a complete transfixion
incision. With a complete transfixion inci-
sion an important support of the tip in its
connection between the medial crura and
the anterior edge of the nasal septum will
be disturbed (Fig. 1a,b). The next step is
to free the cartilaginous part of the hump
from the overlying soft tissues. With care-
ful and sharp dissection (No. 15 blade) in
the supraperichondrial surgical plane,
damage to the musculus transversus nasi,
together with unnecessary scarring and
bleeding, will be prevented (Fig. 2).

After freeing the cartilaginous vault
from the overlying soft tissues, the perios-
teum is incised at the caudal end of the
nasal bone and elevated with a Joseph ele-
vator (Fig. 3a,b). There is no need to ele-
vate the periosteum very far laterally. The
procedure should be limited to the area of

Fig. 1a. partial transfix-
ion incision. b. complete
transfixion incision.

Introduction 

Looking at the sequence of operative
steps, most rhinoplastic surgeons prefer
to perform surgery of the osseocartilagi-
nous vault after tip surgery. One of the
main reasons for this is that, by applying
an external nasal dressing immediately
after osteotomy, edema and ecchymosis
can be prevented or at least diminished.
Another reason is that, in order to obtain
an aesthetic balance, in certain cases it is
easier to adapt the form of the osseocar-
tilaginous vault to the form of the tip,
rather than vice versa. In this chapter,
surgery of the osseocartilaginous vault is
divided into five sections:
– hump resection
– osteotomies
– management of special bony pyramid

problems
– radix nasi surgery
– cartilaginous vault surgery

Hump resection 

The nasal hump consists of a cartilagi-
nous and a bony part. In most cases, the
bony part of the hump is much smaller
than the cartilaginous part. With the
endonasal approach, intercartilaginous
incisions are connected by a transfixion

a b
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Fig. 2. Sharp dissection in
the surgical plane (close
to the perichondrium) to
free the cartilaginous dor-
sum from the overlying
soft tissue.

Fig. 3a,b. Elevation of the
periosteum of the nasal
bone (only of the hump
area) with a Joseph ele-
vator. 

Fig. 3b.

Fig. 4. Dissection of the
periosteum attached to the
sutura intranasalis.

Fig. 5. Incising the carti-
laginous vault under di-
rect vision at the ‘plan-
ned’ resection line.

Fig. 6a,b,c. Resection of
the osseocartilaginous
hump with a 14 mm
hump osteotome. 

Fig. 6b,c.
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the hump to be resected. Periosteum
attached to the sutura intranasalis can sim-
ply be cut from the bony vault with a pair
of long scissors (Fig. 4). With an ‘Auf-
richt’ retractor in place, the cartilaginous
vault can now be incised by a through-
and-through incision (No. 15 blade) from
cephalic to caudal at the ‘planned’ resec-
tion line (Fig. 5).

Using this cartilaginous cutting face as
a guideline, the hump osteotome is intro-
duced to loosen the bony part at the hump,
followed by the removal of the osseocar-
tilaginous hump ‘en bloc’ (Fig. 6a,b,c). A
(medium-fine) tungsten-carbide or dia-
mond rasp is now used to smoothen the
bony surface (Fig. 7) and, if necessary,
some extra shaving of the cartilaginous
dorsum is carried out to obtain the desired
supratip-tip relation. In case of a small
hump, it is easier to start shaving off small
pieces of the cartilaginous hump to the
desired level and then to use a down-cut-
ting rasp to lower the bony dorsum.

When a small bony hump is removed
with a rasp, it is certainly less important
to elevate the periosteum, the more so as
this kind of bony hump resection guaran-
tees a smooth contour of the bony pyra-
mid. When removing the cartilaginous part
of a very large hump, stripping off the
mucoperichondrium at first on the poste-
rior side of the cartilaginous vault (extra-
mucosal technique), will prevent post-

operative irregularities of the dorsum due
to damage to the mucoperichondrium (Fig.
8).

There are various additional important
points to consider in hump resection:
– Pay attention to the difference in

thickness of the overlying soft tissue,
which is at its thinnest at the rhinion
(the caudal point of the ossa nasalia)
(Fig. 9).

– Check whether the nose dorsum shows
any small irregularities after hump
resection, which should be meticulously
smoothed over.

– Check whether enough cartilage has
been resected from the anterior edge of
the upper lateral.

– Remove all loose bone particles,
especially after rasping.

– Correct over-resection by replacing the
excised hump after trimming to the
appropriate size (Skoog’s method), or
use an autogenous septal cartilage graft.
A frequently occurring postoperative

complication is the ‘polly beak’, which
can be divided into:
– The soft-tissue ‘polly beak’ (Fig. 10a).

This arises when dissection in the
surgical plane is not made carefully
enough, resulting in scarring of the
overlying soft tissues.

– The cartilaginous ‘polly beak’ (Fig.
10b). This is caused by too little resec-
tion of the cartilaginous part, or by a
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Fig. 7. Smoothening of the
bony surface after hump
resection with a medium-
fine (tungsten-carbide)
rasp. 

Fig. 8. Stripping of the
mucoperichondrium at
first on the posterior side
of the cartilaginous vault
in case of a large hump.



relatively excessive resection of the
bony part of the hump.

– The relative ‘polly beak’. This is the
result of the tip drooping, due to tip
surgery in which the tip support was insuf-
ficiently guaranteed (Fig. 10c).

Osteotomies

Osteotomies are required to mobilize the
bony pyramid for in-fracture, out-fracture
or realignment. With traditional techniques
and instruments, mobilization of the bony
pyramids results in serious edema and
ecchymosis.

The technical refinements of the last

Fig. 9. Illustration of the
difference in thickness of
the soft tissue lying over
the osseocartilaginous
vault. 

Fig. 10. a. Soft tissue
‘polly beak’. b. Cartila-
ginous ‘polly beak’.

100

a b



decade have produced a considerable
reduction in ecchymosis and edema,
resulting in quicker and better healing. The
most important factors are:
– precise placement of the local vaso-

constrictive and anesthetic solution

– the use of micro-osteotomes
– preservation of periosteal attachment
– medial-oblique osteotomy to eliminate

transverse osteotomy

Well-placed local anesthesia (see Chapter

Fig. 10c. Relative ‘polly
beak’.

Fig. 11a. Sharpening of
the micro-osteotome ‘du-
rante operationem’.

Fig. 11b,c. b. Medial-
oblique osteotomy. c.
Low lateral osteotomy.

Fig. 11d,e. d. Dorsum of
the nose after hump resec-
tion and micro-osteot-
omies. e. Readjusted bony
vault after infracture of
the nasal bones.
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4) at least 15 minutes prior to the surgi-
cal procedure (on the bony pyramid) is
very helpful in reducing bleeding.

With the micro-osteotome if necessary
sharpened during surgery (Fig. 11a), it is
not necessary to elevate the periosteum.
This gives less surgical trauma and leaves
the periosteum intact to a large extent in
which way it can act as an internal splint.
When a medial-oblique osteotomy is com-
bined with a slightly curved lateral osteo-
tomy, there is no need for the traditional
transverse osteotomy (Fig. 11b). The
crossover point of both osteotomies should
not be (and aesthetically there is no need)
more cephalic than the intercanthal line,
thereby avoiding the thick bone of the
radix nasi (Fig. 12a). It is important to
leave the (external) periosteal and (inter-
nal) mucoperiosteal lining intact as far as
possible. Lateral osteotomies can be per-
formed percutaneously as well as intra-
nasally.

The micro-osteotome will be inserted
through the soft tissue of the lateral wall
of the piriform aperture, starting at the
ascending process of the maxilla at the
superior margin of the inferior turbinate.
For a low lateral osteotomy, it should then

proceed laterally, preserving a bony ridge
at the base of the lateral wall of the pir-
iform aperture (Figs. 11c,d,e, and 12b).
In this way, any possible narrowing of the
airway by in-fracture of the os nasale can
be prevented (Fig. 11e). It should then pro-
ceed, slowly bending from lateral to medi-
al, as far as the intercanthal line where
the medial-oblique osteotomy is carried
out. Readjustment of the osteotome after
sliding off the bone, prevents unnecessary
lesions of the periosteum. A 2-mm osteo-
tome is often sufficient. When the bone
is thicker than normal, a 3-mm osteotome
is indicated.

In percutaneous lateral osteotomy, a
skin incision of 23 mm is made halfway
along the planned osteotomy line, after
which small point-osteotomies are made
cephalically and caudally along the
osteotomy line (Fig. 13a,b). Although the
percutaneous technique is rather more
traumatic than the intranasal one, it gives
excellent control. In order to prevent a
hematoma, it is wise to put pressure
paranasally on both sides at the level of
the skin incision after this procedure (three
to five minutes).

Additional intermediate osteotomies are

Fig. 12a,b. a. Osteotomy
pathway (dotted line) of
medial-oblique and lateral
osteotomies. b. Bony ridge
at the base of the lateral
wall of the piriform aper-
ture (dotted area) to be
preserved in performing a
low lateral osteotome
followed by infracture of
the nasal bone.
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indicated in an asymmetric bony pyramid.
If the traditional transverse osteotomy is
indicated, this can either be done percu-
taneously via a small incision at the lev-
el of nasion or an incision in the eyebrow
with a micro-osteotome, or intranasally via
the lateral osteotomy line, with a special
transversely curved osteotome.

Complications which can occur in

osteotomies of the bony pyramid are the
following: 
– An osteotomy carried out insufficiently,

after which the bony part springs back
into its original position.

– ‘Rocker phenomenon’ which can occur
in osteotomies carried out too far cepha-
lically. When the concave bony part,
now curved medially, is repositioned

Fig. 13a. Percutaneous lat-
eral osteotomy making
small point osteotomies
along the planned osteo-
tomy line.

Fig. 13b. Percutaneous lat-
eral osteotomy through a
skin incision halfway
along the planned osteoto-
my line.

Fig. 14. Rocker phenome-
non due to too far cephali-
cally performed osteoto-
mies (red dotted lines).
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on the caudal or cephalic side, the other
part will project (Fig. 14).

– Lateral osteotomies carried out too far
medially, in which a staircase pheno-
menon arises (Fig. 15a,b).

– Callosus (which often disappears spon-
taneously).

Management of special bony pyramid
problems 

An asymmetric bony pyramid due to lat-
eral deviation

In a strong deviation of the nose, there
may be a large difference between the size
of the left and right os nasale, in which
case exact repositioning in the midline
after standard osteotomies is not possible.
If these asymmetries are not too large, a

Fig. 15a,b. Staircase phe-
nomenon due to a too far
medially performed osteo-
tomy (red dotted line). 

Fig. 16a,b. More medially
placed lateral osteotomy
(green dotted line) to cor-
rect moderate asymmetry
of the bony pyramid.

104

a b

a b



lateral osteotomy, placed more medially
on the long side, is often sufficient (Fig.
16a,b). In a very seriously asymmetric
bony pyramid, a wedge resection is indi-
cated, whereby a bony wedge is removed
on the lateral side of the longest side wall
(Fig. 17). When removing a bony wedge,
the periosteum will have to be stripped
off both sides of the wedge in order to be
removed. To obtain adequate reposition-
ing, the septum will also have to be mobi-

Fig. 17a,b. Resection of a
bony wedge (green striped
area) in case of severe
asymmetry of the bony
pyramid. 

Fig. 18. Supplementary
intermediate osteotomies
(green dotted lines) to re-
model concave and con-
vex bony side walls.
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lized and corrected, otherwise the chance
of the deviation reappearing postopera-
tively is high.

Abnormally curved nasal bones

In case of a concavity or convexity of a
side wall, it is necessary to perform one
or more intermediate osteotomies to
remodel the bony pyramid (Fig. 18).

Broad trapezoid bony pyramid

With this type of bony pyramid, infrac-
ture is not possible by medial-oblique and
lateral osteotomies alone. Therefore, a
medial wedge resection is mandatory on
both medial parts of the nasal bones (Fig.
19).

Radix nasi surgery 

The role of the radix nasi is often under-
estimated in the aesthetic balance of the
facial complex. In frontal view, the width
of the radix nasi should be in good align-
ment with the natural curve from eyebrow
to lateral nasal bone.
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Too wide radix nasi is very uncommon
and can be corrected by in-fracture, after
osteotomies have been placed more
cephalically (above the intercanthal line)
(Fig. 20). In particular after rhinoplasty,
when osteotomies have been placed too
cephalically and after too much infracture
of the bony pyramid, the radix nasi often
becomes too narrow. This can be correct-
ed with out-fracture after re-osteotomies. 

In profile, the radix nasi also plays a
role in the aesthetic balance of the face,
and is characterized by the naso-frontal
and naso-facial angles.

A change in the horizontal or vertical
position of the deepest depression of the
root of the nose (nasion) has a direct effect
on the apparent projection and length of
the nose. A change in the position of the
radix nasi, which is a relatively small sur-
gical procedure, will have a great impact
on the appearance of the nose. A dorsal
onlay graft gives the nose a longer appear-
ance and the (unchanged) nasal tip a short-
er one (see Chapter 7, Fig. 4a,b). Deep-
ening of the naso-facial groove using a
chisel or glabella rasp has the opposite
effect.

Cartilaginous vault surgery 

Resection of the caudal border of the
upper laterals 

This is indicated as an additional proce-
dure after a considerable shortening of the
nose, due to which the caudal parts of the
upper laterals protrude into the vestibu-
lum. Care should be taken not to over-
shorten the upper lateral cartilages, as this
may lead to unnatural narrowing of the
middle third of the nose. Besides an unaes-
thetic appearance, over-resection of the
upper lateral cartilages may result in func-
tional problems, due to inspiratory col-
lapse of the weakened lateral nasal wall.
When shortening the nose, it is a good
rule not to resect more from the caudal
end of the upper lateral than from the sep-
tum (Fig. 21).

Other indications for caudal resection
of the upper laterals are internal valve
problems caused by pathological return-
ing of the caudal end of the upper later-
al, which interfere with normal internal
valve functioning.

Fig. 19. Resection of me-
dial wedges (green striped
areas) to correct a broad
trapezoid bony pyramid.

Fig. 20. Proposed correc-
tion (dotted lines) of too
wide a radix nasi.
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Narrowing the cartilaginous vault

In some cases, the cartilaginous vault is
trapezoid in shape, due to the flat anteri-
or part of the upper laterals. Resection of
a small paraseptal strip of cartilage on
both sides will narrow the cartilaginous

vault. The technique used for adequate
exposure of the cartilaginous dorsum in
combination with extramucosal dissection
is the same as the one used for resection
of a large hump.

Widening the cartilaginous vault

Spreader grafts to widen the cartilaginous
vault are indicated for aesthetic reasons
when there is a very narrow mid-nose or
because of functional problems caused by
too sharp an angle (smaller than 10
degrees) of the internal valve. Small strips
of autogenic septal cartilage are the first
choice as graft material. Using the intra-
nasal approach, they should be placed in
an extramucosal pocket between the sep-
tum and the lateral cartilages. However,
the external approach gives far better con-
trol. For technical details see Chapter 9.

In Figures 22-25, pre- and postopera-
tive views of patients are shown who
underwent osseocartilaginous vault sur-
gery.

Fig. 21. The resected car-
tilaginous part of caudal
border of the upper later-
als and caudal septum in
a nose shortening proce-
dure should be approxi-
mately of equal length.

Fig. 22a,b. A patient who
underwent a humpresec-
tion followed by medial
oblique, (endonasal) late-
ral micro-osteotomies and
infraction with moderate
edema and ecchymosis
two days postoperatively
(a); and already resolving
ecchymosis six days post-
operatively (b) just before
removal of the Denver
splint.
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Fig. 22c-m. Pre- (c,f,l) and short-term (d,g,i) (six days postoperatively after removal of the Denver splint) and long-
term (e,h,k,m) postoperative views of the same patient (a,b) who underwent a hump resection followed by predial-
oblique, (endonasal) lateral view-osteotomies and infraction of the nasal bones.
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Fig. 22l-m
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Fig. 23a-f. Pre- and post-
operative views of a pa-
tient who underwent a
revision rhinoplasty to
correct her cartilaginous
polly beak.
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Fig. 24a-f. Pre- and post-
operative views of a pa-
tient with a tension nose
due to overdevelopment
of the cartilaginous sep-
tum who underwent a rhi-
noplasty by the endonasal
approach to reduce the os-
seocartilaginous vault and
to correct a slight down-
ward rotation of the tip
with resection of a caudal
strip of septal cartilage.
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Fig. 24g-h

Fig. 25a-f. Pre- and post-
operative views of a 
ten-year-old girl who un-
derwent an endonasal
septorhinoplasty due to a
posttraumatic septal de-
viation with nasal airway
impairment and a grad-
ually increasing deviation
of the nasal dorsum. Re-
alignment of the dorsum
was performed with me-
dial oblique and (endo-
nasal) lateral osteotomies.
When performing rhino-
plasties in children, the
surgeon should be aware
that operating on a grow-
ing nose can interfere
with midfacial growth.
He has to weigh up the
possible advantages (psy-
chological and growth
directional) against possi-
ble disadvantages (growth
inhibition). From the ex-
perimental work of the
Verwoerd group, we
know that, in contrast to
surgery of the cartilagin-
ous vault, mobilization of
the nasal bones does not
lead to specific morpho-
logical anomalies in fur-
ther growth (see Chapter
20).
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12: OPEN-TIP RHINOPLASTY

H.D. Vuyk and T.D. Zijlker

Exposure

The operation may begin with a hemi-
transfixion incision. Thus, septoplasty and
harvesting of cartilage grafting material
can be performed before the rhinoplasty.
The hemitransfixion incision is made in
the membranous septum and is not con-
nected with incisions used in the open ap-
proach. Thereafter, the nasal skeleton is
exposed using a mid-columellar incision
(Fig. 1a). The ultimate scar in the middle
columellar region is supported by the
intact medial crurae, which diminishes
scar contraction. For the same purpose, the
incision (No. 11 blade) is not straight over
the columella, but broken using an invert-
ed V (Fig. 2). The mid-columellar incision
is extended with marginal incisions (No.
15 blade) (Figs. 1b and 3).

The columellar skin flap is elevated
superficially to the medial crura with blunt
and sharp scissor dissection, leaving as
much soft tissue as possible on the skin
flap (Figs. 4 and 5). This enhances the
viability of the columellar skin flap, while

Fig. 1a,b. Open rhino-

plasty incision schemati-

cally depicted, basal view.

Introduction

The open approach for rhinoplasty offers
excellent exposure of the various compo-
nents of the nose in situ, enabling the sur-
geon to operate with precision and confi-
dence. With careful attention to columellar
skin flap elevation and closure of the
incision, skin necrosis and visible scar
formation are very unlikely sequelae. The
extra time spent on the exposure is im-
portant for increased insight into nasal
deformities, leading to more detailed
reconstructions. 

Indications for the open approach de-
pends on the surgeon’s preference. The
open technique may be used in all rhino-
plasty cases, except in those where the sur-
geon is able to diagnose all nasal deformi-
ties preoperatively and can correct them
satisfactorily with the closed approach.

This chapter describes the technical as-
pects of the open approach in a step-by-
step fashion. Thereafter, a relatively new
grafting technique for nasal tip surgery is
introduced. 

a b



the supraperichondrial plane is relatively
bloodless. The upper lateral cartilages,
lower lateral cartilages and nasal dorsum
up to the nasal frontal angle, can be
exposed in their undisturbed positions
(Fig. 6).

Division of the medial inter-crural liga-

ments offers extensive exposure down to
the premaxillary spine. However, it is
preferable to keep the inter-crural liga-
ments intact and to use the hemitransfix-
ion for work on the septum and nasal
spine. After separating the ULC from the
septum, the whole septum, including the

Fig. 3. A No. 15 blade in-
cising the vestibular skin.
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Fig. 2. Mid-columellar
broken incision with a
No. 11 blade.



nasal valve, can be viewed from below
(comparable to hemitransfixion exposure)
and also from above. This may be ad-
vantageous in case of dorsal septal
deflection, nasal valve problems or septal
perforation.

After having achieved wide exposure

with the open approach, all rhinoplasty
maneuvers deemed necessary can be
performed under direct vision with the use
of both hands. However, thorough under-
standing and skill are necessary to achieve
good results. The various chapters in this
book deal with the technical details of
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Fig. 4. Elevation of colu-
mellar flap with converse
scissors.

Fig. 5. Skin hook and
scissors used to perform
marginal incisions and
elevate the skin flap
under direct vision.



rhinoplasty. All these can be applied using
the open approach. The closure of open
rhinoplasty incisions will be described in
detail here. Thereafter, a new trend in
nasal tip surgery which has become po-
pular in combination with the open
approach will be described in the second
part of this chapter.

Closure

Before closure, the skin at the angle of
the lateral marginal incision and horizontal
incision is undermined to prevent trapdoor
deformities (Fig. 7). Simple 5–0 nylon is
used to close the columellar incision pre-
cisely (Fig. 8). No subcutaneous sutures
are necessary. Meticulous care should be
taken in closing wound edges when they
are of unequal thickness. 

Eversion of skin edges is strived for.
Marginal incisions are closed with 5–0
absorbable suture material, as in the rou-
tine closed approach. The columellar
sutures are removed on day 4, the sutures

at the junction of the horizontal columellar
and vertical marginal incision on day 7.
If significant increase of nasal tip pro-
jection occurs, it is advisable to prevent
too much tension on the closure line by
creating an advancement flap of the in-
ferior columella before closure by ex-
tending the vertical marginal incision 
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Fig. 6. Undistorted view
of lower lateral cartilages,
upper lateral cartilages
and nasal dorsum.

Fig. 7. Undermining of
lower columellar wound
edge.



(Fig. 9). If significant tip deprojection
occurs, there may be a tendency for the
redundant columellar skin to form a
hanging columella. This 1 or 2 mm of
excess skin can be excised before closure
(Fig. 10).

Cartilage tip grafts

Rhinoplasty has evolved from a predomi-
nantly reduction procedure to surgery of
a more precise and conservative nature.
Emphasis now lies on conservation, recon-
struction and even augmentation, and less
on reduction. The major unpredictable fac-
tor in reduction rhinoplasty is the limited

Fig. 8. Closure of open
rhinoplasty skin incisions.

Fig. 9. Advancement flap
of columellar base which
developed after extending
the vertical aspect of the
marginal incisions.

Fig. 10. Shortening of co-
lumellar flap.
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contractibility and pliability of the skin
and soft tissues over the nose, especially
in patients with thick skin. This uncertain
factor can be controlled by creating a
stronger projecting underlying nasal skele-
ton to which the skin and soft tissues can
adapt themselves. Moreover, a stronger
profile conforms with modern aesthetics.
The key to a modern high dorsal profile
is adequate and balanced nasal tip pro-
jection. Cartilage grafting of the nasal tip
and columella may give control over nasal
tip projection which is otherwise hard to
obtain. Shape and rotation may also be
improved with grafting techniques. The
open approach has greatly facilitated and
improved cartilage tip grafting techniques.
As cartilage tip grafting complies with
modern rhinoplasty principles, the tech-
nique will be described in detail.

Graft harvesting

Autogenous cartilage grafting material has
distinct advantages over other grafting
material for nasal reconstruction, because
of its superior long-term survival rates,
easy availability and low risk of infection.
Septal cartilage is ideal for tip grafting due
to its proper flat shape and stiffness. It
can be harvested through a Killian incision
leaving the attachment of the medial crura



to the septum intact, or via a hemitrans-
fixion incision when the caudal septum
needs modification. The graft is best taken
from the thick areas of the septum lying
at the junction of the perpendicular plate
and the vomer (Fig. 11). Other parts of
the septum, leaving a dorsal and caudal
strut of at least 1 cm, can be used as a
columellar strut. If insufficient septal
cartilage is available, cartilage may be
obtained from the concha of the ear. For
technical details see Chapter 7.

Tip grafts are preferably taken from the
area adjacent to the ear canal, including
the thickened part of the cavum conchae
in the graft. This part shows a helpful
curvature which, when judiciously used,
can mimic the double break of the nasal
tip. However, septal cartilage is preferred
to ear cartilage, as the latter is more plia-
ble and generally more strongly curved.

Sculpturing

The shape and size of the graft should be
individually adapted, varying with each
nose. A flat rectangular piece of cartilage
is carved so that one end is notched in
the center, leaving the blunted corners
approximately 6–8 mm apart to form two
tip-defining points (Fig. 12). The graft
narrows away from the tip so that the
width of the base is 3–4 mm. The length
of the graft varies, but is usually about
10–12 mm. In some cases, the graft may
extend along the entire length of the
columella to increase support and/or aug-
ment a retracted columella. The thickness
of the graft may vary from 1–3 mm. The
most inferior portion of the graft is thinned
and the edges are bevelled to blend the
tip graft into the underlying structures. A
double tip graft may be used to increase
dorsal length and to add strength to weak
grafts, such as those from the ear. Final
precise sculpturing can be performed in
situ after fixation of the graft to the alar
cartilages.

Fig. 11. Cartilage harvest-
ing from the septum.

Fig. 12. The three-dimen-
sional sculptured tip graft.
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Grafting

A stable basis is a prerequisite for tip
grafting. A columella strut is used in all
cases, lending strength to the medial crura
and increasing its potential support. The
graft extends from 1–2 mm above the
nasal spine to the level of the angle, just
below the domes of the alar cartilages
(Fig. 13). This sandwich construction is
fixed to the septum with an absorbable
mattress-type suture.

To create a symmetrical bed for the
graft, and especially if there is a hanging
columella, the caudal margins of the
medial crura may be trimmed. Sculpturing
of the lateral crura can be performed,
taking care to leave a strip of cartilage of
at least 8 mm in width to prevent
weakening of the graft base. The tip graft
is secured by from four to six prolene
sutures (Ethicon 8697) to the underlying
domal and crural cartilage (Fig. 14). The
exact position depends on the specific
indications defined preoperatively. The
graft can be sculptured in situ. In thin-
skinned patients, in particular, the graft
should blend imperceptively into the sur-
rounding structures to prevent unnatural
points and ridges.

Indications

Cartilaginous grafting of the nasal tip may
be indicated in cases which require addi-
tional support, projection, contouring or
camouflaging. In general, lack of adequate
tip projection is the main indication. With
tip grafting, the nasal dorsum can be
maintained at a higher level, leading to a
stronger, more natural appearing project-
ing structure. Provided the graft is well-
shaped and positioned, a defined shape
for the domal region of the tip may be
produced. Using the tip graft’s interdomal
width, the degree of tip definition and in-
fratip lobular shape can be controlled. In
patients with thick skin and weak lower
lateral cartilages, tip grafting is the only
precise method to add definition to the
domal area.

Asymmetries or irregularities can be
camouflaged, making the graft especially
suitable for cleft-lip surgery. After transec-
tion of the domes of the alar cartilages,
tip grafts may be used for camouflaging
the sharp edges of the divided alar carti-
lages. The dorsal length may be increased
by 2–3 mm by using a very thick or some-
times double-layered tip graft.

Fig. 13. The columellar
strut.

Fig. 14. Sculptured tip
graft sutured to the under-
lying alar cartilages.
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This small increase in dorsal length or
counter rotation of the nasal tip can
significantly improve the overall appear-
ance of a short or over-rotated nose.

Conclusions

The open approach offers excellent
exposure in rhinoplasty. This advantage
more than outweighs the (avoidable) risks

Fig. 15a-f. Pre- and post-
operative views of a male
patient. Round tip restruc-
tured after deprojection
with an overlap of medial
crura, cephalic trim and
reprojection with colum-
ellar strut and tip graft.
Additionally an infracture
was performed on the left
side and the whole nasal
norsum was augmented
with an autogenous con-
chal cartilage graft.
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of columellar skin flap necrosis and an
ugly scar. Cartilaginous tip grafting, using
the open approach, may become an impor-
tant part of the surgeon’s armentarium.
The potential for increased control over
support, projection and contour can lead
to satisfactory and predictable results in
patients with difficult aesthetic nasal prob-
lems. With proper attention to detail, tip

grafting can indeed be a gratifying and
safe adjunctive procedure in tip rhino-
plasty.

In Figures 15 and 16 pre- and postopera-
tive views are shown of two clinical cases
in which open-tip rhinoplasty was per-
formed.

Fig. 16a-h. Pre- and post-
operative views of a fe-
male patient with an un-
derprojected nasal tip,
hump and deviation on
the left side. The nasal tip
projection was increased
with premaxillary plump-
ing, columellar strut and
double trip graft. The
hump was resected and
osteotomies were per-
formed to realign the
bony pyramid. Addition-
ally augmentation mento-
plasty was performed.
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13: EXTERNAL RHINOPLASTY
The benefits and pitfalls

G.J. Nolst Trenité and B.C. Vinayak

Historical aspects

The terminology referring to this approach
enjoys a number of synonyms, viz.: the
‘elephant trunk’ incision (1920) of Harold
Gillies1, the trans-columella incision
(1934) of Aurel Rethi2, the decortication
technique (1962) of Sercer3, the ‘external
approach’ (1974) via the ‘butterfly’ inci-
sion of Goodman4, and ‘open-rhinoplasty’
(1969) as synonymous with ‘external rhi-
noplasty’, popularized by Anderson5,6. The
term ‘open-structure’ (1990) was intro-
duced by Johnson and Toriumi7. All these
names are largely descriptive, apart from
‘open-structure rhinoplasty’ which encom-
passes the philosophy behind the ap-
proach. 

External incisions in rhinoplasty are not
new and have been used in one form or
another in all early descriptions of rhino-
plasty. The first description of rhinoplasty
is believed to have stemmed from India
in 600 BC with the works of Sushruta
and Samhita8, in which external incisions
and an open approach were practised. The
endonasal approach was introduced by
John Roe in 18879, and Jacque Joseph, a
German orthopedic surgeon, in 190410,
and was to become standard practice in
all rhinoplasty procedures, and it remains
an important aspect of the majority of
cases performed today. The first descrip-
tion of an external rhinoplasty via a trans-
columella incision, which has developed
into the modern technique, was given by
Rethi2 in 1934 and subsequently by
Sercer3 from Zagreb, using the decortica-
tion technique in 1958. In 1970, Padovan,
Sercer’s disciple, presented his experience
of external rhinoplasty in New York.
Goodman was impressed and advocated
the external approach and described it
most elegantly in 1974 with a modified

Introduction

In the last decade, the external approach
has gained enormous popularity in rhino-
plastic surgery. The possibility to assess
anatomical deformities by direct inspec-
tion of the nasal cartilaginous and bony
framework and the much easier bimanu-
al sculpturing under direct vision have
added a further dimension to rhinoplasty,
bringing a range of opportunities to the
surgeon who masters the technique and
exploits its specific advantages. The
choice of an external approach depends
not only on the specific pathological
anatomical findings but also on the abil-
ity of the surgeon to achieve an adequate
correction. This has especially stimulated
less experienced surgeons to choose the
external approach even when a less trau-
matic approach (the non-delivery or deliv-
ery) is indicated. In the decision to use
the external approach the rhinoplastic sur-
geon should incorporate the possible se-
quelae related to this approach. Especially
in rhinoplastic procedures the enhance-
ment of a predictable satisfying result
demands the most atraumatic surgical pro-
cedures. In this chapter, we will present
some historical aspects and principles of
open-structure rhinoplasty, before consid-
ering the advantages with particular ref-
erence to grafting in the areas of the bony
pyramid, middle nasal vault and the nasal
tip, and to specific indications such as
revision rhinoplasty, the crooked nose,
septal perforations, the tension nose and
cleft-lip nasal deformities. Beside bene-
fits there are also pitfalls related to the
external approach, which will be also
emphasized in this chapter with the goal
of shortening the long and arduous path
of the learning process in rhinoplasty.



transcolumella incision, as the well-known
‘butterfly’ incision4. Goodman’s original
description featured all the key points of
incision placement, development of flaps
and other surgical techniques. Publications
over the last 22 years have mainly served
to emphasis the salient points in Good-
man’s original description and the plethora
of publications on the topic are a testi-
mony to the recognition of the true value
and potential of this approach, and its
adoption by some of the most experienced
facial plastic surgeons in the world. Recent
refinements regarding incision placement
and surgical technique have overcome
some of the earlier criticisms of a facial
scar, delay in resolution of the tip skin
edema, loss of tip projection, and extra
operating time. The additional nasal tip
edema is thought to be due to interruption
of the lymphatic and venous drainage due
to the transverse columella incision, as
well as to the division of the fibrous con-
nections which exist between the skin and
the underlying cartilages. The extra opera-
tive time is due to the time taken to de-
velop a skin and soft tissue flap, as well
as the time taken for meticulous closure
of the butterfly incision.

Indications

After assessing the deformities the surgeon
has to choose the appropriate approach
which enables him to perform a specific
sculpturing technique. A decision table
such as that advocated by Tardy11 can be
very helpful (Table 1). The choice of the
appropriate surgical approach will prevent
unnecessary pitfalls.

Special indications for the external
approach are:
– congenital deformities such as the cleft

lip nose
– extensive revision surgery
– severe nasal trauma
– elaborate reduction and augmentation

procedures

– tip deformities such as excess bulbosity
and/ or asymmetry

– the need for extra tip rotation
– the correction of extreme overprojection

in situations where the surgeon is not
able to assess the proper pathology
which causes the nasal deformity
The use of the external approach for

minor deformities which easily can be cor-
rected by a less traumatic approach (see
Table 1) is inappropriate.

Principles of external rhinoplasty

External rhinoplasty by exposing the pa-
thology and allowing open access for cor-
rective surgical maneuvers, lends itself
well to a philosophy of conservatism of
the structural support of the nose with an
emphasis of augmentation and reorienta-
tion of the supportive structures as op-
posed to reduction and resection12. How-
ever, certain general points need to be
considered. The patient who allows the
surgeon to make an external incision
deserves every effort on the part of that
surgeon to respect this privilege by tak-
ing great care with proper incision place-
ment and meticulous wound closure13. An
inverted-V notched mid columella incision
is placed such that it is supported by the
caudal margin of the medial crura. It is
then connected to bilateral marginal inci-
sions. Subsequent dissection should be in
the relatively bloodless subperichondrial
and subperiosteal plane, leaving as much
soft tissue as possible on the skin flap,
thus preserving its viability. In this way
the lower laterals, upper laterals and bony
dorsum can be exposed to the nasofrontal
angle in their undisturbed positions14.
Division of the medial intercrural tissue
offers exposure to the caudal septum and
premaxillary spine, but it should be left
intact (if exposure is not indicated) as this
intercrural attachment is one of the sup-
port mechanisms for the nasal tip. By
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dividing the upper laterals from the sep-
tum the whole of the septum is accessi-
ble from the cephalic as well as the cau-
dal aspect, allowing treatment of nasal
valve problems, dorsal septal deviations
and septal perforation repair. External
rhinoplasty, therefore, provides very
extensive exposure for both septal and
rhinoplasty surgery (Fig. 1a-h). Other ben-
efits include binocular vision, use of both
hands, control of bleeding with diathermy,
accurate diagnosis and precise sculptur-
ing of struts, battens and plumping grafts
and placement of sutures for graft stabi-
lization as well as being a very useful
teaching tool15. As intercartilaginous inci-
sions are not used, the valve area is pre-
served. It is important to appreciate that
the disruption of the skin soft tissue enve-
lope from the lower lateral cartilages and
the division of the medial inter-crural lig-
amentous fibrous tissue leads to loss of
some of the minor tip support mecha-
nisms, and therefore loss of tip projection
should be anticipated in all cases7. The
tip projection can be maintained by a
sutured-in-place columella strut15 which

strengthens the leg of the tripod formed
by the conjoined medial crura (Fig. 2). The
strut also corrects buckled medial crura,
strengthens weak medial crura, corrects tip
asymmetries and provides a stable base for
the application of tip grafts.

Pitfalls in external rhinoplasty

Incisions

When performing an external approach the
broken transcolumellar incision is most
commonly used. When performed in the
appropriate way and closed meticulous
with adequate suture material (6/0 ethilon
or prolene), there will be no conspicuous
scar (Fig. 3a,b) which makes the columella
incision in itself no contra-indication for
the external approach16. The following
points should be considered in external
approach incisions to prevent sequellae:
– the broken columella incision should

be situated anterior to the medial crural
footplates with, as preferred site, the
narrowest distance (halfway along the
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Table 1

Approaches Incisions Indications Techniques

non delivery – transcartilaginous – slight bulbosity – cephalic resection
or lateral crus
intercartilaginous – minimal tip rotation (complete strip)

delivery – intercartilaginous – moderate bulbosity – cartilage resection
and marginal – extra tip rotation – scoring and morcelization

– bifidity – alar (domal) suturing
– asymmetry (complete or interrupted 

strip)

external – broken columellar – congenital deformities – cartilage resections
and marginal – extensive revisions lateral/medial crura

– severe nasal trauma – alar cartilage modifica-
– elaborate reduction tions

and augmentation and reorientation (com-
– shield graft plete or interrupted strip)
– columella strut



Fig. 1. External rhinoplasty of a post-traumatic nasal deformation with deprojected, asymmetric, bulbous tip and retracted
columella (a,b); development of the columellar skin flap (c); and denuding of the cartilaginous bony nasal skeleton (d,e).
This approach allows the pathology to be assessed u128nder direct vision and bimanual. After septal reconstruction,
repositioning and refining of the lower laterals (f). The direct postoperative result with normal tip projection, restored columellar
show and tip symmetry (g,h). Care has been taken meticulously to suture the broken columella incision.
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columella) between the nostrils (see
Fig. 1a,b)

– the integrity of the caudal end of the
medial crura just beneath the incision
should be guarded to prevent disruption
of the integrity of the medial crura. In
general the vertical columella part of
the marginal incisions should be placed
1.5-2 mm inside the vestibulum

– the least traumatic way to extend the
marginal incisions is to identify the
caudal end of the medial crura first, the
caudal end can then be used as a guide
to extend the marginal incision more
laterally using Converse scissors with
a spreading movement hugging the cau-
dal end, followed by cutting the over-
lying soft tissue (see Fig. 1d). To obtain
adequate exposure of the nasal skeleton,
the marginal incision should be extend-
ed at least halfway along the vestibu-
lum. In case of too short a columella
in relation to the intended tip projection,
a V incision at the base of the columella
to perform a V-Y procedure is indicated.
When this lengthening procedure is not
sufficient a graft procedure should be
performed.
Although many other columella inci-

sions have been described, the broken
transcolumellar incision is the most ap-
propriate and gives the least visible scar.
(see Fig. 3a,b).

Dissection of the soft tissue envelope

To prevent unnecessary peroperative
bleeding and to enhance the healing pro-
cess, dissection in the right surgical plane
is obligatory. The dissection starts in the
direct supraperichondrial or even subperi-
chondrial plane in the domal area. Dis-
section should be conducted in a lateral
direction up to the hinge area, hugging
the lower lateral, with further extension
in a cephalic direction to the scroll area.
To free the cartilaginous vault, it is easy

Fig. 2. Columella strut of
autogenous septal carti-
lage for extra tip support
fixed by mattress sutures
to the medial crura.
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Fig. 3a,b. Pre- and post-
operative basal views of
a reduction rhinoplasty
using the external ap-
proach. The transcolumel-
lar scar is inconspicuous.



to make a ‘fausse route’ into the su-
perficial muscular aponeurotic system
(SMAS). To prevent this, the surgeon
should start dissection in the midline
between or just cephalic to the domes. It
can be helpful to incise the perichondri-
um at the caudal end of the cartilaginous
vault vertically in the midline, after which
subperichondrial dissection from medial to
lateral and in a cephalic direction should
be carried out. If necessary at a later stage,
too thick a supratip soft tissue envelope
can be thinned, which should be done very
conservatively so as not to compromise
the blood supply to the overlying skin. A
common effect of the external approach
is prolonged supra tip edema and some-
times a soft tissue polly beak as a sequela
of dissection in the wrong plane disturb-
ing the integrity of the transverse nasal
muscle.

Dissection of the soft tissue of the bony
pyramid in a subperiosteal plane should
start 2-3 mm parallel to and above the cau-
dal end of both nasal bones. It is of great
importance to palpate the nasal bone with
the instrument before making the incision,
to prevent separation of the upper later-
als from the bony pyramid, a pitfall which
can only be corrected with a camouflag-
ing onlay graft.

Fixation of the columella strut

To restore tip support after separation of
the medial crura, the use of a columella
strut is obligatory in most cases. The graft
is placed in a well-defined pocket between
the medial crura, and extends from 2 mm
above the anterior nasal spine to the angle
between the medial and intermediate cru-
ra. The sandwich construction is fixed 
by mattress sutures which must not be
placed above this angle in order to pre-
vent loss of the columella-lobular (‘dou-
ble break’) angle18,19. To prevent asym-
metry at the caudal plane of the columella

and asymmetry in dome height, it is
important to fix the medial crura in the
right parallel position temporarily with a
needle after which final fixation with mat-
tress sutures is accomplished.

Redraping of the soft tissue envelope and
closure of the skin incision

With the open approach it is more diffi-
cult to assess a satisfying supra-tip dip and
to acquire the desired tip projection, due
to a certain traction of the soft tissue after
closure of the broken columella incision.
Final assessment of the supra tip area and
the tip projection should be made after
preliminary closure of the transcolumel-
lar incision. If the result is not satisfying,
adjustment is still possible either by a
slight cartilage vault reduction and, in case
of insufficient tip projection, by adding
an onlay tip graft through the marginal
incision (endonasal approach), or a shield
graft which can be sutured into place after
reopening the transcolumellar incision.

In case of grafting procedures for aug-
mentation, care should be taken that the
overlying soft tissue has sufficient circu-
lation. Whitening of the skin over an aug-
mentation graft is a warning sign, which
should not be neglected. A slight reduc-
tion of the graft will prevent possible skin
necrosis.

Closure of the transcolumellar incision 

Meticulous closure should be carried out
with appropriate suture material (6/0
ethilon or prolene). Care should be taken
that closure is without tension. To prevent
tension it is helpful to start with a sub-
cutaneous 6/0 PDS suture. There should
be slight eversion of the wound edges.
After closure of the broken columella skin
incision, the surgeon should make sure of
a smooth skin line of the columella from
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a basal and lateral view. Removal of the
skin sutures should be done five to seven
days postoperative.

The bony pyramid in open-structure
rhinoplasty

The added benefits of visualization and
an open approach in correcting upper-third
deformities may not be immediately
obvious and, indeed, during an open ap-
proach, the bony pyramid is often dealt
with by palpation with little effort being
taken to visualize the bony vault and,
therefore, there is little difference with the
closed approach. However, if more effort
is made to illuminate and dissect in the
upper third, then this too is amenable to
more accurate diagnosis and precise
correction, including the placement of soft
tissue implants such as temporalis fascia
in thin-skinned individuals, as well as the
avoidance of irregularities which can arise
from the closed procedure. Optimizing
surgery of the upper third by the open
approach requires careful dissection in the
correct surgical plane, in an attempt to
achieve a bloodless surgical field. The

dissection should not extend more than
halfway along the lateral wall20. The key
points in the dissection are avoidance of
disruption of the keystone (‘K’) area and
a subperiosteal dissection. In order to
preserve the K area, the periosteal
dissection starts with two incisions 2-3
mm parallel to and above the caudal end
of both nasal bones. A systematic exam-
ination is then made of the individual
components of the bony vault. The size,
shape and position of both nasal bones and
bony septum, as well as the thickness of
the overlying skin-soft tissue envelope in
the region of the rhinion and nasion, are
assessed individually and in relation to
their effect on the nasofrontal angle and
the width, height, dorsal profile and con-
tour of the upper third. 

Even minor alterations to the naso-
frontal angle can have a profound effect
on the overall nasal aesthetics. The open
approach allows the use of a burr or re-
duction of the soft tissue envelope at the
nasion to deepen the angle. Conversely,
the angle can be deepened or set in a more
cephalic position by precise application
of soft tissue onlay grafts of temporalis
fascia or slivers of autogenous cartilage
(Fig. 4).

When altering the height or width of
the nose, it should be borne in mind that,
in terms of ‘apparent’ appearance, the
width and height of the nasal pyramid
have an inverse relationship. The princi-
ples and techniques of lateral, medial-
oblique and intermediate osteotomies are
the same for both the endonasal and open
approaches (see Chapter 11). Intermediate
osteotomies are often needed in the pres-
ence of excessively curved nasal bones
(convex, concave, or a combination of
both), or a deviating nose with one nasal
bone higher than the other, or when nar-
rowing a wide nose which is of normal
height (Fig. 5). The position of the medial
osteotomy affects the position of the
junctional line between the dorsal subunit

Fig. 4. Autogenous carti-
lage graft (striped area) to
lengthen the nose and to
correct the apparent over-
projection.
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and the lateral nasal wall. This line should
run smoothly from the brow, and depends
on the nasal dorsal unit not being too wide
or too sharp. When excising a bony hump,
it should be remembered that, in the pres-
ence of a bony pyramid deviation and un-
equal height of the nasal bones, the plane
of the osteotome must be altered. In ad-
dition, excision of a nasal bony hump must
take into account the variable thickness
of the skin-soft tissue envelope, which
means that, to achieve a straight profile,
the bony vault must be left relatively high
at the rhinion in order to compensate for
the thinner overlying skin and soft tissue
(Fig. 6).

The middle nasal vault

The ‘nasal valve area’ is the smallest
cross-sectional area in the nasal airway.
The boundary is formed by the caudal end
of the upper lateral cartilage, the head of
the inferior turbinate, the floor of the nose,
the nasal septum, and the intervening
tissue surrounding the pyriform aperture.
The term ‘nasal valve’ refers specifically
to the slit-like opening between the caudal
end of the upper lateral and the adjacent
cartilaginous septum, normally forming an
angle of approximately 10 to 15°. The
nasal valve can be altered to some extent
by the nasal musculature, and so performs
a physiological role in controlling the flow
rate of air in the nasal cavity. Rhinoplasty
can compromise the nasal valve, particu-
larly in patients with short nasal bones, a
high bony-cartilaginous hump and weak
upper lateral cartilages21. Frequently, there
is an additional corresponding aesthetic
defect of a ‘sunken’ or ‘pinched-in’ middle
third. Jack Sheen (1984) recognized these
functional and aesthetic problems and
their association with the disruption of the
‘T’ structure of the middle third. He de-
scribed the endonasal placement of carti-
laginous strips, which he called ‘spreader

grafts’, to open up the nasal valve area
and angle, thereby improving the flow of
air22 (Fig. 7). The drawback to the en-
donasal approach is that the graft may
shift out of position, or may be difficult

Fig. 5. Supplementary in-
termediate osteotomies to
remodel concave and con-
vex bony side walls.
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Fig. 6. Illustration of the
difference in thickness 
of the soft tissue lining
over the osseocartilagin-
ous vault.

Fig. 7. Spreader grafts of
autogenous septal carti-
lage (striped areas) to re-
store too narrow a nasal
valve and aesthetically
too narrow a midnose.



to place in the required position. The open
approach allows suture fixation and has
certainly made it easier to place these
grafts precisely with confidence. In ad-
dition, the open approach has allowed the
role of spreader grafts to be extended to
include: 1. maintenance or reconstruction
of the dorsal nasal roof; 2. restoration or
maintenance of the nasal valve; 3. straight-

ening and buttressing of a high dorsally
deviated septum; and 4. recreation of the
dorsal aesthetic lines (Figs. 8a-h)23.

The nasal tip by the open approach

The nasal tip has perhaps been the major
beneficiary of the open approach since it

Figs. 8a-h. Pre- and postoperative views of revision rhinoplasty using the external approach in the case of too
narrow a midnose and an underprojected asymmetric nasal tip in which spreader grafts, paranasal side grafts,
columellar strut and a shield graft were used.
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Fig. 9. Tripod complex of
the lower third of the
nose. The conjoint medial
crura comprise one leg of
the tripod, while the la-
teral crura comprise the
other two legs.

Fig. 10. Shield graft su-
tured to the medial crura.

exposes the structural components of the
tip in their natural undisturbed posi-
tion, allowing an unparalleled opportunity 
to diagnose the various deformities and
asymmetries of the tip, as well as facili-
tating the surgical manipulation of the tip
cartilages and suture fixation of tip grafts.
In particular, it allows the correction of
even minor asymmetries and so adds an
extra finesse to rhinoplasty. 

Although many tip procedures may be
amenable to a closed approach, open rhi-
noplasty gives the opportunity to perform
all tip procedures with a greater degree of
precision, and the confidence of obtaining
a good result. To present all tip procedures
in this chapter would not be practical and,
therefore, we will only feature some of
the highlights of tip surgery which benefit
most by the open approach, under the
heading of tip projection, tip rotation and
tip symmetry.

Altering tip projection and rotation by
influencing the alar cartilages is based on
the ’tripod’ theory5. This theory states that
the structural framework of the nasal tip
is based on the two lateral crura and the
conjoined medial crura, each forming one
leg of the tripod (Fig. 9). This allows an

Fig. 8g-h.
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understanding of the effect on the tip po-
sition by altering the size and position of
the medial or lateral crura. For instance,
if the medial and lateral crura are reduced
in length, the tip is deprojected, where-
as if they are augmented, projection is
achieved. Superior rotation is achieved by
shortening the lateral crura or, alterna-
tively, by lengthening the medial crura
causing rotation at the ‘hinge’ region.

Lateral crural procedures, such as lateral
crural retrodisplacement for superior rota-
tion of the tip24 and the lateral crural
steel26 for more tip projection, can be per-
formed in a more controlled fashion by
using the open approach11,25,26. It is diffi-
cult to perform this procedure with a high
degree of symmetry when using the closed
approach.

The importance of the medial crura in
nasal tip surgery has been described by
Goldman25. Although the original descrip-
tions are based on a closed approach,
which was practised at that time, the open
approach makes the procedure easier with
more precise transection at the dome or
another point in order to achieve the de-
sired projection and remove bifidity whilst
obtaining symmetry. The open approach
also allows the additional symmetrical
positioning and suture fixation of a shield
graft, as described by Sheen27 (Fig. 10).

Revision rhinoplasty

Revision rhinoplasty is undoubtedly one
of the most challenging operations under-
taken by the facial plastic surgeon. Various
authors have reported an increase in the
number of revision cases, which may be
a reflection of the greater popularity of
rhinoplasty and the enhanced expectations
and discrimination of both the surgeon and
patient28,29.

Failure of rhinoplasty may be the result
of inadequate or overzealous surgery or,
in some cases, be related to patient factors,

such as unfavorable healing. Patient dis-
satisfaction can also arise from a lack of
rapport between patient and surgeon, or
from a conceptual discrepancy between
the patient’s desired and the realistic out-
come. These same factors also account for
failure of revision rhinoplasty, but the
problem is compounded by the greater
difficulty of achieving the desired result
with each subsequent revision. The need
for revision may arise from either inade-
quate or overzealous primary surgery. This
can produce either localized loss of con-
tour or loss of the support mechanism
(which may be associated with functional
problems). Minor contour defects are very
amenable to using precise pocket grafting
via an endonasal approach, as described
by Tardy31. This is sometimes required for
refinement after an otherwise successful
result. However, in the majority of patients
referred to us (as a tertiary referral center
for rhinoplasty), the problem usually in-
volves the major supporting structures. In
such cases, corrective surgery either
requires reduction or addition of tissues.
In the few cases that require simple
reduction, we would advocate an endo-
nasal approach if possible. However, those
requiring reconstruction are usually best
treated by the open approach in view of
the better exposure for precise diagnosis,
structural grafting and relocation of tissue,
including augmentation (using autogenous
material whenever possible) with the aim
of producing predictably favorable long-
term results (Fig. 11a-f).

Crooked nose

When excising a bony hump in the pres-
ence of a bony pyramid deviation and
unequal height of the nasal bones, the
plane of the osteotome must be altered.
The excised hump can be resculptured and
replaced as an onlay graft in order to ca-
mouflage any dorsal irregularities and
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provide a smooth dorsal profile30. The os-
teotomies are performed in a sequential
manner. For example, if the nose deviates
to the right, the first step is to mobilize
the left nasal bone and reposition it in its
normal position; the next step is to posi-
tion the bony septum in the midline; and,
finally, the right nasal bone is repositioned
in its normal position20. The sequence is
reversed for a nose which deviates to the
left.

When the lower two-thirds of the nose
are crooked after a septoplasty to correct

any caudal septal deviation, this is usually
due to a C-shaped dorsal deviation of the
nasal septum, possibly complicated by
previous surgery which disrupts the union
of the upper laterals to the septum. In
mild cases, the dorsal aspect of the septum
is shaved on the convex side and sutured
to the upper lateral cartilage, if necessary
together with cross hatching on the con-
cave side. If this is not sufficient to correct
the deviation, a unilateral spreader graft
is placed between the dorsal septum and
the upper lateral cartilage19. The spreader

Fig. 11a-f. Pre- and post-
operative views of a revi-
sion rhinoplasty with the
external approach to cor-
rect for overzealous re-
section of the lateral crus
and surrounding soft tis-
sue.
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graft acts as a stent as well as opening
the nasal valve area. Any residual defor-
mity is corrected by an onlay graft (Fig.
12a-f).

Septal perforation

As mentioned above, the open approach
allows unique exposure of the septum,
both from the cephalic and the caudal
aspect, thus facilitating the repair of large
septal perforations32-37. A full discussion

of septal perforation repair is outside the
scope of this chapter (see Chapter 18).

Tension nose

The term ‘tension nose’ was first coined
by Cottle38 and denotes a high nasal dor-
sum with stretching of the overlying skin
and soft tissue, together with a highly
arched and narrow nasal vault. Another
constant finding is an overgrowth of the
quadrilateral nasal septum39 along both the

Fig. 12a-f. Pre- and post-
operative views of a rhi-
noplasty in the case of a
crooked lower third of the
nose, using the external
approach in which a
spreader graft was used to
straighten the cartilagin-
ous dorsum.
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dorsum and caudal aspects, which exerts
a ‘pedestal effect’ by pushing the lower
lateral cartilages in a forward and down-
ward direction, causing a blunting and
anterior displacement of the nasolabial
angle and shortening of the upper lip,
since the anterior nasal spine is commonly
also long. In a study by Johnson39, the in-
cidence of tension nose in primary rhino-
plasty was 46%. Johnson describes a
method of tip deprojection by excision of
excessive elements of the nasal septum

and anterior spine, followed by repro-
jection of the domes using tip grafts and
suture techniques. Such measured modifi-
cations can be performed with precision
using the open approach (Fig. 13a-f).

