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SCIENTIFIC ARTICLE

Popliteal artery entrapment syndrome:
morphological classification utilizing MR

imaging

Abstract Objective: To retrospec-
tively analyze magnetic resonance
(MR) findings in patients with popli-
teal arterial entrapment syndrome.
Materials and methods: This study
was a retrospective MRI and CT scan
review of 12 patients with 23 limbs
with popliteal artery entrapment
syndrome (PAES) treated over a 10-yr
period. All 12 patients (23 limbs)
were evaluated with MR and CT scan
(11 patients—bilateral sides; one
patient—unilateral side). All cases
were classified as to various types of
anomalous relationships between the
popliteal artery and the neighboring
muscles. The PAES was classified to
gastrocnemius medial head and lateral
head anomaly. Gastrocnemius medial
head anomaly was classified accord-
ing to the classification made by
Whelan and Rich, from type 1 to type
6 [12, 13]. Gastrocnemius lateral head
anomaly was defined as popliteal
artery entrapment due to medially
inserted gastrocnemius lateral head or

aberrant accessory head of gastroc-
nemius lateral head. Results: The
gastrocnemius medial head anomaly
was found in 14 limbs (14/23). The
classic type 1 was found in none, type
2 in five patients (six limbs), type 3 in
four patients (five limbs), type 4 in
none, type 5 in one patient (one limb)
and type 6 in one patient (two limbs).
The uncommon type, i.e. lateral
head of gastrocnemius anomaly, was
found in five patients (eight limbs).
Conclusion: The gastrocnemius
medial head anomaly was the cause of
PAES, and PAES was classified by
medial head anomaly. However the
gastrocnemius lateral head anomaly
was also the cause of PAES, and most
cases of gastrocnemius lateral head
anomaliy showed aberrant accessory
slip which entrapped the popliteal
artery and vein.

Keywords Popliteal artery -
Entrapment syndrome - MR imaging

Introduction

PAES is a congenital anomaly of muscle or tendon
insertion in relation to the popliteal artery that causes
functional occlusion of the artery.

Since the first report by Stuart in 1879 [1], many clinical
and radiologic articles about popliteal artery entrapment
syndrome (PAES) have been published, including digital
subtraction arterography (DSA), CT arterography (CTA)
and MR arterography of PAES [2-8]. However, there has
been only limited published data of radiologic findings

using MRI for bilateral limbs [2—10], and PAES caused by
gastrocnemius lateral head anomaly has only rarely been
reported [23-25].

Due to the complexity of the embryologic development,
various classifications of the anatomical abnormalities that
can lead to PAES have been proposed [1, 5, 10-12]. The
mostly widely accepted classification was made by Whelan
and modified by Rich, and divides PAES into six types [12,
13]. According to this classification, type 1 is described as
an aberrant medial arterial course around the normal medial
head of the gastrocnemius muscle. Type 2 is the abnormal
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gastrocnemius medial head with lateral insertion on the
distal femur and medial displacement of the popliteal
artery. In type 3, an aberrant accessory slip from the medial
head of the gastrocnemius muscle wraps around the
normally positioned popliteal artery and entraps it. In
type 4, the popliteal artery is located deep in the popliteus
muscle or beneath fibrous bands in the popliteal fossa.
Type 5 is any form of entrapment that involves the popliteal
artery and vein [12—19]. Type 6, the functional type, has
been described in symptomatic individuals with a normally
positioned popliteal artery entrapped by normally posi-
tioned gastrocnemius with hypertrophy (Fig. 1) [20-22].

The rare types of PAES caused by anomalous lateral
head of the gastrocnemius have not yet been classified, and
there have been few case reports [23-25]. In this study, we
described the MRI findings of popliteal artery entrapment
syndrome, according to the most widely accepted classi-
fication of gastrocnemius medial head anomaly, and a more
rare gastrocnemius lateral head anomaly. We also analyzed
the correlation of the anatomic variations which were
proven on axial study, with severity of symptom.

