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Anatomy of lower lateral nasal cartilage in  
African descendants: a cadaveric study
Detalhes anatômicos das cartilagens laterais inferiores em  
afrodescendentes: estudo em cadáveres

ABSTRACT
Introduction: Aesthetic deformity of the nose and impaired nasal functioning may be related 
to structural variations in the lower lateral cartilage (LLC) and these variations can be either 
congenital or acquired. Few studies have investigated LLC morphology, and even fewer have 
investigated LLC morphology among African descendants. To meet this research gap, this 
study conducted an in-depth examination of LLC anatomy and its variation among a sample 
of African descendants. Methods: The noses of 16 fresh cadavers were dissected through exo-
rhinoplasty to collect data regarding the shape, length, and width of the lateral and middle/
medial crus, variations in these parameters in terms of the right and left sides and gender, and 
distance between the domus and the caudal septum for analysis using BioEstat 5.0 software. 
Results: Convex shape of the lateral crus was found to be predominant among the samples. 
Only 12.5% of the samples were found to have a unilateral concave shape and 6.25% to have 
a bilateral concave shape. The feet of the medial crus were found to be united in 81.25% of the 
samples and separated in 18.75%. The distance between the angle of the caudal septum and 
the domus was found to range from 4 to 10 mm (mean 6.86 ± 1.75 mm) among the samples. 
Conclusion: The parameters of LLC morphology among African descendants measured in 
this study were found to be similar to those previously described in the literature. 
Keywords: Nasal cartilages. Anatomy. Cadaver. Nose. Rhinoplasty. African continental 
ancestry group.

RESUMO
Introdução: São poucos os estudos na literatura que descrevem a morfologia das cartilagens 
laterais inferiores, sendo ainda mais raros em populações afrodescendentes. O objetivo desse 
estudo foi descrever a anatomia das cartilagens laterais inferiores e suas variações em afrodes-
cendentes. Método: Foram estudados 16 cadáveres frescos. Os narizes foram dissecados através 
de exorinoplastia, com identificação e liberação das conexões das cartilagens laterais inferiores. 
As cruras laterais e cruras médias/mediais foram analisadas quanto a forma, comprimento e 
largura, sendo identificadas quanto ao lado e sexo. A distância entre o dômus e o septo caudal 
foi avaliada. Foi utilizada uma régua milimetrada para as mensurações. As medidas encontradas 
foram registradas e analisadas com auxílio do software BioEstat 5.0. Resultados: A forma con-
vexa das cruras laterais foi predominante; enquanto a forma côncava ocorreu unilateralmente 
em dois casos e bilateralmente em um. Os “pés” da crura mediais estavam unidos em 81,25% da 
amostra e separados em 18,75% dos casos. A distância entre o ângulo do septo caudal e o dômus 
foi de 4 a 10 mm (média = 6,86 ± 1,75 mm). Conclusão: As cartilagens laterais inferiores dos 
afrodescendentes apresentaram dimensões semelhantes aos descritos na literatura. 
Descritores: Cartilagens nasais. Anatomia. Cadáver. Nariz. Rinoplastia. Grupo com ances-
trais do continente africano.
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INTRODUCTION

Being situated centrally and having a natural projection, 
the nose assumes a prominent position on the face1. The 
structure of the nose depends on both the bony and the carti-
laginous framework2. The cartilaginous skeleton of the lower 
third of the nose is bilaterally formed by lower lateral carti-
lage (LLC), also known as alar cartilage, and by the caudal 
septum, which influences the shape and support of the nasal 
tip and columella and plays a role in the functioning of the 
external nasal valve2,3. 

The LLC is formed by the lateral, middle, and medial cru
ra3. The lateral crus may have a concave, convex, or mixed 
shape, while the medial crus may have joint or separate feet 
besides a concave or convex shape. These variations influence 
the nasal shape, projection, and the tip support4,5. LLC struc-
tural variations can be congenital, for example cleft nose and 
globe-like tips, or can be acquired, resulting after trauma or 
surgery. These changes may cause aesthetic deformities that 
are difficult to correct and impair nasal functioning6-11. 

A properly designed nasal tip should include a span of 6 
to 10 mm in the projection between the LLC domus and the 
septal angle. The soft tissue revealed during surgery and skin 
thickness directly affect the designing of the nasal tip projec-
tion end12. Knowledge of these variables and other aspects 
of LLC anatomy and its variations is important in planning 
and performing rhinoplasty, whether aesthetic or restora-
tive. Despite this need, few studies have investigated LLC 
morphology, and even fewer have investigated LLC morpho-
logy among African descendants. To meet this research need, 
this study conducted an in-depth examination of the LLC 
anatomy and its variations among African descendants.

METHODs

A convenience sample of 16 fresh adult cadavers of Afri
can descent was obtained from the Forensic Institute Nina 
Rodriguez, Salvador, Bahia, in accordance with an agreement 
between that institution and the Universidade Federal da 
Bahia. From January to September 2010, the noses of 13 
male and 3 female cadavers aged between approximately 20 
and 70 years were dissected through exo-rhinoplasty, which 
exposed the LLC and released its connections with the septum 
and upper lateral cartilage. The parameters subsequently as
sessed were the anatomical form of the lateral and medial 
crura; maximum width and length of the lateral crus (Figure 
1); positioning of the feet of the middle/medial crus (joint or 
separate); total length of the middle/medial crus, as measured 
from the lowest portion of the medial crus to the domus of 
the middle crus (Figure 2); and distance between the angle 
of the caudal septum (upper limit of the caudal septum) and 

Figure 1 – Length and width of the lateral crus.

