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ORIGINAL CLINICAL SCIENCE STUDIES

First described by a medical student1 who dis-
sected an amputated leg in Edinburgh in 1879,
popliteal artery entrapment syndrome was thought

by early authors to be a rare phenomenon. After the
first description of a clinical case by Hamming2 in
1958, various isolated cases were reported.3-19 In
the mid 1960s, the term popliteal artery entrapment
syndrome was introduced.4,7 Servello20 was the first
to draw attention to the reduction in palpable distal
pulses usually observed with forced plantar flexion
or dorsiflexion in patients with this syndrome.
Biemans and Van Bockel21 focused attention on the
clinical syndrome of popliteal artery entrapment in
an extensive review of the literature in 1977.
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Purpose: This report summarizes our experience with the popliteal entrapment syndrome
in 88 limbs (48 patients) treated during a 10-year period.
Method: The study cohort consisted of a retrospective analysis of those patients who were
seen with symptoms of claudication or severe ischemia by a single surgical group and in
whom unequivocal evidence of popliteal entrapment was shown either with angiography
or at the time of operation. The cases were collected prospectively in a private vascular
surgical practice.
Results: Bilateral popliteal entrapment was found in 40 of the 48 patients. The mean age
at the time of presentation was 35.0 years (SD, 11.6 years). Claudication was the most
frequent presenting symptom (70 of 88 limbs). Types I, II, III, and IV popliteal entrap-
ment were found in 58 limbs (15 arteries occluded), and 30 limbs (three occlusions)
were seen with a “functional” popliteal artery entrapment (apparent absence of a devel-
opmental anatomic abnormality). Of the 18 limbs with severe ischemia and associated
occlusion of the popliteal artery, 15 underwent bypass grafting with reversed saphenous
vein grafts, all of which remained patent during the follow-up period (median follow-
up, 4.2 years; range, 1 to 10 years). One popliteal artery occlusion that was treated with
thrombectomy and vein patching occluded within 6 months and necessitated subsequent
vein grafting. Two limbs with inoperable occluded popliteal arteries were not subjected
to reconstruction (one necessitated amputation because of advanced ischemia, and the
second had extensive thrombosis of the distal run-off). In two patients (four limbs),
moderate presenting symptoms abated without surgery after the discontinuation of an
extreme exercise program. The remaining limbs underwent surgical decompression (all
popliteal arteries remained patent, with a median follow-up of 3.9 years).
Conclusion: The popliteal entrapment syndrome is more prevalent than has formerly been
appreciated. On the basis of observations made in this series and in the surgical literature,
we advise surgical correction in all cases of types I, II, III, and IV entrapment at the time
of diagnosis to avoid occlusion as a result of continued arterial wall degeneration. In con-
trast, decompression is only advised in those patients with “functional entrapment” if they
have discrete and typical symptoms because up to 50% of the normal population may dis-
play transient popliteal artery compression with extremes of plantar flexion or dorsiflexion.
On the basis of the severe histologic changes found in those popliteal arteries that had
undergone occlusion at the time of presentation, it is advised that the popliteal artery should
be completely replaced, ideally with a vein graft, when significant degeneration or occlusion
of the popliteal artery is noted at the time of operation. (J Vasc Surg 1999;30:587-98.)

From the Department of Surgery, University of the Witwatersrand.
Reprint requests: Dr Lewis J Levien, Department of Surgery,

Milpark Hospital, PO Box 17776, Hillbrow, South Africa
2096.

Copyright © 1999 by the Society for Vascular Surgery and
International Society for Cardiovascular Surgery, North
American Chapter.

0741-5214/99/$8.00 + 0 24/1/98299

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Elsevier - Publisher Connector 

https://core.ac.uk/display/82039655?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1


The true incidence of the popliteal artery entrap-
ment syndrome is unknown. Early authors believed
the condition to be rare,4,7,21-30 but it has become
apparent that the condition is considerably more com-
mon than previously appreciated.25-44 Bouhoutsas and
Daskalakis,34 in the first large series of cases described,
reported an incidence of 0.165% in young males enter-
ing the Greek military service, and Gibson et al,23 in a
postmortem study, found a prevalence of 3.5%. The
finding of compression or occlusion of the popliteal
artery with forced plantar flexion or dorsiflexion
occurring in a large proportion of healthy asympto-
matic individuals has unfortunately precluded nonin-
vasive tests or duplex Doppler scanning being used 
as a potential screening tool for accurately evaluating
the occurrence of popliteal artery entrapment syn-
drome in the asymptomatic general population.45-50

