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VARIATIONS IN THE TRIBUTARIES OF GREAT SAPHENOUS VEIN AT THE
SAPHENO-FEMORAL JUNCTION AND ITS CLINICAL IMPLICATION
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ABSTRACT

great saphenous vein receives the posteromedial &
anterolateral vein. The deep external pudendal vein,
inferior epigastric vein, superficial epigastric vein,
superficial circumflex iliac vein, and superficial external
pudendal vein enter the great saphenous vein at the fossa
ovalis. The mode of union of these tributaries at the
sapheno-femoral junction varies and these anatomical
variants are also a cause of recurrence of varicose veins
other than valve incompetence.

Many variations and abnormalities are more frequently
reported in veins than in arteries. The variations are more
common in the upper segment of great saphenous vein in
its tributaries, where it ends into the femoral vein. There
is marked variation in the anatomy of the superficial
venous system involving the individual tributaries at the
Sapheno-Femoral Junction (SFJ), namely the superficial
epigastric, circumflex iliac and external pudendal veins as
well as the lateral or medial accessory saphenous veins.
These variations in the upper tributaries of the vein are
one of the frequent causes of failure to achieve the
expected results following primary ligation for the
treatment of varicose veins. In the recent past,
anatomical studies related to the incidence and the
pattern of variation in the tributaries of Great Saphenous
Vein (GSV) in Indian population has been sparse. Hence
the present study was done.

Even after high ligation and stripping, the common cause
of appearance of varicosities are due to failure to ligate all
the superficial veins because of the variations in the
region of the saphenous opening, and failure to ligate
incompetent perforators; or failure may be due to
3,4,5
stripping without ligation of the perforators . Hence a
thorough and precise knowledge of the anatomical
variations of the great saphenous vein, determines the
successful outcome of surgery.

Keywords: Great Saphenous vein, Sapheno-Femoral
Junction, Varicose veins.

MATERIALS AND METHODS
The study was conducted in seventy adult specimens of
both sides including 22 male and 13 female cadavers of
age group 40 to 60 years, over a period of three years, in
the Department of Anatomy, Sri Ramachandra Medical
College and Research Institute, Sri Ramachandra
University, Chennai. By dissection method, the course of
great saphenous vein (GSV) was traced from the medial
malleolus to the sapheno-femoral junction (SFJ) in both
legs and then the drainage pattern of superficial
circumflex iliac vein, superficial epigastric vein and lateral
accessory saphenous vein from the lateral part into the
great saphenous vein and also the superficial external
pudendal vein and medial accessory saphenous vein from
medial part into the great saphenous vein were noted.
Out of seventy specimens, 21 showed a normal pattern of
superficial circumflex iliac vein, superficial external
pudendal vein and superficial epigastric veins draining
directly at fossa ovalis. The remaining 49 specimens
showed many variations of the drainage pattern of medial
and lateral accessory saphenous veins.

INTRODUCTION
The great saphenous vein also called "Vena Saphena
Magna" (Latin) originates from the inner part of the
dorsal venous arch of the foot, by the union of medial end
of dorsal venous arch and medial marginal vein. It
ascends about one finger breadth anterior to the medial
malleolus and crosses the medial surface of the tibia
obliquely, passes posterior to the medial condyles of the
tibia and femur and ascends along the medial side of the
thigh and pierces the cribriform fascia at the saphenous
opening (4cm below and lateral to the pubic tubercle)
1
ending in the femoral vein . Just below the knee, the great
saphenous vein receives a major tributary, posterior arch
2
1
vein which was first illustrated by Leonardo Da Vinci . It
drains into a thin walled accessory saphenous vein
running parallel to the great saphenous vein. The anterior
vein of the leg ascends diagonally across the shin and
joins either great saphenous vein or posterior arch vein.
In the thigh, near its junction with the femoral vein, the
1
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Table-2
Drainage pattern of Lateral accessory saphenous vein

RESULTS
A)Drainage pattern of Medial accessory saphenous vein:

Drainage
Directly
into great
No. of
%
saphenous
specimens
vein

At the sapheno-femoral junction:
Out of 70 specimens dissected (Table-1), the medial
accessory saphenous vein drained along with the external
pudendal vein in 4 specimens (5.7%) (Fig.1-A). The medial
accessory saphenous vein drained directly into the great
saphenous vein at fossa ovalis in 5 specimens (7.14%)
(Fig.1-C)

At fossa
ovalis

5

7.14

Below the sapheno-femoral junction:
Below
fossa ovalis

The medial accessory saphenous vein drained into the
great saphenous vein below the fossa ovalis in 8
specimens (11.4%) (Fig.1-B).

7

In common
No. of
specimens

%

With SCIV
& SEV

17

24.2

With SCIV
only

2

2.85

With TEV &
SCIV

1

1.42

-

-

-

10

*SCIV-Superficial circumflex iliac vein;
*SEV-Superficial Epigastric Vein;
*TEV-Thoraco-Epigastric Vein

Table-1
Drainage pattern of Medial accessory saphenous vein
Directly
Drainage into great
No of
%
saphenous vein specimens
At fossa ovalis

5

Below fossa ovalis

8

With
EPV
11.4
-

7.14

In common
No of
specimens

%

4

5.7

-

-

* EPV- External Pudendal Vein
B) Drainage pattern of Lateral accessory saphenous vein:

Fig.1-A Dissected left lower limb showing Medial Accessory
Saphenous Vein (MAV) draining in common with External Pudendal
Vein (EPV).

