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Abstract

Introduction: Popliteal artery is the continuation of femoral artery at adductor hiatus. It is one of the most common sites for
peripheral aneurysms. It is also a common recipient site for above or below knee femoro-popliteal bypass grafts in cases of
atherosclerosis. The aim was to study the internal diameter of popliteal artery, anterior tibial and posterior tibial arteries and to
compare findings of the current study with previous studies and to find their clinical implications.

Methods: Fifty cadavers (100 lower limbs) embalmed with 10% formalin were utilised in this study.

Results: Internal diameter of popliteal artery was measured at its origin and at its termination. The diameter of popliteal artery at
its origin was found to be (mean in mm £ SD) 4.7£0.9 & at its termination was 4.4+0.7. The diameter of anterior tibial artery at its
origin was 3.5+1.1 & that of posterior tibial artery at its origin was 4.1+0.9. These findings were compared with the previous
studies.

Conclusion: Metric data of internal diameter of popliteal artery, anterior tibial artery & posterior tibial artery from the present

study will be of help for vascular surgeons & radiologists.
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Introduction

The popliteal artery is the continuation of the
femoral artery from the fifth osseo-aponeurotic opening
of adductor magnus to the lower border of popliteus
muscle. It descends laterally from the opening in
adductor magnus to the femoral inter-condylar fossa,
inclining obliquely to the distal border of popliteus,
where it divides into the anterior and posterior tibial
arteries. This division usually occurs at the proximal end
of the asymmetrical crural interosseous space between
the wide tibial metaphysis and the slender fibular
metaphysis. The artery is relatively tethered at the
adductor magnus hiatus and again distally by the fascia
related to soleus. The artery may divide into its terminal
branches proximal to popliteus, in which case the
anterior tibial artery sometimes descends anterior to the
muscle.n23

The clinicians and radiologists dealing with the
popliteal area use description of branching pattern of the
popliteal artery, in which it first gives rise to anterior
tibial artery followed by the tibial-peroneal trunk, which

then terminates by dividing into the posterior tibial and
peroneal arteries.*

As popliteal artery is one of the most common sites
for aneurysm formation, the knowledge of the normal
popliteal artery diameter is essential to determine the
relevance of popliteal dilatations. Considering the
clinical importance of diameter of popliteal artery,
anterior tibial artery and posterior tibial artery, this study
was undertaken to note the internal diameter of popliteal
artery, anterior tibial artery & posterior tibial artery.

Methods

Fifty cadavers (100 lower limbs) embalmed with
10% formalin from a medical college located in Western
Maharashtra were utilised in this study. All the cadavers
were adult males ranging between the age group of 18 -
65 years. None of the limbs showed any evidence of
previous surgery. After taking incision, skin was
reflected followed by removal of superficial fascia and
deep fascia to expose the popliteal fossa. Hamstring
muscles were reflected to expose the region of adductor
hiatus i.e. origin of popliteal artery and two heads of
gastrocnemius were reflected to expose the popliteal
vessels. Soleus muscle was dissected vertically up to the
termination of popliteal artery. (Fig. 1)
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Fig. 1: Hlustration showing the exposed popliteal
fossa

The following landmarks were exposed:
e  Adductor hiatus
e Termination of Popliteal artery
Parameters measured were:
o Inner circumference of popliteal artery at its origin
(Fig. 2) and at its termination
e Inner circumference of anterior tibial artery and
posterior tibial artery at their origin
At the level of adductor hiatus, intact piece of
popliteal artery was removed, incised and cut opened.
Inner circumference was measured with the help of
divider after fixing the cut opened popliteal artery. The
same procedure was followed for measuring
circumference of popliteal artery at its termination,
origin of anterior tibial and posterior tibial arteries.

Fig. 2: Hlustration showing the measurement of
circumferences (from which diameter was
calculated) of the popliteal artery at its origin

With the help of following formula internal diameters of
these arteries were calculated:
Circumference =2 n r
=nd(d=2r)
d = circumference +~
Where, r-radius of artery, d- diameter of artery, n=3.14

Results

It was found that the mean diameter of popliteal
artery at its origin on the right side was 4.7 mm, range
being 3.8 mm -5.7 mm and 4.7 mm on the left side, the
range being 3.8 mm -5.7 mm. (Graph 1)

The diameter of popliteal artery at its termination on
the right side was 4.4 mm, range being 3.8 mm - 5.1 mm
and 4.4 mm on the left side, the range being 3.5 mm - 5.4
mm. (Graph 2)

The diameter of anterior tibial artery at its origin on
the right side was 3.5 mm, range being 2.5 mm -4.8 mm
and 3.5 mm on the left side, the range being 2.5 mm - 4.8
mm. (Graph 3)

The diameter of posterior tibial artery at its origin on
the right side was 4 mm, range being 3. 2 mm - 5.1 mm
and 4.1 mm on the left side, the range being 3. 2 mm -
5.1 mm. (Graph 4)

Graph 1: Diameter of the popliteal artery at its
origin
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Graph 2: Diameter of the popliteal artery at its
termination
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Graph 3: Diameter of the anterior tibial artery at its

origin
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Graph 4: Diameter of posterior tibial artery at its
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Discussion

