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Macerated Mandibles of Brazilian Individuals

Andlisis de la Forma de la Lingula en Mandibulas Maceradas de Individuos Brasilefios

Nilton Alves” & Naira Figueiredo Deand”

ALVES, N. & DEANA, N. F. Analysis of the lingula shapes in macerated mandibles of Brazilian indivithtals.Morphol., 34(1}2-
48, 2016.

SUMMARY: The lingula of the mandible is a bone projection that limits medially the mandibular foramen, which is the region
where the inferior alveolar neurovascular bundle penetrates. The lingula is an important anatomical landmark used inahaxillofac
surgeries and to block the inferior alveolar nerve. The aim of this study was to analyze the different types of lingulataaditlies
of Brazilian individuals, considering aspects such as gender and race. One hundred thirty-two macerated mandibles afiBitazilian
individuals of both sexes, black and white skin colors, were used. The lingula was classified into four types: triangated,trun
nodular and assimilated. The data were analyzed using Chi-square test and Fisher's exact test. The truncated shapeamastbelynost
found (49 %), followed by nodular (26.5 %) and triangular (23.3 %) shapes. The assimilated shape was significantly lassjihevale
1.2 %. Each type of the lingula was more often bilateral rather than unilateral. Considering skin color we observeditictéte tr
shape was more prevalent in black individuals than in white individuals and the nodular shape was more prevalent inidinétis indiv
than in black individuals. There was no case of assimilated shape in black individuals. Considering gender we obsertred thasethe
shape was more prevalent in females than in males and the triangular shape was more prevalent in males than in fergales. The lin
shape showed no side preference. Our findings facilitate the planning of oral and maxillofacial surgical procedures ¢htiteinvolv
lingula and/or the inferior alveolar neurovascular bundle, avoiding operative complications.
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INTRODUCTION

The lingula of the mandible is a bone projection thagurgeons for determining the distance to mandibular foramen
limits medially the mandibular foramen, which is the regioentrance (Sekerci & Sisman). Others authors affirm that the
where the inferior alveolar neurovascular bundle penetrateariability of the lingula and the mandibular foramen may be
(Alves & Candido, 2012). The lingula is a structure thatesponsible for an occasional failure to block the inferior
varies in size and shape, which may be truncated, trianguveolar nerve (Nicholson, 1985; Kere$ al., 2001).
lar, nodular or assimilated (Tt al, 2000). According Alves & Céandido furthermore, other anatomical

conditions may determine failure of inferior alveolar nerve

The lingula is an important anatomical landmark usedlock, as in the case of patients who have a very broad
in maxillofacial surgeries, such as in sagittal split ramusphenomandibular ligament since this ligament is inserted into
osteotomy technique (Sekerci & Sisman, 2014). Some authtine lingula, so when it presenting these features may act as a
consider this anatomical structure as an ideal reference poirdterproofing agent, preventing the action of anesthetic.
for the horizontal osteotomy (Salgadbal, 2012), which
must be performed just above the lingula (Dal Pont, 1961) The aim of this study was to analyze the different
where some complications, such as injury to the inferi@hapes of lingula found in macerated mandibles of Brazilian
alveolar nerve, can occur determining a neurosensairydividuals, considering aspects such as sex and race.
disturbance (Yoshid&t al., 1989). Furthermore, the Furthermore, we performed a literature review to determine
morphology of the lingula is important to the maxillofaciathe types of lingula found within different populations.
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MATERIAL AND METHOD Furthermore, studies published in the medical
literature were analyzed, after review in Pub-Med/
MEDLINE, SCOPUS, ISI Web of Knowledge, LILACS and
One hundred thirty-two macerated mandibles oBciELO. Articles were searched using the keywords
Brazilian adult individuals of both sexes, black and whitélingula”, "shape"”, "dry mandible". Original articles,
skin colors were used in the present study. Were excludedgitudinal prospective studies and retrospective studies
from this study edentulous mandibles and/or those that digtre included, which were published between 2000 and
not contain information on sex and race. We included onB014. We excluded articles without abstract available, case
wholly or partially dentate hemimandibles that had at leastports, systematic reviews, researches performed in samples
one molar in the hemiarcade being studied. of children and articles in different language than English,
Portuguese and Spanish.
Regarding its shape, the lingula was classified into
four types (Fig. 1), according Tt al: triangular, when a
broad base presented and a pointed apex; truncated, wHRBSULTS
guadrangular apex presented; nodular, when it almost
completely incorporated into the mandibular ramus, except
by its apex; assimilated, when it fully incorporated into the Atotal of 17 non-overlapping articles (9 in Pub-Med/
mandibular ramus. We also analyzed whether the shapeMEDLINE, 4 in SCOPUS, 3 in ISI Web of Knowledge, 1 in
the lingula was the same bilaterally or not. LILACS and 0 in Scielo) were found and a total of 10 articles
were selected for inclusion in this study (Table I).
The data obtained were tabulated and analyzed using
Chi-square test and Fisher's exact test, as applicable. Was A total of 253 hemimandibles (96 black males, 69
considered statistically significan@.05. white males, 62 black females and 26 white females) were

