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ANATOMIC VARIATIONS

Supraclavicular cephalic vein draining into the internal jugular vein 
via the external jugular vein
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Abstract
Purpose  The aim of this study is to report rare anatomical variations of the cephalic vein (CV) in a 77-year-old Korean 
male cadaver.
Case report  On the right upper arm, the CV located lateral to the deltopectoral groove passed anterior to the clavicle at the 
lateral one-fourth of the clavicle without anastomosis to the axillary vein. It was connected to the transverse cervical and 
suprascapular veins by two communicating branches in the middle of its course at the neck, and opened into the external 
jugular vein at its junction with the internal jugular veins. The suprascapular and anterior jugular veins were flowed into the 
subclavian vein at the jugulo-subclavian venous confluence, and were connected by a short communicating branch.
Conclusion  Detailed knowledge of the variations in the CV is expected to be helpful in decreasing unpredicted injuries and 
possible postoperative complications when invasive venous access is performed through the CV.
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Introduction

The cephalic vein (CV) and basilic vein are the superficial 
veins that drain the blood of the hand and subcutaneous tis-
sue of the upper limb [9]. The CV originates from the pos-
terior part of the radial styloid process, curves around the 
lateral side of forearm, and ascends along the lateral aspect 
of the lower and upper arms. It passes the gap between the 
pectoralis major and deltoid muscles (deltopectoral groove), 
and finally drains into the axillary vein and pierces the clavi-
pectoral fascia just below the clavicle [14]. In invasive pro-
cedures, such as central venous access and the transvenous 

lead placement of a pacemaker [12, 15], the CV has been 
considered as an alternative approach, while the subclavian 
or axillary veins can also be successful in most cases [11] 
due to their consistent anatomical characteristics [17], suffi-
cient size for easy cannulation [7, 18], and a lower incidence 
rate of injury to adjacent structures [7]. The morphological 
structure and anatomical variations of the CV could there-
fore be of considerable interest to physicians who perform 
venous access and lead introduction via the CV to avoid 
inadvertent injury.

Many studies have found anatomical variations in the 
number, course, and termination of the CV [1–6, 8, 13, 16]. 
We encountered a rare case during routine dissection where 
the CV crossed superficial to the lateral one fourth of the 
clavicle, connected to the transverse cervical and supras-
capular veins via additional communicating branches, and 
entered into the external jugular vein at its junction with the 
internal jugular vein.

Case report

During routine dissection for educational purposes at Kang-
won National University School of Medicine, a rare anatom-
ical presentation of a right supraclavicular CV communicat-
ing with the transverse cervical and suprascapular veins was 
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found in a 77-year-old Korean male cadaver, whose cause 
of death was hepatocellular carcinoma. This study was 
approved by the institutional review board of our university 
for anatomy research.

The CV did not ascend along the deltopectoral groove but 
instead was identified on the deltoid muscle. It was located 
5.9 mm, 9.6 mm, and 6.2 mm lateral to the inferior, middle, 
and superior parts of the lateral border of the deltopectoral 
triangle, respectively (Fig. 1A). The CV passed anterior to 
the clavicle at the lateral one-fourth of the clavicle without 
anastomosis to the axillary vein, and ascended to the neck 
region. Further dissection to reflect the platysma and ster-
nocleidomastoid muscles was needed to trace its entire path. 
After passing over the anterior surface of the clavicle, the 
CV was connected with the transverse cervical and supras-
capular veins by two communicating branches in the middle 
of its course at the neck, and finally flowed into the external 
jugular vein at its junction with the internal jugular veins 
(Fig. 1B). The transverse cervical vein normally drained into 
the external jugular vein, and the suprascapular vein opened 
into the subclavian vein at the jugulo-subclavian venous con-
fluence. The anterior jugular vein entered into the subclavian 
vein, and was connected with the suprascapular vein via a 
short communicating branch.

