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Introduction

The jugular foramen (JF) is a bony foramen situated in 
the posterior cranial fossa, positioned between the temporal 
and occipital bones at the posterior extremity of the petro-
occipital fissure, anterolaterally of the foramen magnum. 
This foramen is related to important structures such as the 

inferior carotideal opening anteriorly, internal acoustic me-
atus anterosuperiorly, the medial face of the styloid process 
covering laterally and the hypoglossal channel medially [1, 2].

The JF is an important structure at this region since it is 
a primary pathway for venous outflow from the skull and is 
a passageway for nerve structures of the peripheral nervous 
system through the base of the skull [3]. The following struc-
tures pass through the JF: the distal sigmoid sinus (SS), that 
continues as jugular bulb and the internal jugular vein (IJV), 
the inferior petrosal sinus, the meningeal branches of pha-
ryngeal and ascending occipital arteries, besides the cranial 
nerves glossopharyngeal (CN IX), vagus (CN X) and acces-
sory (CN XI) [2, 4-6].
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Abstract: The jugular foramen (JF) is located between the temporal and occipital bones. The JF is a primary pathway for 
venous outflow from the skull and passage of nerves. Variations are common in this region and may have clinical and 
surgical implications. To analyze the sexual dimorphism and JF morphology in skulls from Northeastern Brazil. 128 human 
skulls from the Anatomy Laboratory of the Federal University of Paraíba, 64 male and 64 female, were selected and the 
JFs analyzed for bone septation and the presence of a dome. Data analysis considered P<0.05 as significant. On at least one 
side, complete septation was observed in 26 skulls (20.3%), incomplete septation in 93 skulls (72.6%) and 61 skulls (47.6%) 
did not present septation. In 114 skulls (89%), 47.6% female and 41.4% male, have a unilateral presence of the dome and 71 
(55.4%) have it bilaterally. Posterolateral compartment diameters and JF area had higher values on the right side in the total 
sample and separated by sex (P<0.05). Most morphometric variables of the anteromedial compartment were higher in male 
than in female (P<0.05), fact that was not observed in the posterolateral compartment (P>0.05). This study showed a higher 
prevalence of complete septation in males compared to females. Morphometric analysis presented a peculiar morphology 
of the JF in this study. These results suggests that the surgical approach to diseases that affect the JF may be peculiar to the 
studied population, confirming the importance of morphological analysis of the skull base.
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There is currently a lack of agreement regarding the sub-
division of compartments within the JF [4-8]. But histori-
cally, this foramen has divided into the 2 compartments, the 
anteromedial pars nervosa and posterolateral pars venosa, 
divided by the intrajugular process [3, 4, 7, 9-12]. The pars 
nervosa contains the glossopharyngeal nerve (IX) and the 
inferior petrosal sinus, while the pars venosa contains the 
posterior meningeal branch of the ascending pharyngeal ar-
tery, the jugular bulb from the SS, meningeal branches of the 
occipital artery and the vagus (X) and accessory nerves (XI) 
[3-5, 10, 13, 14]. However, for some authors, it seems that the 
JF has three compartments: the anterior portion hosts the 
inferior petrosal sinus, the middle portion shelters the three 
cranial nerves CN IX, CN X, and CN XI and the posterior 
portion has the IJV and the meningeal branches of pharyn-
geal and ascending occipital arteries [4, 5, 8, 10].

The literature also reports the presence of a domed (PD) 
bone at the superior part of the jugular bulb [1, 5, 15-17]. 
When the SS is positioned posteriorly within the mastoid, 
the dome of the bulb is typically low. Conversely, in cases 
where the SS is located further forward, bending sharply 
upward into the jugular bulb, the opposite effect may occur. 
A dome that is positioned medially and anteriorly can pose 
challenges during surgical access to the middle ear. There-
fore, the anatomical position of the dome of the jugular bulb 
holds significant importance in the preoperative evaluation 
before any ear and skull base surgery [10, 15-17].

