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This case report concerns the rare case of an adolescent
with a distal semimembranosus tendinopathy leading to
operative management. Her history and examination
were in keeping with the diagnosis; however, her medical
imaging had some additional features not described for
this particular condition and more consistent with a
chronic traction injury and partial rupture with incom-
plete avulsion of the tendon at its insertion. The aim of

operative management was to restore anatomy and func-
tion, including power in a young, high-level athlete, as
well as to alleviate pain. This article may help as a guide
for clinicians in the future diagnosis and treatment of this
uncommon condition.

Semimembranosus tendinopathy is defined according
to the International Consensus (ICON) 2019 statement
as persistent tendon pain and loss of function related to
mechanical loading.22 In cases of greater than 6 weeks
duration, as in this case study, this is referred to as
chronic, thus leading to potential pathologic changes of
interstitial microscopic failures, central necrosis, or
partial rupture.9 There are few articles in the literature
regarding semimembranosus tendinopathy. A literature
search was performed on PubMed for both paediatric
and adolescent types. Searching for semimembranosus
tendinopathy alone revealed 5 articles based on adult
case series.7,11,12,19,20 Therefore, there was relatively
little information in the literature to guide us in our
approach to managing this adolescent case.

Anatomy

The semimembranosus muscle appears to play an inte-
gral role in stabilization of the rotating knee.4,10,15

External rotational movement of the knee joint with
rapid acceleration and deceleration cutting maneuvers
requiring activation of the medial hamstrings are noted
in female European handball players.5 The anatomic
characteristics of the semimembranosus are detailed in
Table 1 and Figure 1.

There are a number of causes of medial knee pain in
an adolescent athlete. These differential diagnoses
include intra- and extra-articular pathologies and should
also include more sinister pathologies. These are listed
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in Table 2. These differential diagnoses can be excluded
by history, physical examination, and imaging. Of note is
the potential for concomitant pathology. Some authors
consider that concomitant pathology may be causal to
the semimembranosus tendinitis because of a change in
knee mechanics or function.20 One must also consider
tumor and infection as a differential diagnosis in all
patients, but especially so in the young with pain about
the knee.

METHODS

Ethics committee approval was received for this case
report, and written consent was attained from both the
patient and parent.

History

The female patient presented first at age 15 years with
insidious onset of posteromedial left knee pain and swell-
ing. This gradually worsened over a period of 9 months. The
patient was a high-level active European handball player
with a past medical history of iron- and vitamin D defi-
ciency for which she takes supplements. She noted pain
primarily in the posteromedial aspect of her knee after
training or competing in European handball, in which she
performed explosive type activities including running and
jumping, stopping abruptly, and rapid direction changing.
She had onset of pain after completing her activity, and the
pain would last for days. This pain was severe, sharp, and
localized to the posteromedial aspect of the knee. She had
associated swelling in the same region. After onset, her
pain was exacerbated by activities such as running,

jumping, and climbing stairs. She was awoken at night
with the pain and was uncomfortable sitting in a chair at
rest during the days after training or competing. She rested
from training and competition for 10 weeks, with little pain
during this time. There was a rapid return of pain upon
resuming handball. A second pause in activity and adjusted
training did not result in any improvement in symptoms.
Her pain was not relieved by simple analgesia or nonsteroi-
dal anti-inflammatory medication.

Examination

On examination, she had normal alignment of the lower
limb and a normal gait. Swelling and tenderness were
noted of the posteromedial aspect of the knee in the location
of the tibial attachment of the semimembranosus. There
was no defect along the tendon. There was no joint effusion.
She had full range of motion. Isometric testing of the ham-
strings reproduced her pain. Her meniscal, ligament, and
patellofemoral examinations were unremarkable. Her
Knee injury and Osteoarthritis Outcome Score (KOOS)

Figure 1. Anatomy of the posterior aspect of a right knee with
the medial and lateral gastrocnemius complexes and neurovas-
cular structures removed. FCL, fibular (lateral) collateral liga-
ment; Lateral gastric, lateral gastrocnemius; OPL, oblique
popliteal ligament; PCL, posterior cruciate ligament; POL, pos-
terior oblique ligament; SM, semimembranosus muscle; sMCL,
superficial medial collateral ligament. Image from LaPrade
et al17. Reproduced with permission from Wolters Kluwer.