Fig. 1 a,b Six subtypes of
gastrocnemius medial head
anatomical variations causing
PAES. Type I: an aberrant
medial arterial course around
normal medial head of gastroc-
nemius muscle. Type 2: abnor-
mal head of the gastrocnemius
muscle which is laterally
inserted on the distal femur with
medial displacement of popliteal
artery. Type 3, an aberrant
accessory slip from the medial
head of the gastrocnemius
muscle wraps around the
normally positioned popliteal
artery and entraps it. Type 4: the
popliteal artery located deep in
the popliteus muscle or beneath
fibrous bands in the popliteal
fossa. Type 5: any form of
entrapment that involves the
popliteal artery and vein. lype 6,
functional type normally
positioned popliteal artery
which is entrapped by normally
positioned gastrocnemius with
hypertrophy

Type 1

Axial view

Coronal view

Materials and methods
Materials

Our study included 12 patients with 23 limbs who
underwent MR (12 patients, 21 limbs) and CT (five
patients, ten limbs) for calf claudication between January
1995 and September 2005. Both MR and CT were
performed in five patients with eight limbs.

Four of the 12 patients (eight limbs) were evaluated with
MR angiography, five patients (ten limbs) with CT
angiography and five patients (ten limbs) with digital
subtraction angiography, with provocative movement,
plantar flexion and dorsi flexion of foot. The patients
ranged in age from 18 to 54 years with a mean age of
25 years. All patients were physiologically active males.
Seven patients (58%) had symptoms in both limbs. All
patients were suspected of PAES before undergoing
imaging studies, as a result of clinical findings, ABI
(ankle brachial index) and screening continuous wave
Doppler ultrasonography of the popliteal artery. All

Classification of gastrocnemius medial head anomaly

Type 3

Type 2

Coronal view Coronal view

Axial view
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Fig. 1 (continued)

Type 4

Classification of gastrocnemius medial head anomaly

Type 6

Type 5

Coronal view

Axial view

patients were treated by diverse treatments, including
conservative treatment, myotomy and myotomy with

angioplasty.

Methods

MR was performed with a 1.5 T Magnetom Vision
(Siemens, Erlangen, Germany), 1.5 T Gyroscan (Philips,
Eindhoven, Netherlands) and 3.0 T Gyroscan (Philips,
Eindhoven, Netherlands) scanners. The knee was centered
in a standard knee coil and immobilized with foam inserts.
The MR sequence included spin echo T1-weighted axial,
sagittal (TR/TE 400-500 ms/17-20 ms, 2 NEX), FLASH
2d axial (TR/TE=700/18, flip angle 20°, 2 NEX), turbo
spin echo T2-weighted sagittal (TR/TE=3000-3500/90—
100, 2 NEX), proton sagittal and coronal (TR/TE=2500—
3700/20, 2 NEX). We applied more extended field of view
(18 cm) than routine knee MRI (16cm) in the case of PAES.

MRA was performed with Gd-enhanced 3D MRA with
1.5 T Gyroscan (Philips, Eindhoven, Netherlands), and the
patient was in supine and foot plantar flexion position. A
0.2 mmol/kg dose of melgumine gadoterate (20 ml;

Coronal view Coronal view

[ &

Axial view

Axial view

Dotarem; Guerbet, Aulnay-sous-Bois, France) was injected
at 4 ml/sec. Single-station coronal Gd-enhanced 3D MRA
using 3D-TFE(turbo field echo) (TR 5-6 msec/TE 1-
3 msec, flip angle 40 degree, FOV 3640 cm, matrix 368—
512, slice thickness 0.75 mm) using elliptical centric k-space
sampling was then preformed. We obtained arterial and
venous phase and it took 5 minutes.

