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The popliteal fossa is located at the back of the knee joint and it is an area where blood vessels

and nerves and also lymph nodes pass. Popliteal fossa injuries includes nearly 2% of acute knee
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injuries. The treatment of chronic injuries are always more difficult than acute ones, because its
diagnosis would depend on careful interpretation of specific clinical exams. In this review, we
describe our current understanding of role of popliteal fossa in knee problems, and summarize
the anatomy and functional role of popliteal fossa and popliteomeniscal fibers, and mechanism
of popliteomeniscal fibers injuries, and discuss strategies for diagnosis of popliteomeniscal
fibers lesions, differential diagnosis, and treatment of the posterolateral corner injuries.

1. Introduction

he popliteal fossa is an important area
between the thigh and leg which is the
main area for passing the neurovascu-
lar structures from thigh to leg and vice
versa. This fossa is a lozenge shaped
space which is located at the posterior
aspect of the knee joint between the posterior compart-
ment muscles of thigh and leg. The main contents of
the popliteal fossa include the popliteal artery, popliteal
vein, tibial and common fibular nerves. The floor of the
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fossa is covered by the knee joint capsule and the ceiling
is covered by superficial fascia and skin [1, 2].

The popliteus muscle contains many muscle spindles
which are arranged in complex form [3].The most part of
its kinesthesia is monitoring the locking and unlocking
of human knee joint [4]. Therefore, it can be concluded
that in case of any injury in the ligaments insertion of
popliteus muscle, the locking and unlocking mechanism
is likely to be disturbed. In other words, it may disrupt
the overall function of the knee.
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Popliteal fossa injuries account for nearly 2% of acute
knee injuries [5]. However damages to the posterolateral
elements of the knee are relatively rare, but are becoming
progressively diagnosed in isolation or more commonly
as a part of combined injuries in this region. Since, the
treatment of chronic injuries are always more difficult
than acute [6], but diagnosis and treatment is not so easy
because it would depend on careful interpretation of spe-
cific clinical exam [7-9] which it seems difficult as well
when posterolateral injuries occur in combined formats.

Diamntopoulos et al. claimed that clinically undetected
posterolateral corner injuries have been responsible for sur-
gical failure following ACL or PCL repait/reconstruction or
chronic knee discomfort after traumatization [10] (Figure 1).

Brandt states that ligamentous lesions may help promote
the development of osteoarthrosis by the creating insta-
bility and joint laxity [11]. Medial and lateral collateral
ligaments protect the knee joint against valgus and varus
stresses respectively [11]. Knee collateral ligament inju-
ries are considered a risk factor for development of osteo-
arthritis in human subjects [11-14]. Ligamentous laxity in
associated with hypermobility syndrome was considered
another recognized risk factor in the knee osteoarthritis
[11]. According to Gale’s study, meniscal subluxation in
patients with knee osteoarthritis has been reported as sig-
nificantly higher than asymptomatic control subjects.
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They also have shown the presence of correlation with
the amount of meniscal subluxation and joint space nar-
rowing in the medial or lateral part of the knee. The con-
nection of the meniscus with bony and surrounding soft
tissues has a complex arrangement and may have a role
in prevention of the meniscal subluxation [15]. Based on
the above observations, popliteus muscle hypofunction
or its ligamentous shortness and inactivity may have a
role in contributing to meniscal subluxation and knee
osteoarthritis development. Therefore, we aimed to in-
vestigate the role of popliteomeniscal fascicles in devel-
oping of the knee problems.