b

Fig. 1. Morphological classification of
the lingula. A. Truncated. Shows
quadrangular apex. B. Triangular.
Shows a broad base and a pointed apex.
C. Nodular. Almost completely
incorporated into the mandibular ramus.
D Assimilated. Fully incorporated into
d the mandibular ramus.
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Table I. Percentage of lingula shapes reported in the literature and in the present study.

Shape

Authors Y ear n of sides Population Trunceted Triangular Nodular Assimilated
Tuli e al. 2000 330 Indian 15.8 % 68.5% 10.9% 48%
K ositbowornchai etal. 2007 144 Tha 47.2% 16.7% 229% 13.3%
Jansisyanont et al. 2009 146 Tha 46.2 % 29.9% 19.6 % 43 %
Lopeset al. 2010 160 Brazilian 36.3 % 41.3% 10.5% 119%
Murlimanju et al. 2012 134 South Indian 27.6 % 29.9% 29.9% 126 %
Nirmae etal. 2012 168 10.7 % 47.6 % 28.0% 13.7%
Shenoy et al. 2012 100 29.0 % 23.0% 39.0% 9.0%
LavanyaVarma & Samme 2013 366 South Indian 29.0 % 13.0% 42.0% 6.0 %
Tapas 2013 100 36.0 % 42.0% 10.0% 12.0%
Sekerci & Sisman 2014 824 Turkish 32.0% 141% 51.2% 2.7 %
Present study 2015 253 Brazilian 49.0 % 23.3% 26.5% 12%

(-) not informed.

analyzed in this study. The truncated shape was the most ~Comparing sex, considering skin color we found that
commonly found (49 %), followed by nodular (26.5 %) andhe triangular shape was more prevalent in black males than
triangular (23.3 %) shapes. The assimilated shape wisblack females (p=0.03). The truncated shape was more
significantly less prevalent with only 1.2 %. The Table Prevalent in white females than in white males (p=0.0009)

shows the percentage of each type of lingula found in te&d the nodular shape was more prevalent in white males
literature and in this study. than in white females (Table Ill). Table IV shows the

percentage of each type of lingula according to sex, found

Analysis by sexCorrelating the shape of the lingula within the literature.

sex, we observed that the truncated shape was the most

frequently found in both sexes, being more prevalent fnalysis by race We observed that between black and white
females than in males (p=0.0006). The assimilated shapélividuals there was statistically significant difference in
was the least frequent in both sexes. The triangular shdp#ncated shape (p=0.05), which was more frequent in black
were more prevalent in males than in females (p=0.007ydividuals; nodular shape (p=0.05) and assimilated shape
The nodular shape showed no statistically significarilp=0.05) which were more frequent in white individuals.
differences between the sexes. The Table Il shows tfh8ere was no case of assimilated shape in black individuals
percentage of each type of lingula according to sex. ~ (Table I).

We found that the truncated shape
Table Il. Percentage of lingula shapes for males, females, black and whitgas more prevalent in black males than in

individuals. white males (p=0.02) and the nodular shape

Truncated ~ Triangula  Nodular  Assimilated was more prevalent in white males than in
Mdes 40.6 % 285 % 29.7% 12% black males (p=0.01). Between black
Femal es 64.8 % 136 % 203% 13% females and white females there was no
Black individual s 53.8 %t 24.0% 22.2 % 0 %r statistically significant difference for any
White individuals 41.0 %t 22.1% 33.8 %t 31%' shape of lingula (Table I11).

