
Folia Morphol. 
Vol. 82, No. 3, pp. 732–734

DOI: 10.5603/FM.a2022.0053
Copyright © 2023 Via Medica

ISSN 0015–5659
eISSN 1644–3284

journals.viamedica.pl

C A S E    R E P O R T

732

Address for correspondence: B. Karip, DDS, PhD, Department of Anatomy, Hamidiye Faculty of Medicine, University of Health Sciences, Üsküdar, 
38000 İstanbul, Turkey, tel: +90 538 860 94 10, e-mail: krpbrk@gmail.com

This article is available in open access under Creative Common Attribution-Non-Commercial-No Derivatives 4.0 International (CC BY-NC-ND 4.0) license, allowing to download 
articles and share them with others as long as they credit the authors and the publisher, but without permission to change them in any way or use them commercially.

Abnormal vein patterns on the feet:  
two case reports
B. Karip1 , A. Ertaş2

1Department of Anatomy, Hamidiye Faculty of Medicine, University of Health Sciences, Istanbul, Turkey
2Department of Anatomy, Faculty of Medicine, İstanbul University-Cerrahpaşa, Istanbul, Turkey

[Received: 22 February 2022; Accepted: 13 May 2022; Early publication date: 20 May 2022]

There are many variable variants of the posterior tibial veins and these are ex-
tremely important for the venous circulation of the feet. Due to the complex 
and variable nature of the lower extremity veins, their drainage is particularly 
important in some surgical operations including flap operations and the treatment 
of important pathological conditions such as deep vein thrombosis. The plantar 
surface of the foot and the tarsal tunnel have significant neurovascular structures. 
Therefore it is extremely difficult to determine a safe zone when working in this 
region, especially for surgeons.
In these two cases, abnormal vein patterns with rare anastomoses with their dif-
ferent drainage patterns and the fenestration were observed in the right and left 
feet and medial region of the ankle of male cadavers during the routine dissection. 
The clinical importance of this condition was particularly discussed.
There are very limited cadaver studies to find out the relationship between the  
posterior tibial veins and great saphenous vein due to the difficulty of working on 
surgically deep vein thrombosis and some flap techniques. Therefore the region 
should be well known anatomically. Thanks to the variations and the anastomo-
ses in our study, we aim to contribute to the studies to understand the complex 
structure of the region. (Folia Morphol 2023; 82, 3: 732–734)
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INTRODUCTION
Considering the venous drainage of the foot, after 

the dorsal digital veins of the foot drain into dorsal ve-
nous arch on the dorsal surface, it continues as lateral 
marginal vein and drains into small saphenous vein 
(SSV). In the medial side, medial marginal vein drains 
into great saphenous vein (GSV). When the plantar 
region is examined, it continues with plantar digital 
veins, medial plantar vein and lateral plantar vein and 
drains into posterior tibial veins. Then the GSV drains 
into the femoral vein and posterior tibial veins drain 

into popliteal vein [1]. At the same time, important 
perforating veins such as Cockett’s perforators drain 
into the GSV and posterior tibial veins. Although it 
varies in the foot and ankle region, it is known that 
there may be about 3–4 medial perforator veins [5]. 
This area has so many complex structures but there 
are not enough cadaver studies on this region. We 
hope that our study will guide clinicians in terms of 
surgical approaches to this area, especially the veins 
that we showed in Figures 1 and 2.
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CASE REPORT
During the educational dissection for medical stu-

dents in two male cadavers, we observed unusual 
vein patterns when lifting the skin and the superficial 
fascia of the plantar region of the feet and the medial 
ankle regions. 

In the case 1, although it is known that there are 
many perforating veins in this region that first drain 
the superficial fascia, then pierce the deep fascia, and 
then drain into SSV and GSV on the dorsal surface, 

the posterior tibial veins (PTV) in the plantar surface 
and posterior compartment, it has not been reported 
before that a vein from the posterior compartment 
and a large vein from the dorsal surface of the foot 
anastomose and drain into PTV (Fig. 1).

On the other hand, it was observed that a cutane-
ous branch given to the posterior compartment by the 
posterior tibial artery passed through a fenestration 
thought to occur congenitally in PTV. 

In the case 2, we observed a very large anastomo-
sis between the GSV and PTV in which one of each 
branches drains from the medial plantar region of 
the foot and from the skin of the medial surface of 
the ankle (Fig. 2). Other than those conditions, no 
variations were observed for the other structures.

DISCUSSION AND CONCLUSIONS
These two conditions contain rare abnormal drain-

age patterns. Although there are many articles in the 
literature on supplying and drainage of the foot and 
ankle, the rate of cadaver dissection studies especially 
on venous drainage are very few. Beyond all veins of 
the leg and foot, the most important disorder for the 
veins is deep vein thrombosis (DVT) which can cause 
motor function deficiency in the lower limb, especially 
in the elderly patients [4].

Deep vein thrombosis seen in patients with acute 
strokes is usually peripheral type. 12.7% of acute 
stroke seen in PTV occur with haemorrhagic stroke 
and 7.6% with ischaemic stroke [7]. In addition, ac-
cording to Bergan et al. [3], the incidence of DVT 

Figure 1. The medial aspect of the ankle; 1 — the vein which arises from the posterior compartment; 2 — the large vein; 3 — an anastomosis  
between them; 4 — the drainage junction, arrows — cutaneous branches.

Figure 2. The anteromedial aspect of the ankle; 1 — the anasto-
mosis between great saphenous vein (GSV) and posterior tibial 
vein (PTV); 2 — the vein that arises from the skin of the medial 
surface of the ankle; 3 — the vein that arises from the medial plan-
tar region of the foot; black asterisk — GSV, white asterisk — PTV.
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after cardiovascular surgery for venous disorders as 
a complication is average 1.8%.

According to the studies performed, the catheter-di-
rected thrombolysis method has an important place in 
the treatment of DVT. For this method, some studies 
indicate that PTV is an ideal entry point [10]. Although 
it is known that the prognosis of the catheter-directed 
thrombolysis method performed over PTV is better 
than the popliteal vein according to long-term studies, 
it is recommended to be careful because of the high 
variation and small diameter rate of PTV [2]. 

Due to the fact that it receives more pressure, 
the vascular structure on the palmar surface of the 
hand, as well as the plantar surface of the foot, is 
very thin and the connections between them are very 
weak. This condition may cause difficulties in some 
flap operations in terms of reconstructive surgery. 
On the other hand, the structural architecture of 
perforating and superficial veins can be seen as an 
alternative and facilitating factor in flap operations 
allowing drainage to be performed directly to the 
deep veins or with anastomoses between deep veins 
and superficial veins [11].

The perforating veins of the feet act as a connec-
tion between the deep veins and the superficial veins 
as they follow a path from the deep to the surface. 
This is very important in ascending venous pump 
activation [9]. When the pathology is examined, it 
is obvious how important it is in vein structures as 
well as the organization of arterial and nerve struc-
tures for surgical operations to be performed on the 
dorsal surface and plantar surface of the foot and 
for the ankle region. In addition, the thrombosis in 
PTV can be seen in some different conditions such 
as the antiphospholipid syndrome, some metabolic 
syndromes, or in some developmental venous mal-
formations [6, 8]. 

We know that the dissection of the areas that 
we mentioned is hard, that is why almost all studies 
are done with radiological images of the areas. It is 
foreseen that our study will provide a new perspective 
on the initiatives to be made in this region.
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