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THE SAPHENOUS VEINS — THEIR ORIGIN, DRAINAGE AND VARIANT ANATOMY
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Key words: superficial veins of ~ Abstract. The superficial veins of the lower limb, the saphenous veins, are subject to

the lower limb, saphenous significant anatomical variability. The knowledge of variant anatomy of the
veins, saphenofemoral junction,  saphenous veins is essential to surgical procedures such saphenous ablation or using
saphenopopliteal junction. them as a graft in coronary bypass surgery.
The objective of the study was to investigate the morphological variation in origin
Bukovinian Medical Herald. and drainage of the saphenous veins due to their importance in vascular surgery.
2024.V. 28, Me 2 (110). P. 104- Materials and methods. The study involved classic dissection conducted on 24
110. formolized lower limbs within the Department of Anatomy and Clinical Anatomy of
Nicolae Testemitanu State University of Medicine and Pharmacy, Chisinau, Republic
DOI: 10.24061/2413- of Moldova
0737.28.2.110.2024.16 Results. The origin of the saphenous veins, the dorsal venous arch, was present in
87.5% (21 limbs), it was double in 8.3% (2 limbs) and absent in 4.2% (1 limb). The
E-mail: great saphenous vein drained into the femoral vein forming the saphenofemoral
Ilia.Catereniuc@usmf.md junction, the last one being present in all the cases. The distance from the

saphenofemoral junction to the anterior superior iliac spine showed a value of
12.25+1.1 cm, the distance from the junction to the pubic tubercle was 4.23+0.64 cm,
and the distance from the junction to the middle of the inguinal ligament had a value
of 4.3+0.65 cm. However, the saphenopopliteal junction was found in 45.8% of cases
(11 limbs), in other 50% of cases (12 limbs) the small saphenous vein ascended
proximally on the posterior surfaces of the thigh as the cranial extension of the small
saphenous vein, and in 4.2% of cases (1 limb) it flowed into the medial gastrocnemius
veins. The cranial extension of the small saphenous vein in 29.2% (7 limbs) drained
both into the great saphenous vein and into the muscular veins (via perforators of
the thigh), in 12.5% (3 limbs) it continued with Giacomini's vein and drained into
the great saphenous vein, and in 8.3% (2 limbs) it continued directly with the deep
femoral vein.

Conclusions. Both the origin and drainage of the saphenous veins present
anatomical variability. Knowledge of drainage of the saphenous veins is essential in
pre-operative assessment of patients and may also lead to improvements in surgical
techniques.

HIIUIKIPHI BEHH - IX IOXO/)KEHHA, PO3IAJIY)KEHHSA TA BAPIAHTH
AHATOMIT

A.b. Benoenux, B.K. benoenuk, .M. Kamepeniox

Knrouogi cnosa: nogepxmesi Pe3ztome. Tlosepxnesi senu HUNCHLOI KIHYIGKU, NIOWKIDHI 8€HU, CXUTbHI 00 3HAYHOT
6EHU HUJICHbOI KIHYIBKU, aHamomiynoi MiHaueocmi. 3uaumna Gapiaumnoi anamomii NIOWKIPHUX GeH €
RIOWIKIpHI 6eHu, BAIICIUBUM OJISL XIPYPSTUHUX NPOoYedyp, MaKux K abaayis niowKipHoi 3ano3u abo
caghenopemopanvue BUKOPUCMAHHS X AK MPAHCNIAHMAMA 8 KOPOHAPHOM) WLYHINYGAHHI.
3’e€0nanns, cageno- Mema docnioxycenns - guguumu Mopponoziuni eapiayii noxoodicenHs ma opeHaicy
niOKONIHHe 3 €OHAHHSL. NIOWIKIPHUX 6€H uepe3 IX adNCIUBICMb Y CYOUHHIL XIpYpail.

Mamepian i memoou. [ocniodcenns 6Kuouan0 KiacuyHy OUcexkyiio, nposeoeny Ha
Byrosuncoruii meouunuti 24 opmanizosanux HUNCHIX KiHYIBKAX Ha Kagedpi anHamomii ma KIiHIYHOT
gicnux. 2024. T. 28, Ne 2 anamomii Kuwmuniscoko2o 0epiicagnozo yHieepcumeny Meouyunu ma gapmayii
(110). C. 104-110. imeni Hixonas Tecmemiyany.