Cleft lip nasal deformities 

The severity of primary nasal deformities
is directly related to the severity of the
cleft lip. Nasal deformities affect the nasal

Fig. 13a-f. Pre- and post-
operative views of a ten-
sion nose with over-
growth of cartilaginous
nasal septum and lower
laterals.
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Fig. 14a-h. Pre- and post-
operative views of a pa-
tient with a unilateral
cleft who underwent an
external rhinoplasty to
improve tip symmetry by
repositioning the right
lower lateral, fixed to a
columella strut with mat-
tress sutures. Improved
projection was achieved
through a shield graft.
The right alar base was
endorotated and medial-
ized with a modified Z-
plasty. To improve aes-
thetic harmony, a pseudo
hump was resected, fol-
lowed by micro osteoto-
mies to realign the bony
pyramid. 
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and vestibular skin as well as the car-
tilaginous and bony skeleton. Cleft-lip-
nasal deformities can be classified into
unilateral and bilateral40, and form a cha-
racteristic pattern (see Chapter 15). Rhi-
noplasty in a cleft lip patient, particularly
in the presence of an alveolar cleft, is chal-
lenging and frustrating, due to the limita-
tion of the final postoperative result41. The
secondary, and hopefully definitive, nasal
construction should be performed using
the open-structure technique in the pres-
ence of severe tip asymmetry. The use of
conservative techniques allows the proce-
dure to be performed before puberty. How-
ever, the surgeon has to weigh up the
psychological and future nasal directional
growth benefits against possible inhibition
of mid facial growth40,43. A V-Y procedure
to lengthen the columella is usually need-
ed in bilateral cleft deformities, and this
should be borne in mind when pacing the
incision42. A complete cleft will be asso-
ciated with hypoplasia and retroposition
of the maxilla on the cleft side. If mild,
a cartilaginous graft can be used for sup-
port in order to relocate the alar base,
while in severe cases, a maxillary ad-
vancement will be needed. The key to

correcting tip asymmetry is a stable and
symmetrical base formed by the columella
strut. The alar cartilage on the cleft side
must first be dissected free, after which
it can be repositioned and sutured to the
columella strut (more antero-cephalic)40,45.
This does not alter the lateral alar base
displacement. A Z-plasty to reposition and
to endorotate the ala at the cleft side is
often obligatory40. Finally, a shield graft
is positioned, which further increases tip
projection, enhances tip definition and
camouflages minor tip asymmetries (Fig.
14a-h).

Conclusions

External rhinoplasty has proven to be a
valuable part of the armentarium of the
rhinoplastic surgeon. Especially in more
difficult nasal tip deformities, the exter-
nal approach allows the surgeon to ana-
lyze the skeletal abnormalities with direct
binocular vision. It enables him to correct
deformities with bimanual manipulation
and direct suturing of graft material.
Dissection in the right surgical planes and
meticulous suturing with the appropriate

Fig. 14g-h.
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suture material will prevent unnecessary
sequelae of this surgical approach, such
as prolonged supratip edema and aesthet-
ically unacceptable transcolumellar scars.
Nevertheless the rhinoplastic surgeon

should bear in mind that he should choose
the least traumatic approach to enable him
to apply the appropriate techniques to cor-
rect the specific deformities to enhance
predictable satisfying long-term results.
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14: WEDGE RESECTION IN ALAR BASE
SURGERY

G.J. Nolst Trenité

Fig. 1. Basal view of the
nose which should have
the form approximately of
an equilateral triangle
with the lobular, interme-
diate and basal parts of
the columella as three
equal segments.

Fig. 2a,b,c. The three
basic types of wedge in
alar base reduction. a. V-
shaped. b. Inverted V-
shaped. c. Rectangular
shaped.

Introduction

Alar base reduction performed at the end
of the type of rhinoplasty in which the tip
height is lowered, resulting in some alar
flare, is often underestimated in con-
nection with the impact on the overall
aesthetic result. It should be handled as if
it were an initial procedure with good
analysis of the problem and an adequate
operative plan. The goal in alar base
surgery should be to create an aesthetic
balance and prevent an unnatural appear-
ance and functional impairment.

Preoperative considerations 

In the basal view, the nasal tip should
approximately have the form of an equi-

lateral triangle formed by tip lobule, alar
lobules, nostril sills and columella base
(Fig. 1).

The nostrils are oval-shaped in an
oblique position in the Caucasian adult
nose, while they are rounder and in a more
horizontal position in Negroid and Asian
noses. The large variety of alar base
configurations demands differentiation in
the shape, type and position of the wedge
being resected. The wedge can be V-
shaped, inverted V-shaped or rectangular-
shaped (Fig. 2a,b,c). Depending on the
shape of the wedge, it will consist of only
alar skin or of alar with vestibular skin
and underlying soft tissue. The position
of the wedge resection can be more medial
or lateral on the nasal base. The choice
of a particular kind of wedge depends on
the proposed type of reduction. There are
three basic types of reduction:
– alar flare reduction
– nostril size reduction
– a combination of both

In cases of alar flare with a more or
less normal nostril size, an inverted V-
shaped wedge with the apex in the nostril
groove, consisting of alar skin only, has
to be excised (Fig. 3a,b). To reduce an
oversized nostril with minimal alar flare,
V-shaped wedge excision with the apex
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in the alar groove, consisting of both alar
and vestibular skin, is indicated (Fig.
4a,b).

When an oversized nostril exists in
combination with alar flare, a rectangular-
shaped wedge excision should be per-
formed (Fig. 5a,b). In planning a resection
of the alar base, the surgeon should
prevent:

– imbalance between nostril size and alar
lobule
– asymmetry and visible scarring
– notching of the nostril sill

Technique 

After exact outlining of the wedge to be
resected on the skin (Fig. 6a,b), local
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Fig. 3a,b. Alar base re-
duction in case of alar
flare only.

Fig. 4a,b. Reduction of
oversized nostrils only.

Fig. 5a,b. Correction of
alar flare in combination
with oversized nostrils.
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anesthesia (lidocaine 2% and epinephrine
1:100,000) is deposited in the alar base
and alar rim without disturbing the con-
tour. The skin incisions are made, holding
the alar lobule with the thumb and
forefinger (Fig. 7a,b). In the case of
resection of the vestibular skin, the skin
margin in the nostril should be slightly
bevelled to prevent inversion of the skin
after suturing. To prevent notching, it is
helpful to break the straight line of the
incision at the nostril sill with a ‘hockey
stick’-type incision, to conserve the na-

tural rounding of the nostril sill (Fig. 8).
Although it seems logical to place the
posterior incision in the alar groove of the
alar facial junction, to hide the scar, there
is then more chance of unwanted scarring
than when the incision is placed approxi-
mately 1 mm more on the lobular side.
The wound should be meticulously closed
with 6/0 nylon in the nostril sill and alar
area (Fig. 9). It is not necessary to close
the vestibular skin completely, as this can
facilitate the drainage of residual blood
and wound exudation.
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Fig. 6a,b. Outlining of the
wedges to be resected on
the skin.

Fig. 7a,b. Initial skin
incisions.

Fig. 8. ‘Hockey stick’-
type incision to break the
straight line of the
incision. 

Fig. 9. Skin closure with
6/0 nylon sutures.
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15: SECONDARY SURGERY OF THE
CLEFT- LIP NOSE

G.J. Nolst Trenité

the short columella, may help in pre-
venting some of the surgical and psy-
chological problems in the future.

Although there is a traditional reluc-
tance to perform a rhinoplasty on a grow-
ing nose, as this can interfere with mid-
facial growth, the use of new atraumatic
(conservative) operative techniques has
created the tendency to correct nasal de-
formities before puberty. The surgeon has
to weigh up the possible advantages (psy-
chological and growth directional) against
the possible disadvantages (growth inhi-
bition). Positive short-term results can be
‘overshadowed’ by growth disturbances
during the puberty growth spurt.

Fig. 1a. Unilateral cleft:
deviation of the nose to
the non-cleft side and
asymmetry of the nasal
tip.

Introduction

Rhinoplasty in the cleft-lip patient (and
especially in combination with an alveolar
cleft) is very challenging due to its
complex pathology, and is also frustrating
due to its limitations in the final post-
operative result.

The characteristic anatomical changes
already present in fetal life are secondary
to the cleft-lip syndrome itself. Depending
on the lip repair technique used, the
deformity of the nose will become more
or less pronounced in the postoperative
period, during facial growth. Therefore,
reallocation of the alar base to create as
symmetrical and normal a position as
possible and for the bilateral cleft com-
bined with a lengthening procedure for
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lower laterals at the cleft side tip (Fig.
1c,d)

– downward displacement of the alar
cartilage at the cleft side

– tendency for bifidity
– buckling of the lateral crus at the cleft

side
– down position of the medial crus at the

cleft side columella (Fig. 1c)
– deviation at the top to the cleft side

and at the base to the non-cleft side
alar base (Fig. 1c)

– lateral (up- or downward) displacement
of the alar base resulting in a more
horizontal rotation of the nostril at the
cleft side

– inadequate rotation

In bilateral clefts, the general character-
istics are a very short columella with

150

Fig. 1b,c. b. Character-
istic septal deviation in
unilateral clefts. c. Down-
ward displacement of alar
cartilage, down position
of the medial crus, lateral
displacement of ala base
at the cleft side and ten-
dency to bifidity.

Fig. 1d. External ap-
proach in unilateral cleft
showing typical asym-
metry of the lower lateral
and disjunction of upper
and lower lateral at the
cleft side.d

Pathological anatomy

Preoperative assessment of the nasal
deformity is of the utmost importance
when dealing with a secondary correction
of a cleft-lip nose. There are certain
anatomical characteristics of the nose (in
varying degrees) in patients with unilat-
eral and bilateral clefts:

In unilateral clefts, the general charac-
teristics are deviation of the nose to the
non-cleft side, and asymmetry of the nasal
tip (Fig. 1a,b,c,d). More specifically, these
are:
septum (Fig. 1b)
– perpendicular plate deviating towards

the cleft side
– quadrilateral cartilage at the junction

with the perpendicular plate deviating
towards the cleft side

– quadrilateral cartilage deviating caudal-
ly towards the non-cleft side

– nasal spina deviating towards the non-
cleft side
dorsum (Fig. 1a,d)

– bony pyramid deviating towards the
non-cleft side

– nasal bones asymmetric and flattened
at the cleft side

– upper laterals asymmetric and a
disturbed junction between upper and
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downward tip-rotation and lack of nose
projection (Fig. 2a,b). More specifically,
these are:
septum – no specific deviation

– disturbed caudo-ventral out-
growth 

dorsum – lack of projection with flat-
tening of the osseo-cartilagi-
nous vault

– disturbed junction between
upper and lower laterals

tip – bifidity
– downward rotation of the

alar cartilage
– buckling of the lateral crura

columella – very short
alar base – lateral displacement of the

alar bases resulting in a hori-
zontal rotation of the nostrils

– inadequate rotation

These anatomical characteristics are most
obvious when there is a large complete
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Fig. 2a,b. a. Bilateral
cleft: lack of nose projec-
tion due to a short colu-
mella with downward tip
rotation. b. Bifidity, short
columella, buckling of the
lateral crura and lateral
displacement of the alar
bases resulting in a hori-
zontal rotation of the
nostrils. a

b

cleft. In these cases, there is hypoplasia
and retroposition of the maxilla at the cleft
side, resulting in a lack of maxillary sup-
port. In mild cases, a cartilaginous graft
can be used to give a foundation for the
reallocated alar base. In severe cases, a
maxillary advancement technique is indi-
cated.

Early surgical procedures, such as
mucoperiosteoplasty in uni- and bilateral
clefts and forceful retraction of the pro-
truding premaxilla in bilateral clefts to
facilitate surgical closure of the cleft lip,
result in extra midfacial growth inhibi-
tion. The use of an orthopedic device (the
growth stimulator), as developed and
advocated by Weil, and postponing of the
surgical procedure for as long as possible
stimulates normal midfacial growth.

Operative techniques

After the preoperative analysis of the
pathological anatomy causing the nasal
deformity, the operative procedure is out-
lined. In view of the complexity of the
pathology, it is helpful to divide the pro-
cedure into the following parts:
– septal surgery
– tip surgery
– osseo-cartilaginous vault surgery
– maxillary augmentation
– alar base reallocation

Although the sequence of the operative
steps may change according to individual



cases and personal preference, it should
be as logical as possible.

Another basic starting point in the pro-
cedure is which approach to use: closed
or open. In general, the open (external)
approach is indicated in cases with severe
deformity of the nasal tip, which needs
extensive reconstruction. The closed
(intranasal) approach is useful in patients
with mild nasal tip deformities.

The use of the following grafts and im-
plants is often indicated in rebuilding the
nose:
– columella strut for tip projection
– shield graft or onlay tip graft for tip

definition
– dorsal graft for dorsal height
– premaxillary implant to restore maxil-

lary support for the nose (ala)

Autogenous septal or ear cartilage grafts
are the first choice over allogenic and non-
biological (xenogeneic) material. For max-
illary augmentation, xenogeneic material
such as proplast or goretex can also be
used.

Surgical procedures in unilateral cleft
lip patients

Septal surgery

The standard Cottle procedure: hemi-
transfixion incision, followed by subperi-
chondrial and subperiosteal tunnelling at
both sides is appropriate in both open and
closed approaches. In the open (external)
approach, the direct approach to the sep-
tum after separating the intercrural liga-
ments is a good alternative (Fig. 3a).

After the tunnelling procedure, separa-
tion of the quadrilateral cartilage from the
premaxilla and vomer is carried out (in
most cases the quadrilateral cartilage is
displaced from the premaxilla towards the
non-cleft side). The next step is a verti-
cal chondrotomy to separate the perpen-
dicular plate from the quadrilateral carti-
lage, followed by limited resection of
cartilage to make repositioning possible
in the midline. Then osteotomies of the
vomer and perpendicular plate are carried
out to facilitate luxation towards the mid-

Fig. 3a,b. a. External ap-
proach in unilateral cleft
patient showing the char-
acteristic deviation of the
caudal septum towards
the non-cleft side. b. Har-
vesting of an autogenous
cartilage graft to be used
as a columella strut.

Fig. 3c,d. c. Anterior na-
sal spine deviated towards
the non-cleft side. d.
Scoring of the caudal part
of the cartilaginous sep-
tum at the concave (non-
cleft) side.
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line (in most cases the quadrilateral car-
tilage deviates into the nasal passage at
the cleft side at the junction with the per-
pendicular plate) (Fig. 1b).

Realignment of the caudal part of the
quadrilateral cartilage (deviating to the
non-cleft side) is performed by superfi-
cial vertical parallel chondrotomies at the
non-cleft side, breaking the spring and, in
this way, creating bending of the cartilage
to the opposite side (for standard septo-
plasty procedures see Chapter 6). This is
followed by repositioning of the anterior
nasal spine from the non-cleft side to the
midline, after a horizontal osteotomy and
fixation by sutures to prevent redeviation
of the caudal septum and the anterior nasal
spina (Fig. 3a–f).

If necessary, autogenous cartilage grafts
can be harvested from the quadrilateral
cartilage (Fig. 3b), taking care not to dis-
turb the septal support of the nasal dor-
sum and tip. Left-over cartilage (crushed

or not) should be replaced between the
mucoperichondrium blades to prevent a
possible septal perforation.

Tip surgery

Closed (delivery) approach for mild asym-
metry of the nasal tip: Intercartilaginous
incisions are made 2 mm caudal to the
internal valve extending around the cau-
do-cephalic border of the septal cartilage
(No. 15 blade), and marginal incisions are
made along the caudal border of the lat-
eral crus, the dome and the upper part of
the medial crus. The lateral crura are freed
with curved pointed scissors at the non-
vestibular side, from the overlaying soft
tissue. The next step is delivery of the low-
er lateral cartilages for inspection and
comparison (for standard surgical proce-
dures see Chapter 10).

The lateral crus is sometimes buckled

Fig. 3e,f. e. Realigned
caudal septum and ante-
rior nasal spine. f. Fixa-
tion suture after realign-
ment of the nasal spine.

Fig. 4a,b. a. Scoring of
the buckled lateral crus.
b. Adjustment mattress
suture after scoring pro-
cedure. 
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Open (external) approach for severe asym-
metry of the nasal tip: A broken col-
umellar incision is made, taking care not
to damage the underlying cartilage (Fig.
8a,b). This incision is connected to mar-
ginal incisions following the caudal bor-
der of the lower lateral. Careful dissec-
tion of the columellar skin flap is
performed with Converse (hooked) scis-
sors. With light upward traction of the skin
flap, it is quite easy to free the anterior
side of the lower laterals by blunt dis-
section up (avascular) to the dome and in
a lateral direction, extending the margin-
al incisions (with the scissors) along the
caudal border of the lateral crus, then in
a cephalic direction in a surgical plane
adjacent to the cartilaginous vault (Fig.
9a,b,c).

The next step is to free the lateral crus
from the vestibular skin at the cleft side
(with curved pointed scissors) (Fig. 10a,b).
A columellar pocket is made by dissec-
tion between the medial crura, in which

Fig. 5. Resection of the
cephalic part of the lower
lateral at the non-cleft
side to augment the dome
at the cleft side.

Fig. 6. Mattress suture to
reposition the lateral crus
(cleft side) in a more me-
dial and prominent posi-
tion. 

Fig. 7. Z-plasty of the
vestibular skin after repo-
sitioning the lateral crus.
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at the cleft side. This should be correct-
ed by scoring the cartilage and, if neces-
sary, a supplementary adjustment mattress
suture (Fig. 4a,b). In most cases, the lat-
eral crus at the non-cleft side is larger in
the cephalo-caudal direction. To create
better symmetry, a small piece of carti-
lage from the cephalic side of the lateral
crus should be resected. This piece of
autogenous cartilage is very useful as an
onlay graft to augment the dome at the
cleft side, when repositioning of the low-
er lateral cartilage does not give an opti-
mal result (Fig. 5). To reposition the low-
er lateral cartilage at the cleft side, the
vestibular skin is separated from the lat-
eral crus (with curved pointed scissors).
The whole lateral crus is now repositioned
more medially and upward (cephalic) to
give a more prominent symmetric dome.
It is fixed with mattress sutures (PDS 5/0)
to the lower lateral cartilage on the nor-
mal side (Fig. 6).

Sometimes it is necessary to dissect the
lateral crus free of its lateral attachment
to create satisfactory repositioning. A col-
umella strut of autologous septal cartilage
in a pocket between the medial crura is
often useful to obtain extra tip support.
The junction of the lower lateral and the
upper lateral cartilage is disturbed to a
greater or lesser extent at the cleft side.
By suturing the cephalic border of the
lower lateral to the caudal border of the
upper lateral cartilage, the lower lateral is
brought into a normal upward rotating
position. After reallocation of the alar base
(at the cleft side) more medially, a final
Z-plasty at the lateral side of the inter-
cartilaginous incision is sometimes nec-
essary to correct an oblique band (Fig. 7).



Fig. 8a,b. a. Broken
(asymmetric) columellar
incision. b. Completing
the columellar skin inci-
sion while medial crura
are protected by a pair of
curved pointed scissors in
a subcutaneous pocket.

Fig. 9a,b. a. Dissection of
the columellar skin flap. 
b. Freeing the lateral crus
(subperichondrial) in a
lateral direction.

Fig. 9c. Cartilaginous
vault dissected free and
separated from medial
crura to approach the
caudal end of the septum.

Fig. 10a. Dissecting the
lateral crus free from the
vestibular skin.

Fig. 10b. Lateral crus
freed completely for repo-
sitioning. 

155

an autologous cartilage graft is placed
(columella strut). The lower lateral carti-
lage on the cleft side is moved into a new
more medial and prominent position, and
sutured with the lower lateral of the nor-
mal side to the columellar strut (Fig. 11).
If necessary, the lateral crus (at the cleft
side) which compared to the broad later-
al crus (at the nasal side) is often buck-
led, is remodelled and repositioned as
described in the section on the closed
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approach to the tip (Fig. 4a,b). When this
stage tip definition is not satisfactory, a
shield graft such as that described in
Chapter 12 can be used. Depending on
the thickness of the skin, a sharper or less
sharp double pointed shield should be used
(Fig. 12).

Osseo-cartilaginous vault surgery

In both open and closed approaches, the
cartilaginous and bony dorsum can be cor-
rected with the standard rhinoplasty tech-
nique described in Chapter 11.

Maxillary augmentation

Hypoplasia and retroposition of the max-
illa (at the cleft side), as a result of a
complete cleft, should be corrected to
form a firm base for the nose and to con-
tribute to the aesthetic result of the rhino-
plasty. Different biological and non-

biological materials can be used as auto-
logous cartilage: processed irradiated
bovine (xenogeneic) cartilage, hydroxyl
apatite, mersilene or goretex. A simple
technique is to use the alar-base incision,
already necessary for reallocation of the
alar base, followed by preoperation of a
premaxillary supraperiosteal pocket, in
which the graft or implant can be placed
(Fig. 13).

Alar base reallocation

Most frequently, the alar base is lateral-
ized, which results in abnormal horizon-
tal rotation of the nostril. Although there
are many different techniques to reallocate
the alar base, a simple Z-plasty is useful
for medializing the lateralized alar base
(Fig. 14) and, in certain cases, for later-
alizing the alar base when the nostril is
too narrow.

Fig. 11. Lower lateral at
cleft side is sutured in a
more medial and promi-
nent position (6/0 nylon).

Fig. 12. Shield tip graft
sutured in place.

Fig. 13. Maxillary aug-
mentation with goretex at
cleft side.

Fig. 14. Z-plasty to relo-
cate the alar base in a
more medial position.
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Surgical procedures in bilateral cleft lip
patients

Septal surgery

As there is, in most instances, no septal
deviation due to the cleft syndrome, sep-
tal surgery is only necessary for harvest-
ing an autologous cartilage graft or in case
of post-traumatic septal deviation. For the
technique to be used, see Chapter 6.

Tip surgery

The very short columella and downward-
ly rotated tip, which result in a lack of
tip projection (Fig. 15a,b), make an open

(external) approach the most appropriate.
The most important goals are:
1. to lengthen the columella in order to

make adequate tip projection possible;
2. to eliminate bifidity and, if necessary,

remodelling of the lower lateral car-
tilage.

Instead of making a broken mid-columel-
lar (butterfly) incision, V-Y advancement
technique incisions are used to lengthen
the columella (Figs. 15c,j,k and 16a,b,c,d).
With the modified columella skin flap, the
procedure to expose the nasal cartilagi-
nous and bony skeleton for remodelling
and repositioning of the lower lateral car-
tilage, is the same as that described for

Fig. 15a,b. Preoperative
lateral and basal views of
a bilateral cleft patient.

Fig. 15c,d. Columella V
incision followed by dis-
section in a supraperi-
chondrial plane with Con-
verse scissors.

Fig. 15e, f. Hump resec-
tion.
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unilateral clefts. Buckling of the lateral
crura is often present and can be correct-
ed by scoring and adjustment mattress
sutures. A columella strut is even more
important for restoring tip projection in
bilateral than in unilateral clefts, as is the
use of a shield graft for tip definition (Fig.
15d–o).

Osseo-cartilaginous vault surgery

In most cases of bilateral cleft, the bony
and cartilaginous dorsum is straight, broad
and low. Standard rhinoplasty procedures

Fig. 15g,h. Resection of
the cephalic part of the
lateral crus and superfi-
cial scoring of the carti-
lage.

Fig. 15i,j. i. Shield graft
sutured in place. j. V-Y
advancement procedure to
lengthen the columella.

Fig. 15k.

Fig. 15l,m. Direct post-
operative situation after
vestibular and alar base
wedge resections. 

Fig. 15m.
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Fig. 15n,o. Pre- and
(long-term) postoperative
profile view. Compared
with the direct postopera-
tive lateral view, there is
a slightly diminished tip
projection and columellar
show.

Fig. 16a-b,c-d. V-Y ad-
vancement procedures to
lengthen the columella.

Fig. 16c-d.

Fig. 17a-b. Crone’s tech-
nique for lengthening the
columella, medial rotation
of the alar base and ex-
cision of scar tissue on
the upper lip.
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are used to narrow and augment the dor-
sum. Autogenous septal and concha car-
tilage grafts are the first choice for dor-
sum grafts.

Maxillary augmentation

In case of bilateral cleft patients with a
complete cleft on one side, maxillary aug-
mentation as described earlier is appro-
priate. In complete bilateral clefts, there
is often a strong retropositioning of the
maxilla, for which a maxillary advance-
ment technique is indicated.

Alar base reallocation

The lateralized alar base on both sides
can be medialized with Z-plasties as
described earlier and, if necessary, com-
bined with wedge resection of alar and
vestibular skin. If there is an indication
for a combination of medial rotation of
the alar base, lengthening of the columella
and excision of the upper lip scars, the
technique described by Crone is very
appropriate (Fig. 17a,b).

In Figures 18-21 pre- and postoperative
views of secondary rhinoplasty in unilat-
eral cleft lip patients are shown.

Fig. 18a-h. Pre- and post-
operative views of a pa-
tient with a unilateral
cleft who underwent an
external rhinoplasty to
correct the asymmetric
and underprojected tip
and an osseo-cartilagin-
ous deviation of the dor-
sum to the non-cleft side.
Postoperatively, a cus-
tom-made vestibulum de-
vice (g,h), was worn  day
and night for six weeks,
and thereafter for six
weeks only at night.
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Fig. 18e-h.
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Fig. 19a-h. Pre- and post-
operative views of a case
of secondary rhinoplasty
in a unilateral cleft lip
nose. The external ap-
proach was chosen to
correct the asymmetry of
the tip to lengthen and
rotate the nose upward
with a columellar strut, a
columellar onlay graft
and a shield graft. Re-
alignment of the nasal
dorsum was performed
with micro-osteotomies.
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Fig. 19g,h.

Fig. 20a-h. Pre- ad post-
operative views of a 14-
year-old girl with psycho-
logical and functional
problems due to the typi-
cal unilateral cleft lip
nose deformity. Through
an external approach, the
septal deviation was cor-
rected, followed by repo-
sitioning of the distorted
lower lateral at the cleft
side and endorotation of
the alar base. Tip pro-
jection was restored with
a columella strut and a
shield graft.
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Fig. 20e-h.

Fig. 21a-h. Pre- and post-
operative views of a 
15-year-old girl who un-
derwent an external rhi-
noplasty to correct a
moderate characteristic
unilateral nasal deformity.
Although no complete
symmetry of the nostrils
was achieved, she lost her
disturbing cleft lip stig-
ma.
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Fig. 21c-h.
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16: THE OVER-PROJECTED NASAL TIP

T.R. Bull

cephalic aspect of the alar cartilage to
suffice in reducing a markedly projecting
tip sufficiently and surgery to this aspect
of the cartilage alone is not adequate. The
purpose of this analysis of the projecting
nasal tip, however, is to draw attention to
the role of the anterior nasal spine. 

When assessing management of a case
of a projecting nasal tip, palpation of the
anterior nasal spine is helpful. If there is
a prominent spine, the entire tip of the
nose may be ‘lifted’ forward by the spine
and reduction may recede the tip by as
much as 3–4 mm. An X-ray of the anterior
nasal spine is also helpful (Fig. 1). 

The anterior nasal spine

The position of the feet of the medial crura
is frequently influenced by the anterior
nasal spine. If the spine is unduly pro-
minent, the feet are thrust forward and
their position is altered in the tip view of
the nasal vestibule. The septum too is
lifted forward. If the nasal spine has been
fractured, there is deviation into one nasal
vestibule carrying both the feet of the
medial crus and the nasal septum to one
side. In these instances, it is well known
in septoplasty that fracture of the nasal

Fig. 1. 

Fig. 2a,b. 

It is well known to rhinoplasty surgeons
that reducing a projecting nasal tip is not
easy. In certain circumstances it may
present a very difficult surgical problem.
If the skin overlying the cartilages is thick,
and the anatomy of the nasal tip is
unaesthetic in that it is bifid or square as
well as being over-projected, fairly radical
tip surgery can be carried out without
problem. Not infrequently, however, with
a projected tip the skin is thin and the
cartilage is strong with a nasal tip that is
narrow and pointed. The overall anatomy
of the nasal tip is over-projecting, with
the anatomy of the dome and projecting
aspects of the lateral and medial crura in
themselves being aesthetic. Reduction of
the projecting tip in these instances
presents a problem. In most cases, the
dome requires to be retroplaced either by
a Lipsett technique or by removing equal
portions of the lateral and medial crura,
leaving the cartilage at the dome intact.
With these techniques, the anatomy of the
dome will not be altered. It is extremely
uncommon for removal of the upper or
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spine is required to achieve a mid- line
position of the nasal septum. It is, how-
ever, the prominence of the anterior nasal
spine and the position of the feet of the
medial crus which are relevant to the
projected nasal tip. 

There are other anatomical factors asso-
ciated with the projected nasal tip, when
the contributory factor to this – and it
may be the sole cause – is a projecting
anterior nasal spine. There is webbing of
the naso-labial angle and a shortening of
the upper lip (Fig. 3a). Finally, there is
not infrequently a very active pull of the
musculus depressor septi. On smiling, the
tip of the nose is pulled down, making a
septal prominence in the supra-tip area and
also a curling and shortening of the upper
lip is apparent (Fig. 2a,b). A marked gum
show is also commonly present. Also, it
is necessary to examine under the upper
lip to see whether there is a very marked
and possibly ‘tight’ median frenulum. 

Surgery for the projecting nasal tip in
those cases in which there is no promi-
nence of the anterior nasal spine, requires
a Lipsett technique or a variation of this
to recess the nasal tip. If, however, the
nasal spine is prominent, this alone may
require correction to reduce tip projection
without surgery to the alar cartilage – the
anatomy of which is frequently aesthetic.
On other occasions with a grossly pro-
jecting nasal tip, surgery to both the ante-
rior nasal spine and the alar cartilages is
necessary. 

Excision of the anterior nasal spine

Infiltration in the region of the nasal spine
with a vasoconstrictor is necessary as this
is a particularly vascular area. The trans-
fixion incision is carried down to the
anterior nasal spine with dissection to
expose the anterior nasal spine. A coarse 
rongeur is needed to remove the anterior
nasal spine and it is frequently helpful if

the adjacent prominence of the cartila-
ginous nasal septum is dissected and re-
moved. A freeing of the upper lip via this
incision to break the attachments of the
base of the muscular depressor septi is
carried out. A retrograde dissection into
the columellar is needed further to divide
the fibers of this muscle (Fig. 3b). 

These steps achieve a marked alteration
in the anatomy of the projecting nasal tip.
Not only is the projection recessed but
also the feet of the medial crus come to
lie in a more aesthetic position (Fig. 4a,b).
The anatomy of the upper lip is also
changed. A lengthening of the upper lip
results as does a diminution of the web-
bing of the naso-labial angle. In most
cases the upper lip is short and this is a
benefit, but it must also be noted that in
those slightly more unusual cases where
the upper lip is already long, the decrease
in nasal tip projection is counter-balanced
by some lengthening of the upper lip with
excision of the anterior nasal spine. 

Division of the muscle finally makes a
difference to the nasal tip on talking and
smiling. Mobility of the nasal tip is
reduced when this muscle is divided, and
on smiling the prominence in the supra-
tip region of the nasal septum is absent.
Also conspicuous is the change in the
upper lip which is released to be longer
and does not curl on smiling. There may
also be less gum show. The musculus de-
pressor septi, however, is only one of the
factors relevant in gum show and the
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anatomy of the incisor teeth, maxilla and
levator labii superioris may also be
relevant. There are occasions, however,
when division of this muscle alone suf-
fices to bring about a change in a short
upper lip and a gummy smile. A large tight
upper lip frenulum is released either by a
Z-plasty or by a V-Y plasty. This is a
further factor in releasing the upper lip. 

Suturing

The placing of the sutures between the
caudal septum and columella has been said
to influence nasal tip projection. If the
sutures are placed low on the caudal
septum, and high on the columella, the
tip position is recessed: if the sutures are
placed high on the septum and low on the
columella, the tip will be projected. Most
rhinoplasty surgeons, however, will main-
tain that this placing of sutures may in-
fluence the tip position on the operating
table, and the ultimate position of the tip
will revert. In other words, the tip suturing

technique is, in itself, ineffective in con-
trolling tip projection: this too is my view. 

The suture position may, however, be
very relevant if the anterior nasal spine is
excised. If there is a space into which the
tip can be lowered, sutures placed low in
the septum and high on the columella may
effectively recess the tip (Fig. 3a,b). With
excision of an enlarged anterior nasal
spine, if the sutures between the septum
and columella are placed obliquely, the
projecting tip will be receded or retro-
displaced. Either permanent or absorbent
sutures will result in the tip being retro-
displaced into the area previously occu-
pied by the anterior nasal spine. 

Summary

Attention is drawn to the role of the en-
larged or prominent anterior nasal spine
and its relevance to tip projection. In some
cases, excision of a large anterior nasal
spine alone will suffice for retrodis-
placement of the nasal tip. 
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17: AUGMENTATION RHINOPLASTY
I.S. Mackay

costal cartilage as a nasal implant in 1896
(Wallace). In 1900, Professor van Man-
goldt of Dresden used costal cartilage in
a 16-year-old boy with congenital luetic
saddling (de Jong).

Numerous synthetic materials have been
used for nasal implants:

1828 gold and silver Rousset
1904 paraffin Eckstein
1925 ivory Maliniac
1931 cork Dahmann
1939 marble Zeno
1948 acrylic Wolf and Lloyd

More recent synthetic grafts are Silastic
(varying from hard to spongy in form),
polyamide mesh (Supramid), Proplast and
calcium triphosphate (Ossoplast).

From a surgical point of view, those
cases where augmentation may be con-
sidered can be grouped as follows:

Saddle accentuated by a hump

A minor supratip depression which is
accentuated by sometimes even a small
hump and where removal of the hump is

Fig. 1. Pre- (a,b) and
post- (c,d) operative
views showing a small
saddle accentuated by a
hump where reduction of
the hump reduced the
need for augmentation to
a slither of cartilage in the
supratip region (com-
bined with chin augmen-
tation using a Silastic im-
plant).

Augmentation of the nose frequently pre-
sents a greater surgical challenge than
reduction rhinoplasty. Generally, with the
latter, providing the surgeon takes the
necessary steps to correctly assess the
degree of reduction that is required, per-
forms this carefully and uses the now
well-established and safe techniques, few
problems should be encountered. The
same is not true for augmentation, where
grafts may become infected, extrude,
absorb, twist, buckle, move or present
unsightly irregularities at their edges. With
an autogenous graft, there is the added
possibility of problems at the donor site
with infection, pain or other disfigure-
ment. 

Synthetic grafts overcome the latter
difficulty, but are more likely to extrude
and can feel ‘unnatural’. There are, how-
ever, certain circumstances in which a syn-
thetic graft may provide the best option.

The first human bone graft to the nose
was described in 1861 by Ollier, who
carried frontal bone as part of a forehead
flap reconstructive rhinoplasty. Konig
described the first cartilage graft using
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all that is required to restore the profile.
This is particularly applicable to females
in whom a smaller nose may even be seen
as an advantage (Fig. 1).

Minimal depression requiring ‘filling’

A small depression in the supratip region
or elsewhere in the nose may simply
require a little padding to fill in the depres-

sion. It is tempting in this situation to use
an injectable filler such as collagen, but
the improvement is often short-lived.
Injection with more permanent ‘fillers’
may have a useful role in the future, but
long-term follow-up with these is not yet
available. In this situation, an autogenous
graft such as temporalis fascia or thin
strips of cartilage is advantageous. The
lower lateral nasal cartilage is particular-
ly suitable for this purpose (Fig. 2).
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Fig. 1c,d.

Fig. 2. Pre- (a) and post-
(b) operative views dem-
onstrating the use of auri-
cular cartilage as a filler
to augment minor depres-
sions in a revision rhino-
plasty. 
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Moderate sized saddle 

The small to moderate sized saddle can
be corrected using conchal cartilage from
the ear or nasal septal cartilage, if this is
still available.

Septal cartilage is particularly suitable
for augmenting the columella when sup-
port is required; even quite large saddles

can be corrected using layers of cartilage
sutured together as a ‘sandwich’ and if
necessary covered with a layer of tempo-
ralis fascia to soften the edges which may
otherwise be visible, especially in a patient
with thin skin (Fig. 3).
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Fig. 3. Pre- (a,c,e) and
post- (b,d,f ) operative
views demonstrating a
moderate saddle defor-
mity corrected with a
‘sandwich’ of layers of
auricular cartilage to the
dorsum and septal carti-
lage harvested posteriorly
and implanted anteriorly
to augment the columella.

Fig. 3c,d.
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Large saddle 

It is the gross saddle, where there would
be insufficient material available from the
ear or septum, which presents the major
problem and where most controversy lies.
In this group, there is often loss of nasal
bone in addition to loss of cartilaginous
support of the nose. Here the choice lies
between iliac bone graft, which may
absorb, rib cartilage, which may twist and
change shape, or a synthetic material,
which may extrude and be lost.

Saddle associated with lack of septal
support

Where there is lack of septal support,
particularly at the tip of the nose, this
should be corrected by replacing missing
septal cartilage, either with septal car-
tilage harvested more posteriorly or con-
chal cartilage from the ear. If this is not
corrected, it may lead to protrusion or
extrusion of the graft at the root of the
nose, due to the cantilever effect. An
added advantage of correcting lack of

septal support by replacing missing car-
tilage is that this usually results in a very
much smaller defect which can then be
corrected by a small conchal cartilage
graft.

Saddle secondary to granulomatous or
other disease 

The saddle which results from granulo-
matous disease, such as sarcoid or Wege-
ners, or such conditions as relaps-ing peri-
chondritis, presents a particular problem.
Clearly, in the first instance it is impor-
tant to undertake all steps to make the
diagnosis and treat the underlying cause.

Having completed this, however, one
must then set about correcting the defect
and it is in this group that synthetic mate-
rials may play a major role. They can be
inserted with minimal operative interven-
tion under local anesthesia and should not
change shape or themselves be suscepti-
ble to the disease process (Fig. 4). 

Fig. 3e,f.
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Deviation of the nose 

Deviation of the nose may require correc-
tion of the septum, the nasal bones and
possibly the tip of the nose. At times,
however, despite all this, the nose will 
still not look straight and some form of
camouflage technique will be required.
Frequently this will be combined with

septal surgery or some other rhinoplasty
technique, and septal cartilage or lower
lateral nasal cartilage may be readily avail-
able to use to good effect to augment one
side of the nose, leading to an ‘impres-
sion of straightness’.

Fig. 4. Pre- (a,b) and
post- (c,d) operative pho-
tographs demonstrating
the use of Silastic to cor-
rect a saddle secondary to
granulomatous disease. 

Fig. 4c,d.
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Implants and graft options

So far, the perfect graft material has not
been found. It should be:
1. non-toxic, non-carcinogenic and non-

allergenic
2. non-destructive to adjacent tissue and

should not impede healing
3. look and feel ‘natural’
4. non-resorbable
5. easily available
6. easy to shape
7. easily sterilizable
8. easily removable should this be neces-
sary 

Autografts

Bone

Bone has probably been the most com-
monly used material for nasal augmenta-
tion for over 100 years. It is not, howev-
er, free from possible complications: a
painful donor site, the use of a hard mate-
rial in a soft part of the nose, and the
necessity for a recipient bony bed to be
made available so that revascularization
is possible and even then the graft may,
and frequently does, resorb. Infection, as
with all grafts, may occur involving total
or partial loss of bone. Superficial skin
breakdown may follow infection of a graft
with conspicuous scarring, particularly
with thin and tethered skin from previous
trauma or surgery.

Cartilage

Autologous (autogeneic) cartilage appears
to be a satisfactory material and is par-
ticularly suitable for correcting small to
medium sized defects when cartilage can
be harvested from the concha of the ear
or septal cartilage. Neither of these donor
sites is usually associated with significant

postoperative pain or other problems. The
use of diced or morselized cartilage has
been advocated, but it is apparent that
absorption is more frequent with frag-
mentation. When more material is
required, the rib may be chosen as the
donor site; this, however, can be painful,
may rarely lead to a pneumothorax and
the graft may twist. Mowlem confirmed
twisting in about 50% of cases. Removal
of both the perichondrium and superficial
underlying layer of cartilage from the rib
graft was recommended to ensure that it
remained straight. In a series of 300
patients undergoing nasal costal cartilage
graft, however, 20% required revision for
a variety of reasons, including twisting
(Gibson).

Banked bone and cartilage has also been
used and bovine cartilage, originally intro-
duced by Stout in 1933, has enjoyed a re-
vival of interest. The techniques for pre-
serving and sterilizing these tissues either
by boiling, Merthiolate, 70% alcohol,
freeze-drying, irradiation or other man-
oeuvres, are necessary, but it has been
demonstrated that foreign body reaction
is more vigorous with these grafts which
tend to be replaced in time with fibrous
tissue or become heavily calcified. Bovine
cartilage tended to resorb in ten of a series
of 12 implants. Cadaver rib cartilage
stored in Cialit (similar to Merthiolate)
was followed up in 63 patients after nasal
augmentation. In 12 of these implants,
there was a recurrence of the deformity
either due to infection, extrusion or ab-
sorption. The material was firm and brittle
and, radiologically, 50% became calcified
(Gibson).

Dermofat and dermis grafts

Dermofat and dermis grafts were first
described in 1920 and used in 1932 for
nasal augmentation. The major problem
with these grafts is judging the degree of
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absorption that may occur. Thompson esti-
mated approximately 20% absorption,
while Reicht allowed for a 10% reduction
in volume. A further disadvantage, as with
all soft implants, is that it is not possible
to fashion and shape the graft.

Synthetic grafts

Muhlbauer, while advocating the use of
homologous (allogeneic) rib cartilage to
augment the nose, believes that synthet-
ics should be used only as a ‘last resort’,
as there is a tendency for infection and
extrusion. A Silastic graft, however, does
have certain advantages. It is not associ-
ated with a painful donor site, if it does
become infected it can be easily removed,
it is a simple matter to insert, and this
can easily be undertaken under local anes-
thesia.

Milward, reviewing 76 cases, found it
unsatisfactory in 27 cases, but it is inter-
esting to note that none were lost in the
nine patients in whom Silastic was used
to correct a saddle deformity in which the
graft was inserted via an external midline
columellar incision. Rozner described 22
cases in which Silastic was used and
where only two were lost, while Marvin
reported 24 cases in which an L-shaped
strut of Silastic was used via a midline
columellar incision and no cases were 
lost.

A review of the fate of Silastic nasal
implants in 87 cases over a ten-year peri-
od with a minimum period of follow-up
of one year (average follow-up 3.5 years)
was reported in 1983 (Mackay). The type
of Silastic prosthesis, whether firm or soft,
did not appear to affect the result, but
introduction of the graft via an intranasal
vestibular incision was shown to be less
satisfactory than a midline vertical col-
umellar incision.

Polyamide mesh has been used to aug-
ment the cartilaginous portion of the 

nose. One hundred and eighty-six cases
with a minimum follow-up of one year
were reported for saddling, only three of
which were lost to follow-up; of the 186
implants performed, there was no inci-
dence of superficial skin loss and the nose
remained soft and mobile, resisting trau-
ma and the ‘marking’ from the minor trau-
ma of wearing glasses (Stucker). Poly-
amide mesh, however, simply acts as a
filler and the shape cannot be accurately
fashioned, which is a considerable limit-
ing factor in its use for more major
augmentation. Reliable long-term studies
demonstrate its eventual near-complete ab-
sorption.

Surgical technique

Harvesting of autografts

The donor site

Nasal septal cartilage is an excellent graft
material particularly suited to providing
support. Relatively large areas of septal
cartilage can be excised without fear of
further saddling, providing this is removed
posterior to an imaginary line joining the
anterior nasal spine to the osseocartilagi-
nous junction. Several layers may be
sutured together to form a sandwich which
can then be carved into shape to fill the
defect. The edges of such a graft need to
be meticulously thinned and bevelled,
using a sharp blade to prevent these edges
producing sharp ridges which can be felt
and seen, particularly under thin skin. The
nasal septal mucoperichondrial flaps can
be sutured with through-and-through mat-
tress sutures which usually negate the need
for any nasal packing, although care
should be taken not to over-suture or to
tie these too tight as this can result in
necrosis and a septal perforation.

The pinna provides an excellent site
from which to harvest autogenous car-
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tilage for nasal augmentation. Areas of
cartilage of up to 3.5 cm long can be
excised from the conchal cartilage with-
out any change in the shape of the ear,
providing the anti-helical fold is kept
intact. This can be achieved via a poste-
rior or anterior approach, the latter being
preferred if a composite graft is to be tak-
en, incising the skin immediately anteri-
or and deep to the anti-helical fold. If car-
tilage alone is to be taken, the skin can
be elevated from the underlying cartilage
by blunt dissection up to the posterior
edge of the external auditory meatus. The
cartilage is then excised. If a composite
graft is required with skin and cartilage,
the initial incision is continued through the
cartilage, which is then elevated from the
underlying skin of the posterior surface
of the pinna. The skin and cartilage com-
posite graft is then excised and the defect
made good by fashioning an island graft
of postauricular skin which is pulled
through from posteriorly to anteriorly and
meticulously sutured in place.

Once hemostasis has been achieved, the
skin incision can be carefully secured with
fine sutures. Tardy has described a sim-
ple and effective dressing of two layers
of Telfa sandwiched on either side of the
donor site bed and overtied with a single
through and through nylon bolus suture,
which provided firm compression for 48
to 72 hours. With this, no head bandage
or other dressing is required.

The techniques for harvesting bone are
well established. With iliac crest bone
grafts, the postoperative pain, possibility
of hematoma or infection and the ultimate
scar, are obvious disadvantages. Meticu-
lous suturing can make the scar minimal
and removal of the medial table of the ili-
ac crest or central portion minimize the
deformity. Costal cartilage grafts also have
similar problems of harvesting, with the
added possibility of a pneumothorax.

The recipient site

The technique for introducing the nasal
graft varies. Converse favors the cartilage-
splitting incision for introducing the graft.
This was thought to be the incision of
choice for all grafts, except those which
need to extend from the tip of the nose
when a rim incision was preferred. Apart
from minimal midline scarring, however,
the external columellar incision has the
advantage of ensuring an exact midline
pocket which does not lead into the nasal
vestibule. A laterally placed intranasal
incision may predispose to an oblique
pocket. In a series reporting the fate of
Silastic, the incision was the main factor
contributing to success or failure. Of 23
cases in which Silastic was inserted via
an intranasal incision, ten were unsatis-
factory either because of infection, ex-
trusion or poor alignment. In 62 cases
inserted via an external midline columel-
lar incision, all remained satisfactory
(Mackay).

Whenever possible, the recipient pock-
et should be fashioned in such an exact
way that the graft can be placed into this
pocket as a perfect fit. The pocket is then
closed and no more stabilizing sutures are
required. In other instances, however, it
may not be possible to achieve this, par-
ticularly when augmentation is combined
with other procedures undertaken at the
same time, or if an external approach has
been used.

In this situation, the graft can be placed
on the outside of the nose, but in the posi-
tion it will be required. Using 4/0 plain
catgut with a 1-cm straight cutting needle,
the latter is passed through the graft and
into the skin, marking both graft and skin.
The suture is then passed through the graft
at this point, a knot is tied to prevent this
from pulling through and, using a retrac-
tor, the needle is passed intranasally then
out through the point previously marked
in such a way that the graft can now be
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inserted into the nose, and then secured
by careful traction on the suture. It is
unnecessary to tie any further knots as the
suture can simply be strapped to the skin
with a half- inch Steri-strip (Figs. 5 and
6).

An important point to remember is to
mark the site at which any augmentation
is required prior to surgery. Once the skin
has been elevated, it is difficult to be sure
of the exact site and the deformity may
‘disappear’, only to ‘reappear’ once the
skin has reattached itself to the underly-
ing structures.

There is no uniformly accepted view as
to the best method to use to augment the
nose. Some authorities prefer to use syn-

thetic materials, some cartilage, while
others will continue to use bone. Few
would deny that if the perfect synthetic
material were available, then this would
be the obvious choice, being easily avail-
able and in large quantities to fill any
defect, without the problems of infection
or extrusion, and avoiding a donor site.
So far, this remains elusive. There are,
however, some occasions in which today’s
synthetic materials offer real advantages
in providing a quick and relatively sim-
ple solution to the problem, particularly
when larger defects need to be corrected.
For smaller defects, however, cartilage
and, in particular, auricular cartilage re-
mains the author’s first choice.

Fig. 5. Cartilage ‘sand-
wich’ sutured and secured
with a 4/0 plain catgut
suture.

Fig. 6. The suture can be
secured with an adhesive
dressing.
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18: SURGICAL MANAGEMENT OF LARGE
SEPTAL PERFORATIONS

Rodolphe Meyer

meatus. Finally, the external skin over the
upper lateral cartilage is mobilized. This
cartilage can now be severed at its fusion
point with the cartilaginous septum, along
its entire length. The result of the procedure
up to this point, is a hose-like structure con-
sisting of mucoperiosteum and mucoperi-
chondrium with the upper lateral cartilage
attached. The perforation located there
collapses due to the elimination of tension.
The hole which is round or oval becomes a
slit (Figs. 1, 2a and b).

To reduce the size of the actual cartilage
defect in the lamina quadrangularis, I use
one of two methods, depending on the
location and nature of the perforation. If the
hole is not too deep posteriorly and its
greatest diameter is perpendicular to an
imaginary line of the floor of the nose, I
make resections of cartilage strips above
and below the edges of the perforation,
parallel to its greatest diameter. As a result
of this reduction, the lamina quadrangularis
is divided into two parts: the caudal part
can be fully mobilized and pushed back and
up against the cranial part. This decreases
the size of the perforation, which can be
further closed by inserting a dried layer of
parietal fascia. If the patient's nose has a
hump and he agrees to a reduction of the
dorsum, and if the greatest diameter of the
perforation is parallel to the imaginary sa-
gittal line at the floor of the nose, I resect
horizontal cartilage strips in front of and
behind the perforation. In this way, an an-
terosuperior septal plate is separated from a
posteroinferior septal plate. The upper plate
can be pushed down onto the lower plate
following mobilization at the dorsum, in the
same manner as was taught by Cottle and
Loring1 (Fig. 1).

One-step procedure for antero-caudal
septal perforations

In cases of septal perforation of up to 5 cm
in which there is little space between the

Introduction

Today, practically all septal perforations
should be closed surgically. Only a hole in
the posterior bony part of the septum,
which is extremely rare, may remain un-
treated because it does not cause any
problems.

I have completely abandoned the button,
which I introduced in 1972, and small flap
methods in favor of surgery that should
allow the closure of all kinds and sizes of
perforations. Total closure of the perfo-
ration is always the goal. The choice of
surgical procedure is determined by the size
and position of the defect. In the last 15
years, I have developed two methods: one
for closure of perforations of up to 5 cm in
diameter, as a one-step operation, and the
other for larger defects (of more than 4 cm
in diameter) as a three-step procedure.

The extramucosal technique is especially
valuable in treating perforations of up to 5
cm in diameter, because it enables their
closure in one step even if, occasionally, an
additional small bilateral buccal flap is
needed.

One-step procedure for septal
perforations of up to 5 cm in diameter

To close perforations of up to 5 cm with a
one-step method, it is necessary to mobilize
a large area of the mucoperichondrium and
to use adaption sutures free of tension from
the perforation edges. In order to make this
possible, the transfixion incision is first
extended downwards and laterally, parallel
to the edge of the piriform aperture, along
the floor of the nose to the inferior concha
on the lateral nasal wall.

Proceeding from the transfixion incision,
the mucoperichondrium is dissected from
the septal cartilage over a large area. The
mucoperiosteum of the nasal floor is de-
tached laterally as far as the inferior nasal



defect and the columella, it is difficult to
join the columella or the remnant of the
membraneous septum with the dissected
mucoperichondral flap on both sides.

With the perforation closed and sutured,
the bilateral flaps sometimes cannot be
advanced more than the caudal-most edge
of the perforation in the cartilage. The bare
anterior pillar must then be covered with
skin or buccal mucosa, either as a graft or
transferred as a flap. When there is only a
narrow strip of membraneous septum to be
covered just behind the columella, I use a
skin graft from the postauricular region. In
more difficult cases, I prefer the bilateral
use of buccal mucosal grafts, and, in special
cases, I apply two simple gingivolabial
flaps without delay. In such cases, I close
the perforation with extensive extramucosal
dissection, and finish covering the septum
anteriorly with two small gingivobuccal
flaps (Figs. 2B, 3c and d). The small gingi-
vobuccal flap has to cover the bare sub-
mucous area of the remnant of the mem-
braneous septum close to the columella, in
order to close the gap between the columel-
la and the dissected mucoperichondrial flap
which contains the closed perforation. This
is done on both sides, thus avoiding a
columellar retraction (Fig. 3e).

Three-step procedure for septal
perforations larger than 5 cm

For closure of perforations larger than 
5 cm in diameter, I advocated a composite
buccal flap 29 years ago. This method was
first presented at the Swiss ENT Congress
in May 1968 by my assistant, Dirlewanger2.
Later, we were pleased to read that a similar
technique had been demonstrated by Akyil-
diz3 at the Rhinology Congress in Zagreb 
in September 1968. In 1969, Hertig and
Meyer4 published the procedure as Meyer’s
method. It was described again in 19725.
Smaller flaps without cartilage reinforce-
ment were adopted for small perforations
only by other authors.

