
Turkish Archives of Otorhinolaryngology244

Original Investigation

Turk Arch Otorhinolaryngol 2021; 59(4): 244-52

ORCID ID of the authors:
R.P. 0000-0002-5706-5011;
A.Ö. 0000-0001-9224-0252;
Y.P. 0000-0003-1421-3376;
O.T. 0000-0002-4025-4537;
G.G.A. 0000-0001-4021-4537;
İ.Ç. 0000-0002-2398-3391.

Cite this article as: Pekçevik R, Öztürk A, 
Pekçevik Y, Toka O, Güçlü Aslan G, Çukurova İ. 
Mastoid Emissary Vein Canal Incidence and Its 
Relationship with Jugular Bulb and Sigmoid 
Sulcus Anatomical Variations. Turk Arch 
Otorhinolaryngol 2021; 59(4): 244-52.

Abstract Objective: We aimed to investigate the mastoid emissary vein (MEV) canal incidence and to 
identify its relationship with jugular bulb ( JB) and sigmoid sulcus anatomical variations.
Methods: We retrospectively reviewed 1,300 patients with temporal bone computed tomography 
(CT) scans in January 2016 to March 2020. The presence and the diameter of the MEV canal, and 
the anatomical variations of the sigmoid sulcus and the JB were reviewed by two radiologists. High 
riding JB, JB diverticulum, dehiscent JB, and anterior and lateral protrusion of the sigmoid sulcus 
were evaluated. All variables were summarized using descriptive statistics. The differences between 
the groups for categorical data were investigated using the chi-square test. Numeric variables were 
compared with the Mann-Whitney and the Kruskal-Wallis tests. Logistic regression models were 
constructed.
Results: The study included 1,269 patients of whom 694 were female (54.7%) and 575 were 
male (45.3%). Their mean age was 39.01±18.47. Among them 915 (72.1%) had the right and 871 
(68.6%) had the left MEV canal. Men were more likely to have the MEV canal on both sides. 
The presence of the right and left MEV canals was associated with the ipsilateral dominant JB/
sigmoid sulcus. The left MEV canal was associated with the left high riding JB and right dehiscent 
JB.
Conclusion: This is the largest patient population reported in the literature and allows a more 
precise estimate of the MEV canal incidence. We also classified the diameter of the MEV canal to 
identify clinically relevant, prominent MEV incidence. This is also the first study to demonstrate 
a relationship between the presence of the MEV canal, and the JB and sigmoid canal variations. 
Since both the prominent MEV and the JB variations may be symptomatic, knowing this 
association between them may have clinical relevance.
Keywords: Temporal bone, anatomy, emissary veins, jugular veins, jugular foramina, multidetector 
computed tomography, radiology
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Introduction
The sigmoid sinus begins at the junction of the transverse 
sinus and the superior petrosal sinus and runs inferiorly 
to communicate with the internal jugular vein (IJV). The 
jugular bulb ( JB) located in the jugular fossa and connects 
to the IJV (1). Developmental abnormalities of the sigmoid 
canal and the JB have been proven to be clinically relevant, 
and may present with tinnitus, vertigo, and hearing loss (2).

While the IJV is the major extracranial venous drainage path, 
especially in prone position, the posterior fossa emissary veins 
are the primary route in upright position (3). The posterior 
fossa emissary veins connect the sigmoid sinus with the 
extracranial veins. The morphology of the posterior fossa 
dural sinuses, the emissary veins, and the JB are associated 
with the development of the brain, the shift to the postnatal 
type of circulation, and the postural hemodynamic change 
(1, 4). Regarding this close relationship, variations of the 
sigmoid sinus, the JB and the posterior fossa emissary veins 
may be associated.

A mastoid emissary vein (MEV) is a posterior fossa emissary 
vein that connects the sigmoid sinus and the posterior 
auricular or occipital vein crossing the mastoid foramen (4). 
Recognizing the MEV preoperatively is important. Because 
it may be a significant source of bleeding during skull base 
or middle ear surgery, detailed anatomical knowledge may 
prevent such complications (4). Air embolism may occur as 
a postoperative complication during a lateral suboccipital 
approach. Surgical materials used for hemostasis of the 
MEV may also cause complications (5).

