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ABSTRACT
The precise anatomical identification of the superficial venous patterns (VPs) of the body plays a vital role in 
venipunctures during emergencies. Therefore, this study aimed to define the most common VPs among Saudi 
population. These VPs can be used as a guideline for safe venipuncture, especially on areas commonly chosen 
for venipuncture: the cubital area and the dorsum of the hand. The VPs of the 200 adult participants, which 
comprised 110 (55%) males and 90 (45%) females, were studied between March and May 2025. The study was 
performed in good light and at room temperature by using an elastic tourniquet and a mobile phone camera. 
Three methods were adopted for the identification and detection of the accuracy and validity of VPs: prolonged 
tourniquet application on selected areas, tracing the courses and connections of veins, and using good light for 
capturing and photographing the veins. Six different VPs were observed on the dorsum of the hand and five on 
the cubital area. The most common VPs on the dorsum of the hand were A network-shaped (35.5% males & 
31.1% females), followed by W-shaped (28.2% males & 28.9% females). The most common VPs in the cubital 
area were M-shaped (45.5% males & 43.3% females), followed by Y-shaped (22.7% males & 31.1% females). No 
statistically significant differences were observed between the VPs of the upper extremities and sex (P > 0.05), 
while a statistically significant difference was found between the VPs and the right and left sides of the body, 
in both the dorsum of the hand and the cubital area (P < 0.05). Various types of VPs were observed in Saudi 
population. Notably, knowledge of these variations is useful for safe venipunctures, especially in emergency 
circumstances, to reduce failed attempts and risk of complications. The results of this study highlight the 
importance of investigating differences in VPs in clinical practices.
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INTRODUCTION
The deoxygenated blood of the upper extremities returns to the heart 
through two venous systemic structures: superficial and deep1,2,3. 
The superficial venous structure refers to the groups of veins that lie 
immediately under the skin, while the deep venous structure refers to the 
groups of veins that follow the arteries1,4. The most visible superficial 
venous structures in the upper extremities include the basilic, cephalic, 
median cubital, antebrachial, and dorsal digital metacarpal veins 
(DDMVs)5,6. These veins are frequently used in clinical applications 
such as blood transfusions and venous therapy administration due 
to their easy accessibility7. Therefore, they are a topic of interest for 
researchers, anatomists, and healthcare workers5,8. However, these 
veins show numerous anatomical variations to form different venous 
patterns (VPs); among different populations, knowledge of the VPs 
is important for healthcare practitioners to ensure safe venous access 

in emergency cases9. Several studies have shed light on these patterns 
in different populations by using different methods. However, more 
detailed studies are needed to facilitate the venipuncture process for 
patients and reduce complications. Therefore, this study aimed to 
define the most common superficial VPs among the Saudi population. 
These VPs can be used as a guideline for safe venipuncture, especially 
on the area most chosen for venipuncture: the cubital region and the 
dorsal surface of the back of the hand.

MATERIALS AND METHODS 
Study setting and design: This cross-sectional observational study was 
conducted in 200 healthy volunteer adult medical students (110 males 
and 90 females). This study was performed at the Faculty of Medicine 
of Al-Baha University, Saudi Arabia, between March and May 2025. 
The ages of the participants ranged from 20 years old to 30 years old. 
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The study was carried out in good light and room temperature by using 
an elastic tourniquet, a questionnaire sheet, a mobile phone camera, 
and a computer with Excel software for data collection. The upper 
extremities that showed health problems such as fractures, injuries, 
scars, burns, edema, infections, and wounds were excluded from the 
study before venous examination. After venous examination, the upper 
extremities with complex VPs, small veins, and unclear veins were also 
excluded. 

Data collection techniques and procedure: Participants were 
positioned comfortably. Then, their upper limbs were exposed from the 
shoulder to the hand. For the appearance of the DDMV, the tourniquet 
was placed 4 cm above the radial styloid process. For the appearance 
of superficial venous structures on the cubital area, the tourniquet was 
placed 5 cm above the condyles of the humerus. At both sites, the 
tourniquet was tightly tied for approximately 3–4 min, and participants 
were requested to clench their fists throughout this period. Thereafter, 
we waited until the veins became visible for the study. Finally, the 
veins, courses, and connections were carefully observed and studied. 
Three methods were adopted for the identification and detection of the 
accuracy and validity of VPs: 1) ensuring a prolonged application of 
the tourniquet in selected areas, 2) carefully following the vein courses 
and connections, and 3) using good light to capture and photograph 
the veins. Six different VPs were observed on the dorsal surface of 
the hand. They were formed from the connections of the DDMV and 
classified as follows.