Meyer's method4 is indicated for the
repair of severe septal defects of more than
5 cm in diameter. It is a three-step proce-
dure in which a spoon-shaped flap from the
oral vestibule, and including a piece of
cartilage, is inserted into the perforation,
and then severed from its pedicle once its
three-layered plate has taken to the septum.
The surgical procedure includes the fol-
lowing three steps:
1. During the first step, I prepare the flap in
the mucous membrane of the oral vestibule.
The flap, which will later consist of a pe-
dicle and an oval piece of cartilage covered
on both sides by mucous membrane, starts
in the gingivobuccal fold of the oral
vestibule, next to the frenulum above the
upper row of teeth. A piece of cartilage is
taken from the entire concha of the ear,
without substantially deforming the pinna.
The cartilage piece is then flattened by
radial incision and placed into a submucous
pocket in the oral vestibule in front of and
below Stenson’s duct (Fig. 5c). Next to this,
another flap is cut inferiorly in the mucous
membrane. This tiny flap retains a proximal
base and is folded under the existing sub-
mucous pouch, but in a deeper layer, not
completely touching the cartilage graft
pocket. The cartilaginous reinforcement is
now between two walls of mucous mem-
brane, one on the superficial oral side and
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Fig. 1. One-stage proce-
dure with extensive muco-
perichondrial and muco-
periosteal dissection for
closing the oval perfora-
tion which has become a
slit due to traction.
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Fig. 2. A. One-stage pro-
cedure, with in addition,
B. Bilateral buccal muco-
sal flaps to be interposed
between the columella and
the two dissected mucosal
flaps.

Fig. 3a. A 50-year-old
man with a septal per-
foration of 5 cm in dia-
meter. b. After elevation of
the columella and bilateral
alotomy, the two muco-
perichondrial and perio-
steal flaps are dissected
for closure of the perfora-
tion in the mucoperichon-
drium, and will receive a
fascia graft between them.
c. Right buccal flap out-
lined. d. Left buccal flap
sutured between the co-
lumella and the left muco-
perichondrial flap after
closure of the perforation.
e. End of the operation
with the buccal flap in-
terposed behind the co-
lumella.
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the other on the non-oral side. The defect at
the donor site of the small distal mucosal
flap is closed by approximation. The pe-
dicle of the whole buccal flap, beginning at
the frenulum, is tubed by moulding a long-
ish horizontal roll of mucosa and submu-
cous tissue, using interrupted small inci-
sions and mattress sutures (Fig. 4A).
2. After about five weeks, during the sec-
ond step, the spoon-shaped flap can be cut
and fed into the nasal cavity to fill the septal
defect through a tunnel running along the
anterior nasal spine. The donor site is then
closed by approximation. In order to facili-
tate suturing the mucous membranes of the
buccal flap to the edges of the perforation,
it helps to incise the base of the columella
and, if necessary, also the alar base (one or
both). The columellar base incision extends
back to the anterior lower edge of the perfo-
ration, so that the portion of the septum
located in front of the defect can be raised
together with the columella, thereby creat-

ing a wide opening to access the perfora-
tion. If the mucous membrane on both sides
of the flap is now sutured to the cleaned-up
edges of the perforation, the columella and
the ventral portion of the septum are auto-
matically brought back to their original
positions. The columellar base is again
sutured to the philtrum and to the medial
edge of the vestibule on both sides. Occa-
sional alotomies are also sutured (Fig. 4B).
3. The patient is left to heal for a further
five weeks, after which the third step can be
carried out on an outpatient basis. The
division of the pedicle is usually performed
under local anesthesia. At the same time,
the three-layered flap in the septum can be
thinned if necessary, and correction of an
alar collapse (Figs. 5g and 6f) or of a
concomitant saddle nose (Fig. 6) can be
added. In some cases, the third step is not
necessary because of postoperative shrink-
ing of the pedicle in and above the premax-
illary tunnel. For large and extremely large

Fig. 4. A. Closure of 
a large septal perforation 
in a three-stage procedure
with a gingivo-buccal
flap. First stage: the three-
layered compound flap,
reinforced with ear car-
tilage, is outlined and
elevated at the buccal
extremity. The incision for
insertion of the cartilage
graft is sutured. The distal
extent of the compound
flap is cut in a V-shape 
and is turned behind the
cartilage graft in another
deeper submucosal poc-
ket. The conchal graft is
spread and flattened and
lies in a very superficial
submucosal pocket. The
reverse flap is placed in
the deep pocket and lines
the cartilage graft. A trans-
mucosal suture holds the
flap extremity. Closure of
the donor area of the distal
aspect of the flap. B. Sec-
ond stage of the proce-
dure: the compound flap is
mobilized and ready to be
introduced into the nasal
cavity. Transfer of the 
flap to the septal defect
through a tunnel in front
of the nasal spine. The flap
is sutured into the septal
defect. The pedicle can be
discarded during the third
stage.
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Fig. 5a. A 25-year-old
man with a large septal
perforation requiring a
three-stage procedure for
closure. b. Outline of the
composite buccal flap.
The operation is per-
formed under analgetic
sedation (Propofol). c.
Insertion of the flattened
conchal cartilage into the
submucous pocket for re-
inforcing the flap. d. The
buccal flap is about to be
elevated and transferred.
e. The flap is elevated and
ready for passing through
a gingivo-nasal tunnel to
the septal defect. f. Inser-
tion and suture of the flap
into the large perforation.
g. Thinning of the neosep-
tum and contemporaneous
correction of the bilateral
collapse by cartilage graf-
ting and transalar sutures.
At the time the septum
was lost, the collapse was
not manifest but was caus-
ed by that loss. g
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Fig. 6a. A 21-year-old girl
with a saddle nose and
complete destruction of
the septum, due to drug
abuse. b. Nasal cavity
without septum, full of
black crusts. c. Well-vas-
cularized extensive com-
posite buccal flap about to
be transferred. d. Suture of
the flap for reconstruction
of two-thirds of the sep-
tum, suture of the colu-
mellar base and of bi-
lateral alotomy. e. Third
stage with elimination of
the pedicle in the gingivo-
nasal tunnel and correc-
tion of the saddle nose
with an ear-conchal graft,
and of the bilateral col-
lapse with cartilage grafts
slices and transalar su-
tures. f. The end of the
third stage. g. The external
result.
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perforations, the staged composite buccal
flap is the only procedure described in the
literature which can achieve a reliable clo-
sure. Even when, in rare cases, a posterior
asymptomatic slit remains, the procedure is
worth doing. In all difficult cases, I inform
the patient that such a slit might occa-
sionally have to be left as an incomplete re-
sult. However, all patients agreed to under-
go the complex three-step surgical proce-
dure.

Septocolumellar reconstruction

For septocolumellar reconstruction, I refrain
from using a labial or nasolabial flap and
prefer the frontotemporal flap, which leaves
inconspicuous scars in the donor area (Figs.
7c-g). The frontotemporal flap has its best
indication in septocolumellar repair. The
columella and septum are the most difficult
parts of the nose to reconstruct. Cartilage-
supported tongue flaps6, arm flaps7, and
cheek flaps8, are not versatile and sophisti-
cated enough to be modelled to conform to
the fine shape of the apicocolumellar struc-
tures. For this purpose, in 1968 I advocated
the use of a frontotemporal flap which I had
already been using for other kinds of recon-
structions since 19635,10-13.

In cases of septocolumellar loss of tissue,
I do not know of any other technique which
is as appropriate as the frontotemporal flap.
I have refined the original technique for
alar repair, described by Schmid and Wid-
majer6 in 1961, for special use in apico-
columellar and septocolumellar reconstruc-
tions14.

The septocolumellar repair flap is cut in
the frontotemporal region and is composed
of a bipedicle carrier flap at the upper bor-
der of the eyebrow, and a rectangular flap at
the temple. This temporal component,
which joins the lateral pedicle of the bridge
flap, is lined by a cutaneous or mucosal
graft, and carries a cartilage graft from the
ear concha. During the first stage, the
superciliary carrier flap is cut as a skin strip

4 mm in width, with the incision bevelled
outwards to include a greater width of sub-
cutaneous tissue. This subcutaneous layer is
backed by a strip of split skin which is
carefully sutured to both the skin edges of
the flap. The donor defect of the bipedicled
limb is closed by pulling down the mo-
bilized skin of the forehead. At the same
time, I form a superficial subcutaneous
pocket in the temporal region through an
incision at the lateral orbital rim, and I
place the auricular graft into this pocket.
Through a second incision, near the tem-
poral hair-bearing skin, I dissect a second
pocket in a deeper subdermal layer of the
skin. This pocket, which does not com-
municate with the first one, is partially
lined with a cutaneous or mucosal graft
from the cheek, leaving the deeper raw
surface covered with gauze only. The edges
of the graft are sutured to the incision.
During a second stage, five to seven weeks
later, the rectangular temporal flap com-
posed of three layers, skin cartilage and
mucosa, is transferred to the septocolu-
mellar defect by means of the superciliary
carrier flap. To facilitate the suturing of the
rectangular flap, and the modelling of the
tip, columella and septum in the proper
position, I usually have to open the ves-
tibule by using a wide basal alotomy or a
paramedian dorsal incision. Both external
layers of the flap are meticulously sutured
to the freshened edges of the internal sep-
tonasal defect. After a further three or four
weeks, during the third stage, the nourish-
ing bridge flap is divided at its proximal
and distal ends, and the septal part of the in-
serted flap can be thinned.

In one exceptional case with a loss of
two-thirds of the columella and the whole
septum, I had to resort to an extended
frontotemporal flap, which required four
stages for reconstruction and, on one side,
an incision continuing from the alotomy up
along the lateral osteotomy line. In this
case, an additional triangular flap was out-
lined and elevated at the lateral end of the
rectangular temporal flap in order that it



Fig. 7. a and b. External
nose constriction, total
loss of the septum and par-
tial loss of the columella,
due to drug abuse in a 29-
year-old female. c. First
stage with preparation of a
frontotemporal flap for
columellar and septal re-
construction. Outline of
the flap before insertion of
an ear-cartilage graft into
a subcutaneous pocket for
reinforcement. d. Second
stage with the flap ready
for gradual transfer. The
distal triangular part of the
flap will be folded and
turned behind the cartilage
graft. e. The patient after
the third stage with the
flap completely transfer-
red for combined septoco-
lumellar reconstruction
and closure of the donor
area. The final flap trans-
fer necessitated a partial
left rhinotomy. f. The pa-
tient after the third stage.
g. The result after the
fourth stage. h and i. Late
result after 5 stages.
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could be folded over the lateral distal end,
thus building a three-layered columella and
anterior septum. The proximal part of the
rectangular flap was lined with buccal
mucosa. During the third stage, the flap had
to be inserted through an enlarged bony
fissure in the left lateral osteotomy line. A
fourth stage was necessary for fixing the

septum in the midline of the cavity.
Nowadays, it is important that large per-

forations in iatrogenic, and particularly in
cocainoman patients can be closed, in order
to stop crust formation, repeated bleeding
and dry pharyngitis. In many cases, con-
comitant external deformities also have to
be corrected.





19: THREE-STEP RECONSTRUCTION OF 
SADDLE NOSE DEFORMITIES

G. Rettinger

plasia, ‘pig snout nose’, and other rare
disorders11.

To evaluate saddle noses, it is neces-
sary to understand certain fix points and
lines4. For example, tip projection is
expressed by the nasofacial (NF) angle
(the angle between the facial plane and
the line from nasion to the tip defining
point; normal ranges between 30° and 40°,
Fig. 1b, insert). A specific and definite
nasofrontal angle is required to make
meaningful measurements of tip projec-
tion. When the nasofacial angle is less
than 30° and the dorsum projects above
the line between the nasion and the tip of
the nose, this situation is called a pseudo-
hump (Fig. 1b, insert).

The frontal view (Fig. 1a and Table 1a)
mainly demonstrates a broad dorsum, tip
and nasal base (ala lateral to a vertical
line through the medial canthus). With a
depressed nasofacial angle, the epicanthal
folds hide a normal medial canthus. This
is due to redundant skin which may be
present.

The lateral view demonstrates a de-
creased projection of both the dorsum 
and tip (Fig. 1b and Table 1b). The colu-
mella is retracted and the nasolabial (NL)

The term ‘saddle nose’ simply describes
a depression of the nasal dorsum without
analyzing the degree and the structures
involved. Frequently the deformity is
limited to the dorsum and can be dealt
with using cartilage grafts3,6,14 or regional
cartilage flaps from the lobular cartilages5.
These methods are reserved for minor
deformities. Congenital or acquired saddle
noses are in fact complex deformities
which need detailed analysis before recon-
struction13. A therapeutic concept is pre-
sented, based on the notion that dividing
one major problem into three minor ones
enables the surgeon to reverse the patho-
logical process and restore proper ana-
tomical relationships, thereby restoring
nasal breathing function. 

Analysis of the saddle nose deformity
complex

There are many different types of saddle
nose which require specific surgical treat-
ment13. The following characteristics de-
scribe the most frequent findings and omit
certain entities, such as maxillonasal dys-

Front view

– wide dorsum

– wide alar base
(alar lateral to vertical line through 
medial canthus (↔))

– epicanthal folds

Table 1a.

Fig. 1a.



angle is acute (Fig. 1b and Table 1b). The
basal view is also changed in a uniform
way (Fig. 1c and Table 1c). The tip pro-
jection is decreased and a short columel-
la results. In addition, the base widens

with an associated lengthening of the nos-
tril sill (Fig. 1c, insert). A disproportion
between the vertical diameter of the com-
ponents of the nasal base can be mea-
sured (Fig. 1c, insert).
The tip defining points are wider than

normal, resulting in a rounded lobule
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Fig. 1b.

Fig. 1c.

Fig. 1d.

Side view
– low dorsum
– decreased tip projection

naso-facial angle NF (between facial
plane FP and line through nasion – tip,
normal {~ 35°) [insert A]

– retracted columella
naso-labial angle NL < 90°

– short columella
– hidden columella

(not visible on side view)
– rounded and long upper lip
– pseudo hump PsH when bony pyramid

is normal [insert B]

Table 1b.

Base view
– rounded nostrils
– alar insertion perpendicular to cheek
– short and broad columella 

(medial crura curled)
– wide interdomal distance 
– disproportion of normally equal dis-

tances between tip, anterior border of
nares, midcolumella and alar base
Insert A = normal
Insert B = pathological

– decreased tip projection causes elon-
gation of nostril sill and upper lip 
(arrows in insert B)

Table 1c.

Vestibule
– Valve angle (VA) 90°

(ballooning)
– Hypertrophy of inferior turbinate (T)
– Deflections of septal remnant

Table 1d.



which includes the nostrils. The nasal
valve angle is also abnormal and may be
90° or greater (Fig. 1d). The anatomical
disturbance of the valve angle (normally
10° to 15°) can account for a portion of
the nasal breathing dysfunction. Frequent-
ly the inferior turbinates show a pronounc-
ed compensatory hypertrophy; in all like-
lihood, this is an attempt to maintain a
normal valve area.

The visible deformities result from
abnormalities in the bony and cartilagi-
nous infrastructure. Practically all the
abnormal findings of the lower nose are
produced by destruction and displacement
of the cartilaginous septum alone. The
abnormalities of the upper part of the nose
are the result of bony pyramid deformi-
ties. In conclusion, reconstruction of the
caudal nasal septum is both the philo-
sophical and structural pillar ‘underpin-
ning’ the surgical repair of the saddle nose,
together with remodelling of the bony
pyramid. Due to severe destruction and
loss of tissue, some additional procedures
are often necessary.
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Fig. 2a. Fig. 2b.

Fig. 2c.

Surgical procedure

Incisions and approach

With manual elevation of the tip and col-
umella, care must be taken that the skin
of the columella is mobile and tension is
minimal (Fig. 2a). If this is checked, an
inverted-V incision in the lower third of
the columella is chosen (Fig. 2b). The
intranasal incision should be placed cra-
nial to the lower border of the medial cru-
ra, to enlarge the columellar flap for lat-
er coverage of the columellar implants
(Fig. 2c). At the dome, the incision should
meet the caudal margin of the lower lat-
eral cartilage and then follow this margin
laterally, like a normal marginal incision.
Using hooks for skin elevation (no for-
ceps), the strong fibers near the dome are
severed and the skin is easily dissected in
an epiperichondrial and an epiperiosteal
plane. The vessels between the medial cru-
ra and near the lateral parts of the later-
al crura are cauterized. The fibrous fatty
tissue between the domes and filling the
deep groove between domes and upper lat-
eral cartilages is removed and the peri-
chondrium preserved (if the perichondri-
um is stripped off from the outer surface
of the lateral crura, the resulting unilater-
al scar will contract and create a medial
convexity, a so-called ‘pinched nose’).

After division of the interdomal liga-
ment and the attachments between the
medial crura, the remnants of the caudal



septum are exposed by elevation of the
mucoperichondrium. The approach to the
infrastructure is now completed, after ele-
vation of skin and mucosa from the intra-
nasal surface of the upper lateral carti-
lages.

Resection and mobilization

The remnants of the cartilaginous septum
are removed after transsecting the inser-
tion of the upper lateral cartilages, leav-
ing the cartilaginous dorsum intact. Parts
of the bony septum should also be remov-
ed for later reconstruction.

The bony pyramid is mobilized by in-
traseptal, paramedial, lateral and trans-
verse osteotomies4,8. In the case of asym-
metries, intermedial osteotomies using the

incisions already present can be under-
taken.

Reconstruction of caudal septum and
nasal valve

The caudal septum between premaxilla
and cartilaginous dorsum must be straight
and stable, since it supports all the sur-
rounding structures such as the nasal dor-
sum, columella and tip. Autogenous sep-
tal cartilage is the material of choice for
reconstruction9. If it is not sufficient in
size or stability, septal bone or autoge-
nous rib cartilage can be used. In the lat-
ter case, a central, balanced graft should
be carved from the entire rib. The graft
should fit exactly into the gap between
the premaxilla and the caudal end of the

Fig. 3a,b.

Fig. 3c,d.
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upper lateral roof cartilage (Fig. 3a) and
should reach at least 5 mm beyond this
level. It is best fixed by sutures (Fig. 3b):
(a) sutures through the graft and soft tis-
sues around the spine prevent the implant
from backward rotation; (b) sutures
through the graft and upper lateral carti-
lages maintain the graft in the medial
sagittal plane. Mattress sutures are placed
both through the graft and the mucosa to
provide stability, and additionally close the
intraseptal space (Fig. 3b-d). Before place-
ment of mattress sutures, the membranous
septum should be pulled downward to pre-
serve some lining for columellar grafting
(see below).

Reconstruction of nasal dorsum

The narrowing of the bony pyramid and
reconstruction of the caudal septum should
adequately elevate the dorsum by revers-
ing the initial pathological process. If
additional augmentation is necessary, a
dorsal cartilage graft can be introduced.
Some details are of special importance:
1. The undersurface of the graft should
exactly fit the outline of the nasal dor-
sum. Spaces between the graft and the
graft bed can cause distortion secondary
to scar contracture.
2. The cephalic part of the graft needs spe-
cial attention as it tends to shift laterally
or lift away from the nasion. Therefore,
the implant should be placed in a pocket

which is prepared exactly in the midline.
The skin over the nasal dorsum is
undermined. The nasal bone is exposed
and rasped to create a bed for graft
fixation. Adequate thinning of the graft is
required to avoid any visible or palpable
‘steps’ or irregularities (Fig. 4a,b).
3. The caudal end of the graft must be
thickest in the sagittal plane, as it has to
replace the fibrous fatty tissue which was
removed during the approach (Fig. 4b).
The caudal end of the dorsal graft is
shaped like a fork to fit the septal graft
in that portion not covered by the
cartilaginous dorsum (Fig. 4a,b).
4. The cross-section of the implant is flat
where it forms the new dorsum with a
gentle curve to the lateral plane (Fig. 4a).
The greatest diameter in the frontal plane
is at the junction of the cartilaginous and
the bony pyramid.

The exactly carved dorsal graft is fixed
to the already reconstructed central pillar
by a suture through the dorsal graft, upper
lateral cartilage, septal graft and all the
way back on the contralateral side.

Reconstruction of the tip, columella and
nasal base

A medial strut of cartilage is placed in a
pocket caudal to the spine with wide un-
dermining of the alar base and fixed in
the fork of the dorsal graft, which pro-
vides a caudal projection and support for

Fig. 4a,b.
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the medial crura (Figs. 4b, 5a). These are
sutured and fixed with through-and-
through mattress sutures, producing two
effects: the lower lateral cartilages have a
new support and the columella is now in
a more caudal position which corrects
retraction of the columella. Additional tip
support is achieved by a suture through
the medial crura, just medial to the domes
in a plane anterior to the dorsal graft,
thereby reconstructing the previously sev-
ered interdomal ligament (Fig. 5b,c).

Two additional cartilage grafts are 

used as onlay grafts for the tip and colu-
mella (Fig. 5d,e). They build up a new
refined tip and produce a double break of
the columella. The cartilaginous structure
prevents retraction and makes the inci-
sional scar rather inconspicuous.

Finally, before skin closure with 6/0
non-resorbable sutures, a suspension su-
ture of the columella base to the premaxil-
lary implant releases tension and moves
the nostril sill medially (Fig. 5e).

Fig. 5a,b,c.

Fig. 5d,e.
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Comments

With these details, the procedure to cor-
rect all the components of a severe sad-
dle nose deformity can be dealt with. They
result in a stable and somewhat stiff car-
tilaginous nose which is nonetheless very
acceptable to the patient. The advantage
of the open approach is the possibility of
dividing the reconstruction into indepen-
dent steps (septum, dorsum, tip and base).
The open approach also allows suturing
of the grafts under direct vision. Careful
preoperative evaluation and meticulous
technique can keep significant complica-
tions to a minimum1,2,7.

Columella

If the columella is very short (e.g.,
Binder’s syndrome), it may be difficult to
close the columellar incision after increas-
ing tip projection.

The interposition of a composite graft,
as well as an initial columellar lengthen-
ing procedure through a VY-advancement
flap from the upper lip, may imperil the
graft or result in an unpleasant scar. Scars
from previous surgery or accidents may
endanger the blood supply and cause col-
umellar necrosis. In these cases, a closed
technique is preferable. The blood supply
to the columella may also be disturbed if
an additional Weir resection of the alar
base is performed. The Weir procedure
should be performed at a second stage,
although it is rarely necessary because nar-
rowing of the nasal base is usually
achieved by elevation of the tip.

Dorsum

In significant depressions and thin atroph-
ic skin, the mere adequate elevation of
the dorsal skin may cause necrosis10,12.
Wide lateral undermining and the intra-

operative ‘skin test’ of placing a sponge
under the dorsum can avoid an unexpect-
ed extrusion of the graft through a skin
defect. If the possibility of necrosis exists,
then controlled tissue expansion (even
intraoperative) can create a proper recip-
ient site for the dorsal graft. If the dor-
sum is short preoperatively, a condition
frequently found in growth disturbances
due to trauma or septal abscess in child-
hood, then elevation of the dorsum may
result in further cephalic tip rotation
(‘height of the dorsum is taken from the
length of the nose’). In these cases, the
nasal infrastructure has to be lengthened.
The length of the dorsal implant must be
adequate to push the medial crural strut
caudally.

A double-layered tip and columellar
onlay graft may also be helpful. In most
instances, the nasal skin will adapt to these
structures, but special care has to be tak-
en with the endonasal skin and mucosal
lining. If necessary, the membranous sep-
tum may be supplemented by buccal mu-
cosa transposition flaps and the lateral
vestibular skin by composite grafts from
the concha of the ear.

Finally, it should be mentioned that the
open approach causes a long- standing
thickening of the supratip area which can
only partially be avoided by pronounced
tip grafts and the creation of an adequate
distance in the levels of the dome and the
dorsal graft.

Further details

Concomitant midface and mandibular dis-
orders with malocclusion should be cor-
rected prior to nasal reconstruction. Mild
forms of retrognathia seen in nasomaxil-
lary dysplasia can be treated by premax-
illary implants or grafts during nasal
surgery. Narrowing of the alar base, if still
necessary after tip elevation, is better
accomplished by a non-resorbable alar

197



Fig. 6a-f. Saddle nose de-
formity after trauma (18-
year-old patient). 
a,c,e. Preoperative views. 
b,d,f. Postoperative
views.

Fig. 6c,d.

Fig. 6e,f.
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Fig. 7a-f. Saddle nose de-
formity after trauma and
submucous septal resec-
tion. 
a,c,e. Preoperative views.
b,d,f. After reconstruction
with autogenous rib carti-
lage. 

Fig. 7c,d.

Fig. 7e,f.
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base suture than by alar base resection.
This technique not only avoids an addi-
tional scar near the columellar incision but
also releases tension and elevates the col-
umellar base.

Conclusions

Severe saddle noses show a host of detail
deformities. Many of these should be dealt
with in a rather aggressive way in order
to achieve a satisfying result (Figs. 6, 7).
The open approach helps to solve the
problem by (a) dividing the ‘big problem’
into three minor problems, (b) providing

direct visualization which helps to main-
tain symmetry, and (c) creating stability
by direct suturing and ‘closure of empty
spaces’.

The prerequisites for good results are
thorough preoperative analysis, delicate
handling of tissues and the realization that
the open approach alone does not replace
a surgeon’s lack of experience.
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20: RHINOSURGERY IN CHILDREN
Developmental and surgical aspects

C.D.A. Verwoerd and H.L. Verwoerd-Verhoef

female (16-18 years). However, some lon-
gitudinal studies demonstrate that growth
of the male nose may continue up to the age
of 20-25 years24. For a correct evaluation of
the effects of trauma and surgery a follow-
up should be continued for at least some
years after puberty. In many case reports
the post-surgery observation period is too
short. Unfortunately, most clinical studies
focus on the development of the nose and
neglect adjacent parts of the facial skeleton.
In particular growth of the upper jaw can be
affected by nasal injury. Therefore, ortho-
dontic and cephalometric data should be
included in the follow-up.

In many cases it is difficult or even
impossible to decide to what extent the
observed nasal development reflects the
genetically programmed growth or the
effects of trauma and surgery.

Anatomy of the nose in infants

A child’s nose differs substantially from the
adult nose in size and form (Fig. 1). Also
the anatomy of the supporting cartilaginous
and bony framework shows significant dif-
ferences between young and adults. The
infant nose is characterized by less frontal
projection, a shorter dorsum, flat tip, short-
er columella, round nares and a larger
nasolabial angle. In proportion to the brain
skull, the facial skull in neonates is much
smaller than in the adult4,8,12.
Specific features of the infant nose are:
1. The septum cartilage reaches from the
nasal tip to the anterior skull base and sphe-
noid (Fig. 3). A perpendicular plate has not
yet been formed. The upper lateral carti-
lages extend under the nasal bones over
their total length and merge with the carti-
laginous anlage of the anterior cranial base
(Fig. 2).

Introduction

For a long time it has generally been
accepted that in children surgery of the
bony and cartilaginous nasal pyramid, and
in particular the nasal septum, should be
postponed until the age of 16 years. Yet, it
neither seems possible nor advisable to
adhere strictly to this rule in all cases.

Rhinosurgery in children can be required
for various reasons3,10,16. Indications are
acute trauma, recent traumatic deformities
and a distortion of the nose, which appears
highly progressive during growth.

Nasal growth and septum surgery

Numerous observations deal with severe
growth anomalies of the nose after submu-
cous resection at a young age. In the latest
decennia, however, several authors stated
that septal correction does not interfere
with nasal growth1,7. Subsequently, the
trend towards performing rhinosurgery in
children has increased substantially. This
change in attitude incurs certain risks and is
not yet based on long-term follow-up of
nasal growth after surgery. Moreover, it
became evident that surgery of the growing
nose should be based on knowledge of the
specific anatomy, developmental mechan-
ics and wound-healing of the supporting
cartilaginous and bony structures in chil-
dren.

Nasal growth and length of follow-up
after surgery 

Nasal growth continues well after puberty.
Growth was found to be completed later in
male adolescents (18-20 years) than in



2. Septum and upper lateral cartilages form
a T-bar-shaped structure, the dorsoseptal
cartilage, which is directly based on the
sphenoid; it supports the nasal bones and
determines the contour of the cartilaginous
nasal dorsum. Anteriorly, it is attached to
the upper jaw by a fibrous connection with
the anterior nasal spine (septospinal liga-
ment).
3. In infants, the vomer is only rudimentary
developed; it is represented by a thin bony
plate on both sides of the basal rim of the
cartilaginous nasal septum and an incom-
plete lamella of bone between the basal  rim
and the palatal bone (Fig. 5).

Nasal development during childhood

During childhood and early adolescence the
facial skull, including the nasal skeleton,
grows faster than the brain skull. Conse-
quently, the baby face will change into an
adult profile with a more prominent nose,
upper jaw and mandible (Fig. l).

Next to dimensional growth of the nose
some structural developments have to be
mentioned here.
1 . Ossification of the cartilaginous septum,
starting near the anterior skull base will
result in the formation of the perpendicular
plate (Fig. 4). The vomer is developing by
fusion of the bilateral and median anlages
(Fig. 5). Finally, the perpendicular plate and
the vomer merge at the age of 6 to 8 years. 
2. The intracephalic parts of the dorsolater-
al cartilages show a process of regressive
changes during the early years of child-
hood, leaving only an extension of 3-15
mm under the nasal bones in the adult
stage.
3. The junction of cartilaginous septum,
vomer and perpendicular plate demon-
strates a variety of morphological presenta-
tions (Fig. 5)15, 18. It is important to recog-
nize that most of the resulting septal cristae
and vomeral spines are directly not related
to deviations of the nasal dorsum since the

growing dorsoseptal cartilage is based on
the sphenoid and ‘stabilized’ in the midline
by the upper laterals (T-bar).

Specific ‘architecture’ of the cartilagi-
nous nasal septum from neonate to adult

In the neonate various parts of the nasal
septum demonstrate obvious differences in
thickness (Fig. 3)4, 17. A zone of thicker car-
tilage (± 3 mm) spreads from the sphenoid
into anterodorsal direction to support the
nasal dorsum (sphenodorsal zone). A sec-
ond zone of thicker cartilage forms the
basal rim of the septum, extending from the
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Fig. 1. Schematic draw-
ings in the sagittal plane of
the heads of a newborn
and an adult. The skeleton
parts of the newborn are in
white and of the adult in
red. The neurocranium of
the newborn is magnified
to the size of the adult.
The neurocranium of both
stages are superimposed.
The ‘extra’ growth of the
facial skeleton during
childhood, in comparison
to the brain skull, is re-
flected in the more pro-
minent nose, and upper
and lower jaw of the adult.

Fig. 2. Nasal dorsum of a
human neonatal specimen
after removal of the
frontal and nasal bones,
demonstrating the dorso-
lateral (= upper lateral)
cartilages merging with
the cartilage of the an-
terior skull base. At the
end of the supraseptal
groove, the cartilaginous
crista Galli can be distin-
guished as a prominence
in the sagittal plane. The
left lower lateral cartilage
is presented on a piece of
paper.



sphenoid to the anterior nasal spine (sphe-
nospinal zone). The caudal rim of the 
septum is only slightly thickened and will
contribute to the support of the nasal tip.

An area of extremely thin cartilage (0.4
mm), ventrocaudal in the septum and sur-
rounded by the thicker cartilage of the
sphenospinal and sphenodorsal zones, may
not be considered to play a role in support-
ing the nasal dorsum.

Essentially the same pattern of thinner
and thicker areas in the cartilaginous nasal
septum is found in older children and ado-
lescents. However due to the formation of
the perpendicular plate, the support of the
sphenodorsal zone of thick septal cartilage
shifts from the sphenoid to the thickened
caudal edge of compact bone of the perpen-
dicular plate (Fig. 4). The junction between
the septum cartilage and the perpendicular
plate is extremely tight.

The role of different  parts of the septo-
dorsal cartilage in nasal growth

Animal studies and clinical observations
pointed to developmental mechanisms, reg-
ulating postnatal growth of the nose and
other parts of the midface.19

The increase of length and height of the
nasal dorsum appeared to depend on expan-
sion of the sphenodorsal zone of thick car-
tilage, which is later based on the caudal
edge of the perpendicular plate. Conse-
quently partial or total loss of this zone will
cause an underdevelopment of the nasal
dorsum, which remains too low and too
short).

The thickened basal rim of the septal car-
tilage (sphenospinal zone) acts as another
growth center. A substantial defect in this
zone results in retroposition of the anterior
nasal spine and maxilla. However, loss of
the area of thin cartilage, anteriorly and
caudally in the nasal septum, does not
appear to interfere with nasal growth!

As the nasal septum and both upper lat-
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Fig. 3. Thicker and thinner
areas of the cartilaginous
septum in a neonate (sche-
matic presentation). a. An-
terocentral area of thin
cartilage; b. Zones of
thicker cartilage: the sphe-
nospinal (basal) zone ex-
tends from the sphenoid
(4) to the anterior nasal
spine (5) and the spheno-
dorsal zone extends from
the sphenoid to the nasal
dorsum; the thickness of
the cartilage varies from
less than 0.75 mm (1),
between 0.75 and 1.5 mm
(3), between 1.5 mm and 3
mm (2), to more than 3
mm (anterior to the sphe-
noid) (6). Vomer anlage
between the basal rim of
the cartilaginous septum
and the palate; the most
dorsal part of the septal
cartilage, including the
crista Galli, is delineated
by an interrupted line.

Fig. 4. Median line tra-
cings of the development
of the perpendicular plate
and vomer. a. One to three
years of age, the septal
cartilage (1) extends as far
as the sphenoid (2); first
anlage of the perpendi-
cular plate  (3) and alae
vomeris (4); between the
basal rim of the cartilage
and palate (5) is the
inferior part of the vomer
(6). b. Ten to 17 years of
age, expansion of the
perpendicular plate and
the bilateral vomeral alae
results in the overlapping
and merging of these bony
structures. c. Adult, bony
integration of both struc-
tures.
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eral cartilages form one T-bar-shaped struc-
ture, defects or scarring of each of the three
components will affect further growth of
the whole structure. For the septum this
may be evident but also injury to one upper
lateral cartilage can result in malformation
of the nasal dorsum (narrowing or devia-
tion).

Different types of nasal maldevelopment
in patients after (partial) loss of septum car-
tilage during early childhood are illustrated
in Fig. 8,9,10.

Preferred fracture lines and septum
deviations 

The nasal septum is a composition of sep-
tum cartilage, perpendicular plate and
vomer. Each of these components has a spe-
cific anatomy, featuring thicker and thinner,
stronger and weaker parts. In case of trau-
ma the septum tends to fracture at the
weakest, most vulnerable sites. This
explains the preference in the location of
fracturing, as observed in adult patients and
children17.

A common fracture of the nasal septum is
the socalled C-fracture. The inferior, ‘hori-
zontal’ part of the fracture follows the thin-
ner area of the septum, immediately dorsal
to the sphenospinal zone. The ‘vertical’ part
is found in the center – the thinnest part – of
the perpendicular plate. The superior part,
varying in length, is located under the nasal
dorsum.

Another presentation of a fracture line

involves the most caudal area of the sep-
tum, and extends from the insertion of the
septospinal ligament through the cartilage
to the dorsal rim, just caudal of the attach-
ment of both upper lateral cartilages. A dis-
sociation of the septal cartilage from the
perpendicular plate is exceptional.

A fracture of the cartilaginous septum is
usually followed by an immediate overlap
of the separated parts. During further (sagit-
tal) growth an overlap might lead to a pro-
gressive deviation without re-integration of
the separated parts (Fig. 6,7)19.

The preference in localisation of fracture
lines is reflected in specific types of septum
deviation in children as well as in adults6,13.

Rhinosurgery, wound healing and
growth: experimental evidence

The effects of surgical interventions have
been analyzed in animal experiments. The
following analasions are in agreement with
clinical observations8, 9, 20, 21, 22, 23. 
1. Elevation of the mucoperichondrium on
one or both sides does not present any dis-
advantage in terms of disturbed growth.
The elevated perichondrium may be stimu-
lated by intraseptal blood to produce fibro-
cartilage which could lead to distortion of
the septum. Thus, intraseptal blood collec-
tion should be presented. 
2. The cutting faces of separated parts of
septum cartilage are quickly covered by
fibrous tissue, impeding a structural re-inte-

Fig. 5a-e. Schematic
transversal section of the
septovomeral junction.
a,b: Development be-
tween birth and ten years.
c,d,e: Variations in the
adult stage. a. Basal rim of
septal cartilage fitting in
the vomeral groove, form-
ed by the vomeral alae in
the neonatal stage: the
inferior part of the vomer,
based on the palate, is a
thin bony lamella with la-
cunae; asymmetrical de-
velopment of the vomeral
alae. b. Progressive en-
chrondal ossification of
the cartilaginous septum
and subsequent remodel-
ling of the bone result in
the formation of a thin
perpendicular plate. c.
Both vomeral alae and the
perpendicular plate have
fused, enclosing a pos-
terior extension of per-
sisting cartilage: sphenoid
tail. d. Complete ossifica-
tion of the septal cartilage
and bony integration of
the vomer and perpendi-
cular plate. e. Asymme-
trical development of the
vomer with formation of a
vomeral spine and sphe-
noid tail, bordered on only
one side by a vomeral ala.
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gration of the cartilage. lt bears the risk of
deviations or angulations.
3. Overlapping edges, occurring after tran-
section of cartilage, should be trimmed for
a good end-to-end adaptation.
4. Re-implanted cartilage fragments tend to
dislocate and crushed cartilage usually
shows progressive deformation during
growth.
5. Mobilisation or partial resection of the
nasal bones or vomer do not disturb further
development!

Rhinosurgery in children

Follow-up studies, and current knowledge
of wound healing and growth mechanics
have contributed to surgical concepts but
still leave many questions unanswered.
Therefore, parents and patients should be
informed that late results can not be pre-
dicted. Even after several years recurrent
septum pathology may occur as well as an
abnormal development of the nose.
Different treatment strategies may be advo-
cated pending the outcome of adequate
prospective studies14,15.

Treatment of recent traumatic deformi-
ties in children

Diagnosis

Correct diagnosis of fractures and disloca-
tions of the bony and cartilaginous nasal
pyramid is difficult in children, even more
than in adults because of the smaller dimen-
sions, the often abundant swelling due to
edema and/or hematoma, and less patient
cooperation. When in doubt, the examina-
tion - inspection and palpation - should be
repeated after 2 or 3 days when the soft tis-
sue swelling has diminished, if necessary
under general anaesthesia. After deconges-
tion of the nasal mucosa anterior
rhinoscopy or nasal endoscopy are manda-
tory for assessment of the cartilaginous
pyramid. Vertical or horizontal fractures are
often found. Fractures of the bony nasal
pyramid do not occur as frequently in chil-
dren as in adults because the nasal bones
are less prominent and the greater part of
the nasal skeleton is cartilaginous.
Moreover, the sutures bordering the nasal
bones have not yet been ossified and could
stretch in case of trauma.

Treatment: Closed reduction

The prevailing method of managing nasal
fractures in (young) children is closed
reduction under general anaesthesia [14]. A
combination of elevation of the nasal dor-
sum – thereby straigthening the nasal sep-
tum – and prolonged digital compression of
the nasal bones is usually successful in
restoring the nasal morphology. The elastic-
ity of the septodorsal cartilage and its
capacity of regaining its original form are
essential for the success of this manipula-
tion. Nasal packing is only tolerated by
older children and contradicted in young
children because they are obligatory nose
breathers. Repositioning of splayed or dis-
located nasal bones is nearly always possi-
ble without an open reduction. In exceptio-

Fig. 6. Horizontal section
through the septum of an
adult rabbit (24 weeks).
Overlapping and angula-
tion of the segments are
the result of a septal
transection at the age of
four weeks. Fusion of the
perichondrium, covering
the cut ends.

Fig. 7. Schematic impres-
sion of the increase in
length of the septum under
normal (a,b), and abnor-
mal (c,d), conditions. The
growth of the interrupted
cartilage with overlap-
ping (c), or angulation (d),
prevents normal lengthen-
ing of the total septum and
results in an underdev-
elopment of the nose.
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nal cases a 2-mm-osteotome may be used to
mobilize dislocated parts and produce a sat-
isfactory alignment of the nasal bones.

Treatment: conservative septoplasty

Obvious deformities of the nasal septum
after recent trauma, usually in older chil-
dren, are treated by a conservative septo-
plasty, within one week after the accident.
At surgical exploration, preferably by
hemitransfixion incision and unilateral tun-
nelling, ‘clinical’ fractures of the septum
sometimes appear to be angulations with a
rupture of the perichondrium on one side
only. Overlapping of fractured edges is a
frequent finding.

A fracture reaching from the anterior
nasal spine to the dorsal side of the septum
just caudal to the upper lateral cartilages, is
rather common. Another preferred site is
horizontal just superior to the septospinal
zone, associated with the vertical fracture
of the perpendicular plate.

At anterior rhinoscopy the differential
diagnosis with a pre-existing developmen-
tal variation, such as disjunction of the sep-
tovomeral region, can be difficult. This pre-
existing disjunction, not related to a trauma,
does not need correction.

After re-alignment of the fractured sep-
tum, intraseptal blood accumulation should
be removed and the mucosa approximated
by through and through suturing. Intranasal
Silastic splints can be used to support the
septum for one or two weeks.

Surgical treatment of deformities of the
septum and nose not related to recent
trauma

Severe breathing problems due to septal
pathology and external distortion of the
nose are generally accepted to be indica-
tions for surgery, in particular, when the
malformations appear to be progressive
during growth.

Fig. 8. Facial profile illus-
trating the development of the
nose and maxilla after loss of
major parts of the cartila-
ginous septum (sphenodorsal
and sphenospinal zone)
during childhood: low and
broad nasal dorsum, retropo-
sition of the anterior nasal
spine, underdevelopment of
the maxilla.

Fig. 9. Facial profile illus-
trating the development of the
nose and maxilla after the loss
of the basal part of the septal
cartilage (sphenospinal zone)
during early childhood: nor-
mal prominence of the bony
nasal dorsum. Underdevel-
opment of the maxilla is
indirectly responsible for
lowering the cartilaginous
nasal dorsum; the cartila-
ginous nasal skeleton of
normal dimension is based on
a retropositioned maxilla.

Fig. 10. Facial profile: normal
nose development in a young
man with a known septal
perforation (anterocentral
part) from the age of nine
years.

206



External correction is usually postponed
until after the adolescent growth spurt
although experimental evidence suggest
that mobilization of the nasal bones will not
seriously disturb growth. Surgery is nearly
always restricted to correction of the mal-
formed septum.

The use of magnifying glasses is advised
for these procedures in children.

As far as the technique is concerned, a
few points should be raised:
1. Hemitransfixion, followed by elevation
of the mucoperichondrium (anterior and su-
perior tunnel) on one or both sides is a tech-
nique suitable for children. If necessary, an
inferior tunnel is made parallel to the max-
illary crest. The mucoperichondrium of the
nasal floor should never be elevated in
order to prevent damage to the incisival
nerves.

For correction of only a crista or a
vomeral spine the mucoperichondrium is
elevated over a smaller area. The mucoperi-
chondrial incision should run just caudal to
the crista or spine. To diminish the chance
of a complicating septum perforation the
cartilage is incised a few millimeters in
posterior direction in order to make a tunnel
on the other side. Cartilage should be
respected as much as possible. The sep-
tospinal ligament should preferably left
untouched.
2. The vomer may be partially resected
without disturbing nasal growth.
3. Resection of a deviating basal rim is not
expected to have consequences for the out-
growth of the nasal dorsum. However, in
young children (less than 5 years of age) it
may lead to a later retroposition of the ante-
rior nasal spine.
4. Posterior chondrotomy or dissociation of
the septal cartilage from the perpendicular
plate should be avoided as this area is of
paramount importance for the support of
the growing nasal dorsum.
5. Defects in the cartilaginous septum
should be reconstructed as completely as

possible, preferably with non-crushed
autologous septum cartilage in order to
minimize the risk of septal perforation or
scar formation between the bilateral mucos-
al membranes. Suturing will help to prevent
dislocation of the implant.
6. A luxated caudal rim of the septum
should be brought into a columella pocket
where it must be anchored by sutures
between the medial crura of the alar carti-
lages.
7. Separation of the septum from the upper
lateral cartilage on one or both sides should
be avoided in order to prevent later irregu-
larities of the nasal dorsum due to reactive,
new formation of cartilage at the wound
surface.

Special post-traumatic conditions

Dorsum haematoma

Rupture of an upper lateral cartilage from
the piriform aperture is a difficult diagno-
sis. In many cases it leads to a dorsum
haematoma, caused by rupture of the exter-
nal branch of the anterior ethmoidal artery,
which penetrates the connecting area
between the upper lateral cartilages and
nasal bones. Observed by anterior rhino-
scopy the haematoma is most evident
between the caudal edge of the upper later-
al cartilage and the cephalic margin of the
alar cartilage. Externally the haematoma is
often concealed by facial oedema. It is rec-
ommended to puncture or drain the
haematoma, and approximate a dislocated
upper lateral cartilage to the nasal bone by
nasal packing.

Septum haematoma and abscess

Septum haematoma and abscess should be
treated in the same way as in adult patients.
When a larger part of the septum has
become necrotic immediate implantation of
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bank cartilage appears to be an efficient
method to prevent a collapse of the nasal
cartilaginous pyramid due to loss of carti-
lage and scar formation. It can not be
expected, however, to promote normal
growth of the nose. The actual further
development will depend on the growth
capacity of remaining vital cartilage.

Bank cartilage is thought to bear the risk
of contamination; therefore, the use of con-
cha cartilage is preferred nowadays.

Septum perforation

Septum perforation is a rare phenomenon in
children. Follow-up of a few patients has
suggested that a perforation limited to the
thin antero-central area of the septum does
not lead to abnormal development of the
nose, probably because it does not interfere
with the growing framework of thicker
zones in the septum (Fig. 3 and 10). Clo-
sure of such a perforation incurs the risk of
scar formation with negative effects on
nasal growth. It is therefore only indicated
in exceptional cases with abundant forma-
tion of crustae and chronic rhinitis.

Late maldevelopment of the nose

After nasal trauma a correct diagnosis is
most important, because neglected injuries
can be the cause of later abnormal develop-
ment (Fig. 11). Sometimes it takes one or
more years before a low and broad carti-
laginous and bony pyramid, flattening and
partial midline dissociation of the nasal
bones, a nearly sagittal position of the fron-
tonasal processes of the maxilla and septal
pathology become evident.

The results of surgical correction of such
progressive nasal deformities in growing
children is often disappointing. A better
option is a rhinoplasty after the adolescent
growth spurt.

Fig. 11. An 11-year-old
girl with nasal deforma-
tion after a previous
trauma, characterized by:
a. low and broad bony and
cartilaginous pyramid; b.
flattening and partial me-
dian dissociation of the
nasal bones; c. almost
sagittal position of the
frontonasal process of the
maxilla.
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21: REVISION SURGERY

C. Walter

Surgical procedures

After proper evaluation, the operation can
be carried out under local or general anes-
thesia. In all cases of revisional surgery,
we add cortisone (Kenacort 40 mg per
100 ml) to the local anesthetic. We feel
that this has an advantageous effect on
postoperative swelling and healing. The
operations are divided into:
1. decreasing surgery
2. augmentation surgery

Approach

The first step in the operation is hemi- or
complete transfixion, according to the
findings. Complete transfixion is used if
we want to reduce the length and width
of the septum or the nasal spine, and to
rotate the columella along the septal car-
tilage portion in relation to the upper lip.
Hemitransfixion is used when no altera-
tion of the nasal-labial angle should occur.

The anterior nasal spine plays a key role
here. Residual septal deviations should be
corrected during this approach and it is
very important to pay close attention to the
size of the inferior and middle turbinates.
The latter sometimes contributes more to
nasal breathing impairment than the
inferior turbinate, and is one of the key
factors in insufficient realignment of the
septum if not corrected. In such cases, we
recommend endonasal partial ethmoidec-
tomy and lateral fracture with partial
resection of the middle turbinate in con-
junction with corrective measures on the
inferior turbinate.

Introduction

It has to be realized that these so-called
postoperative failures can result in minor
deformities or can end in major disasters,
depending on the surgeon’s capability and
the patient’s individual reaction.

In the past, it was said that 3% to 5%
of patients operated on needed some re-
visional surgery. During recent discussions
at international meetings, senior surgeons
have admitted that nowadays, due to the
ever-increasing number of surgeons per-
forming this operation and perhaps also
due to the higher expectancy of patients
with regard to results, the number of re-
visions being performed has risen to 20%
to 25%.

According to the visible deformity, we
can differentiate between:
1. minor deformities
2. medium grade deformities impairing the
nasal airway
3. severe deformities with partial destruc-
tion of the bony or cartilaginous elements
and endonasal strictures in varying de-
grees of severity

Generally speaking, it is not advisable
to reoperate on patients who have under-
gone nasal surgery until one year has
elapsed since the last intervention. As we
are now dealing with two, three, four and
five-year postoperative results, it can be
clearly observed that additional changes
and skin shrinkage take place even after
three to four years. In cases in which
several rhinoplasties have been carried out
prior to the consultation, we advise that
a year and a half should be allowed to
elapse so that suitable tissues can be
found. Preoperatively, a clear and detailed
analysis of the deformities should be
made.



Nasal dorsum

The next step is evaluation of the height
of the nasal dorsum. In the typical
pollybeak deformity, we often have to deal

with an insufficient cartilage reduction in
the lower half of the nasal dorsum at the
junction of the septum and the attach-
ments of the triangular cartilages. Usual-
ly, over-resection of the lower lateral car-
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Fig. 1a,b. Typical polly-
beak nose after 2 rhino-
plasties. Over-resection of
the dorsum and lower
lateral cartilages (frontal
and lateral view).

Fig. 1c,d. Postoperative
situation after augmenta-
tion of the dorsum and tip
with autogenous cartilage
onlay grafts.
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tilages has occurred. The tip is suspended
at the septal angle. Any reduction in the
height of this structure will cause the tip
to drop more. After an initial improve-
ment in appearance, a new pollybeak be-
comes noticeable after a few months in a
nose which is now smaller than before
and more disastrously deformed (Figs. 
1a-d).

We feel that the intercartilaginous ap-
proach gives us a sufficient opening to
evaluate the situation properly. Prior to
any resection of cartilaginous parts and 
in that vital internal valve triangle, the
surgeon must ensure that sufficient car-
tilage is present in the lower lateral
cartilage area to elevate and project the
nasal tip.

If too much of the supporting lower

lateral cartilages has been removed by
mistake, the surgeon should not lower the
dorsum unless he has obtained sufficient
tip projection with onlay grafts, buttons
or struts into the columella and into the
tip region (Figs. 2 and 3). The dorsal pyra-
mid is then uncovered by careful sharp
dissection, carefully elevating the perio-
steum but avoiding injury of the cartilagin-
ous bony junction. This could bring about
additional problems by inward displace-
ment of bone or cartilage at this junction
after dislocation.

After determining the position of the
nasal tip, the next step is realignment of
the nasal dorsum. It is always advanta-
geous to cut through the junction of the
septal cartilage in the upper laterals in
order to free them. In most cases, it is not
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Fig. 2. Insertion of grafts
into the columella (a,b)
and if necessary into the
anterior septum (c,d) to
raise the tip and correct a
retracted columella. 

Fig. 3. Cartilage onlay
graft to replace resected
lower lateral cartilage for
tip elevation.



absolutely necessary to go through the
mucosa.

Simple severing of the cartilages is
often sufficient to narrow the cartilagi-
nous dorsum by freeing these cartilages
(Fig. 4). Smoothing of the nasal dorsum
(there are often residual irregularities), 
for which rasps are the usual instruments,
should be followed by careful suctioning
of the leftover bony particles. Excision of
cartilaginous protuberances under direct
vision with a scalpel at the junction 

of the bony and cartilaginous hump is
sometimes better than the traumatizing
rasp.

If it has been determined preoperative-
ly that the previous surgeon has lowered
the dorsum too much, the surgeon 
should not undermine a wide area of skin,
but should only create a small pocket on
the dorsal line of the nose, in order to 
have just enough room for placement of
a cartilaginous or bony graft. This can be
obtained either from the bony parts of 

Fig. 4. Separation of the
upper lateral cartilages
from the septum but not
the mucosa.

Fig. 5a. Over-resected
nose producing alar col-
lapse, shortening and
saddling (basal view).
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Fig. 5b. Over-resected
nose producing alar col-
lapse, shortening and
saddling (lateral view).

Fig. 5c,d. Operative pro-
cedure prior to inserting
ear cartilage into the dor-
sum. The lateral wall has
already been reinforced
by a cartilage graft. Skin
protection from sutures
cutting through by silicon
plates.

Fig. 5d.
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the septum, vomer, perpendicular plate 
of the ethmoid, or from the auricle or rib
(Fig. 5a-f). Tissue glue is often helpful
for placing the graft directly into the mid-
line and keeping it fixed during the heal-
ing period.

Our first recommendation is: keep the
pocket small. Secondly: choose the right
material for augmentation. Our first choice
is autogenous cartilage, bone and perhaps
alloplastic material, e.g., goretex, for
smaller defects.

In many cases of secondary deformities,
the surgeon did not obtain a proper align-
ment of nasal bones. There could have
been insufficient osteotomies or bony or
cartilaginous breakdowns into the nasal

passage way, leaving indentations or wi-
dening of the nasal pyramid.

Re-osteotomies

In almost all these cases, re-osteotomies
have to be performed. We prefer the
grooved chisel, depending on the thickness
of the bone (3–5 cm width). Because of
the laws of mechanics, it is possible to
direct the bone cut by turning the chisel
in whatever direction necessary. In sec-
ondary rhinoplasties, it is often overlooked
that more than two osteotomies (medial
and lateral) are needed to narrow the bony
pyramid sufficiently.