Discussion

In anatomical textbooks, the CV follows the deltopecto-
ral groove, and penetrates the clavipectoral fascia within 
the deltopectoral triangle [9, 14], but its morphological 

characteristics have been variously described regarding its 
number, course, and termination, such as being absent or 
very thin [6], dividing into two branches [1], or having a 
collateral branch connecting to the external jugular vein [7]. 
Other descriptions include the CV was not being located in 
the deltopectoral groove and perforating the pectoralis major 
[4], running between the clavicle and the subclavius muscle 
[16], or ascending superficial [3, 5, 7] or deep [13] to the 
clavicle. The termination of the CV has been sporadically 
detected in the basilic [17], subclavian [3, 7], external jugu-
lar [2, 5], and internal jugular [8, 13] veins. In the present 
case, the CV ascended superficial to the clavicle without any 
connection to the axillary vein and drained into the external 
jugular vein, which was similar to the findings of previous 
studies [2, 5]. However, the location of the CV was identi-
fied lateral to the deltopectoral groove and triangle, and was 
connected to the transverse cervical and suprascapular veins 
by additional communicating branches in the middle of its 
course, and flowed into the external jugular vein at its junc-
tion with the internal jugular vein. The suprascapular and 
anterior jugular veins also drained into the subclavian rather 
than the external jugular vein, and their terminal parts were 
connected to each other by another communicating branch. 
These combinations of anatomical variations have not been 
found in any previous study that we were aware of.

The anomalous venous patterns, in this case, could be 
explained on an embryological basis by the regression 
and retention of the anastomotic vasculature. According 
to Padget [10], during a normal development, the proxi-
mal end of the primitive cephalic vein appeared from the 
preaxial vein develops into the jugulocephalic vein (JCV) 

Fig. 1   Supraclavicular cephalic vein observed before (a) and after 
laterally (b) reflecting the sternocleidomastoid muscle in the same 
specimen. a Arrowheads indicate the deltopectoral groove between 
the deltoid and pectoralis major muscles. The CV runs lateral to the 
groove, ascends superficial to the clavicle, and joins to the EJV. b 
Arrows indicate the communicating branches connecting the CV to 

the TCV and SSV. The EJV drains into the IJV posterior to the inter-
mediate tendon of the OM. CV cephalic vein, EJV external jugular 
vein, IJV internal jugular vein, SCV subclavian vein, TCV transverse 
cervical vein, PEJV posterior external jugular vein, SSV suprascapu-
lar vein, AJV anterior jugular vein, CCA​ common carotid artery, SCM 
sternocleidomastoid muscle, OM omohyoid muscle
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via anterosuperior anastomosing with the primitive subcla-
vian vein and then posteroinferiorly anastomosed to form 
a cephalic venous ring surrounding the clavicle. Thereaf-
ter, the anterosuperior vascular anastomosis of the cephalic 
venous ring gradually degenerates, while the posteroinferior 
one is retained, where the external jugular vein and primary 
head vein join. The primitive cephalic, primitive subclavian, 
and primary head veins connected to the cephalic venous 
ring develop into the cephalic, subclavian, and internal jugu-
lar veins, respectively [5, 10]. In the present case, the CV 
may fail to lose connection with the external jugular vein 
(persistent JCV) as in a previous report [5]. However, the 
external jugular vein receiving the CV unusually connected 
to the middle of the internal jugular vein, and the internal 
jugular vein flowed into the subclavian vein. To the best 
of our knowledge, these anatomic variations have not been 
reported in the previous literatures. This might be due to the 
elongation of the neck without the complete separation of 
primitive cephalic, primitive subclavian, and primary head 
veins from the cephalic venous ring.

The findings of this study may have clinical implications 
for physicians who expect to observe the normal termina-
tion of the CV in the axillary vein. A guide wire or lead 
introduced via the CV may ascend anterior at the lateral 
one fourth of the clavicle, and indirectly enter into the inter-
nal jugular vein at its junction with the external jugular 
vein, forming a highly arched course at the middle of the 
neck. The communicating branches connecting the CV to 
the transverse cervical and suprascapular veins could cause 
accessory pathways that directly lead an introduced line 
or catheter in the wrong direction, and practitioners may 
encounter unpredicted puncturing at the axillary or supracla-
vicular structures during clinical procedures. Knowledge of 
these anatomical variations could be expected to be helpful 
for reducing the risk of unpredicted injuries and postopera-
tive complications when clinicians perform venous access 
via the CV.

Conclusion

The case in this study differed somewhat from other that 
have been reported in the literatures: the supraclavicular-
coursed CV connected to the transverse cervical and supras-
capular veins by communicating branches, and indirectly 
drained into the body of the internal jugular vein through its 
junction with the external jugular vein. Because the possibil-
ity of the using the CV for invasive venous access is deter-
mined by the morphoanatomical parameters, knowledge of 
its anatomical variations can be of considerable interest to 
clinicians.
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