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ABSTRACT

Background: In the background of increased incidence of vascular diseases affecting lower extremities in diabetics
and smokers, arterial revascularization procedures are performed to obtain maximal perfusion to the foot,
thereby restoring normal arterial pressure to the target area. Hence knowledge of the branching pattern and
course of posterior tibial artery bears much clinical relevance.

Materials and Methods: The study material consists of twenty adult human cadavers (14 males and 6 females)
at the Institute of Anatomy, Madras Medical College, Chennai, Tamil Nadu, India.

Results: In 85% of specimens, the posterior tibial artery arose from the popliteal artery at the lower border of
popliteus. In 5% of specimens, the artery was replaced by peroneal artery. In 87.5% of specimens, three to five
perforator branches arose from the posterior tibial artery. Mostly the perforators were located in the middle
quarters of the leg and the last branch was located at an average of 8.9cm from the medial malleolus.

Conclusion: The knowledge of the course and branching pattern of posterior tibial artery is essential for achieving
successful wound healing and avoidance of amputation in pathologies involving lower extremities. Also, the
location of perforator helps in retrieval of fasciocutaneous flaps in treating an infected wound.
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INTRODUCTION digitorum longus, tibia and the back of ankle

The posterior tibial artery arises as one of the
terminal branches of popliteal artery [1]. It starts
at the level of lower border of popliteus muscle
and ends at the distal border of flexor retinacu-
lum [2,3]. At the lower border of the popliteus,
it lies at the interval between tibia and fibula,
then passes downwards and medially on the
back of the leg. During the course, it then lies
successively upon tibialis posterior, flexor
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joint [2]. Along its course, the vessel is
accompanied by two venae comitantes which
are in turn interconnected by numerous
transverse communications [3]. It is related to
the tibial nerve which lies at first on its medial
side, but soon crosses it superficially and is in
the greater part of its course on its lateral side
[4]. Under the flexor retinaculum, the artery
passes between flexor digitorum longus tendon
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medially and flexor hallucis longus tendon
laterally.

At the distal border of flexor retinaculum, it ter-
minates by dividing into medial and lateral plan-
tar arteries [5]. The course may be marked on
the surface by a line drawn from the center of
popliteal region to a point midway between
medial malleolus and calcaneus [6]. The pulsa-
tion can be felt at its termination, midway be-
tween medial malleolus and medial tubercle of
calcaneum [7]. It gives off the following
branches including circumflex fibular artery,
peroneal artery, nutrient artery of the tibia,
muscular branches, communicating branch,
medial malleolar branches, perforator branches
and medial calcaneal branches before dividing
into terminal branches medial and lateral plan-
tar arteries [1, 8].

The following variations may be encountered in
the origin, course and modes of termination and
level of bifurcation of posterior tibial artery. The
origin of the posterior tibial artery may either
lie above or below the usual site of origin which
is at the lower border of popliteus. The high
division of popliteal artery is often associated
with origin of peroneal artery from the anterior
tibial artery rather than posterior tibial artery
[9]. According to Adachi (1928), the division of
posterior tibial artery above the middle of the
posterior surface of the popliteus is considered
to be a high division [10].

Sometimes the posterior tibial artery may be
absent or much reduced in length or caliber. In
such cases, the peroneal artery takes over its
distal territory. The true absence of peroneal
artery has never been reported[11]. The embryo-
logical basis of that is as follows. The lower limb
vessels arise from two sources, the primary axial
artery which is a branch of the umbilical artery
and the femoral artery, a continuation of
external iliac artery. The popliteal and peroneal
arteries arose from the axial artery. Being a
derivative of axial artery, the peroneal artery is
constant and hence its true absence has
hitherto not been reported[12].

The nutrient artery was found to arise in the
upper third of the leg in majority of specimens.
The level of termination may also vary from being
under the flexor retinaculum or beneath the
origin of abductor hallucis. Apart from the afore
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mentioned branches, the posterior tibial artery
gives off perforator branches which are of
utmost clinical significance. The fasciocut-
aneous flaps based on the perforator branches
of posterior tibial artery can be used for recon-
struction of soft tissue defects involving the
lower limb [2]. Hence the present study aims to
give a detailed observation on the course,
branching pattern and termination of posterior
tibial artery.