Many years ago, we advocated triple

Fig. 5e. Postoperative
basal view.

Fig. 5f. Postoperative
lateral view.
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and quadruple osteotomies in order to
narrow nasal bones (Fig. 6). A long time
ago, Baud and Eckel recommended (cit.
Walter, Aesthetische Nasenchirurgie) that,
in cases of periosteal thickening and bony
growth, a partial bony resection of the
ascending ramus of the maxilla (the frontal
process) is more helpful than osteotomies
to reduce the width of the nose (Fig. 7).
In addition, over-excision of the bone
should be avoided. Using very small chi-
sels helps to avoid traumatizing the perio-
steum too much, and we feel that perio-
steal elevation should not be carried out
prior to osteotomy as that would provoke
collapse of the nasal bones. Without perio-
steal elevation, the nasal fragments are
suspended like fingers in a glove.

Dorsum, columella and tip grafts

It is very difficult to reposition infrac-
tured bone and cartilage pieces and at-
tempts to out-fracture these parts with
consequent repositioning by intranasal
packing have proved fruitless. In those
cases, it is better to augment the defect
either by some auricular, septal, or rib
cartilage, or by small pieces of goretex,

which we have been using in such cases
for the past three years with good results.
Such cases require only very circumspect
tissue elevation to enable the surgeon to
fit a piece of material of relevant size
snugly into the pocket. The residual bony
and cartilaginous open roof should be
covered by a properly shaved piece of
septal cartilage, bone, auricular or rib
cartilage.

Correction of the lower third of the nose
is a totally different entity. The basis for
the correction of the ala, tip and columella
is the nasolabial angle. Depending on
ethnic characteristics, age and sex, the
degree varies from 70° to 120°. After
septal resection, we often see an acute
angle, due to tissue and scar retraction
around the nasal spine, or bowed over-
shortened noses which are generally the
result of over-resection and shortening of
the septum and the ala cartilage.

The retracted columella is corrected
using hemitransfixion with augmentation
of the caudal portion of the membranous
septum, or using a sublabial approach
through an oral mucosal incision, ele-
vating both halves of the membranous
septum and inserting a strut. It is better
to over-correct slightly, relying on tissue

Fig. 6. Multiple osteoto-
mies to narrow the nasal
vault.

Fig. 7. Excision of bone
at the piriform aperture to
enlarge the nasal inlet and
reduce the width of the
bony vault.
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retraction and the absorption of cartilage,
rather than implanting too little cartilage
which leads to taking more tissue and
more augmentation at a later date. It is
always easier to trim the cartilage slight-
ly after six to 12 months.

Lost tip support due to over-resection of
the alar cartilage demands augmenta-
tion. The cartilage needed for this can
be taken from the concha or the rib. We do
not favor homogenous material or ar-
tificial implants, especially in a region
which is continuously being touched and
moved.

If loss of center tip support is the only
deformity diagnosed preoperatively, it is

sufficient to make a rim incision unilater-
ally, undermine the tip region and insert
a piece of sculptured autogenous carti-
lage (Fig. 8). We do not see the need for
the open technique because we find we
are better able to stretch the skin and
augment the nasal tip with cartilage which
has an intact columella skin strip. In our
opinion, all other nasal tip deformities
require total exposure of the lower lateral
cartilages, preferably carried out from a
rim incision. This gives the surgeon a 
clear view of the deformity. It is not pos-
sible to find the proper remedy for each
nasal tip deformity, but it should be 
stated that, according to individual needs,

Fig. 8. Tip augmentation
using rim incision.

Fig. 9a,b,c. Reconstruc-
tion of the inner valve by
a lower lateral flap con-
taining skin and cartilage
from its cephalic border.
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there either has to be some cartilage re-
section or augmentation, occasionally
using cutaway parts for the augmentation
in other areas of the nasal tip. If enough
skin is available, only cartilage onlay
grafts are used which are secured by per-
cutaneously placed sutures of 4.0 catgut
over small bolsters in order to prevent
stitch marks.

Endonasal passage way stenoses

The situation is quite different when, as
a result of previous operations, cicatri-
zation of the nasal entrance has occurred.
So-called endonasal passageway stenoses
can be confined to the region of the inner
valve, the floor of the nasal entrance or
the entire circumference.

Only the inner valve stenosis can be
treated successfully by local flaps when

Fig. 10a. Basal view re-
vealing severe bilateral
vestibular stenosis.

Fig. 10b. Insertion of a
composite graft after scar
excision.
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and cartilage is achieved faster in that way.
We prefer the concha part or the inner

aspect of the helix for internal nasal

Fig. 11a. Excision of a
composite graft from the
concha.

Fig. 11b. Island flap cir-
cumcised on the postauri-
cular side.

Fig. 11c. The flap sutured
in place anteriorly. Catgut
is used to avoid suture re-
moval. 
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sufficient vestibular skin and cartilage are
present laterally (Walter). In such a case,
we divide the triangular cartilage from the
septum, cut a medially-based flap from the
cephalic border containing vestibular skin
and cartilage of the right size, of the lower
lateral cartilage and turn this flap almost
90° into the defect (Fig. 9). In case of
endonasal passage way stenosis due to
extensive scarring of the vestibular skin,
composite grafts from the auricle are used
to restore the nasal airway (Fig. 10a-b).

Composite grafts

We can use these grafts on the sidewall,
in the superior or inferior portions of the
nasal passageway. To ascertain a firm grip,
it is important to let the cartilage overlap
the skin portion to allow the surgeon to
place the cartilage edges under the
patient’s own skin, after small tissue
undermining. The area of skin contact and
direct vascularization to revitalize the skin



coverage, due to the configuration of the
cartilage and the tightly adherent skin. The
donor site is closed by a postauricular
island flap or (if not too large) left alone
to granulate (Fig. 11a-c).

Only a few sutures, 2 mm apart, should
be used for tissue fixation. In cases of

extreme external or internal tissue loss,
these grafts can be used as a two-layer
graft, or as triple-layer grafts or saddle
grafts going over the cephalic border of
the septum if bilateral stenosis has oc-
curred. We divide the skin portion in the
midline to allow ourselves to suture the

Fig. 12a,b. Patient after 3
rhinoplasties resulting in
an overshortened nose.

Fig. 12c. Composite graft
prior to insertion after ex-
tensive skin undermining
and scar excision.
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skin and mucosa on each side of the nasal
passage, leaving only the cartilage to
bridge the cephalic border of the septum.
Small rectangular excisions of cartilage at
the side of the insertion of the composite
graft cartilage on the septum will help to
prevent a pollybeak and the sliding of the
cephalic border of the graft upwards to
an unwanted position (Fig. 12a-g).

A hidden columella is corrected by
inserting a composite graft preferably
taken from the inferior antihelical crus,
because this already contains a bent carti-
lage and skin duplicating the columella.
By vertical incision of the skin of the graft

and total transfixion, this graft can be
inserted like a wedge, bringing the colu-
mella forward (Fig. 13).

This technique should only be used if,
due to scar formation, there is no possi-
bility of stretching the mucosa of the cau-
dal portion of the septum for implanting
grafts. We like to leave the nasal packing
in place for five days and advise the pa-
tient to use oily nasal ointment in order
to keep the grafts constantly moist and
lubricated. In some cases, it is very ad-
vantageous to take an impression and
mold an acrylic nasal obturator.

The patient should wear these per-

Fig. 12d. Operative pro-
cedure with small rec-
tangular excision of carti-
lage to prevent pollybeak
and sliding of the graft.

Fig. 12e. Graft sutured in
place.
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forated obturators for three to four months
to enable him to breathe. This is an effi-
cient manner to overcome any residual
scar tendencies from contraction. Anti-

biotics and cortisone (Ultralan 60, 40, 20
mg daily) given systemically are very
helpful in increasing the percentage of
take.

Fig. 12f,g. Postoperative
frontal and lateral view 8
months after rhinoplasty
with insertion of a com-
posite graft.

Fig. 13. Correction of a
hidden columella with a
composite graft of the
inferior anthelical crus.
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22: NASAL VESTIBULAR STENOSIS

G.J. Nolst Trenité

– meticulous planning of the operative
procedure

– special prolonged postoperative care
with the use of a vestibulum device
(nostril splint) to prevent scar tissue
retraction

Analysis and documentation

To analyze the local pathology of the ves-
tibulum, it is important to examine the
nose during quiet and forced nasal breath-
ing in order to determine possible alar
collapse (Figs. 1a,b) and to inspect the
nose without disturbing the anatomy by
using a speculum (Fig. 2). A speculum will
distort the nasal valve angle. Palpation
should not be forgotten when determining
the pathology or the absence (partial or
total) of the caudal cartilaginous septum,
the alar cartilage, and when determining
the tip recoil. When analyzing iatrogenic
and/or congenital vestibular stenosis, it is
important to assess the following:
– whether the stenosis is caused by an

aberrant anatomical structure, such as
a caudal septal deviation, a protruding
lateral crus, or too broad a columella,
which can be corrected by reallocation
and resection of redundant tissue (Fig.
3)

– whether the stenosis is caused by mal-
formation of cartilaginous structures
which can be reshaped, or by mal-
formation of the skin by scarring which
can be resected and replaced by full
thickness skin or composite grafts
(Figs. 4a-g)

– whether there is a shortage of tissue
(skin and/or cartilage) which can be
replaced by local flaps, free transplants

Introduction

Impaired nasal breathing due to iatrogenic
or congenital narrowing of the nasal
vestibule is a difficult problem which, in
most cases, needs surgical treatment. A
thorough analysis of the pathological
anatomical findings causing vestibular
malformation and impaired nasal breath-
ing is a prerequisite for successful surgi-
cal treatment1. The pathology can be sit-
uated in the nasal valve area (caudal end
of the upper/ lateral, septum, head of the
inferior turbinate and piriform aperture),
in the external valve area (skeletal and soft
tissue structure of the ala, columella and
soft tissue of the vestibular floor), or in
both valves (internal and external valve).

If the narrowing of the vestibule is
caused by pathology of the anatomical
structures surrounding the vestibule (cau-
dal septal deviation, a collapsed upper lat-
eral, protruding lateral crus and a too
broad columella), surgical correction
should not be too difficult2,3. In more sev-
ere cases in which a collapsed ala is
caused by over-resection of the lateral crus
and stenosing scar tissue, a more com-
plicated surgical procedure, with the use
of composite grafts, is indicated. Also, the
(secondary) congenital vestibular stenosis
in the unilateral cleft lip patient is diffi-
cult to correct. The results of the surgical
treatment of the above-mentioned iatro-
genic and congenital vestibular stenosis
are often disappointing. What seems a
good result in the immediate postopera-
tive period will diminish in the first post-
operative months due to scar tissue retrac-
tion during the process of healing.

The surgical treatment is complicated
and demands a rational approach:
– a thorough analysis of the pathological

anatomical findings



of skin, cartilage and/or composite
grafts (Figs. 5a-f).
After thorough analysis of the patho-

logy, a rational step-by-step operative pro-
cedure should be planned. Furthermore,
standard pre- and postoperative photo-
graphic documentation (frontal, lateral,
oblique and basic view) is obligatory in
order to evaluate the postoperative results,
and, if possible, pre- and postoperative rhi-
nomanometry and/or acoustic rhinometry
tests should be performed to determine
the functional result.

Operative techniques

The diverse etiology of vestibular stenosis
demands a large spectrum of operative
procedures. In the following discussion,

we will only consider the more com-
plicated surgical procedures, such as those
in unilateral cleft noses and severe iatro-
genic vestibular stenosis which require
composite grafts.

Composite graft harvesting procedure

The auricle is a very appropriate donor
site for composite grafts in nasal surgery.
A careful operative procedure will not
leave an obvious postoperative deformity
of the auricle. Depending on the amount
of composite graft needed for the recon-
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Fig. 1a. Alar collapse
during forced nasal
breathing due to too nar-
row a nasal valve angle.
b. Postoperative view af-
ter external rhinoplasty to
correct too narrow a
internal valve angle with
spreader grafts combined
with narrowing of the col-
umella base. 

Fig. 2. Inspection of the
vestibulum and the nasal
valve area.

Fig. 3. Vestibular stenoses
due to a broad columella
and a caudal nasal septal
deviation in a cleft lip
patient.
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Fig. 4a. Preoperative view of a patient with vestibular stenosis on the right side
due to over-resection of the lateral crus and scar tissue retraction. b. Frontal view
in the early postoperative period with a custom-made vestibulum device in situ to
prevent scar tissue retraction. c. Frontal view of the final result. d. Preoperative
lateral view of the right side. e. Lateral view of the right side in the early post-
operative period with the custom-made vestibulum device in situ. f. Preoperative
basal view. g. Postoperative view with the broken columella incision scar, which
is only slightly visible due to little inversion of the wound edges.
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Fig. 5a. Preoperative
view of a patient with
severe vestibular stenosis,
malformation of the tip
and the dorsum due to
over-resection of the na-
sal skeleton and soft
tissue. b. Early postopera-
tive result. c. Preoperative
endoscopic view of the
vestibular stenosis at the
right side. d. Preoperative
endoscopic view of the
vestibular stenosis at the
left side. e. Preoperative
basal view. f. Early post-
operative basal view after
reconstruction of the na-
sal skeleton with the use
of composite grafts to re-
store the nasal airway.
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struction of the nasal vestibule, a partial
or complete conchal composite graft can
be harvested. To harvest a partial conchal
composite graft, first mark the skin to be
used for the composite graft on the an-
terior side of the concha and then use the
postauricular approach to prevent a visible
scar on the anterior side of the auricle.
The harvesting procedure should start with
isolation of the composite part of the graft.
A circumferential skin incision extending
to the cartilage (and including perichon-
drium) is made of the marked anterior

auricular skin which is to form the com-
posite part of the graft. Care must be taken
to protect this part whilst the remainder
of the anterior dissection is carried out in
the subperichondrial plane. Posterior dis-
section is then performed in the supra-
perichondrial plane via a postauricular
approach. The donor defect can either be
repaired by an island skin flap of the
appropriate size marked on the area medial
to the auricular sulcus, so that it can be
mobilized via a subcutaneous tunnel to
the donor site, or by a free full thickness

Fig. 6a-f. Surgical proce-
dure to harvest a partial
composite graft and carti-
lage grafts from the con-
cha. The skin defect at the
donor site is closed with
an island skin flap
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Fig. 7a-f. Cadaver dis-
section pictures of a com-
plete conchal composite
graft harvesting proce-
dure.
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skin graft. The island skin flap or full-
thickness skin graft is sutured in situ and
the donor site is closed with 6/O ethyl-
ene (Figs. 6a-f).

When a complete conchal composite
graft is needed, an anterior approach
should be used. Prepare an island flap on
the postauricular side in the auricular sul-
cus region. The island flap must not be
too far from the postauricular area lateral-
ly, in order to prevent a postoperative
glued-on appearance of the auricle (Figs.
7a-f).

Surgical correction of vestibular stenosis
in the unilateral cleft patient

For the surgical correction of vestibular
stenosis in the unilateral cleft patient, an
external approach is very appropriate.
However, instead of the usual broken col-
umella incision, a V incision at the base
of the columella is often preferred before
finally performing a V-Y procedure to
lengthen the columella (Figs. 8a,b). After
developing the columella skin flap, the
cartilaginous vault is dissected in a sur-
gical plane directly supra-, or even sub-,
perichondrially to prevent disturbance of
the overlying SMAS (superficial musculo-
aponeurotic system). With this approach,
direct binocular analysis of the pathology
is possible, and reconstruction can be car-
ried out under direct vision. The lateral
crus at the cleft site should be dissected
free, reallocated in a more anterior and
symmetric position, and fixed in this
position with the use of a columella strut
with mattress sutures (Fig. 9a,b). As in
most cases, the alar base is exorotated and,
in retroposition, maxillary augmentation
and medialization and rotation of the alar
base with a modified Z-plasty will im-
prove the aesthetic appearance (Fig. 10).
In many cases there is still functional
impairment due to an oblique skin band
in the dome area and a subcutaneous bulk
in the ala. This can be corrected by a
vestibular Z plasty, in combination with
subcutaneous debulking and fixation of
vestibular skin with a transcutaneous mat-

Fig. 8a,b. Illustration of
a V-Y procedure to leng-
then the columella.

Fig. 9a,b. Dissection of
the lateral crus at the cleft
side followed by re-
positioning over a col-
umella strut in a more an-
tero/medial position with
mattress sutures.

Fig. 10. Medialization
and endorotation of the
alar base at the cleft side
with a modified Z plasty.
To improve tip definition,
a shield graft is sutured
in place.
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tress suture over a silastic button. Depend-
ing on the type of lip closure technique,
there can also be narrowing of the ves-
tibular floor by scar tissue in which case
an auricular composite graft is appropri-
ate to widen the vestibule. In case of pri-
mary congenital stenosis of the vestibule,
often combined with hypoplasia of the
corresponding ala, a double-cross plasty
as described by Naasan and Page4, or a
vestibular labial mucosa flap as described
by Blandini et al.5, combined with a com-
posite graft and an exchange plasty of alar
base of the opposite site, are indicated.

Iatrogenic vestibular stenosis due to pre-
vious rhinoplastic surgery

Although there are many etiological fac-
tors resulting in iatrogenic vestibular ste-
nosis, for example, surgical excision of
vestibular skin tumors, electro coagula-
tion, chemical cauterization, prolonged na-
sal packing, or nasal airway tube, a fre-
quent sequela is a reduction rhinoplasty
with abundant reduction of the vestibular
skin and cartilaginous nasal skeleton, re-
sulting in a functional aesthetic disaster
(see Figs. 4 and 5). Surgical treatment con-
sists of reconstruction of the nasal carti-
laginous skeleton with autogenous carti-
lage grafts and rebuilding of the inner
vestibular lining, in which case an auric-
ular composite graft is very appropriate,
especially in those cases in which there
is scar tissue in the dome area and
overzealous resection of the lateral crus.
Either an endonasal or an external ap-
proach can be used, depending on the
overall pathology and the reconstruction
needs. In case of an endonasal approach,
the cartilaginous part of the composite
graft should be placed in a pocket made
through a rim incision after resection of
the scar tissue in the dome area, the
composite part is placed in the anterior
site, and the cartilaginous part is fixed

Fig. 11. Fixation of a
vestibular composite graft
with transcutaneous mat-
tress sutures over a silas-
tic button.

Fig. 12. Plaster of Paris
cast of the nose, including
the nasal vestibulum. A
custom-made vestibulum
device is fabricated from
this case.

Fig. 13. A custom-made
vestibulum device made
of thermoplastic acrylic
material.

Fig. 14. Custom-made
vestibulum device in situ.
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posteriorly and more caudally than the
natural site of the lower lateral in order
to give extra strength to the alar rim.
Fixation of the composite graft can be
accomplished by transcutaneous mattress
sutures over silastic buttons (Fig. 11). If
the nasal valve is to be reconstructed, an
external approach is more appropriate.

Special postoperative care with a
custom-made device

A retrospective study of 52 rhinoplasties
in cleft lip patients with a follow-up of
one to six years showed, in 10% of the
cases, worse re-stenosis than in the pre-
operative situation caused by postopera-
tive scar tissue retraction6. To prevent this
scar tissue retraction and to ensure good
form and function, a special custom-made
device was developed6-9, based on the
nostril splint described by Nakajima et
al.10.

One week postoperatively, immediately
after removal of the nasal packing and
dressing, a cast of the nose including the
nasal vestibulum is made (Fig. 12). From
this cast, a precisely fitting vestibulum
device is fabricated from thermoplastic
acrylic material (Fig. 13). Both vestibulum
parts of the device are connected through
a thin transparent band of the same acrylic
material. Fixation in the nose is guarant-
eed by the precise fit (Fig. 14). The patient
has to wear this vestibulum device day and
night for the first six postoperative weeks
and then, in the following six weeks, only

at night. Thereafter, once a week, the pa-
tient should check whether it is easy to
place the device, if not he should wear
the device again, only at night, for several
weeks. All patients (n=36, 20 unilateral
clefts, four bilateral clefts, eight iatro-
genic) with a follow-up of six months to
three years, endured their device very
well. There was no local reaction by the
vestibulum skin. The preliminary results
are encouraging, and so far, none of the
patients has redeveloped stenosis of the
vestibule (Figs. 15 and 16).

Conclusions

Surgical treatment of iatrogenic and con-
genital vestibular stenosis, due to insuffi-
cient support of the cartilaginous skeleton
of the tip and vestibular soft tissue scar-
ring, is a complicated matter, demanding
(composite) grafting procedures. The
auricle is an ideal donor site (for single
and composite grafts) due to the natural
concavity of the conchal cartilage and easy
technical closure of the surgical defect
with an island skin flap.

An immediate satisfactory postoperative
functional and aesthetic result will often
diminish in the first postoperative months
due to scar tissue retraction. To prevent
scar tissue retraction, a custom-made ves-
tibulum device (nostril splint) proved to
be of great value in 36 patients, none of
whom developed re-stenosis of the nasal
vestibule. 
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Fig. 15a-f. Pre- and long-
term postoperative views
of a patient with severe
vestibular stenosis, cor-
rected using the external
approach with composite
grafts and dorsal onlay
grafts of the concha of
both ears.
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Fig. 16a-h. Pre- and 
long-term postoperative
views of a patient with
vestibular stenosis on the
right side and over-resec-
tion of the nasal dorsum,
corrected using the exter-
nal approach with the use
of a composite graft on
the right side and dorsal
onlay conchal cartilage
grafts.
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Fig. 16g-h.
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23: GUIDELINES FOR CADAVER 
DISSECTION

G.J. Nolst Trenité

I have developed a sequence of surgical
procedures (first, on one side, the non-
delivery approach, then, on the opposite
side, the delivery approach, followed by
the external approach to check the results
of the former approaches ‘in situ’), which
can all be performed on one specimen.
The reason for starting with conchal graft
harvesting is to obtain the correct soft
tissue feeling of the cadaver specimen.
This ‘dissection guide’ consists of a basic
and an advanced part, each of which takes
two to three hours of practice. In order to
be able to perform all the procedures as
described, it is important to follow the
sequence of the surgical exercises closely.
Apart from the specific NT instruments
(see page 259), which are used in addition
to the general septoplasty instruments, a
pair of gloves, head light, marking and
fixation needles, skin marker and suture
material (as described), are obligatory.

Cadaver dissection

Basic part

Operative techniques
Conchal graft harvesting
Approaches to the tip

– non-delivery
– delivery
– external

Osseocartilaginous vault surgery
– hump resection
– micro-osteotomy

Advanced part

Operative techniques
Septal cartilage harvesting

– spreader grafts

Introduction

Cadaver dissection is an important teach-
ing tool for acquiring knowledge of the
surgical anatomy and for practising sur-
gical procedures. In the past, inexperienc-
ed rhinoplastic surgeons had to follow a
long and arduous path of trial and error
in order to improve their skills in what is
one of the most challenging areas of facial
plastic surgery.

Nowadays, due to the common use of
video presentations of the different surgi-
cal procedures, together with populariza-
tion of the external approach, which al-
lows the preoperative assessment of the
pathology to be verified by direct vision
of the underlying anatomical substrate,
this process of learning is considerably
shorter. Although a growing number of
rhinoplasty courses are combined with
cadaver dissection, the majority of neo-
phyte surgeons still begin septo-rhino-
plasty procedures without having carried
out cadaver dissections. In all teaching
hospitals, cadaver dissection should be
obligatory before starting live surgery, and
this is a good reason to incorporate the
dissection manual from my international
course on modern rhinoplasty techniques,
with accompanying illustrations, in this
second edition of ‘Rhinoplasty, A Practical
Guide to Functional and Aesthetic Surgery
of the Nose’.

The various approaches (non-delivery,
delivery and external approach), tip sculp-
turing techniques, hump resection, micro-
osteotomies and harvesting procedures of
autogenous material have all been cov-
ered. For each surgical procedure, there
is a list of the necessary instruments. To
facilitate these guidelines, there are photo-
graphic illustrations of each surgical step.
As cadavers are a precious commodity,



– columella strut
– shield graft

Alar base wedge resection
– alar flair reduction
– nostril size reduction
– a combination of both

Tip suturing techniques
– interdomal suturing
– transdomal suturing
– lateral crural steal suture technique

Composite graft harvesting
– partial
– complete

Conchal graft harvesting

Instruments: No. 15 blade; rhinoplasty
scissors, curved, sharp and Killner type;
micro skin hooks; Adson Brown tissue
forceps (side grasping teeth)

To harvest a large piece of conchal carti-
lage, the preauricular approach is techni-
cally easier than the postauricular ap-
proach, but it is less elegant since it leaves
a preauricular scar. To outline the post-
auricular skin and cartilage incision, three
needles are used, stabbed through the au-
ricle from the anterior side just medial to
the antihelix, following the lateral border
of the cavum and cymba conchae.

After incising the skin along the line
indicated by the needles, the postauricular
perichondrium and conchal cartilage are
incised, leaving the perichondrium intact
on the anterior side. With a pair of sharp
pointed, curved scissors, subperichondrial
tunnelling is then carried out over the
cavum and cymba conchae. The next step
is to free the cartilage at the posterior side
by blunt dissection in a supraperichondrial
plane with Killner-type scissors. The carti-
lage is now incised just lateral of the ear
canal (a 2-mm strip of cartilage is left)
and around the radix helicis, which should
be left intact for structural support, and
finally resected. The skin incision is clos-
ed with a 5/0 atraumatic running suture.
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Fig. 1. Marking of the
skin and cartilage inci-
sion.

Fig. 2. Skin incision
along the needle.

Fig. 3. Completed peri-
chondrium and cartilage
incision (posterior side).
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Fig. 4. Subperichondrial
dissection at the anterior
side.

Fig. 5. Completed sub-
perichondrial dissection.

Fig. 6. Supraperichon-
drial dissection at the pos-
terior side.

Fig. 7. Completed supra-
perichondrial dissection.

Figs. 8 and 9. Resection
of the cartilage around the
helical crus.



Non-delivery approach

Instruments: No. 15 blade; micro skin
hooks; double-hooked ala retractor;
rhinoplasty scissors, curved, sharp (10
cm); Adson Brown tissue forceps (side
grasping teeth)

The operative procedure for the cartilage
splitting non-delivery approach is as fol-
lows: After drawing the skeletal landmarks
and boundaries on the skin of the nose,
the most cephalic part of the lateral crus
to be resected is outlined with a marking
pen on the external skin. It is helpful to
indicate on the vestibular skin where 
the transcartilaginous incision should be
made. This can be done either by a
through-and-through needle from the out-
side or, more elegantly, by using the im-
print of a surgical instrument on the
vestibular skin.

Care should be taken to preserve at least
5 mm of uninterrupted cartilage (in a ver-
tical dimension) of the lateral crus. Al-
though many surgeons make their inci-
sions through the vestibular skin and
cartilage at the same time, it facilitates
the dissection of the vestibular skin to
perform this in two stages. A vestibular
skin incision with a No. 15 blade is fol-
lowed by dissecting the vestibular skin
free of the proposed resection of the

cephalic part of the lower lateral cartilage
with a pair of sharp pointed, curved
scissors. After splitting the cartilage, the
non-vestibular side of the cephalic part to
be resected is dissected free of the over-
lying soft tissue, and removed. Pressure
of the middle finger of the operator’s hand
(holding the double-hooked ala retractor)
on the lateral crus will give excellent ex-
posure and control during surgery. After
sufficient and symmetric volume reduc-
tion, the vestibular skin should be sutured
carefully with 5/0 atraumatic absorbable
suture material. This simple tip refinement
procedure gives minimal surgical trauma,
and leaves the integrity of the lower lateral
crus intact to ensure the best chance of
an uncomplicated healing process.

Delivery approach

Instruments: No. 15 blade; micro skin
hooks; double-hooked ala retractor; rhino-
plasty scissors, curved, sharp (10 cm);
Adson Brown tissue forceps (side grasping
teeth); small hemostats

The surgical procedure to deliver the alar
cartilages starts with an intercatilaginous
incision with a No. 15 blade. It is impor-
tant to make this incision 1-2 mm from
the internal valve, in order to prevent

Figs. 10 and 11. Removal
of the conchal cartilage
graft.
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unnecessary scarring in the valve area.
This intercartilaginous incision should be
carried well around the anterior septal
angle. If not, delivery could be stagnated.

The next step is to make a marginal
incision (No. 15 blade), hugging the
caudal rim of the lower lateral crus to
prevent surgical damage to the soft
triangle on Converse. The incision starts
at the caudal rim of the lateral crus, goes
around the dome, and follows the caudal
rim of the medial crus as far as necessary.
After these two incisions, the non-
vestibular side of the lateral crus, dome
and intermediate crus is freed from the
soft tissue by dissection with a pair of
sharp pointed, curved scissors in a

Figs. 12 and 13. Marking
of the skeletal boundaries
and the cephalic parts of
the lateral crura to be re-
sected.

Fig. 14. Vestibular skin
incision.

Fig. 15. Dissection of
vestibular skin and peri-
chondrium (subperichon-
drially).

Fig. 16. Dissection at 
the non-vestibular side,
i.e., the supraperichon-
drial plane.
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Figs. 17 and 18. Resec-
tion of the chosen cepha-
lic part of the lateral crus.

Figs. 19, 20 and 21.
Intercartilaginous incision
starting (1-2 mm) lateral-
ly to the internal valve,
then medially and caudal-
ly well around the ante-
rior septal angle.
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subperichondrial surgical plane. Small
curved hemostats are very handy for de-
livering the bipedicle chondrocutaneous
flaps. Precise excision of cartilage is now
possible under direct vision. When the
lateral crus bulges, a weakening procedure
(scoring or morselization) is performed,
if necessary in combination with resection
of a cephalic portion of the lateral crus.

External approach

Instruments: blade No. 11/15, micro skin
hooks, a pair of sharp pointed curved rhi-
noplasty scissors and angled scissors
(Walter or Converse type), double hooked

Figs. 22 and 23. Marginal
incision in a lateral to
medial direction along the
caudal rim of the lower
lateral crus.

Fig. 24. Dissection of the
lateral crus, dome and in-
termediate crus in a sub-
perichondrial plane (on
the non-vestibular side).

Fig. 25. Checking with a
tissue forceps with side
grasping teeth whether
the bipedicle flaps can
now be delivered.

Fig. 26. The bipedicle
chondrocutaneous flap is
delivered.
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ala retractor, Aufricht nasal retractor,  Ad-
son Brown tissue forceps, Cottle elevator. 

The nasal skeleton is exposed using a mid-
columellar incision. The ultimate scar in
the middle columellar region is supported
by the intact medial crura, which dimin-
ishes scar contraction. Therefore care
should be taken not to injure the medial
crura. For the same purpose (to achieve a
more or less invisible scar), the incision
(No. 11/15 blade) is not straight over the
columella, but broken using an inverted
V. The mid-columellar incision is ex-
tended with marginal incisions. The co-
lumellar part with a No. 15 blade, the
vestibular part with angled scissors, Walter
or Converse type. After the vertical (mar-

ginal) incision in the columella, subcutan-
eous pockets (left and right connected)
are made cephalic of the broken columella

Figs. 27 and 28. Broken
columella incision ex-
tended with a vertical
columella incision 1.5–2
mm iside the vestibulum.

Fig. 29. Subcutaneous
columella pocket with a
pair of curved sharp
pointed scissors.

Fig. 30. Completing the
skin incision while the
medial crura are guided
by the scissors.

Fig. 31. Development of
the columella skin flaps.
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Figs. 32, 33 and 34. De-
nuding of the domes and
lateral crura with hooked
(Walter or Converse) scis-
sors using the caudal rim
of the lower laterals as a
guide line.

Figs. 35 and 36. Lower
laterals and cartilagenous
vault freed from the soft
tissue envelope.
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incision and extended caudally of the skin
incision with a pair of sharp pointed curv-
ed scissors. This pair of scissors can now
act as a guarding device for the medial
crura, while completing the columellar
skin incision. The columellar skin flap is
elevated superficially to the medial crura
with blunt dissection, leaving as much soft
tissue as possible on the skin flap. This
enhances the viability of the columellar
skin flap, while the surgical plane is re-
latively bloodless. The vestibular part of
the marginal incision can be completed
with the angled scissors (Walter or Con-
verse type) following the caudal margin
of the lateral crus. The upper lateral car-
tilages, lower lateral cartilages and nasal
dorsum up to the nasal frontal angle, can
now be exposed in their undisturbed posi-
tions. To dissect the cartilaginous vault in
a surgical plane it is important to dissect
Sub SMAS from medial to lateral.

Further dissection of the bony vault will
be described on page 247 (hump resec-
tion).

Hump resection

Instruments: No. 15 blade; double hooked
ala retractor; micro skin hooks; rhino-
plasty scissors, curved, sharp (10 cm) and
Killner-type dissection scissors; Adson
Brown tissue forceps; Blakesley (small)
Joseph periosteal elevator; hump osteo-
tome (10-14 mm); Cottle hammer; nasal
rasp (tungsten carbide)

The nasal hump consists of a cartilaginous
part and a bony part. In most cases, the
bony part is much smaller than the carti-
laginous part. With the endonasal ap-
proach, intercartilaginous incisions are
connected by a transfixion incision in
order to obtain ample access to the hump.
It is important to dissect carefully between
the upper and lower lateral cartilage in
order to prevent postoperative irregulari-
ties of the lateral nasal wall. The inter-

cartilaginous incision in a lateral to medial
direction, just caudal of the nasal valve,
must be continued around the anterior sep-

Fig. 37. Incising the
periosteum at the caudal
end of the nasal bone.

Fig. 38. Elevation of the
periosteum with a Joseph
elevator.

Fig. 39. Incising the car-
tilaginous vault (three
cartilaginous ‘layers’)
from the cephalic to cau-
dal end.
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tal angle. The two intercartilaginous inci-
sions should then be connected by a partial
transfixion incision, unless there is spe-
cific indication for a complete transfixion
incision. With a complete transfixion in-
cision, an important support of the tip in
its connection between the medial crura
and the caudal rim of the nasal septum
will be disturbed. The next step is to free
the cartilaginous part of the hump from
the overlying soft tissues. With careful and
sharp dissection (No. 15 blade) in the
supraperichondrial surgical plane, damage
to the musculus trasversus nasi, as well
as unnecessary scarring and bleeding, will
be prevented. In this cadaver dissection,
the hump resection technique is performed
through an external approach.

After freeing the cartilaginous vault
from the overlying soft tissues, the perio-
steum is incised at the caudal end of the
nasal bone, and elevated with a Joseph
elevator. There is no need to elevate the
periosteum very far laterally. The proce-
dure should be limited to the area of the
hump to be resected. The periosteum at-
tached to the sutura intranasalis can simply
be cut from the bony vault with a pair of
long scissors (i.e. Killner-type). With an
‘Aufricht’ retractor in place, the cartilagin-
ous vault can now be incised by a through-
and-through incision (No. 15 blade) from
the cephalic to the caudal end at the
‘planned’ resection line. Using this car-
tilaginous cutting face as a guideline, the
hump osteotome is introduced to loosen
the bony part at the hump, followed by
removal of the osseocartilaginous hump
en bloc. A (medium-fine) tungsten-carbine
or diamond rasp is now used to smoothen
the bony surface and, if necessary, some
extra shaving of the cartilaginous dorsum
is carried out in order to obtain the desired
supratip-tip relation. In the case of a small
hump, it is easier to start shaving off small
pieces of the cartilaginous hump to the
desired level, and then to use a rasp to
lower the bony dorsum.

Osteotomies

Instruments: No. 15 blade; micro-osteo-
tomes (2 and 3 mm); Cottle hammer; dou-
ble-hooked ala retractor

Osteotomies are required to mobilize the
bony pyramid for in-fracture, out-fracture,
or realignment. With the micro-osteotome,
if necessary sharpened during surgery, it
is not necessary to elevate the periosteum.
This gives less surgical trauma and leaves
the periosteum to a large extent intact, so
that it can act as an internal splint. When
a medial-oblique osteotomy is combined
with a slightly curved lateral osteotomy,

Fig. 40. Introduction of a
14-mm hump osteotome.

Fig. 41. Removal of the
bony cartilaginous hump.
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there is no need for a traditional transverse
osteotomy. The crossover point of both
osteotomies should not be (and aesthe-
tically there is no need) more cephalic
than the intercanthal line, thereby avoiding
the thick bone of the radix nasi. It is
important to leave the (external) periosteal
and (internal) mucoperiosteal lining as far
as possible intact.

Lateral osteotomies can be performed
percutaneously as well as intranasally.
Using the intranasal pathway, the micro-
osteotome is inserted through the soft
tissue of the lateral wall of the piriform
aperture, starting at the ascending process
of the maxilla at the superior margin of
the inferior turbinate. For a low lateral
osteotomy, it should then proceed laterally,

preserving a bony ridge at the base of the
lateral wall of the piriform aperture. In
this way, any possible narrowing of the
airway by in-fracture of the os nasale can
be prevented. It should then proceed,
slowly bending in a lateral to a medial
direction, as far as the intercanthal line at
the most cephalic point of the medial-
oblique osteotomy. Readjustment of the
osteotome after sliding off the bone,
prevents unnecessary lesions of the
periosteum. A 2-mm osteotome is often
sufficient. When the bone is thicker than
normal, a 3-mm osteotome is necessary.

In percutaneous lateral osteotomy, a 2-
mm skin incision is made halfway along
the planned osteotomy line, after which
small point-osteotomies with a 2-mm os-

Figs. 42 and 43. Medial-
oblique osteotomy with a
3-mm micro-osteotome.

Figs. 44 and 45. Endo-
nasal curved lateral osteo-
tomy with a 2-mm micro-
osteotome.
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teotome are made cephalically and cau-
dally along the marked osteotomy line.

Septal cartilage harvesting (spreader
grafts, columella strut and shield grafts)

Instruments: No. 15 blade; micro skin
hooks; rhinoplasty scissors, curved, sharp
(10 cm); nose speculum (Kilian type) and
elevator (Cottle type); Adson Brown for-
ceps (side grasping teeth); needle holder

Division of the medial inter-crural fibrous
tissue offers wide exposure of the caudal
septal angle down to the premaxillary
spine. With a Cottle elevator, subperichon-

drial tunnels are made to expose the carti-
laginous septum in order to harvest graft
material (columella strut, spreader grafts,
and a shield graft). Care should be taken
not to disturb the continuity of that part
of the quadrangular cartilage anterior to
the imaginary line between the most cau-
dal part of the nasal bone (rhinion) and
the anterior nasal spine, in order to prevent
sagging of the cartilaginous nasal dorsum.

The graft is best taken from the thick
areas of the septum lying at the junction
of the perpendicular plate and the vomer,
using a nose speculum for optimal ex-
posure. The average size of the spreader
graft is: 15 × 1.5 × 3 mm; shield graft:
length 10-12 mm, base width 3-4 mm, top

Figs. 46, 47 and 48. Per-
cutaneous lateral point
osteotomies with a 2-mm
micro-osteotome follow-
ing the marked osteotomy
pathway.
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width 6-10 mm; columella strut: average
size 15 × 1.5 × 3 mm. The leftover
cartilage should be crushed and replaced
at the donor site (not necessary in cadaver
dissection).

Spreader graft

After separating the upper laterals from
the septum with a sharp dissection, the
length of the graft is measured, and the
adapted grafts will be placed between the
septum and the anterior border of the
upper lateral cartilage on both sides. Fixa-
tion with mattress sutures (5/0 vicryl with
a P-3 needle, or 6/0 ethilon with a P-1
needle).

Columella strut

The columella strut will be adapted in
length from 1-2 mm above the nasal spine
to the level of the angle just below the
domes of the alar cartilages. This sand-
wich construction is fixed to the septum
with 4/0 vicryl mattress-type sutures
(straight needle 5C-1).

Shield graft

Sculpting of the shield graft: the graft
narrows away from the tip so that the
width at the base is 3-4 mm (top approxi-
mately 6-8 mm; length 10-12 mm). The
most inferior portion of the graft is thinned

Figs. 49, 50 and 51.
External approach to the
cartilaginous septum fol-
lowed by submucoperi-
chondrial tunnelling on
both sides.
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and the edges are baffled. Fixation of the
shield graft to the medial crura is carried
out with 6/0 ethilon using a P-1 needle,
with two or three sutures on each side.

Tip suturing techniques

Instruments: Needle holder, 6/0 ethilon P-
1 needle; rhinoplasty scissors, curved,
sharp, pointed; micro skin hooks; Adson
Brown tissue forceps (side grasping teeth)

Tip suturing techniques can be performed
after a delivery or an external approach.

Interdomal suturing is indicated for a
bulbous tip caused by a wide interdomal
distance caused by an excess of interdomal

Figs. 52 and 53. Har-
vesting of septal cartilage
behind an imaginary line
between the rhinion and
the anterior nasal spine.

Fig. 54. Sculpted graft
material (shield graft,
columella and spreader
grafts).

Fig. 55. Suturing a
spreader graft strut in
place between the septum
and upper lateral.

Fig. 56. Fixation of the
columella strut with a
mattress suture.
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soft tissue, a broad middle crus and/or a
large angle of domal divergence. Tech-
nique: remove the interdomal soft tissue
and perform one or two mattress sutures
with 6/0 ethilon and a P-1 needle.

Transdomal suturing is indicated for a
bifid tip with broad angled domes. Tech-
nique: perform a horizontal mattress su-
ture incorporating a middle and lateral cru-
ral part of the dome, and bury the knot
between the two domes (5/0, P-1 needle).

The lateral crural steal suture technique
is indicated for an amorphous and under-
projected tip. Technique: dissection of the
vestibular skin from the cartilage. Place a
horizontal mattress suture just medial to
or at the dome and reaching out laterally
into the lateral crura. Both sides are per-
formed separately (5/0, P-1 needle).

After the tip suturing technique, the
broken columella incision should be meti-
culously closed with a 6/0 ethilon suture
using a P-1 needle, followed by 5/0 vicryl
(P-3 needle) adaptation sutures of the
marginal incision.

Alar base wedge resection

Instruments: No. 15 blade; micro skin
hooks; Adson Brown tissue forceps; nee-
dle holder

The large variety of alar base configura-
tions demands differentiation in the shape,
type and position of the wedge to be re-

Figs. 57 and 58. Position-
ing and fixation of a
shield graft.

Fig. 59. Interdomal su-
ture.

Fig. 60. Transdomal su-
ture with lateral crural
steal to enhance tip pro-
jection.
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sected. The wedge can be V-shaped, in-
verted V-shaped, or rectangularly shaped.

There are three basic types of reduction:
– alar flair reduction
– nostril size reduction
– a combination of both
Choose your own type of alar base

reduction. Outline the wedge to be re-
sected on the skin. The skin incisions are
made holding the alar lobule with the
thumb and forefinger. The posterior skin
incision (No. 15 blade) in the alar base
should be approximately 2 mm on the
lobular side and not in the alar groove,
followed by the anterior skin incision. In
case of resection of the vestibular skin,

Fig. 61. Marking the
wedge (alar flair reduc-
tion) to be resected on the
alar skin.

Fig. 62. The first skin
incision at the base ap-
proximately 2 mm from
the alar groove.

Figs. 63 and 64. The sec-
ond skin incision follow-
ed by resection of the
wedge.

Fig. 65. Suturing the skin
incision with 6/0 ethilon.
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the skin margin in the nostril should be
slightly baffled in order to prevent inver-
sion of the skin after suturing. Break the
straight line of the incision at the nostril
sill with a ‘hockey-stick’ type incision in
order to conserve the natural rounding of
the nostril sill). Skin closure with 6/0
ethilon (P-1 needle).

Auricular composite graft and island
flap

Instruments: No. 15 blade; rhinoplasty
scissors, curve, sharp, and Killner-type
scissors; micro skin hooks; Adson Brown

tissue forceps (side grasping teeth); needle
holder

Partial conchal composite graft

Mark the skin to be used for a composite
graft at the anterior side of the concha.
Use the postauricular approach (for the
conchal graft harvesting technique, see
page 238). Before starting the harvesting
procedure postauricularly, circumcise the
skin area and perichondrium anteriorly up
to the conchal cartilage. Dissect the car-
tilage together with the marked and cir-
cumcised skin area by a postauricular
approach. Prepare an island flap by cir-

Figs. 66, 67 and 68.
Marking a wedge for nos-
tril size reduction, follow-
ed by resection and sutur-
ing. Note the difference in
nostril size.
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Figs. 69, 70 and 71.
Marking and circumcis-
ing the chosen skin area
of the partial conchal
composite graft.

Figs. 72 and 73. Marking
the skin and cartilage in-
cision.
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Figs. 74 and 75. Skin and
cartilage incision along
the marking points, fol-
lowed by subperichon-
drial dissection at the
anterior side up to the
composite area, and su-
praperichondrial dissec-
tion on the posterior side.

Figs. 76 and 77. Harv-
esting the ‘partial’ com-
posite graft.

Figs. 78 and 79. Prepar-
ing the island flap, fol-
lowed by suturing the flap
in situ at the donor site.
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cumcising the appropriate amount of skin
retro-auricularly and medially to the auri-
cular sulcus, followed by subcutaneous
dissection. The next step is to bring the
mobilized skin flap through a subcutan-
eous tunnel to the conchal donor site.
Suture the island flap in situ and close
the island donor site with 5/0 ethilon and
a P-1 needle. An alternative is to use a
full-thickness skin graft from the same
postauricular region.

Complete conchal composite graft

Circumcise the skin and corresponding
conchal cartilage (anterior side inside the
antihelix, inferior crus and helical crus).
Dissect posteriorly in a supraperichondrial
plane and harvest the large composite con-
chal graft. Prepare an island flap on the
postauricular side of the auricular sulcus
region not too far laterally, in order to
prevent a postoperative ‘glued-on’ aspect
of the auricle. Skin closure with 5/0 ethi-
lon. For the accompanying illustrations,
see Chapter 22, pages 230 and 231.

List of instruments

Blade holder
Cottle hammer
Nose speculum (half Killian)
Micro-osteotome (2 and 3 mm)
Hump osteotome (10 and 14 mm)
Micro skin hooks, one and two prongs
Aufricht nasal retractor
Ala double-hooked retractor
Rhinoplasty scissors, curved, sharp, 10 cm
Angled scissors (Walter/Converse type)
Adson Brown forceps (tissue, dressing,
side grasping teeth)
Blakesley, small
Dissection scissors, Killner type
Periosteal elevator, Joseph type
Elevator, Cottle type
Tungsten carbide nasal rasps (7/8)
Needle holder

Suture material

4/0 vicryl with straight needle (5C-1)
5/0 vicryl P-3 needle
5/0 ethilon P-1 needle
6/0 ethilon P-1 needle

Figs. 80 and 81. Com-
posite graft as used in
cases of anterior vestibu-
lar stenosis.
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24: SEPTOPLASTY – BASIC TECHNIQUES
The nasal septum in rhinoplasty

F.W.A. Otten

cient airway (Fig. 3a,b). This means that
anatomic malformations of the cartilagi-
nous septum can cause functional and aes-
thetic complaints. 

Functional complaints are often the result
of cartilaginous septal deviations in the
anterior nose. This area is the narrowest
part of the nose (Fig. 3b). Small anatomical
abnormalities give immediately rise to
nasal airway obstruction. 

Aesthetic complaints are seen in ‘high’
and anterior cartilaginous septal deviations
resulting in a twisted cartilaginous nasal
dorsum, an asymmetric columella or nasal
tip (Figs.19a and 28a). A cartilaginous sep-
tal defect results in a depression of the nasal
dorsum (Fig. 38a), while an overdeveloped
dorsal or caudal part of the septum can
result respectively in a cartilaginous dorsal
hump, a blunt nasolabial angle or a ‘hang-
ing columella’ (Figs 25a, 33a). 

The bony septum has less supporting
function than the cartilaginous septum and
causes less functional problems as the nose
is posteriorly much wider (Fig. 3b). As a

Fig. 1. The nasal septum
exists of the quadrangular

cartilage or the anterior
cartilaginous septum (1),

the perpendicular plate of
the ethmoid (2) and the

vomer (3).

Introduction

Septal corrections form an important step
in rhinoplastic surgery. Not only for func-
tional, but also for aesthetic surgery the
septum deserves attention. In the past the
septum has been submitted to resection of
bone and cartilage with sometimes even
negative functional and cosmetic conse-
quences. Nowadays, because of its support-
ing function, one tries in a septoplasty to
operate as conservative as possible by pre-
serving and reconstructing the septum. 

The nasal septum consists of a posterior
bony and an anterior cartilaginous part.
Figure 1 shows a cadaver dissection speci-
men of the septum. The bony septum has
two components: the vomer and the perpen-
dicular plate. The anterior cartilaginous
part, consisting of a quadrangular cartilage
and two upper lateral cartilages, is a very
important supporting structure of the nose
(Fig. 2a,b). A straight and firm cartilagi-
nous septum contributes to the contours of
the external cartilaginous nose and an effi-



result the bony septum is easier to handle. 
Septoplasty frequently is the initial step

in rhinoplasty because realignment of the
septum, as the midline supporting structure
of the nose, is essential for successful func-
tional results, nasal tip and bony pyramid
surgery.

The standard approach to the septum

As the cartilaginous septum is an important
supporting structure, it has to be operated
as conservatively as possible. By dissecting
as little as possible, most of the mutual con-
nections of this supporting structure can be
left intact with the rest of the nasal skeleton.
This goal can be achieved in the majority of
the cases by tunneling the anterior septum
only on one side, leaving the contralateral
mucoperichondrium intact. The tunnel is
made on the side where one has space for
handling. If one has to deal with an inferior
deviation of the septum a bottom tunnel is
also created on the same side in order to
visualize that part of the septum that has to
be corrected. After dissecting the cross-
fibers of the covering connective tissue at

the base of the septum the anterior and bot-
tom tunnel become one compartment,
which gives a good view of the septum and
its underlying premaxilla. The above men-
tioned procedure is schematically seen in
Figures 4a-d. Subsequently the septal tun-
nel is enlarged in a posterior direction by
elevating the mucoperiosteal flap of the
bony septum on the same side. By blunt
division of the junction between the carti-
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Fig. 2a. The cartilaginous
septum and the upper lat-
erals form one cartila-
ginous structure. b. The 
septal cartilage right of 
the dotted line forms the
most important supporting
component of the septum,
determines the contours of
the external cartilaginous
nose and is important for a
patent nasal airway.a b

Fig 3a. Strong nasal pro-
file because of a ‘high’
anterior cartilaginous sep-
tum.a



laginous and bony septum, the mucope-
riosteal flap on the contralateral side of the
bony septum can also be elevated (Fig. 4e).
By this standard approach the whole sep-
tum can be reached. 

Cadaver dissection illustrates this proce-
dure in Figures 5a-c. Blunt division of the
cartilaginous and bony septum (‘posterior
chondrotomy’) must not be carried out too
high because then the cartilaginous septum
loses completely the support of the bony
septum and pyramid in the important so-
called ‘K(eystone)-area’, the highest point
of connection between the bony and carti-
laginous septum (Fig. 5c). This is especial-
ly the case when also a hump removal has to
be done, as with this latter procedure the K-
area is also weakened and reduced from
above (Fig. 5d). If the K-area is destroyed it
results in a so-called ‘saddle nose’ (see Fig.
38a). By leaving the mucoperichondrium
on one side attached to the septum one cre-
ates in this situation more stability for this
supporting structure. 

After luxating the cartilaginous septum to

one side, bony septal deviations can be
taken out with a biting forceps, leaving the
anterosuperior bony septum intact in order
to preserve the K-area. Figure 5e shows
this. The rest of the bony septum does not
have an important supportive function. If
necessary, crushed pieces of septal bone
can be put back at the end of the operation,
preventing eventual mucosal atrophy in the
long run.

Before or after this correction of the bony
septum, the cartilaginous septum can be
realigned from the one-sided anterior tun-
nel in about 90% of the cases. Resect as
conservatively as possible and reconstruct
the cartilage in the midline in order to pre-
serve its supportive function. See for an
example Figures 5f,g. 

Tunneling on both sides, with resection
of bony and cartilaginous parts of the sep-
tum, creates the risk that the septum falls
into the nose, pivoting around the K-area
(Fig. 6a). This results in a less supporting
function of the septum and consequently
deprojection of the nasal tip (Figs. 6b,c).
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Fig 3b. Cross-section of
the nasal cavity to indicate
the narrowness of the an-
terior nose in relation to
the posterior nose. b
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c d

Fig. 4a-e. The standard
approach to the septum: 
a.  schematic cross-section
of the anterior cartilagi-
nous septum, b. anterior
and bottom tunnel, c. dis-
section of the basal cross-
fibers, d. anterior and bot-
tom tunnel form one com-
partment for a better view
of the nasal septum and
supporting premaxilla, 
e. posterior chondrotomy
with formation of the con-
tralateral posterior septal
tunnel along the bony 
septum. The contralateral
anterior mucoperichondri-
um stays attached to the
cartilaginous septum for a
better stability.

e

a b



However, one could use this phenomenon
in certain cases on purpose as a procedure
to deproject the nose.

In general, a long hemitransfixion is
made (Fig. 7a). In the subperichondrial
plane an anterior tunnel is made on the
same side (Fig. 7b). Spreading the
mucoperichondrial flap of the anterior tun-
nel from the septum with a nasal speculum
gives a good view of the cartilaginous sep-
tum. However, by subsequently pulling
down the inferior corner of the long
hemitransfixion incision with a small hook

one creates in practice a much better expo-
sure of the septum (Figs. 7c), particularly
when the cross-fibers of the connective tis-
sue between the anterior and bottom tunnel
are also dissected with a knife under clear
and direct vision (Fig. 7d,e).

The situations that can be encountered in
practice are described below. For ‘preoper-
ative management and anesthesia’ see else-
where in this book.