Pesynomamu docnioscenns. Ilowamox niowKipuux en — 00pcaibHa 6eHO3HA Oyed
-y 87,5 % (21 kinyisexa), noosivinuti —y 8,3 % (2 kinyisxu) i siocymniti —y 4,2 % (1
Kinyiexka). Benuxa niowikipna 6ena 6nadana 8 CmMecHO8Y 6eHy, VMEOpIolouU
cagenopemopanvhe 3’cOHaHHA, OCMAHHE 6 YCix eunaokax. Biocmawv 6i0
cagenopemopanvrhoco 3’€OHanus 00 nepeonvboi 8epxHbLoOi ocmi Kiyboeoi KicmKu
cmanosuna 12,25+1,1 cm, 6iocmans 8i0 3’ €OHanHs 00 106K06020 2opoka —4,23+0,64
cM, gidcmanb 6i0 3’ €OHaHHs 00 cepedunu naxosoi 36 asku —4,3+0,65 cm. Oduak y
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45,8% eunaokis (11 KiHYi6oK) 6usI6NEHO NIOWKIPDHO-NIOKONIHHE 3 €OHAHHS, 6 IHUIUX
50% eunaokis (12 xinyieox) mana niOwWKIpHa 6eHa NIOHIMANACS NPOKCUMALHO NO
3A0HIl NOBEPXHI CME2HA 51K KPAHIAIbHE NPOO0GHCEHHS MALOol NIOWKIPHOT 6eHU, I 6
4,2% eunaoxis (1 xinyieka) enadaia 6 meOianibHi IUMKOGI BeHU.

Kpanianvnuii eiopocmox manoi niowkipnoi eenu 'y 29,2 % (7 xinyisok) enaoas sax y
8eUKY NIOWKIPHY 8eHY, MAK i 8 M 3081 8eHu (uepe3 neppopamopu cmeena), y 12,5
% (3 Kinyisxu) npo0osicysascs 6enoio Jicakomini ma 6nadas y 6enuKy niowKiphy
seny, a y 8,3% (2 kinyiexu) npoooeiicyeascsa He3nocepednbo 8 2ubOKy cmezHo8y
BEHY.

Bucnosku. Ak noxoooicenns, max i OpeHas’c NiOWKIPHUX 6eH MAOMb AHAMOMIYHY
eapiamugnicmos. 3HAHHA NPO OPEHYBAHHA NIOWKIDHUX 6€H € 8aNCIUGUM OJIs

nepedonepayiiHol

OYIHKU

nat;ienmie, a  makosc mookce  npuseecmu 00

800CKOHANEHHS XIPYP2IUHUX MemOo0i8.

Introduction. The venous anatomy of the lower limbs
is somewhat different from the corresponding arterial
anatomy. According to the relation to the muscular fascia
the veins of the lower limbs are subdivided into three
groups: deep, superficial and perforating veins. The veins
that lie beneath the muscular fascia, accompanying the
major arteries, are the deep veins; those that are above the
muscular fascia, in the subcutaneous tissue, are the
superficial veins; and those that penetrate the muscular
fascia and connect the superficial and deep veins are the
perforating veins [6,7].

The two major superficial veins of the lower limbs are
the great saphenous vein (vena saphena magna) and the
small saphenous vein (vena saphena parva).

In this article we will examine the variant anatomy of
the superficial veins of the lower limbs, knowledge of
which is of great importance when assessing the surgical
anatomy of the saphenous veins.

Both the great saphenous vein and the small saphenous
vein derive from the dorsal venous arch of the foot.

The great saphenous vein originates in the medial
extremity of the dorsal venous arch of the foot as the medial
marginal vein. It is the longest vein in the human body, as
it travels through the entire length of the lower limb. It
ascends anteriorly to the medial malleolus, and then passes
along the medial surface of the tibia to the knee joint. The
great saphenous vein runs further posterior to the medial
condyle of the femur, and from there it ascends medially in
the thigh to drain into the femoral vein. In the femoral
triangle it perforates the muscular fascia and join the
femoral vein at the saphenofemoral junction, 2-4 cm distal
to the inguinal ligament.

The great saphenous vein receives the following
tributaries: perforating veins, accessory saphenous veins,
superficial circumflex iliac vein, superficial epigastric vein
and external pudendal veins.

The great saphenous vein can be congenitally
duplicated in approximately 1% of cases [3].

The small saphenous vein arises from the lateral
extremity of the dorsal venous arch of the foot as the lateral
marginal vein. It ascends posteriorly to the lateral
malleolus, and then runs upward along the lateral border of
the calcaneal tendon. Running upward it reaches the
middle of the posterior surface of the leg. It then passes
between the two heads of the gastrocnemius muscle and
ends in the popliteal vein forming the saphenopopliteal

junction. However, there are many variations in the
termination of the small saphenous vein, including without
connection to the popliteal vein. Before it penetrates the
muscular fascia, it may branch out a cranial extension of
the small saphenous vein that goes upward to join the great
saphenous vein through the posterior thigh circumflex vein
(the vein of the Giacomini) [6].

