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Abstract

The nasal tip is one of the most important features of facial esthetics. The surgical anatomy of the
nasal tip is determined by intrinsic factors, such as the nasal tip volume, shape, definition, and
symmetry. These factors are intimately related to the morphology of the lower lateral cartilages and
successful rhinoplasty depends on maintaining adequate nasal tip projection and rotation and their
rule in nasal tip definition. Securing the position and shape of the nasal tip is one of the most
challenging problems in rhinoplasty. There are two main parameters which contribute to the
aesthetics and subsequently the definition of the nasal tip. They are projection and rotation. A
patient needing nasal tip surgery may present with any of these parameters being abnormal in any
combinations. Septal extension grafting is more reliable method of controlling tip projection, shape,
and rotation, particularly in patients with weak lower lateral cartilages. Septal extension grafts are
proposed as a way of redefining the skeletal relationship between the nasal tip and dorsum.
Creating structural support for the tip complex based on the anterior septum allows for predictable
control of tip projection and/or rotation particularly in noses characterized by a weak mid-vault, a
plunging tip, and drawn-up alae.
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Introduction

There are two main parameters which contribute to the aesthetics of the nasal tip. Those are
projection and rotation. A patient needing nasal tip surgery may present with any of these
parameters being abnormal in any combinations (1).

1. Tip Projection

In its simplest form, the concept of nasal tip projection refers to the anteroposterior extent to which
the nasal tip is separated from the facial surface at the level of the alar-facial groove. However, this
concept does not depict aspects of skin quality, nasal septum strength, alar cartilage morphology,
and overall facial proportions (2).
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The term projection of the nasal tip indicates how much it is projecting forward from the face and
the rest of the nose. Thus, projection of the nose is measured in two scenarios, namely: 1.
Projection of the nose in relation to the face as seen in % view and lateral profile. 2. Projection of
the nasal tip to the rest of the nasal dorsum as seen in the lateral profile (1).

Furthermore, alteration, either through increasing, decreasing, or preservation of nasal tip
projection, will have effects on nasal tip rotation, dorsal height, and nasofacial aesthetic harmony.
In several patients undergoing rhinoplasty, nasal tip projection will be adequate, and it is essential
to preserve or reconstruct the tip support mechanisms to prevent loss of tip projection
postoperatively. Additionally, it must be remembered that alterations in the tip projection will have
influences on the nasal airflow through effects on the external and/or internal nasal valve (3).

The nasal tip projection is best assessed in the lateral profile view and the basal view. In the profile
view, the projection of the nose on the face is measured in various ways. In practice clinical
examination alone can say whether it is an over or under projected tip (4).

Goode method

First a vertical straight line is drawn between the nasion and alar sulcus. Another line perpendicular
to this between the alar sulcus and nasal tip is drawn, with a final line connecting the nasion to
nasal tip. An index, Goode’s index, is then calculated to quantify the degree of projection (Fig.1).

Goode’s index is AC/BC. A ratio of 0.55:0.6 corresponds to normal projection. A ratio less than
0.55 indicates hypo projection and more than 0.6 indicates hyper projection (5).

In another terms, Goode used a triangle with the nasion and tip defining point as landmarks that
join at a 90° angle at the alar crease (6).

Fig. 1: Goode’s method (8).

Baum method
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A ratio between vertical height and tip projection was proposed by Baum. A line is drawn from
nasion to subnasale, and a perpendicular line from this to nasal tip. Normal tip projection has been

defined as 2:1, giving a nasofacial angle of 42 degrees (Fig.2) (7).

Fig. 2: Baum’s method (7).

Powell and Humphreys

Powell and Humphreys tried to correct this interpretation. They would obtain a naso-facial angle
of 36° and therefore a less obvious projection if the ratio was turned to 2.8:1. They use the entire
vertical distance (denominator) of the straight line from nasion to subnasale tried to correct this
interpretation (2).

Simons’ method

According to Simons, nasal tip projection is determined by the height of the border of the skin of
the upper lip. The ratio between the lipsubnasion and subnasion-nasal tip distances approaches 1

(Fig.3).

Simons’ method has the advantage of being simple and easily applied. Upper lip examination
remains essential especially during smiling. A “slanting” aspect of the latter is a sign of an over-
short frenulum that requires correction in the same operation. On the other hand, when the nasal
tip descends while smiling, this could indicate section of the muscle depressor septi. However,
Simons’ method has never been objectively assessed and has come in for criticism because of the
large variability in lip size and the absence of relation to other nasal dimensions (8).
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Fig. 3: Simons’ method for the determination of the nasal tip projection according to the height
of the cutaneous border of the upper lip (8).