Popliteal artery has been an artery of interest for
researchers and scientists for a long time. Accurate
anatomical knowledge of the popliteal artery and the
region of popliteal fossa are of great importance in
various diagnostic and therapeutic procedures.
Knowledge of morphometric data of popliteal artery is
important for infra-popliteal interventions such as
bypass surgery, trans-luminal angioplasty and sub
intimal angioplasty. Despite improvements in vascular
surgical techniques, popliteal vascular injuries and
popliteal aneurysms continue to be potentially dangerous
lesions with high percentage of leg amputations.>®¢7

The anterior tibial artery is an acceptable run-off
vessel in femoro-tibial grafting. The patency rate in
anterior femoro-tibial bypass is determined by the
luminal diameter of the anterior tibial artery.8910

Majority of the studies on the popliteal artery had
measured the diameter of the popliteal artery at various
points using B-mode ultrasound and Duplex ultrasound
scanning methods. There are few cadaveric studies
which measured the diameter of the popliteal artery.
Thomas Sandgren et al. measured the diameter of the
popliteal artery in 121 healthy human volunteers (59
males and 62 females) with echo tracking B-mode
ultrasonography and found that the mean diameter of the
popliteal artery was 7.4 mm0.9. They also found that
the diameter of the popliteal artery was larger in males
as compared to females in > 25 year age group.!!

Wolf YG et al. in their study on 204 (104 male and
100 female) healthy volunteers measured the external
diameter of the popliteal artery at three levels using
Duplex ultrasound scan. They found that the external
diameter of the popliteal artery in its upper part was 6.4
mmz0.7, in middle part was 6.4 mmz0.7 and in its distal
part was 4.6 mmz0.6. With the help of their findings,
they concluded that the diameter of the normal popliteal
artery was not uniform throughout its length. In popliteal
artery aneurysms, the mid popliteal artery has largest
diameter. The mid popliteal artery diameter to superficial
femoral artery diameter ratio is greater than normal in
popliteal aneurysms.*?

Crawford et al. in their study on 200 consecutive
volunteers without overt vascular disease measured the
diameter of the popliteal artery using duplex ultrasound
and found that, the mean diameter was 6.7 mm.° Zuhal
et al. in their cadaveric study on 40 specimens had
measured diameter of popliteal artery at various places
and found it to be 8.2 mmz1.6 five cm distal to adductor
hiatus, 7.5 mm1.3 at the distal edge of the femoral
condyles.®

The present study was a cadaveric study, whereas
most of the referred studies were done on living subjects.
Because of the difference in method of measurement
(technique used) and the sample group (cadavers/ living
subject) studied, it is expected that there will be some
difference in measurements. In the present study, the
diameters of popliteal artery at origin and termination
were smaller than those noted by previous studies.
(Table 1)

Table 1: Showing comparison of mean diameters + SD of PA between previous studies with present study

Diameter in mm Sandgren et al. Wolf et al. Crawford et Zuhal et al. Present study
+ SD of (B-mode (duplex al. (duplex (Cadaveric (Cadaveric
B ultrasonography) | ultrasound) ultrasound) study) study)
PA (mean) 7.4+0.9 - 6.7 7.8+x1.4 -
PA at its origin 6.4+ 0.7 - - 4.7+ 0.9
PA atits 4.9+0.6 . : 44407
termination
Note: PA- Popliteal artery
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Table 2: Showing comparison of mean diameters+ SD of ATA & PTA between previous studies with present

study
. . Zuhal et al. (Cadaveric Deepali et al. Present study
Diameter in mm £ SD of study) (Cadaveric study) (Cadaveric study)
ATA at its origin 6.1+1.1 2.82+0.72 3511
PTA at its origin 57+1.1 1.89 £ 0.67 41+0.9

Note: ATA- Anterior Tibial Artery; PTA- Posterior Tibial Artery

Zuhal et al. in their study measured the diameters of
anterior tibial artery and posterior tibial arteries at their
origin; they referred the posterior tibial artery as tibial-
peroneal trunk before origin of its peroneal branch. The
diameter of the anterior tibial artery at its origin was 6.1
mmz1.1 and diameter of tibial- peroneal trunk was 5.7
mmz+1.1.%4

Deepali et al. in their cadaveric study on 100
specimens measured external diameter of the anterior
tibial artery, posterior tibial artery and peroneal artery at
their origin by using sliding calipers. The diameter of
anterior tibial artery at its origin was 2.82 mmz0.72
(0.282 cm+0.072) and diameter of posterior tibial artery
at its origin was 1.89 mm+0.67 (0.189 cm=0.067).1°

The present study measured diameters of anterior
tibial artery and posterior tibial artery at their origin and
results were compared with previous studies. (Table 2)

Conclusion

The morphometric data from present study will be
helpful for vascular surgeons, radiologists. Individuals
working with angiography, duplex ultrasound, magnetic
resonance angiography and computed tomography
angiography should have an insight of the ranges of
diameters provided.
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