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'Rhinoplasty

HISTORY.
-ANATOMY
‘ESTHETICS

ETHNIC VARIATIONS

PHYSIOLOGY
Anatomic Factors Influencing Nasal Ventilation

CORRECTIVE SURGERY
General Considerations
Anesthesia
Basic Technique
Adjunctive Techniques
Variations in Techniques
Problem Noses

THE DEVIATED NOSE

ESTHETIC RHINOPLASTY IN NON-CAUCASIANS
‘POSTOPERATIVE.CARE

COMPLICATIONS

‘DEPRESSED NASAL DORSUM: TECHNIQUES OF
‘BONE AND CARTILAGE GRAFTING

ILIAC BONE GRAFT FOR NASAL CONTOUR
‘RESTORATION

COSTAL‘CARTILAGE GRAFT FOR NASAL CONTOUR
RESTORATION

Rhinoplasty, one ‘of the most commonly
performed procedures in plastic surgery, in
many ‘ways symbolizes the art and practice
-of this discipline: attention to the psychoso-
cial status of the patient, modification of form,
and improvement in nasorespiratory  func-
tion. It is the surgical procedure that the

Joseph G. McCarthy
Donald Wood-Smith

trainee struggles to learn and the practitioner
continues to modify throughout his career.

Occupying the most prominent position on
the face, the nose has been the source of well-
known sayings (“plain as a nose in a man’s
face”) and has drawn the attention of writers
through the ages:

A great nose indicates a great man—
Genial, courteous, intellectual

Virile, courageous
‘CYRANO DE BERGERAC

Different nasal appearances have -elicited
various social connotations: large nose—sin-
ister personality, small nose—weak person-
ality, red or erythematous nose—alcoholism
or substance abuse, and deviated nose—crim-
inal or psychopathic behavior.

The surgeon undertaking a rhinoplasty
must take into consideration the psychologic
motivation of the patient and the associated
social -attitudes, especially in planning a
change in nasal form. He must also be pre-
pared to repair deformities in any part of the
nose: skin, lining, septum, airway, - turbi-
nates, and so forth. There is no place for the
“cosmetic nasal surgeon”; the surgeon must
be experienced in all aspects of nasal surgery.

“HISTORY

The history of plastic surgery has paral-
leled the development of rhinoplastic tech-
nigues (see Chap. 1). However, as late as the
twentieth century little faith in the success
of purely corrective procedures was expressed
by Nélaton and Ombrédanne in their classic

textbook La Rhinoplastie published in 1904:

“The surgeon could not pretend to correct a
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slight malformation. If a nose be slightly
deviated or humped, or show a slight saddle
deformity—these are unfortunate defects . . .
but we do not believe that the correction of
such defects can be achieved by surgery.”
However, a review of the literature of the
last decade of the nineteenth century and the
early part of the twentieth century indicates
that nasal corrective procedures were being
performed but mostly through external inci-
sions.

In the United States, corrective nasal sur-
gery was pioneered by a small number of
surgeons, among whom Roe, Goodale, and
Mosher are outstanding. Roe appears to have
been the first to employ an intranasal ap-
proach as early as 1887. Extracts from some
of Roe’s papers reveal his understanding of
both the functional and psychologic aspects
of corrective rhinoplasty (Converse, 1970;
Rogers, 19886):

If the deformity of the nose is found to be asso-
ciated with a local disturbance inside the nose,
obstructing the passages, we should invariably re-
move or correct this local condition, whether it be
deviation or thickening of the septum, enlargement
of the turbinates, a polyp or other growths, or even
adencids and large tonsils. To preserve perfect
nasal respiration is of the utmost necessity, not only
to the health and comfort of the patient, but to the
satisfactory correction of the nasal deformity.

While symmetrical relations of the different por-
tions of the nose to one another are of the greatest
importance, the symmetrical relation as to the size
and shape of the nose to the general contour of the
face must also be carefully considered, in order to
approach the ideal from an artistic point of view,

We are able to relieve patients of a condition
which would remain o lifelong mark of disfigure-
ment, constantly observed, forming a never ceasing
source of embarrassment and mental distress to
themselves, amounting, in many cases, to positive
torture, as well as often causing them to be objects
of greater or less aversion to others.