In the young athlete with claudication-like symptoms,
popliteal artery entrapment syndrome may be the
underlying cause of the symptoms in up to 60% of
cases.36,39 The entrapment mechanism has been doc-
umented to involve the popliteal vein in up to one
third of cases.6,8,21-25 The bilateral occurrence of the

condition was at first assumed to be rare, but recent
reports have indicated a higher prevalence of bilateral
disease than previously reported.4,12,23,26-28 Popliteal
artery entrapment syndrome has been reported to
occur in more than one individual in a family.29

The objective of this study is to highlight the
importance of the embryologic development of the
vascular and muscular structures of the popliteal
artery in the genesis of the various types of popliteal
artery entrapment and to present our experience
with this condition during a 10-year period up to
December 1997.

Embryology and classification. Early attempts
to classify the various types of popliteal artery
entrapment syndrome were made on the basis of the
anatomy observed at operation.30,34 Subsequently, a
better appreciation of the embryology of this condi-
tion led to a classification on the basis of the devel-
opmental anatomy, with five types of popliteal artery
entrapment syndrome currently described.26,38

The anatomy observed in the various types of
popliteal artery entrapment can be best appreciated 
by considering the developmental anatomy of the
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Fig 1. Embryologic derivation of popliteal and other lower limb arteries indicating which are
derived from the axial artery and which nonaxial arteries develop with later differentiation.



popliteal fossa. In lower order animals, the medial
head of the gastrocnemius muscle arises proximally
from the posterior aspect of the fibula and lateral tibia.
During development in the human, with limb bud
rotation medially and extension of the knee, the medi-
al head of the gastrocnemius muscle migrates from its
original lateral position,51,52 across the popliteal fossa.
With further development, the definitive attachment
of the medial head of the gastrocnemius muscle is to
the posterior surface of the medial femoral condyle.

The embryologic popliteal artery in the develop-
ing limb bud is the continuation of the primitive axial
or the ischiadic artery (Fig 1).53,54 The proximal por-
tion of the adult popliteal artery develops in continu-
ity with the developing femoral artery51 and is derived
from fusion of the developing femoral arterial plexus
and the popliteal remnant of the axial artery. The mid
portion of the definitive popliteal artery is directly
derived from the remnant of the axial artery. The

primitive distal popliteal axial artery, which lies deep
to the forming popliteus muscle, disappears at about
the 20-mm to 22-mm stage of the embryo, and the
definitive distal popliteal artery forms superficial to
the popliteus muscle by the fusion of two new vessels
(the newly forming anterior and the posterior tibial
vessels) after the medial head of the gastrocnemius
muscle has migrated medially across the popliteal
fossa, as illustrated in Fig 2. The medial head of gas-
trocnemius muscle therefore migrates through the
popliteal fossa at about the same time as the
rearrangement of the arterial structures.51

If the definitive distal popliteal artery forms before
the migration of the medial head, the newly formed
artery may be swept medially with the definitive artery
now lying medial to the normally placed medial head
of the gastrocnemius muscle. This results in the clas-
sical or type I popliteal entrapment and is associated
with a marked medial deviation of the popliteal artery
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Fig 2. Pictorial representation of migration of the medial head of gastrocnemius muscle
through the popliteal fossa during formation of the popliteal artery. A, Medial head of gas-
trocnemius muscle commences migration from region of fibula. At this stage, axial distal
popliteal artery lies deep to popliteus muscle. B, Distal portion of popliteal artery involutes as
medial head of gastrocnemius muscle passes from lateral to medial. Proximal popliteal artery is
derived from fusion with developing femoral plexus, and mid portion of popliteal artery is
formed from persistent axial artery remnant. C, New or nonaxial distal popliteal artery now
forms superficial to popliteus muscle, after medial head has migrated through popliteal fossa.
D, Normal definitive popliteal anatomy.
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in the popliteal fossa, both anatomically and on
angiography, as depicted in Fig 3 (type I).