Previous studies reported variations of the JF architecture, 
including differences in shape, as well as anteroposterior (APD) 
and mediolateral diameter of the foramen [8, 17]. Addition-
ally, variations related to gender, antimere dominance and 
race were also documented [1, 5, 10, 18]. This emphasizes the 
significance of comprehending the anatomical variations, and 
morphometry of the JF in order to deepen the anatomical un-
derstanding of this particular structure. This region is affected 
by a significant number of pathological processes including 
glomic tumors, schwannomas, intracranial meningioma, 
metastatic lesions, nerve palsies as the Vernet’s syndrome and 
infiltrative inflammatory processes from surrounding struc-
tures highlighting the middle ear [1, 10, 18, 19].

Thus, given the insufficient understanding of the mor-
phology of the JF, the aim of this study was to analyze mor-
phometrically the JF, its sexual dimorphism and variations 
in dry skulls in Northeastern Brazil to allow a more accurate 
and safer practice by professionals working with this body 
region.

Materials and Methods

This study analyzed 128 dry skulls of Northeastern Brazil 
(64 females and 64 males), belonging to the Human Anatomy 
Laboratory of the Universidade Federal da Paraíba (UFPB). 
Only undamaged dried skulls of adults were analyzed. Sex-
ing of skulls was documented through anthropometric 
standards suggested by Vanrell [20] by two independent and 
well-trained technicians. The laboratory does not have a re-
cord of the ethnicity of skulls.

For morphometric analysis, a digital caliper Eccofer® with 
capacity of 150 mm and accuracy up to 0.02 mm was used. 
The APD and lateromedial diameters (LMD) of anteromedi-
al and posterolateral compartments of JF in both sides were 
measured, as shown in Fig. 1. In septate or partially septate 
JF (Fig. 2), the total lateromedial diameter (TLMD) was the 
sum of the LMD distance of the anteromedial compartment, 
and the LMD distance of the posterolateral compartment.

The area was calculated using the formula [21]:

The incidence of septation was cataloged by the presence 
of intrajugular process in complete (CS), partial (PS) or ab-
sent septation (Fig. 2). The occurrence of the domed bone 
roof was categorized by the presence or absence (AD) of it, as 
shown in Fig. 3.

The data analysis was performed using Jamovi version 
2.3.24. Comparison was done between genders and be-
tween right and left antimers. The QQ plot curve and the 
W Shapiro–Wilk test were used to determine the normal-
ity of the samples according to each group analyzed. Data 
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Fig. 1. Linear measurements of the jugular foramen ( JF). (A) a: 
Anteroposterior diameter (APD) of the anteromedial compartment 
of the JF; b: APD of the posterolateral compartment of the JF. (B) c: 
Lateromedial diameter (LMD) of the anteromedial compartment of 
the JF; d: LMD of the posterolateral compartment of the JF. Total 
LMD=c+d.

A= π×APD×LMD
4
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from the QQ plot suggestive of normality and data from the 
W Shapiro–Wilk test that presented P>0.05 were consid-
ered parametric and their measurements were recorded as 
mean±SD. Data with QQ plot suggestive of non-normality 
and W Shapiro–Wilk test presenting P<0.05 were consid-
ered non-parametric and their measurements recorded as 
median±interquartile range. Comparison between groups 
for paired or unpaired samples was done by t-test and 
Mann–Whitney U-Test, respectively. Values of P<0.05 were 
considered as significant.

The present study was selected in accordance to the 
Brazilian Federal Law 8.501 (November 30, 1992). An insti-
tutional and ethical approval (CAAE number registration: 
58097822.0.0000.5188 - Medical Sciences Center of the Fed-
eral University of Paraíba, Brazil) was obtained.

Results

One hundred and twenty-eight dried skulls were included 
in the analysis, 64 males (50.0%) and 64 females (50.0%), cor-
responding to 256 JF.