The MEV may be the major drainage pathway to the 
extracranial venous system in the case of variations of dural 
sinuses or dural arteriovenous fistulas. It may also be used 
as an access route for the endovascular treatment of dural 
arteriovenous fistulas (6). The MEV may cause thrombosis 
of the sigmoid sinus after surgery of the middle ear. In 
addition, when the MEV is the major venous drainage of 
the posterior fossa, its ligation may result in venous ischemia 
and hemorrhage. Thrombosis of the MEV may occur as a 
complication of acute otomastoiditis. MEVs may also be a 
pathway for the spread of infections (7). Large MEVs may 
cause pulsatile tinnitus like JB and sigmoid sulcus variations 
(8).

MEVs can be evaluated with temporal bone computed 
tomography (CT) scan, CT angiography and magnetic 
resonance (MR) venography (8). Temporal CT scan and 
CT angiography are valuable tools for assessing the emissary 
veins and the venous vascular canals and are superior to MR 
venography in depicting venous structures with slower flow 
and smaller diameters (9, 10).

We evaluated the MEV canal incidence in a large patient 
population and to investigate their relationship with JB and 

sigmoid sulcus anatomical variations using temporal bone 
CT scans.

Methods
Patients

This retrospective study was approved by the İzmir Health 
Sciences University, Tepecik Training and Research Hospital 
Ethics Committee (2020/14-66), and written informed 
consent was waived. In January 2016 to March 2020, we 
retrospectively reviewed 1,300 patients with temporal bone 
CT scans available at our department.

We excluded patients with previous mastoid, skull base, or 
posterior fossa surgery, dural sinus thrombosis or vascular 
malformations. Patients with poor technique or motion 
artifacts, and whose anatomy could not be properly assessed 
were excluded. We also excluded patients younger than five 
years old, since the JB may not be completely developed (10). 
Consequently, thirty-one patients were excluded, and 1,269 
patients were included the study.

CT Examination

All temporal CT examinations were obtained using a 
128-slice CT scanner (SOMATOM Definition AS, 
Siemens Healthcare, Erlangen, Germany) with a standard 
protocol without contrast administration. The scanning 
parameters included: detector collimation widths 128x0.6 
mm, tube voltage of 120 kV. Patients were scanned in the 
caudal to cranial direction with a scan revolution time of 
1 second and pitch of 0.8. Tube current was regulated by 
an automatic exposure control system (CARE Dose 4D; 
Siemens, Erlangen, Germany). Images were reconstructed in 
axial, coronal, and sagittal planes with a slice thickness of 1 
mm. The images were transmitted to the picture archiving 
and communication systems (PACS).

Image Analysis

The anatomical variations in the MEV, sigmoid sulcus, and 
JB were evaluated on 0.6 mm slice thickness images that 
were transmitted from PACS to the workstation (Aquarius 
Workstation; TeraRecon, San Mateo, California, USA). 
The images were evaluated on this workstation, in the axial, 
coronal, and sagittal planes by two radiologists, A.A. and 
R.P. (with 4 and 15 years of experience, respectively). 

The MEV canal runs from the sigmoid sulcus extracranially, 
crossing the mastoid foramen. The presence of the MEV 
canal was noted and classified according to its size: less than 
2 mm, between 2 and 5 mm, and more than 5 mm (Figure 1).

Developmental abnormalities of the JB (high riding JB, JB 
diverticulum, dehiscent JB), and variations of the sigmoid 
sulcus (anterior and lateral protrusion) were evaluated.
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When the roof of the JB was at the same level or above the 
floor of the internal acoustic canal, it was defined as high 
riding JB (Figure 2). A dehiscent JB was considered when 
the bony plate of the protruding JB toward the middle ear 
cavity was absent. Jugular bulb diverticulum was considered 
when there was an outpouching from the JB (11, 12) (Figure 
3).