*statistically significant difference between sex; tstatistically significant difference between

race. Analysis by side This study found no
preference for side related to the shape of

Table IlI. Percentage of lingula shapes for black males, white males, black femalﬁﬁgu|a_

and white females.

ook M T;;”ﬁed ng’zq;'?r ’;'fg”o'/a Asg(;rgated Analysis by simmetry between sidesWe

acl es . ot . (] . ot 0 -

Black Females 62.9% 145% 226 % 0% ot 1o 1 o hy Y. "
White Femal es 69.2 % 115% 155 %: 3.8% Symmetry of the truncated Shape was the

most frequent (52.7 %), followed by the
*statistically significant difference between sex; tstatistically significant difference betweeq,]odular shape (25 ) %) and then by the trian-
race. ’
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Table IV. Percentage distribution between sexes for the lingula shapes reported in the literature.

Shape

Assimilated

Nodular

Males

9.7%

Trianqular

ades
69.4 %
125 %

Truncated

n of sides
Maes

Y ear

Authors

es Femades

Mal

Femal es

M Femades

Femades

3%
75%

152 % 5%
154%

30%

728%
275%

9%
35%

16.1 %
51.9 %

330

144

2000
2007

Tuli etal.

20.2%

Kodtbowomcha et al.
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o L R gular shape (21.5 %) (Table V). The most
8 22 X 23, v s common type of asymmetry in males, females
® 8 9Ca zz" " E and black individuals was "truncated x trian-
= gular", in white individuals was "truncated x
nodular”. Other types of asymmetries were
e 8 . § ° found in a lower percentage. The assimilated
o2 3 N 2= I RN shape presented no bilateral case. Just the bila-
- o3 Q teral truncated shape was more prevalent in
= females than in males (p=0.001). There were
S8R o ” no statistically significant differences between
0 © 10 g 0 o X s X races (Table VI). The Table V shows the
Eeew TRl 21 ¥ : ;
ﬁ% o wo Q58 perceqtage qf simmetry of.the _Imgula shapes,
found in the literature and in this study.
T g 888 = s=
QEEH T @38 iYi28e
S 86 5 OR DISCUSSION
L oS
58358 Bescsssss - -
o & o © S| Eamoe~og o The importance of the morphological
S g 8- 93I~Na° study of.the lingual |s_unqu_est|onable, since t_h|s
21 < anatomical structure is an important anatomical
c . . . .
© ¢ © e o landmark used in maxillofacial surgeries. We
(=) (=) (=) (=) . .
© 10 o~ Sé ?_g SEELEERER agree with Jansisyancettal (2009) when they
IR o 8 g § 5 o % g § % g affirm that the shape of the lingula is important
= for surgeons to identify its location more easily
< 8 . :
© o T 6 o during ramus surgery. According to Alves &
(=} . . .
NS T 5SS SLeLSRS Deana (2015) there is a relationship between
O NG o o D0 MmN~ -0 oL ; ; P
ST 9o 5| B3 BrdaYaad the shape of the lingula and its location in the
= ~ANTLOs dA ramus of mandible. These authors claim that in
= general, lingulas with triangular shape are
XXX g Blo © © © o o o o located slightly more posterior than lingulas
® 0o SR g 8RR : . .
B ANy £ § NONY 90O N~ with nodular shape. They emphasize that is very
3 EE BrB8c8eaH important to consider these data when
g performing surgical procedures involving
2 : . )
o lessssss s ramus of mand|ple, since the lingula marks the
Y8 O 5 HNNQWNQ YO entrance of the inferior alveolar neurovascular
R g F BREEmoRRE bundle.
(%]
< . . . .
3 § The shape of the lingula is variable in
S 3IL3BISID different populations (Nicholson; Tudt al;
o NN < o | B - — oA . . . .
g4ddgdd 2| e Kositbowornchaet al, 2007). Despite all this,
aaad 5 we did not find in the literature, any study
2 . ) 4
£ 5 § 'é % g g g g g g corr(_alatlng th_e she}pe of the lingula wnh race.
£ > RNRNNNNNSK In this study, in which macerated mandibles of
E Brazilian adult individuals of both sexes, black
> 1
g = and white skin colors were used, the truncated
. o T . shape was the most prevalent, a fact also
S ‘ ® i individu itbow i
g ° g g s__ﬂg g - reported to Thai individuals (Kositboworncha
. c . . .
28532 g Ez w8 2% g etal;Jansisyanomtal), however, for Nirmale
— — =1 — 0]
g 50 S|, |5 % ES%E @ P1€ etal (2012) was the least prevalent shape,
) Ex? S 5 w2ogT £4 85 £ reaching 10.7 %. The triangular shape was the
533 ﬁ 2 2 é g = S 3 E’ % g 5  most prevalent according Nirmadeal., Tapas
- c
© ” ~ (2013) and Lopest al (2010) who reported
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Table VI. Percentage of the lingula shape (right and left sides) found for males, females, black and white individuals.

