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INTRODUCTION 

The methodology of examination of the 

morphology of the venous system is quite difficult 

task. Measurement taken in vivo might be 

erroneous because of subjective opinion of an 

investigator. The study on cadavers thus can deliver 

much reliable information.1The cephalic and basilic 

veins differ considerably in localization, caliber and 

thickness. These  veins are clinically important for 

venipuncture, blood donation, blood collection and 

intravenous transfusion in emergency treatment of 

hypovolumic shock.2 These veins also play role in 

plastic surgeries.3 Basilic vein is used for 

introducing cardiac catheter and is the best available 

conduit for arterio-venous fistula.4 However 

unintentional arterial puncture during cephalic vein 

cannulation cannot be avoided.5 The clinician must 

have the sound knowledge of the common sites at 

which these superficial veins like cephalic and 

basilic veins  are found with its different variations 

in order to expose them.6 Thus the aim of the 

present study is to access the dorsal venous network 

of hand in cadavers.  

METHODS 

The study was conducted from April 2016 to 

October 2018 after fulfilling the steps necessary for 

conducting the research. A cross-sectional 

descriptive study was done. The venous system of 

hand showing dorsal venous arch with cephalic and 

basilic veins was fine dissected in 50 hands (36 

hands of male cadavers, 14 hands of female 

cadavers) in Department of Anatomy at Kathmandu 

Medical College Teaching Hospital (KMCTH), 

Duwakot. Structured proforma was used to collect 

the data. Preparation of the cadavers were done for 

newly arrived body to the department by passing 

standard solution into femoral artery using 

chemicals like 40% formaldehyde, glycerine, 

carbolic acid, potassium carbonate, thymol, water 

etc. in standard appropriate proportion for 

embalmment. Open fine dissection of dorsum of 

hand was performed and the veins were painted 

blue after exposing and making it dry with the help 

of painting brush of sizes 1, 2, 3 and 4.The 

dissection instruments like Bard Parker handle and 
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ABSTRACT 

Background: Venous network of hand is superficially placed and is easy to trace for clinical purposes.      

Cephalic vein on lateral aspect and basilic vein on medial aspect of the hand are clinically important for     

invasive and surgical procedures. Thus the study of cephalic and basilic veins at dorsal venous arch of hand 

was dissected to observe for length of dorsal venous arch and the diameter and thickness of cephalic and 

basilic veins. Methods: This is a cross-sectional observational study conducted in 50 hands of cadavers (36 

hands of male cadavers, 14 hands of female cadavers) in Department of Anatomy, Kathmandu Medical     

College Teaching Hospital, Duwakot. Cadavers were performed to measure the length of dorsal venous arch, 

diameter and thickness of cephalic and basilic vein on dorsum of hands Results: The mean±s.d. length of 

dorsal venous arch in male cadaver (19.03±2.84 cm.) was significantly greater than in female (16.51±1.36 

cm.).There was no significant difference in length of dorsal venous arch on right (18.22 ±2.47 cm.) and left 

side (18.42±3.05 cm.) in either sex. The mean±s.d thickness of basilic vein (0.10±0.01mm) in either sex was 

significantly greater than that of cephalic vein (0.09±0.01mm).  Conclusions: The length of the dorsal      

venous arch in male cadavers was found significantly greater than in female cadavers. The diameters based 

on external and internal circumference of basilic veins was found to be more than diameter of cephalic veins 

in both male and female cadavers. The thickness of basilic vein was found to be more (0.10±0.01mm) than 

that of cephalic vein (0.09±0.01mm) in cadaver of both sexes. 
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blade, toothed and fine forceps, sharp and blunt 

scissors, metallic hook, suture thread, cotton and 

gauge were used. Digital Slide Caliper, metallic and 

plastic scales were used for measurement of 

dimensions. All exposed structured were 

photographed in close and distant views by Digital 

Camera, 14.5 Mega Pixel, manufactured by Sony 

Company (Figure 4).  

Green and blue clothes were used under the 

dissected structure to prevent anti light of camera. 