Roe was the first surgeon to use an intra-
nasal approach, but it was Joseph (1931) who
popularized corrective nasal surgery through
internally placed incisions. His influence was
predominant during the first third of this
century (Natvig, 1982) and surgeons from
around the world traveled to his clinic in
Berlin to learn his technique. His teachings
were collected in a widely read textbook pub-
lished in 1931, The Joseph technique was
introduced in the United States by Aufricht
and Safian. The literature concerned with
corrective nasal plastic surgery is abundant.

A comprehensive bibliography was compiled
by McDowell, Valone, and Brown ( 1952). In
recent years the emphasis has been placed on
modifying rhinoplastic techniques with re-
finements in incisions, instrumentation, and
cartilage grafts (Sheen, 1978: Sheen and
Sheen, 1987; Rees, 1980).

Before rhinoplastic procedures are under-
taken, an understanding of the anatomy, es-
thetics, ethnic variations, and physiology of
the nose is a prime requisite.

ANATOMY

The nose is shaped as a pyramid. The nasal
pyramid is an osteocartilaginous structure,
covered with soft tissues that include skin,
subcutaneous tissue, muscle, and epithelium,

The surface anatomy of the nose is shown
in Figure 35-1 and this is the terminology
that will be used in the text. The osteocarti-
laginous framework of the nose is illustrated
in Figure 35-2. The nose can be divided into
three components (Sheen, 1978): the bony
vault (frontal processes of maxilla and nasal
bones), the upper cartilaginous vault (upper
lateral cartilages), and the lower cartilagi-
nous vault (medial and lateral crura, alae,
alar lobules, nostril vestibules and sills, col-
umella, and membranous septum),

The nasal pyramid has two openings at its
base, the external nares (Fig. 35-3). These
inlets for the nasal airway admit air into the
nasal vestibules, delimited posteriorly by
the internal nares, frequently referred to as
the nasal valves (Mink, 1920). It is these
valvelike structures that control the air flow
into the nasal fossae proper, paired cavities
separated in the midline by the nasal septum,
The convergence and divergence of the nasal
valves open and close the internal nares, thus
controlling the air flow into the nasopharyn-
gotracheal airway, The nasal fossae drain the
accessory sinuses and the lacrimal apparatus.
A small portion of the nasal mucous near the
cribriform plate is specifically olfactory in
function.

Covering Soft Tissues of Nose. At the
tip, the skin of the nose is tightly bound to
the alar cartilages; in contragt, the skin and
musculature are loosely attached and mobile
over the lateral cartilages and nasal bones.
The skin is rich in sebaceous glands over the
caudal portion of the nose. The arteries and
veins of the nose are situated in the soft
tissues; the plane of dissection in nasal op-
erations should therefore be close to the os-
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Figure 35-3. The external and internal nares. Note the
relationship of the nasal vestibule (crosshatched) to the
entire nasal cavity and especially to the-inferior turbinate.

teocartilaginous framework to avoid injury to
the vessels and unnecessary bleeding.
Essential External Landmarks of Nose.
The dorsum or bridge of the nose is formed
in part by the bony nose and in part by the
cartilaginous nose (see Fig. 35-1). It is essen-
tial that a uniform terminology be employed
to designate the various portions of the nose.

Nasofrontal Angle

Tip-Columellar

Nasolabial Angle
Angle :

Figure. 35-4. The surface angles of the nose.

The nasofrontal angle (Fig. 35-4) is the area
where the nose joins the forehead, the radix
or root of the nose (the radix nasi).

Above (cephalad to) the tip of the nose is
the supratip area. This area usually overlies
the septal angle of the quadrangular cartilage
of the septum. The septal angle is a conven-
ient term for the angle formed by the caudal
and dorsal borders of the septal cartilage
(Converse, 1955).

The tip of the nose is formed by the junction
of the two alae of the nose. Confusion has
resulted from the use of the term “lobule.”
The noun “lobule” originates from the Greek
lobos, which became in late Latin lobus, a
term that designated a hanging structure
such as the lobe of the ear. The nose consists
of fixed and mobile structures. If one wishes
to use the term “lobule,” it is acceptable as. a
descriptive term for the lower mobile part of
the nose: tip, alae, columella, and membra-
nous septum.

The base or caudal portion of the nasal
pyramid is formed by the nostrils and the
columella. The nostrils.can also be designated
as the external nares, in contradistinction to
the internal nares.