Sigmoid sulcus variation was characterized by an anterior 
and lateral position of the sigmoid sulcus in the mastoid 
bone (10, 13) (Figure 4). When the distance between the 
sigmoid sulcus lateral wall and the external tabula of the 
temporal bone was less than 2 mm, and the distance between 
the sigmoid sulcus anterior wall and the external acoustic 
canal was less than 2 mm, it was considered as a bulge of the 
sigmoid sulcus. The measurements were made on the axial 
images that showed the entire lateral semicircular canal.

Sigmoid sulcus/JB dominance was classified as right, left, or 
bilateral, according to the prominent vascular sulcus/bulb on 
one or both sides.

Statistics

IBM SPSS 23.0 statistical packages were used in statistical 
analysis. All variables were summarized with descriptive 

statistics. For some comparisons between different groups, 
the Kolmogorov-Smirnov Goodness-of-Fit test was used 
to investigate numerical variables to identify whether 
their distributions were parametric or non-parametric. 
The differences between groups for categorical data were 
investigated using the chi-square test, while the numerical 
variables between different groups were compared to each 
other with Mann-Whitney U test in two labeled classes 
and the Kruskal-Wallis test in three or more labeled groups. 
Further statistical methods, logistic regression models 
were constructed for the right and the left MEV canals. 
The binary logistic regression models were explained and 
compared to each other with accuracy scores, odds ratios, 
and significances of some important independent variables. 
The models were also visualized using Receiver Operating 
Characteristic (ROC) graphics. p<0.05 was considered 

Figure 1. Temporal CT axial reformatted image shows the left 
mastoid emissary vein canal (arrow). The diameter of the canal is 
2.5 mm
CT: Computed tomography

Figure 3. Temporal CT coronal reformatted image shows right 
high riding jugular bulb ( JB) and JB diverticulum, an extraluminal 
outpouching from the JB (arrow)
CT: Computed tomography

Figure 2. Temporal CT coronal reformatted image shows the left 
high riding jugular bulb (arrow)
CT: Computed tomography
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statistically significant. An inter-observer reliability analysis 
with the kappa statistic was performed, and intraclass 
correlation coefficient (ICC) scores with 95% CIs were 
calculated.

Results
After the initial screening, 1,269 patients, 694 females 
(54.7%) and 575 males (45.3%) with a mean age of 
39.01±18.47 were included in the study. Descriptive findings 
are given in Table 1. 

We did not have any patients with the MEV canal larger 
than 5 mm. In our study population, 915 patients (72.1%) 
had a right MEV canal, and 871 patients (68.6%) had a 

left MEV canal. Among all, 334 (26.3%) of the right MEV 
canals and 291 (22.9%) of the left MEV canals were larger 
than 2 millimeters.

Table 2 shows the mean age of the patients with right and 
left MEV canals. Comparison of patients by age showed no 
difference between the right (p=0.063) and the left MEV 
canals (p=0.367). 

The frequency of the right and the left MEV canals in males 
and females are demonstrated in Table 3. MEV canals with 
a 2-5 mm diameter were less frequent in female patients 
(p=0.002 and p<0.001, respectively).

The frequencies and percentages of the right and the left MEV 
canals by the existence of other variables are demonstrated 
in Tables 4 and 5. There was no relationship between the 
presence of a right MEV canal and JB or sigmoid sulcus 

Table 1. The frequency of anatomical variations
Variables Labels Patients (n) %  

R MEV
<2 mm 581 45.8
2–5 mm 334 26.3

L MEV
<2 mm 580 45.7

2–5 mm  291 22.9

High riding JB
R 480 37.8

L 423 33.4

JB Diverticulum
R 134 10.6

L 108 8.5

Dehiscent JB
R 88 6.9

L 69 5.4                    

SS variation
R 146 11.5             
L 121 9.5       

Venous dominance*   

R 570 44.9     
L 284 22.4     
B 415 32.7     

MEV dominance**

R 428 33.7     
L 309 24.3               
B 532 41.9

R: Right, L: Left, B: Bilateral, MEV: Mastoid emissary vein, JB: Jugular bulb, SS: 
Sigmoid sulcus, *venous drainage dominance determined by the diameter of the SS 
and JB, **emissary vein dominance determined by the diameter of the MEV canal, n: 
Number

