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Abstract 

          The study included dissection of the lower limbs of 10 cadavers to rule out the gross anatomy of 

the great saphenous vein together with any possible anatomical variations. 

          The vein aroused anatomically as a continuation of the dorsal venous arch at proximal part of the 

metatarsal bones in 14 limbs (70%) and in the rest 6 limbs (30%); it started as a continuation of the 

first common metatarsal vein on the medial side of the big toe and received communications from the 

dorsal digital veins.  

         The great saphenous vein was found to be duplicated in 4 limbs (20%), of these, 2 limbs (10%) 

below the knee and 2 limbs (10%) above the knee. Both the main vein and the accessory uein joined 

their own perforators. 

 الخلاصة
تضمم البحث ممالة بنممللشممالبحتومم رالبحللثممل  بصالح ل رممةلبح ممطصالبحلثرمم لصممالبولمم برلبحنمما بلح منممطالل ممةلب مم  ل مم بلبحث ممال ممال مم  ل

بحلمم لطال مثمطلإمممطالل مةلت ممةلش  رمللبحت ممرللصممال نمللبحتومم رالل رمللتممإ م ب لبحتوم رالبحتا ممر الش مبلشومم ل يمالي ممطمال مثمطل لمل للبيم
 ط عمللبحمثم راللل رمملللم لثطثم لثطنممت ةبللبح   مل لبح  ممل لل مللبح   مل لبح نممت ةللصمالحش ممط لبح امنللبحت ممرللللبح تلمملال مالبحل ممل ل

%لل رالتللإ م ب لبحتوم رالبح تلط م للتثمرال مال م  ل م بل68%لللبح ط ل2%لللبحارمل ل6%للبحل نر را04%للللبحال  طحرال8بوير ال
 إا:

ل. ل رلبحنا الح منطال علل لةل لبصةلل رةرللت  لصره ز ل البحوثلللبحل رةرللبحنل الحلالبحلثر ل لبحل رةلبح طص-ب
ل.ثتلب ةلبحل رةلبح طصالبحلثر لثرالبح  ةللبحلثقللبح ارللبح  رلللثطحعض ةلض البحلثقللبحنل رللبح اررللح ل رلبحنا ال- 
ل رمةلبحا م  للتلملالمقلمللباحتقمط ل   رمللر مطلليممطةالبحلربمللرنم الث م ل لبحمةللر  لبحل رةلبح طصالبحلثر لصال ملقللبح غثالصالبحل-ح

لم للبول ةةلبحةب  رلللر معل  لشثطلثطات طهلبح عطلس.
ل- ال   لبح   نطةلبحتو ر رللرتثرالبمه:

نثم  لح قمةلللبحم  لرتلملالش مبلبحال مالبحنملل"بحل رةلبح طصالبحلثر ل للب ةلبول ةةلبح للمللح وثلللبحل رةرمللبحنمل رللح نمطبلبثتمةب ل-1
 رةممهلوممثلللل رةرممللحلحممبلتنمم بلبحقمملسلبحل رممة لبحنثمم  لح قممةلليممللتت  ممعل مم هلبحوممثللل للمممللبحل رممةلححلعثممالب منممال ت ثممطلح ممطللبحعنمملل

 طةم للب"ل ماليملل نمط لصالبحنطبل البحمط رللبحةب  رللبو ط رللح نطبل  رلبح لثلل البح ثللب منمرللل"ححلعثالب مناليللرأ  ل نط هل طة 
لصالبح ز لبحنل البو ط الح ا  لح رالبحتقطةهلصالبحل رةلبحا   لصال ملقللبح غثا.

لحل نلل لةلب مت رلتوم ر الصمالنمطبللب مةةلح يملل  م للب"حل نلحال  رعلبح يالبحتالتللتو ر ثطللطالبحل رةلبح طصالثثطل تمطن لل-2
نللل يللح  ىلصرثطلل رمةل مطصاليمطمل ل ملبزل7نللللر تقرطالصلبلبح لثلل ل7لبحالت ةلبح لثللث لا طصالرثةحل  رالحل نلل لةلل رة

 .ح ل رةلصال ملقللبحا  للر تقال علبحل رةلبحا   لصلبل ة  لبحل رةلبح طصالبحلثر لثول ل معز لصال ملقللبح غثا

 ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

Introduction 

he venous drainage of the lower 

limb varies considerably in its 

arrangement from subject to 

subject and even from limb to limb. 

The following descriptions are 

considered to be the most common [1]. 