The Crumley and Lanser method

The Crumley and Lanser method relates nasal length to nasal projection. A triangle is created
between the tip defining point to alar crease (nasal projection CD), alar crease to nasion (AC), and
nasion to tip defining point (nasal length AD), which should have a ratio of 3:4:5. The ratio of the
length of a line drawn from the nasion to the vermillion cutaneous border of the upper lip (AB)

should be 3.53 to the length of a line drawn perpendicular through the nasal tip (Fig.4) (2).

Fig. 4: The Crumley method (6).

It should be noted that these measurements are relative and not absolute since there are situations
where the length of the nose is small and hence the projection line looks relatively longer. To
compensate for variable clinical scenarios, more than one measuring tool is important. The naso-
facial angle and fronto-nasal angle also help in deciding the projection of the nose. An ideal naso-
facial angle should be around 35 degrees and an ideal naso-frontal angle between the frontal bone
and the nasal dorsum should be 120 degrees’ average. These angles determine the relative position
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of the nasal bridge in line with the face, suggesting either over projection or under projection (Fig.

5) (1).

Fig. 5: Lateral views, including specified facial angle measurements of the average North
American white woman (A), the attractive Korean American woman (B), and the average Korean
American woman (C) (9).

Preoperative assessment of nasal projection is not complete without evaluation of chin projection.
Retrognathism may exaggerate the appearance of an over projected nasal tip or give the false
illusion of an over projection in a normally projected tip. Chin projection can be evaluated by
dropping a vertical line from the vermilion cutaneous border of the lower lip perpendicular to the
Frankfort horizontal plane in the lateral view. The pogonion should be in the same plane as the
sub-nasal or vermilion border of the lower lip (10).

([ ——

Fig: 6: Evaluating chin projection and cephalometric relations (11)

A vertical line perpendicular to the Frankfort horizontal is traced from the nasion (N) or inferior
vermillion border (V) through the pogonion (P). The depth of the labio-mental sulcus is measured
from this vertical line to the deepest point of the labio-mental sulcus (L). An aesthetic cervico-
mental angle (blue line) is between 105 and 120 degrees. Subnasale (S) and menton (M) (Fig.6)

(11).
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Opver-projection:

The majority of cosmetic rhinoplasties will involve either reduction of an over-projected nasal tip
or maintenance of the intrinsic degree of projection. Most commonly, over-projection of the nasal
tip is due to alar cartilage overdevelopment, either as an entire structure or of the individual lateral,
intermediate, or medial components. When the whole alar complex is enlarged, it often creates the
effect of extremely large and disproportionate nostrils (12).

Overdevelopment of the caudal septum may result in an over-projecting nose, and hypertrophy of
the nasal spine may exacerbate this deformity. results from involvement of the anterior and
posterior septal angles and the caudal aspect of the septum Interestingly, the lower lateral cartilages
may be normal in size, hypertrophied, or even underdeveloped. The overdeveloped quadrangular
cartilage creates a pedestal effect spuriously pushing the lower lateral cartilages forward. The
resultant tension nose deformity tents the tip away from the face, tethers the upper lip, and blunts

the nasolabial angle (Fig.7) (13).

Fig. 7: Demonstration of a “tension” nose (2).

latrogenic over-projection may occur from overaggressive attempts to increase tip projection.
Often this is due to borrowing the lateral crura through an interrupted strip technique to enhance
the central limb of the tripod. An example of this is the Goldman technique (14).

Under-projection

Under-projection is characterized by a short columella, usually due to medial crural insufficiency.
Short medial crura may curve into small lateral crura without a significant segment of intermediate
crura to provide caudal angulation and projection for the tip, typically resulting in an acute
nasolabial angle (15).

In conditions such as Binder’s syndrome (Maxillonasal dysplasia) and cleft palate, the medial crura
are often of normal length but because of premaxillary insufficiency, there is underprojection of
the entire tip. Loss of major tip supports (i.e., after septoplasty or previous rhinoplasty) can lead to
cephalic rotation of the posterior septal angle and loss of projection (Fig.8) (15).
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Additionally, a high radix may give the impression that there is no projection, which can be
corrected by deepening the radix without addressing tip projection directly (16).