Table 2. Mean ages of patients with right and left MEV canals
Mean SD p-value

Right MEV
<2 mm 37.2918.90

0.063
2–5 mm 39.7117.46

Left MEV
<2 mm 38.9618.82

0.367
2–5 mm 40.2917.44

MEV: Mastoid emissary vein, SD: Standard deviation, n: Number

Figure 4. Temporal CT axial reformatted image shows lateral 
protrusion of the sigmoid sulcus into the mastoid bone (arrow). 
There is also a small (<2 mm) mastoid emissary vein canal (double 
arrow) and dehiscent jugular bulb (arrowhead)
CT: Computed tomography



248 Turk Arch Otorhinolaryngol  2021; 59(4): 244-52
Pekçevik et al.
Mastoid Emissary Vein Canal and Its Variations

variations. A left MEV canal was associated with left high 
riding JB (p=0.014) and right dehiscent JB (p=0.006).

The frequencies and percentages of right and left MEV 
canals by venous dominance, as determined by the sigmoid 
sulcus/JB diameter, are given in Table 6. The presence of 

right and left MEV canals was associated with ipsilateral 
venous dominance. There was a relationship between a 
right dominant sigmoid sulcus/JB and the presence of a 
right MEV canal. A left dominant sigmoid sulcus/JB was 
associated with the presence of a left MEV canal.

Table 3. Frequency distribution of MEV canals according to gender
Men Women
f % f % p-value

Right MEV

<2 mm 254 44.2%  327   47.1%

0.0022–5 mm 181 31.5%  153   22.0%

Total 575 100.0%  694 100.0%

Left MEV

<2 mm 251 43.7%  329 47.4%

<0.0012–5 mm 158 27.5%  133 19.2%

Total 575 100.0%  694 100.0%

MEV: Mastoid emissary vein, f: frequency of MEV canals

Table 4. Frequencies and percentages of the right MEV according to the presence of JB and sigmoid sulcus variations
Variables
No Yes p-value

R high riding JB f % f %

R MEV
<2 mm 360 45.6% 221 46.0%

0.342
2–5 mm 199 25.2% 135 28.1%

L high riding JB f % f %

R MEV
<2 mm 396 46.9% 185 43.7%

0.106
2–5 mm 229 27.1% 104 24.6%

R JB diverticulum f % f %

R MEV
<2 mm 518 45.6% 63 47.0%

0.894
2–5 mm 301 26.5% 33 24.6%

L JB diverticulum f % f %

R MEV
<2 mm 540 46.5% 41 38.0%

0.231
2–5 mm 302 26.0% 32 29.6%

R dehiscent JB f % f %

R MEV
<2 mm 548 46.4% 33 37.5%

0.213
2–5 mm 305 25.8% 29 33.0%

L dehiscent JB f % f %

R MEV
<2 mm 555 46.3% 26 37.7%

0.381
2–5 mm 313 26.1% 21 30.4%

R SS variation f % f %

R MEV
<2 mm 510 45.4% 71 48.6%

0.159
2–5 mm 305 27.2% 29 19.9%

L SS variation f %     f %

R MEV
<2 mm 523 45.6% 58 47.9%

0.072
2–5 mm 312 27.2% 22 18.2%

R: Right, L: Left, MEV: Mastoid emissary vein, JB: Jugular bulb, SS: Sigmoid sulcus, f: frequency of MEV canals
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According to the logistic regression model, males were 1.3 
times more likely to have a left MEV canal than females. 
Males were 1.88 times more likely to have a 2-5 mm left 
MEV canal than females. Further, patients with a left high 
riding JB were 1.59 times more likely to have a 2-5 mm left 
MEV canal.