The incidence of JF septation in this study was sum-
marized in Table 1. CS in the JF, on at least one side, was 
observed in 26 skulls (20.3%), 5 females and 21 males (3.9% 
and 16.4%, respectively). Unilateral CS on the right side was 

observed in 12 skulls (9.3%), 3 females and 9 males (2.3% and 
7%, respectively). Unilateral CS on the left side was observed 
in 8 skulls (6.3%), 1 female and 7 males (0.8% and 5.5%, re-
spectively). One female and 5 males skulls had CS bilaterally 
(0.8% and 3.9%, respectively).

Ninety-three skulls had PS on at least one side, corre-
sponding to 72.6% of the total sample, 51 females skulls and 
42 males skulls (39.8% and 32.8%, respectively). The partial 
presence of unilateral septation on the right side was ob-
served in 21 skulls (16.4%), 10 females skulls and 11 males 
skulls (7.8% and 8.6%, respectively). The presence of unilat-
eral PS on the left side was observed in 24 skulls, 13 females 
and 11 males (10.1% and 8.6%, respectively). Twenty-eight 
females and 20 males skulls showed bilateral incomplete sep-
tation (21.8% and 15.6%, respectively).

The absence of septation in the JF, on at least one side, 
was observed in 61 skulls, corresponding to 47.6% of the 
total sample, 33 females skulls and 28 males skulls (25.7% 
and 21.9%, respectively). The absence of unilateral septation 
on the right side was observed in 19 skulls, 12 females and 7 
males (9.4% and 5.5%, respectively). The absence of unilat-
eral septation on the left side was observed in 20 skulls, 11 
females and 9 males (8.6% and 7%, respectively). Ten females 
and 12 males skulls did not present septation bilaterally in 
the same skull (7.8% and 9.3%, respectively).

The PD in the JF (Table 2), on at least one side, was ob-
served in 114 skulls, corresponding to 89% of the total sam-
ple, with 61 females skulls and 53 males skulls (47.6% and 
41.4%, respectively). The PD unilaterally on the right side 
was observed in 30 skulls (23.4%), 15 females and 15 males 
(11.7% and 11.7%, respectively). The PD unilaterally on the 
left side was observed in 13 skulls (10.2%), 7 females and 6 
males (5.5% and 4.7%, respectively). Thirty-nine females and 
32 males skulls presented the dome bilaterally (30.4% and 
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Fig. 2. Types of septation of the jugular foramen. (A) Absent septation 
(AS). (B) Complete septation (CS). (C) Partial septation (PS).

Fig. 3. Incidence of bony dome roof of the jugular foramen. Present 
dome (PD) or absent dome (AD).
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25%, respectively).
The AD in the JF, on at least one side, was observed in 

57 skulls, corresponding to 44.5% of the total sample, 25 
females skulls and 32 males skulls (19.5% and 25%, respec-
tively). The AD unilaterally on the right side was observed 
in 13 skulls (10.2%), 7 females and 6 males (5.5% and 4.7%, 
respectively). The absence of a single dome laterally on the 
left side was observed in 30 skulls (23.4%), 15 females and 15 
males (11.7% and 11.7%, respectively). Three females and 11 
males skulls showed absence of dome bilaterally (2.3% and 
8.5%, respectively).

Regarding the morphometric analysis (Table 3), the APD 
and LMD of the posterolateral compartment, and the area of 
the JF had higher values on the right side comparing to the 
left side, not only in the total sample but also in the sample 
separated by sex (P<0.05). The APD of the anteromedial 
compartment of the JF was also larger on the right (P=0.011), 

but only when the total sample (both male and female skulls) 
was considered. The LMD of the anteromedial compartment 
of the JF didn’t have any differences between the right and 
left sides (P>0.05). The TLMD of the JF presented higher 
values on the right side comparing to the left side at the total 
sample (P=0.001) and at the female sample (P=0.005), but 
not at the male (P=0.054).