Alternatively, a prematurely formed definitive
distal popliteal artery may partially arrest the migra-
tion of the medial head to a degree, resulting in a
type II entrapment. In the type II entrapment, the
popliteal artery is medially displaced to a lesser
degree and lies deep and medial to a medial head of
the gastrocnemius muscle, which has a variable
attachment to the lateral aspect of the medial
femoral condyle or intercondylar area. The artery
therefore lies on the medial aspect of an abnormally
placed medial head of gastrocnemius muscle, as
shown in Fig 3 (type II).

If mesodermal remnants of the migrating medial
head persist posterior to the popliteal artery or if the
artery develops within the migrating muscle mass, a
type III popliteal entrapment may result. Here the
entrapment mechanism is formed either by an
abnormal slip of mature skeletal muscle or by fibrous
and tendinous bands derived from the remnants of
the migrating medial head. These abnormal addi-
tional slips of muscle tissue may arise from either the
medial or the lateral femoral condyles (Fig 3; type
III). The definitive popliteal artery may even pass
between a double origin of the medial head of gas-
trocnemius muscle.

If the axial artery persists as the definitive distal
popliteal artery, it will lie in the primitive position,
deep to the popliteus muscle or fibrous bands,55

resulting in a type IV entrapment (Fig 3; type IV). It
can therefore be appreciated that the entrapment types
I to III are not discrete entities but rather a spectrum
of anatomic abnormalities, with the adult anatomy
being dependant on the time relationship between the
stage of migration of the medial head of the gastroc-
nemius muscle and the evolving distal popliteal artery.

When any type of entrapment mechanism includes
or surrounds the popliteal vein and the artery, Rich et
al8,26 term this event a type V entrapment.6,21-23,56

Any of the types of entrapment (with the possible
exception of the type I), may include the tibial nerves,
resulting in neurologic paresthesia in addition to clau-
dication as the presenting symptom.32

A type of popliteal artery entrapment occurs in
individuals who have typical symptoms of popliteal
entrapment and compression of the popliteal artery
with stress maneuvers but in whom there is no
apparent anatomic abnormality—this condition
being termed “functional” entrapment.46,47,50 In
such individuals, the exact nature of the entrapment
mechanism remains uncertain. It has been postulat-
ed that a hypertrophic medial head of gastrocnemius
muscle impinges on the medial and posterior aspect
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Fig 3. Classification of types of popliteal artery entrapment syndrome.



of the popliteal artery45,46 and can cause physiolog-
ic occlusion of the artery in extreme plantar flexion
or extension. Other investigators have postulated
and advanced evidence for the entrapment occurring
as a result of compression of the distal popliteal
artery as it passes through the soleal muscle sling.47

Up to half of apparently healthy, asymptomatic indi-
viduals may display the phenomenon of reduced or
abolished popliteal artery blood flow with extremes
of plantar flexion or dorsiflexion against resis-
tance,45-47,49 most of these individuals being totally
free of any clinical symptoms. The theory has been
advanced that a more lateral attachment of the mus-
cular portion of the medial head of the gastrocne-
mius muscle to the posterior aspect of the medial
femoral condyle, possibly as a consequence of
incomplete embryologic migration, may predispose
such individuals to a “functional” type of entrap-
ment, which is more likely to manifest clinically
should they undergo muscle hypertrophy conse-
quent on regular lower limb exercise.36 It has been
proposed that this “functional” type of popliteal
entrapment be termed type VI.36 An acquired type
of entrapment has been described after infragenicu-
lar bypass grafting surgery.57,58

The clinical picture. The clinical diagnosis of
popliteal artery entrapment relies on recognition of
the clinical picture of calf claudication in the young
and often athletic individual,4,7,8,31,32 with ankle
pulses normal at rest if occlusion has not yet
occurred. Untreated, the compression mechanism
frequently results in the deterioration of the popliteal
artery with the passage of time, resulting in eventual
occlusion.33,36 The sudden onset of severe disabling
claudication and absent ankle pulses, usually in the
absence of risk factors predisposing the individual to
atheroma, characterize those patients in whom occlu-
sion of the popliteal artery has taken place as a result
of popliteal entrapment. The development of critical
ischemia with the occlusion of the popliteal artery is
rare.36 Distal emboli23,25,42,59 may result conse-
quently on focal thrombus formation30,36 at the site
of entrapment or from popliteal aneurysm forma-
tion25,26,34,36,60 caused by the entrapment.