•	 Network pattern: In this form, the first, second, third, and fourth 
DDMVs were found to be connected by different intravenous 
connections, which formed a network pattern. 

•	 W-shaped pattern: In this form, the second, third, and fourth 
DDMVs were found to be connected, which formed a W-shaped 
pattern. 

•	 C- or curve-shaped pattern: In this form, the second and second 
DDMVs were found to be connected, which formed a C- or arch-
shaped pattern. 

•	 H-shaped pattern: In this form, the second and third DDMVs were 
found to be connected by a transverse vein at the proximal ends of 
the metacarpal bones, which formed an H-shaped pattern.

•	 Y-shaped pattern: In this form, the second and third DDMVs were 
found to be connected at the proximal sides of the metacarpal bones 
to form a Y-shaped pattern. 

•	 Tree-shaped pattern: In this form, the second, third, and fourth 
DDMVs were found to be connected on the proximal sides of the 
metacarpal bones, which formed a tree-shaped pattern. 

Five different VPs were observed in the cubital area. They were formed 
from the connections of the following veins: median cubital, cephalic, 
basilic, and antebrachial. These VPs were classified as follows.

•	 M-shaped pattern: In this form, the antebrachial vein was found to 
split into two limbs distal to the elbow: one joining the basilic, and 
the other joining the cephalic. They formed an M-shaped pattern.

•	 N-shaped pattern: In this form, the median cubital vein was found 
to be oblique, which connected the cephalic with the basilic. As a 
result, an N-shaped pattern was formed.  

•	 H-shaped pattern: In this form, the median cubital vein was found to 
run horizontally, which connected the cephalic to the basilic. Thus, 
an H-shaped pattern was formed. 

•	 Y-shaped pattern: In this form, the antebrachial vein was split into 
two parts distal to the elbow: one remained cephalic, while the other 
remained basilic. They formed a Y-shaped venous form. In this case, 
the lower segment of the basilic and cephalic veins may be absent 
or very small. 

•	 II-shaped pattern: In this form, the basilic and cephalic veins 
bypassed anterior to the cubital area without connections, which 
formed an II-shaped pattern. In such a case, the median cubital and 
antebrachial veins may be absent or very small. Some images were 
captured using a mobile phone camera (Honour X9c, Mode BRP-
NX1/108 MP, f/1.8, (wide), 1/1.67", PDAF, OIS).

Data analysis: Data were analyzed using statistical software IBM 
SPSS version 23.0 (IBM Corp., Armonk, NY, USA). The frequencies, 
percentages, and P values were taken. A level of less than 0.05 (P < 
0.05) was considered statistically significant.  

Ethical approval: Participants were informed regarding the purpose 
of the study. A written agreement was obtained from participants who 
agreed to share some images in the study. Then, ethical approval was 
obtained from the Ethics Team of the Faculty of Medicine of Al-Baha 
University, Saudi Arabia (IRB/ANT/BU-FM/2024/165).

RESULTS
The total number of adult medical students included in this study was 
200. Their ages ranged from 20 years old to 30 years old (mean age, 
24.3 ± 2.16 standard deviation). The total targeted upper extremities 
were 400. Among them, 200 (50%) were excluded: 160 (40%) before 
the venous examination, and 40 (10%) after the venous examination. 
They were excluded because of failure to meet the study criteria. Out 
of the included upper extremities, 110 (55%) were from males and 90 
(45%) were from females, and 80 (40%) were from the right and 120 
(60%) from the left (Table 1).

Among the VPs observed on the dorsal surface of the hand, the most 
common pattern among all participants was A network-shaped (35.5%) 
in males and (31.1%) in females, followed by W-shaped (28.2%) 
in males and (28.9%) in females. The less observed pattern was the 
C-shaped (3.7%) in males and (4.5%) in females, while the H-, Y-, and 
tree-shaped were found (9.0%, 12.7%, and 10.9%) in males and (11.1%, 
13.00%, and 11.1%) in females, respectively (Table 2). Concerning 
the right and left sides of the body, A network-shaped (37.5%%) and 
C- or curve-shaped (23.8%) patterns were more common on the right, 
while W-shaped (33.3%) and Y-shaped (25.00%) patterns were more 
common on the left (Table 2 and Figure 1). During observation on the 
dorsal surface of the hand, the second, third, and fourth DDMVs were 
the most visible ones. 