MATERIALS AND METHODS

The study material consisted of twenty adult
human cadavers (14 males and 6 females) at
the Institute of Anatomy, Madras Medical
College, Chennai. A longitudinal incision on the
back of the leg from the middle of popliteal fossa
to the heel was made and from there on
extended till the level of middle toe. Skin,
superficial fascia and deep fascia were
reflected. The flexor retinaculum was exposed
posteromedial to the medial malleolus. Both the
bellies of gastrocnemius were reflected
downwards and the soleus was separated from
its tibial attachment and reflected laterally along
with the intermuscular septum. The lower
border of popliteus was identified. After
removing the fascia covering the lower part of
popliteal vessels, the terminal branches of
popliteal artery namely the anterior and
posterior tibial artery were identified. Then the
posterior tibial artery was dissected up to its
termination under the flexor retinaculum [13].
Then the following parameters that are of
clinical importance were studied in detail.

1. Origin of posterior tibial artery in relation to
popliteus muscle.

2. Course and mode of termination of posterior
tibial artery.

3. Level of bifurcation of posterior tibial artery.
4. Perforating branches —number, origin and the
distance of the last perforator from the medial
malleolus.

5. Nutrient artery to tibia.

RESULTS

The following observations were made in
relation to the origin, course, branching pattern
and mode of termination of posterior tibial
artery and the results were tabulated from Table
1to5.
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Table 1: Origin of Posterior tibial artery. The distance of the last perforator branch from
~ — | Numberof the medial malleolus was measured. When the
sno | of posteriortivial) o s rotar | 69N | number of branches varied between three tofive,
arery specimens=40) | """ | the average distance of the last perforator was
1| Atthe lower border of 2 850 found to be around 8.9 cm to 12.2 cm from the
— ;‘;"I'c')‘;zf — medial malleolus in th_lrty seven specimens. The
2 of popliteus 3 7.50% mean + standard deviation of the distance was
5 | Below the lower border ) - 50% found to be 10.55 + 2.33. In three specimens
of popliteus where there were five or more perforators, the
At the lower border of average distance of the last perforator from the
4 | popliteus but extending 2 5% .

laterally medial malleolus was found to range from 2.4cm

Table 2: Course and Mode of Termination. to4.8cm.
Courseand mode o " a Nutr_ient Artery: In 35 specimens (88%), t_he
s | termination(based on the specimens (Total | Freueney n u'_crlent artery to _tlbla arose from the posterior
 description in the specimens=40) | Pereenteee) | tibial artery at a distance of 1.5 to 3.5cm below
introduction section) the lower border of popliteus in the upper third
L Normal course & ot of tibia. Then it passed through the substance
, | More medial course and ; - of tibialis posterior and entered into the nutri-
termination at a higher level ent foramen on the posterior surface of tibia. In
g | Terminate by joining the ) 5% 3 specimens (7%), the nutrient artery entered
peroneal artery the tibia in the middle third and in 2 specimens
4 |Replaced by peroneal artery 2 5% (5%), the nutrient artery arose from the pero-

Table 3: Level of Bifurcation. neal artery.

Fig. 1: Showing high origin of posterior tibial artery.
Sno | Level of bifurcation Numberofspeumens Frequency
(Total specimens = 40) | (percentage)
1 UnQerﬂexor 3 80%
retinaculum
9 Replaced by peroneal 5 5%
artery
3 Terminated .prOX|maI 9 5%
to flexor retinaculum
4 Ter.mlnatlon by joining ) 5%
with peroneal artery
5 Under abd.uctor ) 5%
hallucis
Table 4: Origin of Peroneal Artery. 1) popliteal artery 2) posterior tibial artery
e Number of . 3) anterior tibial artery 4) popliteus.
Sno g specimens quency Fig. 2: Showing small sized posterior tibial artery.
peroneal artery B (percentage)
(total = 40)
From posterior
! tibial artery 38 95%
’ From popliteal 9 5%
artery
Table 5: Perforating Branches.
Number of Number of
iy . Frequency
Sno | perforator Origin specimens (percentage)
branches (total =40) P !
1 Three Peroneal artery 2 5%
2 | Threetofive | Posterior tibial artery 3% 87.50% 1) popliteal artery 2)peroneal artery 3)anterior tibial
3 | Fiveormore | Posterior tibial artery 3 7.50% artery 4) popliteus 5) posterior tibial artery.
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Fig. 3: Showing termination of posterior tibial artery by
joining peroneal artery.

1,3 - peroneal artery, 2 - posterior tibial artery.
4 - tibialis posterior artery.

Fig. 4: Showing peroneal artery arising from popliteal
artery and absent posterior tibial artery.