TABLE 1
Anatomy of the Semimembranosus17

Origin Ischial tuberosity

Insertion � 8 consistent insertions at the knee.
� The direct arm inserts 11.6 mm distal to the

posteromedial joint line in a U-shaped
attachment. This is to a bony prominence; the
tubercular tendinis on the posteromedial tibia. At
2 cm before its bifurcation, the tendon is 11.9 mm
wide.

� The anterior arm inserts via a branch from the
direct arm to the tibia under the superficial
medial collateral ligament. The
semimembranosus bursa surrounds the direct
and anterior arms.

� Other attachments include a lateral expansion,
3 arms contributing to the oblique popliteal
ligament, an arm attaching to the coronary
ligament further attached to the medial
meniscus, a proximal posterior capsular arm, and
a distal tibial expansion.

Innervation Sciatic nerve, tibial division L5, S1.
Function Acts to flex the knee and to internally rotate the knee

joint. It also acts to extend the hip.
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results were as follows: pain 61, symptoms 93, activities of
daily living 44, sport 10, and quality of life 25.

Investigations

A magnetic resonance imaging (MRI) scan was conducted
first. This demonstrated fluid signal intensity changes at
the tendon-bone interface in keeping with cystic change
within the defect at the insertion of the direct arm of the
semimembranosus tendon. There was marked increased
signal in the subcortical proximal tibia adjacent to the

defect indicative of a stress response (Figure 2). This is not
a common finding in semimembranosus tendinopathy on
MRI scans reported in the literature.16,21,26 Peritendinous
edema was also noted. There were no other changes in the
surrounding soft tissue. These findings were in keeping
with an active chronic traction injury.

Computed tomography (CT) demonstrated a depression
in the proximal posteromedial tibia in the location of the
semimembranosus insertion of the direct head. There was
sclerosis and also cystic changes at this site (Figure 3).

Of note, there were no aggressive features and no mass
lesions in the medical imaging to suggest a neoplastic
process.

Surgical Management

Upon failure of nonoperative therapy for over 9 months, the
decision was made to proceed to operative management.
This was done as open exploration of the semimembranosus
tendon and proximal posteromedial tibia. Consent for the
procedure was obtained from both the adolescent patient
and her parent.

The patient was given a general anesthetic and femoral
nerve block, placed supine on the operating table, a lateral
side support was placed at the thigh and a bolster was used
for flexion positioning to 90�. A tourniquet was applied to
the thigh, but not inflated. An examination under anesthe-
sia was then performed; the knee ligaments were stable
and there was full range of motion.

A posteromedial approach was made to the knee. A lon-
gitudinal incision was made over the posteromedial aspect
of the knee, extending from the joint line distally approxi-
mately 4 cm in length. The adductor tubercle and the pos-
teromedial proximal tibia were used as landmarks. The
subcutaneous fat was incised. Care was taken with the
main structures at risk - the infrapatellar branch of the
saphenous nerve, the saphenous nerve, and saphenous
vein. The sartorius fascia was incised. The semimembrano-
sus tendon and bursa were identified.

On inspection, the semimembranosus tendon bursa was
noted to be thickened and the tendon itself was thickened

Figure 2. Magnetic resonance images of the patient’s knee. (A) Axial image showing increased signal in the tibia and signal at the
tendon-bone interface (arrow). (B) Sagittal image shows increased signal surrounding the semimembranosus tendon (arrow).
(C) Coronal image demonstrating increased signal surrounding the semimembranosus tendon and bony edema.

TABLE 2
Differential Diagnosis of Posteromedial Knee Paina

Differential
Diagnosis Comments

Semimembranosus
muscle tear

History of acute injury. Imaging:
radiograph for avulsion, MRI for soft
tissue

Medial collateral
ligament injury

History and examination. Valgus stress
pain and laxity

Medial meniscal tear History, clinical examination, MRI. May be
concomitant with SMT

Femoral/tibial
osteonecrosis

Joint pain. Imaging: Abnormal
radiographs, CT, MRI

Pes anserine bursitis Located more anteriorly and distally than
SMT, medial to tibial tuberosity

Bony stress reaction/
fracture

Examination: localized pain. MRI

Baker (popliteal) cyst Examination: posterior mass. Imaging:
MRI scan

Semimembranosus
bursitis

Clinical examination and MRI scan

Osteoarthritis
(medial)

