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Abstract 

The cephalic vein is one of the most distinguished superficial veins of the upper limb. 

Its clinical value lies in venous access. There is little known about the variation of its 

formation in relation to the anatomical snuffbox. Hence, anatomical variants in the 

origin of the cephalic vein are important in clinical practice. Subsequently, this study 

was designed to examine the variation of the cephalic vein formation in relation to the 

anatomical snuffbox. 

A cross-sectional study of 438 subjects (722 hands), was prepared to study the cephalic 

vein among Jordanian students and staff of one of the major governmental Medical 

College in Jordan, by using infrared illumination system. The obtained data was 
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analyzed according to; gender, sidedness, and handedness. Four sites for the formation 

of the cephalic vein in relation to the anatomical snuffbox were found. There was a 

significant relation between gender and sidedness, and the sites of formation of the 

cephalic vein (p < 0.0001) and (p = 0.048) respectively. For the first time this study 

identified different sites for the formation of the cephalic vein in relation to the 

anatomical snuffbox. However, regardless of its sites of formation, the cephalic vein 

was running in 98% of the examined hands in the anatomical snuffbox. 

Key words: anatomic variation, cannulation, hand, veins, venous access 

 

 

INTRODUCTION 

The cephalic vein (CV) as a term  originates from the Arabic word al-kefal, 

which means "outer" and was first used by Muslim physician Ibn Sina, when the term 

was translated to Latin, cephalic inaccurately was selected to replace the Arabic origin 

of the term (3). The CV is a superficial vein that originates from the radial aspect of the 

dorsal venous network of the hand. It is formed when the dorsal digital vein from the 

radial side of the index finger and the two dorsal digital veins of the thumb join each 

other.  It arises on the roof of the anatomical snuffbox (AS) then crosses the radial 

styloid process and courses upward on the anterolateral side over the forearm. Then it 

passes upwards over the antecubital region, where it may receives blood from the 

median cubital vein, and continues to ascend on the anterolateral side of arm lateral to 

the biceps muscle in the deltopectoral groove. Later on, the vein passes through the 

axilla, by piercing the clavipectoral fascia to drain and end into the axillary vein. 

Throughout its course, the CV has three clinical important regions; it's origin on the 

hand in the AS, in the cubital fossa and its termination in the axillary vein. The latter 

two regions were studied and it has been concluded that the CV has different anatomical 

patterns in those regions  (6, 8, 13, 22). However, the anatomical patterns of the CV in 

the AS seemed to be overlooked.  

 The anatomical snuffbox (AS) is a descriptive anatomical term for the triangular 

hollow on the radial part of the dorsum of the hand, which is formed by depressing skin 

of muscle contraction; the base is directed to the wrist while the apex is directed to the 

thumb. The impression is most apparent when the thumb is abducted and extended. It is 

https://radiopaedia.org/articles/biceps-brachii
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limited on the ulnar (posterior) side by the extensor pollicis longus (EPL) tendon, 

whereas on the radial (anterior) side by tendons of the abductor pollicis longus (APL) 

and extensor pollicis brevis (EPB). The base is formed by the distal margin of the 

extensor retinaculum, while the apex is created by the attachment of EPL and EPB 

tendons (5). The terminal part of the superficial branch of the radial nerve (SBRN) and 

the CV pass through the superficial fascia that forms in addition to the skin the roof of 

the AS. The floor is formed by the base of the first metacarpal bone, trapezium, 

scaphoid and the distal radius (5). The RA and the extensor carpi radialis tendons are at 

the bottom of AS (2). 

The relation between the CV and the AS has always been underestimated 

regardless of its clinical value. For example, clinical procedures such as venous 

cannulation of the CV in the AS is a well known site (12). Placing an arteriovenous 

fistula (AVF) which is applied surgically to obtain vascular access between the radial 

artery (RA) and CV in patients on hemodialysis is another procedure used in this area  

(10, 19, 25 ). Also, it has been shown that, maintaining satisfactory venous drainage of 

the hand using  neurovascular pedicles, which include the transferred digit or the 

reimplanted digit gives the CV another clinical importance (9, 14, 21). The large 

diameter of the distal part of the CV has been suggested for vein puncture, especially; 

because this part is easier to view and palpate  (9). Furthermore, it was reported that the 

vein puncture of CV adjacent to the AS is the ideal site beside the cubital fossa (9). 