          The venous drainage of the 

lower limb is divided into a superficial 

venous system and a deep venous 
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system. The superficial veins run in the 

subcutaneous tissue, between the skin 

and the deep fascia, and the deep veins 

are deep to the deep fascia and 

company all major arteries. Superficial 

and deep veins have valves, that are 

more numerous within the deep veins 

[2,3,4]. 

          The superficial venous system of 

the lower limbs is represented by the 

great saphenous (long saphenous), the 

small saphenous (lesser saphenous), 

and their tributaries. The superficial 

and deep venous systems 

communicated with each other by the 

perforating veins
 
[5]. 

          The great saphenous vein is 

described to be the longest vein in the 

body, perhaps only because it does not 

change its name from one area of the 

lower limb to the other. This vein lies 

in a membranous sleeve of fascia 

which separates it from the more 

superficial venous channels. It is the 

thickest walled superficial vein of the 

lower limb containing many valves 

which diminish the pressure on the 

distal part of its wall [6]. 

          Varicosities in the lower limbs 

are one of the most important 

afflictions of the venous system, as 

well as one of the most common of the 

peripheral vascular disorders [6]. 

Varicose veins are abnormally tortuous 

(dilated, swollen)veins, which are 

visible just below the skin surface, 

especially on the erect position. They 

are always caused by a fault in the 

one-way valves inside the veins at the 

point where the superficial veins 

communicate with the deep veins 

(which convey all of the blood towards 

the heart). 

If the valve leaks, then blood 

will flow backwards [reflux, reverse 

flow] towards the area with low 

pressure, assisted by gravity on 

standing. This reverse flow increases 

pressure in the superficial veins, 

which, as blood stagnates, become 

swollen and varicose [9]. 

        The great frequency of varicosity 

in the saphenous veins is considered to 

be caused by high back pressure  

within these vessels, and is attributed 

to the long maintained erect posture 

and the tall column of blood from the 

leg to the heart [7].Varicose veins are 

common in the posteromedial parts of 

the leg [3].  

The great saphenous vein is commonly 

used for coronary arterial bypass 

because:  

- It is readily accessible. 

- Sufficient distance occurs between 

tributaries and perforating veins so that 

usable lengths can be harvested. 

- Its wall contains a higher percentage 

of muscular and elastic fibers than 

other superficial veins. 

Saphenous vein graft is used to bypass 

obstruction in blood vessels e.g. 

intracoronary thrombus. When part of 

great saphenous vein is removed for a 

bypass, the vein is reversed so that the 

valves do not obstruct the blood flow 

in the graft [2]. Because there are so 

many other leg veins, the  removal of 

the great saphenous vein rarely 

produces a significance problem in the 

lower limb  or seriously affects the 

circulation, provided that the deep 

veins are intact. The patency of 

vascular grafts and Long-term results 

of coronary bypass grafting are 

dependent upon patent grafts. 

Reversed saphenous vein graft patency 

rate is approximately 80 to 85 per cent 

at 1 year, and 45 to 50 per cent at 10 

years [8,10].  

 

Aim of Study 

1- To describe the detailed anatomy of 

the great saphenous vein and its 

configuration and anatomical 

importance  

2-study the incidence of double vein 

occurrence and the possible recurrence 

risk after varicose vein surgery.  
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Materials and Method 

Subjects                                                             

The study made use of cadavers.10 

Embalmed cadavers used for practical 

demonstration at the Department of 

Human Anatomy Al-Nahrain 

University College of Medicine and 

Babylon College of Medicine.  

10 Embalmed Cadavers were 

dissected, 8 of them were males and 2 

were females. The age was ranging 

between (30-60) years. Embalming 

was performed at the Department of 

Human Anatomy-Al-Nahrain 

University College of Medicine and 

Department of Human anatomy-

Babylon College of Medicine using 

the modified embalming solution 

employed in the embalming 

procedures which consist of the 

following:  

(8% ethyl alcohol, 6%  glycerol, 2% 

phenol, 68% water, 40% formalin). 

The embalming was done according 

to the procedure detailed in Hamash 

and Al-Salihi [12]. The cadavers were 

preserved for more than one month in 

this solution before dissection done.                                                          

Dissection 

The basic procedures for 

anatomical dissection were based on 

the rules, methods and guidelines that 

are outlined in Shearer’s [6] (Figure 

1).

      

Figure 1 Lines drawn on the lower limb prior to its dissection to reveal the gross 

anatomy of the great saphenous vein. 

