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Abstract
Introduction: Human anatomy is essential for both clinical and surgical practice. 
Although the anterior jugular veins (AJVs) are of great importance in many surgeries, 
there are few studies addressing the anatomic variations of these vessels. This study 
highlights the venous drainage of the head and neck and the importance of anatomical 
variations in the AJVs. Objective: To observe and describe the anatomy of the jugular 
veins and evaluate whether there are patterns influenced by anthropometric factors 
or comorbidities. Methods: Neck dissections were performed on 30 cadavers. The 
anatomical characteristics of the AJVs were described considering diameter, midline 
distance, anastomosis, and presence of the jugular venous arch. Results: Cadavers 
of 14 women and 16 men were dissected. Ninety percent (90%) of the jugular veins 
had a rectilinear path and 37% presented anastomosis: H-shaped (63.7%),N-shaped 
(27.3% ), and Y-shaped (9%). In relation to the number of veins, 20% of the cadavers 
had only one AJV, 63.3% had two, 10% had three, and 6.7% presented a total of four. 
Mean distance between jugular veins was 12 mm, and most veins (60%) had a diameter 
<5 mm. There was no statistically significant correlation between anatomical variations 
and anthropometric factors. Conclusion: AJVs were always present in the dissected 
cadavers, and the configuration most commonly found was two veins, each <5 mm 
in diameter. They were less than 10 mm away from the cervical midline and, when 
they presented anastomosis, it was H-shaped in most cases. 
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Introduction
Blood drainage from the head and neck is performed by the jugular venous 
system. This system has deep and superficial veins: the deep ones are the 
internal jugular veins, and the superficial ones are the anterior jugular veins 
(AJVs) and the external jugular veins1.
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The internal jugular veins are a pair of veins that drain blood from the brain, 
the neck, and the superficial areas of the face2. They emerge from the skull 
through the jugular foramen, follow the neck vertically, and join the subclavian 
vein to form the brachiocephalic vein. The external jugular veins drain blood 
mainly from the scalp and face3. Usually, they are formed by the confluence 
of the retromandibular vein and the posterior tributaries of the posterior 
auricular vein, and run alongside the sternocleidomastoid muscle, ending 
in the subclavian vein.

The AJV has a smaller diameter compared with that of the other jugular veins. 
It usually emerges from the supra-hyoid region through the confluence of 
the superficial veins. It drains the submental region and the anterior portion 
of the neck. It runs between the imaginary midline of the neck and the 
anterior border of the sternocleidomastoid muscle2. Near the superior thoracic 
aperture, the AJVs run laterally, under the sternocleidomastoid muscle, and 
end in the external jugular vein. Immediately above the sternum, the AJVs 
on both sides communicate with each other through an arch - the jugular 
venous arch.

Knowledge about the anatomy of these vessels is important in surgical 
practice and in cervical surgeries such as tracheostomy, thyroidectomy, 
and cricothyroidotomy4. These procedures occur within the territory where 
the AJVs are located, and thus may cause vascular lesions or postoperative 
complications such as hemorrhage.

These veins can present important anatomical variations: they are closer to 
each other and to the cervical midline and further from the anterior wall of 
the sternocleidomastoid muscle, vein anastomosis (jugular venous arch) occurs 
above its usual presentation, presence of only one AJV, and presence of a 
third vein5-7. Unawareness of these variations may lead to significant lesions.

Important information about the anatomy of the AJVs can be found in the 
literature; however, there are no studies addressing their anatomy, syntopy, 
and anatomical variation frequency.

This study aims mainly to describe the variations and sintopy of the AJVs. 
As secondary objective, an investigative analysis was performed to search 
for possible associations of anthropometric factors with our findings.

Methods
Aiming to study the position of the AJVs, the cadavers of 30 adults (14 women 
and 16 men) aged >18 years were dissected within 24 h of their death. 
Cadavers with diseases, treatments, and surgical procedures in the cervical 
region were excluded from the study.

All dissections were performed in the Inpatient Death Verification Service 
(IDVS) of the University Hospital of the aforementioned Institution by the 
same author (FCH), who is a head and neck surgeon. The project in which this 
investigation was included was approved by the Research Ethics Committee 
of the Institution under number 162/13.

The dissection technique used no magnification. It consisted of a biacromial 
incision followed by an infraclavicular flap, with anterior cervical exposure 
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and exposure of the superficial lamina of the cervical fascia. The AJVs were 
then macroscopically evaluated for the following characteristics: number, 
diameter, position, path, distance from cervical midline, presence and location 
of anastomosis, presence and location of jugular venous arch (Appendix 1). 
Measurements were made using an analogical caliper.

Anthropometric data were collected from the medical records of the IDVS. Only 
the following parameters were available: sex, height, and weight. Data analysis 
was performed using the Wilcoxon Signed-Rank Test for the nonparametric 
continuous variables and the Fisher’s Exact Test was applied to evaluate the 
correlations between discrete variables. All data were processed using the 
JMP-SAS11 software.

Results
The study sample consisted of 14 women and 16 men. Age range was 
36-92 years for men and 55-87 years for women. Median age was 71 years. 
Color distribution was 76% white and 24% black or brown.

Regarding the anatomical characteristics of the AJVs, 90% of the cadavers 
showed a rectilinear path, and 63% of them presented no anastomosis. When 
present (37%), anastomosis was located mainly in the medial region and 
consisted of three main types: H-shaped, N-shaped, and Y- shaped (Figure 1). 
Most cadavers had two AJVs (Figure 2). Distance from the cervical midline 
varied little: 56.7% of the AJVs were less than 10 mm away and 43.3% of 
them were more than 1 cm away. The mean distance between the AJVs was 
1.2 cm, excluding the cases in which there was only one vein. Regarding 
diameter, 60% of the sample had veins with diameter <5 mm and 40% with 
diameter ≥5 mm.