However, other studies have challenged the access of the CV in the AS and the distal 

part of the forearm, for example, Robson et al. (14) and Samarakoon et al. (17) stated 

that cannulation of the CV in the distal third of the forearm should be avoided; to 

prevent any possible injury of the  SBRN. Besides, Vialle et al. (24) recommended that 

CV puncture must be at least 12 cm above the styloid process of the radius to avoid 

injury to SBRN. 

This valuable relationship between the CV and AS has been mentioned in some 

studies as findings but not as a full study about these two valuable anatomical 

structures. For example,  it has been reported that sometimes the origin of the CV from 

the dorsal venous network of the hand can be recognized in the roof of the AS. Another 

study has demonstrated that the SBRN was largely related to the CV in 80% of the 

studied forearms, which underlay the CV (14). Furthermore, within the AS there were 



connections between the vena comitantes of the radial artery (RA) and the CV, and the 

CV was found considerably in the ulnar part of the AS (20). A case study for dissecting 

upper limbs of 2 months infant showed normal beginning of CV in the roof of the AS, 

no variation in the vein of the right upper limb, while the left upper limb showed 

abnormal running up and continuation of CV (15). A cadaveric study of 10 cadavers 

was carried out to demonstrate the variations in the tendons of the AS in a Malaysian, it 

was found that 2 hands of different specimens showed the CV in the AS (23). 

Therefore, the present study aimed to study and describe in details the origin of the CV 

in relation to AS. Also, to characterize any possible anatomical patterns for CV in the 

AS. 

 

MATERIALS AND METHODS 

Subjects 

A total number of 438 subjects were included in the study; 217 males and 221 

females. A total number of 722 hands were examined. They were chosen randomly 

from the Hashemite University. The age group considered was between 18-35 years. A 

total of 239 hands with injuries, scars, burns and hairy skin, were excluded (exclusion 

rate 33%). In females; 39 right hands and 49 left hands were excluded, while in males; 

69 right hands and 84 left hands were excluded. 

Subjects were informed in detail about the procedure and written consent was 

signed. The study was approved by the Institution Review Board of the Hashemite 

University (IRB #) P.0/222/1704841. 

 

Instruments 

The infrared (IR) vein illumination system (Sure vein ZD-JM-260-01) has been 

used to identify the formation of the CV. It utilizes 750 nm - 980 nm wavelength of 

infrared light, with an effective distance of projection by 29 cm - 31cm.  

 

Study design 

The procedure was conducted in a dark room with a temperature between 24-26 

°C. Subjects instructed to sit and rest their fisted hand in midprone position on the 

enhancer. Before exposing the hand to the IR beam, the targeted area was carefully 



identified. The targeted area was the AS includes the medial and lateral boundaries. It is 

limited on the medial side by EPL tendon, whereas on the lateral side by tendons of 

APL and EPB, the styloid process of the radial bone which was taken as the proximal 

boundary and the tendons of the AS they approximate to form the apex. The apex, 

which directed into the first metacarpophalangeal joint (MPJ) considered the distal 

boundary of the targeted area.  

The EPL and APL tendons were identified and were marked by putting a dot by 

a pen on both of them. The targeted area of the examined hand was then exposed to the 

IR beam. The CV was followed in the AS and at the proximal forearm on the lateral 

side to be assured that it was the CV. 

The targeted area of the examined hand was then exposed to the IR beam. Each 

subject had two photos for the right and left hands; the CV was photographed by a 

mobile phone camera. Images were carefully analyzed and grouped according to the 

formation of the CV in relation to the AS.  

 

Statistical analysis 

Data analysis was performed using IBM SPSS Statistics version 22 software. 

Chi-square test was used to test the association between gender, sidedness and 

handedness, and the sites of formation of the CV. Statistical comparisons were made by 

Student’s unpaired t-test. The association was considered statistically significant if P < 

0.05. 

 

RESULTS 

 The final population of the study consists of 438 subjects; 217 males and 221 

females (Table 1). The total number of the hands was 722 hands. The number of the 

hands included in this study was 368 in males and 354 in females (Table 1). The 

number of right hands included in this study was 368 and the number of left hands was 

354. Two hundred and eighty three hands were excluded (exclusion rate of 33%). 

 It was found during the examination of the CV, the formation of the CV was 

variable in relation to the AS (Fig. 1). Thus, the CV was formed either inside the AS 

(Type A) or outside it (Type B), Type A was found in 305 (63%) of the examined hands 

and type B was found in 178 (37%) of the examined hands. Further examination 



showed that the CV was not only formed in the AS (Type A) but also was formed at 

different levels (Table 2). Type A1 was present in 87 (18%) of the examined hands, 

where the CV was formed in the distal part of the AS (Fig. 2). Type A2 was the most 

common being in 218 (45%) of the examined hands (the CV was formed in the 

proximal part of the AS (Fig. 3). 

