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Background: Clinicians should understand that jugulocephalic vein (JCV) variants 
may be occasionally found. This study aims to classify JCV variants and obtain 
their frequency.
Materials and methods: We investigated anatomical variants of the cephalic 
vein in 55 human cadavers during a gross anatomy course at our medical school. 
Results: The percentage of JCVs that pass through the anterior part of the clavicle 
and anastomose to the jugular vein as per previous studies and our study was 
2–5%. Five cases with anastomosis between the cephalic and external jugular 
veins that pass through the anterior part of the clavicle were found. The courses 
were classified into 1A, 1B, 2A, and 2B. Type 1 extends beyond the clavicle and 
anastomoses with the external jugular vein. Type 2 follows the same course as 
type 1, but anastomoses with the subclavian vein. Subtype A does not have 
a branch that anastomoses with the axillary vein, whereas subtype B does. We 
encountered two cases of type 1A and three of type 1B. 
Conclusions: Four anatomical variants of the cephalic vein around the clavicle 
were identified. Clinicians’ knowledge of these variants is expected to decrease 
possible complications if venous access via the cephalic vein is needed. (Folia 
Morphol 2018; 77, 4: 677–682)
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INTRODUCTION
The proximal part of the cephalic vein (CV) in the 

upper arm was not used frequently for instrumenta-
tion until recently. The upper part of the CV at the 
deltopectoral triangle has two distinct features; the 
vein location on the right under the skin and the 
proximal part of the vein that may be a tributary of 
the broad big axillary vein. These features allow cli-
nicians to employ either the cut-down technique or 
the usual Seldinger technique [15, 23, 24].

The CV has recently emerged as an alternative 
to the subclavian and external jugular veins for the 
implantation of catheters and artificial cardiac pace-
makers [16, 21]. In cases of central venous line in-

sertion that requires critical central venous access 
from the subclavian vein, the CV cut-down method 
is employed at the deltopectoral triangle to insert 
a catheter under visual inspection [12]. Although 
vessel variation in the CV has not been reported 
to cause serious complications, it can cause some 
difficulties [2]. 

Contemporary anatomy textbooks, for example, 
Moore’s Clinically Oriented Anatomy and Gray’s Anat-
omy, describe the cephalic vein in the upper arm as 
traveling upward in the deltopectoral groove and 
joining the axillary vein just under the upper edge of 
the pectoralis minor muscle inferior to the clavicle in 
the axilla. The CV, together with the cubital and basilic 
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veins, near the elbow fossa, is frequently employed 
as an adaptive venous injection site. 

The aim of our work was to clarify vessel variations 
in the proximal portion of the CV and to classify the 
variations and frequency of occurrence. The vessels 
examined in this study provided sufficient information 
to accomplish this goal.

MATERIALS AND METHODS
We investigated the anatomy of the CV in 55 hu-

man cadavers during a gross anatomy course at our 
medical school (2013 and 2015). The cadavers were 
acquired from donors who have willed their body to 
medical education and science during life time. This 
study was approved by the institutional review board 
for clinical research (IRB number: 16R-140). Of the 
specimens examined, 35 were women and 20 were 
men. The cause of death did not affect the upper arm.

The region from the deltoid pectoral groove on 
both sides of the upper arm to the deltoid pectoral 
triangle at the clavicle under the platysma was ex-
amined. Anastomoses between CVs to the external 
jugular and axillary veins in the posterior triangle 
were investigated.

RESULTS
In 51 of the 55 cadavers studied, the CV followed 

a similar course bilaterally, ascending along the del-
toid pectoral groove to the deltopectoral triangle 
and anastomosing with the axillary vein. In the first 
cadaver with an unusual course, the CV on both 
sides extended beyond the edge of the clavicle and 
anastomosed with the external jugular vein in the 
supraclavicular region (Figs. 1, 2).

The left CV appeared relatively thick and ascended 
at a shallow depth along the deltopectoral groove. 
The vein ran beyond the edge of the clavicle after re-
ceiving a small-sized tributary from the deltoid muscle 
in the subclavian fossa and drained into the external 
jugular vein in the supraclavicular region (Fig. 1). 
The course of the right CV appeared very similar to 
that of the left, but without the smaller tributary 
beyond the clavicle (Figs. 1, 2).