Joint line pain. Imaging: changes on
radiographs, CT, MRI

Snapping knee
syndrome

Palpable snap between semitendinosus
and gracilis

Tumor/infection History, red flags, imaging, blood
laboratory results

aCT, computed tomography; MRI, magnetic resonance imaging;
SMT, semimembranosus tendinopathy.
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and sat slackened without tension with the knee both in
extension and in flexion. It was still attached to its insertion
site on the tibia via thickened degenerative fibrotic tissue
(Figure 4, A and B). The attachment was elevated with
sharp dissection. It appeared macroscopically to be a
chronic traction type injury to the insertion with associated
granulation tissue. The distal tendon substance was degen-
erative and fibrotic. Healthy tendon was debrided of degen-
erative tissue. The insertion site was debrided of soft tissue,
curetted to freshen up the bone for healing and checked for
bone cortical integrity. There was noted concavity in the
bone, but no cyst. Solid cortical bone was found here and
deemed suitable for use of a 2-anchor technique for reat-
tachment of the tendon. Two Juggerknot 3.5-mm anchors
(Zimmer Biomet) were placed approximately 1 cm apart
proximally and distally at the semimembranosus tendon
insertion site, each anchor having 2 braided nonabsorbable
sutures with needle attached. Locking stitches were placed
in the tendon and then the tendon was cinched down to the
anchor site (Figure 4C). Tension was checked in both flex-
ion and full extension before final locking knots being tied.
The knee was checked through range of motion again and
the repair noted to be stable. The operative site was
cleansed with normal saline and a layered closure per-
formed using absorbable braided sutures. After dressings

were applied, a range of motion brace was applied to the
knee, locked to limit extension to 30� with flexion to 90�.

Postoperative Assessment and Rehabilitation

The initial 3 weeks postsurgery were spent in the range of
motion brace full time, with extension limited to 30� and
flexion to 90�. Crutches and partial weightbearing were
instructed for 6 weeks postoperatively. All active flexion of
the knee was avoided during the first 6 weeks and hip
flexion should be associated with passive flexion of
the knee. Passive range of motion started day 1 postoper-
atively. Extension range of motion was gradually
increased from week 3 to full extension under orthopaedic
and physiotherapy guidance. Stationary cycling on a high
seat without resistance was also commenced. Active range
of motion was commenced at this time. Loaded activity of
the hamstrings began at week 6 postoperatively starting
with isometric training. Heavy strength training was
avoided for the first 3 months. A return to full active
sport was planned no earlier than 6 months postopera-
tively with the avoidance of explosive type activity in
the interim.

At 6 weeks postoperatively, the patient had little pain in
her knee, and had full extension and flexion to 110�. There

Figure 4. Photographs demonstrating the medial aspect of the knee. (A) A depression in the tibia at the insertion site of the
semimembranosus (arrow). (B) The semimembranosus tendon with thickened degenerative tissue distally (arrow). (C) The repaired
tendon.

Figure 3. (A) Axial, (B) sagittal, and (C) coronal CT images of left knee demonstrating a defect with a saucer-like depression (arrows)
and cortical thickening at the attachment site of the semimembranosus.
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was good quadriceps control and hamstring activation. She
had little swelling, and all wounds were well healed. At
4 months postoperatively, the patient had no pain in her
knee for all daily activities. She could run on a flat surface
pain free. She was undertaking strength training pain free.
There was no pain at rest including night-time. She
required no analgesia. She had full range of motion and
equal strength to her contralateral knee, including ham-
strings, on testing with physiotherapy. The KOOS at this
point was 100 for pain, symptoms, and activities of daily
living; sports was 90, and quality of life 75.

At 6-month follow-up, she had returned to full sporting
activity, including European handball tournaments, and
was pain free. Isokinetic testing was performed, and her
strength was equal bilaterally. This was tested before
return to sport. Her ongoing management included
a sport-specific continuing regime of hamstring strength-
ening, stretching, and warm up exercises to reduce the risk
of recurrence.

DISCUSSION

A search of PubMed was conducted for articles related to
the surgical treatment of semimembranosus tendinitis.
Inclusion criteria included articles related specifically to
semimembranosus tendonitis, tendinopathy, or similar
pathology, for example tenosynovitis. Exclusion criteria
were acute traumatic injuries. A total of 5 articles regard-
ing surgical management of semimembranosus tendonitis
or related diagnoses were found.7,11,12,19,20