The diagnosis of popliteal artery entrapment 
syndrome may be confirmed with Doppler scan 
ankle pressures,26,28,34,61,62 pulse volume record-
ings,25 duplex Doppler scanning,28,49,63-65 computer-
ized axial scanning,66-68 magnetic resonance imag-
ing,45,47,69,70 and magnetic resonance angiography.
All of these methods rely on the demonstration of
popliteal artery compression, with reduced or abol-
ished popliteal artery blood flow occurring with forced

active plantar flexion or dorsiflexion of the foot against
resistance. However, the most widely used diagnostic
method continues to be contrast angiography, partic-
ularly to plan surgery when degeneration, aneurysm,
or occlusion of the popliteal artery is suspected.38,44,71

As with the noninvasive tests, angiographic results may
show an apparently healthy popliteal artery at rest and
usually necessitate forced active plantar flexion or dor-
siflexion of the foot against resistance to show the
abnormality, provided the artery has not yet under-
gone degenerative changes.47,50 In contrast, cases of
popliteal adventitial cystic disease will usually show the
characteristic angiographic abnormality, both at rest
and on stress views.

The object of the current study is to present our
experience with the popliteal artery entrapment syn-
drome during a 10-year period up to December 1997.

PATIENTS AND METHODS
Patients with claudication-like symptoms of the

legs causing severe and debilitating symptoms, who
were seen by a single group of surgeons, all under-
went clinical examination followed by Doppler scan
ankle/brachial pressure index measurement. In those
patients in whom the distal pulses and ankle/brachial
pressure index were normal in the symptomatic leg,
the patients underwent screening with both popliteal
artery duplex Doppler scanning and ankle Doppler
scan recording during active plantar flexion and dor-
siflexion against resistance. When these test results
were found to be positive with reduced or abolished
popliteal or distal flow with this maneuver (an alter-
ation of > 0.2 in the ankle/brachial index), the
patients were subjected to conventional contrast arte-
riography, both in the resting and in the forced plan-
tar flexion and dorsiflexion positions for confirmation
of the diagnosis.

In those patients in whom popliteal occlusion
was suspected on the basis of reduced or absent
ankle pulses at rest and in those patients in whom
the ankle/brachial Doppler scan pressure index was
less than normal at rest, popliteal artery entrapment
syndrome was considered if this condition was
shown in the contralateral leg. If subsequent angiog-
raphy showed local popliteal artery occlusion with
no evidence of proximal or distal atheroma, popliteal
artery entrapment syndrome then was confirmed
with exposure and demonstration of the entrapment
mechanism at operation.

Only the patients with unequivocal evidence of
popliteal artery entrapment, either on angiography
or at operation, were included in this study. Only the
patients with symptoms that were sufficiently severe
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Fig 4. Examples of angiography of popliteal artery entrapment syndrome. A, Demonstrates
medial and then lateral deviation of artery at rest as result of type III additional muscular head
causing entrapment. B, Demonstrates localized entrapment of artery with plantar flexion as
result of localized fibrous band causing type III entrapment. C, Demonstrates occlusion of dis-
tal popliteal artery with plantar flexion as result of type IV popliteal entrapment confirmed at
operation. D, Demonstrates localized popliteal artery aneurysm formation as result of popliteal
artery entrapment syndrome. 
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enough to cause them to discontinue their sporting
activities were considered for surgery if the preoper-
ative picture suggested “functional” popliteal vascu-
lar entrapment. Patients were not included if their
symptoms were not typical of popliteal artery entrap-
ment syndrome, and no patient was included in the
study on the basis of positive noninvasive tests alone.

RESULTS
A total of 88 limbs in 48 individual patients was

included in this study during a 10-year period from
January 1988 to December 1997. The types of
entrapment, presenting features, and treatments are
summarized in Tables I and II. In 40 patients, the
symptoms and entrapment were present bilaterally,
and in eight patients, the condition was either total-
ly asymptomatic or not present in the contralateral
leg. The mean age for all the patients was 34.9 years
(SD, 11.64 years; range, 16 to 55 years). There were
53 limbs in the male patients (mean age, 36.8 years;
SD, 11.36 years; range, 16 to 55 years), and 35
limbs in the female patients (mean age, 32.0 years;
SD, 11.46 years; range, 16 to 52 years).