Right x Left Males Females Black Individuds White Individuals
Truncated x Truncated 30.0% 59.5% 44.0% 34.0%
Truncated x Triangular 6.2% 71% 8% 4.2%
Truncated x Nodular 5.0% 24% 27% 6.4%
Truncated x Assimilated 0% 0% 0% 0%
Triangular X Truncated 5.0% 24% 53% 21%
Triengular x Triangular 20.0% 9.5% 16.0% 17.0%
Triangular x Nodular 13% 0% 0% 21%
Triangular X Assimilated 0% 0% 0% 0%
Nodular x Truncated 3.7% 24% 4.0% 21%
Nodular x Triangular 2.6% 0% 13% 21%
Nodular x Nodular 23.6 % 14.3% 18.7% 235%
Nodular x Assmilated 2.6 % 24% 0% 6.5 %
Assmilated x Truncated 0% 0% 0% 0%
Asdmilated x Triangular 0% 0% 0% 0%
Assmilated x Nodular 0% 0% 0% 0%
Assmilated x Assimilated 0% 0% 0% 0%

data on South Brazilian population and Tefial, who Wwhite females than in white males and the nodular shape
studied the Indian population; in our study the triangular¥as more prevalent in white males than in white females.
shape reached 23.3 % of cases. Murlimatjal (2012) We agree with Tuket al, Kositbowornchagt al and Nirmale
reported that the truncated, triangular and nodular shagésal when claim that the shape of the lingula shows
were equally prevalent in the South Indian populatiorflifierences between the sexes. Sekerci & Sisman reported
distinct result to that reported by Lavanya Varma & Samméhat for both males and females, the nodular and assimilated
(2013) who found a higher prevalence for the nodular shapeapes were the most and the least prevalent types,
also in the South Indian population. The nodular shape wegspectively. These authors also reported that they found no
the most prevalent in the Turkish population (Sekerci &ifferent sex wise variation.
Sisman), and also in the study of Sherobwl (2012). In
our study the nodular shape was the second most prevalent, The same type of lingula bilaterally was the most
reaching 26.5 % of cases. The assimilated shape was @ mon finding in most studies reported in the literature
least prevalent in our study and also in most studies reportdtili et al; Kositbowornchagt al; Jansisyanorgt al; Lopes
in the literature, including Thai, Turkish and South India®t al; Murlimanjuet al; Tapas; Sekerci & Sisman) and also
populations (Tulet al; Kositbowornchagt al; Jansisyanont in our study. The bilateral truncated shape was the most
et al; Murlimanjuet al; Shenoyet al; Lavanya Varma & common finding in our study, as well as in surveys reported
Sammer; Sekerci & Sisman) (Table I). by Kositbowornchakt al and Jansisyanoet al in Thai
population, however, it is noteworthy that the frequency of
The lingula is one of the sexually dimorphic feature$he same shape of lingula, bilaterally, varies according to
which can be used efficiently in sexing of mandible (Nirmaléhe population studied. The bilateral triangular shape of the
et al.). Mulimanjur et al., report that found sexual lingula was most common in Indian population (Tilal)
dimorphism in South Indian mandibles, they claim that it South Indian population (Murlimanjet al), in South
males the triangular shape was more common and in femdB#gzilian population (Lopest al) and also in the study of
it was nodular. Nirmalet al, also claim that male mandiblesNirmaleet al The bilateral nodular shape of the lingula was
show triangular shape commonly. Teflial found the trian- most common just for Turkish population (Sekerci &
gular shape as the most common in males and femal&&sman). In our study there were no cases of bilateral
Kositbowornchaiet al. and Jansisyanoset al affirm that assimilated shape of the lingula, however other studies have
the truncated shape was the most common type in mafeported that this shape has been found between 1.5-14.6 %
and females. In our study we found that truncated shape wasli et al; Kositbowornchaét al; Jansisyanoret al; Lopes
more prevalent in females and the triangular shape was méteal; Murlimanjuet al; Nirmaleet al; Tapas; Sekerci &
prevalent in males; the nodular and assimilated shapes w&igman). We also observed that the bilateral truncated shape
equally the least frequent in males and females. Furthermotgs more frequent in females than in males, sex differences
the triangular shape was more prevalent in black males tHaave also been reported by Tetial, Jansisyanorgt al
in black females, the truncated shape was more prevalengitl Murlimanjiet al The most common type of asymmetry
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in males, females and black individuals was "truncated x Based on our results we can affirm that the truncated
triangular"; in white individuals was "truncated x nodular"shape is the most common type, followed by nodular and
triangular shapes; the assimilated shape was equally the least