The tributaries of the small saphenous vein are the
perforating veins and the accessory saphenous veins.

The mid-portion of the small saphenous vein may be
duplicated in 4% of individuals [3].

The objective of the study was to evaluate the
anatomical variants of the saphenous veins at their origin
and drainage that would be of great help in planning
varicose vein treatment and coronary bypass procedures.

Materials and methods. In the present study, twenty-
four formolized lower limbs were dissected at the
Department of Anatomy and Clinical Anatomy of Nicolae
Testemitanu State University of Medicine and Pharmacy,
in order to evaluate the origin and the drainage of the
saphenous veins. Using the classical dissection twenty-four
small saphenous veins and twenty-two great saphenous
veins were exposed.

The anatomical variants were recorded and compared
with those of the previous studies.

Results and discussion. The origin of the saphenous
veins, the dorsal venous arch of the foot, located at the base
of the metatarsal bones, was formed by confluence of four
dorsal metatarsal veins. The perforating vein of the first
intermetatarsal space was present in all of studied cases and
it connected the dorsal venous arch of the foot with the
plantar venous arch (deep venous system). The extremities
of the dorsal venous arch continued proximally with the
medial and lateral marginal veins. Such a situation was
found in 87.5% of cases (21 limbs). In 8.3% of cases (2
limbs) at the dorsal surface of both feet of the same male
corpse the double dorsal arch was found. The double
venous arch continued proximally with double medial and
double lateral marginal veins. In 4.2% of cases (1 limb) the
dorsal venous arch was absent and two dorsal metatarsal
veins continued cranially with two medial marginal veins,
which in turn continued in the leg with double great
saphenous vein. However, the other two dorsal metatarsal
veins joined to form the lateral marginal vein that
continued with the small saphenous vein.

We found no data about absence or double venous arch
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of the foot in the specialty literature.

The medial extremity of the dorsal venous arch, the
medial marginal vein, ascended in front of the medial
malleolus to continue proximally with the great
saphenous vein. The medial marginal vein, in turn,
received 3-4 medial foot perforating veins, which
connected the medial marginal vein with the medial
plantar veins. According to their topography, Uhl J-F et
al. [12] described malleolar (or talar), navicular and
cuneiform perforating veins; the malleolar perforating
vein being one of the three roots of the great saphenous
vein formation, along with the medial marginal vein and
the dorsal perforating vein of the ankle (fig. 1). The dorsal
perforating vein of the ankle linked the medial marginal
vein with the dorsalis pedis veins.

The lateral extremity of the dorsal venous arch, the
lateral marginal vein, run behind of the lateral malleolus to
continue proximally with the small saphenous vein. The

lateral marginal vein received two lateral foot perforating
veins that derived from the lateral plantar veins. The lateral
perforating veins were described by Uhl J-F et al. [12] as
calcaneal and cuboidal perforating veins. These two lateral
foot perforating veins often joined into a common trunk
becoming in this way the main root of the small saphenous
vein formation, along with the lateral marginal vein. In our
study, the common trunk of the lateral foot perforators was
present in 66.7% of cases (fig. 2).

In front of the lateral malleolus the lateral marginal vein
often divided in 2-3 trunks and resulting veins surrounded
the lateral malleolus to form the malleolar plexus, which
varied in shape and size (fig. 3).

The perforating veins of the foot are characterized by a
directed venous flow from the deep veins to the superficial
veins, due to the presence of the unidirectional valves or
the absence of valves, a unique feature of the venous
system of the lower limbs [15].

R

Fig. 1. The medial marginal vein and the medial foot perforating veins. ADV — arcus venosus dorsalis pedis; VMM —
vena marginalis medialis; PM (PMm, PMn, PMc) — venae perforantes pedis mediales; PD — vena perforans tarsalis
dorsalis; PTP — vena perforans cruris tibialis posterior; VSM — vena saphena magna; VSMAPCc — vena saphena magna
accessoria posterior cruris; VSMASc — vena saphena magna accessoria superficialis cruris