 Also, there were two types of Bs (according to their location medial or lateral to 

the AS): type B1 (n = 170, 35%) of the examined hands, where the CV was formed 

medially to the EPL tendon (Fig. 4), and Type B2 (n=8, 2%) of the examined hands, 

which was the least common, (the CV was formed lateral to the APL tendon) (Fig. 5). 

 The most common site of formation of the CV was in the AS proximally in both 

males 98(48%) and females 120(43%), but not in both hands, where the formation of 

the CV in AS proximally was proportionally greater in right hands 120(46%) compared 

with left hands 98(44%) (Table III). While the formation of the CV outside the AS 

medially was greater in left hands 100(45%) (Table III). In males, the most common 

site of formation of the CV was in the AS proximally in right and left hands 55(50%) 

and 43(46%) respectively, while in females, the most common site of formation of the 

CV was different in both hands; was in the AS proximally in right hands 65(43%), but 

was outside the AS medially in left hands 64(49%) (Table IV). Also, the formation of 

the CV in AS proximally was proportionally greater in left handed 98(44%) compared 

with right handed 83(41%) (Table III). Moreover, it was noted that the symmetry of the 

site of formation of the CV between both hands in the same subject (in the total sample) 

was 107 (25%), the symmetry in females was 64(15%), which is greater than the 

symmetry in males 43(10%) (Table V). 

 Statistical analysis using the chi-square test, there was a significant relation 

between both right and left hands, and site of the CV formation (P=0.048). There was a 

significant relation between both females and males, and the site of the CV formation 

(P< 0.0001). Also, there was significant relation between sidedness and site of CV 

formation in males (P= 0.01), and in females (P=0.009). There was NOT a significant 

relation between right handed and left handed subjects and the site of the CV formation 

(P=0.081). 

 

DISCUSSION 



 The main finding of the present study was the characterization of the course of 

the CV in relation to the AS. Two main origins have been demonstrated; the first one 

was identified within the AS either in its proximal or in its distal parts. The second 

origin, however, was identified outside the AS either in its medial or lateral sides. 

However, despite these different origins of the CV, it was running in the AS in 98% of 

the examined hands. 

 The IR illuminator has been used before in recognition of different veins in 

different areas, like the veins on the cubital fossa and the veins on the dorsum of the 

hand (4, 7). It should be noted that the present study did not examine the course of veins 

that formed the CV as it was not one of the aims of this study and because these veins 

cannot be imaged at the same time with CV due to the limited area that can be measured 

by IR illuminator. However, it has been reported that the origin of the CV is usually 

from the dorsal superficial venous network of the hand, specifically from the radial side, 

also the veins receive both dorsal digital veins from the thumb (24). It is also worth 

mentioning that, in each examined hand the course of the CV was traced, separately, on 

the distal part of the lateral aspect of the forearm to confirm that the examined vein was 

the CV. The courses of the veins that formed the CV and its course proximal to the AS 

could be part of future projects as they need further examinations. 

 One of the most important findings in the present study is the demonstration of 

the relation of the CV and the AS. Despite the different sites of formation of the CV, it 

was running in the AS in 98% of the examined hands. These results are in agreement 

with another study in which the presence of the CV in the AS has been identified during 

AVF procedures in all patients (10). Another anatomical study that revisited the 

anatomy of the AS and its contents also found and described the CV and its 

communications in the AS (20). The present study did not investigate the reasons 

behind this very well established a relationship between the CV and AS. However, we 

may suggest that based on the anatomical course of the veins that participate in the 

formation of the CV, that they have no other options but to run through the AS or near 

to it. The dorsal digital vein from the radial side of the index finger which lies on the 

lateral side of the hand and the two dorsal digital veins of the thumb coming from the 

most lateral side of the hand (the thumb) find the nearest point to join each other in the 

AS to form the CV on the dorsum of the hand. In fact, this should not be surprising as it 



has been reported that superficial veins of the hand are running in radial and ulnar 

groups (4).   The radial group drains a much larger portion of the hand and forms the 

CV which is running on the lateral side of the forearm. Therefore, the AS seems to be 

located right in the dorsum between the hand and the forearm. In addition, we have 

demonstrated that only in 2% of the examined hands the CV was neither formed inside 

the AS nor ran in the AS which has also been demonstrated in a different study where 

the CV in some cases was not found in the AS but in the 1st web space beside the RA 

and its branches (1, 18). 