2. Anatomy and the Functional Role of the
Popliteal Fossa and Popliteomeniscal Fibers

According to the report of Grood et al., the upper wall
of popliteus fossa consists of superior popliteomeniscal
fascicles and its lower wall is made of lower popliteo-
meniscal fascicles. The Medial wall is shaped by the
lateral meniscus itself and the lateral wall is completed
by the popliteus tendon [16]. Popliteomeniscal fibers are
composed of two fascicles which are combined with the
lateral meniscus. The first fascicle which make the floor
of popliteus fossa and mostly covered by synovial tis-
sue [17] is connected inferiorly with the middle third of
the lateral meniscus and ventrally linked to the popliteus
tendon. The second fascicle in the upper section is com-
bined with posterior horn of lateral meniscus and builds

JVR

Figure 1. Schematic representation from superior view of top of right tibia

1. Anterior cruciate ligament; 2. Posterior cruciate ligament; 3. Popliteus tendon; 4. Arcuate ligament; 5. Posterior 1/3 lateral

capsular ligament; 6. Lateral meniscus; 7. Medial meniscus.
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Figure 2. The anterio-inferior popliteomeniscal fascicle
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A-I: Makes the floor of the popliteal hiatus and the posterior-superior popliteomeniscal fascicle; P-S: makes the roof of the
popliteal hiatus. Popliteus Tendon (PT) had been cut and reflected to illustrate clearly the role of 2 popliteomeniscal fascicles.

LM: Lateral Meniscus; TP: Tibial Plateau; PH: Popliteal Hiatus. Redrawn after Diamantopoulos et al. [ 10].

the roof of popliteus fossa. It seems that anterior-inferior
popliteomeniscal fascicles are stronger and thicker than
postero-superior popliteomeniscal fascicles (Figure 2).
According to the report of Suganuma et al., abnormal
popliteomeniscal fibers increase the risk of locking and
recurrent subluxation of the lateral meniscus [17].

Ullrich et al. and Terry and Laprade have also reported
the existence of third popliteomeniscal fascicle in their
anatomic studies which is connected to the posterior
horn of the lateral meniscus. This fascicle is called “pos-
terio-inferior popliteomeniscal” [18-20]. Sussmann et
al. believed that the fascicle’s task is to provide a vascu-
lar supply to the lateral meniscus in the area which there
is no capsular connectivity. In addition these researchers
showed that the structural relationship between the pop-
liteus tendon and lateral meniscus can help in stabiliza-
tion of the area [21].

According to the report of Arnoczky and Warren the
posterolateral part of the lateral meniscus has no perme-

able peripheral vascular near the popliteus tendon. This
part of lateral meniscus gains nutrition via a ventral ped-
icle of synovial tissue which is provided through circular
micro-vascular to the lateral septum of meniscus. This
area is also feed by the micro vascular branches which
are carried by the popliteomeniscal fascicles [22, 23].
These fascicles are composed of three layers: a dense
collagen layer, a vascular layer and a capsular or syno-
vial layer. These fascicles are involved in stabilization
of lateral meniscus furthermore they help the popliteus
tendon in retracting the lateral meniscus [21].

Based on their view, this area of the meniscus is known
as the “bare area”. Bare area is limited by two tendons
of the popliteomeniscal ligament; upper tendon (supero-
medial) which is connected to the upper edge of lateral
meniscus and the lower tendon (infero-lateral) which
is joined to the popliteofibular ligament, posterior horn
of meniscus and coronary ligament [22, 23]. Jae-hynk
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Yang et al. reported that the bare part of the lateral me-
niscus in their study samples was more than 1.5 cm [24].

Simonian et al. illustrated that the functions of popliteo-
meniscal ligaments are as the stabilizer of the lateral me-
niscus and in the case of ligament rupture, the mobility of
the lateral meniscus would increase. They suggested that
disturbances in the amount of mobility of the lateral me-
niscus with hypofunction, adherence and shortness of the
ligaments could lead to a disorder in function of the knee.
The differences in the form of attachment and the amount
of thickness of postero-superior and antero-inferior pop-
liteomeniscal fascicles may explain their different roles
in making the lateral meniscus stability. Anterio-inferior
fascicles which attached to the base of the meniscus com-
pared with postero-superior fascicles are narrower and
may play the more significant role in the lateral meniscus
stability. Therefore, the amount of the lateral meniscus dis-
placement is controlled by anterio-inferior fascicles more
than postero-superior fascicles [25].