We observed in this study that black and whiteommon type in males and females. In males and females,

individuals showed differences in the shape of the lingulalack and white individuals the same shape bilaterally was

The truncated shape was the most common type for blgmledominant. We observed racial differences, being the

males and the nodular shape was the most common typetfancated shape the most common type in black individuals

white males. Already for black and white females thand the nodular shape in white individuals. Sex differences

truncated shape was the most common type, followed kere found in truncated shape, which was more prevalentin

nodular and triangular shapes. Black males and black femalesmen. Black individuals showed no case of assimilated

had no case of assimilated shape, whereas white males sinape. The shape of the lingula showed no side preference.

white females showed few cases of assimilated shape, belgy findings facilitate the planning of oral and maxillofacial

2.9 % and 3.8 %, respectively. The truncated shape was msuegical procedures that involve the lingula and/or the infe-

prevalent in black individuals than in white individuals. Theior alveolar neurovascular bundle, avoiding operative

triangular shape was the only type that presented itselfdomplications.

similar proportions for black and white individuals. The

nodular shape was more frequent in white individuals than

in black individuals. We have not found the assimilated shape€c KNOWLEDGEMENTS

for black individuals, and for white individuals this shape

was found in only 3.1 %. The literature reports important

racial differences in studies with mandibles (Alves & Deana, Department of Morphology and Genetics - UNIFESP,

2014), however we did not find any other study correlatin§édo Paulo, Brazil.

race and shape of lingula.
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RESUMEN: La lingula de la mandibula es una proyeccién ésea que limita medialmente el foramen mandibular, regién en la
cual penetra el fasciculo vasculonervioso. Es un importante punto de referencia en cirugias maxilofaciales, utilizads grenirlgi
bloqueo del nervio alveolar inferior. El objetivo fue analizar los diferentes tipos de lingula encontrados en mandibivatuds ind
brasilefios, considerandose aspectos como sexo y raza. Fueron utilizadas 132 mandibulas maceradas de individuos beasilefios adult
ambos sexos, leucodermas y melanodermas. Se clasificé la lingula en cuatro tipos: triangular, truncada, nodular y asirellada. Pa
analisis estadistico se utilizo el Chi-cuadrado y la prueba exacta de Fisher. La forma truncada fue la mas frecuentpi{d® @6)|se
nodular (26,5 %) y triangular (23,3 %). La forma asimilada fue menos prevalente, con el 1,2%. Cada tipo de lingula fuenmas comu
bilateral. Considerando el color de piel se observé que la forma truncada fue méas prevalente en melanodermas que enyidacodermas
forma nodular fue mas prevalente en leucodermas que en melanodermas. No se encontré la forma asimilada en individuosselanoderm
Considerando el sexo, se observo que la forma truncada fue mas frecuente en mujeres que en hombres y la forma trigegelatemas fr
en hombres que en mujeres. La forma de la lingula mostr6 no tener preferencia por lado. Nuestros hallazgos facilitzaciap@eifi
los procedimientos quirargicos orales y maxilofaciales que implican la lingula y/o el paquete neurovascular alveolavitdador,
complicaciones operatorias.

PALABRAS CLAVE: Anatomia; Lingula; Mandibula; Nervio alveolar inferior.
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