 

Dissection of the great  saphenous  

vein 

 The cadaver was put in the 

supine anatomical position and an 

incision was performed in the medial 

side of the thigh from inguinal 

ligament to the medial surface of the 

knee. Meticulous care was taken 

during  the  dissection of the  lower  

limb  and  the  relations of  the great 

saphenous  vein segments to the 

subcutaneous  tissue  were  preserved  

in  all cases.  

Making  incisions through the 

skin, the skin was reflected from the 

superficial fascia and turned laterally 

down to the knee joint; there is very 

little superficial fascia at the knee, 

care was taken not to destroy the 

cutaneous structures, nerves, and 

vessels. The dissection of the lower 

limb continued to find the great 
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saphenous vein in the superficial 

fascia of the medial surface of the leg. 

The  vein was traced 

downwards to the ankle joint of the  

great  saphenous  vein  passes anterior 

to the  medial malleolus, downwards 

to the point where it turns laterally, 

making  arch at the dorsal surface of 

the foot. The remainder of the 

superficial fascia was removed and 

the great saphenous vein traced 

upwards as the vein was sharply, 

turned was through the deep fascia to 

link the femoral vein at the saphenous 

opening[6]. 

Anatomical consideration 

          From the ten cadavers that were 

dissected during this study, (16 limbs 

for males and 4 limbs for females), 

the following anatomical observations 

were recorded for each region in 

which the great saphenous vein 

passed. 

At the foot region                                      

 The anatomical configuration of the 

dorsal venous arch and the site of 

entrance of the dorsal digital veins. 

 Location of the medial malleolar 

perforator. 

At the leg region 

 The course of the great saphenous 

vein and presence of bifurcations. 

 The number and topography of the 

perforators. 

At the thigh region 

 The course of the great saphenous 

vein and presence of the possible 

perforators. 

At the inguinal region 

 Junction of the great saphenous 

vein with venous tributaries. 

 The anatomical feature of the 

saphenous opening. 

 Presence of the accessory venous 

channels and valves. 

 

Results 

Anatomical observations at the foot 

region 

During dissection of ten 

cadavers, the great saphenous vein 

aroused anatomically as a continuation 

of the dorsal venous arch at proximal 

part of the metatarsal bones in 14 

limbs (70%) (figure 2) and in the rest 6 

limbs (30%), the origin was not 

exactly forming an arch but it started 

as a continuation of the first common 

metatarsal vein on the medial side of 

the big toe and received 

communications from the dorsal 

digital veins.  

In 2-4 limbs (10-20%) several 

small perforators were demonstrated in 

the foot communicating the dorsal 

venous arch with deep vein of the foot. 

Anatomical observations at the 

ankle region 

The anterior medial malleolar 

perforator located about 5 cm above 

the ankle joint arising from the main 

long saphenous vein. It was 

demonstrated in 6 limbs (30%). Others 

were situated at a distance of (7 cm) 

from the sole of the foot.  

Anatomical observations at the leg 

region 

The vein runs in the 

subcutaneous fascia on the medial 

aspect of the leg anterior to the medial 

malleolus in all limbs (100%) within a 

sleeve of membranous sheath at the 

posteromedial surface of the leg, it 

passes obliquely behind the medial 

condyles of the tibia and medial 

surface of the knee joint about four 

finger breadth from the medial border 

of the patella (Figures 3 and 4). 

In 2 limbs (10%), the great 

saphenous vein was doubled and 

bifurcated at the medial aspect of the 

leg. Each vein communicated with the 

deep veins through its own perforator. 

These veins were united 7 cm above 

the knee joint and continued as a single 

trunk in the thigh. 

Anatomical observations at the thigh 

region 

The vein passed on the 
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anteromedial aspect of the thigh within 

the subcutaneous fascia to reach the 

saphenous opening to communicate 

with the femoral vein. 

 

Anatomical observations at the 

inguinal region 
All the tributaries of the great 

saphenous vein join the main trunk 

before it entered the femoral vein in all 

limbs (100%). 

 The great saphenous vein 

passed through the saphenous opening 

which was located about 4cm lateral to 

the pubic tubercle, it measured about 

2cm in width, 2.5cm in length.  

2 limbs (10%) were noticed to 

have an accessory saphenous vein 

running parallel to the main trunk; they 

drain separately to the femoral vein 

(figure 5). 

Valves along the course of the great 

saphenous vein were presented as 

saccular structures. The valve at the 

saphenofemoral junction opened and it 

was formed of two cusps and some of 

these valves along the whole length of 

the vein were opened; they were 

composed of  2 cusps (bicuspid). 