Sta and Birrer [26] recommended that three types of
popliteomeniscal fascicles (antero-inferior, postero-su-
perior and postero-inferior) in combination with poplite-
us tendon form a ring-like peripheral connection with the
lateral meniscus in the popliteus fossa zone. At least one
part of popliteus complex has less movement through
the popliteomeniscal fascicles compared with other ar-
eas of lateral meniscus which is inside of the popliteus
fossa so this enables additional stability. The necessity of
normal and safe static and dynamic connection between
lateral meniscus and popliteus tendon is the role of pop-
liteomeniscal fascicles in control of lateral meniscus mo-
tion during knee flexion and extension [26-30].

Due to Suganuma et al. there is not a specific definition
for degree of normality of the popliteomeniscal fiber in
Magnetic Resonance Imaging (MRI) and arthroscopy.
These researchers also speculated that repeated submax-
imal traumas created by the knee varus along with me-
dial unicompartmental knee osteoarthritis and the aging
process, may affect its structure and physical properties
[17]. According to these researchers the existence of any
abnormality may predispose the patient to the symptoms
of knee locking. Hence, they considered abnormality
of inferior popliteomeniscal fibers as a precondition for
knee instability. According to their opinion insufficiency
in popliteomeniscal fibers can be the result of the lateral
meniscus locking or recurrent subluxation of the lateral
meniscus and not vice versa [17].
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3. Mechanism of Popliteomeniscal Fibers Injuries

Most likely a combination of the hyper-extension and
varus force exertion is involved in damage of the pos-
terolateral structures of the knee. Other mechanism is
simultaneously exertion of force in the direction of tibial
external rotation and hyperextension [31].

Posterolateral injuries can occur in isolation but they
are often associated with the Posterior Cruciate Ligament
(PCL) and Anterior Cruciate Ligament (ACL) injuries or
both [31]. Sport injuries, car accidents and falls are the
most common causes of injures [31]. The presence of
Trigger Points (TrPs) in the popliteus muscle may also be
an aggravating factor which increases in playing football,
running, twisting, and slipping especially on ski slopes.
TrPs in this muscle often results from or are perpetuated
by an acute or chronic overuse of the muscle, excessive
foot subtalar joint pronation, wearing high- heeled shoes,
and a torn posterior cruciate ligament. TrPs in the poplit-
eus may produce knee pain when crouching or walking/
running downhill or down- stairs, or decreased lateral ro-
tation or extension of the leg at the knee joint.

The referral patterns of popliteus TrPs must be distin-
guished from the referral patterns of TrPs in the gastrocne-
mius, soleus, plantaris, hamstrings, and gluteus minimus.
TrPs in this muscle are often incorrectly assessed as Bak-
er’s cyst, instability of the knee joint, popliteus tendinitis/
tenosynovitis, meniscal tear, or torn plantris muscle. The
popliteus belly and its proximal attachment should be pal-
pated for examination of trigger points [4, 32, 33]. The
popliteomeniscal ligaments maybe particularly overload-
ed with the braking forward movement of the femur on
tibia during the rotation of the trunk during weight bearing
on the semi-flexed knee on the rotation side. Trauma or
strain which causes PCL injury may also cause overload
and strain of these ligaments [4].

Brody et al. have reported a correlation between exces-
sive foot pronation in weight bearing activity, and the
aggravation of damage and signs of popliteus tendinitis
[34]. Additional pronated foot causes the tibia to be in
external rotation stressing the popliteus, so it could in-
tensify trigger points of popliteus muscle. Therefore, any
abnormalities or imbalances in the lower extremity, leg
length discrepancy and biomechanical imbalance should
be considered and be corrected by using orthotic devices
[34]. Holmes et al. have reported that leg length discrep-
ancy more than a quarter of an inch (6.4 mm) has clinical
significance [35].