Length of the dorsal venous arch was measured 

using black suture thread spreading over dorsal 

venous arch from styloid process of radius to 

styloid process of ulna of the same hand of an 

individual. The total length of dorsal venous arch 

was calculated by adding length of fifth vein on 

medial aspect of hand, length of thumb vein on 

lateral aspect of hand and length of dorsal digital 

vein of middle three fingers. The measured length 

of thread on dorsal venous arch was then transferred 

into unit of centimeter in metallic scale recorded 

into structured proforma. The external 

circumference followed by internal circumference 

of the cephalic and basilic veins was measured 

using digital caliper by giving linear incision to the 

veins and gently stretching the wall of the veins flat  

near styloid process of radial and ulnar side of the 

hand after exposing the dorsal venous arch of the 

hand in cadavers.  The external diameter of veins 

based on external circumference and internal 

diameter of veins based on internal circumference 

was calculated by dividing the circumference of the 

respective veins by pi (=22/7) as universal formula 

for finding circumference is equal to product of pi 

and diameter. Then thickness of the veins was 

calculated by subtracting internal diameter of veins 

from external diameter of respective veins. Data 

collected was compiled in Microsoft Office Excel 

2007 and further analyzed by SPSS version 20. 

Mean and standard deviation were calculated.The 

independent t-test was used to compare the 

significant difference between two means between 

the study variables. p value <0.05 was considered 

as statistically significant. 

 

RESULTS 

The mean±s.d. length of dorsal venous arch in male 

cadavers was significantly greater (19.03±2.84 cm) 

than in female cadavers (16.51±1.36 cm) among 

dorsum of 50 hands of 25 cadavers available at 

Department of Anatomy, Kathmandu Medical 

College Teaching Hospital (KMCTH) (Table1). 

There was no significant difference in length of 

dorsal venous arch on right (18.22 ±2.47 cm) and 

left side (18.42±3.05 cm) in either sex (Table1, 

Figure 1).  

No significant difference was observed in diameter 

of cephalic vein based on its external circumference 

in male cadavers (2.97±0.08 mm) and female 

cadavers (2.93±0.07 mm). However the diameter of 

basilic vein based on its external and internal 

circumference respectively was significantly 

greater in male cadavers (3.44±0.09 mm and 
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Table 1. Length of Dorsal Venous Arch (in cm.) by 

Sex and Dorsum of Right and Left Hands. 

Sex N Mean SD t-test 
p-

value 

Male Cadavers in 

both hands 
36 19.03 2.84 

4.22 <0.001 
Female Cadavers in 

both hands 
14 16.51 1.36 

Dorsum of Hands           

Right hand of male 

and female cadavers 
25 18.22 2.47 

0.27 0.792 
Left hand of male 

and female cadavers 
25 18.42 3.05 

Figure 4.  Dissection showing Dorsal Venous 

Arch with Digital Caliper used for the 

measurement of the veins. 

Figure 1.  Length of Dorsal Venous Arch (in cm.) by 

Sex and Dorsum of Right and Left Hands. 
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3.35±0.09 mm) than in female cadavers (3.35±0.10 

mm and 3.26±0.10 mm) (p-value 0.003) (Table 2). 

The mean diameter of basilic vein based on 

external and internal circumference respectively for 

dorsum of right hand was 3.42±0.11 mm and 

3.32±0.10 mm and for left hand was 3.42±0.09 mm 

and 3.32±0.09 mm. The mean diameter of cephalic 

vein based on external and internal circumference 

respectively for dorsum of right hand was 

2.98±0.08 mm and 2.89±0.08 mm and for left hand 

was 2.93±0.08 mm and 2.86±0.07 mm. These 

results showed that the mean diameters based on 

external and internal circumference of basilic veins 

was found to be more than diameter of cephalic 

veins in both male and female cadavers. The mean 

diameter of cephalic vein based on external and 

internal circumferences respectively on dorsum of 

right hand was more (2.98±0.08 mm and 2.89±0.08 

mm) than on dorsum of left hand (2.93±0.08 mm 

and 2.86±0.07 mm) (Table 3). Also the mean±s.d 

thickness of basilic vein (0.10±0.01mm) in either 

sex was greater than that of cephalic vein 

(0.09±0.01mm) (Table 3, Figure 3).  

 

DISCUSSION 
The mean±s.d. length of dorsal venous arch in male 

cadavers was significantly greater (19.03±2.84 cm) 

than in female cadavers (16.51±1.36 cm) among 

dorsum of 50 hands of 25 cadavers available at 

Department of Anatomy, Kathmandu Medical 

College Teaching Hospital (KMCTH).There was no 

significant difference in length of dorsal venous 

arch on right (18.22 ±2.47 cm) and left side 

(18.42±3.05 cm) in either sex. Similar results of 

dorsal venous arch were published in the year 2012 

researched by Taneja, Younus and Howale.7 They 

found the dorsal venous arch length in range of 9.5 

to 20 cm on right hand and 10.2 to 17.7 cm on left 

hand. They also found the greater length of dorsal 

venous arch on right hand than on left hand. Our 

result showed slight difference in length of dorsal 

venous arch as our study sample was on cadavers 

and not on the living subjects. Other causes for the 

differences in result could be due to racial, social, 

ethnical background and dominant hand of the 

sample size. The observation of the present study 

was unlike that of other studies carried by Okamoto 

(1922),8Matumato (1932),9 Halim et al (1974)10, 

Haledon M et al (1995),11 Jasinski R (2003)12 and 
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Figure 3.  External and Internal Diameter of 