In 70 limbs, angiographic results confirmed the
presence of popliteal artery entrapment syndrome
and showed an apparently undamaged and patent

popliteal artery. In 66 limbs, at the time of surgical
exploration, a healthy popliteal artery was confirmed
with intraoperative inspection and palpation of the
entrapped area, followed by the release of the entrap-
ment mechanism, usually by myotomy of the medical
head of the gastrocnemius muscle, abnormal muscle
slips, or tendinous bands responsible for the entrap-
ment mechanism. All the patients who underwent
treatment in this manner have remained with healthy
and patent popliteal arteries during the follow-up
period (median follow-up, 3.9 years; range, 1 to 10
years). Almost without exception, those patients who
had previously been compelled to stop their sporting
activities as a result of the symptoms of popliteal
artery entrapment were able to resume normal sport-
ing activities after postoperative recovery. In two
patients, each with bilateral disease, popliteal artery
entrapment syndrome of moderate severity was asso-
ciated with extreme and unusual physical exercise
(ballet dancing and competitive cycling). In these
two patients, the angiographic results suggested
moderate “functional” popliteal artery entrapment
syndrome bilaterally with a long, diffuse narrowing
of the popliteal artery on plantar flexion (Fig 4F) but
an otherwise angiographically normal artery at rest.
Both the patients elected to discontinue the extreme
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Fig 4. Cont’d. E, Demonstrates embolic occlusion of distal popliteal artery, embolus origi-
nating from aneurysmal change because of popliteal entrapment. F, Demonstrates longer
smooth entrapment often seen with “functional” or type VI entrapment.
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physical activity with consequent progressive and
total resolution of their symptoms. Both patients
remain well and asymptomatic with normal popliteal
arteries on duplex scanning after 2 and 3 years fol-
low-up, respectively.

Eighteen limbs were seen with occlusion of the
popliteal artery or distal embolization as a result of
aneurysmal change at the entrapment site (13 in male
patients: mean age, 33.9 years; SD, 11.6 years; and
five in females: mean age, 35.4 years; SD, 14.4 years).
Of the 18 limbs with occlusion (Table II), 15 were
treated with the replacement of the occluded segment
of the popliteal artery with reversed saphenous vein
grafts. Eight instances of aneurysmal change were
noted in this group of patients, all associated with type
I to IV entrapments. All the patients with aneurysmal
change had popliteal arteries replaced with saphenous
vein grafting. All 15 remain well and patent for the
follow-up period (median follow-up, 4.2 years; range,
1 to 10 years), with 14 of the 15 returning to normal
sporting activities. One 52-year-old man, who was
seen early in our experience with right popliteal artery
occlusion as the result of popliteal artery entrapment,
underwent treatment with thrombectomy and vein
patch of the popliteal artery. This patient returned
with recurrent ipsilateral popliteal artery occlusion
within 6 months. A saphenous vein graft replacement
of the popliteal artery then was successfully per-
formed. Although the patient did not return to sport-
ing activities, the graft remains patent and healthy on
duplex ultrasound scanning 9 years later. Three of the
18 arteries that had progressed to focal occlusion of
the popliteal artery were found at exploration to have
a type VI or “functional” type of entrapment, with

focal degeneration of the artery (confirmed histolog-
ically) that had progressed to occlusion.

One 48-year-old woman was seen late at another
center after occlusion of the popliteal artery (type I)
and, after repeated attempts at catheter thrombecto-
my, she eventually required amputation for advanced
ischemia of the limb. A 46-year-old woman (with type
II occlusion) was seen with severe ischemia after con-
siderable delay. Angiographic investigation showed
extensive propagated thrombus in the distal circula-
tion that precluded revascularization, and the patient
underwent treatment with anticoagulation therapy.
Each of these patients was shown to have popliteal
artery entrapment syndrome in the contralateral limb
that necessitated release with myotomy, and both of
these patients were shown to have hypercoaguable
states. On investigation, the first patient demonstrat-
ed increased platelet aggregation and the second
patient was shown to have both anti-thrombin III
deficiency and increased platelet aggregation. No
other patients in this series with occlusion had critical
ischemia develop.

