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ABSTRACT

The authors report a rare variation of the anterior jugular and internal jugular veins in a 78-year-old
male donor. An enlarged and curved left anterior jugular vein (AJV) was formed as the continuation
of the left common facial vein (CFV). The left AJV’s diameter was wider than the internal jugular
vein (IJV) and measured around 5 mm greater than the IJV’s diameter and a channel connected the
two veins. The right AJV and CFV continued from the two divisions of the right facial vein. The
right AJV’s diameter was smaller than the right IJV’s diameter. The right external jugular vein was
absent. No concurrent pathology supported the abnormal dimension of the left AJV and the findings
were indicative of a variant anatomy. These variations have rarely been reported and have important
clinical correlations. Failed IJV cannulation may result if the variant neck veins are missed.
However, variant veins may serve as collateral channels and patch material in IJV reconstruction,
carotid angioplasty, and ventricular-jugular shunts.
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The veins of the head and neck drain the brain, face, and neck [1]. The anterior jugular vein
(AJV), formed by the confluence of submandibular veins near the midline, drains into the external
jugular vein (EJV) or subclavian vein (SCV) [2]. The internal jugular vein (IJV), the continuation of
sigmoid sinus, terminates by uniting with the SCV to form the brachiocephalic vein [2]. The facial
vein (FV) unites with the anterior division of the retromandibular vein (RMV) to form the common
facial vein (CFV) which drains into the IJV [2]. The posterior division of the RMV unites with the
posterior auricular vein to form the EJV which drains into the SCV [2].

Anatomical variations of neck veins are common because of the region’s robust vascular
network [3]. A clear understanding of the venous variations helps prevent complications like
pneumothorax, muscular damage, and carotid artery puncture during procedures [1, 4]. Commonly
reported variations in the superficial neck veins include the EJV (most variable), posterior EJV,
AJV, and the thyroid veins [1]. Studies reported 26% of 104 patients had either a unilateral or
bilateral 1JV variation, 0.3 to 2.0% of 330 patients had facial vein (FV) variations, and 6 of 35
(17.1%) donors had CFV variations [3, 5, 6]. This case report explores a unique course and drainage

of the AJV and CFV bilaterally, and their clinical significance.

CASE REPORT

An atypical variation in the formation, dimensions, and the drainage of the left anterior
jugular vein was observed in a 78-year-old male donor during routine dissection in the anatomy
laboratory. Detailed dissection preserving the veins and related neurovasculature was implemented.
The origin, drainage, and tributaries of other neck veins, were explored. The IJV was traced to the
cranial cavity and the intracranial sinuses were examined. The enlarged neck veins were opened and
the lumina were examined for thrombosis or other pathology. The veins were painted blue with
acrylic paint (Apple Barrel Matte Bright Blue Acrylic Craft Paint) and photographed. The vein
circumferences were measured using digital calipers at the level of the thyroid cartilage, and
diameters were calculated using the equation, circumference/ 7m (Table 1).

The left AJV was found to be greatly enlarged and curved on the anterolateral aspect of the
neck. It was formed as the continuation of the left CFV and a communicating vein connected it to
the left IJV (Figs. 1, 3B). The left AJV united with the left EJV before draining into the SCV at the
level of the clavicle. The left [JV was smaller than the left AJV and its counterpart on the right. A
communicating vein connected the left AJV and IJV. The left EJV was the continuation of the
posterior division of the RMV, while the anterior division of RMV joined the facial vein to form the
CFV. The right jugular system differed from the left. The right AJV appeared normal and measured
smaller than the left AJV. The right FV terminated as two divisions (Figs. 2, 3A). The posterior

division continued as the right CFV, while the anterior division continued as the AJV. Like the left
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side, a communicating channel connected the AJV and IJV. The right IJV appeared dilated. The

right EJV was absent. The lumina of neck veins showed no pathology.

DISCUSSION

The head and neck veins begin developing in the embryo during week 4 from the cardinal
venous system [2]. The ventral pharyngeal vein (VPV), which drains the mandibular and hyoid
arches, is the first recognizable vein [2]. The VPV drains into the anterior cardinal vein, which
becomes the 1IJV [2]. Several venous channels from face and neck drains into the IJV [2]. A
capillary plexus from the neck forms the EJV [2]. The convergence of the superficial
submandibular veins forms the AJVs, which empty into the EJVs [2]. The variant anatomy noted in
this case may be due to the lack of or malformation of the venous anastomotic channels.

Nayak reported a case in which the FV continued as the AJV in the presence of a
communicating vein between the AJV and 1JV, unilaterally [7]. Kumar and Baidya reported a case
in which the CFV continued as the AJV with no communicating vein between the IJV and AJV,
unilaterally [8]. However, this case is unique since bilateral variations with the left CFV and the
anterior division of the right FV continuing as the left and right AJV respectively were present.