The nostrils or nares are the point of entry
of air into the nose. The columella joins the
tip of the nose to the upper lip.and separates
the two external nares. The sills are the
slightly protuberant floors of the nostrils. The
junction of the base of the columella with
the upper lip defines the nasolabial angle.
Sheen (1978) emphasized the columellar-lob-
ular junction as an important landmark in
grafting techniques. of the nasal tip. The tip-
columellar-angle is formed by the intersection
of the surface plane of the columella with
that of the tip (see Fig: 35—4).

Other essential landmarks of the external
nose include the alar groove, which is at the
junction of the ala with the cheek and which
in its midportion meets the nasolabial fold.
The alar groove extends over the cephalic
border of the alar cartilage, where it forms a
shallow furrow.

Bony Structures. of Nose. The anatomy
of the nose varies from individual to individ-
ual within the same ethnic group and accord-
ing to the individual’s ethnic background.

The bony pertion of the nose (see Fig. 35—
2) is formed by the paired nasal bones; these
are joined in the midline and are supported
posteriorly by the nasal spine of the frontal
bone and laterally by the frontal process of -
the maxilla. The osseous lateral walls of the



nose are formed by the nasal bones and fron-
tal processes of the maxilla (bony vault).

The nasal bones are quadrangular, thick,
and narrow above and thin and wide below
(Fig. 35-5 and see Fig. 35-2); their anterior
surface is- concave from above downward in
the upper portion, convex from side to side.
The thicker and stronger cephalic portion of
the nasal bones is further reinforced by the
nasal spine of the frontal bone, which lends
additional support to this part of the bony
bridge. The caudal borders of the nasal bones
show a concave curve, the lateral portion of
each bone extending downward along the
edge of the piriform aperture (Fig. 35-5B).
The frontal process of the maxilla is a plate
of bone, thick below and thinner above, which
projects upward and medially from the body
of the maxilla, forming the edge of the piri-
form aperture (Fig. 35-5C), the lower bound-
ary of the lateral nasal wall. The posterior
border of the frontal process of the maxilla
forms the lacrimal groove with the neighbor-
ing lacrimal bone (Fig. 35-5C).

Figure 35-5. The bony framework
of the nose. A, Sagittal section illus-
trating the thicker cephalic portion of
the nasal bones reinforced by the
nasal spine of the frontal bone. B,
The nasal bones. C, The piriform
aperture.
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The frontal process of the maxilla forms
the anterior lacrimal crest. The medial can-
thal tendon inserts upon the anterior and
posterior ‘laciimal crests, and some fibers
reach the & iture line between the nasal bone
and the: frontal bone.

Cartilaginous Structures of Nose

Lateral (Upper Lateral) Cartilages.
During embryologic development, the nasal
cartilages are formed from a portion of the
chondrocranium, the cartilaginous nasal
capsule, which is a paired structure. This
explains embryologic. = abnormalities such
as duplication of the septum or duplication
of the entire nose as seen in midline cleft
syndromes.

The lateral cartilages are paired structures,
roughly triangular in shape, attached to the
nasal bones and frontal processes of the max-
illa above and to the septal cartilage in the
midline (Fig. 35-6). The attachment of the
lateral cartilages to these structures and to
the septum is described later in the text. The
lower third of the lateral cartilages diverges

Nasal spine
of frontal
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from the septum, becomes mobile, and con-
stitutes the internal valves of the nose.

The lower portion of each lateral cartilage
is thicker and turns on itself, forming a cuff
(Fig. 35—6). This characteristic was noted by
Testut and Jacob (1929) and other anato-
mists, who also described small sesamoid car-
tilages that are present between the lateral
cartilage and the alar cartilage that overlaps
the lateral cartilage. The small sesamoid car-
tilages appear to act as roller bearings, facil-
itating the movement of the alar cartilage
over the lateral cartilage (Firmin and Le
Pesteur, 1977).

The lateral margin of the lateral cartilage
is joined to the edge of the piriform aperture
except in its lower portion, where the area of
the junction varies.

The cartilages of the nose are subjected to
movements by the nasal musculature (Fig.
35--7) that play an important role in nasal
physiology (Zide, 1985). The closure of the
nasal valves is affected by compression of the
cephalic portion of the lateral crura of
the alar cartilages that overlap the lateral
cartilages (Van Dishoek, 1937). The preser-

“vation of the mobility of the caudal portion
of the nose is essential for the function of
these muscles. Their function is inhibited in
facial paralysis; the cartilages of the nose are
immobile owing to paralysis of the muscula-
ture, and an inadequate nasal airway is noted
on the paralyzed side (Fig. 35-8).

