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muscle consist mainly of biceps femoris tears.12,16,26,27,29,32
Reports of injuries to the distal semimembranosus tendon
are even more scarce.3
The purpose of this study was to report the results of the
successful acute surgical repair of a distal semimembranosus tendon avulsion in a professional rugby player with
18 months’ clinical follow-up. Institutional review board
approval was obtained for this study.

The hamstring muscles and tendons are the most
commonly injured muscle group in athletes.11,15,20,28 The
hamstring tendons are particularly vulnerable to injuries, as they cross 2 joints and have a high proportion
of type 2 muscle fibers.17 They act mainly as decelerators
of the leg, and as they work eccentrically, they are prone to
excessive force in the muscle-tendon unit.17,18 Most hamstring injuries are strains occurring at the myotendinous
junction.1,14,22 Injuries may involve proximal bone-tendon
ruptures and, more rarely, distal bone-tendon avulsions.24
Distal avulsion injuries most frequently involve the biceps
femoris and semitendinosus, with semimembranosus tendon injuries being very uncommon.14,24
Injuries at the myotendinous junction have been shown to
have good outcomes with nonoperative treatment.1,10,21,25,34
The rate of hamstring reinjuries after conservative treatment, however, can be relatively high.9,28 Proximal tendon
avulsion injuries have better outcomes with surgical interventions.6 The literature regarding distal tendon injuries is
limited, but poor outcomes have been reported with conservative management and delayed surgery.27 The few reports
on the surgical treatment of distal tears of the hamstring

CASE PRESENTATION
A 22-year-old male professional rugby player, with no
history of injuries, was standing in a ruck with his hips
flexed and knees extended. He was pushed backwards,
causing knee hyperextension, and felt a sudden crack on
the medial side of his thigh with immediate pain. The
following day, the patient presented with posteromedial
knee pain. On clinical examination of his knee, he had
full range of motion and negative test findings for instability. Magnetic resonance imaging (MRI) showed an isolated complete rupture of the distal tendon of the
semimembranosus muscle (Figure 1). After a discussion
of the treatment options, the patient elected to undergo
early surgical repair.
Surgery was performed 1 week after the injury. The position of the semimembranosus tendon was identified with
ultrasound preoperatively and marked. The patient
received general anesthesia and was positioned supine
with a pillow under the knee. A longitudinal skin incision
5 cm in length was made at the level of the rupture in the
posteromedial aspect of the knee, superior to the saphenous
nerve and vein. After careful dissection, the distal tendon of
the semimembranosus muscle was identified medial to the
semitendinosus tendon (Figure 2A). A mark on the skin was
made at the location of the lesion by the radiologist. Exploration confirmed a complete tendon rupture, with retraction of 1 to 2 cm. The bony bed was freshened to bleeding
bone. The tendon was repaired to the bone with suture
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Figure 1. A distal semimembranosus tendon rupture (red circle) on magnetic resonance imaging.

Figure 2. (A) The identification of a semimembranosus tendon rupture and (B) surgical repair to bone with suture anchors.

anchors (with nonresorbable No. 1 sutures). The sutures
were passed through the hamstring tendons using a
Krackow locking technique on one end and a sliding suture
on the other end (Figure 2B).
Postoperatively, the limb was immobilized with 20 of
knee flexion for 4 days. A hinged knee brace was then
applied to allow passive motion from 20 to 110 . This was
increased to full range of motion at 6 weeks. Weightbearing was kept to 50% for the first 4 weeks and then was
advanced to full weightbearing. Active movement without
resistance was started at 4 weeks. At 2 months, resisted
exercises were started with light jogging. The patient
returned to full training at 4 months. At 4 months after
surgery, isokinetic testing of the operated leg showed satisfactory concentric and eccentric function compared to
the other leg (Table 1). The patient returned to competitive rugby at 5 months after surgery. At 18 months after
surgery, the patient remained pain free without any
noticeable strength deficit. He played 12 professional
matches without any problems. MRI performed 18 months
after surgery demonstrated satisfactory healing of the distal semimembranosus tendon (Figure 3).