One 42-year-old woman had previously under-
gone treatment with femoropoliteal vein grafting for
undiagnosed local popliteal artery occlusion at
another center. The patient then was seen by us with
distal emboli arising from a type III popliteal artery
entrapment syndrome that had not been recognized
at the time of the original surgery, the vein graft hav-
ing been placed deep to the entrapment mechanism.
The patient underwent successful treatment with the
release of the entrapment mechanism by myotomy
with preservation of the original vein graft and was
well with the graft remaining patent 2 years later.
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Table I. Presenting features of 88 limbs with popliteal artery entrapment syndrome

Type I II III IV Functional or type VI Total

Total in series 5 12 33 8 30 88
Occlusion with severe ischemia 4 5 3 3 3 18
Entrapment causing typical claudication symptoms 1 7 30 5 27 70
Venous entrapment 1 3 6 0 0 10

Table II. Analysis of treatment of different types of popliteal entrapment syndrome

Type I II III IV Functional or type VI Total

Total 5 12 33 8 30 88
Occlusion 4 5 3 3 3 18
Myotomy and VG 3 4 3 3 3 16
Myotomy only 1 7 30 5 23 66
No operation 1 1 0 0 4 6

VG, Vein graft.



Details of surgical procedures. Of the 66
limbs subjected to primary exploration in this study,
58 procedures were performed with the medial
approach. Five primary and three revision proce-
dures were performed with the posterior approach.
All 16 of the vein graft operations were performed
with a medial approach to facilitate the harvesting of
the saphenous vein.

In those limbs in which a healthy artery was
found to be associated with a type I, II, or III
entrapment, the entire medial head of gastrocne-
mius muscle, both muscular and tendinous portions,
were divided in addition to the division of any
abnormal muscle slips, heads, and tendinous bands.
In the 23 limbs in which investigation and explo-
ration showed only an abnormally large medial head
of gastrocnemius muscle (“functional entrapment”),
surgery was uniformly performed with the medial
approach. After the careful dissection of the popliteal
fossa to exclude a type I to IV entrapment, the entire
muscular portion of the medial head of the gastroc-
nemius muscle was divided at the level of the tibial
plateaux, followed by the careful mobilization and
lysis of the distal half of the popliteal artery. Only the
tendon of the medial head of the gastrocnemius
muscle was left intact.

DISCUSSION
A greater awareness of popliteal artery entrap-

ment syndrome as a possible diagnosis in young
adults who are seen by the sports medicine specialist
probably accounts for the high prevalence of this
condition seen at our center. Certainly, better inves-
tigation and screening of these patients has led to
more accurate and frequent diagnosis and treatment
of popliteal artery entrapment syndrome.32 The
increasing frequency with which this condition is
reported33,34,38 strongly suggests a greater aware-
ness of the syndrome.72-76 Better evaluation by
sports medicine specialists of the problem of the ath-
lete with calf pain32,77-79 has improved the diagnos-
tic yield in the young patient with unexplained calf
pain. More than half the patients under the age of
50 years who are seen with claudication symptoms
of the lower limbs in this and other series were sub-
sequently shown to have popliteal artery entrapment
syndrome as a cause of their symptoms.6,36

Most of the early reports of popliteal artery
entrapment syndrome described patients whose dis-
ease had progressed to total occlusion of the artery.
The natural history of the popliteal artery with unre-
lieved compression was thought to be an aggressive
one, and on this basis, surgery was advised whenever

the diagnosis was confirmed.44 The description of
progressive fibrosis of the entrapped vessel wall lead-
ing to aneurysm formation and thrombosis9,25,26,32,33

supports this recommendation. A classification of the
histologic changes seen with popliteal artery entrap-
ment syndrome has been proposed.36 This classifica-
tion is based on the severity and extent of the histo-
logic changes of neovascularization and subsequent
progressive fibrosis occurring first in the adventitia
(stage 1) and progressing with time to involve the
media (stage 2). Thrombosis is thought to result
when there is replacement of the intimal region by
fibrosis (stage 3), thus rendering the flow surface
thrombogenic. Aneurysmal formation, as found in
eight cases in this study, implies extensive stage 2 
disease.

The implication of such a finding is that the
degree of arterial degeneration normally encoun-
tered when thrombosis has occurred is so severe that
the arterial wall cannot be salvaged. This would
explain the poor medium term patency results
obtained after popliteal artery occlusion treated with
a lesser procedure, such as thrombolysis, angioplas-
ty, or thrombectomy with patching, as seen in one of
our early cases. On the other hand, we and others
report excellent long-term patency after aneurysm
repair or occlusion treated with saphenous vein
grafting. This argues strongly in favor of the com-
plete replacement of the popliteal artery, preferably
with saphenous vein, when significant degeneration
of the artery is noted with preoperative angiography
or if thickening, irregularity, or early aneurysm for-
mation is noted at the time of operation.