The alar cartilages are connected to the
lateral cartilages by loose connective tissue
that facilitates their cephalic displacement
over the lateral cartilages.

The cartilaginous external nose is situated
caudad and anterior to the piriform aperture.
The piriform aperture, the base of the nasal
pyramid, is a pear- shaped skeletal opening to
the nasal fossae. It is bounded above by the
lower borders of the nasal bones and laterally
by the frontal processes of the maxilla, the
thin, sharp margins of which extend down-
ward, where they curve medially to join each
other at the anterior nasal spine.

Nasal Septum and Septal Cartilage. The
nasal septum is a midline structure that
divides the nasal cavity into two lateral
chambers. The septal framework is composed
of bony and cartilaginous constituents: the
four bony components of the osseous sep-
tum (the perpendicular plate of the ethmoid,
the vomer, the nasal crest of the maxilla, the
nasal crest of the palatine bone), and the

35 « Rhinoplasty 1791
septal cartilage. The septal cartilage has a
posterior extension into the ethmoid plate
(Fig. 35-9).

The septal cartilage is a quadrangular lam-
ina that forms the major portion of the frame-
work of the caudal portion of the septum: it
protrudes in front of the piriform aperture.
The septal angle is located immediately ceph-
alad to the alar cartilages in an area referred
to as the supratip area. This finding can be
demonstrated by digital pressure on the nasal
tip applied in a caudal direction. Blanching
of the overlying skin is observed at the septal
angle.

The lower portion of the aepba‘ cartilage is
firmly bound to the vomer and the premax-
illary wings, the perichondrium of the carti-
lage being continuous with the periosteum of
the vomer. The caudal part of the septal
cartilage is more mobile and flexible. The
perichondrium of the septal cartilage extends
outward to join the periosteum of the wider
groove in the premaxiliary wings and the flat
surface of the nasal spine, thus simulating a
joint capsule within which lateral movements
of the septal cartilage are possible. The plas-
ticity of this portion of the septum increases
the flexibility of the septal cartilage. The
caudal margin of the septal cartilage is sep-
arated from the columella (and medial crura)
by the juxtaposition of two mucocutaneous
flaps that form the membrarous septum.

The mobility of the lower portion of the
septal cartilage and of the membranous sep-
tum permits side to side movement and, to-
gether with the resilient lateral and alar
cartilages, accounts for the shock-absorbing;
role of these structures in preventing nasal
fractures as well as more severe craniofacial
injuries.

The cephalic portion of the dorsal border of
the septal cartilage, intimately connected
with the cephalic portion of the lateral car-
tilages, extends under the nasal bones, where
it is received in a shallow bony groove. The -
posterior border is connected to the perpen-
dicular plate of the ethmoid; the posterior
extension of the septal cartilage separates a
portion of the ethmoid plate from the vomer
{see Fig. 35-9).

The cephalic portion of the septal cartilage
is usually thicker, constituting at its junction
with the ethmoid plate a strong, fixed, central
pillar supporting the nasal bones. The pres-
ervation of the central pillar is of considerable
importance in rhinoplasty when all the struc-
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alysis. A, The nose during inspiration. On the unaffected left side,

the naris opens;. on. the paralyzed right side, the ala .is immobile. B, The. paralyzed right ala also remains collapsed: during:

expiration.

tures of the nose have been mobilized and
only the central pillar remains to support the
dorsum.

The relationship of the upper lateral car-
tilages to the nasal bones is established dur-
ing the embryologic development of these
structures. The overlapping of the nasal

bones over the cephalic portion of the lateral
cartilages may extend for 8 to 10 mm (see
Fig. 35-2; Fig. 35-10). The fusion of the
perichondrium and the periosteum- through
dense connective tissue results in an intimate

~e ndicular
p?c?t?: oflecz‘{hmoic/

Figure 35-9. The nasal septum. The line X indicates the
line of demarcation between the fixed and the flexible
portion of the nasal septum. )

relationship between the cartilage and bone:
The overlapping area is oval in shape. The
maximal length of the oval is at the junction
of the nasal bones; as the frontal process is
reached, the overlap is only a few millimeters.
This intimate relationship is of clinical sig-
nificance in fractures and in rhinoplastic pro-
cedures; it explains why the lateral cartilage
is displaced medially with the bony lateral
wall following lateral osteotomy.