Eivazi Gh M, et al. Role of the Popliteal Fossa in Knee Problems. JMR. 2020; 14(3):131-140.
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4. Diagnosis of Popliteomeniscals Fiber Lesions
Signs

Most of the patients with the popliteus complex disor-
ders are suffering from pain in the posterior aspect of the
knee during bending, running, hiking and specially walk-
ing down and up the stairs. Patients who suffer from trig-
ger point’s pain in the popliteus muscle rarely complain
of knee pain during the night. They have slight limitation
in the range of flexion and extension of the knee or some-
times there is weakness in medial rotation of the leg [4].

Examination

Distinguishing between single popliteomeniscal dam-
age and other knee injuries are often very difficult. The
patients who are often referred to physiotherapy clinics
have chronic disorders. Disease presence may be associ-
ated with joint line pain of the knee near the medial or
lateral aspects or may be associated with instability [7,
31]. This instability is often associated with hyper ex-
tension problems and will be intensified while walking
down and up the stairs. Instability is also determined by
external rotation that causes posterior displacement of
the lateral tibial plateau. This movement is called ‘pos-
terolateral rotatory instability by Hughston et al. [7, 31].

Observation

The knee must be examined specially in the posterolat-
eral aspect for any swelling, soreness, bruising and ten-
derness [31, 36]. Based on the experience of the authors,
the patients are more sensitive to deep palpation in this
area rather than having tenderness.

Patient’s gait

In acute injuries when the patient has an antalgic gate the
examination of the patient is not necessary. However, in
chronic cases the examination of gait and alignment of the
lower extremity is considered as an important part of the
examination. Some patients may have a slight knee flexion
during walking which usually cannot be detected without
a careful examination. The antalgic position of semi-flex-
ion during walking may be for avoiding the pain, the oc-
currence of instability in the knee or further stress on the
joint and joint capsule in the hyper extension position [37].

Palpation

The simple way to palpate popliteomeniscal ligaments
is that the patient sits in the position in which the ankle is
on the opposite knee (Figure 3). The Lateral epicondyle
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of the femur is identified and marked first. By using the
pads of fingers, the insertion of popliteus muscle with
using the landmark of the lateral epicondyle and palpat-
ing about 0.5 cm distal and 0.5 cm anterior toward this
prominence is palpable. The tendon inserts between the
Lateral Collateral Ligament (LCL) and capsule and it is
rarely separable from other adjunct structures. There-
fore, there is a possibility of localization by using slight
active rhythmic flexion and extension of the knee. In this
case, the muscle contraction can be felt under the palpat-
ing finger. Another structure which could be identified
for more localization is the head of fibula.

The anterior, posterior and proximal part of the head of
fibula using a vertical palpation technique is identified. It
is necessary to identify the top head of fibula which is the
location of LCL insertion and part of the biceps tendon.
The knee should be in the Patrick test position for exact
palpation [38]. It means that the leg must be in flexion,
abduction and lateral rotation and be over the other leg.
With a valgus force on the joint the exerted tension on
LCL increases and the prominence becomes bigger. The
third structure which should be used for localization and
palpating of popliteomeniscal ligaments is the lateral joint
line of the knee and lateral meniscus [38].We can palpate
the Fibular Collateral Ligament (FCL) and then touch a
localized tenderness exactly posterior to the FCL along
with the tendon and its junction with lateral joint line.

5. The Method of Slight Knee Flexion Diag-
nosis (Bent Knee)

For this purpose, the patient lies supine on the table and
keeps his/her knees in the maximally pulled and extend-
ed position. The therapist stands at the end of the table
near the patient’s feet. He/she puts both palms of hands
on both patellas on the way that the fingers tip is cranial.
Pressure of both hands should be gentle and should be
avoided from applying heavy pressure on the both knees.
In most cases, slight flexion of the knee can be detected
by using height difference of both hand (Figure 4A).