CT angiography was performed with a 16-detector row
CT scanner (Sensation 16; Siemens, Forchheim, Germany).
All patients were placed in the supine and neutral position
of'their feet. The scanning range included the aortoiliac and
lower extremity arteries. Twenty seconds after the bolus
injection of contrast agent, scanning was obtained. A
nonionic iopromide (Ultravist 370; Schering, Berlin,
Germany) was administered via an 18-gauge needle, in
the antecubital vein, at a flow rate of 4 ml/sec, 150 ml.
After reaching the preset contrast-enhancement level of
100 HU at descending aorta, data acquisition was
performed with the patient in foot plantar flexion, in a
craniocaudal direction with a section thickness of 0.75 mm
and a 0.5-second gantry rotation time (pitch, 1.5). The X-
ray tube voltage setting was 120 kV, and mean tube current
was 210 mA. Transverse sections were reconstructed for
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both extremities on a work station, with a section thickness
of 0.75 mm at an interval of 0.4 mm. For each patient,
maximum intensity projection images were created.

DSA was the gold standard for diagnosis of PAES, but
due to invasiveness it was replaced with CTA, after CTA
was available.

All images were retrospectively reviewed by two
experienced musculoskeletal radiologists. Differences of
opinions were resolved by consensus. The reviewing
radiologists were not masked to the clinical information.

Imaging findings were analyzed according to the
following classification and criteria.

All patients were classified into gastrocnemius medial
head anomaly and lateral head anomaly. The medial head
anomaly was classified according to the most widely
accepted classification made by Whelan and Rich, from
type 1 to type 6 [12, 13]. In our study, these types were sub-
classified according to the high insertion of the gastrocne-
mius medial head and the combined abnormal structure
(bony tubercle, ganglion cyst, accessory slip not originated
from femoral condyle). As there is no classification of
gastrocnemius lateral head anomaly, in our study we
classified the lateral head anomaly according to two types,
i.e. the abnormal insertion type and the aberrant accessory
slip.

In the abnormal insertion type, the lateral gastrocnemius
muscle was medially inserted onto the distal femur. In the
aberrant accessory slip type, an aberrant accessory slip
which originates from the midline posterior cortex of the
distal femoral metaphysis with entrapment of the popliteal
vessel and joins the gastrocnemius lateral head in the
caudal portion.

Eleven patients (22 limbs) were evaluated for bilateral
limbs, and we analyzed the relationships of bilaterality of
radiologic anomaly and the presentation of symptomatic
severity. Five patients (eight limbs) were evaluated with
both CT and MRI, and the findings of CT and MRI were
compared. MRA were performed on four patients (eight
limbs), CTA on five patients (ten limbs), and DSA on five
patients (ten limbs), and the findings of CTA, MRA and
DSA were then compared.

Results

On screening continuous wave Doppler ultrasonography,
all 12 patients showed normal flow or disturbed but
sustained flow in neutral position and absence of arterial
flow in plantar flexion and dorsiflexion.

The clinical profiles and imaging findings of popliteal
fossa in the study patients with PAES are summarized in
Table 1. Fourteen limbs in eight patients (14/23, 60%) had
gastrocnemius medial head anomaly, and eight limbs in
five patients (8/23, 34%) had gastrocnemius lateral head
anomaly. One patient showed normal finding in one limb
and gastrocnemius medial head anomaly in the other limb.

Classification of gastrocnemius lateral head anomaly

Abnormal insertion type Aberrant accessory slip

LS

Axial view Axial view

Fig. 2 Two subtypes of gastrocnemius lateral head anatomical
variations causing PAES. Abnormal insertion type: lateral gasroc-
nemius muscle medially inserted on the distal femur. Aberrant
accessory slip type: an aberrant accessory slip from the lateral head
of the gastrocnemius muscle wraps around the normally positioned
popliteal artery and entraps it

The medial head anomaly was classified into six types.
There were no examples of Types 1 or 4. Six limbs (26%)
had type 2, laterally inserted MGN, (Fig. 3).