The dorsal border of the cartilaginous nasal

‘septum undergoes alteration in width and

configuration in the area of the nasal bones
and bifurcates into a Y, forming a supraseptal
groove between the limbs of the Y (Fig. 35—
10). The groove is readily seen and palpated
in some individuals, but it is. usually indistin-
guishable on the surface, being masked by
the perichondrium, connective tissue, the
aponeurosis of the nasalis muscle, and sub-
cutaneous. tissue. The supraseptal groove is
wide near the junction with the nasal bones
and tapers toward the septal angle.

The nasal hump, often a prominent portion
of the dorsum, is formed by the nasal bones,
the widened portion of the septal cartilage,
and the lateral cartilages. The dorsal hump
is fusiform, narrow above; wide near the
junction of the lateral cartilages and nasal
bones, and narrow above the septal angle.
The nasal hump varies in its osseous and
cartilaginous composition.

The lateral and septal cartilages are inti-
mately connected near the nasal bones. In
the series of sections obtained from cadaver
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Figure 35-10. Serial sections of the external nose
through a frontal plane. The upper drawing illusirates the
levels A and B at which cross sections have been made.
The sectional view A demonstrates the relationship of the
lateral and septal cartileges. The sectional view 8 shows
the relationship of the lateral and septal cartilages with the
nasal bones.

dissections (Converse, 1955), there was a
gross appearance of cartilaginous continuity.
Histologic examination, however, showed a
separation between the ends. There was in-
tervening dense connective tissue; continuity
of the perichondrium was seen in every spec-
imen. In the specimens studied by Straatsma
and Straatsma (1951) and Natvig and asso-
ciates (1971), continuity of the septal and
lateral cartilages was seen on histologic ex-
amination. However, Natvig (1975) reexam-
ined a series of specimens and confirmed the
findings of Converse (1955). i

The septal and lateral cartilages are sepa-
rated by a narrow cleft that becomes wider
toward the septal angle. Fibroareolar tissue
in this area permits inward and outward
movement of the lateral cartilages. The mo-
bile caudal portion of the lateral cartilages,
activated by the nasal musculature, regulates
the flow of air that penetrates into the nasal
fossae and constitutes the internal nares (the
nasal valves). In the course of a corrective
rhinoplasty, the integrity of the -nasal valve
must be preserved.

Alar (Lower Lateral) Cartilages. The
alar cartilages are paired structures that
form the cartilaginous framework of the tip
of the nose (see Fig. 35-2; Fig. 35-11). Each
cartilage consists of two portions, a medial
crus and a lateral crus, which are joined at
the most prominent point of the tip of the

nose, the dome of the alar cartilage. The
medial crura curve downward to form the
skeletal framework of the columella. As they
extend downward, they diverge at their lowcr
ends (the foot plates of the medial crura), the
maximal divergence being reached at the
widened base of the columella. Each media!l -
crus is intimately adherent to the skin of the
columella. ‘

In dissected specimens, when viewed from
their caudal aspect (the “worm’s eye view”),
the lateral crura and the domes show a dis-
tinct downward curve of their caudal portions
(Fig. 835—11). The caudal margin is lower than
the dome and the more cephalic portion of
the lateral crus.

The size, shape, and orientation of the alar
cartilages, particularly the lateral crura,
vary. The medial crura assume various
curves and shapes (Natvig and asSociates,
1971). In an anatomic study of cadavers,
Zelnick and Gingrass (1979) observed five
variations in the configurations of the lateral
crura: . ‘

1. Entirely smooth and convex.

2. Convex anteriorly, concave posteriorly.

3. Concave anteriorly, convex posteriorly.

4. Concave anteriorly and posteriorly but
convex centrally.

5. Entirely concave (rare).

The height and width of the:lateral crura
were variable. Average height was 11 mm
and average width 22 mm. There were also
sexual and ethnic variations. The configura-
tion of the medial crura was variable but
there was a suggestion of three patterns.

The lateral portion of the lateral crus,
which occupies little more than the medial
half of the ala, is joined to the edge of the

Figure 35-11. The alar cartilages. Note the downward
curve of the caudal portions and. the flare of the medial
crura.