Functional corrections of the septum

The convex deviated high anterior septum

In this case the too high septum is still in
place on the maxillary crest. After creating
an anterior septal tunnel with a blunt eleva-
tor on the concave side, the firm basal
attachments of the mucosa to the caudal
septum and maxillary crest are dissected
with a knife. After freeing the caudal edge
of the cartilaginous septum and the maxil-
lary crest from their overlying mucosa, the
two structures are separated bluntly from
each other so that a caudal sliver can be
resected from the oversized cartilaginous
septum. The mucoperichondrium on the
contralateral side of the septum is left in
place. Care must be taken not to resect too
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a

Fig. 5a-g. Cadaver dissec-
tion of the septum. a. One-
sided septum tunneling. 
b. Dissection of the basal
cross-fibers.

b
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c

d

Fig. 5c. Posterior chondroto-
my; the white dotted circle
indicates the K(stone)-area. 

Fig. 5e. Area where normaly
deviated bony parts of the
septum are removed. 

Fig. 5d. Relationship be-
tween K-area and dorsal
hump resection.  

e



much in order to preserve the supporting
function of the septum (Figures 8a,b,c and
5f,g). The cartilaginous septum can now be
realigned with the midline, stabilized by the
attached contralateral mucoperichondrium.

There are situations where the septum
will hold its curved position (Fig. 9a,b). In
these cases one can straighten the cartilage
by scoring on the concave side, breaking 
the interlocked stress of the cartilage.
Simultaneously the elasticity of the con-
tralateral mucoperichondrium helps to

realign the septum (Fig. 9c,d). The attached
mucoperichondrium on the convex side
gives stability to the scored cartilaginous
pieces, even if the cartilage has been cut
through completely. This situation can be
further strengthened by a 4x0 Vicryl
through-and-through suture, situated above
and beneath the deflection, whilst being
knotted on the convex side (see Figure 9e).

263

f

Fig. 5f. Luxation of the
caudal border of the cart-
laginous septum to the one-
sided tunnel.  

g

Fig. 5g. Resection of a
basal strip in case of a too
high and/or luxated sep-
tum.



The luxated anterior septum

In this scenario the septum stands beside
the maxillary crest (Fig. 10a). Consequent-
ly the anterior septal tunnel is for handling
best when made on the contralateral side.
Through the junction between the cartilagi-
nous septum and the maxillary crest, the
nasal floor on the other side of the nose can
be reached by lifting the luxated septum
(Fig. 5f and 10b,c). With this maneuver, the
luxated septum is freed on the caudal side.
After elevating the mucoperiosteum from a
part of the contralateral nasal floor, the lux-

ated septum can be pulled back and
repositioned in the midline on the maxillary
crest (Fig. 10d). 

In case of an oversized luxated cartilagi-
nous septum, the caudal border can be
reduced in the same way as the previously
mentioned resecting procedure, leaving the
mucosa as a stabilizing factor on the con-
tralateral side intact (Fig. 11a-d). The sep-
tum can be secured in the midline with a
suture around the anterior nasal spine as
illustrated in Figure 12.
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Fig. 6b. Patient before 
septum surgery. c. Post-
operative view of the 
same patient: deprojection
of the nose as a result 
of loss of septum support
after septum surgery.

a

b c

Fig. 6a. Schematic illus-
tration of deprojection of
the nose as a result of loss
of septum support. This
can happen after tunnel-
ling the septum on both
sides, resection of anterior
parts of the bony septum
and caudal parts of the
cartilaginous septum.
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The septal ridge and spur

Most of the time, a septal ridge is  situated
along the border of the cartilaginous sep-
tum and vomer. A ridge often tapers to a
spur or spine. This malformation can best
be reached and corrected from the con-
tralateral side like in the luxated septum.
After resecting the deviated part of the car-
tilaginous septum, the bony part of the
ridge and spur are freed from the mucosa on

the contralateral side, according to the stan-
dard approach, and taken out with a biting
forceps or fractured into the midline.

Fracture lines of the septum

Fracture lines in the cartilaginous septum
can run horizontally or vertically. In most
cases the surplus or overlap of cartilage
around the fracture lines has to be resected
to realize realignment of the septum. This

aFig. 7a. Hemitransfixion.

b c

d e

Fig. 7b. Anterior septum
tunnel. c. Exposition of
the caudal septum and pre-
maxilla region by means
of a small hook.

Fig. 7d. Dissection of the
covering basal connective
tissue. e. Exposition of
anterior and bottom tunnel
as one compartment.



procedure is shown in a cadaver dissection
in Figure 13. The resection can best be exe-
cuted by using a hooked knife through a
one-sided anterior septal tunnel, leaving the
opposite mucosa intact to serve as a stabil-
izing structure (Fig. 14a). The new situation
can be further fixed by putting mattress-
sutures through the area of excision and the
fractured pieces of the cartilaginous septum
(Fig. 14b). In this situation the overlying
contralateral mucosa is of great help in re-
aligning this anterior septum and prevents
overlap of the fractured pieces. An indica-
tion of what could occur after tunnelling on
both sides is shown in Figures 14c and d.

The high septal deviations

Very high cartilaginous septal deviations
are difficult to correct when they belong to
the important supporting K-stone area of
the septum (Fig. 5c). Resection of these
malformations bear the risk of destroying
this supporting area. A high deviation of the
septum can be carefully realigned with a
cartilage crusher (Fig. 15a,b). Crushing
weakens and straightens the cartilage in this
area, but leaves its supporting function
intact. 
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Fig. 8a. Convex deviated
too high cartilaginous sep-
tum. b. Anterior septum-
tunnel with resection of a
basal strip of the too high
anterior cartilaginous sep-
tum.

The anterior septal defect

An anterior cartilaginous septal defect (by
trauma or previous surgery) results in loss
of support of the cartilaginous nose. This
results in functional and also cosmetic com-
plaints. The septum has to be reconstructed
by a columellar strut. Via a relatively poste-
rior performed hemitransfixion incision a
pocket is created in the membranous part of
the septum and the columella, between the
medial crura of the alar cartilages (Fig. 16).
Be sure to cut all the bridges of scar tissue
in this pocket in order to be able to intro-
duce the new columellar strut properly. This

Fig. 8c. Spontaneous
straightening of the carti-
laginous septum after re-
section of the basal strip.

a b

c
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a b

c d

e

Fig. 9a. Curved anterior
cartilaginous septum. 
b. Anterior septum tun-
nel without spontaneous
straightening of the sep-
tum.

Fig. 9c. Scoring of the
concave side of the sep-
tum. d. Straightening of
the septum as a result of
(1) the broken interlocked
stress in the cartilage, and
(2) the elasticity of the
contralateral mucoperi-
chondrium.

Fig. 9e. Stabilization of
the new position of the
septum with a through-
and-through suture.



strut is made of posterior septal or ear car-
tilage, placed on the anterior nasal spine
and fixed with mattress-sutures upon intro-
duction in the columellar pocket (Fig
17a,b.). The new support of the strut opens
the anterior nose in the valve area. Figures
18a and b show the effect of this maneuver
on the appearance of the external nose.  

Aesthetic corrections of the septum

In rhinoplasty, cosmetic goals can regular-
ly be reached by corrections of the nasal
septum. By looking in greater detail at the

septum, one can analyse which part has to
be corrected in order to reach a certain aes-
thetic goal. 

Some of these situations are described
below.

The twisted cartilaginous nasal dorsum

A high deviation of the cartilaginous nasal
septum can result in a twisted cartilaginous
nasal dorsum on the outside (Fig. 19a). In
these circumstances the upper lateral carti-
lages are often asymmetric. Besides a rou-
tine septal correction, realignment of the
dorsal side of the septum can best be
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Fig. 10a. Luxated anterior
cartilaginous septum. 
b. Anterior and bottom
tunnel.a b

c d

Fig. 10c. Freeing and lift-
ing of the anterior septum
from the maxillary crest.
d. Repositioned septum in
the midline.
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a b

Fig. 11a. Luxated too high
anterior cartilaginous sep-
tum. b. Anterior and bot-
tom tunnel.

c

Fig. 11d. Realignment of
the septum.

Fig. 12. Stabilization of
the cartilaginous septum
by suturing the basal sep-
tum to the nasal spine. d

Fig. 11c. Dissection of a
basal strip of the septum.
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Fig. 13. Resection of the
surplus of cartilage in a
vertical and horizontal
fracture line .

Fig. 14a. Resection of
fracture lines through a
left-sided septum tunnel.
Stabilization of the frac-
ture pieces by means of
the connected contralater-
al mucoperichondrium. 
b. Realignment of the sep-
tum and fixation with
through-and-through su-
tures.a b

Fig. 14c,d. Destabilization
of the fractured cartilagi-
nous septum after tunnel-
ing on both sides.c d
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acquired after separating one (on the con-
vex side of the septum) or both of the upper
lateral cartilages from the nasal septum.
This can carefully be done through the
nasal cavity and cranial nasal mucosa with
a knife (Fig. 20a). The nasal dorsum is pal-
pated at the same time with a forefinger,
feeling the knife coming through the carti-
lage underneath the nasal skin (Fig. 20b).
The upper laterals realign automatically
along the straightened septum. Suturing is
not necessary.

The effect of this procedure is outlined in
figures 21a-g. If necessary, the skin of the
nasal dorsum can be elevated through the
hemitransfixion incision (with scissors over
the anterior septal angle) in order to free the
dorsal side of the septum from its restrictive

attachments to the skin (Fig. 22a, b). These
maneuvers help to straighten the cartilagi-
nous dorsum of the nose, as can be seen in
Figure 19b. An alternative is introducing
spreader grafts between the septum and the
upper laterals by means of an open
approach.

Nasal tip rotation 

In case of downward rotation of the nasal
tip, this is frequently the result of a too
prominent anterior septal angle and adja-
cent caudal edge of the cartilaginous sep-
tum (Fig. 23a). Palpating with thumb and
forefinger helps to diagnose this variation
of septal anatomy. It can be corrected by
merely resecting cartilage and overlying
mucosa of the anterior septal angle and the
adjacent caudal edge (Fig. 24a,b). After this
simple procedure the nasal tip automatical-
ly rotates upwards as a result of the elastic-
ity of the dorsal skin (Fig. 23b). Then the
defect is closed primarily with resorbable
sutures.

a

Fig. 15a. Crushing of a
high septal deviation in the
K-area.

Fig. 15b. Cartilage crush-
er. b
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Fig. 17a. Harvesting car-
tilage from the posterior
cartilaginous septum. 
b. Reconstruction of the
anterior cartilaginous sep-
tum with a columellar
strut.b

a

Fig. 16. Performing a col-
umella pocket with curved
scissors.



Deviation of the caudal edge of the septum

When a deviation of the caudal edge of the
septum is present, the result is a distorted
columella and occasionally an obstructed
nostril on the deviated side (Fig. 28a). If the
caudal septum is too long, the deviated rim
is simply resected with its overlying 
mucosa (Fig. 29). Having a normal length,
the septal cartilage will have to be scored
on the concave side in order to reposition it
in the midline, after creating a columellar
pocket (Fig. 28b). See The anterior septal
defect for creating a columellar pocket (Fig.
16). 

In an exceptional situation even the nasal
tip can be asymmetric as a result of a strong
deviation of the caudal septum. In these cir-
cumstances the whole cartilaginous septum
is freed from overlying mucosa on both
sides, resected, reconstructed and put back,
fixing it with mattress-sutures, in order to
prevent columellar retraction (Fig. 30a,b). 

Deviation of the nasal base.

When the septum is strongly deviated and
luxated at its caudal edge, complete realign-
ment of the septum is not always possible.
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Correction of the nasolabial angle 

A prominent caudal border of the septum
near the nasal spine often forms a blunt
nasolabial angle (Fig. 25a). As above, pal-
pation helps to discover the underlying
anatomy. By resecting this part of the cau-
dal border with the overlying mucosa, in
combination with a nasal spine reduction (if
necessary), the nasolabial angle can be
reduced (Fig. 26a,b). Illustration 25b shows
the result of this procedure. 

The overdeveloped ‘hanging’ columella

In this situation (sometimes in combination
with large medial crura of the alar carti-
lages) the whole caudal septal edge is often
too prominent.

This malformation can be corrected by
means of a complete transfixion incision.
This way, the whole caudal edge of the car-
tilaginous septum can be trimmed together
with the overlying mucoperichondrium
(Fig. 27a,b). By suturing the defect primar-
ily, the too prominent columella can retract
in the desired position.

Fig. 18a. Preoperative
view of a patient with loss
of support of the septum
as a result of an anterior
cartilaginous septal defect. 
b. Postoperative view of
the same patient after re-
construction of the sep-
tum, as illustrated in 
figure 17a,b. a b
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Fig. 20a. Separation of the
right upper lateral carti-
lage from the septum,
directly through the nasal
cavity. 
b. Palpating finger on the
dorsum of the nose to feel
the knife coming through
the upper lateral cartilage
underneath the nasal skin.

a

b

a b

Fig. 19a. Patient with a
twisted cartilaginous dor-
sum as a result of a high
cartilaginous septal devia-
tion. b. Postoperative view
after correction of the sep-
tum and the upper laterals.
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a

cb

d

Fig. 21a. Twisted dorsal
septum and asymmetric
upper laterals. b,c. Re-
alignment of the septum
after separating the left
upper lateral from the sep-
tum. d-g. Sometimes both
upper laterals have to be
separated to realign the
dorsal septum.

e

f

g
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Fig. 22a,b. Undermining
of the dorsal nasal skin
through the hemitransfix-
ion incision in order to
straighten the dorsal sep-
tum.

Fig. 23a. Patient with a too
prominent anterior septal
angle and adjacent caudal
edge of the cartilaginous
septum (and hump). 
b. Postoperative view after
resecting the anterior sep-
tal angle (and hump). No-
tice the upward rotation of
the nasal tip by this proce-
dure.

a b

a b

Fig. 24a. Area of anterior septal angle resection. This resection results in an upward rotation of the nasal tip. b. Resection of the anterior sep-
tal angle during surgery. The overlying mucosa is resected in the same amount as the cartilage.

a b
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Fig. 25a. Preoperative
view of a patient with a
blunt nasolabial angle as a
result of a too prominent
caudal border of the sep-
tum (and nasal spine). 
b. Postoperative view after
resection of the caudal
border of the septum and
the nasal spine (as well as
frontal angle re-construc-
tion). a b

Fig. 26a. Area of septum and nasal spine resection for correction of a blunt nasolabial angle. b. Resection of septum, as illustrated in fig-
ure 26a, during surgery. The overlying mucosa is resected in the same amount as the cartilage.

ba
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Fig. 27a. Resection of the total caudal edge of the septum in case of an overdeveloped ‘hanging’ columella. b. The same situation as in fig-
ure 27a during surgery. The overlying mucosa is resected in the same amount as the cartilage.

Fig. 28a. Preoperative
view of a patient with a
deviation of the caudal
edge of the cartilaginous
septum. Notice the partly
obstructed left nostril. 
b. Postoperative view of
the same patient after cor-
rection of the caudal sep-
tum.a b

b

Fig. 29. Area of resection
or scoring of the septum in
case of a caudal septal
deviation, as illustrated in
figure 28a, b.

a



This because the whole nasal base is occa-
sionally asymmetric (Fig. 31a). In these cir-
cumstances the area between the skin of the
nasal base (and part of the upper lip) and
the musculus orbicularis oris has to be un-
dermined to completely straighten the sep-
tum and the base of the nose. Undermining
of this so-called ‘magic plain’ is easily real-
ized by spreading the tissue bluntly with
slightly curved scissors through the hemi-
transfixion incision (see Figures 32a,b).

The result of this maneuver is illustrated
in Figure 31b.

The cartilaginous nasal hump

A cartilaginous nasal hump is the result of
an overdeveloped cartilaginous dorsal sep-
tum (Fig. 33a). To correct this situation the
dorsal side of the quadrangular cartilage
has to be resected (Fig. 34). This in itself is
a correction of the septum. It is difficult to
judge the precise amount and place of re-
duction. Frequently also the anterior septal
angle has to be trimmed to prevent a so-
called ‘polly beak’ (Fig. 33b). In an endo-
nasal procedure the best approach to reach
this goal is a transfixion incision in combi-
nation with an intercartilaginous incision
on both sides. After freeing the anterior sep-
tal angle and cartilaginous dorsum the exact
amount of dorsal cartilage that has to be
reduced can be estimated (Fig. 35). This is
essential for a good aesthetic result of the
nasal profile (Fig. 36a,b). 

The cartilaginous nasal dorsal defect, ‘the
saddle nose’

Small defects of the cartilaginous dorsum
can be reconstructed with small layers of

patients’ own cartilage in the defect of the
dorsum (Fig. 37a,b). Through an endonasal
incision the graft is introduced in the area
of the defect into a small pocket, to prevent
displacement of the graft on the dorsum.

In case of a collapse of the cartilaginous
nasal dorsum (Fig. 38a), the total septum
has to be reconstructed. For this correction,
an external approach is often indicated. The
procedure is schematically seen in Figure
40a,b and is discussed elsewhere in this
book. Posterior septal cartilage, bony sep-
tum, ear- or rib-cartilage are the materials
one can choose from. Reconstruction gives
a strong aesthetic change of the nose and
face as a whole. Figures 38a,b and 39a,b
show the result of this procedure in a
patient’s nose that has been reconstructed
with cartilage taken from his protruding
ears. In the same operation an otoplasty has
been performed on both sides. This gives an
extra change to his face. 

Postoperative management

If necessary, after one of these procedures
the anterior cartilaginous septum can be
sutured to the nasal spine (Fig. 12) to
accomplish secure realignment of the ante-
rior septum. Optionally, the elevated muco-
perichondrial flap can be reattached to the
septum by through-and-through sutures in
the cartilaginous septum. This prevents sep-
tal hematoma and creates stability. 

Nasal tampons can stay in situ for 24 to
48 hours. Routine antibiotic treatment is not
necessary. See also Postoperative care and
complications elsewhere in this book.
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Fig. 30a. Preoperative
view of a patient with a
nasal tip asymmetry as a
result of a severe deviation
of the anterior cartilagi-
nous septum. b. Postoper-
ative view of the same
patient after reconstruc-
tion of the septum. No
nasal tip surgery was per-
formed.

a

Fig. 31a. Patient with
deviated caudal septum
and an asymmetric nasal
base. b. The same patient
after septal correction and
undermining of the nasal
base or ‘magic plane’ (see
fig. 32a, b). 

b

a b

Fig. 32a. Introduction of
scissors into the nasal base
or ‘magic plane’ via the
caudal part of the hemi-
transfixion. b. The dotted
line indicates the ‘magic
plane’. This is the area that
has to be undermined dur-
ing a septum correction, to
realign an asymmetric na-
sal base.a b
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a b

Fig. 33a. Preoperative
view of a patient with a
bony and cartilaginous
hump. The cartilaginous
part of the hump exists of
septum cartilage. b. Post-
operative polly beak (yel-
low arrow) after hump
removal. This is the result
of too less dorsal cartilagi-
nous septum reduction.

Fig. 34. The dotted line
indicates the correct area
of dorsal (cartilaginous
septum) reduction that
should have been done in
the patient of Figure 33a.
Notice that also the anteri-
or septal angle has to be
resected.

Fig. 35. Resection of the
anterior septal angle in
case of a cartilaginous
hump removal during
surgery. Precise judge-
ment of cartilage resection
is essential for a good
result of hump removal.

a b

Fig. 36a. Preoperative
view of a patient with a
bony cartilaginous dorsal
hump (‘tension nose’). b.
Postoperative view of the
same patient of Figure 36a
after correct resection of
the hump (with the anteri-
or septal angle). Note the
indirect change of the ala,
the nostril and the nasal tip
(reduction) as a result of
this maneuver.
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Fig. 37a. Patient with a
small defect of the dorsum
of the cartilaginous sep-
tum. Preoperative view. 
b. Postoperative view of
the same patient after fill-
ing the defect with the pa-
tient’s own cartilage.a b

a

Fig. 38a. Patient with a
severe ‘saddle nose’ after
over-resection of septum
cartilage during surgery. 
b. Postoperative view of
the same patient after sep-
tum reconstruction with
the patient’s own ear carti-
lage.b
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Fig. 39a. Preoperative an-
terior view of the patient
in Figure 38a. Saddle nose
and protruding ears. 
b. Postoperative anterior
view of the same pa-
tient after reconstruction
of the septum with ear car-
tilage. Notice that also an
otoplasty on both sides has
been done. a b

a

Fig. 40a. Schematic re-
construction of the anteri-
or cartilaginous septum
with a cartilage transplant.
b. Fixed cartilage trans-
plant. Notice the change of
the dorsal profile of the
nose. b





25: NEW CONCEPTS IN RECONSTRUCTIVE
SEPTOPLASTY

M. Boenisch and G.J. Nolst Trenité

straight piec285es. Problems start with
reconstruction of the septum. In order to
avoid postoperative sequelae such as sad-
dling, the pieces of cartilage must be recon-
nected meticulously to form a straight, and
at the same time solid, plate. There are var-
ious techniques for connecting the pieces of
cartilage to each other, e.g., suturing them
onto part of the removed perpendicular
plate; however, these techniques are techni-
cally difficult and time-consuming. 

Extracorporal septoplasty can be assisted
by the use of a connecting material. A
resorbent material would be particularly
helpful since this will guarantee good sup-
port of the nasal dorsum and, since it will
completely disappear, will also eliminate
long-term complications. Since 1996, we
have been using a PDS foil (Polydioxanone)
as the resorbent supporting material for this
purpose.5 This polydioxanone plate (PDS
foil, Ethicon Norderstedt, Germany) is well
known and has been used successfully for
many years in the restoration of bone dis-
continuities in, for example, orbital floor
reconstruction. Polydioxanone is a resor-
bent material which is degradable by
hydrolysis and is completely metabolized in
the body. The foil is produced by the com-
pany in various sizes and gauges (0.15,
0.25, and 0.50 mm). The thinner gauges are
also available with perforations. The gener-
al biological properties of the implant in
combination with bone have been examined
in numerous studies.6 The thicker foils are
resorbed within eight months. 

However, we do not know much about the
biological properties of the implant in com-
bination with the cartilage. For example,
does the foil have an influence on the carti-
lage itself, or does it cause any inflammato-
ry responses or reactions in the perichon-
drium.

Introduction

The nasal septum, which is the main mid-
line structure of the nose, should be flat,
flexible, and solid at the same time, in order
to fulfil its most important functions: to
support the external nose, regulate air flow,
and support the mucosa.

In pursuit of a straight septum, classic
‘submucous resections’ often lead to loss of
stability with severe sequelae (e.g., septal
perforation and vibration of the septum dur-
ing breathing). 

Over the last 20 years, the principles of
septal correction have evolved into more
conservative and reconstructive procedures,
consisting of atraumatic dissection and
mobilization of the septal cartilage fol-
lowed by realignment.1

The various methods of providing the
cartilage with a new shape (cartilage inci-
sions, dividing and thinning) may cause
decreased stability, which particularly inter-
feres with its supporting function. In order
to avoid the complication of a saddle nose
in such cases, surgeons are sometimes
forced to compromise: a sufficiently broad
strip of cartilage must remain untouched in
the area of the nasal dorsum, regardless of
any deformities.

An excellent, proven and well known
technique for avoiding such a compromise
when correcting severe especially posttrau-
matic deformities is extracorporal or exter-
nal septoplasty.2-4 This technique consists
of dissecting the entire quadrangular carti-
lage free of the mucoperichondrium on
both sides, detaching it from the perpendic-
ular plate, vomer and maxillary crest, as
well as from the upper laterals. Then the
entire septal cartilage is removed in one
piece. The excellent view outside the nose
makes it easy to correct even extreme devi-
ations, usually by dividing the cartilage into



Experimental study (1)

In order to obtain histological information,
PDS foil was implanted into the outer ears
of young rabbits in combination with a car-
tilage defect.7 On the dorsal side of the
outer ear, after blunt division of the muscle
under the perichondrium, a 0.5 x 0.5 cm
cartilage defect was created and a 1.5 x 1.5
cm piece of PDS foil (ZX8, 0.15 mm thick)
was implanted, covering both the defect and
the cartilage. The incision was closed in one
layer using catgut sutures. After two, five,
ten, 15 and 25 weeks, the prepared region
was examined histologically. Two weeks
after implantation, the implant is complete-
ly unchanged and is surrounded by minimal
reactive tissue, forming a thin capsule.
There is no inflammatory infiltration or for-
eign body reaction and the cartilage also
remains unchanged (Fig. 1). 

Five weeks after implantation the situa-
tion is similar. The continuity of the implant
is still the same. There are absolutely no
inflammatory or foreign body reactions; the
cartilage remains unchanged (Fig. 2).

Ten weeks after implantation, resorption
of the implant has already begun and its
continuity is interrupted. The implant is still
surrounded by the thin layer of reactive tis-
sue, which in addition is by now filling the
perforations in the foil, guaranteeing good
fixation. For the first time, chondroblasts
can be seen on the border of the cartilage
defect (Fig. 3).

Fifteen weeks after implantation, the
resorption procedure is progressing, the

PDS particles are encapsulated by fibrous
tissue. Any noticeable tissue reaction
remains solely in the area of the implant
(Fig. 4a). Newly formed cartilage is devel-
oping on the borders of the cartilage defect.
The cartilage beneath the foil remains
unchanged (Fig. 4b).

Twenty-five weeks after implantation, the
implant has been completely resorbed.
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Fig. 1. 

Fig. 4a,b.

Fig. 2. 

Fig. 3.

a b



Even after examination of the entire speci-
men, no residues can be found. Only the
minimal remains of fibrous scar tissue are
evident (Fig. 5).

From these findings, the following con-
clusions can be drawn:
– using light microscopic examination, the

implant remains unchanged for at least
ten weeks;

– after 25 weeks the implant has been com-
pletely resorbed;

– only in the immediate vicinity of the
implant does tissue reaction occur. The
operation area remains free of inflamma-
tory reactions and granulation tissue;

– the cartilage beneath the implant remains
completely unchanged from a histologi-
cal point of view. On the borders of the
cartilage defect, first chondroblasts and
later new formed cartilage appear;

– finally, after the conclusion of the resorp-
tion procedure, only minimal fibrous scar
tissue remains.

Experimental study (2)

From the first histological study, we ob-
tained information on the biological proper-
ties of the foil and its degradation products,
which do not have a negative effect on the
cartilage. However, we also wished to
obtain more information on the situation
within the nasal septum, where the sur-
rounding cartilage tissues are different from
those of the ear. 

Therefore, in four-week-old New Zea-
land white rabbits, the nasal septum was
approached via the nasal dorsum.8 We per-

formed cartilage work on the nasal septal
cartilage in the same way as in normal sep-
toplasty procedures (elevation of the
mucoperichondrium, resection of a piece of
cartilage, reimplantation of the resected
cartilage with and without crushing).
Observation time ranged between two and
25 weeks after surgery. Using light micro-
scopic examination, we investigated the fol-
lowing two points with regard to the healing
process: 
• does PDS foil cause rejection or inflam-

matory infiltration in combination with
the nasal septum?

• is there any effect on the histological
properties of the new-formed cartilage
and growing cartilage?
Similar to the study on ear cartilage, the

specimen showed good tolerability of the
PDS. There was no significant inflammato-
ry reaction, no rejection of the foil, and no
necrosis of the surrounding tissues. A fur-
ther advantage seems to be  that, after reim-
plantation of cartilage grafts in combina-
tion with PDS foil, there is significantly
less overlapping of the cartilage fragments
compared to earlier studies not using
PDS.9,10  The former investigations show
that reimplanted cartilage grafts often
develop an overlap in the area of the cut
edges. However, the foil stabilizes the graft,
reduces the overlap, and stimulates carti-
laginous healing of the cut edges (Fig. 6).

This could be a similar reaction to the
healing process of bone, where we know
that the quality of the healing process
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Fig. 5.

Fig. 6.



depends on the stable fixation of the frag-
ments, as otherwise fibrous callus develops
which interferes with a smooth healing
process. 

The exact fixation of the graft has the
same positive effect with crushed cartilage.
Earlier studies have shown that, after crush-
ing, the contact between the original and
the reimplanted cartilage is better, but that
partial regeneration and resorption of the
crushed cartilage graft causes varying
degrees of secondary deviation (Fig. 7).11

In combination with PDS, secondary
deviation of crushed cartilage grafts is sig-
nificantly reduced (Fig. 8).

Operative technique

Surgery can be performed as a daycare or
an inpatient procedure. Three days is rec-
ommended for perioperative antibiotic pro-
phylaxis.

We usually start with an inverted V mid-
columella incision intersecting the bilateral
marginal incision and then the rhinoplasty
begins. We usually feel that external septo-
plasty and the external approach should be
performed together. This is true in most
cases, because severe septal deformities,
e.g., posttraumatic ones, are often com-
bined with severe deformities of the entire
nasal pyramid, which require an external
approach. However, this is not necessary
because, as many surgeons have shown, it

can also be performed with an endonasal
approach, although this is slightly more dif-
ficult. 

As is usual with an external approach, the
next step is the separation of the skin and
the soft tissue over the tip, cartilaginous and
bony dorsum in the right surgical plane.
After separation of the medial crura of the
lower laterals, the caudal end of the septal
cartilage is reached (Fig. 9). Starting from
here, the mucoperichondrium is dissected
free on both sides (Fig. 10). 

After the posterior chondrotomia and
separation from the upper laterals, the car-
tilaginous septum is detached from the
vomer and maxillary crest (Fig. 11). The
septal cartilage is now completely free and
can be removed in toto (Fig. 12).

The cartilage thus removed is placed on
the foil to act as a template for cutting the
foil (Fig. 13). The outline of the removed
cartilage can easily be copied onto the foil
with a scalpel (Fig. 14), in order to deter-
mine the exact size of the septum to be
reconstructed. Using scissors, the foil is cut
along the marked lines. The deviating carti-
lage can now be seprated into straight
pieces (Fig. 15).

These pieces are arranged on the foil, ide-
ally covering most of it. Particular attention
must be paid to those pieces of cartilages
composing the dorsal and caudal septal bor-
ers. In each of these two cases, only one
piece of cartilage should be used, regardless
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Fig. 7.

Fig. 8.
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Fig. 9.

Fig. 10.

Fig. 11.

Fig. 12.

Fig. 13.

Fig. 14.

Fig. 15.

Fig. 16.



of its former position. After all these pieces
have been put into position, they are sutured
to the foil with PDS suture material, usual-
ly 4/0 (Fig. 16).

After correction of any possible deformi-
ties of the perpendicular plate, the PDS-car-
tilage graft is reimplanted between the two
mucoperichondrial layers of the septum,
and is adjusted to the correct position (Figs.
17 and 18).

In order to retain the graft in place, it is
sutured to the upper laterals (Fig. 19), in the
K area, and to the periosteum of the nasal
spine (Fig. 20). To apply these sutures in the
correct way, it is very helpful to fix the
structures before suturing with two small
needles. Afterwards, a series of transseptal
mattress sutures are placed in order to fix
the mucoperichondrial flaps, thereby clos-
ing all the dead space and firmly stabilizing
the septal components. Finally, any devia-
tions of the bony pyramid are corrected by
osteotomies.

To finalize the operation, silicone splints
are positioned in the airway until the fol-
lowing morning, instead of nasal packing.
These even allow the patient slight breath-
ing through the nose (Fig. 21). No further
endonasal packing is used. After meticu-
lous closure of the skin incision with nylon
6/0, the lateral view of the nose is fixed
from outside with Denver splints or plaster
of Paris.
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Fig. 17.

Fig. 18.

Fig. 19.

Fig. 20.

Fig. 21.



Fig. 22a-l. Pre- and post-
operative anterior, oblique,
lateral and basal views
before (a,d,g,j), and three
months (b,e,h,k), and five
years (c,f,i,l) after external
septal reconstruction with
PDS foil.
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Follow up 

In the immediate postoperative follow-up
period, the endonasal splints are removed
the following morning, while the external
fixation remains on the nose for five to
eight days.

Comment

During operation and reconstruction of the
nasal septum with PDS foil, the newly
reconstructed septum appears to be rela-
tively weak and is probably not stable
enough. However, up to now sufficient sta-
bility has been maintained in each case in
order to guarantee a straight septum.

So far with this technique, no immediate
complications such as hematoma, inflam-
matory response or necroses have occur-
red.12 Postoperatively, some patients have
slight thickening of the septum for about
three weeks, which disappears over the fol-

lowing two weeks. After a follow-up period
of one year, the foil has already been 
resorbed, which ensures a long-lasting
result. Postoperatively, a straight septum is
achieved in 98%. In some cases, slight sub-
luxation of the caudal septal border may
occur. No late complications, such as atro-
phy of the septal mucosa, or cosmetic
defects, such as saddle deformity or loss of
tip support, have occurred so far. There
were no cases of rejection of the foil. No
septal perforation was encountered, even
after intraoperative tearing of the mucosa.
All patients had improved nasal airways,
and even after severe postoperative nasal
deformities, the cosmetic results were satis-
factory. 

A further indication for the use of PDS
foil has been found by Nolst Trenité,13 who
has implanted PDS foil in the treatment of
septal abscesses in children. The work on
the management of septal abscesses in chil-
dren can be summarized as follows: post-
traumatic septal hematoma and abscesses in
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Fig. 24. External approach
using a broken columella
incision.

Fig. 23. Conchal cartilage
for septal reconstruction,
harvested by means of a
retro-auricular approach.

Fig. 25. Exposure of the
skeleton after separating
the medial crura.



children are an firm indication for surgical
inspection under general anesthesia.
Cartilage loss after a septal abscess requires
reconstruction of the septum in order to
prevent growth inhibition and nasal defor-
mity. This reconstruction can be carried out
either immediately or later on. In both
cases, the use of PDS foil is recommended:
in later reconstructions in order to prevent
fibrous tissue between the mucoperichon-

Fig. 26. PDS foil with ear
cartilage sutured to it on
the opposite side.

293

Fig. 27. Mosaic made up
of pieces of conchal carti-
lage sutured to the PDS
foil.

Fig. 28. Exposure of the
space between the muco-
perichondrial blades.

Fig. 29. Composite graft
of PDS and cartilage ready
for implantation.

Fig. 30. Postoperative situ-
ation after closure of the
broken columella incision
(basal view).

Fig. 31. Direct postopera-
tive lateral view with nor-
mal dorsal support.

Fig. 32. Left auricle after
harvesting conchal carti-
lage, with transcutaneous-
ly fixed packing to prevent
hematoma.
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Fig. 33a-f. Preoperative
views (a,c,e,g,i) of a four-
year-old child one week
after a septal abscess with
destruction of the carti-
laginous septum. Postope-
rative views (b,d,f,h) more
than two years after septal
reconstruction with a
PDS-conchal cartilage
graft and, up until now,
normal growth and septal
support of the nasal dor-
sum.

ba
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drium blades; in immediate reconstruc-
tions, the foil helps the surgeon to create a
stable graft out of the autogenous cartilage
(ear or rib) that is recommended for recon-

struction. The surgical technique is shown
in Figures 23 to 32 and the pre- and post-
operative pictures of the same patient in
figures 33a-j.

Fig. 33g-j.
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26: DEVELOPMENTS IN THE OPEN
RHINOPLASTY APPROACH

R. Cobo

nose were built up or maintained while
changes to the nasal contour were per-
formed.10-12 Today, the terms ‘open rhino-
plasty’ and ‘external rhinoplasty’ are used
interchangeably and are considered to be an
additional approach to the nose used by
many surgeons worldwide.

When performing a rhinoplasty opera-
tion, the different structures of the nose
(lower lateral cartilages, upper lateral carti-
lages, cartilaginous middle nasal third and
septum, and bony structures of the nose and
nasal base) must be approached by either
the various closed approaches: non-delivery
(cartilage splitting, retrograde), delivery
approach; or by an external or open rhino-
plasty approach.13

The approach to be used should be de-
fined by the surgeon’s personal ability to
obtain the best possible results. The final
surgical outcome does not exclusively
depend on the approach used, it mainly
depends on the surgeon’s ability to make an
accurate anatomical evaluation, perform the
necessary corrective maneuvers, and mo-
dify the nasal structures in an adequate
manner so as to provide the patient with,
hopefully, a satisfactory long-term result.

‘Open rhinoplasty’ or ‘external rhino-
plasty’ has become a widely used teaching
tool in various residency programs through-
out the world. It provides maximal expo-
sure to the nasal tip, cartilaginous dorsum
and bony nasal vault. The surgeon is able to
diagnose in an accurate manner any exist-
ing deformities, asymmetries and structural
alterations. The structures of the nose can
be manipulated in a more precise manner,
and sutures and grafts placed and fixed ade-
quately. The general philosophy regarding
rhinoplasty has changed over the years.
There is a tendency to perform conservative
resections and to reinforce the support
structures of the nose, while changes in the

Introduction

External incisions have always been used in
rhinoplasty and date back to about 600 BC
when the Sushruta Ayurveda described an
open approach to the nose in India.1 In the
early 1900s, Jacques Joseph, an orthopedic
surgeon, described a reduction rhinoplasty
by placing a midline incision over the
length of the nose in order to resect skin and
the underlying tissue.1,2 In 1920, Gillies
described an ‘elephant trunk incision’
placed low in the columella to approach the
nasal tip.3 The first complete description of
an external approach to the nasal tip was
published in 1934 by Rethi from Budapest,
who used a transverse columellar incision
to make changes to the nasal tip alone, be-
cause he did not believe this approach
would allow adequate exposure of the nasal
dorsum.4 In 1958 in Zagreb, Sercer ex-
tended the operation to include the nasal
pyramid and called his technique ‘nasal
decortication’.5 Padovan, a disciple of
Sercer, included the nasal septum in this
open approach, and stated that this ap-
proach gave excellent access to the nose
and allowed correction of external and
internal problems. He presented his experi-
ence in New York during the First Inter-
national Symposium of the American
Academy of Facial Plastic and Reconstruc-
tive Surgery in 1970.6 Goodman who was
recognized as the first promoter of this
technique in North America, developed the
‘butterfly incision’ in 1974. Much of his
original descriptions are still used today.7,8

In 1969, Jack Anderson, one of the main
promoters of this approach, popularized the
term ‘open rhinoplasty approach’.9 In the
1980s, Johnson and Toriumi introduced the
term ‘open structure rhinoplasty’, which
combined the open approach with a philos-
ophy whereby the support structures of the



nasal contour are achieved by reorienting
the nasal structures with the use of sutures
and grafts.10,11

Indications

The open rhinoplasty approach permits
maximum exposure of the underlying nasal
structures and permits exact placement of
sutures and/or grafts. The various indica-
tions are:

• asymmetry of the alar cartilages or
upper lateral cartilages (twisted tip)

• nasal tip with lack of support, projec-
tion or rotation

• over-projected nose
• crooked nose
• cleft-lip nose/saddle-nose deformi-

ties/other congenital nasal deformi-
ties

• septal perforations
• aging nose
• revision  rhinoplasty
• teaching purposes

Disadvantages of open rhinoplasty

The disadvantages of the open approach
are:

• increased operating time
• columellar scar
• compromise of the columellar flap

with skin loss
• prolonged edema of the nasal tip

Of these disadvantages, the one that is
probably cited most frequently by surgeons
who do not use the open approach is the
columellar scar. If proper closure tech-
niques are used, this scar is rarely notice-
able and generally disappears with time.14

Compromise of the columellar flap with
skin necrosis has been reported, but this is
extremely rare. It is thought that it could be
caused by elevation of the flap in a very
superficial plane, very tight taping of the

nasal tip, or aggressive resection of the sub-
dermal nasal tip soft tissue. Prolonged
edema of the nasal tip can be treated with
subdermal injections of 1-2 mg tiamci-
nolone acetonide (Kenalog: 10 mg/ml) fol-
lowed by taping of the nasal tip. These
injections can be started one to three weeks
after surgery and can be repeated every four
weeks if required.15

Anatomy

When performing external rhinoplasty, it is
important to have clear knowledge of the
nasal vasculature in order to avoid any com-
plications occurring on the cutaneous or
musculo-aponeurotic flap that is being ele-
vated.

The most important arteries, veins and
lymphatics are located above the musculo-
aponeurotic tissue of the nose. The arteries
involved in the irrigation of the external
nose are mainly branches of the facial
artery, which comes from the external
carotid system (Fig. 1):

• lateral nasal artery: a branch of the
facial artery that follows the cephalic
border of the lateral crura and unites
in the midline with the columellar
arteries

• angular artery: runs along the lateral
nasal wall and unites with the dorsal
nasal artery near the medial orbit

• dorsal nasal artery: a branch of the
ophthalmic artery (branch of internal
carotid artery)

• columellar arteries: branches of the
superior labial artery

The lateral nasal artery and the columel-
lar branches form a plexus which is respon-
sible for irrigation of the nasal tip.

With the open approach, the columellar
arteries are sectioned, but if the dissection
is kept under the musculo-aponeurotic
plane, vascular supply and lymphatic
drainage are preserved, guaranteeing the
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survival of the flap and diminishing post-
surgical edema of the nasal tip.16

Surgical technique

Approach to the nasal septum/graft
harvesting

Cartilage for grafting can be harvested
from many places, the most common ones
being the septum and auricular concha.
Septoplasty can be performed through sev-
eral incisions: a hemitransfixion incision, a
Killian incision, or through the same open
approach. When using the open approach,
the medial crura must be separated to reach
the caudal septum. This approach is a very
good choice in the management of tension
noses, severe caudal deviations, and in pa-
tients with septal perforations. It is a more
complicated approach and care must be
taken to reconstruct the support structures
of the nasal tip (columellar strut) in order to
avoid loss of tip support.16-19

Cartilage is harvested depending on the
patient’s needs, always taking care to leave
at least 1-1.5 cm of cartilage in the form of
an inverted ‘L’ caudally and dorsally.12 This
will prevent collapse of the support struc-
tures of the nose with the passing of time.
Any septal deviations should be corrected.
If there is a need to perform turbinate sur-
gery or functional endoscopic surgery of
the paranasal sinuses, this is performed
prior to management of the septum. Septal

mucosa is sutured with a continuous 5-0
chromic or monocryl suture. 

If the septum does not have enough carti-
lage for grafting, this can be obtained from
the auricular concha. Auricular cartilage
can be harvested by means of an anterior or
posterior approach, taking special care not
to tear the cartilage and performing careful
hemostasia of underlying structures. Skin is
sutured with 5-0 prolene, and conchal pack-
ing with gauze impregnated with antibiotic
ointment is secured by a single through-
and-through mattress suture in order to help
prevent the formation of hematoma, possi-
ble skin necrosis, or deformity of the ear.

Transcolumellar incision/elevation of flap

An inverted ‘V’ incision is marked at the
level of the mid-columella. The incision
should be placed in the middle of the col-
umella above the feet of the medial crura, in
order to provide support for the scar. The
incision is performed with a No. 15 blade,
care being taken not to bevel the edges, and
is connected to bilateral marginal incisions
that are placed no more than 2 mm behind
the caudal margin of the medial crura, and
extended bilaterally following the caudal
margin of the intermediate and lateral crura
(Fig. 2).10,12,16 It is important that the
marginal incisions are not performed as
‘rim incisions’ since this can cause retract-
ed scars after healing.

Elevation of the flap should be performed
with angled Converse or Walter scissors,
placed below the musculo-aponeurotic
layer of the skin covering the medial crura.
Using a spreading motion with the scissors,
the correct tissue plane is identified, keep-
ing the caudal margin of the medial crura
below the scissors and dissecting medially.
The midcolumellar incision is then com-
pleted with the angled scissors, again care
being taken not to bevel the cut. The flap is
elevated off the columella using small skin
hooks, keeping as close as possible to the
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Fig. 1. Nasal vasculature:
1. dorsal nasal artery; 2.
lateral nasal artery; 3.
angular artery; 4. columel-
lar artery.



cartilaginous structure of the nose, special
care being taken not to damage the caudal
margin of the medial and intermediate
crura, and dissecting laterally to the lateral
crura. Once dissection of the nasal tip is
complete, if the proper plane has been
achieved, only a thin perichondrial layer is
left on the cartilage. This is a relatively
avascular approach where the only impor-
tant vascular structures to be encountered
are the columellar arteries that are transect-
ed when the midcolumellar incision is 
performed. This bleeding usually stops
spontaneously, but if it persists, it can be
cauterized with a bipolar cautery.

Once the flap has been elevated off the
lateral crura, the dissection is shifted to the
midline and the anterior septal angle is
identified. Dissection of this areolar plane
is performed in a blunt fashion with a cot-
ton tip applicator. With this maneuver, the
skin-soft tissue envelope can be dissected
all the way up to the rhinion if necessary
(Fig. 3). 

If any work is going to be carried out on
the dorsum, under direct vision using an
Aufricht retractor, a Joseph periosteal ele-
vator can be used to elevate periostium off
the nasal dorsum and up to the nasion. The
subperiosteal incision should be done 2 mm
cephalad to the caudal margins of the nasal
bones, care being taken not to disarticulate
the upper lateral cartilages from the nasal
bone. Subperiosteal dissection can be per-
formed up to the nasion and laterally, care
being taken not to extend dissection too far
down to the bony nasal pyramid side walls.
With this, the open approach is complete
and the surgeon can then proceed with the
rhinoplasty.

Approach to the osseocartilaginous dorsum

When using the open approach, the dorsum
is first approached before proceeding to the
middle third and tip of the nose.11,20 When
necessary, osteotomes and/or rasps are used
under direct vision in order to lower and

regularize the dorsum. The technique to be
used really depends on the expertise of the
surgeon. In selected cases when there is
need to reduce the nasofrontal angle, this
can be performed with a special guarded
diamond burr to obtain satisfactory results.
When planning a dorsal reduction, two
points must always be borne in mind: the
skin is thick at the nasofrontal angle and
thin at the rhinion, if the surgeon wants a
straight dorsum, his highest point should be
the osseocartilaginous junction (rhinion) in
order to avoid a slight dip in this area after
edema resolves. When performing hump
removal, this should be completed all the
way up to the nasion (nasofrontal angle)
and should always be done conservatively.
If the dorsum is going to be approached
using rasps, it is important to rasp angled
away from the midline in order to avoid
avulsing the upper lateral cartilages from
the nasal bones. Any debris should be
washed away with saline solution.

The cartilaginous dorsum is reduced en
bloc or by performing multiple layered cuts,
starting at the osseocartilaginous junction
and moving down caudally to the anterior
septal angle. It is important not to leave the
anterior septal angle too high since this can
create a supratip or ‘polly beak’ deformity.
The final refinements to the cartilaginous
dorsum should be performed after the tip
procedures have been completed and
osteotomies performed.

The open rhinoplasty approach is espe-
cially helpful in cases where the middle car-
tilaginous third of the nose has to be
addressed. Bilateral or unilateral spreader
grafts can be sutured in place between the
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Fig. 2. Incision in open
rhinoplasty: an inverted
‘V’ incision is marked at
the level of the midcol-
umella and connected to
bilateral marginal inci-
sions which are placed no
more than 2 mm behind
the caudal margin of the
medial crura. The incision
is then completed follow-
ing the caudal margin of
the intermediate and later-
al crura.



upper later cartilages and septum in order to
correct a narrow middle third of the nose, a
crooked anterior (dorsal) septal border, or
to manage nasal valve collapse (Fig. 4). In
the cases where there is over-rotation of the
nasal tip or an overly shortened nose, cau-
dal extension grafts of the anterior nasal
septum can be adequately placed through
the open approach, since this permits exact
fixation of these particular grafts.21,22

The grafts used in all these patients
should ideally be harvested from the nasal
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Fig. 3a-g. Flap elevation
in open rhinoplasty: a and
b. an inverted ‘V’ incision
is marked at the level of 
the midcolumella and 
connected to bilateral
marginal incisions using a
#15 blade. It is important
to keep the blade perpen-
dicular to the skin edges,
taking care not to section
the medial crura. c, d and
e. Once the incision is
complete, converse scis-
sors are inserted, using a
spreading motion, under
the musculoaponeurotic
layer. If the columellar ar-
teries are seen, they can be
cut without compromising
the flap. f. Using converse
scissors and double hooks,
the flap is dissected care-
fully off the lower lateral
cartilages and the fibrous
connections in the midline
over the domal area are cut
up to the cartilage of the
middle third of the nose is
identified. g. The dissec-
tion is continued up to the
rhinion in a blunt fashion,
using a cotton tip applica-
tor.

a b
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septum because it is straighter and firmer
and tailored according to the patient’s
needs. The grafts are fixed with 4-0 or 5-0
vicryl or PDS horizontal mattress sutures,
care being taken that the caudal edges of
these grafts do not extend above the dorsal
edge of the septum. Once the graft has been
fixed, the upper lateral cartilages should be
sutured to the graft and septum.

Columellar strut

In itself, the open approach produces dis-
ruption of the minor support structures of
the nose that should be reconstructed with
sutures or grafts in order to avoid post-sur-
gical loss of tip projection. 

This columellar strut (which is harvested
from the septal or conchal cartilage) will
provide additional support to the medial
crura, help preserve rotation and projection
of the nasal tip, correct buckling and asym-
metries of the medial crura, and help create

a stable base that can be used for the place-
ment of tip grafts.

A small pocket should be dissected
between the medial crura, care being taken
not to go all the way down to the nasal spine
(Fig. 5). The strut is placed in this pocket
and sutured with a 5-0 vicryl mattress
suture that should not be placed too near the
domes or too close to the caudal margins of
the intermediate crura. This can distort the
normal divergence of the intermediate crura
and produce loss of the double-break in the
infratip lobule.10-12 The superior portion of
the strut should be cut 1-2 mm below the
level of the final domes. 

It is not unusual to see a hanging col-
umella after placement of a columellar
strut. For this reason, the caudal septum
should be evaluated and, if it is long, con-
servative caudal resection should be per-
formed before strut placement. 

Fig. 4a-h. a,c,e,g. Male
patient with a small dorsal
hump, a slightly droopy
long nasal tip, and a 
narrow middle third of 
the nose. b,d,f,h. Post-
operative images showing
placement of bi-lateral
spreader grafts, conserva-
tive hump removal, use of
a columellar strut, and tip
suturing techniques (later-
al crural steal) to improve
tip rotation and definition.
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Approach to the nasal tip

One of the great advantages of the open
rhinoplasty approach is the undistorted
view it gives of the nasal tip structures and
the opportunity to make an adequate evalu-
ation of the various tip deformities.
Changes carried out on the lower third of
the nose should be performed keeping the
tripod concept in mind. This tripod is
formed by the conjoined medial crura and
both lateral crura. Changes on any of the
legs of the tripod will alter tip projection
and rotation.12 The open approach provides
an ample surgical field, providing the sur-
geon with the possibility of performing
exact changes that attempt to maintain sym-
metry as much as possible without compro-
mising support structures. Surgical options
should always be evaluated, starting with
the simpler techniques and progressing to
the more aggressive ones, depending on the
individual patient’s needs. 

Intact strip procedures

In the majority of primary rhinoplasties,
one of the main objectives is refinement of
the nasal tip. Most techniques start with
resection of the cephalic margin of the lat-
eral crura, followed by different suture-nar-
rowing techniques to help define the nasal
lobule. Suture-narrowing and tip-defining
techniques, such as the transdomal suture-
narrowing technique, double-dome unit
technique, and lateral crural steal, all have
similar objectives: placement of sutures
around the domal area in order to narrow
the domes, define the nasal tip and increase
tip rotation and projection.23-25 When per-
forming any of these techniques, the final
cosmetic result will depend on how much
cartilage is left behind and how symmetric
the nasal tip looks after placement of su-
tures or scoring maneuvers. Aggressive car-
tilage excision will not additionally refine a
nasal lobule, but instead with time will pro-
duce post-surgical nasal valve collapse,

pinching, buckling, and bossae formation.
This can be minimized by leaving approxi-
mately 8 mm of lateral crus and,  if ne-
cessary, performing very conservative
resections of the scroll area. Most refine-
ment techniques can be adequately per-
formed using an endonasal approach, but it
is clear that, with the open approach, the
surgical field is larger and cartilage inci-
sions, excisions and suture placement can
be carried out in an accurate manner (Fig.
6). 

Incomplete strip procedures

Open rhinoplasty is especially helpful in
cases where different vertical division tech-
niques either of the medial or lateral crura
are used. Overlapping techniques can be
performed in a more precise manner using
an open approach. What cartilage division
technique is used, or where it is placed, real-
ly depends on the surgeon’s preference and
the patient’s needs. Ideally, an intact strip
should be reconstructed, bearing in mind
that the tripod should not be weakened, in
order to prevent asymmetries or buckling.
Often when incomplete strip procedures are
performed, grafts can be used for camou-
flage and to strengthen the tripod.11,19

Grafts

Grafts have always been used in primary
and revision rhinoplasty. Some surgeons
have the ability to place grafts through
small pockets or by using an endonasal
approach. However, it is clear that one of
the great advantages of open rhinoplasty is
graft and implant placement in the dorsum
or graft placement in the nasal tip. Grafts
and implants can often shift or migrate; the
open approach helps to fix them in place
with sutures.

The type of material used depends upon
the surgical goal: if alar grafting is needed,
conchal cartilage is the material of choice
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because of its natural convex shape. Tip
grafts should ideally be carved from septal
cartilage because it is stiff and gives sup-
port and definition to the nasal tip.

Grafts such as the shield graft in the
infratip lobule can be very useful in patients
needing additional tip defining procedures,
or when the techniques used to refine the
lobule do not completely satisfy the sur-
geon. The shield graft is a versatile tool
that, if used properly, can increase tip pro-
jection, nasal length, columellar length, and
define the nasal lobule (Fig. 7). 