Our investigative analysis showed no statistically significant correlations 
between anatomical parameters and anthropometric factors. Only sex and 
distance between veins and to cervical midline (Figure 3) suggested correlation 
(X2=0.03), but did not prove to be statistically significant (Fisher, p=0.06). 

Figure 1. Distribution according to Type of Anastomosis.



Hojaij et al. Arch Head Neck Surg. 2022;51:e20220005. 4/9

NECK DISSECTIONAnatomy of the anterior jugular veins: anatomical study of 30 cadavers

Other investigated correlations had the following results: height and diameter 
(p=0.72), weight and vein distance to the cervical midline (p=0.84), sex and 
number of AJVs (p=0.37), height and number of AJVs (p=0.76), weight and 
distance between AJVs (Linear regression, p=0.52), weight and number of 
anastomoses (p=0.63), age and vein path (p=0.45).

Discussion
Our main findings include: anatomical variations in the AJVs were observed 
in 30% of the dissections; there is a possible correlation between sex and 

Figure 2. Distribution according to the Number of Anterior Jugular Veins.

Figure 3. Correlation between Sex and Distance from the Anterior Jugular Veins to the 
Cervical Midline. F=women and M=men.



Hojaij et al. Arch Head Neck Surg. 2022;51:e20220005. 5/9

NECK DISSECTIONAnatomy of the anterior jugular veins: anatomical study of 30 cadavers

distance from the veins to the cervical midline. This correlation, although not 
statistically significant, suggests that AJVs are located closer to the cervical 
midline in men than in women.

In most dissections, two AJVs (Figures 4 and 5) were observed, corroborating 
the literature2,3. We also found necks with only one AJV (Figure 6), usually 
overlapping the cervical midline, as also described in a previous study1. Cases 
with three and four AJVs were also observed (Figures 7 and 8). To the best of 
our knowledge, such large number of variations has never been described 
in the literature.

The distance from the veins to the cervical midline in this study was, in most 
cases, < 10 mm, whereas they have been described as more lateral in the 
literature2. In 60% of the cases, the diameter was <5 mm; so, as described, 

Figure 4. Right anterior jugular vein and left anterior jugular vein with similar diameter 
and H-shaped anastomosis.

Figure 5. Two anterior jugular veins with large diameter over the cervical midline.



Hojaij et al. Arch Head Neck Surg. 2022;51:e20220005. 6/9

NECK DISSECTIONAnatomy of the anterior jugular veins: anatomical study of 30 cadavers

Figure 6. One anterior jugular vein on the right side.

Figure 7. Three anterior jugular veins with various diameters predominantly located 
on the cervical midline.

Figure 8. Four anterior jugular veins communicating through the jugular venous arch 
near the suprasternal space.
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these are usually veins of smaller diameter, although it should be noted that in 
a significant number of cases they may be found with larger diameters. When 
anastomoses were present (<30% of the cases), they were mostly H-shaped, 
thus compromising the medial region of the anterior portion of the neck.

Although 30 cadavers may seem a small sample size for anatomical studies, 
this number has been proved representative for an initial evaluation in 
previous studies conducted by our research group8-10. Our findings show a 
high frequency of anatomical variations of the AJVs, mainly related to number 
and location. The results also show that it is not unusual for those vessels to 
compromise the cervical midline, which is a commonly accessed region when 
performing cervical surgeries such as tracheostomies and thyroidectomies. 
No statistically significant correlation was found between anthropometric 
factors and AJV anatomy and syntopy; therefore, it is reasonable to always 
be precautious when dissecting a neck during surgery.

Conclusion
There are no patterns of variation of the anatomy of the jugular veins 
influenced by anthropometric factors and comorbidities. Anterior jugular 
veins (AJVs) were always present, and the configuration most commonly 
found was two veins, each <5 mm in diameter. AJVs were less than 10 mm 
away from the cervical midline, and when they presented anastomosis, it 
was H-shaped in most cases.
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Appendix 1. Instrument.
FORM FOR DATA COLLECTION ON ANTERIOR JUGULAR VEINS

Identification:________________________________________________

Age: _____________ Height: ________ m

Ethnicity: _____________ Weight: ________ kg

Gender: ( ) male ( ) female

Comorbidities:________________________________________________

Medication used: ____________________________________________

Smoker: ( ) Yes ( ) No Alcoholic: ( ) Yes ( ) No

Number of Anterior Jugular Veins: ______

Path of Anterior Jugular Veins: ______________

Distance from the Anterior Jugular Veins to the cervical midline:

( ) <10 mm ( ) >10 mm

Distance between Anterior Jugular Veins: _________mm

Diameter of the Anterior Jugular Veins: ( ) <5 mm ( ) >5 mm

Presence of anastomosis: ( ) Yes ( ) No

If so, which type? ( ) H-shaped ( ) N-shaped ( ) Y-shaped

Number of anastomoses: ( ) 0 ( ) 1 ( ) 2 ( ) More

Position of anastomosis: ( ) Superiorly ( ) Medially ( ) Inferiorly

*Presence of Jugular Venous Arch: ( ) Yes ( ) No

*Location of the Jugular Venous Arch: _______________________

*Change in thyroid volume? __________________________________

*Presence of nodules: ( ) Yes ( ) No

*If so, where? __________________

Items marked with * will only be filled out when possible.