In the second of the four cadavers, the CV joined 
the external jugular vein beyond the edge of the 
clavicle on one side without joining the axillary vein 
(Figs. 3, 4).

In the third and fourth cadavers, the CV is divid-
ed into two branches anterior to the clavicle; one 
of the branches joined the axillary vein, while the 

other joined the external jugular vein beyond the 
clavicle (Figs. 5, 6). The relatively thicker left CV in 

Figure 1. Left cephalic vein in the first cadaver. The left cephalic 
vein ascended along the deltopectoral groove and joined the left 
jugular vein beyond the clavicle; CL — clavicle; CV — cephalic 
vein; EJV — external jugular vein.

Figure 2. Right cephalic vein in the first cadaver. The right cephalic 
vein ascended along the deltopectoral groove and joined the right 
jugular vein beyond the clavicle; CL — clavicle; CV — cephalic 
vein; EJV — external jugular vein.

Figure 3. Left cephalic vein in the second cadaver. The left cephalic 
vein in the second cadaver divided into two branches in the delto-
pectoral fossa; CL — clavicle, CV — cephalic vein.
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the third cadaver ascended along the deltopectoral 
groove and bifurcated in the subclavian fossa (Fig. 5). 
A thin branch ran beyond the edge of the clavicle and 
opened into the external jugular vein. A thick branch 
anastomosed with the axillary vein beyond the up-
per edge of the pectoralis minor muscle under the 
clavicle. In addition, the right CV ascended along the 
deltopectoral groove and divided into two branches 
in the subclavian fossa. A relatively thinner branch 
opened into the external jugular vein beyond the 
edge of the clavicle, and a thicker branch entered the 
axillary vein under the clavicle. 

In the fourth cadaver, the right CV divided into two 
branches at the clavicle (Fig. 6). The thinner branch 
flowed into the external jugular vein in the supraclav-
icular region and the other, a relatively thicker branch, 
flowed into the axillary vein.

The CVs shown in Figures 3–6 divided into two 
branches before passing anterior to the clavicle. One 
branch joined the external jugular vein in the supr-
aclavicular region and the other branch joined the 
axillary vein.

In the 55 studied cadavers, 3 of 110 CVs joined 
the jugular vein beyond the edge of the clavicle 
(Figs. 1, 2). Furthermore, three other CVs divided into two 
branches at the deltopectoral triangle. One branch 
joined the axillary vein and the other joined the external 
jugular vein beyond the clavicle (Figs. 3–6). A distinctive 
course was observed on both sides in two of the four 
cadavers, in which the cephalic vein extended beyond 
the clavicle. Based on previous reports and the results 
obtained from this study, we classified the variations in 
the proximal region of the CV around the clavicle into 
four patterns (Fig. 7) [1, 3–10, 13, 14, 17–20, 22, 25].

The papers we reviewed were in English or Japa-
nese languages. A section of one of the papers was 
in French [7]. This paper stated that variants of the 
external jugular vein passed over the clavicle and 
anastomosed with the CV. Furthermore, we did not 
consider small tributaries, and single case reports 
were excluded. The course of the CV was classified 
into two types (1, 2) and two subtypes (A, B). Type 1 
follows a course beyond the clavicle and anastomo-
ses with the external jugular vein. Type 2 follows the 
same course beyond the clavicle, but unlike type 1, 
it anastomoses with the subclavian vein. Subtype A 
does not anastomose with the axillary vein, whereas 
subtype B does. In 5 of the 55 cadavers, the CV was 
located posterior to the clavicle. Two of the speci-
mens had type 1A cephalic veins and 3 had type 1B. 

Figure 4. Right cephalic vein in the second cadaver. The right 
cephalic vein in the second cadaver divided into two branches 
in the deltopectoral fossa; CL — clavicle; CV — cephalic vein.

Figure 5. Right cephalic vein in the third cadaver. The right 
cephalic vein in the third cadaver divided into two branches in the 
deltopectoral fossa. One of the branches joined the axillary vein, 
while the other joined the external jugular vein beyond the clavicle; 
CL — clavicle; CV — cephalic vein.