Five limbs (21%) had type 3, an aberrant accessory slip
from MGN (Fig. 4). One limb (4%) had type 5, any form of
entrapment that involves the popliteal artery and vein
(Fig. 5). One patient had type 6, no anatomic variant, but
bilateral gastrocnemius medial and lateral head hypertro-
phy in both limbs (8%) (Fig. 6). The gastrocnemius lateral
head anomaly with abnormal insertion type, was present in
one limb (1/23, 4%) (Fig. 7), while the aberrant accessory
head type was found in seven limbs (7/23, 30%) ( Fig. 8)
(Table 2). All gastrocnemius lateral head anomaly cases
showed entrapment of both popliteal artery and vein.

One patient with type 2 gastrocnemius medial head
anomaly also had aberrant accessory slip of the lateral
head. This type was classified as gastrocnemius lateral
head anomaly with variant (Fig. 9).

Eleven patients were evaluated for bilateral limbs and
one patient was evaluated for a unilateral symptomatic site.
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Table 1 The clinical profiles and imaging findings of popliteal fossa

of the patients with PAES

Case No. Age/Sex Dominant side Side Type on axial study Angiography of popliteal artery
MR CT MRA CTA DSA
1 21/M Rt<Lt Rt MGN-5 5 MGN-5 MD Normal
Lt MGN-2H,V MGN-2H,V TO TO
2 28/M Rt Rt MGN-2H
Lt Normal
3 53/ M Lt Rt LGN-acc Normal
Lt MGN-3,V MGN-3,V MD
4 39/M Rt Rt MGN-3,V MGN-3,V TO TO
Lt MGN-2,V MGN-2,V MD EC
5 24/M Rt=Lt Rt Type 6 Normal Stress(+)
Lt Type 6 SN TO
6 17/M Rt=Lt Rt MGN-3 Normal
Lt MGN-3H Normal
7 24/M Rt=Lt Rt LGN-acc EC Stress(+)
Lt LGN-acc EC Stress(+)
8 41/M Rt Rt LGN-acc TO TO
Lt LGN-acc Normal Normal
9 18/M Rt=Lt Rt LGN-med
Lt LGN-acc
10 47/M Rt Rt MGN-2
11 20/M Rt=Lt Rt MGN-2 MGN-2 MD
Lt MGN-3 MD
12 54/M Rt>Lt Rt LGN-acc,V LGN-acc,V TO
Lt MGN-2 MGN-2 normal

Re>Lt: both legs are symptomatic but right side more dominant
Rt<Lt: both legs are symptomatic but left side more dominant

Rt (Lt): unilateral leg, right(left) side is symptomatic. Rt=Lt: both legs are symptomatic with similar degree
MGN: medial gastrocnemius anomaly. LGN: lateral gastrocnemius anomaly, acc: aberrant accessory slip, med: medial insertion in femoral

condyle
H: hypertrophy of muscle slip. V: variant

SN: segmental narrowing, EC: eccentric compression, 70: total occlusion, MD: medially displaced

Stress(+):femoral artery luminal narrowing, occlusion on dorsiflexion

Ten patients showed an anatomic anomaly in both limbs
(10/11, 90%), of which six had symptoms of PAES in both
limbs, and four patients had symptoms of PAES in one

Table 2 Incidence of different types

Type Number/Total number (%)

Gastrocnemius medial head anomaly 14 /23 (61%)

Type 1 0/23 (0%)
Type 2 6/23 (26%)
Type 3 523 (21%)
Type 4 0/23 (4%)
Type 5 1/23 (9%)
Type 6 2/23 (9%)

Gastrocnemius lateral head anomaly
Abnormal insertion type

Aberrant accessory head

Normal (1/23)

8/23 (34%)
1/23 (4%)
7123 (30%)
123 (4%)

or plantar flexion of foot

side. All six patients with gastrocnemius medial head
anomaly with combined abnormal structure were symp-
tomatic unilaterally, or had more severe symptoms in the
unilateral side; these abnormal structures included ganglion
cyst, bony tubercle, accessory slip with more prominent
muscle belly than the less symptomatic site, and combina-
tion of gastrocnemius medial head anomaly and gastroc-
nemius lateral head anomaly (Table 3).