The dimensions of the IJVs and left AJV in this case were noteworthy. Tartiere et al. found
that the right IJV was larger than the left in 75 to 80% of 190 adult patients [9]. The mean diameter
of the right IJV was 17 + 5 mm, and the mean diameter of the left [JV was 14 + 5 mm at the level of
the cricoid cartilage [9]. In this case, the right [JV was larger than the left IJV, supporting the study.
However, the right IJV had a larger than normal diameter above the cricoid cartilage, and the left
1JV had a smaller than normal diameter (Table 1). Hojaij et al. reported that the AJV’s diameter was
> 5 mm in 40% of 30 cadavers studied; however, the AJV is typically smaller than the other jugular
veins [2, 10]. In this case, the left AJV was larger than the other jugular veins on the left (Table 1)
which was likely due to its communication with the other veins.

Enlarged superficial veins may indicate a pathological process [7, 11]. Additionally, if the
AJV is larger than the EJV, then thrombosis of the EJV may be present [7, 11]. However, no
evidence of thrombosis was found in this case, which is suggestive of a variant anatomy [11]. It is
likely that the enlarged right IJV and left AJV formed secondary to the smaller left IJV to provide
adequate drainage of the head and neck. An absent EJV, as noted on the right side of this donor,
may be due to the lack of or malformation of anastomotic channels, such as that between the
cephalic vein and FV [2, 12]. In the case of an absent EJV, the veins that typically form the EJV
open into the IJV as noted in this case [12].

Catheter mispositioning or failed IJV cannulation may result if the variant superficial veins

are not noted [11]. Utilizing ultrasound may help differentiate the IJV from a prominent AJV during
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cannulation, to prevent unintentional injury [11]. A discernible AJV may serve as a collateral
pathway for intracranial venous drainage [11]. Specifically, in the case of unilateral occlusion of
brachiocephalic vein and when performing IJV reconstruction, an enlarged AJV is considered
useful [11, 13]. Normally, the union of the CFV and 1JV is just superior to the carotid bifurcation,
providing the surgeon with a consistent landmark [4]. Adequate and accurate access to the
bifurcation is essential because it is the most common location of atherosclerosis [14]. When the
left CFV does not unite with the IJV, as noted in this case, it cannot be used as an accurate
landmark.

During carotid angioplasty and endarterectomy, the anterior border of IJV may be helpful in
locating the incision site to open the carotid sheath [4]. While an enlarged 1JV helps in an easier
localization of incision site, it poses an increased risk of injury to the IJV compared to a procedure
with a normal or smaller IJV. During cannulation, the right IJV is preferred because it provides
direct access to the superior vena cava, is more commonly the dominant hand side, has a lower
complication rate, and is typically larger than the left IJV [9]. The larger than normal right IJV, as

noted in this donor, provides easier access for cannulation.

CONCLUSIONS

The presence of variant head and neck veins, reported in this case, can complicate patient
care while also providing alternatives if other pathologies or variations are not noted. Without
knowledge of a patient’s variant anatomy, the physician may not be successful in cannulation,

catheterization, carotid angioplasty and endarterectomy, and other procedures.
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Figure 1. Left head and neck venous system, 1 — thyroid cartilage, 2 — internal jugular vein, 3 —
external jugular vein, 4 — posterior division of retromandibular vein, 5 — retromandibular vein, 6
— anterior division of retromandibular vein, 7 — facial vein, 8 — common facial vein, 9 —
anterior jugular vein, 10 — subclavian vein, 11 — communicating vein between 1JV and AJV, 12
— common trunk of superior and middle thyroid veins, 13 — brachiocephalic vein, 14 — common

carotid artery, 15 — submandibular gland.



Figure 2. Right head and neck venous system, 1 — thyroid cartilage, 2 — internal jugular vein, 3
— retromandibular vein, 4 — facial vein, 5 — common facial vein, 6 — anterior jugular vein, 7 —

communicating vein between IJV and AJV, 8 — common carotid artery, 9 — submandibular gland.



Figure 3. A. Schematic of right head and neck venous system, B. Schematic of left head and neck
venous system. 1 — submandibular gland, 2 — omohyoid, 3 — sternocleidomastoid, 4 — internal
jugular vein, 5 — external jugular vein, 6 — posterior division of retromandibular vein, 7 —
retromandibular vein, 8 — anterior division of retromandibular vein, 9 — facial vein, 10 —
common facial vein, 11 — anterior jugular vein, 12 — subclavian vein, 13 — communicating vein
between IJV and AJV, 14 — common trunk of superior and middle thyroid veins, 15 —
brachiocephalic vein, 16 — common carotid artery, 17 — posterior division of facial vein, 18 —

anterior division of facial vein.



Table 1. Jugular vein measurements.

Diameter at the level ofDiameter at the level of angle

thyroid cartilage of mandible
Left
AJV 8.91 mm -
v 3.82 mm 2.55 mm
EJV 5.10 mm -
Right*
AJV 1.91 mm -
v 15.92 mm 11.46 mm

“No EJV was observed on the right side.

AJV — anterior jugular vein; EJV — external jugular vein; IVV — internal jugular vein
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