Figure 6. Left cephalic vein in the fourth cadaver. The left cephalic 
vein in the fourth cadaver divided into two branches in the delto­
pectoral fossa. The thinner branch joined the external jugular vein 
beyond the clavicle, and the other, a relatively thicker branch, 
joined the axillary vein; CL — clavicle; CV — cephalic vein.
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We classified the veins in the cadavers described in 
previous papers and reports according to the above 
patterns (Table 1). The gender, race, and side of the 
body studied were not recorded in some of these 
reports. For 86 cadavers described previously, the 
CV ran beyond the clavicle. These veins included 
17 type 1A, 46 type 1B, 17 type 2A, and 6 type 2B. The 
percentage of each CV type and subtype in all the 
reported cases is listed in Table 1. Type 1A comprised 

Table 1. Variations of the cephalic vein with a supraclavicular course

Articles Type 1A Type 1B Type 2A Type 2B Total

Present cases 2/110 (1.8%) 4/110 (3.6%) 6/110 (5.4%)

Mochizuki [9] 4/120 (3.3%) 4/120 (3.3%)

Hieda [4] 2/100 (2.0%) 2/100 (2.0%)

Tokano et al. [19] 7/221 (3.1%) 7/221 (3.1%)

Loukas et al. [8] 4/200 (2.0%) 4/200 (2.0%)

Świętoń et al. [18] 6/1828 (0.3%) 6/1828 (0.3%)

Świętoń et al. [17] 2/324 (0.6%) 12/324 (3.7%) 14/324 (4.3%)

Deslaugiers et al. [3] 2/100 (2.0%) 11/100 (11%) 13/100 (13%)

Plakornkul and Manoonpol [14] 5/208 (2.4%) 10/208 (4.8%) 15/208 (7.2%)

Le Saout et al. [7] 5/263 (1.9%) 5/263 (1.9%)

Anastasopoulos et al. [1] 2 2

De Maria and Cappelli [2] 1 1

Lau et al. [6] 1 1

Nayak and Soumya [10] 1 1

Kim and Han [5] 1 1

Patil et al. [13] 1 1

Villegas et al. [22] 1 1

Wysiadecki et al. [25] 1 1

Trigano et al. [20] 1 1

Total 17 46 17 6 86

Values represent frequencies and percentages. All the percentages were rounded to the nearest whole number [1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 13, 14, 17, 18, 19, 20, 22, 25].

approximately 0.4%, type 1B 1.2%, type 2A 0.4%, 
and type 2B 0.2%. The proportion of type 1B was 
the highest among the four patterns. 

DISCUSSION
Our specimens were Japanese self-donated ca-

davers (35 men and 20 women). None of the bodies 
died from external factors or accident. The limitations 
of our study include the proportional difference in 

Figure 7. Variations in the course of the cephalic vein (CV) around the clavicle (CL) were classified into four patterns. Type 1A — the cephalic 
vein did not join the axillary vein in the deltopectoral triangle, but anastomosed with the external jugular vein beyond the clavicle. Type 1B — 
the cephalic vein joined the axillary vein in the deltopectoral triangle and the external jugular vein beyond the clavicle. Type 2A — the cephalic 
vein did not join the axillary vein in the deltopectoral triangle, but joined the subclavian vein beyond the clavicle. Type 2B — the cephalic vein 
joined the axillary vein and the subclavian vein beyond the clavicle; AV — axillary vein; EJV — external jugular vein; SV — subclavian vein.
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appearance of jugulocephalic vein (JCV) in between 
the cadavers and the other reports could be explained 
later in this discussion.

The papers listed in Table 1 reported the course 
of the CV anterior to the clavicle, but those papers 
did not find variations in these cases. We found four 
variations of the CV anterior to the clavicle based on 
the following conditions: whether the CV is anasto-
mosed to the axillary vein in the deltopectoral triangle 
or not and whether the CV is anastomosed to the 
subclavian vein or external jugular vein beyond the 
clavicle. In type 1B, the CV joined the axillary vein in 
the deltopectoral triangle and also joined the external 
jugular vein beyond the clavicle. This type has the 
highest proportion among the four patterns.