At the sapheno-femoral junction:
Out of 70 specimens dissected, (Table-2) the lateral
accessory saphenous vein drained along with the
superficial circumflex iliac vein and superficial epigastric
vein in 17 specimens (24.2%) (Fig.2-A). The lateral
accessory saphenous vein drained directly into the great
saphenous vein in 5 specimens (7.14%). In 2 specimens
(2.85%) it drained along with the superficial circumflex
vein alone (Fig.2-B). It drained along with the thoraco
epigastric and superficial circumflex iliac vein in 1
specimen (1.42 %) (Fig.2-C)

Fig.1-B Dissected Right lower limb showing Lateral and Medial
Accessory Saphenous Vein (LAV & MAV) draining directly into Great
Saphenous Vein (GSV) below fossa ovalis. Fig.1-C Dissected left
lower limb showing Medial Accessory Saphenous Vein (MAV)
draining directly into Great Saphenous Vein (GSV) at fossa ovalis.

Below the sapheno-femoral junction:
The lateral accessory saphenous vein drained into the
great saphenous vein below the fossa ovalis in 7
specimens (10%) (Fig.1-B).
Fig.2-A Dissected left lower limb showing Lateral Accessory
Saphenous Vein (LAV) draining in common with Superficial
Circumflex Iliac Vein (SCIV) & Superficial Epigastric Vein (SEV).
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Table-3
Comparison of various drainage pattern of GSV
of present study with Glasser

Fig.2-B
Dissected left lower limb showing Lateral Accessory
Saphenous vein (LAV) draining in common with Superficial
Circumflex Iliac Vein (SCIV).
Fig.2-C Dissected left lower limb showing Lateral Accessory
Saphenous Vein (LAV) draining in common with Thoraco-Epigastric
Vein (TEV) and Superficial Circumflex Iliac Vein (SCIV)

Type-I
(Incidence in
percentage)

Author

DISCUSSION
The Great saphenous vein is the conduit of choice
as a graft in coronary artery bypass arterial reconstruction
and for valvuloplasty in Medical and Surgical practice.
Varicosity of the venous system is yet another problem
which commonly occurs due to abnormal functioning of
the venous system caused by either venous valvular
incompetence, or any variations in its tributaries.

A

B

C

D

A

B

C

D

Glasser
study

37

6

2

2

6

9

9

-

Present
study

24.2

-

1.42

-

5.7 24.2 2.85

-

*GSV-Great saphenous vein

In the present study, the GSV followed the normal
course and pattern in 21 specimens and in the remaining
49 specimens there was a parallel large tributary which
accompanied the GSV on the anterior aspect of the thigh,
6,7
which is comparable with the accessory saphenous vein
and they showed many variations in its drainage pattern.

Type I (B), Type I (D), Type II (D), Type III – (A), (B), (C), (D), Type IV(A), (B), (C), (D), Type V- (A) (B) and (C) were not observed in the
present study and doesn't correlate with the authors study8

Table-4
Comparison of various drainage pattern of
GSV of present study with Daseler

According to Glasser, after dissecting 50 bodies
the venous drainage at the region of fossa ovalis is
8
classified into 19 sapheno femoral drainage patterns
and the most common Type was found to be Type I (A);
incidence-37% (Table-3). Sherman stressed that the
lateral accessory saphenous vein empties into the upper
end of the saphenous vein, sometimes being joined by
other veins, especially the superficial circumflex iliac vein
4
before its termination . Daseler studied the veins
entering into great saphenous vein closer to its upper end
and observed about 8 types of drainage pattern, the most
9
common type being Type VI (F), with an incidence of 33%
(Table-4). Romanes stated that as the great saphenous
vein traverses the cribriform fascia, the vein receives the
superficial circumflex iliac, the superficial epigastric and
10
the superficial external pudendal veins . These
superficial veins often join together to form a common
trunk. Kurkcuoglu stated that the lateral accessory branch
of great saphenous vein was found in 75 persons (37.5%),
while in 48 persons no major branch was encountered. In
addition, medial accessory branch of the great saphenous
11
vein was observed in 17 (8.5%) on both sides
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Type –II
(Incidence in
percentage)

Author

Types
I(A)

II (B)

III (C)

IV (D)

V(E)

VI (F)

VII (G)

VIII (H)

Daseler
study

15

15

13

6

8

33

2

8

Present
study

7.14

-

2.85

-

5.7

24.2

-

2.85

*GSV-Great saphenous vein
Type II (B), Type IV (D) and Type VII (G) was not observed in the
present study
The drainage pattern of thoraco epigastric vein was not included in
9
Daseler, but our study showed the incidence as 1.42% .

SUMMARY
The most common variation of drainage pattern
of GSV in the present study was a common trunk formed
by the lateral superficial femoral vein, superficial
circumflex iliac and superficial epigastric vein draining
into fossa ovalis, with the incidence of 24.2% (Table-5).
8
This found to be similar with the study pattern of Glasser ,
9
11
Daseler , and Kurkcuoglu . Yet many Indian studies are
required to compare and correlate our present study
regarding the incidence and variations in the tributaries
of Great Saphenous vein.
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Table-5
Author

Most common type

Incidence
(In %)

Glasser

Type I (A)

37

Daseler

Type VI (F)

33

Present study

Type I (A)

24.2
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