A gender analysis of the morphometric data was also 
performed in this study (Table 4). On the right side, no dif-
ferences were observed in all measured parameters between 
male and female genders (P>0.05), except the APD of the an-
teromedial compartment of the JF, which was larger in males 
than in females (P=0.004). On the left side, only the APD 
and LMD of the anteromedial compartment of the JF along 
with the TLMD were larger in males than in females (P<0.05). 
The same results were observed when comparing these mea-
surements in the total sample (P<0.05).

Table 1. Incidence of jugular foramen septation in both sexes

Sex
Complete Partial Absent

Only right Only left Bilaterally Only right Only left Bilaterally Only right Only left Bilaterally
Male (n=64) 9 (7.0) 7 (5.5) 5 (3.9) 11 (8.6) 11 (8.6) 20 (15.6) 7 (5.5) 9 (7.0) 12 (9.4)
Female (n=64) 3 (2.3) 1 (0.8) 1 (0.8) 10 (7.8) 13 (10.1) 28 (21.9) 12 (9.4) 11 (8.6) 10 (7.8)

Data is presented as number (%). Number is total number of skulls analyzed in the study; percentage is percentage distribution in relation to the total sample.

Table 2. Prevalence of jugular foramen dome in both sexes

Sex
Present Absent

Only right Only left Bilaterally Only right Only left Bilaterally
Male (n=64) 15 (11.7) 6 (4.7) 32 (25.0) 6 (4.7) 15 (11.7) 11 (8.6)
Female (n=64) 15 (11.7) 7 (5.5) 39 (30.5) 7 (5.5) 15 (11.7) 3 (2.3)

Data is presented as number (%). Number is total number of skulls analyzed in the study; percentage is percentage distribution in relation to the total sample.

Table 3. Mean or median distance±SD or IQR values of the morphometric analysis of the jugular foramen antimers

Measurements
Total sample (n=256) Male (n=128) Female (n=128)

Right Left P-value Right Left P-value Right Left P-value
APD (posterolateral 

compartment) (mm)
9.05±2.62 8.00±2.40 <0.001 9.10±2.63 7.80±2.15 0.007 9.19±1.77a) 8.16±2.10a) 0.003

LMD (posterolateral 
compartment) (mm)

11.90±3.03 11.00±3.20 <0.001 12.00±3.07 11.30±3.63 0.003 11.50±1.91a) 10.40±2.06a) 0.001

APD (anteromedial 
compartment) (mm)

5.30±1.73 5.00±1.55 0.011 5.69±1.24a) 5.34±1.13a) 0.058 5.10±1.65 4.60±1.42 0.123

LMD (anteromedial 
compartment) (mm)

6.67±1.65a) 6.87±1.44a) 0.186 6.86±1.70a) 7.14±1.44a) 0.191 6.48±1.58a) 6.59±1.40a) 0.586

TLMD (mm) 17.00±4.05 16.30±3.92 0.001 17.80±3.10a) 17.00±2.70a) 0.054 16.90±2.37a) 16.00±2.55a) 0.005
Area (mm) 121.00±46.60 106.00±45.10 <0.001 125.00±56.60 110.00±44.30 0.006 119.00±38.90 103.00±42.30 <0.001

Number is total number of jugular foramina analyzed in the study. APD, anteroposterior diameter; LMD, latero-medial diameter; TLMD, total latero-medial 
diameter (a sum of LMD posterolateral part and LMD anteromedial part). a)Values described as mean±SD. The other linear measurements were described as 
median±interquartile range (IQR).
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Discussion

Due to its anatomical variety and intrinsic relationships 
with neurovascular structures, the shape and size of the JF 
are of great physiological and radiological importance, being 
a fundamental part of the study of the skull base [10].