In 11 patients who were evaluated for bilateral limbs,
four patients (eight limbs) showed the same type of
classification and seven patients (14 limbs)- showed a
mixture of different types of classification (Table 1).

Five patients (8 limbs) were evaluated with both CT and
MRI, and there were no discrepancies in classifying the
anatomic variants between the findings of CT and MRI.

Five patients (ten limbs) were evaluated using two
methods: three patients (six limbs) with both MRA and
DSA, and two patients (four limbs) with both CTA and
DSA. Three patients (six limbs) showed similar results
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Fig. 3 Right knee of a 28-year-old male with PAES, type 2 MGN
anomaly. T1-weighted axial image shows lateral location of the
medial head of right gastrocnemius muscle (out/ined) and medial
displacement of right popliteal artery (black arrow). Popliteal vein;
white arrow

between CTA and DSA or MRA and DSA, but in two
patients (four limbs), the arterial luminal narrowing was
underestimated on MRA compared to DSA. These cases
showed normal lumen (one limb), segmental narrowing
(one limb), and eccentric narrowing (two limbs) on MRA ,

Table 3 Associated anomaly in symptomatically dominant side

Fig. 4 Right knee of a 17-year-old male with PAES, type 3 MGN
anomaly. T1-weighted axial image shows aberrant accessory muscle
slip of medial head of right gastrocnemius muscle (outlined) and
entrapped popliteal artery (black arrow). Medial head of right
gastrocnemius muscle from medial femoral condyle (white star) and
lateral head of right gastrocnemius muscle from lateral femoral
condyle (black star), are normally positioned. Abnormal accessory
muscle slip of medial head of right gastrocnemius muscle joins to
normally positioned medial head of right gastrocnemius muscle in
caudal portion (not illustrated). Popliteal vein; white arrow

Case no., dominant side Side Type Combined anomaly

1 Right 5

Rt<Lt Left 2 Accessory slip from intercondylar notch
2 Right 2 More prominent muscle belly than left.
Rt Left Normal

3 Right LGN-acc

Lt Left 3 Ganglion cyst

4 Right 3 Bony tubercle on muscle insertion site
Rt Left 2 Bony tubercle on muscle insertion site
8 Right LGN-acc

Rt Left LGN-abn

12 Right LGN-acc Combined MGN type 2 anomaly
Rt>Lt Left 2

Re>Lt: both legs are symptomatic but right side more dominant
Rt<Lt: both legs are symptomatic but left side more dominant
Rt (Lt): unilateral leg, right(left) leg is symptomatic

LGN-acc: lateral gastrocnemius anomaly with accessory slip
LGN-abn: lateral gastrocnemius anomaly with medial insertion
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Fig. 5 Right knee of a 21-year-old male with PAES, type 5 MGN
anomaly. T1-weighted axial image shows a laterally displaced
medial head of right gastrocnemius muscle (outlined). Both popliteal
artery (black arrowhead) and popliteal vein (white arrowhead) are
displaced laterally. Lateral head of right gastrocnemius muscle;
black star

Fig. 6 Left knee of a 24-year-old male with PAES type 6 MGN
anomaly. T1-weighted axial image shows hypertrophied but
normally positioned medial head of left gastrocnemius muscle
(white star) and normally positioned lateral head of left gastrocne-
mius muscle (black star) which wrap around normally positioned
popliteal artery (black arrow head) and popliteal vein (white arrow

head)

but all these cases showed total occlusion on DSA with foot
dorsi flexion and plantar flexion views (Fig. 10).