The shield graft is sutured to the caudal
margins of the medial/intermediate crura-
strut complex. It is important to have a sta-
ble, aligned tripod before placing a shield
graft, since this additional structure can
shift the tripod, resulting in an asymmetric
or deviated tip. Shield grafts can be long,
short, or multi-layered. They are ideal in
thick-skinned patients, but can also be used
in thin-skinned patients, care being taken to
bevel the edges and not to leave any sharp
angles. This graft is usually thicker at the
tip and thinner in the inferior portion. The
usual dimensions are 8-12 mm in width, 
8-15 mm in length and 1-3 mm in thick-
ness.10,12 Placement of the graft is impor-
tant, the upper leading edge should ideally
be placed 1-2 mm above the domes and in
thick-skinned patients, up to 3 mm above
the domes (Fig. 8). Final carving of the
graft can be performed after it has been
fixed, in order to obtain a smooth contour.
In cases where the graft is placed higher
above the domes in order to give additional
projection, a buttress graft can be placed
behind the shield graft to avoid a dip and to
create a smooth transition from the tip to
the middle third of the nose. The buttress
graft can be carved from septal or conchal
cartilage, it is rectangular in shape and is
sutured behind the shield graft.10,11 Combi-
nation of these two grafts can help give 
additional support and definition to an
underprojected, undefined, bulbous nasal
tip.

In patients with thin skin, in whom a
shield graft is not the best option, but in
whom there is a need for additional defini-
tion and projection, a ‘cap graft’ can be
used. This graft is quadrangular in shape,
with the narrower portion being sutured
over the lower lateral crura and the wider
border over the domes. If the graft is not
carefully carved and appropriately fixed, it
can become very noticeable over time. It is
very important that all the edges are
smoothed out so that it blends in well with
the underlying cartilage (Fig. 9).11 

In cases where slight additional support
and augmentation are needed in a weak
domal area, small rectangular cartilage
wedges known as ‘domal apex grafts’ can
be placed in a small pocket that is created
between the vestibular skin and cartilage.11

It is important to have symmetrical domes
and grafts in order to avoid postsurgical tip
asymmetry (Fig. 10).

Osteotomies

Osteotomies to narrow the upper third of
the nose are not performed in all cases of
rhinoplasty. When minimal or no resection
is performed on the dorsum, and its width is
in proportion with the nasal base, osteo-
tomies are not necessary. 

Medial oblique osteotomies are not car-
ried out routinely, they are performed
before lateral osteotomies, and are used
when there is a very wide nasal dorsum
with an appropriate profile, when minimal
hump removal has been performed, or in a
deviated nose. Lateral osteotomies are car-
ried out at the end of surgery. An endonasal

Fig. 5. Columellar strut: a.
The strut is fixed with a 
5-0 vicryl mattress suture,
care being taken to correct
any buckling or asymme-
tries of the medial crura.
The suture should ideally
be placed below the diver-
gence of the intermediate
crura in order to preserve
the natural double break of
the columella. b. The strut
should not go all the way
down to the nasal spine as
it can shift to one side, cre-
ating asymmetries and
caudal deviations; and it
should not surpass the
domal area as it can de-
form the nasal tip. When
the suture is placed high
near the domal area, the
natural double break of the
columella will be erased.
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high-low-high technique is performed with
a 2.2-mm guarded osteotome, finishing at
the level of the medial canthus with back-
fracture of the bone. Back-fracture of the
bone can be carried out by rotating the
osteotome inwards, percutaneously, with a
2-mm osteotome, or by means of digital
pressure. If dorsal onlay grafts are going to
be used, these are placed under direct vision
and sutured in place with non-absorbable
sutures after all the bony work has been
completed. 

Closure of a mid-columellar incision

Closure of the mid-columellar incision is
very important in open rhinoplasty. If done
correctly and the skin edges are everted and
not closed under tension, there will be no
scarring no matter what type of skin the
patient has. The incision can be closed with

6-0 nylon or prolene and marginal incisions
with catgut or vicryl. When wound closure
is carried out under tension, a single subcu-
taneous absorbable 6-0 suture can be used
to ease any tension on the skin suture. The
first skin suture is always placed in the mid-
line at the tip of the inverted V. Closure is
continued with angled off-midline sutures,
starting medially from the inferior flap and
extending laterally to the superior flap. This
helps recruit skin medially and prevents lat-
eral notching of the columellar incision.10,16

The vestibular skin of the columellar flap
can be closed with 6-0 prolene or chromic
catgut. Marginal incisions are closed with a
single 5-0 chromic, monocryl or vicryl
suture, which is placed slightly laterally to
the domes, care being taken that there is no
notching or distortion of the domes or the
caudal extension of the ala. 
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Fig. 6a-h. a,c,e,g. Female
patient with a wide upper
third of the nose, a small
osseocartilaginous hump,
and a slightly wide nasal
tip. b,d,f,h. Post-operative
images showing lateral
osteo-tomies to narrow the
upper third of the nose
with rasping of the hump.
The tip was narrowed 
and defined slightly by
performing conservative
cephalic trim of the alar 
cartilages. A columellar
strut was inserted to pre-
serve rotation of the nasal
tip.
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Nasal packing/external splinting/post-oper-
ative care

How much and what packing is placed
inside the nose will depend on the type of
functional surgery being performed. In rou-
tine septal work, usually a 4-0 or 5-0 con-
tinuous horizontal mattress absorbable
suture will be sufficient. When extensive
septal work or additional endoscopic sinus
surgery and turbinate surgery has been per-

formed, some intranasal packing can be
used to prevent any postsurgical bleeding,
formation or hematoma or synechia. Pack-
ing is removed 24-48 hours later, and the
nasal cavity is kept moist with saline solu-
tion sprays in order to prevent excessive
crust formation.

Many different types of external splints
can be used: plaster, metallic, or thermo-
plastic. The nasal dorsum and tip is taped,
and the splint is applied covering upper and

Fig. 7a-h. a,c,e,g. Female
patient with a deviated
nose, collapse of the right
upper lateral cartilage and
a wide bulbous boxy nasal
tip. b,d,f,h. Post-operative
views showing lateral
osteotomies and place-
ment of a right spreader
graft to correct nasal devi-
ation. The tip was ap-
proached by performing
cephalic trim of the alar
cartilages; placement of
transdomal sutures to cor-
rect a boxy tip deformity,
and placement of a col-
umellar strut and shield
graft to give final defini-
tion and symmetry to the
nasal tip.
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Fig. 8. (Left.) Shield graft:
this graft is ideally har-
vested from septal carti-
lage, but auricular carti-
lage can also be used. It is
wider and slightly thicker
superiorly and thinner and
narrower at its base. The
graft is sutured to the cau-
dal margins of the medial
and intermediate crura. It
is important to have a sta-
ble aligned nasal tripod
and base before graft
placement. Shield grafts
increase tip projection and
definition. They are ideal
in thick-skinned patients.

Fig. 9. (Right.) Cap graft:
this is a quadrangular
beveled piece of cartilage
with its wider edge placed
over the domal area and its
narrower edge over the
cephalic portion of the 
lateral crura. It gives ad-
ditional projection and
definition to the nasal tip.



middle third of the nose. Nasal tapes and
external splints should not be too tight since
this can compromise the vascularity of the
nasal flap. 

Columellar sutures are removed after
four to six days, care being taken to tape the
incision site posteriorly. External splints are
removed after seven days, and the nose is
taped for an additional three to seven days,
depending on the formation of edema and
type of skin.

Conclusions

The open rhinoplasty approach has evolved
throughout the years and today is consid-
ered an additional approach in rhinoplasty.
Its uses are not limited to difficult or revi-
sion noses. It gives an undistorted generous
view of the surgical field, permitting ade-
quate diagnosis of any deformity, exact
placement of grafts and sutures, correction
of asymmetries, and modification of the
different nasal components without com-
promising the support structures of the
nose. It is a versatile surgical approach
which can be used for all rhinoplasty proce-
dures, unless the surgeon feels he can
obtain the same or better results by means
of an endonasal approach. Rhinoplasty has
always been a challenging operation where
it is difficult to obtain consistent satisfacto-
ry results. What really counts in rhinoplasty
is not the approach to be used, but rather the
choice of surgical technique that can give
pleasing, aesthetic and functional, consis-
tent long-term results. 

Fig. 10. Domal apex
grafts: these are small
rectangular wedges of car-
tilage (ideally harvested
from the nasal septum)
which are placed in an
accurately-formed pocket
under the domes. They
augment support to the
domal area. They should
be placed symmetrically
in order to avoid post-sur-
gical tip irregularities.
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27: ETHNIC RHINOPLASTY

R. Cobo and G.J. Nolst Trenité

modest osseocartilaginous framework, the
skin tends to be thicker, and the nasal tip
has flimsy unsupportive alar cartilages that
give a more undefined look and less
defined angles.1,3 There are hundreds of
different ethnic groups throughout the
world, which have tended to become more
mixed due to globalization and moderniza-
tion. A practical way of approaching the
main different ethnic groups is to divide
them into important geographical zones:
African, Asian, Mediterranean, Middle
Eastern, North European, and Latin Ame-
rican. Even though within these groups
many different ethnical variations will
always be found, there are some general
characteristics that can help the surgeon in
his surgical approach. With time, the ideal
nose will become a ‘blending’ of different
ethnicities, especially if we take into ac-
count the fact that, today, most of the world
is non-Caucasian. 

Preoperative evaluation

Consultation

It is very important to have the time and the
ability to communicate with the patient.
Knowledge of the ethnic background is
important, not only in defining whether the
patient wants to maintain his or her ethnic-
ity, but also to be able come up with an ade-
quate surgical plan. The patient’s desires
and expectations must be fully understood
and, as surgeons, we must be able to decide
whether we can comply with them. It is
always important to be able to identify the
patient who will never be satisfied with the
way he looks and to define his psychologi-
cal eligibility for surgery. 

During the consultation, possible compli-

Introduction

Rhinoplasty is one of the most popular and
frequently performed aesthetic surgical
procedures, not only in the USA, but also in
all other countries worldwide. The world is
composed of hundreds of different ethnic
groups with huge variations between them.
Historically, through the ages, people of all
races and ethnicities have always had an
interest in looking attractive. Rhinoplasty
has been growing in demand over the years,
and every time people from different ethnic
groups want to reshape their noses into
what they consider to be more attractive. 

The standards of beauty have changed
through the ages, and each race possesses
its own unique beautiful features that, as
rhinoplasty surgeons, we cannot ignore.
Each ethnic group has distinctive features
that characterize it, and it is important to be
able to identify these and to define which of
these characteristics we want to preserve
and which we want to modify. In our cul-
ture, communication media have spread
and popularized the Caucasian or ‘western’
look as a world standard for beauty. And
although, due to globalization, the world is
evolving towards a mixture of races, this
look still predominates in our society
today.1 The ideal Caucasian nose is defined
as one with a slightly projecting and
defined nasal tip, a strong bony and carti-
laginous dorsum, moderately thin skin, and
defined gentle angles. This is still consid-
ered the gold standard in rhinoplasty today.2

When evaluating an ‘ethnic patient’, the
modern rhinoplasty surgeon should try to
define his or her ethnic background, evalu-
ate and define the specific nasal anatomy,
and be able to offer realistic surgical
options.

The ethnic nose frequently has a more



cations such as bleeding, hematoma forma-
tion and infections, must be mentioned, as
well as limitations on physical exercise and
exposure to the sun. Additionally, the
patient must understand that this is not a
magical operation, it is always hard to
obtain a perfect result in rhinoplasty, and
the patient must be aware of this. Written
information explaining the surgical proce-
dure, anesthesia, possible complications,
postoperative care and general recommen-
dations will help the patient during his con-
sultation with the specialist.4

Physical examination

Once a complete medical history has been
obtained, a detailed physical examination
must be undertaken, with time being taken
to show the patient any asymmetries or
facial characteristics that might influence
the final surgical result. A complete exter-
nal and internal nasal examination must be
performed, to evaluate the function of the
nose. This examination is usually per-
formed with a nasal speculum and can be
complemented with rigid or flexible nasal
endoscopy. It is important to evaluate alar
collapse and to define whether there is
compromise of the internal or external
nasal valve, septal deviation, availability of
septal cartilage for harvesting, turbinate
hypertrophy, or sinus disease. 

Cosmetically, several things must be kept
in mind when evaluating patients for ethnic
rhinoplasty (Table 1):

• skin type: is it thick or thin/ oily and
sebaceous or dry/elasticity

• nasal dorsum: is it high or low; does
it have a hump

• nasal bridge: is it too wide or too nar-
row

• nasal tip: quality of alar cartilages:
are they strong or flimsy/ wide or
thin

• nasolabial angle: is it acute or 
obtuse

• nasal base: is it wide/normal/nar-
row

• orientation of nostrils: are they ver-
tical, horizontal, or oval shaped; 
flaring or non-flaring

• nasal tip support: is it weak or
strong/evaluation of tip recoil

Photography

Once these questions have been answered
and documented, it is important to obtain a
set of standard rhinoplasty photographs and
to sit down with the patient and show him/
her what results can be obtained. Digital
programs that can modify images are useful
for showing patients what can be obtained
with surgery. They also help the patient to
understand the limitations of the procedure
and to create realistic expectations.

Standard pre- and postoperative rhino-
plasty photographs should be taken routine-
ly. Their applications are not just limited to
the pre-surgical consultation, they are also
an invaluable tool for:

• reference during surgery
• analysis of the final outcome of

surgery, and evaluation of the differ-
ent surgical techniques used 

• documentation for medico-legal pur-
poses

• teaching

Nasal anatomy of the main ethnic groups

Ideally, a complete description should be
made of all the possible different ethnic
groups existing today. It is incredible to
see how many different variations there
are to be found within the same ethnic
group. Many of these ethnic variations will
depend upon the geographical area the
patient is from. Since complete ethnic list-
ing is not feasible, six main ethnic groups,
classified according to their geographical
distribution, will be analyzed globally:
African, Asian, Mediterranean, Middle
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Table 1. Aesthetic nasal evaluation chart

AESTHETIC NASAL EXAMINATION

1. Skin type:
normal � thick � thin �

sebaceous � dry �

2. Nasal vale:
normal � compromised: internal nasal valve: right � left �

external nasal valve: right � left �

3. Nasal septum:
straight � deviated: right � left � area of cottle: caudal ______

basal ______
cephalic _____

4. Nasal dorsum:
height in mm: _____
normal � low � high �
hump �

deviated: right � left �

5. Nasal bridge:
normal � narrow � wide �

6. Upper lateral cartilages:
normal � altered: wide �

collapsed: right � left �

7. Nasal tip:
alar cartilages: normal � thin � wide � scar tissue �

pinched: right � left �
strong � flimsy �

8. Nasolabial angle:
degrees: _____ acute � obtuse �

9. Nasal base:
normal � narrow � wide �
intercanthal distance: _____ mm nasal base distance: _____ mm

10. Nostril orientation:
oval � vertical � horizontal �
flaring � non-flaring �

11. Nasal tip support:
weak � strong �
nasal spine: normal � prominent � small �

12. Donor sites for cartilage grafts:
nasal septum � auricle: right � left � rib �



Eastern, Northern European, and Latin
American (mestizo). This will help the
rhinoplasty surgeon to evaluate different
ethnic groups and to define which anatom-
ical characteristics should be borne in
mind during surgery.

African nasal anatomy (black patient)
• thick, sebaceous skin
• low nasal dorsum
• wide nasal bridge
• undefined, underprojected nasal tip

with wide flimsy alar cartilages and
broad domes; short columella

• acute nasolabial angle
• wide nasal base
• horizontally, round-shaped nostrils

with flaring
• poor tip support with little tip recoil

Asian nasal anatomy 
• moderate to thick skin (skin is thin-

ner in the nasion and dorsum and
thicker in the nasal tip area)

• low shallow nasion
• wide nasal bridge
• underprojected, moderately un-

defined and sometimes ptotic; flimsy
alar cartilages; short columella

• acute-to-normal nasolabial angle
• wide, flaring nasal base but narrower

than the African patient 
• oblique-shaped nostrils
• poor tip support

Mediterranean nasal anatomy5

• moderate-to-thick skin
• straight-to-convex nasal dorsum
• normal-to-narrow nasal bridge
• plunging tip with wide strong alar

cartilages (long nose)
• acute-to-normal nasolabial angle
• normal-to-narrow nasal base
• vertically-shaped nostrils
• normal-to-weak tip support

Middle Eastern nasal anatomy
• moderate-to-thick skin

• high arched nasal dorsum often
extending into the glabellar region

• high nasal bridge, sometimes wide
• underprojected tip with downward

rotation; wide alar cartilages with
undefined lobules

• acute-to-normal nasolabial angle
• normal nasal base
• oval-to-vertically-shaped nostrils
• normal-to-weak tip support

North European nasal anatomy
• normal-to-thin skin
• high dorsum 
• high narrow nasal bridge
• overprojected tip with long strong

alar cartilages, sometimes bifid tip
• normal-to-obtuse nasolabial angle
• narrow nasal base with very strong

projecting anterior nasal spine
• oval-to-vertically-shaped nostrils
• normal-to-strong tip support

Mestizo nasal anatomy6

• moderate-to-thick, sometimes oily,
bulky skin

• small-to-normal bony vault 
• normal-to-wide nasal bridge
• underprojected nasal tip with wide

undefined lobule; flimsy unsupport-
ive alar cartilages; normal-to-short
columella

• normal-to-acute nasolabial angle
• normal-to-wide nasal base with thick

alar sidewalls
• normal-to-horizontally-shaped nos-

trils
• flimsy tip support with poor tip

recoil

Surgical plan

Once a complete medical history and phys-
ical examination has been performed, and
with a clear understanding of the patient’s
ethnic background and specific desires, the
surgeon can make an accurate diagnosis of
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the nasal structure and can draw a realistic
surgical plan. Elaborating a surgical plan
prior to surgery can be of immense help.
Often, more than one surgical technique is
needed in order to be able to solve the prob-
lem of an existing alteration adequately
(Table 2). It is always important to evaluate
the nose in relation to the patient’s face and
general physical features (height, weight,
age, sex). The final surgical outcome
should create a balance, if possible always
trying to avoid an ‘operated look or artifi-
cial nose’ that does not blend in with the
patient’s ethnic background or physical
characteristics.

When planning surgery, it is important to
bear in mind the following recommenda-
tions:

• do not perform aggressive reduction
techniques

• do not overuse sutures and grafts
• start with simple procedures and

progress to more complicated ones
• it is always easier to come back and

take out more tissue than to have to
come back and reconstruct

Approaches and basic surgical
techniques

There are three basic approaches to the
nose: the non-delivery approach (cartilage
splitting, retrograde dissection); the deliv-
ery approach (intercartilaginous and mar-
ginal incisions); and the external (open)
approach (marginal and transcolumellar
incision).7,8 The decision about which
approach to use depends on the type of sur-
gical goal to be achieved, and on the sur-
geon’s expertise. In general, the delivery
and external approaches are most frequent-
ly used in ethnic rhinoplasty. 

In order to apply the basic rhinoplasty
technique, it is helpful to divide the nose
into three areas: dorsum, nasal tip, and
nasal base. 

Nasal dorsum

In a large percentage of ethnic patients, the
nasal dorsum is low with a wide sometimes
flat nasal bridge. It is important to assess
the need for dorsal augmentation and to
decide on what type of material will be
used.

Grafts and implants have been used in
nose surgery for many years, and the choice
depends on many factors: the amount of
material needed, the type of defect being
corrected, whether the patient has any graft-
ing material that can be used, and the sur-
geon’s experience with the various types of
grafts and implants. The materials com-
monly used in the nose can be divided into
three categories: autografts, homografts
(allografts), and alloplasts (Table 3). Au-
tografts are those tissues obtained from one
area of a patient and implanted in a differ-
ent recipient area: septal cartilage, auricular
cartilage, rib cartilage and calvarial bone.
Homografts are tissues or materials obtain-
ed from a human donor and transplanted
into a patient. In nasal surgery, the homo-
graft most commonly used is irradiated rib
cartilage. Alloplasts are synthetic implant
materials which are biologically compati-
ble, under ideal conditions produce mini-
mal inflammatory reaction, and are well
tolerated for indefinite periods of time: sil-
icone implants, Gore-Tex, Medpore.9-11

The patient’s own nasal cartilage is
always the material of choice in rhinoplasty.
If no septal cartilage is available, auricular
cartilage is an excellent alternative. Auto-
graft and homograft rib cartilage or calvar-
ial bone can be used as an alternative when
large quantities of grafting material are
needed for dorsal augmentation.12-14 When
there is insufficient autogenous grafting
material, synthetic implants can be used as
an alternative, especially in dorsal augmen-
tation. Implants do not cause any donor site
complications, but they are not incorporat-
ed biologically into the nasal tissues, mak-
ing them more prone to infection, mobility,
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Table 2. Surgical planner sheet

SURGICAL PLANNER SHEET

1. Functional procedures:
septoplasty � turbinate surgery � FESS: right � left �

2. Cartilage grafting/implants:
septum � auricular � rib � calvarial bone �
irradiated rib cartilage �
implants: Gore-Tex �

Medpore �
silicone �
other: ___________

3. Nasal dorsum:
hump removal � augmentation � none �

4. Nasal bridge:
narrowing: lateral osteotomies � widening: �

medial oblique osteotomies �
intermediate osteotomies �

5. Upper lateral cartilages:
hump removal � augmentation � none �

narrowing � widening: spreader grafts: right � left �

6. Nasal tip:
A. alar cartilages:

- complete strip procedures
cephalic trim: �

double-dome technique �

transdomal suture narrowing �

lateral crural steal �

other: ___________
- incomplete strip procedures

lateral crural overlay � vertical dome division �
other: ___________

- no change �

B. columella:
- trimming caudal border
- suture crural feet �

- resection caudal septal border�
- septocolumellar suture �

- other: ___________ no change: �

7. Nasal base:
- no change: �

- alar wedge resection: �

- other: ___________

8. Grafts:
- columellar strut � shield graft � cap graft/tip onlay graft �
- dorsal onlay graft �

- spreader graft: right � left � alar batten: right � left �
- pre-maxilla plumping grafts : �
- other: ___________

9. Additional procedures:



inflammation, and extrusion. However,
some authors feel that, if the right surgical
procedure is performed and the implants
are manipulated properly, they are an ex-
cellent alternative for augmentation with
minimal complications (Fig. 1).

When a wide nasal bridge needs to be
narrowed, lateral and, when necessary,
medial oblique osteotomies are performed.
These are preferably carried out at the end
of surgery in order to avoid excessive
swelling during the postoperative period.

Nasal tip

There is no standard procedure for ap-
proaches to the nasal tip in ethnic patients.
The final objective is a more defined nasal
tip which is in harmony and balance with
the nasal dorsum and base. Surgery must be
performed always maintaining, and if possi-
ble building up, the support structures of

the nose. It is important to start with simple
surgical options and to progress to more
aggressive ones, depending on the patient’s
needs and what final result the surgeon
wishes to achieve. Most procedures per-
formed on the tip involve suturing techni-
ques and placement of graft material to give
additional support and definition (Figs. 2
and 3).6,15 Depending on the size of the tip,
procedures can be carried out using com-
plete or incomplete strip techniques when
deprojection is necessary (Table 4). 

Nasal base

The width of the alar base should be similar
to the intercanthal distance and to the width
of the eyes when evaluated from a frontal
view.2 In ethnic rhinoplasty, alar base
reduction is performed more frequently in
noses that are platyrrhine or mesorrhine in
order to decrease alar flare, alar base width,
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Table 3. Grafts and implants for augmentation in rhinoplasty

Type of graft or implant Uses

Autografts •• septal cartilage dorsal augmentation
dorsal onlay grafts
collumellar struts
tip grafts
spreader grafts
plumping grafts
camouflage 

•• auricular cartilage dorsal augmentation
dorsal onlay grafts
reconstruction of alar cartilages
alar batten grafts
composite grafts for alar retraction  
or vestibular stenosis
camouflage

•• rib cartilage dorsal augmentation
•• calvarial bone dorsal augmentation

Homografts •• irradiated rib cartilage dorsal augmentation

Alloplasts •• silicone implants dorsal augmentation
pre-maxilla implants

•• Gore-Tex dorsal augmentation
•• Medpore dorsal augmentation

pre-maxilla implants



Fig. 2. Pre- (a,c,e,g) and
post- (b,d,f,h) operative
views of an ethnic patient
with thick oily skin, an
undefined bulbous nasal
tip with little support, and
a small osseocartilaginous
hump. Conservative hump
removal was performed
and lateral osteotomies
were carried out to narrow
the upper third of the nose.
Tip rotation and defi-
nition were improved by
performing cephalic trim
of the alar cartilages with
a lateral crural steal, col-
umellar strut, and place-
ment of a shield graft.

Fig. 1. Pre- (a,c,e,g) and
post- (b,d,f,h) operative
views of a patient with a
bulbous tip without any
support and a very low
nasal bridge. Using an
external rhinoplasty ap-
proach, a Gore-Tex im-
plant was placed on the
nasal dorsum. Tip rotation
projection and definition
was improved by using
suturing techniques (la-
teral crural steal, double
dome unit) and tip grafts
(columellar strut and long
shield graft). 
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or both. Various techniques can be used:
alar base wedge resection to decrease nasal
flare; excision of the floor of the nostril to
reduce the width of the nasal sill; combined
reduction of the alar base and nostril floor
to decrease flare and reduce width (Fig. 4).
The medial incision should be at the natural
crease formed by the junction of the nasal
sill and ala with the upper lip, and the later-
al incision should be placed 1-2 mm above
the alar-facial groove in order to avoid a
visible scar. Incisions are closed with 6-0
prolene sutures, taking care to evert the
edges of the skin. The sutures are removed
on days 5-7 (Fig. 5).

Closure of incisions

Closure of midcolumellar incisions

If the technique is performed correctly,
there will be no scar, whatever the type of

skin. In dark-skinned patients, keloid for-
mation is not seen in this area if treated
properly. It is important to use 6-0 or 7-0
prolene and to evert the edges of the skin.
The first suture is always placed in the mid-
line, continuing with angled off-midline
sutures. This helps to recruit skin medially
and prevents lateral notching of columellar
incision.16 Suture removal is usually per-
formed on days 4-6, with care being taken
to tape the incision site afterwards. 

Closure of intercartilaginous, transcarti-
laginous or marginal incisions, and septal
mucosal incisions

These incisions are closed with one or two
5-0 or 6-0 absorbable (vicryl) sutures which
are placed slightly laterally to the domes.
Care should be taken not to distort the
dome region or to produce notching of the
nostril rim. Columellar extension of inci-
sions should be closed with an additional
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Fig. 3. Pre- (a,c,e,g) and
post- (b,d,f,h) operative
views of a male patient
with traumatic collapse of
the middle nasal vault,
right internal nasal valve
collapse, and tip asymme-
try. Bilateral spreader
grafts (double on the right
side), right alar batten
grafts, a columellar strut
and shield graft were
placed to improve asym-
metry, nasal valve func-
tion, and tip projection and
rotation.



absorbable suture if the mucosal flaps of the
vestibular skin have not been properly
aligned.

Intranasal packs/closure of septal mucosal
incisions

Closure of the mucoperichondrial flaps of
the septum is performed using a continuous
horizontal mattress absorbable suture. This
prevents the formation of hematoma.
Intranasal packing is not performed rou-
tinely, except when extensive septal surgery
and reconstruction has been performed or
when endoscopic sinus surgery procedures
or turbinoplasty have been performed, and
the risk of bleeding is high. In these cases,
the objective of packing the nose is to pro-
vide some compression to the septal flaps
and prevent hematoma formation, synec-
chia, and decrease the risk of postoperative
bleeding. Packing is usually left in place for
24-48 hours.

External nasal splints

Taping the nose and fixing a cast in place
will help reduce dead space, edema and the

formation of hematomas, will protect the
nasal structures from external trauma and
will prevent displacement of the newly
aligned nasal structures. Tape should be
placed over the dorsum and tip, and is
immobilized with a nasal splint. This splint
is removed on post-surgical day 7 and the
nose is taped for an additional five to seven
days. This will help lessen post-surgical
edema, especially in the supratip region.

Postoperative care

Patients should be given oral and written
postoperative instructions to follow at
home. This helps to prevent complications.
Additionally, thick skinned patients should
be warned that edema will be present for a
longer period of time and that dark circles
under the eyes can be accentuated for up to
four to six months after surgery. 

Persistent edema of the supratip region
can be effectively treated with subdermal
injections of 1-2 mg triamcinolone aceto-
nide (Kenalog: 10 mg/ml) followed by tap-
ing of the nasal tip. These injections can be
repeated every four weeks. In patients with
a thick skin and greater risk of developing
pollybeak deformity, injections can be start-
ed as early as the first week after surgery,
but should not be used in excess and should
not be placed intradermally as this can pro-
duce permanent cutaneous atrophy.17

Complications

Rhinoplasty in ethnic patients can be a very
demanding and complicated operation

Fig. 4. Alar base resection.
a. Reduction of alar flare
can be performed in two
ways without touching the
nasal sill. 1. V-shaped re-
duction of the lateral alar
base; 2. excision of tissue
from the nostril floor with-
out touching the nasal sill.
b. Reduction of the width
of the nasal floor with
slight reduction of the alar
flare. c. Combined reduc-
tion of the nasal floor
width and alar flare.
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Table 4. Gradual approach to the nasal tip

Nasal tip procedures
A. Intact strip procedures

• cephalic trim of lateral crura
• transdomal suture narrowing technique
• double-dome unit technique
• lateral crural steal/new dome technique

B. Incomplete strip procedures
• lateral crural overlay
• vertical dome division
• medial crura division

C. Grafts
• shield graft
• shield graft with lateral crural steal
• shield graft + cap graft
• buttress graft
• alar batten grafts
• collumelar strut
• plumping pre-maxilla grafts

D. Septocolumellar suture

a b c



where complex surgical maneuvers and
placement of multiple grafts and sutures
can be performed. The placement of grafts
and performance of aggressive tip proce-
dures will increase the chances dorsal and
tip irregularities, fibrosis, and asymmetries.
Sometimes, no matter what procedure is
performed, there is a persistent fullness of
the nasal tip. It is important for the surgeon
to try to camouflage any grafts and im-
plants as much as possible and to be metic-
ulous with any tip procedures. Patients
should be aware that these possible compli-
cations can occur, even in the best hands. 

The best way to manage complications is
to prevent them as much as possible. In
reductive procedures, the surgeon should
not forget that, to guarantee long-term
results, support structures of the nose
should be reconstituted and in many cases
reinforced with the placement of sutures
and grafts. In cases where support is a prob-

lem even before surgery, tip support must
be obtained with the placement of sutures
and very often with grafts, but it should
always be borne in mind not to build up too
much. The final result should be a balance,
not only aesthetically, but also functionally. 

In some cases, where the patient is dissat-
isfied, revision is needed when the final
result does not blend in with the patient’s
ethnic features.18 It is important for the sur-
geon not to over-resect a high dorsum or
build up too much on a low one. The final
goal of surgery should not be a ‘perfect
nose’ but rather a harmonic nose that blends
in with the individual patient’s physical and
facial characteristics (Fig. 6). 

Conclusions

Rhinoplasty has always been one of the
most popular facial plastic operations.
Today, a large percentage of the world’s

Fig. 5. Pre- (a,c,e,g) and
post- (b,d,f,h) operative
views of a female patient
with a wide bulbous nasal
tip with poor support, a
wide nasal base with alar
flaring, and a small osseo-
cartilaginous hump. A
conservative hump resec-
tion with lateral osto-
tomies was performed to
narrow the nose. The tip
and base were approached
using a columellar strut,
lateral crural steal and
septo-columellar suture
techniques, and alar base
resection. The overall
result was a narrower nose
with a more defined and
projected nasal tip.
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population is non-Caucasian, and it is very
common to have ethnic patients requesting
aesthetic nose surgery. Even though there is
no special surgical technique that should be
followed or standardized, the role of the
surgeon is to have a clear understanding of
the patient’s ethnical background, and be
able to define whether the patient can be
provided with an effective solution that

approaches what the patient considers to be
‘beautiful’ or ‘aesthetically acceptable’.
Finally, the surgeon should provide the
patient with an insight into aesthetics, bal-
ance, and possible surgical options with
their limitations and complications, and
help point the patient towards realistic
expectations.

Fig. 6. Pre- (a,c,e,g) and
post- (b,d,f,h) operative
views of a female patient
with a osseocartilaginous
hump and wide dorsum,
slightly boxy tip, and
hanging columella. La-
teral osteotomies with
hump removal, the trans-
domal suture narrowing
technique and conserva-
tive caudal excision of the
septal cartilage give a
more harmonious and bal-
anced post-surgical re-
sult.
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28: BATTEN GRAFTS FOR NASAL VALVE 
COLLAPSE

W.J. Fokkens and G.J. Nolst Trenité 

• medication (influencing the nasal mu-
cosa and bleeding)

• nasal trauma
• previous septorhinoplasty
• facial palsy

Physical examination

It is important to determine between rever-
sible (mucosa, hypertrophy of the inferior
turbinate) and non-reversible obstructions
(septal deviations, polyps, infractured nasal
bone, scar tissue). The use of local decon-
gestives and of an endoscope can be helpful
in this. It is more difficult to assess the
dynamic form of a nasal obstruction, which
is influenced by the amount of negative
pressure from the nasal airflow compared to
the structural support of the lateral nasal
sidewall. Finally, the site and amount of
nasal valve collapse should be assessed in
order to decide upon the most suitable sur-
gical treatment.

Inspection

In certain cases, external inspection can
reveal the etiology of the nasal airway ob-
struction, for example:
• narrow mid-nose
• inverted V syndrome
• pinched nose
• saddle nose
• overprojected tip with slit-like nostrils
• thin alar sidewalls
• broad columellar base
• facial palsy

The following pathologies, which cause
nasal airway obstruction, can be found by
means of internal inspection:
• inward protruding lateral crus
• septal deviation

Introduction

The surgical treatment of nasal valve col-
lapse aims to strengthen the anatomical
structures in order to resist any negative
pressure from the nasal sidewalls and/or to
widen the valve in order to release negative
pressure from the nasal airflow when this
becomes too high. In severe cases, a combi-
nation of strengthening the sidewall and
widening the internal and/or external valve
is indicated.

In earlier literature and rhinology text-
books, the nasal valve is defined as being
the narrowest part of the airway. An anato-
mical landmark bordered by the caudal
margin of the upper lateral cartilage, the
head of the inferior turbinate, the piriform
aperture, and the nasal septum. In the more
recent literature on rhinoplasty techniques,
the distinction between the internal and
external nasal valves becomes more promi-
nent. The external nasal valve is the ana-
tomical landmark determined by the nostril
margin, formed by the alar rim, nostril sill
and columella. A thin alar rim with a lack of
skeletal support from the lower lateral car-
tilage, a broad columellar base, and an over-
projected nasal tip can all result in slit-like
nostrils, often displaying external valve col-
lapse.

Diagnosis

For the adequate treatment of any nasal air-
way obstruction, a thorough medical histo-
ry and physical examination are obligatory,
if necessary, with the use of an endoscope.
Any particular medical history data should
be recorded, such as: 
• nasal or sinus diseases (allergy, polypo-

sis)



• scar tissue
• too narrow and too wide a nasal valve

angle
• hypertrophic head of the inferior tur-

binate
• narrowing of the piriform aperture
• mucosal pathology
• synecchiae
• polyps

The use of an endoscope and inspection
after decongestion help to diagnose nasal
airway pathology and to determine whether
the obstruction is reversible. In order to
diagnose the dynamic form of the obstruc-
tion and to determine the site of maximal
collapse, inspection should be performed
during rest as well as during more forceful
inspiration through the nose, using a small
probe to lateralize the collapsed segment. 
A simple test for detecting any limitations
in inhalation at the level of the ostium inter-
num is by pulling the cheek laterally during
gentle inspiration through the nose, the so-
called Cottle test. The signs are positive
when inhalation noticeably improves after
this maneuver.

Treatment modalities for nasal valve col-
lapse

Surgical treatment can be divided into vari-
ous groups, depending on the underlying
pathology, as follows:
• correction of a non-reversible obstruc-

tive component
– deviated septum (see Chapter 24) 
– narrow piriform aperture
– vestibular scarring (see Chapter 22) 
– broad columella

• widening the internal nasal valve (which
is normally 10-15 degrees in the leptor-
rhine nose)
– spreader grafts (see Chapter 9B) 
– modified-Z plasty ( see Chapter 9A) 

• remodelling of the nasal tip skeleton

• upward rotation of the lateral crus (see
Chapter 8) 

• deprojection of the overprojected tip
• strengthening of the nasal sidewall with

autogenous graft material
– alar battens

In many cases, more then one surgical pro-
cedure is necessary to correct alar collapse.

Surgical technique for alar batten graft-
ing

In order to prevent nasal valve collapse, alar
battens are indicated ‘to strengthen the
nasal side wall’. The graft material of
choice is autogenous cartilage from the sep-
tum, auricle (concha) or rib. If available,
septal cartilage is the first choice. In some
cases the natural curvature of the concha is
helpful, especially for restoring the curva-
ture of the alar rim. In general, grafts mea-
sure 5-8 mm in width and 12-18 mm in
length. They are sculpted in a rectangular
shape. The batten should be of sufficient
size to provide support, and it can be influ-
enced by the stiffness of the cartilage, the
thickness of the overlying skin, aesthetic
appearance, and the severity of the nasal
valve collapse. 

The graft should be beveled in thin-
skinned patients. A small inverted V-shaped
cartilage resection at the base of the graft
helps to prevent shifting after precise place-
ment.

Depending on the further surgical proce-
dures needing to be carried out, an endo-
nasal or external approach can be indicated.
The graft should be positioned at the mar-
gin of the piriform aperture and a mark
made on the skin. The position of the batten
depends on the site of maximum collapse:
supra alar in internal valve collapse, and
caudal to the cephalic position of the later-
al crus in external valve collapse (Fig. 1a
and b). The graft should extend laterally to
the piriform aperture. There can be some
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overlap medially and cephalically with the
upper and lower lateral cartilage.

In thin-skinned patients in particular, care
should be taken to preserve the natural con-
tours of the nasal side wall. 

With the endonasal approach, a vestibular
incision is made lateral to the determined
pocket approximately 8-10 mm in length. A
precise pocket is dissected subcutaneously
up to the piriform aperture. Although no
further fixation is needed if the graft fits
well into the pocket, transcutaneous fixa-
tion over a button is helpful for preventing
dead space and is obliqatory in cases of too
wide a pocket.

Figures 2a-z show the surgical procedure
by means of an endonasal approach in alar
batten grafting in a patient with internal
valve collapse, a slight polly beak, and de-
viation of the nasal dorsum and caudal sep-
tum to the left (Fig. 3a-f). When using the
external approach, fixation of the graft to
the nasal skeleton is often indicated.

Pitfalls during alar batten grafting

The following pitfalls are common during
the surgical procedure for alar batten graft-
ing:
• tears in the grafted material, which can

weaken and distort the graft
• a batten that is too small in width (not

strong enough) and in length (not ex-
tending to the piriform aperture)

• wrong positioning of the graft (not at the
site of maximum collapse)

• too large a pocket with no fixation of the
graft, resulting in postoperative shifting
of the graft

• unaesthetic appearance due to visibility
of the graft through the (thin) skin and/
or unnatural curvature of the nasal side
wall or ala

• good structural support of the nasal side
wall, but still too narrow an internal
nasal valve angle in which combination
with a spreader graft was indicated
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Fig. 1a. Position of the
alar batten graft for cor-
rection of internal valve
collapse.

Fig. 1b. Position of the alar
batten graft for correction
of external valve (alar)
collapse. a b
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Fig. 2a-c. Preoperative lat-
eral, bird’s eye and basal
views.

Fig. 2d,e. Harvesting sep-
tal cartilage through a he-
mitransfixion incision.

Fig. 2f. Lateral view after
septoplasty with a midcol-
umellar guiding suture to
secure the caudal septum
in the midline. Lateral
view shows the marking of
the caudal rim of the bony
pyramid and the position
determined for the alar
batten.

Fig. 2g,h. Sculpured alar
batten for right and left
sides.
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Fig. 2i. Leftover crushed
cartilage to fill the donor
site in the cartilaginous
septum.

Fig. 2j. View of the carti-
laginous dorsum through
an endonasal approach to
correct a slight polly beak.

Fig. 2k,l. Marginal inci-
sion and blunt dissection
to create a pocket for the
alar batten.

Fig. 2m,n. Guiding suture
at the base of the alar bat-
ten and insertion of a
straight needle with a
guiding suture into the
pocket.

Fig. 2o,p. Positioning of
the alar batten and closure
of the marginal incision.
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Fig. 2q. Transcutaneous
suture over an aluminium
button to fix the alar bat-
ten and to prevent a dead
space.

Fig. 2r,s. Alar batten for
the left side ready to be
positioned in the pocket
with a guiding suture.

Fig. 2t. Alar batten in situ
and fixed with a transcu-
tanous suture over an alu-
minum button.
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Fig. 2w-z. Direct postoper-
ative basal and lateral
views and after packing
and dressing.
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Fig. 3a-f. Pre- and postop-
erative views of the patient
with internal valve col-
lapse, a slight polly beak,
and deviation of the nasal
dorsum and caudal septum
to the left (surgical proce-
dure shown in fig. 2a-z).



Conclusions

Alar batten grafting is a versatile tool in
nasal valve collapse. A thorough examina-
tion for diagnosing other causes of nasal
airway obstruction and for determining the
site of maximal collapse is essential.

Due to the direct correlation between the
negative pressure originating from the nasal
airflow and the structural support from the
nasal side wall, it can be difficult to choose
the correct surgical procedure. Techniques
to diminish the negative pressure by enlarg-

ing the nasal valve angle (spreader graft) or
to strengthen the nasal side wall with alar
battens can be performed. In specific cases,
only a combination of both these proce-
dures, batten graft and spreader graft place-
ment, will be able to restore normal nasal
airway.

Care should be taken to distinguish
between reversible obstructions (mucosal
swelling) and non-reversible anatomical
obstructions, such as a deviated septum.
Nasal valve collapse is a diagnostic and sur-
gical challenge.
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Fig. 4a,b. Pre- and postop-
erative frontal views of
external rhinoplasty in a
cleft lip patient with alar
collapse at the left side.

Fig. 4c. Interoperative
view of the same patient
with an alar batten sutured
to the repositioned lateral
crus in order to correct
external valve collapse
and to improve the aes-
thetic appearance.

a b c



29: RECONSTRUCTION OF SKIN CANCER
DEFECTS OF THE NOSE

Peter J.F.M. Lohuis, A.J.M. Balm and G.J. Nolst Trenité

Epidemiology 

More than one-third of all cancers originate
in the skin; 75% of these include basal cell
carcinoma (BCC) and 20% squamous cell
carcinoma (SCC).1 Of the remaining 5%,
melanoma is responsible for 4% of all skin
cancers, and 1% comprises a group of rela-
tively rare skin cancers (e.g., Merkel cell
carcinoma, sarcoma, malignant adnexal,
and malignant lymphoid neoplasms of the
skin).2 Approximately 90% of all BCCs,
80% of all SCCs, and 15-20% of all
melanomas are found in the head and neck.
People with fair skin, fair hair, and blue
eyes (Fitzpatrick’s skin type I and II) are at
greatest risk. Caucasian individuals resid-
ing closer to the equator have a higher risk
of developing skin cancer, suggesting a
direct correlation to exposure to sunlight or,
more specifically, to the cumulative amount
of ultraviolet radiation exposure.3 Conse-
quently, in the head and neck, skin cancers
are predominantly found on sun-exposed
sites such as the nose, and in particular the
most projected lower two-thirds. In fact,
cancer occurs more often on the skin of the
nose than in any other organ of the body.4

Although reports vary, the frequency of
nasal BCC, SCC, and melanoma is (relative
to each other) approximately 85%, 14%,
and 1%, respectively.5

Tumor biology

The extent or aggressiveness of nasal skin
cancer should not be underestimated. In-
adequate treatment can lead to uncontrol-
lable local recurrence, often resulting in
(sub)total amputation and high patient mor-
bidity. Proper treatment planning is essen-
tial for providing the patient with the best
chance for cure and an optimal aesthetic

Introduction

The nose has the highest incidence of skin
cancer, and the management of a nasal
defect following tumor removal is influ-
enced by multiple factors. Tumor control is
essential, since recurrence can lead to high
patient morbidity and unnecessary donor
site damage. Therefore, cosmetic consider-
ations for compromising the margins of
resection are indefensible. Excision by
Mohs’ micrographic surgery permits exam-
ination of the complete peripheral and deep
resection margins in one plane. This tech-
nique is known for its high cure rate and, in
most cases, permits primary reconstruction
of the nasal defect. 

The aim of reconstructive nasal surgery is
not just to rebuild all or part of the nose, but
rather to blend and tailor the new and old
tissues in such a way as to create the best
possible result. The challenge of recon-
struction is related to the complexity of the
defect in an organ where function, struc-
tural integrity, and contour should be main-
tained. Differences in color, texture, and
thickness between the nasal remnants and
the resources of skin available for the
reconstruction pose aesthetic limits that are
often difficult to overcome. Therefore, the
decision on the possible use of a local flap
is based on careful consideration of where
tissue may be borrowed from, how it can be
repositioned, what the immediate and long-
term effects of moving that tissue will be,
and how scars may be hidden. Age, general
health, and the aesthetic goals of the patient
should also be taken into account. In this
chapter, we discuss the fundamentals of
nasal reconstruction and describe various
basic reconstructive options, depending on
the size, depth, and location of the surgical
wound.



and functional result. Above all, the nasal
reconstructive surgeon should be familiar
with the tumor biology of the different
types of skin cancer.6 The biology of the
three most frequently occurring nasal skin
cancers (BCC, SCC, and melanoma) is
briefly discussed in the following subsec-
tions. 

Basal cell carcinoma 

BCC is the most frequently occurring cuta-
neous malignancy in Caucasians, and has
many clinical manifestations (Figs. 1a-f).
The presentation of a pearly, teleangiectatic
papule is typical, but BCC may also resem-

ble an eczematous patch or an atrophic scar
with indefinite borders. 

In order to minimize the chance of recur-
rence after therapy, the clinician must be
aware of the various clinical growth pat-
terns and the multiple histopathological
variations of BCC (Fig. 2a and b).7,8

Histologically, five BCC subtypes can be
discriminated, each with different clinical
implications. These are, in order of increas-
ing aggressiveness, superficial BCC (10%),
nodular or solid BCC (50-70%), micro-
nodular BCC, infiltrating BCC, and mor-
pheaform BCC.9 Combinations of different
histologies (mixed-type) are also found.
Micronodular, infiltrative, morpheaform,
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Fig. 1. BCC has many
clinical manifestations.
The presentation of a
pearly teleangiectatic pa-
pule (a,b) is typical, but
BCC may also resemble
an eczematous patch or an
atrophic scar (c,d,e) with
indefinite borders.  A pig-
mented BCC may resem-
ble a melanoma (f).
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and mixed-type BCC tend to grow more
invasively, and often extend peripherally
beyond the apparent clinical margin.10

Therefore, appropriate therapy should be
tailored to the histopathology obtained by
biopsy. 

Squamous cell carcinoma

Invasive SCC demonstrates epidermal cells
proliferating downwards in the direction of
the dermis, often producing keratin pearls.
Clinically, they present as a firm erythema-
tous skin lesion (often covered with a
crust), but an ulcerating, easily bleeding
lesion is not exceptional (Fig. 3). Removal
of a crust may reveal a granular, rolled mar-
gin. Increased tumor thickness and depth of
invasion are the most consistent histopatho-
logical features of cutaneous SCC that recur
and metastasize, but differentiation grade,
perineural involvement, clinical size (diam-
eter), immune status of the patient, and
anatomical site may also be important.11-13

At presentation, regional lymph node
metastases are found in approximately 10%
of cases;12,14,15 their presence has a major
influence on the final outcome of the dis-
ease. In these cases, local excision of the
tumor is combined with therapeutic neck
dissection and/or parotidectomy, followed
by adjuvant postoperative radiotherapy
when the prognostic signs are bad.15,16

Distant metastases are very exceptional, but
may occur in the lungs, bone, and liver in
the event of extended regional disease. 

Melanoma

Malignant melanoma is a malignancy aris-
ing from the melanocytes, the pigment-pro-
ducing cells of the skin (Fig. 4).  Three
clinical types of malignant melanoma of the
skin can be discriminated in the head and
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Fig. 2. Histological sec-
tions of a nodular (a) and
an infiltrative (b) BCC.
Infiltrative type BCCs
tend to grow more inva-
sively and often extend
peripherally beyond the
apparent clinical margin.

Fig. 3. Invasive ulcerating
SCC with a granular, rol-
led margin of the nasal
side wall, illustrating the
sometimes aggressive tu-
mor biology of SCCs.

Fig. 4. Nodular malignant
melanoma of the nasal
dorsum arising in a patch
of lentigo maligna (a pre-
cursor of malignant mela-
noma).

a b



neck, as follows: superficial spreading ma-
lignant melanoma, lentigo maligna mela-
noma, and nodular malignant melanoma.
The prognosis is strongly related to the
depth of tumor invasion and the presence of
regional lymph node metastases.17 The
depth of invasion is determined by Clark
levels and, more precisely, by Breslow
thickness. Breslow thickness measures the
distance from the granular layer of the epi-
dermis to the point of deepest invasion by
tumor cells, and is ascertained by excision-
al biopsy. The definite treatment of mela-
noma of the skin includes wide re-excision
of the initial biopsy site. 

Although wide excision of melanoma is
curative in some cases, all invasive mela-
nomas carry some risk of metastases. In
case of a regional nodal metastasis, tumor
prognosis drops by more than 50%, de-
pending on the number of positive lymph
nodes.18 Nevertheless, therapeutic lymph
node dissection is still worth doing since it
offers a potential chance of cure in mela-
noma patients with regional lymph node
metastases.18,19

Tumor excision

Surgical excision of skin cancer provides a
high cure rate and has the advantage of the
histopathological control of complete
tumor removal. Although important, cos-
metic or functional concerns remain sec-
ondary to cure and should therefore not
compromise safe and complete tumor
removal. In order to pursue the safe exci-
sion of nasal skin cancer, the reconstructive
surgeon should adhere to the following
principles:
– apply proper surgical techniques and

margins;
– screen for the presence of regional

metastases; and
– delay reconstruction when radical exci-

sion is uncertain.

Apply proper surgical techniques and
margins

Biopsy
Biopsies are used, not only for microscopic
assessment or confirmation of the type of
primary tumor, but also for establishing the
level and depth of invasion as well as the
presence of negative histological fea-
tures.20,21 For all nasal BCCs and SCCs,
especially when large or aggressive, it is
important first to make a diagnosis by inci-
sional punch biopsy, in order to determine
the proper margin and treatment strategy.
In case of a suspected melanoma, an exci-
sional biopsy containing at least 2-3 mm of
macroscopically normal skin around the
lesion is performed to establish a diagnosis
before more definite surgery can be
planned.6 Shave biopsies of suspected me-
lanomas are never indicated. Histological
evaluation of the entire tumor specimen is
required in order to find the thickest and
deepest part of the lesion, which determines
the final Breslow thickness. The depth of
invasion (Breslow thickness) in malignant
melanomas forms a guide for the width of
the margin of re-excision, and also repre-
sents the most important prognostic para-
meter.

Local anesthesia
When excising nasal skin cancer under
local anesthesia, the visible tumor and
resection margins should be outlined in ink
before injecting the local anesthetic (Fig.
5). Local infiltration of the anesthetic
directly under the tumor should be avoided,
especially in SCCs and melanomas, since
there is a theoretical chance of seeding
tumor cells.22 Instead, nerve blocks involv-
ing the infraorbital nerve, infratrochlear
nerve, and/or external nasal branch of the
anterior ethmoidal nerve are used, often in
combination with field-block anesthesia
around the tumor. 
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Tumor excision
Biopsy is important for determining the
margin and for making a treatment plan.
For example, a small primary nodular BCC
with a diameter of 10 mm or less requires a
3-mm margin in order to include all tumor
extensions in 80% of cases (Fig. 5).23-25 In
contrast, morpheaform or infiltrating type
BCCs are notoriously deceptive and can
send out subclinical extensions of 7 mm or
more beyond the clinically estimated bor-
ders (Fig. 2b).23,26 Recurrent BCCs and
SCCs also need notably larger excision
margins. In general, a small SCC requires a
therapeutic margin of at least 5 mm; this
margin can be extended, depending on the
size and estimated infiltration depth of the
primary tumor. 

Melanomas may contain satellites or in
transit metastases and therefore needs wide
excision. Table 1 shows the margin of exci-
sion that is required for the treatment of
melanomas in relation to Breslow thick-
ness, as determined by the excisional biop-
sy. Recently, there has been a trend towards
narrower excision margins in the treatment
of melanomas in the face. Generally, in the
head and neck, a margin of at least 0.5 cm
should be obtained for non-invasive or in
situ melanomas, and a margin of at least 1
cm or more for invasive melanomas.27

Patients with melanomas are best treated in

a multidisciplinary center, because the bio-
logical behavior of these tumors is unpre-
dictable.

Table 1. Breslow thickness and generally recom-
mended margin of (re)excision

Breslow thickness Margin of excision

In situ melanoma 0.5 cm
≤ 2.0 mm 1 cm
> 2.0 mm 2 cm (at least 1 cm 

in the face)

Of equal importance in planning the lateral
margins is assessing the depth of the lesion
prior to any reconstructive procedure. In
particular in the lower third of the nose,
there is an intimate attachment of skin and
lower cartilages such that invasion of the
cartilage occurs relatively early in the
course of the disease.28 Studies have shown
that the highest percentage of recurrent
BCCs are nasal, illustrating the difficulty of
tumor control in this area. On the one hand,
this may be due to a tendency towards nar-
row excision margins in an effort to simpli-
fy reconstruction in this aesthetically
important area. On the other, skin cancer in
the midface is known to show a local tumor
spread, which appears to be related to the
embryonic fusion planes at this site.29 A
tumor seems to prefer to invade in depth
rather than to cross the borders of these
fusion planes.