Figure 2 – Length of the middle/medial crus.

the domus. Measurements were taken using a millimeter rule, 
and were recorded and analyzed using BioEstat 5.0 software.

 RESULTS

Convex shape of the lateral crus was predominant among 
the samples, whereas only 12.5% of the samples were found 
to have a unilateral concave shape and 6.25% to have a bila-
teral concave shape (Table 1). The distribution by gender 
is shown in Table 2. The measurements of the lateral and 
middle/medial crura on the right and left sides and in males 
and females are shown in Table 3. As can be observed, the 
feet of the medial crus were found to be joined in 81.25% 
of the samples and separated in 18.75% of the samples. The 
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mean of the distance between the angle of the caudal septum 
and the domus was found to be 6.86 mm ± 1.75 mm (range 
4-10 mm) for all the samples, 6.67 mm ± 2.08 mm in females, 
and 7.08 mm ± 1.78 mm in males. 

 DISCUSSION

  Preservation or optimization of nasal functioning, a 
primary goal of aesthetic rhinoplasty, requires knowledge of 
cartilage morphology. Daniel subdivided the nasal tip, which 
corresponds to the lower third of the nose and is formed by 
the LLC, into the medial crus, the pillar upon which the tip 
rests and the primary component of the columella; the middle 
crus; and the lateral crus3. Among the various nasal structures, 
Doncatto et al.8 found that the nasal tip is the area of greatest 
dissatisfaction after rhinoplasty. The precision of nasal tip 

surgery depends on knowledge of the anatomical variations 
of the cartilage and the thoroughness of the assessment prior 
to amendment10. In a study of primary open rhinoplasty among 
Asians, Dhong et al.4 found the shape of the medial crus to 
be straight in 56% of the cases examined4. In contrast, this 
shape was found in only 23.08% of the samples in this study.

As the primary component of the nasal lobule, the lateral 
crus influences its shape, size, and position3. Regarding the 
mean width and length of the lateral crus, Zelnik and Gingrass 
reported the values to be 1.1 cm and 2.2 cm, respectively, 
among Caucasian populations6; Dhong et al. found them to 
be 1.0 cm and 1.9 cm, respectively, among Asian popula-
tions4; and Ofodile and James recorded values of 1.2 cm and 
1.8 cm, respectively, among African populations5. We found 
the mean width and length of the lateral crus to be 1.2 cm 
and 2.3 cm, which are similar to the values reported in the 

Table 1 – Anatomical shape of the lateral and medial/middle crus on the right and left sides.
Lateral crus Medial/Middle crus

Right Left Right Left
Convex 87.5% (N ═ 14) 87.5% (N ═ 14) 56.25% (N ═ 9) 50% (N ═ 8)
Concave 12.5% (N ═ 2) 12.5% (N ═ 2) 18.75% (N ═ 3) 12.5% (N ═ 2)
Straight Line ─ ─ 12.5% (N ═ 2) 25% (N ═ 2)
Convex-Concave ─ ─ 12.5% (N ═ 2) 12.5% (N ═ 2)

Table 2 – Anatomical shape of the lateral and medial/middle crus according to gender.
Lateral crus Medial/Middle crus

Male Female Male Female
Convex 84.62% (N ═ 22) 100% (N ═ 6) 50% (N ═ 13) 66.67% (N ═ 4)
Concave 15.38% (N ═ 4) ─ 19.23% (N ═ 5) ─
Straight Line ─ ─ 23.08% (N ═ 6) ─
Convex-Concave ─ ─ 7.69% (N ═ 2) 33.33% (N ═ 2)

Table 3 – Measurements of the lateral crus on the right and left sides and in males and females (mean + standard deviation).

Side Gender

Right Left Male Female

Lateral crus length 22.94 ± 3.15 22.94 ± 3.19 23.19 ± 2.79 21.83 ± 4.45

Larger width of the 
lateral crus 11.94 ± 1.44 12.5 ± 1.31 12.2 ± 1.47 12.25 ± 0.96

Medial/Middle crus 
length 16.94 ± 2.34 16.25 ± 2.14 15.73 ± 2.03 17.83 ± 2.32
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literature. Regarding the shape of the lateral crus, we found 
it to be convex in 100% of the female samples and 84.62% of 
the male samples, findings that contrast with those of Dhong 
et al., who found the shape to be concave in 50% of their 
female samples and 40% of their male samples4. Regarding 
the distance between the angle of the caudal septum and the 
domus, referred to as the supratip break, we found the average 
value among all our samples to be 6.86 mm. Our value agrees 
with the default distance of 6 to 10 mm identified by Byrd et 
al., who proposed that this distance should vary according 
to skin thickness: specifically, from 6 to 8 mm in individuals 
with thin skin and from 9 to 10 mm in individuals with thick 
skin12. The wider variation found in our samples (4 to 10 mm) 
can likely be attributed to the miscegenation of the population 
from which they were obtained.

Highlighting the importance of the morphology of the 
feet of the medial crus in supporting and controlling the tip 
projection, Toriumi suggested that the relationship identified 
between the separate feet of the medial crus and middle/short 
medial crus favors the loss of projection in the postoperative 
period following rhinoplasty13. Obtaining detailed anato-
mical knowledge of the nasal framework and its variations, 
including those described here, is extremely important in the 
selection and proper planning of an effective approach to 
correct anatomic deformities, increase postoperative predic-
tability, and prevent functional impairment.

CONCLUSION

The mean values that we obtained in our examination 
of the LLC morphology of African descendants are similar 
to those reported in the literature. Specifically, we found 
the lateral crus to be convex in 87.5% of the samples and 

observed greater morphological variation among the medial 
crus compared to the lateral and middle crura, mostly with 
regard to the joining or separation of the feet. 
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