Discussion

Popliteal artery entrapment is second only to atheroscle-
rosis as the most common surgically correctible cause of
leg claudication in young adults [11, 12, 14, 16, 17]. The
true incidence of anatomical PAES is not known, but is
likely to be more common than currently thought. Early
reports cited a prevalence of 0.165% in young males
entering military service, and a postmortem study found
PAES in 3.5% of typically young athletic male patients
(60% <30 years old, 15:1 male predilection) [16—19]. Our
study showed similar results, in that all patients were men
whose ages at presentation ranged from 18 to 54 years.

PAES is caused by an abnormal relationship between the
popliteal artery and the gastrocnemius medial head. Rosset
et al. reviewed 280 cases of popliteal entrapment, and using
Whelan’s classification classified 19% as type 1, 25% as
type 2, 30% as type 3, 8% as type 4, and 18% as other types
[26, 27].

In our study, type 2 was also the most common, but we
had no type 1 or type 4 cases.

In addition, in our study the gastrocnemius lateral head
anomaly that was not described in the study by Rosset et al.
was relevant. Most of the cases of gastrocnemius lateral
head anomaly showed aberrant accessory slip of gastroc-
nemius lateral head, and entrapment of both popliteal artery
and vein.

Type 6, functional PAES, a term first coined by Rignault
et al., describes a situation where the popliteal artery, vein,
and adjacent musculature are in normal anatomic positions
but the muscles are hypertrophied [20-22]. Our case also
showed hypertrophy of the gastrocnemius and entrapment
between the hypertrophied gastrocnemius medial and
lateral head. The gastrocnemius lateral head anomaly is
known as a rare cause of PAES; in a review of the medical
literature, we found only seven reported medical records
and two radiologic case reports [23-25]. In our study, the
gastrocnemius lateral head anomaly was relatively com-
mon (8/23, 34%) and most of these patients had aberrant
accessory head.

In contrast, with a gastrocnemius medial head anomaly,
only the type 5 MGN type showed involvement of both the
popliteal artery and vein; in all gastrocnemius lateral head
anomalies, both the artery and vein were involved in our
study.

PAES has been found to occur bilaterally in approxi-
mately 25% of cases. However, in 1989 Collins et al. found
bilateral popliteal entrapment in 8/12 patients for an
incidence of 67%; however, only three of 12 patients
(25%) had symptoms in both legs [28]. In our study,
bilateral popliteal entrapment was observed in most
patients (10/12, 81%), and the patients who had a
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Fig. 7 a Right knee of an 18-year-old male with PAES, LGN
anomaly with abnormal insertion type. Fl2d-axial image shows
medially positioned lateral head of right gastrocnemius muscle
(outlined); popliteal artery and veins (arrowheads) are entrapped

symptomatic dominant side showed combined anomalies
such as ganglion cyst, bony tubercle, accessory slip with
more prominent muscle belly than less symptomatic site,
and combination of gastrocnemius medial head anomaly
and gastrocnemius lateral head .

In the classification of PAES, there was no discrepancy
between CT and MRI in our study, but the advantages of
MRI include its noninvasive nature, its lack of ionizing

between lateral head of right gastrocnemius muscle and semimem-
branosus muscle (black star) b caudal portion shows gastrocnemius
lateral head (black star) and gastrocnemius medial head (white star)

radiation and its ability to provide surgically relevant
anatomic detail with higher soft-tissue contrast.