Fig. 8: Binder’s syndrome (17).
2. Tip Rotation

The nasolabial angle has traditionally been accepted as the parameter for tip rotation. It is defined
by the line from the subnasale to the upper lip vermilion border and the tangent from the subnasale
along the inferior border of the columella, or the line between the subnasale and the most anterior
point on the columella (18).

Yet, both the precise location of the subnasale, defined as the point at which the nasal septum
merges with the upper lip, and the most anterior part of the columella may be difficult to define,
especially in patients with curved transitions from the upper lip to the columella and a curved
columella. As an alternative parameter for tip rotation, the tip rotation angle defined by the line
between the long axis of the nostril and the Frankfurt horizontal plane has been described as being
more accurate (Fig.9) (10).

Fig 9: The nasolabial angle is measured by drawing a straight line through the most anterior
and posterior points of the nostrils as seen on the lateral view. The angle this line forms with
a perpendicular line to the natural horizontal facial plane is the nasolabial angle (19).
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It is generally accepted that a nasolabial angle in the range from 90 to 95 degrees in men and 95
to 105 degrees in women is perceived as attractive. In individual patients, these angles offer no
more than a rough rule of thumb as the desirable degree of tip rotation depends on gender,
ethnicity, height, cultural influences, and personal preferences (20).

Under-Rotated Nasal Tip

There are two main underlying causes of a droopy nasal tip: 1. Extrinsic factors, which are
associated with the septum, the upper lateral cartilage, the skin, etc. 2. Intrinsic factors, which are
associated with the alar cartilages (21).

1- Droopy Nasal Tip Associated with Extrinsic Factors

Two problems at the level of the septum can cause a droopy nasal tip, Overdevelopment of the
anterior septal angle and deficiency of the posterior septal angle or nasal spine (22).

In the case of overdevelopment of the anterior septal angle, an overdeveloped septal angle pushes
the tip down. This condition is congenital and can treated when the septal segment pushing the
tip down is resected. The resection is triangular in shape, where the base of the resection must be

in the dorsal septum (Fig.10) (23).

Anterior
Septal ...\
Angle

Fig. 10: (a) The red area shows excess caudal septum that is pushing the tip down. (b)
Slightly under-rotated nasal tip stems from the excessive caudal septum (24).

In the case of deficiency of the posterior septal angle or nasal spine, the tip drops down due to an
absence of base support. These cases show all signs of caudal septal deficiency, such as columellar
retraction, an acute nasolabial angle, long upper lip, under-projected tip, etc. This is especially
common in patients with previous septal surgery when the primary surgeon may either over-resect
the caudal septum or cause the deformity in some other way (Fig.11) (25).
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Deficiency
of the posterior
septal angle

Fig. 11: (a, b) Droopy nasal tip due to deficiency of the caudal septum (24).
2- Droopy Nasal Tip Associated with Intrinsic Factors

Anatomical problems of the alar cartilages are among the main underlying causes of a droopy nasal
tip where long lateral crura is the leading cause and Malposition of the lateral crura, which
represents another alar cartilage abnormality, also results in a droopy nasal tip (Fig.12) (22).

Long and strong Malposed
lateral crus lateral crus

Fig. 12: (a) The long lateral crus pushes the tip down. (b) Although normal in length, the

lateral crus push the tip down because it is directed towards the medial canthus (24).
Over-Rotated Nasal Tip

An over-rotated nasal tip is rarely congenital but, can be caused by certain conditions; however, it
is mostly due to nasal surgery. An overrotated nasal tip mainly stems from the caudal septum and
alar cartilages (26).
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Excessive resection of the caudal septum without tip stabilization leads to over-rotation. In this
representative case the tip rotation is ideal preoperatively, but aggressive septal resection to shorten
the nose by the initial surgeon resulted in an over-rotated tip (Fig.13) (25).

Fig. 13: (a, b) Before first rhinoplasty, there was no need to excessive septal trimming. (c,d) After
first rhinoplasty, there is no sign about alar cartilage deformity. Over-rotated nasal tip comes
from a deficiency of the anterior septal area (25).

Overzealous resection of the lateral crura may result in over-rotation and retraction. In the past,
surgeons believed that the only way to narrow the nasal tip was through cephalic resection of the
lateral crus, which was resected aggressively. However, with greater resection, the lateral crus
become weaker. Moreover, if the middle-medial crus complex is long and strong, it tends to lie

cranially; this type of over-J
(
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