Among the VPs identified in the cubital area, the most common pattern 
among all participants was M-shaped (45.5%) in males and (43.3%) 
in females, followed by Y-shaped (22.7%) in males and (31.1%) in 
females. The less observed pattern was the H-shaped (3.6%) in males 
and (3.4%) in females. The N- and II-shaped were found (10.0% and 
8.2%) in males and (12.2% and 10.00%) in females, respectively 
(Table 3). Concerning the right and left sides of the body, M-shaped 
(37.5%) and Y-shaped (33.7%) were more common on the right, while 
N-shaped (40.00%) and H-shaped (30.00%) were more common on the 
left side (Table 3 and Figure 2). No statistically significant differences 
were found between the VPs of the upper extremities and sex (P > 
0.05), while a statistically significant difference was found between the 
VPs and the right and left sides of the body, either in the dorsum of the 
hand or the cubital area (P < 0.05) (Table 2 and Table 3). 

DISCUSSION
The precise identification of VPs in the hand and the cubital region 
plays a vital role in ensuring successful venipuncture in daily medical 
practice. Various VPs were observed in this study: six on the dorsal 
surface of the hand and five on the cubital area. Among the VPs observed 
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Characteristics No. of 
subjects (%)

No. of total 
targeted upper 
extremities (%)

 No. of included (%)
No. of excluded upper
limbs before venous 
examination (%)

No. of excluded upper
extremities after venous
examination (%)

Sex of the 
participants

Males 100 (50%) 200 (50%) 110 (55%) 87 (54.4%) 10 (25%)
Females 100 (50%) 200 (50%) 90 (45%) 73 (45.6%) 30 (75%)

Total 200(100%) 400(100%) 200(100%) 160 (100%) 40 (100%)
Upper extremities
side 

Right 80 (40%) 95 (59.4%) 27 (67.5%)
Left 120 (60%) 65 (40.6%) 13 (32.5%)

                Total 200 (100%) 160 (100%) 40 (100%)

Table 1. Numbers and frequencies of the upper extremities of both sexes

Characteristics Types of venous patterns (Frequency & Percentage)
A network-shaped W-shaped C- or curve-shaped H-shaped Y-shaped Tree-shaped Total P- value 

Sex of the
participants 

Male 39 (35.5%) 31 (28.2%) 4 (3.7%) 10 (9.00%) 14 (12.7%) 12 (10.9%) 110 (100%) 0.2302Female 28 (31.1%) 26 (28.9%) 4 (4.5%) 10 (11.1%) 12(13.4%) 10 (11.1%) 90 (100%)
Upper limb 
side

Right 30 (37.5%) 4 (5.00%) 19 (23.8%) 12 (15.00%) 10 (12.5%) 5 (6.2%) 80 (100%) 0.0021*Left 12 (10.00%) 40 (33.3%) 10 (8.3%) 16 (13.4%) 30 (25.00%) 12 (10.00%) 120 (100%)

Table 2. Venous patterns on the dorsal surface of the hand in both sexes (N = 200).

A B C

D E F

Figure 1. Photographs of the dorsal surface of the hand with examples of VPs. (A)- Left hand showing the first, second, third, and fourth 
DDMVs connected to form a network-shaped pattern. (B)- Right hand showing the second, third, and fourth DDMVs connected to form a W-shaped 
pattern. (C)- Right hand showing the third and fourth DDMVs connected to form a C-shaped pattern. (D)- Left hand showing the third and fourth 
DDMVs connected to form an H-shaped pattern. (E)- Right hand showing the second and third DDMVs connected to form a Y-shaped pattern. 
(F)- Right hand showing the second, third, and fourth DDMVs connected to form a tree-shaped pattern.

Characteristics Types of venous patterns (frequencies & percentages)
M-shaped N-shaped H-shaped Y-shaped II-shaped Total P- value

Sex of the
participants

Male 50 (45.5%) 11 (10.00%) 4 (3.6%) 36 (22.7%) 9 (8.2%) 110 (100%) 0.2205Female 39 (43.3%) 11 (12.2%) 3 (3.4%) 28 (31.1%) 9 (10.00%) 90 (100%)
Upper limb 
side

Right 30 (37.5%) 9 (11.3%) 5 (6.2%) 27 (33.7%) 9 (11.3%) 80 (100%) 0.0013*Left 17 (14.2%) 48 (40.00%) 36 (30.00%) 8 (6.7%) 11 (9.1%) 120 (100%)

Table 3. Venous patterns of the cubital area in both sexes (N = 200)
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on the hand, the most common in both genders was network-shaped, 
followed by W-shaped. This finding is consistent with those in previous 
studies that found that the DDMV forms different VPs instead of being 
considered a network of veins10,11. Anatomically, the superficial venous 
structures in the body make anastomoses, which create different VPs. 
These VPs vary from region to region and person to person. Therefore, 
these differences should be considered during clinical applications to 
ensure a successful venipuncture. The current study found that, among 
all participants, the C- or curve-shaped pattern was less common than 
other patterns. In this pattern, the first and fourth DDMVs were found 
to be connected at the distal ends of the metacarpal bones. Meanwhile, 
the second and third DDMVs may be absent or very small. This model 
is considered rare among VPs in this study.  