 

Table 1 Summary of observations regarding the course of the great saphenous vein.

 

Site of commencement 

Dorsal venous arch 

demonstrated in 14 limbs 

(70%) 

Not defined in  

6 limbs (30%) 

Relation to the medial 

malleolus 

Anterior in 20 limbs (100%) others 

0% 

Course in the leg 

18 limbs (90%) on the 

medial aspect of the leg 

 

bifurcation 

2 limbs (10%) double 

vein 

Relation to the medial 

tibial condyle 

Anterior 

 

20 limbs (100%) 

others 

0% 

Course in the thigh 

Enter the saphenous 

opening in 20 limbs (100%) 
Others  

2 limbs (10%) double 

vein 
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) with the common dorsal digital veins red arrowThe dorsal venous arch ( Figure 2

entrance which continue on the medial side of the foot as the medial marginal vein of 

).yellow arrowsthe foot ( 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The course of the great saphenous as it passes anterior to the medial  Figure 3

malleolus then on the medial aspect of the leg (black arrows). 
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Figure 4 The course of the great saphenous vein in the leg. The vein passes on the 

medial side of the leg (red arrow) then posterior to the medial tibial condyle (green 

arrow).  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5 The course of the great saphenous vein in the thigh (red arrow) with an 

accessory vein on its medial side (green arrow), and the site of joining with femoral 

vein at saphenofemoral junction (blue arrow). 
 

 

Femoral vein 



Medical Journal of Babylon-Vol. 6- No.2 -2009                                        9002 -مجلة بابل الطبية- المجلد السادس- العدد الثاني  
 

525 

 

Discussion 

In (20%) of cases, the great 

saphenous vein was doubled; (10%) in 

the calf and (10%) in the thigh. Each 

one of the duplicated veins 

communicated with the deep veins 

through its own perforator.                                                 

Anatomical textbooks 

described the long saphenous vein as a 

continuous single trunk along the 

medial aspect of the thigh and the calf 

muscle receiving anterior and posterior 

tributaries along its course. Few 

reports mentioned the incidence and 

pattern of duplication or had drawn the 

attention to the possible role of this 

variation as a source of recurrence 

varicose vein. The long saphenous vein 

has an important role as an autograft 

for arterial bypass surgery [12]; as a 

consequence its anatomical variations 

including duplication received great 

attention. The incidence of duplication 

had been reported in other studies to be 

between 1 and 52% [13]. 

In one study that used contrast 

sphenography, the incidence was 50% 

and was categorized into thigh, thigh 

and calf and only calf duplications[13].       

Reports that mention that 

saphenous vein duplication is quite 

common have done so as part of 

preoperative vein assessment before 

arterial bypasses surgery, yet there are 

also possible implications for 

recurrence after varicose vein surgery 

arising from a persistent trunk of a 

duplicated great saphenous vein but 

this could only be confirmed by a 

prospective study[12].                                                                                  

In our study, the incidence of 

duplication was 20% and was detected 

only unilaterally. It is interesting to 

know that duplications in both limbs 

are very rarely suggesting that genetic 

factors have little role in determining 

venous anatomy [13].              

 

 

 

Conclusions  

1. A considerable degree of variations 

in the normal anatomy of the great 

saphenous vein was detected. Even 

there were variations between both 

limbs in the same subject. These 

variations were in the course of the 

vein, the sites and numbers of 

perforators. 

2. The great saphenous vein started 

anatomically as a continuation of the 

dorsal venous arch at proximal part of 

the metatarsal bones in (70%) of cases 

and in (30%), the origin started as a 

continuation of the first common 

metatarsal vein.  

3. The anterior medial malleolar 

perforator usually located about 5 cm 

above the ankle joint arising from the 

main long saphenous vein. It was 

demonstrated in 6 limbs (30%). Others 

were situated at a distance of (7 cm) 

from the sole of the foot.  

4. In (20%) of cases, the great 

saphenous vein was doubled; (10%) in 

the calf and (10%) in the thigh; each 

one of the duplicated veins 

communicated with the deep veins 

through its own perforator. 

 

Suggestion for Further Studies 

 It is recommended to increase the 

number of dissected specimens in 

order to make a clearer image 

regarding the number and site of these 

perforators. 

 Techniques such as sphenography 

and duplex imaging are recommended 

to be used to examine these perforators 

as they permit examination of large 

number of subjects making the results 

more statistically significant. 

 Study the criteria of the great 

saphenous venous valves and compare 

this with abnormal valves along the 

whole length of the vein. 

 

 

Medial arch 

perforators 
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