The septation
The JF may be subdivided into two important compart-

ments: one venous and one neural compartment. Thus, it is 
of great value to understand the relationship between these 
structures and the frequency of compartmentalization by 
fibrous or bony septum, in order to perform a more precise 
microsurgical approach [22]. Studying the anatomical orga-
nization of the JF in relation to existing lesions may provide 
a method to categorize and better understand the growth 
patterns of JF tumors, thus allowing correct removal and 
preservation of the neurovascular structures in the region [4].

In the present study, the presence of CS was identified in 
20.3% of the skulls, identified both unilaterally (15.6%) and 
bilaterally (4.7%). Moreover, males had a higher prevalence 
of CS comparing to females. Similar prevalence of bilateral 
septation was also found in previous studies by Sturrock [23] 
and Pereira et al. [1], in which 0%–4% of the skulls analyzed 
presented the variation. This compartmentalization pattern 
can compress the structures that pass through the JF, and 
can compress several cranial nerves, characterizing the JF 
syndrome (Vernet’s syndrome) [10]. Therefore, the data col-
lected in the present study seem to show a trend towards a 
higher risk in male compared to female (16.4% vs. 3.9%, re-

spectively).
Tubbs et al. [3] in his study has classified meningeal mor-

phologies of the JF in four types of dural septations. This 
included type I, where a dural septation was seen between 
CN IX anteriorly and CNs X and XI posteriorly. Type II was 
defined as a JF with no meningeal septation. Type III was 
defined as a foramen with a septation between CNs IX and 
X anteriorly and CN XI posteriorly. Type IV with multiple 
septations within the JF that divided the various rootlets of 
the CNs. Ossification of these septations can make surgical 
manipulation more dangerous because there would be less 
give when moving the CNs exiting the JF. He concludes that 
the various types of foramina as identified might alter surgi-
cal approaches [3].

The dome
The presence of the JF dome was also evaluated, which is 

usually located under the mastoid segment of the facial nerve 
(60%), or in the mastoid and tympanic cavities in 22% and 
17% of the bones, respectively. Since the position of the dome 
is multifactorial and with several variations, its evaluation 
was not analyzed in the study. The evaluation of the presence 
of the dome is of great importance in the preoperative evalu-
ation of ear and skull base surgeries [17].

The dome was present bilaterally in 71 skulls (55.5%), only 
on the right side in 30 skulls (23.4%) and only on the left side 
in 11 skulls (10.2%). There were no important differences be-
tween the genders studied, but clearly there is a higher preva-
lence of the dome on the right side. The data were similar to 
those presented by two Northern Indian studies [10, 22], in 

Table 4. Mean or median distance±SD or IQR values of the sexual dimorphism analysis of the jugular foramen

Antimers Sex

APD 
(posterolateral 
compartment) 

(mm)

LMD 
(posterolateral 
compartment) 

(mm)

APD 
(anteromedial 
compartment) 

(mm)

LMD 
(anteromedial 
compartment) 

(mm)

TLMD (mm) Area (mm)

Right (n=128) Male (n=64) 9.10±2.63 12.00±3.07 5.69±1.24a) 6.86±1.70a) 17.80±3.10a) 125.00±56.60
Female (n=64) 8.90±2.55 11.80±2.63 5.07±1.14a) 6.48±1.58a) 16.90±2.37a) 119.00±38.90
P-value 0.977 0.202 0.004 0.188 0.082 0.276

Left (n=128) Male (n=64) 7.80±2.15 11.00±2.46a) 5.45±1.43 7.14±1.44a) 17.00±2.70a) 110.00±44.30
Female (n=64) 8.10±2.63 10.40±2.06a) 4.60±1.42 6.59±1.40a) 16.00±2.55a) 103.00±42.30
P-value 0.941 0.152 0.002 0.031 0.029 0.252

Total (n=256) Male (n=128) 8.60±2.40 11.50±2.29a) 5.52±1.20a) 7.01±1.58a) 17.40±2.92a) 114.00±51.30
Female (n=128) 8.55±2.60 11.00±2.05a) 4.91±1.14a) 6.54±1.49a) 16.50±2.49a) 111.00±38.90
P-value 0.962 0.084 <0.001 0.014 0.005 0.139