 The present study has also investigated any possible patterns for the origin of the 

CV in relation to the AS. We have identified two anatomical patterns; one inside the AS 

named, (pattern A) with 67% and another pattern outside the AS, named (pattern B) 

with 37%. Furthermore, pattern (A) was running either in the proximal or distal parts of 

the AS. Pattern (B) was outside the AS either medial or lateral to the AS. These patterns 

have not been described before to the best of our knowledge and it should be mentioned 

that they might have been taken as the CV rather than its origin especially, in the pattern 

(A). Thus, while we indicate that the CV is almost in 98% of all examined hands was 

found in AS in the current study, it should be highlighted that both sides (the distal and 

proximal) of the AS have to be avoided when cannulating or operating the CV, because 

in these parts of the AS may run the origins of the CV but not the CV itself.  

 An observational study of 200 hands (in 100 living subjects) using torniquet to 

study the digital veins, metacarpal veins, dorsal venous arch, cephalic and basilic veins, 

CV has been observed in three different sites of formation; at 1st inter digital cleft (in 

our study it is B1), at As (in our study it is A1 and A2), and at lateral end of wrist (in 

our study it is B2). We added a new description of CV location in AS whether it was 

proximally or distally. The findings of their study confirm ours in that, the most 

common site of CV formation according to sidedness was in AS, and least common site 

was outside AS laterally. They found that, in the right hands, 53(53%) of the hands the 

CV site of formation was at 1st inter digital cleft, in 36(36%) of the hands was at AS, in 

11(11%) of the hands was at lateral end of wrist. While in the left hands, 51(51%) of the 

hands CV site of formation was at 1st inter digital cleft, in 31(31%) of the hands was at 

AS, in 18(18%) of the hands was at lateral end of wrist (18). The observation of the 

present study was unlike that of a study carried by Matsuo M.; a study of 32 hands and 



forearms from 18 cadavers, showed constant existence of the CV, which consistently 

derived from a collateral vein of the deep palmar arch (11).  The variation of the results 

between the present study and a aforementioned study could be due to the ethnic 

variation, as one of the studies confirmed the potential changeable role of ethnicity on 

the frequency distribution of certain patterns of the superficial veins on the hand (4). 

 The present study has fully examined whether the location of CV in relation to 

the AS is different in both sexes and both hands. Data obtained in the present study have 

indicated that the formation of the CV in the proximal part of the AS was the most 

common one for the CV in both sexes. However, when the course of CV in the AS was 

evaluated in both hands in the general population, it was also found that the formation 

of the CV in the proximal part of the AS is proportionally greater in the right hands. On 

the contrary, the formation of the CV outside and medial to the AS which was greater in 

left hands.  

 The current study has for the first time scrutinized the origin of the CV and its 

relationship with the AS and demonstrated that the CV was running within the AS in 

almost 98% of the examined hands. In addition, the CV has shown two anatomical 

patterns in its origin; within or outside the AS. These data may help and guide medical 

personal to better understand the curse of the CV and its different patterns of origin 

which may help in better cannulation and setting up arteriovenous fistula. 
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Figure 1. Illustration shows the different sites of formation of the cephalic vein in relation to the 

anatomical snuffbox. 

Figure 2. Right hand shows the presumed position of the tendon of extensor pollicis longus (EPL) muscle 

(1), the presumed position of the tendons of abductor pollicis longus (APL) and extensor pollicis brevis 

(EPB) muscles (2), the cephalic vein (CV) as it begins in the distal part of the anatomical snuffbox (AS) 

(3), continuation of the medial digital vein of the thumb (4) and continuation of the lateral digital vein of 

the thumb (5) where they resemble the origin of the CV. 

Figure 3: Left hand shows the presumed position of the tendon of extensor pollicis longus (EPL) muscle 

(1), the presumed position of the tendons of abductor pollicis longus (APL) and extensor pollicis brevis 

(EPB) muscles (2), and the cephalic vein (CV) (3) as it begins in the proximal part of the anatomical 

snuffbox (AS), (4) continuation of the medial digital vein of the thumb (4) and continuation of the lateral 

digital vein of the index (5) where they resemble the origin of the CV.  

Figure 4: Right hand shows the presumed position of the tendon of extensor pollicis longus (EPL) 

muscle (1), the presumed position of the tendons of abductor pollicis longus (APL) and extensor pollicis 

brevis (EPB) muscles (2), and the cephalic vein (CV) (3) which begins outside the anatomical snuffbox 

(AS), medial to the extensor pollicis longus tendon (EPL), continuation of the medial digital vein of the 

thumb (4) and continuation of the lateral digital vein of the index (5) where they resemble the origin of 

the CV. 