Inter-observer agreement for the evaluation of the variations 
was excellent, with an ICC score ranging from 0.91 to 0.95 
(95% CI).

Discussion
We evaluated MEV canal incidences and JB and sigmoid 
sulcus variations in 1,269 patients. While the presence 

Table 5. Frequencies and percentages of the left MEV according to the presence of JB and sigmoid sulcus variations
Variables

No Yes p-value

R high riding JB f % f %

LMEV
<2 mm 361 45.8% 219 45.6%

0.515
2-5 mm 188 23.8% 103 21.5%

L high riding JB f % f %

LMEV
<2 mm 403 47.7% 176 41.6%

0.014
2–5 mm 174 20.6% 117 27.7%

R JB diverticulum f % f %

LMEV
<2 mm 522 46.0% 58 43.3%

0.062
2–5 mm 268 23.6% 23 17.2%

L JB diverticulum f % f %

LMEV
<2 mm 539 46.4% 41 38.0%

0.103
2–5 mm 258 22.2% 33 30.6%

R dehiscent JB f % f %

LMEV
<2 mm 549 46.5% 31 35.2%

0.006
2–5 mm 275 23.3% 16 18.2%

L dehiscent JB f % f %

LMEV
<2 mm 554 46.2% 26 37.7%

0.165
2–5 mm 269 22.4% 22 31.9%

R SS variation f % f %

LMEV
<2 mm 510 45.4% 70 47.9%

0.194
2–5 mm 266 23.7% 25 17.1%

L SS variation f % f %

LMEV
<2 mm 523 45.6% 57 47.1%

0.951
2–5 mm 264 23.0% 27 22.3%

R: Right, L: Left, MEV: Mastoid emissary vein, JB: Jugular bulb, SS: Sigmoid sulcus, f: frequency of MEV canals

Table 6. Frequencies and percentages of right and left MEVs by venous dominance

Venous dominance*
Right Left Bilateral

 p-value                   
       f % f %    f %

Right MEV
<2 mm 262 46.0% 126 44.4% 193 46.5%

0.003
2–5 mm 163 28.6% 55 19.4% 116 28.0%

Left MEV
<2 mm 276 48.4% 112 39.4% 192 46.3%

0.003
2–5 mm 104 18.2% 83 29.2% 104 25.1%

MEV: Mastoid emissary vein, *determined by the jugular bulb/fossa and sigmoid sulcus diameter, f: frequency of MEV canals
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of a MEV canal was not found associated with age, males 
were more likely to have MEV on both sides in this large 
patient group. Regarding the closely related developmental 
factors between the dural sinuses and the emissary veins 
of the posterior fossa and the JB, we expected that the 
variations of the sigmoid sinus, the JB and the MEV could 
be associated (1). The presence of a right or a left MEV 
canal was associated with the prominent JB/sigmoid sulcus, 
ipsilaterally (p=0.003). Although a right MEV canal was 
not related to JB or sigmoid sulcus variations, a left MEV 
was associated with a left high riding JB (p=0.014) and a 
right dehiscent JB (p=0.006). Patients with a left high riding 
JB were more likely to have a prominent left MEV in our 
study. Both the prominent MEV and the JB variations may 
be symptomatic and cause tinnitus as described by Kizildag 
et al. (10); thus, knowing this association may have clinical 
relevance.

 Given its high spatial resolution, temporal bone CT scan is 
a valuable tool for assessing the temporal bone anatomy. It 
allows visualizing the fine anatomic structures of the middle 
and inner ears. The presence and variations of posterior fossa 
vascular canals can also be easily evaluated with temporal 
bone CT scans. With the introduction of multidetector 
techniques, images of less than 1 mm in diameter with 
multiplanar reformation improved diagnostic accuracy in 
the evaluation of the submillimetric structures (9). Brain 
CT angiography is also a valuable tool for assessing emissary 
veins. It allows to evaluate both emissary veins and dural 
venous sinuses (14). It is superior to MR venography in 
depicting venous structures with slower flow and smaller 
diameters (15). The major advantage of MR venography is 
lack of ionizing radiation.