Fig. 2. The lateral marginal vein and the common trunk of the lateral foot perforating veins
VML - vena marginalis lateralis, PM — plexus malleolaris, LPVs — lateral perforating veins of the foot, NCDL — nervus
cutaneus dorsalis lateralis
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Fig. 3. The malleolar plexus as the origin of the small saphenous vein
VSP — vena saphena parva, PM — plexus malleolaris, VML — vena marginalis lateralis, LPVs — lateral foot
perforating veins, NS — nervus suralis, NCDL — nervus cutaneus dorsalis lateralis

In the region of the leg the great saphenous vein was
solitary in 31.82% of cases (7 limbs), was double in 4.55%
of cases (1 limb), and was accompanied by the accessory
saphenous veins in 63.63% of cases (14 limbs). The
anterior accessory great saphenous vein of the leg was
found in 50% (11 limbs), the posterior accessory great
saphenous vein — in 59.1% (13 limbs) and the superficial
accessory great saphenous vein of the leg — in 9.1% (2
limbs).

The posterior accessory great saphenous vein of the leg
(Leonardo’s vein) when present, first ascended parallel to
the small saphenous vein in the distal and middle thirds of
the calf with numerous anastomoses (communicating
veins) between them, then in the proximal third surrounded
the medial surface of the leg to flow into the great
saphenous vein. In 4 of 13 cases the posterior accessory
great saphenous vein of the leg drained into the small
saphenous vein.

According to an ultrasound study performed on 200
limbs, the incidence of the posterior accessory great
saphenous vein of the leg is 49.5%; to the right being
present with an incidence of 45% and to the left — 54%. The
confluence of the posterior accessory saphenous vein of the
leg with the great saphenous vein is located above the knee
level in 4% of cases, at the knee level — in 14% of cases,
below the knee level — in 74% of cases [16].

In the thigh a single trunk of the great saphenous vein
was observed in 40.9% of cases (9 limbs), a duplicated vein
was found in 13.6% of cases (3 limbs), and in 45.5% of
cases (10 limbs) was accompanied by the anterior or
superficial accessory great saphenous vein.

The duplication of the great saphenous vein, a rare
anatomic variant, in our study was observed in 4.55% (1
limb) in the region of the leg and in 13.6% (3 limbs) in the
region of the thigh.

Although, the specialized literature suggests that the
great saphenous vein is present in 1-49% of cases [10],
L Union Internationale de Phlébologie in 2006 defines the

great saphenous vein duplicity as being present in 1.6-2%
of cases [5, 10]. According to Caggiati A. et al. [4] the
duplication of the great saphenous vein occurs only in 1%
of cases and the accessory saphenous veins with parallel
path, but located more superficially, are found in 26% of
cases.

The anterior great saphenous vein of the thigh is
detected in 14% of patients with varicose veins [9] and can
be confused with great saphenous vein. It is located
anterior and lateral to the great saphenous vein, while the
latter is located medially and along thr femoral artery and
vein.

In case of the double great saphenous vein, as well as
in case of presence of the anterior or superficial accessory
great saphenous veins of the thigh, the confluens venosus
subinguinalis located close to saphenofemoral junction had
the appearance of the “venous star” described by Paturet
(fig. 4).

In our study the confluence received the following
tributaries: the superficial circumflex iliac vein in 72.7%
(16 limbs), the superficial epigastric vein in 68.2% (15
limbs), the superficial external pudendal vein in 68.2% (15
limbs), the deep external pudendal vein in 9.1% (2 limbs),
the anterior accessory great saphenous vein of the thigh in
40.9% (9 limbs), the superficial accessory great saphenous
vein of the thigh in 4.55% (1 limb).

The posterior accessory great saphenous vein of the
thigh was observed in 68.2% of cases (15 limbs), but it
drained into the great saphenous vein distinctly below the
saphenofemoral junction (from 4 cm to 10 cm).

Muhlberger D. et al. [8] found an average of 3.7
tributaries draining into the great saphenous vein near the
saphenofemoral junction, including the superficial
circumflex iliac vein in 82.9% of cases, the superficial
epigastric vein in 78.3%, the superficial external pudendal
vein in 90.3%. The accessory saphenous veins were less
frequent, the anterior accessory great saphenous vein being
identified in 50.7% and the posterior accessory great
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saphenous vein in 67.7% of cases.

According to Souroullas P et al. [11] the median
number of the saphenofemoral junction’s tributaries is 4, in
43% of cases at least one tributary flows into the femoral
vein, usually this being the deep external pudendal vein
(91.9%). The anterior accessory great saphenous vein was
identified in 35.8% and the posterior accessory great
saphenous vein in 53.8% of cases.