In PAES, angiographic evaluation alone might lead to
overlooking the underlying cause of the thrombosis, which
could lead to unsuccessful angioplasty. MR evaluation
gives a detailed description of the anatomy and diverse
findings of abnormalities, and these are more useful for
deciding the appropriate surgical procedure rather than

Fig. 8 a,b Left knee of an 18-year-old male with PAES, LGN
anomaly with aberrant accessory slip. Axial T1-weighted image
shows aberrant accessory slip of lateral head of left gastrocnemius
muscle (outlined). Popliteal artery and veins (arrowheads) are
entrapped between aberrant accessory slip of lateral head of left
gastrocnemius muscle (outlined) and semimembranosus muscle
(black star). ¢ Left knee of an 18-year-old male with PAES, LGN

anomaly with aberrant accessory slip. Axial T1-weighted image at
caudal level shows aberrant accessory slip of lateral head of left
gastrocnemius muscle (outlined) passing parallel to normally
positioned lateral head of gastrocnemius lateral head (two black
stars). Medial head of gastrocnemius muscle (white star),
semimembranosus muscle (black star), popliteal artery and veins
(black arrowheads) are illustrated



656

Fig. 9 aand b Right knee of a 54-year-old male with LGN anomaly
combined MGN type 2. Axial T1-weighted image shows aberrant
accessory slip of lateral head of right gastrocnemius muscle
(outlined; white line) and laterally displaced medial head of

trying to fit every case into a reclassified subtype. In
particular, variations in the insertion point of the muscle are
so different in every case that this aspect must be evaluated
separately in each patient [2, 4].

The limitation of MRA in contrast to DSA is the
tendency of MRA to underestimate the degree of stenosis,
especially stenosis less than 50%, in peripheral vessels.
The underestimation is due to the decreased spatial
resolution of MRA and related volume-averaging effects.
Forster et al. suggested that as dynamic MRA under-
estimates the degree of stenosis relative to DSA, MR
examinations demonstrating stenosis of 50% or less might
be false-negative studies. They recommended that these
patients undergo arteriography [4].

The differential diagnosis of PAES in young patients
without generalized atherosclerosis includes trauma and
cystic adventitial disease [29, 30]. In CAD, the cystic
change of adventitia induces concentric or eccentric
stenosis of the arterial lumen. The MR finding of CAD is
cystic lesion with hyperintensity on T2-weighted MR
images and variable signal intensity on TI1-weighted
images, due to the variable amount of mucoid material
within the cyst and luminal compression on axial images
[31, 32].

gastrocnemius muscle (outlined; black line). Popliteal artery and
veins (arrowheads) are entrapped between two abnormal muscle
slips

Our study has some limitations. As this was a retro-
spective study, many patients with popliteal entrapment
syndrome were undoubtedly not included in the data
analysis. This is unavoidable, however, as the study
patients were selected on the basis of the clinical signs of
popliteal artery entrapment. Other limitations of our study
include the small sample size and the limited number of
MRI and MRA scans. As for PAES provocative maneuvers
in MRA or CTA, there is also the potential for lack of
patient cooperation. Finally, the evaluation of the MR
studies lacked blinding of clinical diagnosis.

In summary, we analyzed the MR findings in a subset of
patients with clinical and surgical evidence of popliteal
entrapment syndrome. PAES is classified by a medial head
and also a lateral head anomaly. The bilaterality of
anatomic anomaly was common in our study, and in the
cases with combined abnormal structure (ganglion cyst,
bony tubercle, accessory slip with prominent muscle belly,
associated other type of gastrocnemius muscle anomaly)
showed symptomatic unilaterality and more severe symp-
tom in ipsilateral side.

MRI provides detailed information including classifica-
tion of PAES, combined anomaly and the relationship of
the artery to adjacent structures.
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Fig. 10 Right knee of a 24-
year-old male with LGN anom-
aly with aberrant accessory slip.
a Axial T1-weighted image
shows aberrant accessory slip
(outlined) of lateral head of
gastrocnemius muscle. Popliteal
vessels (arrowheads) are en-
trapped between medial head of
gastrocnemius (white star) and
aberrant accessory slip. b MRA
shows unremarkable popliteal
artery in right knee. ¢ Angiog-
raphy with neutral position
shows unremarkable right pop-
liteal artery. d Angiography with
foot plantar flexion shows
luminal narrowing of right
popliteal artery
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