When BCCs or SCCs recur in a scar, flap,
or graft, the entire scar, flap, or graft should
be excised, since recurrent tumors tend to
move in previously dissected planes.
Similarly, in case of recurrence after radio-
therapy, the entire field of irradiation
should be excised. In particular with these
difficult tumors, excision by Mohs’ micro-
graphic surgery (see next subsection) is
applicable due to the high chance of cure
using this technique. 
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Fig. 5. Excision plan of a
nodular BCC of the lateral
nose. Biopsy was obtained
to determine histology and
subsequently to determine
margin and treatment stra-
tegy. Clinical and resec-
tion margins (3 mm) are
outlined before injecting
local anesthesia.



Screen for the presence of regional metas-
tases

The aggressiveness and potential regional
metastatic spread of melanomas, and to a
lesser extent of SCCs, are undisputed and
strongly related to the invasion depth of the
primary tumor. The midface and nose drain
into lymphatics that follow the facial ves-
sels to the facial, submental, and sub-
mandibular nodes (level I). However, the
lymph nodes of the superficial lobe of the
parotid gland are also known to play a fil-
tering role for the lymph flow of the mid-
face. For cutaneous nasal cancer, it is
therefore important to palpate not only the
cervical lymph nodes, but also the nodes of
the parotid gland, buccal fat path, and
nasolabial fold, since these locations may
harbor the first-echelon lymph nodes (Fig.
6).30,31 Ultrasound-guided fine-needle aspi-
ration cytology (US-FNAC) has been
shown to be of additional value in the detec-
tion of regional lymph node metastases.32

Delay reconstruction when radical excision
is uncertain

Primary reconstruction of skin cancer de-
fects is safe in most cases, under the condi-
tions of proper patient selection and reliable
histopathological examination techniques.
Surgical delay in wound reconstruction
should be considered, sometimes even after
Mohs’ surgery, if there is any doubt about
the completeness of the tumor resec-
tion.33,34 In particular in large, recurrent, or
aggressive skin tumors (e.g., perineural
growth, deep invasion of the bony or carti-
laginous framework of the nose), the timing
of reconstruction should be postponed until
more certainty has been obtained that no
signs of tumor regrowth have occurred (Fig.
7).11,35 Using a split- or full-thickness skin
graft or secondary intention healing as an
interim method for nasal reconstruction can
offer surveillance of the operative site for
recurrence. 

Mohs’ surgery

In order to establish high quality care in
nasal reconstructive surgery, the methods
used by the pathologist to examine tumor
margins should be understood by the clini-
cian. The more complete the examination of
the surgical margin, the more accurately the
chances of cure can be estimated. In case of
a three-layer excision of the nasal ala, rou-
tine peripheral sectioning permits a com-
plete check of the margins. However, in
other cases, Mohs’ micrographic surgery is
ideal  for controlling the complete peripher-
al and deep resection margins in one plane,
permitting orientation, identification, map-
ping, and re-excision of microscopic tumor
extensions (Fig. 8).36-39 These extensions
can be followed without having to sacrifice
inappropriate amounts of normal tissue.

Fig. 6. Patient referred
from another hospital after
irradical excision of an
SCC of the right ala, now
presenting with a regional
metastasis of the parotid
gland requiring parotidec-
tomy and radical modified
neck dissection.

Fig. 7. Patient referred
from another hospital with
recurrent SCC of the
upper nasal side wall after
primary reconstruction
with a cheek advancement
flap (note the melolabial
and infra-orbital incision
lines), requiring subtotal
amputation. Reconstruc-
tion was postponed until
more certainty could be
obtained that no signs of
tumor regrowth had
evolved.
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Due to its high chances of cure, Mohs’
surgery may be specifically indicated for
SCCs and a subset of BCCs, including
BCCs with an unfavorable histology or an
unfavorable location, as well as large and
recurrent BCCs (Table 2). In these cases,
Mohs’ surgery provides the best prospect
for complete tumor removal and should
therefore be considered compulsory when
planning for primary reconstruction with
local or regional transposition flaps (Table
3).40

Table 2. Indications for Mohs’ micrographic
surgery
– BCC

– large
– unfavorable histology (e.g., infiltrating, 

morpheaform, micronodular)
– recurrent
– in functionally and aesthetically impor-

tant areas (e.g., nose, ear, eyelid)
– SCC

Table 3. Pros and cons of Mohs’ micrographic
surgery
Advantages:

– 100% check margins
– low percentage of recurrence (for a review:

see Vuyk & Lohuis37)
– saves valuable uninvolved skin (for recon-

struction)
– primary reconstruction on the day of the

excision
Disadvantages:

– time consuming

Key features of nasal reconstruction 

Nasal units are covered by skin of a specif-
ic color, texture, and thickness. In addition,
each unit has specific contours determined
by soft and hard tissue. The decision-mak-
ing process in the reconstruction of nasal
defects should include careful considera-
tion of where tissue may be borrowed from,
how it can be repositioned, what the imme-
diate and long-term effects of moving that
tissue will be, and how scars may be hid-
den. In order to reach this goal, the nose
must be restored as a major facial unit com-
posed of each subunit. Three principles
form the basis of this reconstructive pro-
cess, as follows:41-43

– replace missing tissue with similar tis-
sue; 

– replace missing portions of the nasal
skeleton with cartilage fashioned to
precisely replicate the missing part; and

– divide the topography of the nose into
aesthetic units and resurface the entire
unit with a skin flap if the majority of
the skin in the unit has been lost.

Replace missing tissue with similar tissue

Nasal skin varies in texture, color and
appearance within the various areas of the
nose (Fig. 9). The nasal dorsum, side walls,
columella, alar margins and soft triangles
are all covered with thin, smooth skin. The
nasal tip and ala are covered with thick, pit-
ted skin due to the presence of sebaceous
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Fig. 8. Schematic drawing
depicting the main princi-
ple of Mohs’ micrographic
surgery. Oblique peripher-
al sections are used to
encompass peripheral and
deep resection margins in
one plane, theoretically
allowing a 100% check of
margins and mapping of
possible microscopic tu-
mor extensions.



glands. The color of the skin may vary from
pale with a matt texture on the side of the
nose, to a shade of red-pink with a shiny
appearance over the nasal tip.44

When replacing nasal skin with similar
tissue, local flaps (unlike skin grafts) are
especially useful in the thick-skinned zones
because of their reliable color and texture.
Regional flaps (especially the forehead
flap) are used for larger, deeper defects,
because their size, bulk, and vascularity
permit the replacement of ideal skin cover
and primary cartilage support and lining.
Loss of nasal inner lining should be
restored by septal mucosa or adjacent
vestibular skin.

Replace missing portions of the nasal skele-
ton

Loss of primary cartilage support by
removal of the upper and lower cartilages
should be restored by replacing the missing
portions of the nasal skeleton with septal or
auricular cartilage. Defects extending to the
alar margin may result in retraction or par-
tial collapse of the nostril if the ala is not
properly supported with a batten in the
form of a cartilage graft. Structural alar
grafts are usually obtained from the con-
tralateral conchal cartilage. These grafts are
positioned beneath the alar cartilages
between the lateral crura and the vestibular
skin, and are of sufficient length to extend
from the crura to the alar base.

Alar batten grafts provide support for the

nasal ala, but may also prevent constriction
of the nasal valve in patients where two or
more nasal aesthetic units have been resur-
faced with a covering flap. For the same
purpose, septal cartilage should replace the
upper lateral (tri-angular) cartilage.

Aesthetic units 

Strategic incision placement
Although we cannot control wound healing
or prevent the development of scars, we can
select the color, texture, and thickness of
donor materials. We can also control the
site, size, shape, and direction of incisions
and excisions, and so manipulate the scars
they produce.45,46 Scars can be placed
strategically so that they utilize relaxed skin
tension lines (RSTL) (Fig. 10) or are cam-
ouflaged at the junction of subunits (Fig.
11). Border scars of skin flaps are best posi-
tioned so that they resemble the ridges and
valleys of the nasal units.47
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Fig. 9. Nasal skin varies in
thickness and also in
appearance between dif-
ferent areas of the nose. 

Fig. 10. The arrangement
of the nasal relaxed skin
tension lines (RSTL) is
complex, since they are
oriented transversely from
the root to the tip, but
change direction on the ala
and columella, where they
are oriented perpendicular
to the nostril orifice.

Fig. 11. The aesthetic unit
theory is important in na-
sal reconstruction. Placing
a scar between topograph-
ic units, where it follows
the join of normal lighted
ridges and shallow valleys,
will make it less visible. 



The subunit principle
The aesthetic unit theory is important in
nasal reconstruction (Fig. 11). If a line of
light or shadow (due to scarring) crosses a
smooth surface where it is not expected, it
will be noticed at a glance (Fig. 12). A
‘good’ scar remains hidden from view
because it is visually perceived as a ‘nor-
mal’ facial fold or contour line. If a scar is
placed between nasal topographic units,
where it follows the join of normal lighted
ridges and shallow valleys, it will also be
taken as being normal. Equally importantly,
the bulge of a flap caused by trapdoor con-
tractions will mirror the normal contours of
convex subunits.

The subunit principle suggests that if a
defect encompasses more than 50% of a
subunit, excision of the residual normal tis-

Fig. 12. Patient referred
from another hospital after
reconstruction of a dog
bite with a superiorly
based melolabial flap. Re-
construction of the entire
alar subunit would proba-
bly have led to a better
aesthetic result (a). In
proper use of a transposi-
tion flap in the supra-tip
region, resulting in a con-
spicious scar and pincush-
ing (b)

Figs. 13a and b. The sub-
unit principle suggests that
if a defect encompasses
more than 50% of a sub-
unit, excision of the resid-
ual normal tissue should
be considered. In this pa-
tient with wide re-excision
for a superficial spreading
melanoma, the entire nasal
dorsal subunit was recon-
structed with a flap instead
of only patching the origi-
nal defect (same patient as
in Fig. 39). 

Fig. 14. Patient with ex-
cision of a recurrent infil-
trative BCC after ra-
diotherapy followed by
reconstruction with a para-
median forehead flap.
Although the texture and
thickness of the donor site
skin is quite different from
the recipient site in this
thin-skinned patient, re-
surfacing the entire sub-
unit positioned the scars in
joints between three-di-
mensional units.
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sue should be considered (Fig. 13a).48 In
this way the entire subunit is reconstructed
with a flap (Fig. 13b), instead of patching
the original defect. Resurfacing a partial
defect as an entire subunit may position
scars in joints between three-dimensional
units, where they may be hidden and less
visible (Fig. 14). This maneuver is most
effective in reconstruction of the tip and
alar subunits, which are surrounded by fair-
ly abrupt, distinct borders. In these loca-
tions, the subunit principle also makes use
of the trapdoor effect to recreate a three-
dimensional convexity, since many flaps
have a tendency to pincushion and stand up
as a bulge above the residual skin.47

Nasal reconstruction techniques

A variety of reconstructive techniques are
available for the reconstruction of skin can-
cer defects of the nose. The choice is based
on the size, depth, and location of the surgi-
cal wound, as well as on the availability and
condition of the surrounding tissue. Below
we discuss some of the most important
basic techniques, which have been the
source of many small modifications.

Primary closure

Small soft tissue wounds of the supra-tip
region or of the thin mobile skin overlying
the nasal bones and upper lateral cartilages
can be primarily closed without appreciable
deformity. Incisions and lines of closure
that follow the lines of relaxed skin tension
(RSTL) should be used whenever possible
(Fig. 15). Limited undermining may be nec-
essary to ensure tension-free closure.

Scars from direct closure are usually mini-
mal, particularly in the elderly population
in whom skin tumors usually occur. In case
of an unsightly non-depressed scar, der-

mabrasion six months postoperatively may
help. The transverse primary closure of a
large dorsal defect will result in upward
rotation of the nasal tip, which may be an
added bonus in case of a drooping nose in
elderly patients.

Healing by secondary intention

Secondary intention healing is often
ignored as a valuable alternative to immedi-
ate surgical reconstruction of a wound.49,50

Due to a process of contraction and epithe-
lialization, the cosmetic results of sec-
ondary intention healing are often equal to
the results of more complex reconstructive
surgery. In particular, wounds in concave
areas such as the medial canthus, alar facial
groove, and naso-alar crease, even though
rather deep, often heal with excellent cos-
metic results (Fig. 16). Upward retraction
of the alar rim rarely occurs, unless the
wound involves most of the alar surface or

Fig. 15. Following the
lines of relaxed skin ten-
sion (RSTL), small soft
tissue wounds in the
supra-tip region or in the
thin mobile skin overlying
the nasal bones and upper
lateral cartilages can be
primarily closed without
appreciable deformity.

Fig. 16. Secondary inten-
tion healing is often
ignored as a valuable al-
ternative to immediate 
surgical reconstruction of 
a wound. Particularly
wounds in concave areas
such as the medial can-
thus, alar facial groove,
and naso-alar crease, even
though quite deep, often
heal with excellent cos-
metic results.
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is located within a few millimeters of the
rim.55 Secondary granulation of wounds on
the nasal dorsum and tip is not indicated,
since this invariably results in flattening of
the nasal contour.

Grafts

Free skin grafts
Two factors critical to the success of any
graft are the vascular capability of the
recipient bed and the thickness of the tissue
that is transposed. Split-thickness skin
grafts (STSGs) are rarely employed in nasal
reconstruction because they lose pigment
during healing and because contraction of

the underlying wound proceeds unchecked.
This often leads to a pale, shiny irregular
surface. However, full-thickness skin grafts
(FTSGs) serve perfectly well for replace-
ment of the upper two-thirds of the nose.51

A prerequisite for skin grafting is a wound-
bed that allows vascular ingrowth, making
avascular tissues such as exposed bone and
cartilage generally inapplicable for support-
ing an FTSG. FTSGs in convex regions
such as the nasal tip are often cosmetically
inferior because of differences in thickness,
texture, and color of the grafted skin (Fig.
17a and b). 

The final choice of the donor area for
FTSGs depends on the size, thickness, and
pigmentation of the needed graft. Potential
donor sites should be carefully examined
under natural light in order to discover the
best match. Skin from the postauricular,
preauricular, and supraclavicular regions is
frequently used, although in elderly people,
the upper eyelid occasionally also serves as
a potential donor site (Fig. 18). The postau-
ricular skin is slightly redder and thinner
than the nasal skin. The preauricular skin
usually has a better color and texture match
with the upper two-thirds of the nose, but is
limited in size, particularly in hair-bearing
male skin.52,53 In contrast, the sebaceous
skin of the melolabial fold provides an
excellent color and texture match for small

Fig. 17a. Preauricular
FTSG of the dorsum of the
middle nasal vault. Al-
though a difference in
thickness exists, the result
of such a graft is accept-
able in elderly patients
with actinic skin.

Fig. 17b. FSTG from the
upper eyelid over the left
nasal bone and a preauric-
ular FSTG in the naso-alar
crease. Note that the tex-
ture of the preauricular
skin matches the nasal
skin better.

Fig. 18. Potential donor
sites for FTSG.
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defects in the nasal tip and infratip lobule.54

Although relatively thick, the supraclavicu-
lar area can provide sufficient skin to recon-
struct an entire lateral subunit of the nose. 

Since the slightest amount of hematoma
from the recipient site will result in the loss
of the graft, hemostasis of the recipient site
should be meticulous, and the graft should
be held in place for four to five days using
non-adhesive tape and a stent or (tie-over)
bolster dressing.

Composite grafts
Composite grafts have the benefit of being
relatively simple procedures, which can
provide satisfactory results and minimal
compromise if they do fail. Due to its thick-
ness, a composite graft requires an almost
ideal recipient bed. The use of epinephrine
solutions for local anesthesia should be
avoided. Allowing the recipient site to gran-
ulate for three days increases the probabili-
ty of composite graft take. However, even in

the best circumstances, complete survival is
rare when the graft is more than 1.0 cm
thick. 

Composite grafts are best utilized for the
repair of small defects of the alar rim (Fig.
19a-f) and columella, and are preferably
taken from the root of the helix, where the
donor site can be primarily closed with
minimal cosmetic morbidity.55 The occur-
rence of a notch on either side of the graft
along the alar or columellar margin after
healing is the rule rather than the exception.
Correction of these notches should be
delayed for approximately six months, and
then performed under local anesthesia.28

Local skin flaps

Flaps are the only reliable way to transfer
bulk tissue for reconstruction. Having its
own source of nutrient blood makes the flap
independent from the recipient bed for its
survival. It may therefore be used to cover

Fig. 19. Composite graft
taken from the root of the
helix to repair small de-
fects of the alar rim. The
donor site can be closed
primarily with minimal
cosmetic morbidity (cour-
tesy of H.D. Vuyk).
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nonvascular structures such as bare bone
and cartilage.45 Local skin flaps, taken from
within the aesthetic subunits of the nose,
provide excellent aesthetic camouflage for
small defects, largely because of skin 
match in terms of texture, color, and thick-
ness.56-58 Excess tissue, usually in the upper
two-thirds of the nose, is moved into adja-
cent defects. The alar region is less suited
for local transposition or rotation flaps,
since the supra-alar crease is often lost.

Rhomboid flap
The rhomboid flap makes optimal use of
tension distribution by orienting the flap
design according to the lines of maximum
extensibility (perpendicular to relaxed skin
tension lines).59 However, the geometric
design of the rhomboid flap (with eight
possible variations) onto the complicated
RSTL pattern of the nose seldom fits to
make optimal use of this concept. The pos-

sible exception to this is the lateral nasal
side wall and the glabellar root (Fig. 20).

Note flap
An elegant alternative to the rhomboid flap
is the note flap. This avoids having to sacri-
fice normal tissue at the edges of a circular
defect in order to create the arbitrary geo-
metric pattern which is required for the
rhomboid flap. In essence, the note flap is a
triangular transposition flap, which is capa-

ble of closing a circular defect with little
donor site deformity. The simplest form of
this flap is shown in Figure 21. It is
extremely easy to design this flap in rela-
tion to the relaxed skin tension lines. For a
circular defect, the surgeon draws two tan-
gents approximately parallel to the relaxed
skin tension lines of the nose. Four potential
flaps are then designed and the surgeon
chooses the best of four options. Ideally, the
RSTL should parallel the final donor clo-
sure site. One of the disadvantages of the
note flap is that there is frequently some
dog-ear formation at the base of the trian-
gular flap, although no tailoring is usually
needed. A more important disadvantage is
that it requires a fair amount of judgment
based on experience. Since the flap is
somewhat smaller than the defect, the sur-
geon must ensure that there is sufficient tis-
sue laxity to allow closure.60

Fig. 20. Rhomboid flap
from the glabellar root.

Fig. 21a,b. The note flap is
an elegant alternative to
the rhomboid flap. The
principle is shown in a
schematic drawing.
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V-to-Y island pedicle advancement flap
The V-to-Y island pedicle advancement flap
is frequently used as a regional flap to
replace soft tissue of the lower lateral nasal
side wall in more extensive skin cancer
defects. As a local flap, its use is limited. It
is mentioned here because it might be help-
ful in the simple reconstruction of small
defects located in the region of the anterior
alar groove and lateral nasal tip, including
the nasal facet (Fig. 22a and b).43

Bilobular transposition flap
By definition, the bilobed flap is a double
transposition flap that allows movement of
looser skin from the upper nose into small
defects of the lateral lower nose and adja-
cent tip.61 The defect should not exceed a
diameter of 1.5 cm, and the pedicle is best
based on the lateral aspect of the nose. The
primary flap or lobe is used to repair the
nasal defect, and a secondary lobe is creat-

ed to repair the donor site of the primary
lobe (Fig. 23a and b). The donor site of the
secondary lobe is then primarily closed.62,63

Wide undermining beneath the musculature
is essential. In order to prevent excessive
dog-ear deformity, the skin should not be
transposed over more than 90 degrees.64 A
Burow’s triangle is commonly excised adja-
cent to the defect.65 The bilobed flap
requires incisions that violate the bound-
aries of the subunits, but rotate skin of sim-
ilar quality to cover the defect. However,
with careful design, the bilobed flap may be
individually designed to give excellent cos-
metic results with minimal distortion.63

Regional flaps

If large areas of nasal skin are missing
(more than 1.5 cm in diameter), or if the
underlying nasal support is missing and the
cartilage framework must be restored with

Fig. 22a,b. Locally applied
V-to-Y island pedicle
advancement flap, which
can be used in the simple
reconstruction of small
defects located in the
region of the anterior alar
groove and lateral nasal
tip, including the nasal
facet.

Fig. 23a,b. Bilobed double
transposition flap.
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primary cartilage grafts, a local flap is no
longer applicable. These circumstances
require a regional (distant) flap such as the
nasal dorsal glabellar rotation, melolabial,
or paramedian forehead flap. In case the
defects extend to the paranasal region,
regional flaps such as the cheek advance-
ment flap and pedicled island advancement
flap may serve to replace the soft tissue of
the lower lateral nasal side wall and alar
insertion. 

Nasal dorsal glabellar rotation flap
The nasal dorsal glabellar rotation flap pro-
vides an excellent one-stage procedure for
repairing medium-to-large distal surgical
defects of the middle and distal part of the
nose (1-2.5 cm in diameter).66,67 The flap,
which receives a versatile axial blood sup-
ply from the angular artery, takes tissue
from the lax glabellar skin and may appear
to be too aggressive for closure of a distal
nasal or midnasal defect (Figs. 24a and b).
However, because its design is primarily

that of a rotation flap (with a back-cut in the
glabella region), it must be larger than the
primary defect in order to maximize tissue
movement and decrease wound closure ten-
sion at the flap donor site. The effective
length of the flap diminishes progressively
as the flap rotates about its pivotal point, the
medial canthus. Dissection in the subcuta-
neous plane in the glabellar portion of the
flap is critical because the thicker glabellar
skin of the flap is advanced to the medial
canthus where the skin is thinner (Fig. 24a).
The nasal portion is dissected beneath the
musculature.67

The melolabial flap
Closure by tissue from the melolabial area
not only allows a good color match at the
recipient site, but also affords camouflage
at the donor site defect, hidden in the often-
present melolabial crease. The blood supply
to the melolabial flap is not actually based
on a specific vessel found in the flap.
Rather, it is based on a directionally orient-
ed subdermal plexus that courses parallel to
the melolabial crease, thus making it a ran-
dom pattern flap with a directional orienta-
tion to the blood flow of the angular artery
(Fig. 25).68

Two variants are described below: the
inferiorly based (two stage; interpolation)
and superiorly based (one stage; transposi-
tion) melolabial flap.

Inferiorly based melolabial flap: this is a
versatile flap for the reconstruction of a
defect that remains within the aesthetic unit

Fig. 24a,b. Nasal dorsal
glabellar rotation flap. In
the glabellar portion, the
dissection is in the subcu-
taneous plane; in the nasal
portion, it is beneath the
musculature.

Fig. 25. The blood supply
to the melolabial flap is
not actually based on a
specific vessel found in
the flap. Rather, it is based
on a directionally oriented
subdermal plexus that
courses parallel to the
melolabial crease, thus
making it a random pat-
tern flap with a directional
orientation to the blood
flow of the angular artery.
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of the ala or the columella. It is ideal for
these sites because its soft fat contracts 
into a convexity that resembles normal con-
tours.43 However, if the defect exceeds this
topographic unit to the nasal tip or the lat-
eral nasal wall, the paramedian forehead
flap is the flap of choice. The inferiorly

based melolabial flap is designed as an
interpolation flap in which the final scar of
donor site closure will lie exactly in the
melolabial sulcus (Fig. 26). For safe melo-
labial flap elevation, the depth of dissection
is limited medially by identification of the
orbicularis muscle and laterally by SMAS

Fig. 26. Schematic figure
of an inferiorly based
melolabial flap.

Fig. 27a-d. Schematic fig-
ure (a) and clinical exam-
ple (b,c,d) of a superiorly
based melolabial flap as a
one-stage procedure.

344

ba

c d



fibers coursing to meet the former. The
donor site is closed by undermining adja-
cent cheek skin and advancing it inferiorly
and medially. More than three weeks later,
the pedicle is divided in a second-stage pro-
cedure, which also allows for debulking and
contouring at the recipient site.

Superiorly based melolabial flap: defects of
the ala can usually also be handled well
with a superiorly based melolabial flap
(Fig. 27a). If the defect does not involve the
alar base and if the flap is thinned appro-

prately at the time of initial transfer, the
procedure can be completed in one stage
(Fig. 27b-d).69,70 These flaps can remain
edematous for a significant period of time.
However, with the injection of steroids
(Kenacort, 10 mg/ml) and occasional defat-
ting, reasonable results can be achieved,
particularly in elderly patients with large
melolabial folds.

Fig. 28. Example of a
scalp flap. The indications
for the scalp flap, the fore-
runner of the paramedian
forehead flap, have largely
been replaced by the more
delicate paramedian fore-
head flap.

Fig. 29. The blood supply
to the forehead is depicted
schematically. The supra-
trochlear and ipsilateral
supraorbital arteries, both
terminal branches of the
ophthalmic artery in the
internal carotid artery 
system, demonstrate rich
collateral circulation and
anastomosis. The supra-
trochlear artery also richly
anastomoses with the ter-
minal branches of the
angular artery supplied by
the external carotid artery
system. 

Fig. 30a,b. It is im-
portant to be familiar with
the progressive change in
plane taken by the supra-
trochlear artery, which
forms the major blood
supply to the paramedian
forehead flap, as it ascends
the forehead. This artery
runs from the orbit over
the periosteum, through
the frontalis muscle to-
wards the subcutaneous
tissue of the distal flap.
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The paramedian forehead flap
The paramedian forehead flap is the key-
stone for nasal reconstruction and is ideal
for reconstructing large, full-thickness de-
fects of the lower two-thirds of the nose,
including the nasal tip, ala, columella, dor-

sum, and nasal side wall.55,71-73 It is a far
more delicate lap than its forerunner, the
scalp flap, which is now more or less obso-
lete (Fig. 28). The color and texture of the
forehead skin provides an excellent match
for nasal reconstruction, whereas the blood

Fig. 31a-i. A young
patient with a defect of the
nasal tip after removal of
an infiltrating BCC. The
supratrochlear artery is
identified by a Doppler
(a). The paramedian fore-
head flap is directed later-
ally because of the shape
and low position of the
hairline in this particular
patient, but was still
closed primarily (b).
About 2 cm above the
supra-orbital rim, the
periosteum is incised and
the dissection carried infe-
riorly in a subperiosteal
plan (c). Pedicled flap in
place (d ). The flow pres-
sure in the supratrochlear
artery is clearly visible
when the pedicle is divid-
ed after three weeks (e).
The nasal dorsal aesthetic
unit is further excised and
the brow reconstructed (f).
Postoperative result after
three months, no addition-
al contouring was required
(g-i). The broadened
frontal scar is ideally re-
excised six months after
the initial procedure (h).
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supply to the flap is extremely reliable. The
major blood supply comes from the supra-
trochlear artery (Fig. 29 and 30a and b),
which demonstrates collateral circulation
and anastomosis with the ipsilateral su-
praorbital artery. Both arteries are terminal
branches of the ophthalmic artery in the
internal carotid artery system. The supra-
trochlear artery also richly anastomoses
with the terminal branches of the angular
artery supplied by the external carotid
artery system. Therefore, the flap has two
blood supplies: an axial pattern supply from
the supratrochlear artery and a random pat-
tern supply from branches of the facial and
angular arteries.55,74

Since the paramedian forehead flap is the
workhorse for nasal reconstruction, it is
described in detailed steps below as a two-
stage procedure (Fig. 31a-i). The first stage
is the development of the flap as well as
closure of the defect and the donor site. The
second stage is the division of the pedicle,
appropriate debulking and contouring at the
recipient site, as well as closure of the brow
region.

First stage
Developing the flap
– Care should be taken to design the flap

over the supratrochlear vessels. The su-
pratrochlear artery crosses the supero-
medial orbit vertically approximately
1.7-2.2 cm lateral to the midline74.

– It is helpful to identify the artery with a
Doppler (Fig. 31a) since this allows a
narrow base to be planned (7 mm of tis-
sue is taken on each side of the vessel),
thus improving the arc of flap rotation
and effective flap length. 

– A pattern is cut from the foil of a suture
pack to match the exact size of the
defect or aesthetic unit.

– If the hairline of a patient is low or if the
flap is required for columellar recon-
struction, the orientation of the flap can
be bent laterally to avoid the transplan-
tation of hair-bearing skin (Fig. 31b).
However, the design may also be ex-

tended into the hairline, because in a
second-stage procedure the hair folli-
cles can be carefully pulled out from the
distal end of the flap via its deep sur-
face.

– The greatest part of the flap is in a su-
praperiosteal plane. About 2 cm above
the supra-orbital rim, the periosteum is
incised and the dissection carried infe-
riorly in a subperiosteal plan. This is
done to safeguard the supratrochlear
artery and to allow the flap to be rotat-
ed from a much lower position in the
orbit without tension (Fig. 31c). 

– The excellent blood supply of the flap
allows thinning of the distal portion of
the flap, enhancing pliability and final
contouring, especially in case of a
defect of the nasal tip. 

– After limited undermining, closure of
the defect should take place with ever-
sion of wound edges.

Closure of the donor site
– Closure of the forehead with staples

(Fig. 13b) decreases wound tension and,
in most cases, allows primary closure of
the donor site with minimal scarring. 

– A Burow’s triangle is usually cut out in
the hairline, in order to prevent dog-ear
formation.

– Occasionally, particularly if part of the
wound has been allowed to heal by sec-
ondary intention, it may be necessary to
revise the forehead scar at a later date,
most commonly after a period of six
months (Fig. 31h).

Second stage
Dividing the pedicle and thinning of the
flap
– The pedicle of the flap is divided

approximately three weeks after the pri-
mary procedure (Fig. 31d-f). As far as
vascularity permits, this is also the time
for appropriate debulking and contour-
ing of the transplanted skin flap.
Alternatively, an intermediate stage
before final pedicle division allows for
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more aggressive sculpturing and con-
touring at three weeks, the pedicle divi-
sion being delayed until week six.

– The unused portion of the forehead flap
is amputated and discarded, except for a
small triangle of hair-bearing skin for
closing the brow.

– Closure of the brow region is performed
with wide undermining and meticulous
suturing in order to avoid a trapdoor
deformity (Fig. 31f). The pedicle
should never be replaced higher than
the level of the eyebrow, because it will
show up as a finger-like deformity on
an otherwise smooth forehead.

Cheek and cervicofacial flaps

For larger wounds of the lateral nose, later-
al upper lip, and cheek, the upper cervical
and cheek areas can provide ample amounts
of well vascularized tissue for reconstruc-
tion. A variety of flap designs has been
described in these areas and is primarily
discussed in terms of the location or mode
of transfer of donor tissue. Four basic
designs are described below:

V-to-Y island pedicle advancement flap 
Subcutaneously based V-to-Y flaps are
most commonly used for soft tissue
replacement of the lower lateral nasal side
wall, but they may also be used to repair
small and deep skin defects of the ala.75,76

The flap is incised and freed from the adja-
cent cheek fat, but it remains attached in the
deep plane (Fig. 32a and b). If the pedicle
causes excessive fullness adjacent to the
ala, a secondary procedure to contour this
region is planned two to three months after
the flap transfer.

Cheek advancement flap
The cheek advancement flap is used for clo-
sure of defects involving the lateral nose
and adjacent cheek. Elevation of this flap
should be performed in the mid-subcuta-
neous plane as far laterally as is needed to
advance the flap to fill the nasal and/or
cheek wound. The superior limb of this flap
should be placed at the lower orbital rim or
in a natural lower eyelid crease and carried
to a more superior location at the lateral
canthus in order to avoid postoperative
ectropion. The inferior limb is usually

Fig. 32a,b. Subcutaneous-
ly based V-to-Y flaps are
most commonly used for
soft-tissue replacement of
the lower lateral nasal side
wall. The flap is incised
and freed from the adja-
cent cheek fat but remains
attached in the deep plane.

Fig. 33a-c. Schematic
example of the use of a
cheek advancement flap
(a), which can be extended
to a cheek rotation flap
(b), and a cervicofacial
flap (c). For larger wounds
of the lateral nose, lateral
upper lip, and cheek, the
upper cervical and cheek
areas can provide ample
amounts of well vascular-
ized tissue for reconstruc-
tion.
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placed in the nasolabial cheek fold (Fig.
33).55,77

Cheek rotation flap
The cheek advancement-rotation flap has
been proven to be useful in the repair of
larger and more complex cheek defects of
the lateral nose, cheek, and lateral upper lip.
This flap is extremely vital and its scars can
be well concealed, especially in elderly
patients. The design follows the classic out-
line of Mustardé’s flap (Fig. 33). If the
superior edge of the flap is located in the
area of the infraorbital rim, the posterior
extension of this limb must be carried a lit-
tle higher to the level of the lateral canthus,
and then back and anterior to the ear. After
incision of the superficial musculoaponeu-
rotic system (SMAS), undermining is con-
tinued below the plane of the SMAS level,
above the facial nerve branches. In its supe-
rior location, it is imperative to secure the
dermis of the flap to the periosteum of the
lateral orbital rim in order to avoid postop-
erative ectropion. Incising back along the
base of the flap or removing a Burow’s tri-
angle of skin along the outer side of the
donor site helps to distribute the lines of
closure equally.

Cervicofacial flap
This rotation-advancement flap is basically
an extension of the inferiorly based cheek

rotation flap into the neck in order to obtain
additional cervical skin to increase the size
of the wound that can be closed (Fig. 33).55

Defects of as large as 6 x 10 cm can be
closed in one stage with this flap. Cervico-
facial flaps are random in that they rely
entirely on the circulation of the subdermal
plexus coming from the branches of the
facial vessels. The blood supply and relia-
bility can be significantly improved by dis-
secting the flap in the deep plane (i.e.,
below the superficial musculoaponeurotic
system). In the cervical region, undermin-
ing is performed beneath the platysma,
which is transected transversely in the lower
cervical region to allow good upward
mobility and satisfactory transposition of
the flap.77 The cervicofacial flap offers ex-
cellent exposure for concomitant dissection
of the parotid gland and cervical lymph
node chains if skin cancer has metastasized
to the parotid gland or neck.

Near-total nasal reconstruction

A description of the reconstructive tech-
niques used in patients with near-total nasal
amputation is beyond the scope of this
chapter. In these cases, prosthetic rehabili-
tation using osseo-integrated implants
should be borne in mind as an excellent
alternative (Fig. 34a and b).

Fig. 34a,b. Young male
patient after total nasal
amputation because of a
recurrent SCC (a). Situa-
tion after reconstruction
with a silicone prosthesis
(b).
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Nasal lining 

The importance of ensuring adequate
osseo-cartilaginous support and internal
nasal lining cannot be overemphasized. It
can prevent scar formation and retractions
resulting in a deformity worse than the one

to be concealed.78 Reconstruction of a full-
thickness defect should thus involve three-
layers: the outer lining, nasal skeleton, and
inner lining (Fig. 35a-i). Cartilage grafting
to reconstruct the nasal skeleton is essential
in preventing retraction of the alar margin,
in order to avoid collapse of the nasal valve,

Fig. 35a-i. Patient with a
full thickness defect of the
nasal ala after removal of
an infiltrating BCC (a).  A
caudally based ipsilateral
septal mucoperichondrial
hinge flap was used for the
inner lining (b). Contra-
lateral auricular cartilage
is used as a graft to restore
contour and to avoid re-
traction of the alar rim
(c,d). Flap in place, situa-
tion after three weeks (e).
Postoperative result after
three months. Some extra
contouring of the alar
groove may still be re-
quired (f-h). The position
and shape of the donor
auricle from which con-
chal cartilage was grafted
remains unchanged (i).
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Fig. 36a,b. The bi-pedi-
cled vestibular skin ad-
vancement flap is a flap of
residual vestibular skin
based medially on the
nasal septum and laterally
on the nasal floor. 

Fig. 37a,b. The septomu-
coperichondrial hinge flap
is based on a 1.5-2-cm
pedicle located in the area
of the nasal spine and sup-
plied by the ipsilateral sep-
tal branch of the superior
labial artery.

Fig. 38a-f. Grafts play an
essential role in nasal
reconstruction since they
form the basis to provide
sufficient strength for
maintaining support of the
underlying bony-cartilagi-
nous nasal skeleton. Onlay
graft (a), columellar strut
(b), shield graft (c), alar
batten graft (d), contour/
rim graft from conchal
cartilage (e), spreader
graft (f ).
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and to maintain the three-dimensional con-
figuration of the nose (Fig. 35c and d).79

The most commonly described choices
for internal nasal lining are the prefabricat-
ed forehead flap, staged sequential skin
graft technique, and intranasal lining flaps.
Intranasal lining flaps are preferred for lin-
ing full-thickness nasal defects and include
the bipedicled vestibular skin advancement
flap and septal mucoperichondrial hinge
flap. The bipedicled vestibular skin ad-
vancement flap is a flap of residual vestibu-
lar skin based medially on the nasal septum
and laterally on the nasal floor (Fig. 36).
The septomucoperichondrial hinge flap is
based on a 1.5- to 2-cm pedicle located in
the area of the anterior nasal spine, supplied
by the ipsilateral septal branch of the supe-
rior labial artery (Fig. 35b and 37a and b).
For larger defects, a contralateral septomu-
coperichondrium flap, based on the dorsum
of the septum and supplied by the anterior
ethmoid artery, can also be used. It is
hinged laterally to line the side walls and
middle vault.80

Although somewhat thick, stiff, and lim-
ited in length, in some cases adjacent
turnover flaps based on a scar (secondary

granulation/skin graft) from around the
periphery of a small nasal defect can be
very useful as well.80,81

Adjuvant rhinoplasty techniques 

In addition to external nasal lining, the
nasal skeleton can be entirely recreated
using technical experience gained from
rhinoplasty surgery.

Grafts play an essential role, since they
form a basis on which to provide sufficient
strength to maintain support of the con-
structed portion of the nasal skeleton.82 In
nasal reconstruction, grafts mainly serve
three functions: restoration, support, and
contour. Restorative grafts replace defects
of the nasal skeleton and may be construct-
ed of bone or cartilage, depending on the
missing framework. Support grafts (col-
umellar strut, lateral alar batten graft,
spreader grafts) provide reinforcement to
the existing skeleton. Contour grafts (shield
graft, cap graft, onlay grafts) are used to
enhance the shape of the nasal tip or to cor-
rect topographical irregularities (Fig. 38a-
f).43

Auricular cartilage grafts are mostly used

Fig. 39a-f. Patient after a
wide excision of a superfi-
cial spreading melanoma
with an underlying car-
tilaginous hump (a,b),
which was resected (c).
Third-phase contouring by
defatting of the transplant-
ed forehead skin after four
weeks (d). Final result
(e,f ) after three months
(Same patient as in Fig.
13).
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to replace missing segments of alar carti-
lages and to support the ala. A columellar
strut is fashioned from septal cartilage to
provide structural support to the central tip
and columella. By changing the angle of its
placement in the inferior columella, the
strut can also be used to augment the
nasolabial angle or to increase columellar
prominence. Lateral alar batten from septal
or auricular cartilage produces slight lateral
flaring of the alar cartilage in the region of
the internal and external nasal valves,
increasing the nasal aperture. Spreader
grafts are used to lateralize upper lateral
cartilage and to increase the aperture of the
internal nasal valve. Shield grafts of septal
or auricular cartilage are used to enhance
tip definition, projection, and rotation.
However, adjusting the amount of replaced
nasal dorsal skin can also influence tip 
rotation. A cap graft of cartilage is used in
single or double layers to enhance tip defi-
nition, projection, and rotation. Septal or
auricular cartilage is also used to correct
areas of contour depression on the surface
of the nose.

Other modifications of the nasal skeleton
include tip sutures to narrow the domes,
hump resection to lower the nasal dorsum,
and osteotomies to medialize the bony side
walls. Second- or third-phase contouring
procedures, which involve sculpting the
subcutaneous tissues of the covering flap,
are usually necessary and can be performed
under local anesthesia (Fig. 39a-f). 

Despite efforts to assemble a delicate
nostril, the resultant ala may also be too
thick. Secondary defatting is then best car-
ried out by means of rim incisions. When
the defect extends cephalically to the alar
groove, a specific contouring procedure is
necessary to create a new alar groove,
which is often obliterated by the base of the
reconstructive flap. A template of the con-
tralateral normal ala is made, reversed,
placed over the reconstructed ala, and care-
fully traced with a marking pen.43 Excision
of soft tissue and cartilage is performed by

accessing the upper cephalic incision of the
flap or by creating a new incision in the flap
along the superior border of the tracing. 
Dermabrasion of the incisional scars may
help to smooth out any minor discrepancies
in contour and texture. The thick skin of the
nose and face lends itself well to dermabra-
sion. 

Postoperative care

Written instructions for the postoperative
care of the wound should be provided to the
patient and must be specific for each proce-
dure. In general, after 24 hours, the patients
can remove their dressings and take a show-
er. Any crusts should be gently removed.
Subsequently, suture lines should be
cleaned with soap or diluted hydrogen per-
oxide twice daily, after which a thin layer of
antibiotic ointment should be applied to the
wound. Bolster dressings for skin grafts
should remain in place for approximately
four days. In case of an interpolation flap,
the pedicle should be kept moist by means
of fatty gauze and antibiotic ointment to
improve epithelialization.

Follow-up

Patients with a high risk of recurrence or
metastatic spread should be followed close-
ly for long periods of time. SCCs, me-
lanomas, and Merkel cell carcinomas have
definite metastatic potential. It is important
to stress that, unlike many malignancies,
melanomas have a tendency to recur many
years after the primary tumor has been
removed. According to a consensus of the
Dutch Melanoma Working Party, a follow-
up period of five years is sufficient for
patients with a melanoma of > 1-2 mm
Breslow thickness (provided there are no
histological signs of regression) and of ten
years when the Breslow thickness is > 2
mm.27
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Following treatment of BCC, the patient
should be clinically examined for recurrent
tumors once every six months for the first
two years and then once a year for the fol-
lowing three, according to the Dutch guide-
lines for the treatment of BCC. Thereafter,
the patient should be examined for new pri-
mary tumors at yearly intervals by a derma-
tologist. Prospectively, it has been found

that 36% of patients who develop a BCC
will develop a second primary within the
ensuing five years, usually in the sun-
exposed head and neck region.83 Early
diagnosis and treatment of recurrent BCCs
or another primary BCC is desirable, since
treatment of the disease in its earliest stages
results in less patient morbidity.
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30: INSTRUMENTS

G.J. Nolst Trenité

dure and, ultimately, better postoperative
results.

During my frequent visits to interna-
tional authorities on rhinoplasty, I noted
that they were using delicate rhinoplasty
instruments that were not available in the
Netherlands. While doing rhinoplasties as
a ‘guest surgeon’, I noticed that an ENT
surgeon taking his first steps in aesthetic
rhinoplasty will do this with instruments
which were readily available for func-
tional rhinoplastic surgery  (but not always
state-of-the-art). This inspired me to de-
sign some specific rhinoplasty instruments

Fig. 1. Micro-osteotomes
(2 mm and 3 mm blades).

Fig. 2. Hump osteotomes
(10 mm and 14 mm
blades).

Apart from knowledge, skill and expe-
rience, the use of appropriate instruments
is a prerequisite for performing a reliable
operation.

The main goal in modern rhinoplasty 
is to perform the operation as atraumati-
cally as possible, to prevent unpredict-
able scar formation and to ensure good
long-term postoperative results. The use
of delicate, sharp and high quality instru-
ments is fundamental in lessening surgical
trauma and entering the right surgi-
cal planes, resulting in less bleeding,
shorter duration of the operative proce-



(Figs. 1–3). This was finally realized with
the help of John Vos of Entermed bv,
Woerden, the Netherlands, and the instru-
ments were manufactured by Max and
Katharina Müller of Explorent GmbH,
Tuttlingen, Germany. Combined with spe-
cially selected instruments (Figs. 4–7),

these form a supplementary rhinoplasty set
to be used with instruments already avail-
able for functional rhinoplastic surgery.
This complete set of very delicate, high
quality instruments has a special gold fin-
ish for easy recognition on the operating
table.
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Fig. 3. Skin hooks:
1 prong
2 prong (2 mm)
2 prong (10 mm)
Nasal retractor.



357

Fig. 4. Rhinoplasty
scissors:
straight, sharp (10 cm)
curved, sharp (10 cm)
angled, Walter type
(10 cm).

Fig. 5. Tissue forceps
with side-grasping teeth,
Adson-Brown type (12
cm)
Dressing forceps, Adson
type (12 cm)
Tissue forceps, Adson
type (12 cm)
Nasal forceps, Blackesley
type (small).



Fig. 6. Dissection scis-
sors, Killner type (14 cm)
Needle holder, Halsey
type, tungsten carbide in-
serts (13 cm).
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Fig. 7. Glabella rasp
Periosteal elevator, Jo-
seph type (3 mm blade)
Nasal rasp, double blade,
tungsten carbide inserts
5/6 (7/8 not shown).
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These instruments are available through Entermed bv, Woerden, the Netherlands and 
Explorent GmbH, Tuttlingen/Germany.
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SUBJECT INDEX

elasticity, 20
interrupting the continuity of, 91
interruption, 89
over-resection, 216
palpating, 20
remodelling, 89
shape of, 20
size of, 20

alar collapse, 20, 53, 62, 67, 72, 73, 75, 224
alar defect, 53
alar flare, 315

and nostril size, combined reduction of, 143
reduction, 143, 251

alar grafts, 21
structural, 336

alar groove, 16, 145, 342
alar insufficiency, 67
alar lobule, 143, 144

imbalance with nostril size, 144
alar resistance

improvement of, 67
insufficient, 67

alar rim, 145, 321, 322
defects, 340
retraction, 10

alar sidewalls,
broad, 321

alar-lobular complex, 15
allergy, 321
alloplasts, 313, 315
alotomy, 184
analgesia, 28

short-acting, 27
analysis

of saddle nose deformity complex, 191
of the projecting nasal tip, 167

anatomical
evaluation, 19
relationship, 191
terminology, 3

anatomy 
of the bony framework, 201
of the nose, 3,
of the supporting cartilaginous, 201
of the tip, 87
pathological, 150
surgical, 79

anesthesia
field-block, 332
general, 27, 205
infiltration, 28
local, 27, 30, 55, 68, 332, 340

A

abscess, 207
dorsal, 34
paranasal, 34
septal, 34, 36, 51, 197, 293, 294

adolescent growth spurt, 207, 208
aesthetic

appearance, 229
balance, 97, 143
evaluation, 21
guidelines, 17
proportion, 13
sequelae, 79
triangle, 15, 16
units, 336, 346

agent
anesthetic, 27, 28
vasoconstrictive, 27

aging, 37, 67
airflow regulation, 75
airway

blockage, 42
narrowing of the, 246
obstruction, 46
patency, 46

ala, 16, 49, 53, 191
deep skin defects of the, 348
indirect change of the, 281
tissue loss of, 49

alar base, 13, 30, 145, 150, 151
configuration, 250
endorated, 139
endorotation, 229
lateralizing, 156
maxillary augmentation, 229
medialization, 229
medialized, 139
medializing, 156
narrowing, 197
reallocation, 149, 151, 156
reduction, 143
rotation, 229
wedge, 95, 236
wedge resection, 250
width, 315

alar batten, 322, 323, 324, 326
lateral, 353
sutured, 328

alar batten grafts, 317, 336, 351
position of, 323

alar cartilage, 150, 223
asymmetry, 298



anesthetic agent, 27, 28
anesthetic solution, 101

deposition of, 29
local infiltration of, 27
topical infiltration of, 27

angle
acute septal, 215
anterior septal, 89, 97
between upper lateral cartilages and septum,

21, 79
mentocervical, 15
nasal valve, 107, 192
nasofacial, 15, 16, 106, 191
nasofrontal, 15, 21, 106, 126
nasolabial, 7, 13, 21, 53, 215
nasomental, 15
of the nose, 13
webbing of the nasolabial, 168

anterior cartilaginous septum
luxated, 268, 269
defect, 273
reconstruction of the, 272 
schematic reconstruction of the, 283
severe deviation of the, 280

anterior nasal spine, 8, 130, 167, 168, 201,
203, 205, 264 

excision, 168, 169
long, 138
prominent, 7
repositioning, 153
retorpostion of the, 206

anterior skull base, 9, 202
anterior septal angle, 279, 281

resection of the, 281
too prominent, 271, 276

anterior septal defect, 273
anterior septal tunnel, 261, 265
anterior septum

convex deviated too high, 261
freeing and lifting of the, 268
luxated, 264
realigning, 266

antihelical crus
inferior, 220

antihelical fold, 178
antigenic reaction, 49
aperture

piriform, 5, 8, 11, 67, 75, 102, 207, 321
aponeurotic layer, 11
approach

cartilage splitting non-delivery, 238
closed, 115, 152

delivery, 87, 89, 90, 127, 235, 238, 297, 313
direct midline, 43
endonasal, 79, 97, 111, 244, 288, 303
external, 37, 61, 87, 91, 107, 125, 127, 154,

232 235, 241, 288, 293, 297, 313, 316
intercartilaginous, 29, 211
intranasal, 107
least traumatic, 141
non-delivery, 87, 93, 127, 235, 238, 297, 313
open, 79, 115, 133, 135, 152, 154, 197, 297,

299, 301, 303, 313
open, disadvantages, 298
open rhinoplasty, 297, 298, 300
postauricular, 58, 227, 236, 252
preauricular, 58, 236
retro-auricular, 293
retrogade eversion, 87, 88
to the osseocartilaginous dorsum, 299

area
hinge, 8
keystone, 41, 45
melolabial, 343
nasal valve, 20, 67, 75, 79, 80
of anterior septal angle resection, 276
supra-tip, 8
thickening of the supra-tip, 197

artery
angular, 10, 298, 299
columellar, 298, 299
descending palatine, 10
ethmoidal, 10
facial, 10
greater palatine, 10
inferior alar, 10
internal maxillary, 10
ophthalmic, 10, 347
sphenopalatine, 11
superior alar, 10
superior labial, 10, 351
supratrochlear, 345, 346, 347

artery system
internal carotid, 347

assessment, 19
of results, 25
of the nose–frontal, lateral, oblique and basal,

21
preoperative, 13, 19, 150

assessment form
septo-rhinoplasty, 22

asymmetry, 319
atrophy

cutaneous, 318
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attachment
between the medial crura, 194
intercrural, 126
of the medial crura, 43
of the medial footplate, 6
preservation of periosteal, 101

augmentation, 126
grafting procedures, 130
maxillary, 151, 156, 160
in Rhinoplasty, 315
of one side of the nose, 175
of the dorsum, 49, 51
of the lateral wall, 75
of the nose, 171
of the tip, 53, 216

auricle, 293 
postoperative deformity, 224

auricular
composite graft, 230, 252
sulcus, 227

autografts, 313, 315

B

baby face, 202
bandage

compression ear, 59
bank cartilage, 51, 176
basal cell carcinoma, see also BCC
basal rim, 202, 203

thickened, 203
basal strip

resection of, 263, 266, 269
basal view, 16, 25, 143
batten

positioning of the, 325
position of the, 322

batton, 60
BCC, see also basal cell carcinoma, 329, 330

Dutch guidelines for the treatment of, 354
infiltrating, 330, 333
infiltrating, 346, 350
infiltrative, histological sections of, 331
micronodular, 330
mixed-type, 331
morpheaform, 330, 333
multiple histopathological variations of, 330
nasal, 332
nodular, 330, 333
nodular, histological sections of, 331
pigmented, 330
recurrent, 333

recurrent,percentage of, 333
solid, 330
subtypes, five, 330
superficial, 330
treatment of, 354

bifidity, 89, 90, 135, 151
elimination of, 157

Binder’s syndrome, 197
binocular

analysis, 229
vision, 127, 140

biomaterial, 207
biopsy, 332

excisional, 332
shave, 332

bipedicle chondrocutaneous flap, 241
bird’s eye view, 324
bleeding, postoperative, 48
blood accumulation,

intraseptal, 206
blood supply

arterial, 10
to the forehead, 345
not to compromise, 130

blunt nasolabial angle, 277
correction of, 277

bone, see also nasal bone
autogenous, 49
back-fracture of the, 305
banked, 176
calvarial, 313
iliac crest, 49, 174, 178
incomplete lamella of, 202
maxillary, 9
palatal, 202

bony (nasal) dorsum, 126, 206
bony pyramid, 3, 205

asymmetric, 103, 104, 105
broad, 208
broad trapezoid, 105
problems, 97, 104
pushdown, 32

bossae formation, 303
brain skull, 201
Breslow thickness, 332, 333
buccal fat path, 334
buccal flap

composite, 182
buccal mucosal graft

bilateral use of, 182
buckling, 150, 157, 304
bulbosity, 126
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bupivacaine, 28
Burow’s triangle, 342, 347, 349
burr

diamond, 300
button, 323

aluminium, 326

C

C-fracture, see also fracture
cadaver dissection, 228, 235, 259, 266
calcium triphosphate, 171
callosus, 104
camouflage, 135
camouflaging, 121
canthus

lateral, 349
care

postoperative, 31, 47, 353
carotid system, 298
cartilage

alar, 305
allogeneic, 35, 51
auricular, 58, 81, 215, 299, 313
autogenous, 49, 51, 67, 81, 194, 214, 322
bank, 51, 176, 208
boomerang-shaped piece of, 44
bovine, 176
broken interlocked stress in the, 267
conchal, 51, 53, 58, 67, 173, 216, 292, 293,

303
conchal, harvesting, 293
costal, 49, 51
crushed, 288
crushed, leftover, 325
crusher, 271
crushed septal, 36
dissecting the quadrangular, 285
dorsolateral, 202
dorsoseptal, 202
ear, 287, 293
formation, 208
graft, 188
interlocked stress of the, 263
irradiated rib, 313
harvesting, 65, 272
leftover, 248
loss, 293
lower lateral, 202, 297, 301
morselized, 176
newly formed, 286
processed irradiated bovine, 156

quadrangular, 257, 279
re-implanted, 205, 288
resecting, 271
rib, 313
spring, 70
septal, 322, 336
septum, 202
splitting, 297
thick, 202, 203
thickness of the, 203
thin, 203
transsection of, 205
upper lateral 201, 202, 206, 207, 257, 274,