This case is unique in its presentation to the literature in
that it is the first reported adolescent case of semimembra-
nosus chronic traction injury at its distal insertion requir-
ing operative management. It differs from the cases of
semimembranosus tenosynovitis reported by Melton
et al19 in that this appears to be more likely either a chronic
traction injury resulting in a stress response at the tendon
bone interface with associated edema in the tibia noted on
MRI scan, or this could represent a rupture that has healed
with poor quality tissue. There were the operative findings
of thickening and slackening of the tendon rather than just
inflammation of the tenosynovium.11,19 The tendon itself
macroscopically had chronic degenerative fibrotic changes
in keeping with chronic tendinopathic changes.9,18 Histo-
logic samples were not taken, as they were unfortunately
discarded in error. This is a weakness of this study. We thus
use the term tendinopathy in our description as opposed to
tendinosis or tendinitis.9,18 Changes in the tendon may be
similar to those seen in other tendinopathy, for example,
tennis elbow with a concentration of fibroblasts, vascular
hyperplasia, and disorganized collagen.1 This may have
been caused in this adolescent athlete by repetitive over-
loading during explosive activation of the semimembrano-
sus muscle during her participation in high level European
handball. Another cause may be an occult injury that has
healed poorly, because of repeated subsequent overloading
with her sporting activities. Given the infrequent presen-
tation of this problem, an occult precipitating injury could
explain the initiation of her pathology.

The MRI findings of bone marrow edema within the prox-
imal tibia and cystic changes at the semimembranosus inser-
tion are not mentioned in the literature as associated with
semimembranosus tendinopathy.16,21,26 Thus, confirmation
of the diagnosis became an indication for surgery. Some of
these MRI findings have been mentioned in the literature
associated with complete avulsion injuries of the semimem-
branosus tendon.3,14,23,25 Other imaging reports in the liter-
ature regarding semimembranosus tendon ruptures do not
mention bony changes on MRI scan.2,8,13,25 There have been
a small number of reports in the literature of semimembra-
nosus distal tendon rupture and avulsion injuries. These
occur in sports such as rugby, football (soccer), and American
football.3,6,8,23,25 Our case report appears to represent a
chronic traction injury with tendinopathy and a likely asso-
ciated with an incomplete avulsion injury of the semimem-
branosus at its insertion on the tibia.

The aim of the specific surgical technique used in this
procedure was to restore normal anatomy and thus function
and power, which is required in the young athlete in addition
to the goal of pain relief. Elevation of the tendon with exci-
sion of chronic degenerative tissue was required in this case
similar to that described by Ray et al.20 Reinsertion of the
tendon to its corrected length in an anatomically correct
position was deemed the most appropriate intervention at
the time of operation. This is in contrast to that described by
Ray et al20 where the tendon was rerouted to reduce
mechanical irritation. Also, in contrast to other previously
described surgical treatments, this case required treatment
restoring length tension relationship of the muscle and ten-
don rather than incision and, or excision of the tendon
sheath and bursa.11,19 Release of the tendon as described
by Hendel et al10,12 in cases of post total knee replacement
was not indicated here, because this would reduce ham-
string power and function in a high-level athlete.

Arthroscopy was not performed in this case as there was
clear diagnostic features specific to the tendon and no
intraarticular pathology clinically or on advanced imaging
with CT and MRI. This case would thus be deemed, as per
the Ray et al20 classification, a primary semimembranosus
tendinitis. At our institute, we believe that arthroscopy
should be undertaken if indicated by history, clinical fea-
tures, and imaging and not for all cases of semimembrano-
sus tendinopathy; however, it may be used diagnostically if
there is concomitant intra-articular pathology.7,19 The
diagnosis of this extra-articular condition is made by con-
cise use of history, examination, and advanced imaging and
thus arthroscopy may not be required.

We believe imaging in this case did not need to include
bone scan for diagnostic purposes in agreeance with Melton
et al.19 Clear findings on history and physical examination
excluding intra-articular pathology and use of high-quality
CT and MRI allow for accurate location of the pathology.

In summary, the diagnosis of semimembranosus tendi-
nopathy is uncommon, and the occurrence in the athlete
population is unknown.7 As previously noted in the litera-
ture regarding this problem, nonoperative management
should be attempted primarily, and only on failure of this
should operative intervention be undertaken.7,11,12,19,20

Nonoperative interventions may include avoidance of
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aggravating activity, activity modification, sports rehabili-
tation training, physiotherapy, and anti-inflammatory
medications. Corticosteroid injection may be used in some
cases of distal hamstring irritation with moderate suc-
cess.24 However, we recommend cautious use in the young
sporting population with concern for risk of tendon rupture.
There are no previously documented cases of operative
management of semimembranosus tendinopathy in the
pediatric and adolescent population.

CONCLUSION

This case report involved a relatively uncommonly diag-
nosed, and even more rarely surgically treated, problem
in the adolescent sports population and may be used as a
reference point for future cases.
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