We have tended to use the medial approach for
most patients with popliteal artery entrapment who
have required operation. Although the anatomy is
less well demonstrated with the medial approach,
these young athletic individuals appear to recover
and return to normal sporting activities more rapid-
ly after a medial approach. It is admitted that the
posterior approach does provide superior visualiza-
tion of the popliteal fossa anatomy, and we have used
this approach for all revision operations.

Of interest in the present series, only two patients
had severe limb-threatening critical ischemia develop
at the time of occlusion of the popliteal artery. In
each instance, this was shown to be associated with a
hypercoaguable state. The other patients with normal
distal vessels did not have critical ischemia develop,
which suggests that in these 16 patients the occlusion
occurred slowly and permitted satisfactory develop-
ment of collateral vessels. With patent and normal
distal vessels beyond the localized occlusion, these
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patients had limiting and often severe claudication
symptoms develop after popliteal artery occlusion
but did not have critical ischemia.

Although our data show no significant difference
between the ages of those patients with popliteal
artery occlusion and of those in whom a myotomy
only was required, the youngest patients in the series
were in most cases athletes with type I or II entrap-
ments or with tight localized tendinous bands of the
type III and IV entrapments who had undergone
treatment for popliteal artery occlusion. The patients
with occlusion at an older age invariably had muscu-
lar entrapment mechanisms of the type III or type
VI. This finding suggests that the rate of arterial wall
degeneration in popliteal artery entrapment syn-
drome may depend on the degree of compression
and the magnitude of the forces exerted on the
popliteal artery by the compression mechanism.

Most cases of type I and II entrapment are easy
to diagnose with angiography and other methods of
imaging. In addition, the more localized types of
entrapment seen with type III and IV are, in our
experience, frequently distinguishable from the
more diffuse narrowing of the artery found at
angiography with the “functional” or type VI
entrapment, as shown in Fig 4. On the basis of these
observations, we would strongly support the advice
to offer surgical correction in all cases of type I to IV
at the time of diagnosis44 and not to wait until arte-
rial degeneration has supervened.

The demonstration that the popliteal artery will
undergo some transitory compression or even tem-
porary occlusion with extremes of plantar flexion or
dorsiflexion in up to half of the normal population
cannot be ignored. The simple demonstration of
popliteal artery compression with such stress posi-
tions cannot justify operation in patients with other-
wise normal anatomy and minor or no symp-
toms.45,50,80 On the other hand, we have in the pre-
sent series documented three popliteal arteries that
have undergone occlusion in two patients with a
“functional” or type VI symptomatic entrapment
and normal anatomy apart from a large muscular
medial head of gastrocnemius muscle. The demon-
stration that a functional popliteal artery entrapment
syndrome may progress to occlusion with the histo-
logic picture of chronic compression36 and with the
degeneration not as a result of atheroma justifies a
more aggressive surgical approach to symptomatic
patients who are shown to have a type VI entrap-
ment. Until further research elucidates the clinical
significance and natural history of degeneration of
the popliteal artery in the functional type of entrap-

ment in both the asymptomatic and symptomatic
patient, the correct management of this condition
must remain controversial.

Finally, we believe that the various manifestations
and types of popliteal artery entrapment syndrome
are much more prevalent than originally appreciated.
This diagnosis should be considered in any patient
under the age of 50 years with typical calf and foot
claudication symptoms on exercise, particularly if
the symptoms occur in an athletic individual and if
the normal risk factors for atheroma are absent. The
finding of an isolated popliteal artery aneurysm or
isolated popliteal artery occlusion in the young
physically active individual without evidence of sys-
temic atherosclerotic disease should be considered
to be caused by popliteal artery entrapment syn-
drome, unless proven otherwise.

The evidence suggests that all patients in whom
the type I to IV entrapment is diagnosed before
occlusion of the artery should undergo surgical
release of the entrapment mechanism before deteri-
oration of the popliteal artery by repetitive compres-
sion. On the other hand, only patients with signifi-
cant and typical symptoms should be offered surgi-
cal treatment for the “functional” or type VI
popliteal artery entrapment. Once the popliteal
artery has undergone occlusion, the evidence sug-
gests that the artery is beyond repair and it is rec-
ommended that the artery be replaced, preferably
with saphenous vein graft, to ensure optimum long-
term popliteal artery patency in these often young
and physically active individuals.
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