This study observed that the most observable DDMVs in the hand 
were the second, third, and fourth in both genders, which contributed 
to the formation of most VPs. The study of Sara S. Elmegarhi in 2018 
showed the same results7. However, Muna A. Salameh’s study in 201911 
showed differences, with the most visible DDMVs being the third and 
fourth. Our findings agree with the results of Sara S. Elmegarhi and 
disagree with those of Muna A. Salameh. Muna A. Salameh used an 
infrared light system to study the DDMV. Notably, our study and Sara 
S. Elmegarhi used an elastic tourniquet to observe and identify the 
DDMV. The application of an elastic tourniquet for the visualization 
of the DDMV is considered the best method to study these veins. 
Thus, identification of the most visible DDMVs enables healthcare 
professionals to perform venipuncture with minimal risk. 

Among the VPs observed in the cubital area, the most common among 
all participants was M-shaped, followed by Y-shaped. The study 
results of Lee H and Melaku T showed that the most common VPs in 
the cubital area were M-shaped, followed by N-shaped8,12. By contrast, 
the study of Adhya Shouvanik found that the most common pattern 
in the cubital area was H-shaped13. In standard anatomy textbooks, 
the M- and N-shaped VP models have been described1,3,13,14. Thus, 
this difference may refer to distinctions in ethnicities and geographic 
areas between the studies. In the current work, the H-shaped pattern 
was observed less than the other patterns among all participants. The 
studies of Diwakar Kumar Shah and Faraj A., Eman R R4,15 found the 
same results. Specifically, they stated that the least common pattern in 
the cubital area was H-shaped. Thus, our results are consistent with 
the findings of Diwakar Kumar Shah and Faraj A., Eman R4,15. This 
consistency confirms that the H-shaped VP is considered a rare model 
compared with the others. Regardless of the pattern or incidence of 

A B C D E

Figure 2. Photographs of the cubital area showing examples of VPs. A- Left cubital area showing an M-shaped pattern, 1: basilic vein, 2: 
cephalic vein, 3: antebrachial vein, 4: median basilic vein, 5: median cephalic vein. B- Left cubital area showing an N-shaped pattern, 1: basilic 
vein, 2: cephalic vein, 3: median cubital vein, 4: small vein linking cephalic and basilic veins below the cubital area. C- Right cubital area showing 
an H-shaped pattern, 1: basilic vein, 2: Cephalic vein, 3: median cubital vein, 4: antebrachial vein. D- Right cubital area showing a Y-shaped 
pattern,1: cephalic vein, 2: basilic vein, 3: median cubital vein. E- Left cubital area showing an 11-shaped pattern. 1: cephalic vein, 2: basilic vein.

the veins, a good knowledge of these patterns is required in venous 
cannulation during clinical practice.  

The current work showed a difference in VPs between the right and left 
sides of the body. In the hand, network-, C-, or curve-shaped were more 
common on the right, while W- and Y-shaped were more common on 
the left. In the cubital area, M- and Y-shaped were more common on 
the right side, while N- and H-shaped were more common on the left. 
The differences in VPs with respect to the two sides of the body can be 
attributed to many factors, including embryonic development, genetic, 
and environmental influences. During blood vessel development, veins 
emerge from an irregular network of blood capillaries. Some of them 
mature into permanent veins, while others disappear, which leads to a 
complicated venous system different from the right to the left side of 
the body. This observation is consistent with that found in the study 
of Moore K L and Salameh MA, who stated that the development of 
upper limb veins involves a complex process and is influenced by 
many factors, such as hydrodynamic and genetic16,17. The current 
study found statistically significant differences between the VP of the 
upper extremities and the right and left sides of the body (P < 0.05). 
Therefore, the VPs of the upper extremities are variable and are not 
similar on both sides.

Recommendations
The precise identification of VPs in the upper extremities plays a vital 
role in ensuring successful venipuncture in daily medical practices. In 
addition, attention must be paid to the variation in VPs between the two 
sides of the body during clinical practice.

CONCLUSION 
Given that the superficial veins of the dorsum of the hand and 
the cubital region are highly variable among individuals and are 
commonly used in venipunctures, a good anatomical knowledge of 
the VPs of these areas is useful for safe venipunctures, especially 
in emergency circumstances, to reduce failed attempts and 
complications. The results of this study highlight the importance of 
investigating differences in VPs in clinical practices. 
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