
Original Article

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0/) 
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

Copyright © 2015. Anatomy & Cell Biology

http://dx.doi.org/10.5115/acb.2015.48.1.62
pISSN 2093-3665   eISSN 2093-3673

of the importance of the approaching superficial veins, 
however, students in the health care system usually have 
rare opportunities to observe actual human superficial vein, 
including anatomy cadavers. Furthermore, application of 
educated anatomical knowledge to the practical venipuncture 
procedure is difficult work because of variation of the 
anatomy of superficial vein [1, 2].

The one of most common site for venipuncture is the 
superficial veins in the cubital fossa of upper limbs which 
include the cephalic, basilic, median cubital, and antebrachial 
veins and their tributaries. Because of the wide variations 
of these superficial veins, it has been reported that adverse 
effects such as bruising, hematoma, and sensory change 
occurred by mispuncture in various health care system [3, 4]. 
For the accomplishment of venipuncture of these superficial 

Introduction

Venipuncture for obtaining a blood sample is one of the 
most common procedures in the emergency room. It is 
performed by various medical practitioners such as physician, 
nurse, emergency medical technician. For inexperienced 
health workers, it can be the most frustrating and most 
important task for building rapport with patients. Despite 
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Abstract: The purpose of this study was to report variations of the cubital superficial vein patterns in the Korean subjects, 
which was investigated by using venous illuminator, AccuVein. The 200 Korean subjects were randomly chosen from the 
patients and staff of the Keimyung University Dongsan Medical Center in Daegu, Korea. After excluding the inappropriate cases 
for detecting venous pattern, we collected 174 cases of right upper limbs and 179 cases of left upper limbs. The superficial veins 
of the cubital fossa were detected and classified into four types according to the presence of the median cubital vein (MCV) or 
median antebrachial vein. The type II, presenting the both cephalic and basilic vein connected by the MCV, was most common 
(177 upper limbs, 50.1%). Although the most common type in male and female was different as type I (108 upper limbs, 49.3%) 
and type II (75 upper limbs, 56.0%), respectively, statistical significance was not detected (P=0.241). The frequency of the each 
types between right and left upper limbs was also not different (P=0.973). Among 154 subjects who were observed the venous 
pattern in the both upper limbs, 76 subjects (49.3%) had the same venous pattern. Using AccuVein to investigate the venous 
pattern has an advantage of lager scale examination compared to the cadaver study. Our results might be helpful for medical 
practitioner to be aware of the variation of the superficial cubital superficial vein.
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veins without such accidents, it is important to understand 
the courses of the superficial veins.

Although there are numerous variations of the superficial 
venous system in the cubital fossa, it was classified into several 
types by investigators. Most of them classified the courses 
of the superficial veins into four or six types [5-9]. However, 
none of these have conducted large scale examinations using 
any specific equipment in alive human.

Recently, several devices using infrared reflection were 
developed to optimize peripheral venipuncture [10, 11]. It 
was reported that the first-attempt success rate was higher in 
the using device group than the control group [12]. Among 
those devices, one of the commercially available devices is 
the AccuVein AV300 (AccuVein LLC, Cold Spring Harbor, 
NY, USA). Here, we examined the different type courses of 
superficial veins in the cubital fossa in a large scale Korean 
population performed by AccuVein AV300 device (AV300).

Materials and Methods

In this study 120 males and 80 females were randomly 
selected from among the patients and staff of the Keimyung 
University Dongsan Medical Center in Daegu, Korea. All 
subjects were Koreans aged between 21 and 87 years (mean, 
52.6 years). Excluded were those with thick subcutaneous 
tissue layers which was not observed by AV300 or wound 
within the cubital region. As a result, we collected 174 cases 
of right upper limbs and 179 cases of left upper limbs. After 
taking the subject's consent, the superficial veins of the cubital 
fossa were made prominent by using AV300 about 10 cm 
proximal to crease at the elbow and by active movements 
of the forearm. The veins were marked on the skin and the 

pattern of veins in each case was accurately drawn on a sheet 
of paper which was identified with the name, sex and age of 
the subject; venous patterns on the right and left sides were 
noted separately. Small veins were ignored. All the drawings 
obtained were carefully studied and analyzed.

Types of superficial venous arrangement
The cubital veins are classified into four main groups based 

on previous study [8] with following criteria (Fig. 1).
Type I: The median antebrachial vein was dominant and 

joined both cephalic vein (CV) and basilic vein (BV) in the 
cubital region.

Type II: In the cubital region, the median cubital vein 
connected the two veins in the cubital region.

Type III: In the cubital region, development of the brachial 
CV was poor or missing.

Type IV: No communicating branch between the CV and 
BV.

Statistical analysis
Statistical analysis was done using the SPSS version 18.0 

(SPSS Inc., Chicago, IL, USA). For comparisons, chi-square 
Fisher exact test was used to determine significance at P<0.05.