Cephalic and Basilic Veins with its Thickness  

Figure 2. Diameter and thickness of cephalic and 

Basilic Veins. 

Table 3. Diameter (in mm) of Cephalic and Basilic 

Veins in Dorsum of Right and Left Hand.   

Veins 
Right Left     

N Mean SD N Mean SD t-test p-value 

Based on External Circumference 

Cephalic 25 2.98 0.08 25 2.93 0.08 2.4 0.021 

Basilic 25 3.42 0.11 25 3.42 0.09 0.1 1 

Based on Internal Circumference 

Cephalic 25 2.89 0.08 25 2.86 0.07 1.46 0.151 

Basilic 25 3.32 0.1 25 3.32 0.09 0.03 0.978 

Thickness 

Cephalic  25 0.09 0.01 25 0.09 0.01 1.93 0.06 

Basilic  25 0.1 0.01 25 0.1 0.01 -0.29 0.774 
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 Table 2. Diameter and thickness (in mm) of Cephalic 

and Basilic Veins . 

Veins 
Male Cadavers Female Cadavers 

t-test p-value 
N Mean SD N Mean SD 

Based on External Circumference                 

Cephalic 36 2.97 0.08 14 2.93 0.07 1.62 0.113 

Basilic 36 3.44 0.09 14 3.35 0.1 3.02 0.004 

Based on Internal Circumference                 

Cephalic 36 2.88 0.09 14 2.87 0.04 0.4 0.693 

Basilic 36 3.35 0.09 14 3.26 0.1 3.09 0.003 

Thickness                 

Cephalic 36 0.09 0.01 14 0.09 0.01 1.98 0.053 

Basilic 36 0.1 0.01 14 0.1 0.01 -0.37 0.711 
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Ukoha UU et al (2013)13 whose observation was on 

cephalic vein   and not the diameter of the vein. The 

current study with mean diameter of cephalic vein 

(mean 2.9 mm) nearly coincides with  mean 

diameter of the vein  (mean 4.5 mm) as researched 

by Le Saout et al.14 Our result  is dissimilar with  

the research performed  on the diameter of the vein 

revealing higher range of the diameter of the vein 

( 8 mm to 12 mm) by Loukas M et al (2008)15 . The 

latest study done in year 2016   on revealing 

maximal diameter of upper limb superficial veins 

with an elevated environmental temperature also 

found greater mean diameter of basilic vein as 0.5 

cm ( 5 mm) near cubital fossa than cephalic vein at 

wrist as 0.28 cm (2.8 mm) researched by Hira Irfan 

et al 16. They observed greater value of basilic vein 

(5 mm) than in our research (3.3mm). The causes 

for difference in diameter of the veins could be due 

to the measurement of diameter at different sites as 

we had researched the diameter based on external 

and internal circumferences at site of dorsal venous 

arch of hand on cadavers at room temperature and 

not on living individuals at the site of cubital fossa 

based on increase in temperature from 26 degree 

centigrade to 43 degree centigrade. Our study was 

unlike with the findings of mean thickness of 

cephalic vein at forearm (0.33±0.10mm) and basilic 

vein (0.29±0.06mm) as researched in the year 2013 

by Kiray A et al 17. The causes for difference in 

thickness could be due to the measurement at 

different sites as the present study researched the 

thickness at site of arch of hand on cadavers and not 

on forearm of cadavers. 

CONCLUSION 
The length of the dorsal venous arch in male 

cadavers was found to be significantly greater than 

in female cadavers. The mean diameters based on 

external and internal circumference of basilic veins 

was found to be more than diameter of cephalic 

veins in both male and female cadavers. 

 

Recommendations 
As only 50 hands of 25 cadavers were studied, this 

type of research needs to be studied in more 

number of cadavers available. 

 

Limitations 

The diameter of the cephalic and basilica veins is 

highly variable between subjects and often from 

day to day in the same subjects depending on 

hydration and body position. We were unable to 

observe such variations in cadavers. 
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