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A case of well-developed median superficial sural artery (small saphenous artery) is reported here, found
during routine student dissections of the left lower limb of an adult formalin-fixed male cadaver. This
small sized artery was starting from the posterior surface of the popliteal artery and passed between the
main tibial nerve and its muscular branch to the gastrocnemius medial head. Further distally, the artery
pierced through the initial part of the medial sural cutaneous nerve. Along the upper calf region, the
small arterial vessel was located on the lateral side of the small saphenous vein and cutaneous nerves
and terminated in the lower part of the leg. The literature descriptions concerning the cutaneous popliteal
artery branches are reviewed, including their application in the field of plastic and reconstructive surgery.
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Introduction

In the detailed anatomy textbooks [5, 13, 16, 19], the branches of the popliteal artery
are divided into muscular, genicular (articular) and superficial. The superficial branches
are described as occasionally present arteries of small size, starting directly from the
popliteal artery or some of its branches and piercing through the crural fascia they
supply the skin over the calf. Despite not included in Terminologia Anatomica [6], these
superficial branches have clinical importance as vascular pedicles of fasciocutaneous
flaps [2, 8, 12, 15, 18, 20, 21] or vascularized nerve grafts [7, 14] for plastic and
reconstructive surgery and microsurgery.

In this report, we present a demonstrative case of such a well-developed superficial
artery branching from the popliteal artery.

Materials and Methods
The reported findings were observed during routine student dissections of the left lower limb

of an adult formalin-fixed male cadaver of a Caucasian descent. All dissections took place
at the Department of Anatomy, Histology and Embryology, Medical University of Sofia.
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Case report

After removal of the skin of posterior crural region, a dissection was started in the
subcutaneous fat tissue in order to demonstrate the superficial veins and cutaneous
nerves branches. A common way of formation of the sural nerve was observed by
fusion of the medial sural cutaneous nerve, piercing through the crural fascia, and
sural communicating branch from the lateral sural cutaneous nerve, which fusion
happened in the middle of the leg. The sural nerve and medial sural cutaneous nerve
were accompanied by the small (lesser) saphenous vein, as usual. A small-sized artery
(external diameter 1.8 mm) was also observed in companion to the cutaneous nerves
and vein (Fig. 1a). Dissecting completely the crural fascia and popliteal fossa revealed
the origin of this arterial vessel (Fig. 1b). It was starting from the posterior surface of the
lower part of the popliteal artery. Then, the small artery passed between the main tibial
nerve and its muscular branch to the gastrocnemius medial head. Further distally, the
artery pierced through the initial part of the medial sural cutaneous nerve and continued
downwards on the lateral side of the small saphenous vein and the cutaneous nerves.
By fine dissection, this artery was traced to the lower third of the posterior leg and did
not reach the ankle. Because of its midline position and superficial location, the small
artery can be identified as “median superficial sural artery” [11] or according to its close
relation to the small saphenous vein as “small saphenous artery” [1].

Fig. 1. Photographs of the reported case, presenting dissection of the upper calf region (a) and
popliteal fossa (b). The nerve piercing point is indicated with white arrow. Artery: MSSA -
median superficial sural artery. Nerves: MSCN — medial sural cutaneous nerve; SCB - sural
communicating branch from the lateral sural cutaneous nerve.
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Discussion

In the classical textbooks of anatomy, the superficial branches of the popliteal artery
usually do not have their proper names [5, 13, 19]. According to these sources, the
largest and most constant of all is the small artery passing between the gastrocnemius
heads, which accompanies the small saphenous vein and medial sural cutaneous and
sural nerves.

In the texts of anatomical variations, the small superficial artery between the heads
of gastrocnemius is either not mentioned [9, 17] or described as the occasionally present
“small saphenous artery” [3] or “arteria saphena parva” (“‘a. suralis superficialis media”)
[1]. Such an artery was described in 2 out of 180 lower limbs dissected but only when of
larger size and anastomosing with the tarsal arteries [1]. Obviously, the superficial sural
arteries did not attract much attention of variational anatomists.

The most detailed descriptions of the superficial sural arteries can be found in
the clinically oriented texts such as the profound book on the cutaneous arteries in the
human body by Manchot [11], and in a number of papers [7, 10, 15, 18]. Three cutaneous
arteries are identified in these texts - the median (central), medial and lateral superficial
sural arteries [7, 10, 15, 18]. It was reported that the median superficial sural artery is
usually the largest one (0.9-2.6 mm) [10] and is present in more than 90% of the lower
limbs. This artery may start from the popliteal artery (most commonly), from the other
superficial sural arteries or from the genicular arteries [7, 10, 15, 18]. In plastic and
reconstructive surgery a number of fasciocutaneous flaps have been described, which
are based on the vascular pedicles of superficial sural arteries [2, 8, 12, 15, 18, 20, 21].
The median superficial sural artery is also providing extensive blood supply to the sural
nerve, which make possible a useful vascularized nerve graft to be developed [7, 14].

In summary, the median superficial sural artery, a small-sized cutaneous vessel, is
scarcely described in the classical anatomical texts, despite well-known in the area of
plastic and reconstructive surgery. The reported here course of the median superficial
sural artery through the fibers of the medial sural cutaneous nerve might be a reason
for sural nerve entrapment [4], as well as its passage together with the small saphenous
vein and medial sural cutaneous (or sural) nerve through the unyielding fibrous arcade
of the crural fascia.
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