Number is total number of jugular foramina analyzed in the study. APD, anteroposterior diameter; LMD, latero-medial diameter; TLMD, total latero-medial 
diameter (a sum of LMD posterolateral part and LMD anteromedial part). a)Values described as mean±SD. The other linear measurements were described as 
median±interquartile range (IQR).
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which the dome was present bilaterally in 62%–66% of the 
sample. Interestingly, a Southern Indian population present-
ed bilateral dome in 20% of the sample [18]. Therefore, it is 
noted that within the same country there are morphological 
differences in the incidence of domes. This would apply to 
Brazil, especially as it is a continental country like India.

That variability reinforces an accurate knowledge and 
radiological verification of possible variations, which are 
essential to avoid problems on surgical positioning and to 
decide the approach individually. Several cases of jugular 
glomus tumors invade the middle ear cavity by penetrating 
this wall [10, 24, 25]. The AD indicates that the jugular bulb 
is absent or poorly developed, thus not forming the floor of 
the middle ear cavity. In these cases, there is a lower risk of 
these tumors invading the middle ear [10].

The total lateromedial diameter
The dimensions and configuration of the JF are linked to 

the size of the IJV and the presence or absence of a superior 
jugular bulb. The difference on the right and left sizes of the 
IJV is noticed in the human embryo at 8 weeks post concep-
tion, due to the variation of the development of the right and 
left brachiocephalic veins [10, 22, 26, 27]. It has been noted 
that the right foramen is frequently larger than the left [6, 
22, 28], fact that was confirmed in this study (P=0.001). This 
may occur due to the superior sagittal sinus that could drain 
into the right transverse sinus [2, 10, 22].

The TLMD measurement in the present study was closer 
to the Ethiopian population [8] and larger than other popu-
lations, such as Southern [1] and Midwestern [5] Brazilians, 
and Indian studies [10, 22]. Otherwise, it was smaller than 
the Southern Indians [18]. The dominance between genders 
was not compared in most of these studies [1, 5, 10]. In the 
current study, only the female sample had a larger right JF 
comparing to the left side (P=0.005). Thus, the chances of 
compression of neurovascular structures passing through JF 
may be more common on the left side and also approach to 
the tumors in this area may be more difficult.

The results of our study contrast with other studies that 
claim that the right JF is larger through the exocranial facet 
in males and could be a risk factor for compression of the 
neurovascular meshwork in the presence of a JF tumor [10, 
22, 27]. This variability between studies, even among Brazil-
ian populations from different regions can be explained by 
racial and individual factors, by virtue of the historical mis-
cegenation of Latino America.

Additionally, present study reported mean TLMD to be 
17.0 mm and 16.3 mm and APD to be 9.05 mm and 8.0 mm 
on the right and left side, respectively, suggesting an oval 
shape of the JF with its long axis along the TLMD. This find-
ing in our study was also similar to other studies done in the 
Southern [1] and Midwestern [5] regions of Brazil.

The LMD and APD of posterolateral and anteromedial 
compartments

Most studies analyzed morphometrically only the TLMD 
and the APD of the posterolateral compartment and did not 
consider the LMD and the APD of the posterolateral and an-
teromedial compartments singly [1, 5, 8, 10, 18, 22].

In this study, the LMD and the APD of the posterolateral 
compartment in males and females had higher values on the 
right side compared to the left side (P<0.05). The same was 
observed in another Brazilian study [1], except in the female 
skulls, where they did not see differences between the right 
and left sides for the APD of the posterolateral compartment. 
The current study had an average APD of the posterolateral 
compartment smaller than several studies in the literature 
[1, 5, 8, 10, 22]. Regarding the sexual dimorphism, the LMD 
and the APD of the anteromedial compartment were larger 
in males on both sides, compared to females (P<0.05). Inter-
estingly, no differences between genders were observed for 
these measurements in the posterolateral compartment of 
both sides (P>0.05). It was not possible to compare the LMD 
and APD of the anteromedial compartment due to the ab-
sence of these measurements singly in other research papers.