In our study, the frequency of a right MEV, both <2mm 
and 2-5 mm, was slightly higher (72.1%) than that of a left 
MEV (68.6%). Frequency of MEV in cadaveric and imaging 
studies are reported within a wide range, mostly because 
of the number of patients and the methods used. Whether 
the MEV canal is more common on the right or on the 
left side is also controversial. A cadaveric study described a 
MEV in 63% of 12 specimens (3). Louis et al. (5) reported 
a MEV prevalence of 98% on the right and of 72% on the 
left side in their cadaveric study of 200 specimens. Reis et 
al. (16) reported MEV in 89% of their specimens. Koesling 
et al. (11) described the MEV canal incidence as 82% using 
high-resolution CT imaging. Pekcevik et al. (14), using CT 
angiography, identified MEV in 77.7% of their 166 patients, 
and more commonly on the left side. In their study using 
MR venography, Gulmez Cakmak et al. (15) found the 
MEV prevalence as 82.7% on the right side and as 81.4% on 
the left side in 247 patients. Tsutsumi et al. (17), using MRI, 
described the MEV incidence as 89.5%, 51.8% on the right 
and 24.7% on the left side. The relatively high incidence of 
right MEV, in our study and most of the other studies in the 

literature, may be related to the similar mechanisms that are 
suggested to be the cause of the right JB and sigmoid sulcus 
dominance (1). 

The major advantage of our study is that it is the largest 
patient population reported in the literature and allows a 
more precise estimate of the MEV canal incidence. 

We also classified the MEV canals according to their 
diameter, especially to find the incidence of large-sized 
MEVs. There is no classification for the MEV canal in the 
literature. Previous studies only reported about the incidence 
of the MEV and did not classify these veins according to 
their diameter. We classified the MEV canal in our study, 
first to search for whether the relationship with JB and 
sigmoid sulcus variations is related to the diameter of the 
MEV, and second to find the incidence of a large MEV 
canal. Recognizing prominent mastoid emissary veins may 
have clinical significance. 

A large MEV may cause bleeding during the skull base or 
middle ear surgery (4). Air embolism or embolism of the 
surgical material that are used to achieve hemostasis of the 
MEV may occur (5). Emissary veins may be prominent 
in patients with high-flow vascular malformations and 
hypoplasia or aplasia of the jugular veins. A large MEV may 
be a potential target for cannulation during endovascular 
procedures involving the transverse or sigmoid sinus (6).

In our study, the MEV canal was accepted as prominent when 
larger than 2 mm. We found the MEV canal prominent in 
334 patients (26.3%) on the right and 291 patients (22.9%) 
on the left. Koesling et al. (11) described the MEV canal 
as prominent when larger than 1 mm, and found this in 
6% of the patients in their study. This is significantly lower 
compared to our study and may be due to either the CT 
image resolution or a lesser number of patients.

Enlarged posterior fossa emissary veins were found to 
be associated with craniofacial syndromes (18). Sarioglu 
et al. (19) found prominent MEV, larger than 2 mm, 
more commonly in cochlear implant candidates (19.11%) 
compared to the control group (6.3%) in pediatric patients. 
Our study included both adult and pediatric patients older 
than 5 years old.

The presence of the MEV canal was not related to age in 
our study. Although the reason is not clear, males were 
more likely to have MEV on both sides than females in our 
large patient group. Louis et al. (5) found no relationship 
between gender or age. Gulmez Cakmak et al. (15) described 
the left MEV diameter higher in males, while Lang and 
Samii (20) observed that the MEV canal  was less frequent 
in females. Dural venous sinus anomalies may also show 
gender differences like those in MEV. Hypoplasia of the left 
transverse sinus was reported to be more common in males 
(21). This may also give a clue about the relationship between 
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the presence of the MEV and the JB and sigmoid sulcus 
variations.