Lpopliteal artery 2)peroneal artery 3)circumflex fibular
artery 4)muscular branch 5)tibial nerve.

Fig. 5: Showing the origin of nutrient artery to tibia from
posterior tibial artery.

1) posterior tibial artery 2) circumflex fibular artery
3) nutrient artery to tibia 4) peroneal artery.

Fig. 6: Showing the origin of two perforator branches
from posterior tibial artery.

1) posterior tibial artery 2,3) perforating branches
4)soleus muscle.
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DISCUSSION

The present study on the origin, course and
branching pattern was compared with those of
the previous studies.In the present study, the
posterior tibial artery arose from the popliteal
artery at the lower border of popliteus in 85% of
specimens and it coincides with studies by
various authors including Henry Gray (1858)[2],
Keith L. Moore (1980) [14] and Hollinshead W. H
(2001)[15].

Table 6: Comparison of the Origin of Posterior Tibial
Artery above the Lower Border of Popliteus.

Parson. F. G and
Rohinson A 1898
[

8.20%

Adachi B et al. 1928 William J.Zwiabel 2000 | J.A.Keen 1961
[10] [16] [

Present

Auth
uthor study

Incidence 2.80% % 5% 7.50%

As far as the origin of posterior tibial artery above
the lower border of popliteus muscle, the
incidence varied between 3% and 8% among
various authors. In the present study, the
incidence was 7.5%. The knowledge of variations
in the level of origin help the radiologists
during interventional procedures.

The following chart demonstrates the difference
in incidence of the condition where the
posterior tibial artery is replaced by peroneal
artery.

Graph 1: Comparison of incidence where the posterior
tibial artery is replaced by peroneal artery.

Comparison of incidence where peroneal artery replaces
posterior tibial artery
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Course and Mode of Termination: The poste-
rior tibial artery took a normal course as de-
scribed in the introduction section in 85% of
specimens. In 5% of specimens, the posterior
tibial artery is replaced by peroneal artery. And
it coincides with those of Piral T et al and John S
Pellerito (Graph 1).

In the remaining 10% of specimens, the poste-
rior tibial artery either terminated at a higher

1991



Jeyanthi C Gnanadeepam, Anjana TSR, T Preethi Ramya. A DESCRIPTIVE STUDY ON THE BRANCHING PATTERN AND COURSE OF POSTERIOR
TIBIAL ARTERY IN ADULT HUMAN CADAVERS.

level or by joining with peroneal artery. The
detailed course and variation in the mode of
termination alerts the vascular surgeons in
considering the choice of a vessel during
reconstructive procedures. The peroneal artery
is an important vessel to consider in limb
salvage operations in the absence of suitable
popliteal or tibial artery. In the present study,
the level of bifurcation was under the flexor
retinaculum in 82% of cases and this observa-
tion coincides with those of J.C.B.Grant, John
V.Basmajian, Keith L.Moore and Richard Snell
[21].

Apart from the aforementioned parameters, the
perforator branches were studied in detail with
reference to their origin, number, location and
the distance of the last perforator branch from
the medial malleolus. The perforators were
located in the middle two quarters of leg in
92.5% of specimens .The presence of three to
five perforating branches help plastic surgeons
in choosing skin flaps based on them for wound
closures. The perforator flaps provide the
advantage of rapid dissection, flap elevation and
reliable skin territory. As no special equipment
is needed to retrieve such flaps, they can be
replicated in smaller centres also [22].

CONCLUSION

The knowledge of variation in the level of origin
and mode of termination helps radiologists and
vascular surgeons during revascularization
procedures for foot salvage. With the advent of
femoral-tibial artery bypass for peripheral
arterial disease, limb preservation has improved
greatly. The perforating branches help the
plastic surgeons in procuring refined lower
extremity free flaps for reconstructive
procedures. The main principle of arterial
reconstruction in the treatment of diabetic foot
is to obtain maximum perfusion to the foot and
to restore normal arterial pressure to the target
area. The knowledge of variations in the course
and branching pattern of posterior tibial artery
must be borne in mind by orthopaedicians,
surgeons and radiologists during knee arthro-
plasty, operation for correction of aneurysm of
popliteal artery, surgical release of clubfoot [23],
angiographic studies, embolectomy and
catheterization procedures. Accessibility to the
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leg arteries is a critical factor in achieving suc-
cessful revascularization. Hence this study of
origin, course, branching pattern and termina-
tion of posterior tibial artery helps surgeons and
radiologists in their respective fields.
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