6. The Diagnosis Test of Limitation in Knee
Flexion at the end of Flexion in Prone Posi-
tion

The patient lies in the prone position. A pillow is
placed under the pelvis to avoid low back hyper ex-
tension. Then the patient is asked to bend his/her both
knees in flexion simultaneously. The therapist who is
standing at the end of table puts his/her both hands
palm on the posterior aspect of heels. The hands are
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Figure 3. Schematic representation of manner of palpation
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1. Lateral Collateral Ligament (LCL); and 2. Popliteus tendon as immerged in the front of anterior aspect of LCL in the figure of
4-position. Redrawn based on Reichert B, Stelzenmueller W.: Palpation Techniques: Surface Anatomy for Physical Therapists:

Thieme; 2011 [38].

placed on the back of heels so that the dorsum of hand
is cranial. The slight limitation of flexion of both knees
could be realized (Figure 4B).

7. Magnetic Resonance Imaging (MRI)

Superior popliteomeniscal fascicle may be abnormal
because of rupture or the lack of it in MRI imaging.

i

Figure 4. A simple technique for diagnosing of mild knee limitation

However, we cannot be sure that lack of resolution of
popliteomeniscal fascicle in MRI is the result of its rup-
ture or edema [39].

Pavlov and Goldman argue that edema and adhesion
may be the cause of difficulty in observation of popliteo-
meniscal fascicles in knee arthrography [40]. The de-
tection of abnormally in the fascicles may indicate the

JMR

A: Created following knee problem due to some structural injuries around the knee including popliteus tendon complexes
(supine); B: Prone. In this figure, the therapist’s hands are not shown to better show the limitation of the right knee flexion.
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existence of rupture in the lateral meniscus. It was also
claimed that abnormal superior popliteomeniscal fasci-
cles proposed as a cause for rupture of lateral meniscus,
however, it is not pathogenomic [41, 42].

8. Popliteomeniscal Ligament Involvement

In the case of strain or injury of Popliteomeniscal liga-
ment, it is possible to palpate and friction massaged the
ligament in the interface of popliteus tendon and lateral
joint line of the knee in the posterior aspect of the fibular
collateral ligament (FCL). For this purpose while ankle
is on the opposite knee, the index finger is placed under
the middle finger and the area is friction massaged trans-
versely with a short-acting reciprocating motion [43]. To
find the exact position of ligaments the patient is asked
to resist against to medial rotation force of the hand on
the distal side of the foot. The exact position of injury is
easily palpable with this functional test [43].

9. Differential Diagnosis

The patients who present the complaints of the pop-
liteomeniscal fiber lesions, are likely to have one of the
four conditions in acute phase: popliteal vein thrombo-
sis, antero-medial and postero-lateral instability, avul-
sion of popliteus tendon, and meniscus or posterior
capsule rupture of knee joint. Also, the therapist should
consider the Baker’s cyst, biceps femoris tendinitis, ilio-
tibial band friction syndrome, and peroneal nerve entrap-
ment as the differential diagnosis of the popliteomenis-
cals fiber lesions in chronic conditions. Therefore, this
injury is complex and has a wide differential diagnosis.
An awareness of the certain patterns and a good exami-
nation can help the therapist identify the dysfunction and
its underlying causes [4, 44].

10. Treatment of Postero-Lateral Corner Injuries

In posterolateral corner of the knee injuries it is not an
easy task to decide which patient should be treated by
surgery and which one with conservative methods [45].
If the popliteomeniscal ligament injuries are in the form
of the single type and have sustained a low grade injury,
it may respond to conservative treatment [31]. Accord-
ing to some studies, non-surgical treatment of the mild
to moderate damage in the posterolateral corner of the
knee have had a good outcome but in severe damages
the outcome and result are not very satisfactory [12, 31].