The sigmoid sinus and jugular sinus, primitive JB, occur at 
a similar period in the fetus. The MEV vein originates from 
the ipsilateral sigmoid sinus and communicates with the 
extracranial veins (1, 4). Enlargement of the jugular sinus for 
becoming a JB is a dynamic process and not present at birth. 
It occurs after two years. Standing upright (rather than the 
horizontal position maintained in the in-utero and neonatal 
periods) causes an upward negative pressure generating from 
the heart to strike the jugular sinus at the jugular foramen. 
This results in bulbous enlargement of the primitive JB and 
sigmoid sinus. It is suggested that the relatively long left 
brachiocephalic vein may cause the dissipation of the energy 
transmitted to the left primitive JB. This may contribute to 
the higher incidence of large right JB and sigmoid sinus 
(1, 4). We identified an association between the dominant 
sigmoid sulcus/JB and the presence of the ipsilateral MEV. 
This may be due to the postural hemodynamic change that 
affects the morphology of the JB, dural sinuses and emissary 
veins of the posterior fossa at the same time.

Although we did not find any relationship between the 
presence of a right MEV and JB or sigmoid sulcus variations, 
a left MEV was associated with the existence of left high 
riding JB (p=0.014) and right dehiscent JB (p=0.006). In our 
study, patients with left high riding JB were more likely to have 
a 2-5 mm left MEV. This relationship between a prominent 
left MEV and a high riding JB was not described previously. 
This is the first study to demonstrate the relationship between 
the presence of a MEV canal and JB and sigmoid canal 
variations. Both the prominent MEV and the high riding 
JB may be symptomatic and cause tinnitus (8). Knowing 
this relation may be clinically important. Gulmez Cakmak 
et al. (15) described an association between the presence of 
the MEV and variations of the transverse sinus, especially 
hypoplasia and aplasia of the transverse sinus, on the left side 
using MR venography. These findings are supported by the 
strong relationship between the embryological development 
of the posterior fossa emissary veins and dural venous sinuses 
(1). Although this study used MR venography to evaluate 
the MEV and dural venous sinuses, the findings support our 
hypothesis. 

Our study also has some limitations. It is a retrospective study 
and we evaluated non-contrast CT images. The depiction of 
very small emissary veins, which is beyond the capability of 
the CT examinations, could have been missed. We evaluated 
the MEV in our study. Other posterior fossa emissary canals 
were not evaluated, since the MEV is considered as the 
most clinically important posterior fossa emissary vein and 
expected to show an association with the JB and sigmoid 
sulcus variations. 

In conclusion, we evaluated the MEV canal incidence as well 
as JB and sigmoid sulcus variations. This is the largest patient 
population in the literature and allows for a more precise 
estimate of the MEV canal incidence. We also classified 
the diameter of the MEV canal to identify clinically 
relevant prominent MEV incidences. This is the first study 
to demonstrate the relationship between the presence of 
a MEV canal and JB and sigmoid canal variations. The 
presence of right and left MEV canals were associated 
with a prominent JB/sigmoid sulcus on the same side. A 
left MEV was associated with a left high riding JB and a 
right dehiscent JB. Patients with left high riding JB were 
more likely to have a prominent left MEV. Since both the 
prominent MEV and the JB variations may be symptomatic, 
knowing the incidence and association between the MEV 
canal and JB or sigmoid sulcus variations may have clinical 
relevance.
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Main Points
• Developmental abnormalities of the sigmoid canal and jugular 

bulb ( JB) have been proven to be clinically relevant, and can 
present with tinnitus, vertigo, and hearing loss.

• The mastoid emissary vein (MEV) is a posterior fossa emissary 
vein. It connects the sigmoid sinus and posterior auricular or 
occipital vein. Recognizing the MEV is clinically important.

• Presence of both right and left MEVs was associated with the 
ipsilateral prominent JB/sigmoid sulcus.

• The left MEV was associated with left high riding JB and right 
dehiscent JB. Patients with left high riding JB were more likely 
to have a prominent left MEV.

• Both prominent MEV and JB variations may be symptomatic 
and knowing this association may have clinical relevance.
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