One of the characteristics of the saphenofemoral
junction was its anatomical fixity in relation to the adjacent
anatomical landmarks: the anterior superior iliac spine,
pubic tubercle and inguinal ligament (fig.7). The distance
from the saphenofemoral junction to the anterior superior
iliac spine showed an average value of 12.25+1.1 cm, the
distance from the junction to the pubic tubercle was
4.23+0.64 cm, and the distance from the junction to the
middle of the inguinal ligament had an average value of
4.3+0.65 cm.

The small saphenous vein ascended first between the
lateral malleolus and the Achilles tendon, then along the
lateral border of the calcaneal tendon. At the borderline
between the tendon and muscular part of the triceps surae
muscle the small saphenous vein was placed in the middle

of the posterior surface of the calf and finally ascended
cranially along the groove between two heads of the
gastrocnemius muscle to the popliteal fossa.

The saphenopopliteal junction was found in 45.8% of
cases (11 limbs), in other 50% of cases (12 limbs) the small
saphenous vein ascended proximally on the posterior
surfaces of the thigh as the cranial extension of the SSV,
and in 4.2% of cases (1 limb) it flowed into the medial
gastrocnemius veins.

In 5 (20.8%) from 11 limbs the small saphenous vein
drained only into the popliteal vein forming the
saphenopopliteal junction, in other 6 limbs (25%) the small
saphenous vein divided into two trunks: one formed the
saphenopopliteal junction, the other continued proximally
on the posterior side of the thigh with cranial extension.

In the other 12 limbs (50%) the small saphenous vein
ascended proximally on the thigh without having
connections with the popliteal vein: in 7 limbs (29.2%) it
drained into the great saphenous vein and into the muscular
veins (via perforators of the thigh), in 3 limbs (12.5%) it
continued with Giacomini’s vein and drained into the great
saphenous vein, and in 2 limbs (8.3%) it continued directly
with the deep femoral vein (fig. 5).

Fig. 4. ,,Venous star” described by Paturet. 1 —vena saphena magna; 2 — vena saphena magna accessoria anterior
femoris; 3 — vena circumflexa ilium superficialis; 4 — vena epigastrica superficialis; 5 — vena pudenda externa
superficialis; 6 — nervus femoralis; 7 — arteria femoralis; 8 — vena femoralis
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Fig. 5. Variations in the termination of the small saphenous vein. VSP — vena saphena parva; VP — vena poplitea; JSP
— junctio saphenopoplitea; VPF — vena profunda femoris; VSM — vena saphena magna
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Uhl J.-F. et al. [13, 14] describes five types of drainage of
the small saphenous wvein: two with the presence of
saphenopopliteal junction (types A and B) and other three with
absence of the saphenopopliteal junction (types C, D and E):

e type A: normal position of the saphenopopliteal
junction (83%);

o type B: higher position of the saphenopoliteal
junction (6%);

o type C: absence of the saphenopopliteal junction, the
cranial extension of the small saphenous vein continues as
Giacomini’s vein (5%):

o type D: absence of the saphenopopliteal junction, the
cranial extension of the small saphenous vein ends deep in
the thigh muscles (5%);

o type E: absence of the saphenopopliteal junction, the
lower termination of the small saphenous vein at the leg
level (1%).

According to the embriogenesis of the vessels of the
lower limbs in the literature the other types of the small
saphenous vein inflow are described [1, 2]:

o type I: the small saphenous vein flows into the
popliteal vein forming the saphenopopliteal junction; this
type being divided into subtypes: a) the small saphenous
vein drains only into the popliteal vein, b) the small

saphenous vein divides into two venous trunks: one drain
into the popliteal vein, the second continues as Giacomini's
vein and drains into the great saphenous vein;

o type |1 the small saphenous vein extends proximally
on the thigh and drains into: a) the deep veins of the thigh,
b) both the deep veins of the thigh and the great saphenous
vein, c¢) directly into the great saphenous vein;

o type I11: the small saphenous vein flows into the veins
of the leg without reaching the popliteal vein, draining into:
a) the gastrocnemius veins or b) the great saphenous vein.

Conclusions. Both the origin and drainage of the
saphenous veins present anatomical variability. The origin
of the saphenous veins, the dorsal venous arch of the foot,
can be double or absent. The accessory saphenous veins are
found along the trajectory of the great saphenous vein
however the double great saphenous vein is a rare anomaly.

Knowledge of drainage of the saphenous veins is
essential in pre-operative assessment of patients and may
also lead to improvements in surgical techniques.

Prospects for further research. The combination of
the variant anatomy of the saphenous veins and their
embryogenesis could have a promising research work for
better comprehension and clinical management of venous
disease.
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