To briefly summarise our results, five cadavers 
were found in which the CV anastomosed with the 
external jugular vein beyond the clavicle. Eighty-five 
other cases in which the CV ran beyond the clavicle 
were reported in previous studies. The variations in 
the courses of these CVs were classified into four 
types: 1A, 1B, 2A, and 2B as detailed above. In type 
1A, the cephalic vein did not join the axillary vein in 
the deltopectoral triangle but anastomosed with the 
external jugular vein beyond the clavicle. In type 1B, 
the CV joined the axillary vein in the deltopectoral 
triangle and also joined the external jugular vein 
beyond the clavicle. In type 2A, the CV did not join 
the axillary vein in the deltopectoral triangle, but 
joined the subclavian vein beyond the clavicle. In type 
2B, the CV joined the axillary and subclavian veins 
beyond the clavicle. Our five cases were classified as 
types 1A and 1B.

From the viewpoint of the development of the vein 
in relation to the clavicle, we wondered why type 1B 
was relatively common in the proximal part of the 
CV. Type 1B has two vessel courses that anastomose 
with the external jugular and axillary veins. According 
to Padget [11], during development, the CV initially 
extends from the distal end to the proximal end of 
the arm, rather than from the proximal to the dis-
tal ends. The CV later becomes the jugular CV, also 
called the JCV, which anastomoses with the primitive 
subclavian vein very close to the internal jugular vein. 
Eventually, it develops into the external jugular and 
subclavian veins. Around the same time, the primitive 
clavicle appears under the JCV, while the anterior part 
of the JCV at the clavicle disappears. Thus, type 1A 
is considered a remnant of the anterior part of the 
JCV, which normally disappears. Type 1B is considered 

the connection that leads back into the main stream 
when the anterior part of the JCV does not disappear. 
Type 2A is considered the same as type 1A, with 
a connection to the subclavian vein that does not exist 
in type 1. Type 2B is considered the same as type 1B, 
also with a connection to the subclavian vein that 
does not exist in type 1. 

The unusual courses of the CV beyond the clavicle 
were found on both sides in some of the cadavers at 
our university, and one side of the JCV was thicker 
than the other. However, none of the other papers 
mentioned this detail, with the exception of Anastaso-
poulos et al. [1, 17]. Radiological studies of unusual 
JCVs focused on one side only, which may explain 
why the percentage of unusual courses reported on 
both sides was low.

The percentage of JCVs in all publications, other 
than case reports, was approximately 2%. Exclud-
ing reports on catheterisation and angiography, the 
percentage of unusual JCVs in cadaveric reports was 
approximately 4%. The reason for the difference is 
that the reports on catheterisation and angiography 
were based on observations of only one side. Our 
results indicate a high probability that unusual JCVs 
occur bilaterally. Some of the catheterisation and 
angiography studies may have overlooked the JCV 
because only one side was observed. The percentage 
of unusual JCV calculated based on the number of 
dissections could be higher than that reported in the 
catheterisation and angiography studies. Therefore, if 
both arms were considered, the occurrence in all cases 
should be closer to 4%. Future studies can evaluate 
both arms with a larger pool of cadavers to confirm 
the incidence of unusual JCVs. Considering the gener-
ic vein development process, multiple veins converge 
into specific courses at a young age. This means that 
the courses of the veins continue to change until 
a specific age. If possible, we would like to clarify the 
age when this alteration occurs by identifying the 
percentage of unusual CVs in the upper arm accord-
ing to age. Compared to the subclavian and external 
jugular veins, the proximal part of the CV is known to 
be associated with fewer complications when used for 
access to the central vein to administer medications. 
If necessary, either venous puncture or the cut-down 
approach with direct visualisation in the deltopectoral 
groove can be employed for the implantation of 
a catheter or a cardioverter-defibrillator. Thus, cardiol
ogists or oncologists involved in catheter placement 
should be aware of the occasional occurrence of 
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this unusual JCV variant, especially the type without 
anastomosis to the axillary vein. 

CONCLUSIONS
Based on the result of 110 samples, from our study 

and previous reports, the proximal part of 2% to 4% 
of CVs around the clavicle followed a course beyond 
the clavicle. These cases were classified into four types 
according to the anastomosis, namely, types 1A, 1B, 
2A, and 2B. Knowledge of these anatomical variants 
could avoid serious complications during catheter 
implantation.
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