According to Davies et al., single injury of the postero-
lateral corner of the knee is rare and almost all their in-
juries were associated with ACL or PCL injuries or both
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of them [31, 46]. Considering the fact that the majority
of referring cases are non-surgical cases, therefore this
paper focuses on non-surgical procedures. In this section
conventional conservative methods which are applicable
in manual therapy are briefly described:

11. Dimensional Myofascial Release Tech-
nique

Giammatteo has explained the therapeutic procedures
as follows:

1- The patient lies in prone position. Both hands of
therapist are placed on the belly of popliteus muscle and
lateral condyle of femur in the vicinity of each other.
Shift the muscle in three directions (and in three planes)
and displace in indirect manner.

2- First plane: move the muscle in inferior and superior
direction. Move to the easer side.

3- Second plane: “stack” motion of second plane to it.
Move the muscle in medial or lateral direction. Move to
the easer side.

4- Third plane: “add” the third plane now. Move the
muscle in a clockwise direction and vice versa. Move to
the easer side.

5- Release: maintain the created fulcrum in stepl-4.
When firmness of tissue is unwind, the motion is hap-
pen in the body’s internal environment. Keep your hands

fixed furthermore and avoid release fulcrum [30].

12. Articular Myofascial Release Technique
in Popliteomeniscal Ligaments

This technique is used in the hypo mobility of knee joint
in flexion or extension. Put both hands on both sides of the
knee joint line and its posterolateral aspect. Hands must
be put next to each other to keep control over the two
joint surfaces. Avoid distraction or approximation of joint
surfaces. Move the hands in opposite directions in three
planes of sagittal, coronal and horizontal. In sagittal plane,
move on joint surface, superior-inferior direction. Then
move the joint surface in opposite direction. Move a joint
surface in medial rotation direction and the other joint
surface in lateral rotation direction (medial-lateral). Move
the joint surface in adduction direction and the other joint
surface in abduction direction in coronal plane [47].
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13. Discussion

According to the arthroscopic study of staiibli and Birrer,
popliteus tendon and poplitomeniscal fascicles which are
connected to the lateral meniscus form a functional unit
that participates in the controlling of valgus and varus an-
gulation [26]. When a heavy trauma occurs to the knee
area, secondary structures are sacrificed first to avoid the
main structures lesions. It means that these structures act
as a kind of buffer or safety valve. They believe that the
extent of structural damages in popliteomeniscal fascicles
and their effect on controlling of the meniscal movement
are determinant factor in posterolateral pain of the knee.
The rupture and complete damage of popliteomeniscal
and popliteofibular cause the loss of their inhibitory and
controlling function. This rupture is sometimes associated
with popliteus tendon downward movement and medial
displacement of lateral meniscus [26].

Garrick and Webb believe that excessive tiredness of
quadriceps is the underlying cause of popliteus muscle
components and elements involvements [48]. The au-
thors believe this is the same phenomenon that occurs
while walking with bent knee position. It means that
quadriceps muscle is engaged in continues activity in
all walking phases because of physiological unlocking
of the knee. This phenomenon could lead to excessive
tiredness of quadriceps and finally could lead to the insuf-
ficiency of popliteus muscle and its components [40].

Physical therapy for the postero-lateral corner injuries
involves a thorough subjective and objective evaluation
and assessment of the entire lower extremity from the
hip to the foot. Then the physical therapist can prescribe
the right treatments- including manual therapy, exercis-
es, and modalities- to help decrease the knee pain and
improve the overall mobility and gait.

14. Conclusions

The damage of posterolateral structures of the knee is
common and often they are associated with ACL and
PCL ruptures. The damage of individual and singular
posterolateral aspects of the knee is rare and uncommon.
According to clinical experiences of the authors the aim
of the conservative treatment must be the treatment of
all elements and components in which there is probabil-
ity of lesion in this zone. In this paper we have focused
on the constituent elements of popliteus fossa due to the
importance of the subject. The patient could return to
normal functional activities after treatment.
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