297, 302
upper lateral (tri-angular), 336
upper lateral, caudal margin of the, 321
xenogeneic, 156

cartilage framework of the nose
bony, deep invasion of the, 334

cartilage fragments
overlapping of the, 287

cartilaginous crista Galli, 202
cartilaginous healing, 287
cartilaginous dorsal hump

bony, 281
cartilaginous (nasal) dorsum, 20, 202, 206,

274, 297, 300
collapse of the, 279
defects, 279
narrowing, 212
postoperative sagging of, 51

cartilaginous framework, 6
T-bar shaped, 8

cartilage grafts
crushed, 288

cartilaginous nasal hump, 279
cartilaginous nose

contours of the external, 258
external, 257
support of the, 266

cartilaginous part
anterior, 257

cartilaginous pieces
scored, 263

cartilaginous pyramid, 3, 205, 208
cartilaginous septal defect

anterior, 266
cartilaginous septal deviation, 274
cartilaginous septum, 35, 203, 206, 257, 259,

261, 263, 264, 266, 278, 288
anterior, 258
caudal edge of the, 271
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convex deviated, 266
curved anterior, 267
defect of the dorsum of the, 282
deformities, 42
destabilization of the fractures, 270
destruction, 193, 294
displacement, 193
fracture lines in the, 265
fracture of, 204
fracturing, 42
high anterior, 260, 266
junctions, 202
luxation of the caudal border of the, 263
ossification of the , 202
overdevelopment, 111
oversized luxated, 264
posterior, 272
rebuilding, 51
repositioning, 51
stabilization of the, 269
straightening of the, 266

cartilaginous vault, 97
narrowing, 107
overdevelopment, 73, 95
widening, 107

Caucasian, 309, 329
Caucasian nose, 17, 143, 309
caudal

cartilaginous septum, absence of, 223
rim, luxated, 207
rotation, prevention of, 70
septal cartilage strip, 73
septal deviation, 93, 94, 223, 224
septum, 60, 126, 261, 278

caudal border of the septum
resection, 277
too prominent, 277

caudal edge
deviations, 273, 278
resection, 278

caudal septal edge
too prominent, 273

caudal septum
deviated, 280

cauterization
chemical, 230

cavernous sinus, 11
cavum conchae, 58, 59
characteristics

physical, 313
cheek

defects, 349

childhood, 197, 202, 206
children, 27, 51
chin, 13
choanae, 8
chondroblasts, 286
chondrotomia,

posterior, 288
chondrotomy

horizontal, 55
posterior, 44, 207, 260, 262
superficial vertical parallel, 153
vertical, 55, 152

circulation
collateral, 347

Clark levels, 332
cleft

bilateral, 149, 150, 157
complete, 140
unilateral, 150, 160

cleft-lip
bilateral, 140
nasal deformities, 138, 140
nose, 91, 126, 150
patient, 224
surgery, 121
syndrome, 149
unilateral deformities, 140

clivus, 9
closed reduction, 206
closing

of intercartilaginous, 317
closure

of the broken columella incision, 293
of soft skin incision, 130
of the transcolumellar incision, 130
without tension, 130

cloth-tape
adhesive, 32

cocaine-HCL, 27
collapse

alar collapse, 328
external valve, 321, 322, 328
internal valve, 322
maximal, determining, 328
mid -nose, 53
nasal valve, 301, 322, 328
site of maximal, 322

columella, 6, 16, 20, 49, 53, 150, 151, 168, 196,
197, 297, 321, 340

asymmetric, 257
base, 29, 53, 143, 196
broad, 224, 322
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broken, 225
defect, 53
distorted, 273
double break, 15, 16, 304
graft, 215
hanging, 302
hidden, 192, 220
incision, 37, 127
inferior, 118
lengthening of the short, 149, 157, 229
lobular (double break) angle, 130
narrowing of a broad, 68, 70
overdeveloped ‘hanging’, 273, 278
partial loss of the, 188
pocket, 272
reconstruction, 195
retracted, 128
retraction, 7, 36, 37, 51, 53
short, 150, 151, 157
skin strip, 216
strut, 53, 96, 120, 121, 127, 152, 154, 158,

247, 248
strut, fixation of, 130
three equal segments, 16
three-layered, 189
tissue loss of , 49
too broad, 223
too short, 129
transverse incision, 126

columellar
arteries, 298
base incision, 184
flap, 298, 305
flap with skin necrosis, 298
retraction, 273
show, 128
scar, 298
skin flap, 229, 244
strut, 266, 272, 299, 302, 304, 305, 306, 316,

317, 319, 351, 353
sutures, 307

columellar base
broad, 321

communication, 25
complications, 19, 31, 176, 292, 318

early, 33
in osteotomy, 103
late, 36
of turbinate resection, 48
prevention, 35

composite graft
partial conchal, 252

concave side, 261
concha, 197

auricular, 299
hypertrophy, 21
natural curvature of the, 322

congenital
deformity, 91, 126
deviation, 48
iatrogenic, 223
narrowing, 223
saddle nose, 191
vestibular stenosis, 223, 231

connective tissue, 261
connective tissue fibers, 41
consent

informed, 25
consultation, 19, 25, 309
contractions

trapdoor, 337
control

histopathological, 332
Converse

soft triangle, 6
weak triangle, 7

cortisone, 209
cosmetic considerations, 329
costal cartilage graft

two-piece autogenous, 53
Cottle test, 21, 322
crease

melolabial, 343
cribriform plate, 8, 9
crista galli, 8, 9, 203
cristae

septal, 202
Crone’s technique, 160
cross-fibers, 261

basal, 261
dissecting, 258, 260

cross hatching, 136
crura

angle between the medial and intermediate,
130

inferior antihelical, 220
crura, intermediate, 299

caudal margin, 300
divergence of the, 304

crura, lateral, 7, 136, 238, 299
altering the position, 135
altering the size, 135
buckled, 153, 158
caudal margin, 300
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caudal rim, 239
cephalic part of, 76
delivering of, 69
dissection of, 229
malposition, 72, 73
procedures, 135
protruding, 223
protrusion of, 21
reallocation of, 67
resection of a cephalic part, 68
retrodisplacement, 135
rotation of, 68
sculpturing, 121
shortening, 135
size, shape and resilience of, 8
steel suture technique, 250
transection of, 91
upward rotation of, 21, 67
vestibular side of, 68

crura, medial, 6, 8, 89, 115, 130, 266, 273, 299
altering the position, 135
altering the size, 135
attachment between, 194
attachment of, 43, 119
caudal margin of the, 299
disruption of, 129
feet of the, 41, 167, 299
integrity of, 129
joined, 134
lower border of, 193
reduced in length, 135
separating, 293
size, shape and resilience of, 8
support for, 196
trimmi
medial/intermediate, 304

crura strut complex
crural footplate

medial, 70
vertical incision of, 70

crural steal
lateral, 316, 319

crus, see crura
crus

inward protruding lateral, 321
lateral, repositioned, 328
upward roration of the, 322

crushing, 271
crustation, 36
crusts, 353
cryosurgery, mucosal, 46
cure rate, 329, 332
cymba conchae, 58, 59, 236

D

data
cephalometric, 201
orthodontic, 201

dead space, 318
decision table, 126
decortication technique, 125
defatting, 345

secondary, 353
defects

alar, 53
columellar, 53
complexity, 329
in the cartilaginous septum, 207
of the tip, 53

deformity
of the ear, 299
residual, 137
saddle, 63

deprojection, 138
dermabrasion, 353
deviations

cartilaginous septal, 257
dorsal septal, 127
high cartilaginous septal, 266
high septal, 271
osseocartilaginous, 160
posttraumatic septal, 112
septal, 299

device
custom-made vestibulum, 225, 230
orthopedic, 151
vestibulum, 67

dislocation, 42    
neonatal septal, 42
of the vomer-maxilla junction, 42

dissection
areolar plane, 299
atraumatic, 285
blunt, 59, 236, 325
extramucosal, 107
hydraulic, 29, 55
in the supraperichondrial plane, 59, 97
plane, surgical, 28
retrogade, 89, 168
sharp, 97
subperichondrial, 68
subperiosteal, 299
therapeutic lymph node, 332
therapeutic neck, 331

distortion of the nose, 28, 201, 206
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documentation, 25
domal area, 129

support to the, 307
dome, 89, 90

amputation, 91
distortion, 305
height, asymmetry, 130
notching, 305

donor site, 49, 218
closure of the, 347
damage, 329
potential, 339

Doppler, 346, 347
dorsal augmentation, 313
dorsal hump,

cartilaginous, 257
dorsal nasal skin

undermining, 276
dorsal septum

twisted, 275
dorsal support

normal, 293
dorsum, 29, 49, 51, 150, 151, 191, 197, 313

see also nasal dorsum
abscess, 34
augmentation, 49, 51
bony, 20
bony-cartilaginous, 80
cartilaginous, 20
cartilaginous sagging of, 45
hematoma, 34, 207
infraction of, 72
irregularity, 36
low cartilaginous, 51
narrowing of the cartilaginous, 212
postoperative sagging of the cartilaginous, 51
realignment of, 72
wide, 320

double dome unit, 316
drainage

lymphatic, 31, 126, 298
of the hematoma, 34
venous, 27, 31, 126

dressing, 353
bolster, 340, 353

external, 31, 97
internal, 31
moustache, 32

dysplasia, maxillonasal, 191, 197

E

ear bandage, compression, 59
ecchymosis, 33, 97, 100

reduction of postoperative, 29
ectropion, 349
edema, 33, 97, 100, 307

intranasal, 31
persistent, 318
post-surgical, 318

electrocautery, 46
electrocoagulation, 230

submucous, 46
elevator

blunt, 261
endoscope, 322
envelope

skin-soft tissue, 299
epicanthal fold, 191
epidemiology, 329
epinephrine, 28
epistaxis, 36
epithelialization, 353
epithelium, keratinizing squamous, 5
ethmoidal artery

anterior, 207
ethmoidectomy, 209
ethnic backgrounds, 309, 313, 320
ethnic characteristics, 19
ethnic features, 319
ethnic groups, 309, 310
ethnic patients, 309, 316
ethnic rhinoplasty, 315

evaluating patients for, 310
evaluation

anatomical, 297
histological, 332

eversion, 130
examination

external, 19
internal, 19
laboratory, 25
of the valve area, 67
physical, 19, 27, 310, 321
X-ray, 25

excision
margin of, 333
surgical, 332

experiments
animal, 204

exposure, 135
extramucosal dissection, 182
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external rhinoplasty, 62, 64, 96, 125, 140, 160,
224

pitfalls, 127
principles of, 126

F

face
asymmetry of, 19
characteristics of, 13
complex of, 13, 15
growth of, 149
major aesthetic components of, 13, 15
shape of, 13

facial
appearance, 63
edema, 207
palsy, 321
profile, 206
scar, 126
skeleton, 201, 202
skull, 201, 202
unit, 335

facial nerve
branches, 349

fascia, parietal, 181
fibrocartilage, 204
fibrosis, 319
fibrous connection, 202
fixation

transcutenous, 323
flap

advancement, 118
bilobed double transposition, 342
bilobular transposition, 342
bipedicle chondrocutaneous, 90
bipedicled vestibular skin advancement, 351,

352
buccal mucosa transposition, 197
caudally based ipsilateral septal mucoperi-

condrial hinge, 350
cervicofacial, 348, 349
cheek, 348
cheek advancement, 334, 348
cheek advancement rotation, 349
cheek rotation, 348, 349
columellar skin, 92, 115, 154
compound, 184
compound, three-layered, 184
contralateral septomucoperichondrium, 352
developing the, 347
development of the, 347

double transposition, 342
elevation of the, 299, 301
elevation of the bilateral mucoperiosteal, 43
forehead, 348
frontotemporal, 187
gingivobuccal, 182
inferiorly based cheek rotation, extension,

349
inferiorly based melolabial, 343
interpolation, 344
intranasal lining, 352
labial, 187
local, 217, 223, 329
medial-based skin-cartilage, 77, 218
mucosal, 318
musculo-aponeurotic, 298
Mustardé’s, 349
nasal dorsal glabellar rotation, 343
nasolabial, 187
necrosis of the columellar skin, 123
note, 341
paramedian forehead, 337, 343, 344, 345, 346
pedicle of the, 347
postauricular island, 219
prefabricated forehead, 352
rectangular temporal, 189
regional, 336, 342
regional cartilage, 191
rhomboid, 341
rhomboid, geometric design of, 341
rotation-advancement, 349
scalp, 345
septomucoperichondrial hinge, 351, 352
spoon-shaped, 182
skin-cartilage, 76
subcutaneously based V-to-Y, 348
superiorly based melolabial, 337
transposition, 337
triangular transposition, 341
V-Y advancement, 197
V-to-Y island pedicle advancement, 342, 348

flare, 317
floor

excision of the, 317
fold

antihelical, 178
epicanthal, 191
skin of the melolabial, 339

follicles
hair, 347

follow-up, 31
long-term, 35, 201
postoperative, 35
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footplate
medial attachment of, 6
medial crural, 70
vertical incision over the crural, 70

forehead skin
color, 346
texture, 346

foreign body
reactions, 286

formation
dog-ear, 341, 347
leoid, 317

fracture, see also C-fracture
of the nasal septum, 204 
of the nasal spine, 168

fracture lines
horizontal, 270
vertical, 270

fracturing of the cartilagenous septum, 42
framework

cartilaginous, 6
of the nasal tip, 134
osseocartilaginous, 309
T-bar-shaped cartilaginous, 8

Frankfort plane, 13
frenulum, upper lip, 169
FTSG see also full-thickness skin graft, 339

from the upper eyelid, 339
preauricular, 339

full-thockness defect, 346
of the nasal ala,350

full-thickness skin graft, see also FTSG, 339

G

ganglion, pterygopalatine, 11
gauze

hydrophilic, 46
strips, impregnated, 31
Telfa, 31, 46

gel foam, 32
glabellar root, 341
glabellar rotation

nasal dorsal, 343
gland

parotid, 334, 349
sebaceous, 9

glue
fibrin, 70
Histoacryl, 81

goals
Aesthetic, 329

Goode, method of, 15
Gore-Tex, 49, 156, 214, 313
grade

differentiation, 331
graft, 303, 315, 318

and graft bed, spaces between, 195
auricular cartilage, 352
autogenous, 49, 55, 81, 96, 172
autogenous cartilage, 119
batten, 127, 328
biological, 49
bone, 51, 212
buttress, 304
cap, 304, 306, 353
cartilage, 53, 191, 212, 293
cartilage onlay, 58, 216
cartilage tip, 119
columellar, 215
columellar onlay, 197
complete conchal composite, 228, 255
composite, 49, 51, 197, 218, 220, 223, 224,

231, 232, 233, 293, 340
composite, fixation of, 231
composite harvesting, 224, 236
conchal, 51, 53, 184
conchal cartilage onlay, 63
conchal composite, complete, 227, 229
conchal composite, partial, 227
conchal, harvesting, 235
contour, 352
dermis, 176
domal apex, 304, 307
dorsal, 152, 195, 197, 215
dorsal conchal cartilage onlay, 61
dorsal onlay, 106, 232, 233, 305
double layer, 49, 81
double tip, 120
extension, 301
fork of the dorsal, 196
from the entire rib, 194
full skin, 49
harvesting, 28, 119
iliac bone, 174
onlay, 58, 135, 137, 154, 196, 211, 216
onlay tip, 53, 91, 152
paranasal side, 133
plumping, 127
restorative, 352
rim, 351
septal cartilage, 51, 53
shield, 53, 152, 304, 306, 316, 317, 351, 353
silastic, 177
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single, 81
spreader, 36, 75, 80, 107, 247, 351, 353
stabilization, 127
support, 352
synthetic, 171, 174, 177
tip, 316
triple-layer, 49, 219
twisting, 176
two-layer, 219
two-piece costal cartilage, 51
visibility of the, 323
wrong positioning of the, 323

graft technique
staged sequential skin, 352

grafted material
tears in the, 323

grafting
alar, 303
alar batten, 323, 328
cartilage, 350

granulomatous disease, 174
groove

alar, 16, 145
alar-facial, 317
deepening of the nasofacial, 106
nasolabial, 49, 53
of the maxillary crest, 8
vomeral, 204

growth
anomalies, 201
dimensional, 202, 
disturbance, 149, 197
inhibition, 293
midfacial, 149
of the interrupted cartilage, 205
of the new septal cartilage, 58
perineural, 334

growth inhibition, 149
midfacial, 151
prevention of, 35

growth spurt  
during adolescence, 207
during puberty, 149

growth stimulator, 151

H

hairline, 347
halothane, 27
harvesting, 29, 81, 119, 228, 235

area, 55
nasal septum, 299

of cartilage, 41, 43, 299
of autograft, 177
septal cartilage, 324
technique, 49, 55

healing
by secondary intention, 338

healing process
dynamics of, 31
enhance, 129

helix
concha part of, 218
inner aspect of, 218

hematoma, 31, 33, 207, 292, 299, 306, 318,
340

dorsal, 34
drainage, 34, 207
paranasal, 33
puncture, 207
septal, 34

hemitransfixion, 207, 265, 280
long, 261

hemostasis, 59
hemostat, 238
hinge area, 8, 129
Histoacryl glue, 81
homografts, 313, 315
hump, 97, 302

accentuating saddle, 171
bony, 132, 281
cartilaginous, 281, 352
excised, 135
high bony-cartilaginous, 93, 132
osseocartilaginous, 99, 305, 316, 319, 320
osteotome, 244
pseudo, 192
reduction, 80
removal, 300, 302, 304, 320

hump resection, 36, 72, 97, 108, 235, 262, 281
conservative, 319

hydroxyl apatite, 156
hyperreactivity of the nasal mucosa, 46
hypertrophy

mucosal, 46
of inferior turbinate, 192
predominantly bony, 47

hypoplasia, 230

I

iliac crest bone, 49, 178
implant, 286, 315

biological properties of the, 285
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cross-section, 195
crushed, 55
dorsal, 197
Gore-Tex, 316
non-biological, 49
osseo-integrated, 349
placement of soft tissue, 131
premaxillary, 152, 197
silicone, 313
synthetic, 313

incidence
highest, skin cancer, 329

incision
bilateral, 301
broken columellar, 127, 293
butterfly, 125, 297
columellar, 37, 43, 92, 115, 154, 178
complete transfixion, 97
elephant trunk, 125, 297
external, 125, 297
hemitransfixion, 43, 115, 206, 271, 276, 299
hockey-stick type, 145, 252
intercartilaginous, 43, 78, 88, 89, 97, 127,

153, 238, 239, 244, 279
inverted V, 299, 300, 301
inverted V-notched mid columella, 126, 288
Killian, 42, 55, 81, 120, 299
marginal, 68, 82, 89, 115, 126, 127, 129, 154,

193, 239, 288, 299, 300, 301, 305, 317, 325
mid-columellar, 242, 299, 317
midline vertical columellar, 177
mucoperichondrial, 207
notched V-shaped midcolumellar skin, 81, 84
over the crural footplate, vertical, 70
partial transfixion, 97
Rethi, 43
retroauricular skin, 58
rim, 230, 299
scar, 225
septal mucosal, 317
transcartilaginous, 58, 78, 87, 127, 238, 317
trans-columellar, 125, 299
transfixion, 168, 279
transverse columellar, 297
vertical columella part of, 129
vertical scoring, 44

incisival canal, 9
incisival nerves

damage to the, 207
indications, 298
infection, 33, 34, 49

inferior turbinate, 223, 246
head of the, 321, 322
hypertrophic head of the, 322
hypertrophy of the, 321

information
histological, 286
head of, 132

infraction, 80
of nasal bone, 100, 106,

in-fracture, 245
of the os nasale, 246

infractured nasal bone, 321
infraorbital rim, 349
infratip, 6

lobular shape of, 121
infratip lobule, 304

double break in the, 302
inhalation, underpressure on, 20
initial biopsy site

re-excision of the, 332
injections

subdermal, 298
inner valve stenosis, 217
inspection, 19, 67

after decongestion, 322
external, 19, 321
internal, 20
surgical, 293

inspiration, 79
impaired nasal, 67

instruction form, pre- and postoperative, 25
instructions

oral and written, 31, 32
postoperative, 33, 318

instruments, 235, 236
septoplasty, 235
specific NT, 235

intercanthal
distance, 13, 315
line, 246

inter-crural fibrous tissue, division of the
medial, 126, 127, 247

interdomal
distance, 192
ligament, 194
region, 8

interlocked stress, 42
internal nasal valve

widening, 322
internal valve angle, 224
internal valve collapse, 327
intranasal pathway, 246
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invasion
deep, 334
depth of, 331, 332

inversion of the wound edges, 225
inverted V-shaped cartilage resection, 322
inverted V syndrome, 321
involvement

perineural, 331
irradiation, 333
island flap, 227, 229, 252

postauricular, 218

J

jaw
upper, 202      

junction, ethmoidoseptal, 203, 207
junction, osseocartilaginous, 300
junction, septo-columellar, 55

K

keystone (‘K’) area, 41, 45, 79, 259, 262, 266,
271, 290

disruption of, 131
Kiesselbach’s plexus, 10
Killian incision, 42, 55, 119

L

lamina quadrangularis, 181
lateral osteotomies

intranasal, 246
percutaneous, 246

layer
aponeurotic, 11
musculo-aponeurotic, 299, 301

leading thread, 70
length

increasing the dorsal, 121
of the nose, 13, 20

lengthening
of the nose, 51
of the short columella, 149, 157
procedure, columellar, 197

lesion
depth of, 333

lidocaine, 28
ligament, interdomal, 193
ligaments, division of medial intercrural, 116
lip-tip-columella base complex, 20
Lipsett technique, 167

lobe
superficial, 334

lobular cartilage, 191
lobule, 5, 16

alar, 143, 144
tip, 143

loss of minor tip support mechanisms, 127
loss of the support mechanism, 135
lower lateral cartilage, 8, 67, 89, 126

see also crura
caudal border of, 68
cepahlic border of, 154
malpositioned, 67
remodelling, 157
repositioning, 154, 157

lower third of the nose, correction of, 215
lower two-thirds of the nose, 136, 346
lymph node chains

cervical, 349
lymph nodes, 334

first-echelon, 334
positive, 332

M

M. depressor septi, 11, 168
M. dilator, 11
M. levator labii superior, 11
M. nasalis, 11
M. procerus, 11
M. transversus nasi, 97
‘magic plain’

undermining, 279, 280
maldevelopment,

nasal, 204
maldevelopment of the nose, 208
malformation

anatomic, 257
of cartilaginous structures, 223
of the skin, 223
of the tip, 226

malformed septum
correction of the, 207

malignancy
cutaneous, 330

malignant adnexal neoplasms, 329
malignant lymphoid neoplasms, 329
malocclusion, 197
management

postoperative, 279
mandible, 202
mandibular disorder, 197
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margin
caudal septal, 43
cephalic, 303
deflection of caudal cartilaginous septal, 44
of the inferior turbinate, superior, 102

Mastisol, 32
material

autogenous, 235
biocompatible synthetic, 49
bilogical, 49, 156
non-biological, 49, 156
synthetic, 174
thermoplastic acrylic, 230

mattress suture, 44, 70, 84, 130, 266, 268, 273,
304

absorbable, 45
adjustment, 154
technique, 84, 90
technique, horizontal, 90
through-and-through, 59, 70, 299

maxilla, 151, 156, 203, 246
ascending process of, 102
development of, 206
frontal process of, 4
hypoplasia of, 140
retroposition of, 140
underdevelopment, 206

maxillary
advancement technique, 140, 160
bone, 3, 11
crest, 261, 264, 268, 285, 288
crest, groove of, 8

maxillobasal dysplasia, 191
mechanism, major support, 4
MedPore, 313
medial oblique, 93

osteotomy, 246
medical history, 321
melanoma, 329, 330, 331, 333

lentigo malignant, 332
malignant, 331
nodular malignant, 331, 332
superficial spreading, 352
superficial spreading malignant, 332
treatment of, 332

melolabial flap
blood supply to the, 343
elevation, 344
inferiorly based, 343, 344
superiorly based, 343, 344, 345

melolabial sulcus, 344
Merkel cell carcinoma, 329

Mersilene, 49, 156
mesorrhine, 315
metastases,

distant, 331
regional, 334
regional lymph node, 331, 332
regional nodal, 332
risk of, 332
transit, 333

metastasize, 331
metastatic spread, 353
micro-osteotomy, 63, 101, 102, 235, 245

lateral, 93
mid-columellar incision

closing of the, 305
middle nasal vault

traumatic collapse, 317
middle third, disruption of the T-structure,

132
middle third of the nose

cartilaginous, 297, 300
narrow, 302

middle turbinate, 11
midfacial growth, 63, 112
Mohs’ micrographic surgery, 329, 333, 334,

335
indications, 335
main principles, 335
pros and cons, 335

morphogenetic function, 35
morphological presentations, 202

mosaic, 293
morselization, 89, 241
mucoperichondrial layers, fixation of bilater-

al, 45
mucoperichondrium, 181, 207, 259, 261

damage of, 55
elevation of, 204, 207

mucoperiosteal flap elevation, bilateral, 43
mucoperiosteum, 264
mucosa, 5, 10, 47, 206, 261, 265, 278, 321

buccal transposition flap, 197
hyperreactivity of, 46
of the inferior turbinate, hypertrophic, 46
overlying, 271
septal, 299, 336
septal, atrophy, 292

musculus orbicularis oris, 279, 344
musculus traversus nasi, 245
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N

Nares, 201
narrow mid-nose, 321
nasal airflow, 321
nasal airway, 132, 258

impairment, 112
obstruction, 257, 321
obstruction, etiology of the, 321

nasal anatomy, 310
African, 312
Asian, 312
Mediterranean, 312
Mestizo, 312
Middle Eastern, 312
North European, 312

nasal artery
dorsal, 298, 299
lateral, 298, 299

nasal base, 29, 191, 310, 313, 315
asymmetric, 280
bony structures of the, 297
deviation, 273
reconstruction, 195
undermining, 279, 280
wide, 319

nasal BCC, 329
nasal bone, 3, 80, 202

see also bone
abnormally curved, 105
agenesis of, 95
alignment of, 206
dislocated, 205
excessively curved, 131
flattening, 208
infraction, 93, 208
reposition of deviated position, 131
mobilization of, 205, 207
palpation of, 130
partial midline dissociation, 208
partial resection of, 205
prolonged digital compression of the, 205
shape, 131
size, 131
splayed, 205
with alar flaring, 319

nasal bridge, 310
flat, 313
low, 316

nasal cancer
cutaneous, 334

nasal cartilaginous pyramid, collapse, 208

nasal cavity, 271
cross-section of the, 259

nasal construction, secondary, 140
nasal contour, 298
nasal decortication, 297
nasal defect

management, 329
primary reconstruction of the, 329
reconstruction of, 335

nasal deformation, 208
nasal deformity, 13, 208

postoperative, 292
nasal development, 201
nasal disease, 321
nasal dorsum, 4, 11, 79, 153, 202, 207, 210,

271, 310, 313
see also dorsum
augmentation of, 49, 51, 60
broad, 206
depression of the, 191, 257
deviation of the, 327 
elevation of, 205
exposure of the, 297
increase of length and height, 203
low, 206
malformation of, 204
outgrowth, 207
outline, 195
reconstruction, 195
smoothing, 212
support, 207
twisted cartilaginous, 268
underdevelopment of the, 203
undermining of skin, 195
wide, 304

nasal dressing
external, 31, 97
internal, 31

nasal endoscopy, 205
nasal entrance, floor of, 217
nasal evaluation chart

aesthetic, 311
nasal facet, 342
nasal flap

vascularity, 307
nasal fossa, 3
nasal growth, 203
nasal hump, 244
nasal injuries in children, 201, 205
nasal inner lining, 336
nasal length, 13
nasal lining, 350

internal, 350
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nasal lobule, 303
nasal musculature, 19, 132
nasal muscle, transverse, 130
nasal obstructions

dynamic form of, 321
nasal packing, 205, 206
nasal pyramid

bony, 299
deformities of the, 288

nasal reconstruction
fundamentals, 329
key features of, 335
keystone, 346
near-total, 349
techniques, 338

nasal remnants, 329
nasal SCC, 329
nasal septum, 132, 202, 203, 204, 257, 285,

287, 297, 321
see also septum
cartilaginous, 268
perforation, in children, 208
relation with upper laterals, 4
reconstruction of the, 292
straightening of, 205

nasal sidewalls, 321
lateral, structural support, 321
strenghthening of the, 322
structural support of the, 323

nasal skeleton
reconstruct, 350

nasal skeleton in children, 202
nasal spine

anterior, 8, 167, 168, 203, 206
excision of the anterior, 168, 169
fracture, 167
periosteum of the, 290
prominent anterior, 7
repositioning of the anterior, 153, 203

nasal splints
external, 318

nasal still, 317
nasal surgery

reconstructive, 329
nasal tampons, 279
nasal tip, 58, 89, 95, 126, 202, 257, 297, 310,

313, 315
see also tip
analysis of the projecting, 167
approach to the , 303
augmentation, 216
bulbous, 316, 319

bulbous boxy, 306
by the open approach, 133
cartilage grafting, 119
definition of the, 306
deprojection of the, 259
droopy long, 302
edema, 298
gradual approach to the, 318
indirect change of the, 281
lateral, 342
maximal exposure, 297
mobility, 168
over-projected, 321
overprojecting, 51
over-rotation, 301
procedures, 318
projection, 302
reduction of projecting, 167
refinement of the, 303
retrodisplacement, 169
rotation, 271, 302
severe asymmetry of, 154
support, 310
support structures, 299
underprojected, 123
with lack of support, 298

nasal tip skeleton
remodeling of the, 322

nasal trauma, 92, 126, 208
nasal tripod, 306

multiple, 64
nasal unit, 335

ridges, 336
valleys, 336

nasal valve, 4, 75, 132, 321
see also valve
angle, 80, 223
area, 67, 79, 80, 81, 132, 223
area, examination of, 67
collapse, 301, 317, 321, 350
collapse, post-surgical, 303
compromise, 132
external, 321
obstruction, 75
problems, 127
too narrow, 62
treatment, 127
widening, 62, 75

nasal valve angle
too narrow, 321
too wide, 322

nasal vasculature, 298, 299
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nasal vault 
bony, 297
middle, 79, 80, 132

nasal vestibule, 5, 70
nasal wall, augmentation of the lateral, 75
nasal washouts, sodium hydrocarbonate, 47
nasal width, 13
nasion, 3, 16
nasofacial groove, deepening of, 106
nasofrontal angle, 300

alteration, 131
reduce, 300

nasolobial angle, 201, 257, 273, 310
anterior displacement of, 138
correction of the, 273

nasolobial fold, 334
neck dissection

radical modified, 334
necrosis, 35, 197, 292

columellar, 197
columellar skin flap, 123
skin, 33, 35, 92, 115, 299

negative pressure, 321
diminish, 328
release, 321

neonatal stage, 204
neonate, 202
neurocranium, 202
nerve

alveolar, 11
blockage, specific, 28
ethmoidal, 11
facial, 11
infracochlear, 332
infraorbital, 332
maxillary, 11
ophthalmic, 11
supply, 11

nerve blocks, 332
newborn, 202
non-Caucasian, 309, 320
non-delivery approach, 93, 127, 235,  238
non-reversible obstructive component

correction of, 322
nose

adult, 201
aging, 298
anatomy, 201, 202
artificial, 313
bony structures of the, 297
child, 201
cleft-lip, 298

congenital deformity, 95
crooked, 135, 298
deprojection of the, 264
development, 201, 206
dressing, internal and external, 31
external constriction, 188
external distortion, 201
female, 13
floor of the, 132
growing, 63, 12, 149
growth of, 208
infant, 201
inspection of, 67
length, 20
lengthening of, 51
lower two-thirds, 136
male, 13, 201
over-projected, 298
palpation of, 20
physiology, 80
pinched, 321
pinocchio, 89, 91
postnatal growth of, 203
prominent, 202
shortened, 301
shortening of, 106
supportive function of, 41
tension, 11, 80, 91
thin-skinned, 91
underdevelopment of the, 205

nose-chin relation, 21
nostril, 6, 11, 16

asymmetry of, 94
indirect change of the, 281
margin, 321
obstructed, 273
oval-shaped, 143 
rotation, 150
rounded, 192
slit-like, 321

nostril sill, 143, 321
elongation
notching, 144

nostril size, 144
and alar flare, combined reduction of, 143
imbalance with alar lobule, 144
reduction, 143, 251

nostril splint, 223
notch, 340
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O

obstruction
dynamic form of the, 322
non-reversible, 321, 328
reversible, 321, 328

off-midline sutures
angled, 305

ointment
antibiotic, 353

open roof, 80
open-structure rhinoplasty, bony pyra-

mid, 131
operated look, 313
operation form, septo-rhinoplasty, 23
oral vestibule, 182
orientation

of nostrils, 310
orthopedic device, 151
os turbinale, 47

submucous resection of, 46
ossification

endochondral, 203
intramembranous, 203

osteotome, 299
guarded, 305

osteotomies, 304, 353
lateral, 304, 305, 306, 316, 319
medial oblique, 304

osteotomy, 97, 100, 152, 215, 245
complication of, 103
insufficient, 103
intermediate, 102, 131
intranasal lateral, 102
intraseptal, 194
lateral, 194, 320
medial-oblique, 101, 102, 246
micro-, 194
paramedial, 194
percutaneous lateral, 102, 246
traditional transverse, 102, 246
transverse, 103, 194

ostium internum, 20
stenosis of, 36

outfraction of the lower turbinate, lateral, 46
out-fracture, 245
outgrowth, disturbed caudo-ventral, 151
overdevelopment of septal cartilage, 7
overgrowth, 137
overprojected tip

deprojection of the, 322
with slit-like nostrils, 321

overprojection, 126
ozaena, 47

P

packing, 31, 45
endonasal, 290
intranasal, 306, 318
nasal, 306
transcutaneous fixed, 293

palate hard soft, 9
papule

pearly, 330
teleangiectatic, 330

parotidectomy, 331
patch

eczematous, 330
pathology

mucosal, 322
patient

cleft lip, 328
morbidity, 329

PDS cartilage graft, 290
PDS-conchal cartilage graft, 294
PDS foil see also Polydioxanone plate, 285,

286, 287, 291, 292, 293
biological properties of the, 287
rejection of the, 292
tolerability of the, 287

PDS suture material, 290
pedicle

division of the, 347
postoperative shrinking of, 187

perforation
closure of, 181, 208
of the septum, prevention of, 36, 44, 55, 58,

208
septal, 298, 299
sizes of, 181

perichondrium, 206
periosteal elevation, 215
periosteum, 245
perpendicular plate, 8, 9, 43, 45, 150, 152,

201, 202, 203, 204, 207, 257, 285
anlage of the , 203
caudal edge, 203
development of the , 203
deviated, 42
expansion of the, 203
fusion of, 203
of the ethmoid, 41, 214
vertical fracture of the, 206
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photography, 25, 310
pinna, 177
piriform aperture, 181, 223, 246

margin of the, 322
narrow, 322
narrowing of the, 322

pitfalls, 323
pituitary fossa, 9
placement of graft material, 315
plane

subperichondrial, 129
subperiosteal, 130
supraperichondrial, 129
supraperiosteal, 347

plaster of Paris cast, 230
platyrrhine, 315
plexus

pterygoid, 11
subdermal, 349
superior dental, 11

pocket, 266, 325
precise, 323
too large, 323

point-osteotomies, 246
Polydioxanone plate see also PDS foil
polly-beak, 99, 211, 279, 300, 325, 327

cartilaginous, 36, 99, 110
deformity, 36, 210
prevention of, 220
relative, 100
soft-tissue, 36, 99, 130

polyamide mesh, 171
polyposis, 321
polyps, 321, 322
portion

unused, 348
premaxilla, 258
premaxillary plumping, 123
premaxillary spine, 126
primary cartilage support

loss of, 336
principles, 335
procedure

augmentation, 92
columellar lengthening, 197
contouring, 353
delivering, 69
harvesting, 49
in children, 207
incomplete strip, 318
intact strip, 318
lengthening, 129

one-stage, 344
sculpturing, 55
second-stage, 345
surgical, 68, 157
three-step, 181, 182
weakening, 90
Weir, 197

process
decision-making, 335
frontal, 3, 11
of the maxilla, ascending, 102
reconstructive, 335

profile, 106
adult, 202
dorsal, 65

prognosis, 332
projection, 121

change of, 87
decreased tip, 192
diminishing tip, 89
frontal, 201
lack of, 151
less frontal, 201
oblique, 17
of the nose, 20
of the tip, 15, 53, 191, 211
reducing tip, 91
tip, 302, 304

prophylaxis, antibiotic, 82
Proplast, 171
proportion

aesthetic, 13
facial, 13, 15
of the nose, 13

prosthesis, Silastic, 177
prosthesis

silicone, 349
protrusion of the lateral crura, 21
pseudo hump, 139, 192
psychological eligibility, 19
puberty, 201
pterygoid plexus, 11
pyriform aperture, 132

Q

quadrangular cartilage, 247
questionnaire, medical history, 19
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R

radiation
exposure, 329

radix, 20, 49, 51, 105
position, 106
surgery, 97, 105
too narrow, 106
too wide, 106

radix helices, 58, 59
radix nasi, 246
rasp, 299
ratio TA/TN, 16
reaction

antigenic, 49
toxic, 28
allergic skin, 33

reallocation, 223
recipient site, 49, 178, 197
reconstructive options

basic, 329
reconstruction

challenge of, 329
columellar, 347
immediate, 295
primary, 334
septal, 293, 294
timing, 334

recurrence
high risk of, 353
local, 329

reduction
elaborate, 126
of alar flare, 318
of the nasal floor width, 318

regions
brow, 348
postaurocular, 339
preauricular, 339
supraclavicular, 339

rehabilitation
prosthetic, 349

removal
suture, 317

resection
alar base, 318, 319
cartilage, 270
conservative, 297, 303
fracture lines, 270

resection, cephalic, 93
response

inflammatory, 292

result
long-term, 297

retrognathia, 197
revision, 319
rhinion, 99, 300
rhinomanometry, 224
rhinometry, acoustic, 224
rhinoplasty, 93, 94, 258

ethnic, 309
external, 297, 328
failure of, 135
in children, 63, 112, 205
open-structure, 125, 297
philosophy, 297
reduction, 230, 297
revision, 60, 110, 133, 135, 298

rhinoplasty photographs
pre-operative, 310
postoperative, 310

rhinoplasty techniques
Adjuvant, 352

rhinoscopy, 205
anterior, 206, 207

rhinosurgery in children, 204, 205
rhinotomy, partial left, 188
rib, 176, 212

cartilage, 174, 215, 216
cartilage, autogenous, 64, 194

rocker phenomenon, 103
rostrum, 8
rotation at the hinge area, 135

S

Saddle deformity, 292
saddle nose, 36, 41, 51, 279, 282, 283, 298, 321

acquired, 191
congential, 191
deformity complex, analysis of, 191
types of, 191

saddle-shaped deformity, 8
saddling

involving the whole osseocartilaginois vault,
51

prevention of, 51
severe, 51

sagging
of the cartilaginous dorsum, postoperative, 51
of the dorsum, cartilaginous, 45

sagittal line, imaginary, 181
sagittal plane, 202
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saggital position, 208
sandwich construction, 130, 248
sarcoma, 329
satellites, 333
scar, 197, 317, 329, 338

atrophic, 330
conspicuous, 127
forehead, 347
formation, 10, 208
formation after trauma, 67
frontal, 346
least visible, 129
preauricular, 236
residual, 221
retraction, 215
tissue, 230, 266, 321, 322
tissue retraction, 223, 225
tissue retraction, postoperative, 231
tissue, stenosing, 223

SCC, see also Squamous cell carcinoma, 329,
330

cutaneous, histopathological features of, 331
invasive, 331
invasive ulcerating, 331
nasal, 332
irradiance excision of, 334
recurrent, 349

scissors
Converse, 301

scoring, 89, 241, 267
scoring incision

horizontal, 44
vertical, 44

scroll area, 129, 303
scroll region, 4
sculpturing

bimanual, 125
of struts, 127

sebaceous gland, 9
separating the upper lateral, 248
septal

cartilage, 181, 203, 204, 207
cartilage harvesting, 235, 247
cartilage onlay graft, 60
cartilage, sphenoid tail, 9
correction, 201, 257, 285
deformity, 48
deviation, 321
hematoma, 207
pathology, 207
perforation, 137, 181, 206 208, 285
perforation, antero-caudal, 182

perforation, closure of large, 184
perforation, large, 182
perforation repair, 127
reconstruction, 291
ridge, 265
surgery in children, 201

septal abscesses
in children, 292
management of, 292
post-traumatic, 292

septal branch
ipsilateral, 351

septal hematoma
post-traumatic, 292

septocolumellar reconstruction, 187, 188
septodoral cartilage

elasticity of the, 205
septoplasty, 41, 44, 93, 94, 115, 136, 258, 299,

324
conservative, 206
extracorporal, 285
external, 285, 288

septorhinoplasty, endonasal, 63, 112
septospinal ligament, 202
septospinal zone, 206
septovomeral junction, 204
septovomeral region,

disjunction of the, 206
septum, 28, 37, 49, 51, 67, 75, 91, 150, 151,

197, 204, 205, 206, 223, 264, 269, 273,
297, 302

see also nasal septum
aesthetic corrections of the, 268
angle with upper lateral cartilages, 21, 79
basal rim of, 202
base of the , 258
bony, 257, 258, 279
bony parts of, 212, 262
cadaver dissection of the257, 261
cartilage, 204, 207
cartilaginous, 35, 279
caudal nasal, 193
concave side of the, 267
condition of, 41
construction of the, 273
deformities of the cartilaginous, 42
destruction of the cartilaginous, 193
deviated, 322
displacement of the cartilaginous, 193
dorsal edge of, 84
fracture lines of the, 265
fractured, 61
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fracturing of the cartilaginous, 42
functional corrections of the, 261
hematoma, 34, 207
increase in length of, 205
loss of support, 273
luxated, 264, 265, 273
membranous, 8, 41, 43, 115, 197
mobilization, 105
mucosal lining, 41
overgrowth of the caudal, 21 
over-resection of, 282
perforation, 207
prevention of perforation of, 55
realignment of the, 258, 265, 269, 270
rebuilding the cartilaginous, 51
reconstrcution of the, 280, 285, 293
redeviation of, 36
remnants of the caudal, 194
repositioning the cartilaginous, 51
resection of, 277
splinting, 46
traight, 292
straightening and buttressing of a high 

dorsally deviated, 133
surgery, 264
thickening of the, 292
thick areas of the, 247
total loss of, 188
tunneling of the anterior, 258
vibration of the, 285

septum support
loss of, 264

sequelae
postoperative, 285

sesamoid cartilage, 8
severe

nasal trauma, 63
tip asymmetry, 140
vestibular stenosis, 232

shield graft, 96, 134, 139, 229, 247
shield graft, fixation of the, 249
short nasal bones, 132
shortening of the upper lip, 138
Silastic button, 230, 231
Silastic prosthesis, 177
sinus diseases, 321
sites

sun-exposed, 329
skeletal support, 321
skin, 332

atrophic, 197
color of the, 336

contractibility, 199
edges, eversion of, 118
elasticity, 19
flap, 126, 252
flap, columellar, 92, 115, 154
full-thickness, 334
graft, full thickness, 229, 255
hair-bearing, 347
incision, circumferential, 227
incision, closing of the, 290
ischemia, 33, 35
necrosis, 130
overlying, 130
preauricular, 339
resources of the, 329
sleeve of, 20
split, 334
stretching, 137,  216
subdermal thinning of, 35
superficial pustulae of, 34
sutures, removal of, 131
thick oily, 316
type, 310
whitening of the, 130

skin cancer, 329, 332, 334
defects, 329
different types of, 330
rare, 329

skin edges, 305
skin flaps

local, 340
skin graft

free, 339
skin lesion

erythematous, 331
skin tension lines

relaxed, 336
skin tumors, 334
Skoog’s method, 99
skull base, 
anterior, 202
posterior, 9
SMAS, see also Superficial Musculo 

Aponeurotic System, 344, 349
soft tissue, interdomal, 250
soft tissue envelope

disruption of, 127
dissection of, 129
redraping of, 130
thickness of overlaying skin, 131
too thick a supra-tip, 130

solutions
epinephrine, 340
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specimen
neonatal, 202

sphenodorsal zone, 202, 203, 206
sphenoid, 8, 202, 203, 204
sphenopalatine artery, 10
sphenospinal zone, 203, 206
spine, 265
splints, 32

Denver, 290
endonasal, 292
intranasal Silastic, 206
Silicone, 290

splinting
external, 306

splinting of the septum, 31, 45, 46
split-thickness skin graft, see also STSG
spreader graft, 36, 62, 75, 80, 107, 132, 137,

224, 247, 248, 271, 306, 317, 322, 328
bilateral, 300, 302
unilateral, 136, 300

spur, 43, 265
formation of, 8

squamous cell carcinoma, see also SCC
staircase phenomenon, 104 
standards

of beauty, 309
stenosis, 20

bilateral, 219
endonasal passage way, 217
inner valve, 217
of the ostium internum, 36

steroids
injection of, 345

STSG, see also split-thickness skin graft, 339
vestibular, 53

strip procedures
incomplete, 303
intact, 303

strip technique, interrupted, 95
study

experimental 286, 287
sub SMAS, 244
submucoperichondrial infiltration, 29
submucous resections, 285
subperiosteal dissection, 131
subunits, 336

nasal topographic, 337
principle, 337, 338

sufficient circulation, 130
Superficial Muscular Aponeurotic System

(SMAS), 130, 229
support

osseocartilaginous, 350

support mechanisms, 126
support structures, minor

disruption of, 302
supportive structures, 126

major, 135
reinforce, 297

Supramid, 171
supra-orbital rim, 347
supra-tip, 6

area, 8
area, thickening of, 197
break, 15
dead space of, 82
dip, assess, 130
edema, prolonged, 130, 141
region, depression in, 172
-tip relation, 99, 245

surgery
effects of, 201
inadequate or overzealous, 135
psychological eligibility for, 309
revision, 126

surgical anatomy, 235
surgical interventions

effects of, 204
surgical plan, 312
surgical planner, 314
surgical plane, 140, 244

dissection in the right, 129
surgical techniques

basic, 313
surgical trauma, 238
sutura intranasalis, 99, 245
suture

adjustment mattress, 154
atraumatic absorbable, 88
fixation, 133
fixation of the tip grafts, 134
guiding, 69, 73, 325, 326
internasal, 8
material, appropriate, 130
mattress, 44, 70, 82
midcolumellar guiding, 324
nasomaxillary, 11
non-resorbable alar base, 197
percutaneously placed, 216
placement of, 127
running, 59
septocolumellar, 318
stabilizing, 178
subcutaneous, 130
suspension, 196
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technique, suture, 319
technique, horizontal mattress, 90
technique, mattress, 82, 90
through-and-trough, 267, 279
through-and-through mattress, 59, 70
tip, 353
transcutaneous, 326
transdomal, 306
transseptal mattress, 290

suturing, 269
interdomal, 94, 95, 249
of graft material, 140
techniques, 315
transdomal, 94, 95

syndesmosis, 41, 42
synechia, 31, 48, 306, 322

T

T-bar shaped structure, 204
teaching tool, 297
technique

basic surgical, 313
double-dome unit, 303
incomplete strip, 315
lateral crural steal, 303
overlapping, 303
suture-narrowing, 303
suturing, 316
tip-defining, 303
transdomal suture-narrowing, 303, 320
vertical division, 303

technique, open-structure, 140
alar cartilage modifications, 127
alar domal suturing, 127
extramucosal, 181

Teflon, 49
Telfa gauze, 31, 46
temporalis fascia, 131
tension nose, 111, 137, 138, 281

incidence of, 138
terminology in describing anatomic relation-

ships, 3
therapeutic lymph node

dissection, 332
thin-skinned, 131
three-stage procedure, 184
Tinctura Benzoin, 32
tip, 16, 30, 49, 53, 58, 82, 89, 150, 151, 153,

191
see also nasal tip
asymmetry, 72, 127, 134, 139

break, supra, 15
boxy, 320
bulbous, 96, 128, 316
bulky, 70
defect, 53
defining point, 192
definition, 43, 121, 156
definition, restore, 65
deformities, 49, 126
deprojection, 43, 119
distortion, 36, 37
downwardly rotated, 150, 157
extra rotation, 126
graft, shield-type, 53
grafting, 121
grafting, cartilaginous, 123
irregularities, 319
lobule, 143
of the nose, shape of, 20
onlay, 130
over-projected, 51, 89
projection, 96
projection, loss of, 126
ptosis, 36, 37
recoil, 223
reconstruction, 195
refinement, 88, 238
rotation, 15, 16, 89, 151, 157
sculpture technique, 235
skin edema, 126
surgery, 87, 97, 151, 153
suturing technique, 169, 236, 249, 250, 302
tissue loss of, 49
underprojected, 160

tip deformity
boxy, 306

tip projection, 15, 53, 191, 211, 303
altering, 134
decreased, 192
diminishing, 89
insufficient, 130
loss of, 127
measure for, 16
reducing, 91

tip rotation, 15, 16, 303, 303, 316
downward, 151, 157
extra cephalic, 89

tip support, 20 37, 51, 100
additional, 196
loss of, 51, 216, 292
preservation of, 87

tip-columella-lip complex, 15
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tip defining point, 8, 13, 120
tissue

fibrous, 293
fibrous scar, 287
movement, 343
musculo-aponeurotic, 298
reactive, 286

tissue engineering, 207
tissue expansion

controlled, 197
intraoperative, 197

total nasal amputation, 349
toxic

dose, 28
reaction, 28

transcolumellar incision, broken, 129
transcolumellar scar, 141
transcutaneous mattress structure, 229, 230,

231
transdomal suturing, 250
transfixion, complete, 43, 209
transfixion incision, 97, 168, 181, 244

complete, 97
partial, 97, 245

transplants, 223
trapdoor deformity, 118
trapdoor effect, 338
trapezoid, 107
trapezoid bony pyramid, broad, 105
trauma, 42, 92, 197, 206

acute, 201
effects of, 201
non-surgical, 67
surgical 67

treatment modalities, 322
Trendelenburg position, 27
triangle

equilateral, 16, 143
internal valve, 211
soft, 89

trim
cephalic, 305, 316

tripod, 127, 304
complex, 134
concept, 303
legs of the, 303
theory, 134

tumor, 332
biology, 329, 330
control, 329
prognosis, 332
removal, 329

tumor cells
seeding, 332

tumor excision, 333
tumor invasion, 332

depth of, 332
tumor spread

local, 333
tumor thickness

increased, 331
tungsten-carbide, 99
tunnel

anterior, 207, 258, 260, 268, 269
bottom, 258, 260, 268, 269
one-sided anterior, 259 
superior, 207

tunneling, 270
inferior, 43
submucoperichondrial, 28
subperichondrial, 59, 152
subperiosteal, 152
superior, 43
unilateral, 43, 206

turbinate bone, 47
turbinate

head of inferior, 75
hypertrophy of inferior, 46, 192
inferior, 11, 46, 47, 67
lateral outfraction of the lower, 46
middle, 11
mucosal component of, 46
resection, complications of, 47

U

Ultrasound-guided fine-needle aspiration
cytology, see also US-FNAC, 334

unilateral cleft, 139
nose, 224
patient, 223, 229

upper lateral cartilage,
dislocated, 207
rupture of , 207

upper lateral, 3, 4, 67, 69, 75, 80, 126, 132,
202, 211, 271

angle with septum, 21, 79
asymmetric, 275
avulsion, 53
ballooning, 21
cartilages, 132
caudal border of, 154
medial displacement of, 75
overzealous resection of, 75
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relation with nasal septum, 4
resection of caudal border of, 106
separation of the, 288

upper lip, 168
frenulum, 169
lateral, 349
shortening, 168

US-FNAC, see also Ultrasound-guided fine-
needle aspiration cytology, 334

V

V-incision, 64, 129, 229
V-Y procedure, 64, 129, 229
valve, see also nasal valve

angle, 80, 192
area, 20, 67, 75, 79, 80, 81, 127, 2168
external, 223
internal, 223
internal function of, 106
stenosis of the inner, 217
widening of the nasal, 75

variations
ethnical, 309, 310

vault
narrowing the cartilaginous, 107
T-bar-shaped bilateral, 3
widening the cartilaginous, 107

venous system, 11
vertical

chondrotomy, 55, 152
columellar incision, midline, 177
scoring incision, 44

vestibular labial mucosa flap, 230
vestibular malformation, 223
vestibular scarring, 322
vestibular skin, 238

incision, 238
tumors, 230

vestibular stenosis, 224
congenital, 230
etiology of, 224, 226, 229, 233

iatrogenic, 224, 230
surgical treatment of, 231

vestibulum device, 160, 223
vomer, 8, 9, 43, 152, 202, 203, 204, 207, 214,

257, 285, 288
anlage, 203
asymmetric, 204
development, 203
ridges, 43

vomeral alae, 204
vomeral spine in children, 202, 207
vomer-maxilla junction, dislocation of, 42

W

warping, prevent, 65
weakening procedure, 241
webbing of the nasolabial angle, 168
wedge

bony, 105
excision, 32
inverted V-shaped, 143, 251
rectangular-shaped, 143, 251
V-shaped, 143, 251

wedge resection
alar base, 317
medial, 105
vertical, 44

Weir procedure, 197
wound closure, 305
wound healing, 201, 204, 205, 336
wound reconstruction

surgical delay in, 334
wound tension

decrease, 347
wounds

in concave areas, 338

Z

Z-plasty, 36, 154, 156, 169
modified, 75, 139, 229, 322
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