Results

We visualized the morphology of the superficial vein in 
the cubital region using AV300 (Fig. 2), and classified them 
into four types (See Materials and Methods). In agreement 
with previous study [8], type II was the most common type 
(177 upper limbs, 50.1%) (Table 1), while type I, III, and 
IV was found in 165 (46.7%), 7 (2.0%), and 4 upper limbs 

Fig. 1. Running patterns of superficial 
veins in right cubital fossa. The patterns 
were classified into four types (See 
Materials and Methods). CV, cepha lic 
vein; BV, basilic vein; MCV, me dian 
cubital vein; MABV, median ante
brachial vein.
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(1.1%), respectively. Comparison in sexual difference, the 
most common type in male and female was different as type I 
(108 upper limbs, 49.3%) and type II (75 upper limbs, 56.0%), 
respectively. However, different frequency of the type of a 
superficial vein between men and women was not significant 
(P=0.241, Fisher exact test). Furthermore, frequency of the 
type between right and left upper limbs was not different 
(P=0.973, Fisher exact test) (Table 2).

We were able to distinct the venous pattern in the both 
sides of 154 subjects among examined 200 subjects. Seventy 
six subjects (49.3%) had the same venous pattern in both 
upper limbs. The association of the type frequency between 
right and left upper limbs seems to be significant (P<0.001, 
Fisher exact test) (Table 3), which means laterality of the 
superficial vein type. 

Discussion

The results from this study show that gender influence was 
not significant on the venous pattern of the cubital region 

of the upper limbs. The right and left side difference in both 
sexes was also not significant. The frequency of the venous 
pattern was comparable to the previous cadaver study in 
Asian [8] in which the frequencies of types I, II, III, and IV 
described as 41.7%, 56.7%, 1.7%, and 0%, respectively.

Most medical practitioners are aware of two patterns of 
venous returns in the cubital fossa. Standard textbooks of 
anatomy state that the median cubital vein passes diagonally 
across the roof of the cubital fossa and connects the CV 
on the lateral side with the basilic vein on the medial side 
[2]. So called N-type or type II in our study was the most 
common pattern which was present 56.0% of females 
and 46.6% of males. Another textbook states that a single 
median antebrachial vein divides into median cephalic and 
basilic veins which drain into the cephalic and basilic veins 
respectively. We found this pattern, so called M-type or type I 
in 42.5% of females and in 49.3% of males.

Absence of the median cubital vein or communicating 
branch between the cephalic and basilic veins, type IV, was 
found in 1 upper limb in females and in 3 upper limbs in 
males. The type III, poor development of CV, was found 
in 1 upper limb of females and in 6 upper limbs of males. 
Although these two rare types of cubital vein pattern were 
found higher in males than in females, statistical significance 
of gender influence was not found. The association of these 
two patterns between right and left upper limbs was seemed 
to be significant. Cause of the low frequency of the venous 
patterns III and IV, however, it was not able to statistically 
interpret the results. Therefore, it needs to conduct further 

Fig. 2. Image of veins captured and projected on the skin of cubital 
region by AV300.

Table 1. Number and frequency of the type of the superficial vein in the cubital 
region of both gender

Type Male Female Total 
I 108 (49.3) 57 (42.5) 165 (46.7)
II 102 (46.6) 75 (56.0) 177 (50.1)
III 6 (2.7) 1 (0.7) 7 (2.0)
IV 3 (1.4) 1 (0.7) 4 (1.1)
Total 219 (100) 134 (100) 353 (100)

Values are presented as number (%).

Table 2. Number and frequency of the type of the superficial vein in the cubital 
region of both upper limbs

Type Right Left Total 
I 85 (47.5) 80 (46.0) 165 (46.7)
II 88 (49.2) 89 (51.1) 177 (50.1)
III 4 (2.2) 3 (1.7) 7 (2.0)
IV 2 (1.1) 2 (1.1) 4 (1.1)
Total 179 (100) 174 (100) 353 (100)

Values are presented as number (%).

Table 3. The contingency table of the type of the superficial vein in the cubital 
region between both upper limbs

Left
Right

Total
Type I Type II Type III Type IV

Type I 40 36 0 0 76
Type II 37 33 2 1 73
Type III 0 1 2 0 3
Type IV 0 1 0 1 2
Total 77 71 4 2 154
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study including more subjects about gender influence or 
left-right symmetry of these two rare venous patterns in the 
cubital region.

Comparing with the cadaver dissection, our study has 
some limitations of missing the small vessels and being 
not able to examine the topological correlation with the 
cutaneous nerve in the cubital region. It also needs to conduct 
the cadaver dissection within the cubital region finding the 
topological pattern of the venous patterns and the cutaneous 
nerve. Nevertheless, our study has an advantage of larger scale 
examination compared to the cadaver study. Considering 
with the high success rate of venipuncture using intravenous 
illuminator [12], our study has an advantage of more accuracy 
in classifying the venous pattern compared to the vein 
engorgement study using tourniquet.
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