Figure 5: Right hand shows the presumed position of the tendon of extensor pollicis longus (EPL) 

muscle (1), the presumed position of the tendons of abductor pollicis longus (APL) and extensor pollicis 

brevis (EPB) muscles (2), and the cephalic vein (CV) (3) which originates outside the anatomical 

snuffbox (AS), lateral to the abductor pollicis longus tendon (APL), continuation of the medial digital 

vein of the thumb (4) and continuation of the lateral digital vein of the thumb (5) where they resemble the 

origin of the CV. 
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Table I: Demographic and experimental characteristics of the final population of the formation of the 

cephalic vein in relation to anatomical snuffbox 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table II: Subtotal frequencies of the anatomic variants under study of the formation of cephalic vein in 

relation to the anatomical snuffbox (N=483). 

 

The formation of the cephalic vein in relation 

to the anatomical snuffbox 

  

Subtotal (%Total) 

Inside the AS  305 (63%) 

 

 

  Distally 87 (18%) 

Number of 

excluding hands 

in study 

Total number 

 of hands 

in study 

Number of subjects 

 

Characteristic 

   Gender 

 

151 (63%) 368 (51%) 217 (49%) Male 

 

88 (37%) 354 (49%) 221 (51%) Female 

 

   Hand 

108 (45%) 368 (51%)  Right 

 

131(55%) 354 (49%)  Left 

 

   Symmetry 

 196 (45%)  Yes 

 

 242 (55%)  NO 

 



  Proximally 218 (45%) 

Outside the AS 178 (37%)   

 

 

Medially 170 (35%) 

  

Laterally 8 (2%) 

 

Table III: Frequency and number of sites of formation of the cephalic vein in relation to the anatomical 

snuffbox, according to gender (N= 483), sidedness (N=483) and handedness (laterality) (N= 228). 

Left 

handed 

 

 Right 

handed 

 Left hand   Right 

hand 

 Female Male The formation of 

the CV in relation 

to the AS 

 

2 

(8%) 

 55 

(27%) 

 23 (10%)   64 

 (25%) 

 45 

(16%) 

42 

(21%) 

Inside the AS distally 

 

12 

(44%) 

 83 

(41%) 

 98 (44%)   120 (46%)  120 

(43%) 

98 

(48%) 

Inside the AS 

proximally 

 

13 

(48%) 

 60 

(30%) 

 100 (45%)   70 

 (27%) 

 112 

(40%) 

58 

(29%) 

Outside the As medially 

 

0  3 

(2%) 

 2 

(1%) 

  6 

(2%) 

 3 

(1%) 

5 

(3%) 

Outside the AS laterally 

 

27  

(12%) 

 201 

(88%) 

 223 

(46%) 

  260 (54%)  280 

(58%) 

203 

(42%) 

Subtotal 

 

 

Table IV: Right and left hands Frequency and number of sites of formation of the cephalic vein in 

relation to the anatomical snuffbox according to gender  

 Female 

 

Male The formation of 

the CV in relation 

to the AS 

 

Lf 

hand 

Rt 

 Hand 

Lf  

hand 

 

Rt  

hand 

 11 34 12 30 Inside the AS distally 



(9%) (23%) 

 

(13%) (27%) 

 

 

 55 

(42%) 

65 

(43%) 

 

43 

(46%) 

55 

50%)) 

 

Inside the AS proximally 

 

 64 

(49%) 

48 

(32%) 

 

36 

(39%) 

22 

(20%) 

Outside the As medially 

 

 0 3 

(2%) 

 

2 

(2%) 

3 

(3%) 

 

Outside the AS laterally 

 

 130 150 93 110 Subtotal 

 

 

 

Table V: The possible symmetry of site of formation of the cephalic vein in relation to the anatomical 

snuffbox between both hands in the same subject. 

The formation of the CV 

in relation to the AS 

Total 

hands frequency 

Female 

hands  

frequency 

Male 

Hands 

frequency 

Inside the AS  

Distally 

15 

(3%) 

8 

(12.5%) 

7 

(16%) 

Inside the AS 

 proximally 

51 

(12%) 

26 

(40.5%) 

25 

(58%) 

Outside the AS  

medially 

41 

(10%) 

30 

(47%) 

11 

(26%) 

Outside the AS  

laterally 

0 0 0 

Total 107 out of 430 

(25%) 

64 out of 430 

(15%) 

43 out of 430 

(10%) 

 

 

 

 