The findings of the posterolateral compartments mea-
surements, regardless gender, supports the theory that the 
IJV passes through the posterolateral compartment [4] and 
can usually present variations between sides. This occurs due 
to the frequent drainage of the superior sagittal sinus into 
the right transverse sinus, increasing the pressure and size of 
the IJV that will pass into the posterolateral compartment on 
the right. Note that the anteromedial compartment remains 
unchanged, with the exception of the APD of the antero-
medial compartment, which had higher values   on the right 
side compared to the left when the sample was not separated 
according to gender. However, when male and female skulls 
were isolated, no difference was observed between the right 
and left sides. which can be explained by the certain invari-
ability of the presentation of the cranial nerves that pass 
through this compartment, maintaining their similar mor-
phology between the right and left sides.
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The differences between the anteromedial compartment 
of males and females on both sides raise a question regarding 
the possible factors influencing the observed data. Maybe, 
just the size of male nerves is inherently larger than female 
nerves, since even to categorize skulls into male and female 
it is necessary to observe larger bone accidents in male com-
pared to female, such as the glabella, mastoid process and 
styloid process. Further investigation and research would be 
necessary to gain a comprehensive understanding of these 
differences and their underlying causes.

The area
This study presented a larger JF area on the right side 

compared to the left side when the total sample was analyzed 
(P<0.001), or when male and female skulls were isolated 
(P=0.006 and P<0.001, respectively). However, no differences 
of the area on the right and left sides (P=0.276 and P=0.252, 
respectively) between genders were observed. The sexual di-
morphism in this Brazilian study presented a smaller area on 
both sides compared to previous studies [1, 5, 8, 10, 22], with 
the left JF having the lowest values.

This suggests that the chances of compression of neuro-
vascular structures passing through JF may be more com-
mon on the left side, which is smaller [10]. There is a consid-
erable number of diseases inherent to this region, as glomic 
tumors, schwannomas, intracranial meningioma, metastatic 
lesions, nerve palsies as the Vernet’s syndrome and infiltra-
tive inflammatory processes [1, 10, 18]. Surgical interven-
tions could be more difficult to perform in our population, 
mainly the left JF, since it has a smaller area comparing to 
others populations, including Brazilians from other regions. 
These results reinforce the careful evaluation of the JF area 
by the surgeons, especially in bolder approaches, such as 
lateral suboccipital approach, retrosigmoid and transjugular 
craniotomy.

Hence, when contrasting with various studies, it becomes 
evident that there is a significant diversity in JF morphology 
and morphometry, due to genetic, environmental, ethnic, 
racial factors, measurement methods and sample sizes. It’s 
noteworthy that this variability is observed both across 
different countries and within the boundaries of the same 
country. This study had limitations as the difficulties to 
measure the diameters on the extracranial side and no other 
previous study to compare the measures of the anteromedial 
compartment. So, further researches are needed to compare 
these variations and certify those differences, since an ac-

curate knowledge of the intricate anatomy of the JF is crucial 
for clinical and surgical interventions.

In conclusion, this study showed a higher prevalence of 
CS in males compared to females, which may make it dif-
ficult to approach tumors in this gender. The dome was 
present in more than 55% of the studied skulls, was more 
frequent on the right side and does not seem to have impor-
tant differences when gender was considered. It has been 
observed that the right foramen is often larger than the left, 
especially in the posterolateral compartment. When genders 
were analyzed, the anteromedial compartment of the JF was 
larger in male than in female. The same was not observed 
for the posterolateral compartment. These results seem to 
demonstrate that the surgical approach to JF diseases may 
represent a greater challenge in this population, given the pe-
culiar morphological characteristics found in this study, thus 
increasing the importance of anatomical knowledge of this 
region of the skull base.
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