DISCUSSION
This case report demonstrates that acute repair of distal
semimembranosus tendon avulsions can lead to an excellent outcome. Distal semimembranosus tendon avulsions
are extremely rare. We only identified one other case of
surgical repair of an isolated distal semimembranosus tendon rupture in the literature.3 This was in a professional
soccer player, who had a satisfactory outcome with a return
to competitive sports at 3 months. Varela et al33 reported on
2 patients with a chronic rupture of the distal semimembranosus tendon who presented with a painful palpable
mass in the posterior compartment of the knee. MRI demonstrated a complete rupture of the distal tendon, with significant retraction and associated muscle atrophy. Bosnjak
et al7 reported a case of delayed sciatic neuropathy due to
perineurial scarring after a distal semimembranosus muscle rupture. These articles suggest that if treated nonoperatively, the consequences are not benign.
The literature on the surgical treatment of distal tears of
the hamstring muscle is very scarce and comprises mostly
biceps femoris tears. 12,16,26,27,29,32 Lempainen et al 27
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TABLE 1
Isokinetic Testing Results at 4 Months After Surgery
Peak Torque of Healthy Leg, Nm
Concentric

Peak Torque of Injured Leg, Nm

Eccentric

Concentric

Ratio of Weak Leg/Strong Leg,a %

Eccentric

Concentric

Eccentric

90 deg/s 180 deg/s 240 deg/s 30 deg/s 90 deg/s 180 deg/s 240 deg/s 30 deg/s 90 deg/s 180 deg/s 240 deg/s
4
6
 20
5
4
6
 20
5
4
6
 20
Quadriceps
Hamstring
Ratio of
hamstring/
quadricepsb

241.1
177.6
0.74

202.3
150.7
0.74

172.2
145.2
0.84

279.0
174.1
0.62

250.7
141.4
0.56

196.1
127.0
0.65

170.2
126.1
0.74

322.6
202.6
0.63

Quadriceps Strength
Concentric work
total, J

4
–20

–3
–16

30 deg/s
5

–1
–13

16
16

Hamstring Strength

Healthy

Injured

Ratio of
Injured/Healthy

Healthy

Injured

Ratio of
Injured/Healthy

5353.5

5190.4

–3%

4006.8

3407.3

–15%

a

The peak torque of the weaker leg divided by the peak torque of the stronger leg, then multiplied by 100 to give a percentage. A positive
value is used when the injured leg is the stronger leg.
b
The peak torque of the hamstring divided by the peak torque of the quadriceps.

Figure 3. Magnetic resonance imaging at 18 months after surgery demonstrating satisfactory healing of the distal semimembranosus tendon (red circle).

reported on a series of 18 patients with distal hamstring
tendon tears. Of these, 5 had semimembranosus tears, all of
which were at the musculotendinous junction. There were
poor results with the 4 patients who underwent delayed
surgical repair (at 6-72 months after the injury), with none
returning to preinjury levels of sports. The one patient who
underwent acute repair (6 weeks after the injury) had an
excellent outcome, with a return to sporting activity at 6
months after surgery. Studies on proximal hamstring injuries have also reported worse results with delayed repair
compared to acute repair.6,19 Our group reported satisfactory outcomes after surgery for chronic distal semitendinosus injuries, with resection of the tendon using an open
stripper for tendon harvesting.30 This technique, however,
is not possible with the semimembranosus because of the
large size of its distal attachment.

The distal semimembranosus tendon is a very complex
structure. It is divided into up to 6 tendinous branches at
the level of the joint line.4,13 These tendinous arms are
intimately related to the posterior oblique ligament and the
arcuate ligament, which contribute to the posteromedial
corner of the knee.4 It therefore plays an important role
in posteromedial stability of the knee. At surgery, it is
important to carefully evaluate if its distal insertions are
damaged. In the present case, the rupture was 1 cm proximal to the joint line, and the posteromedial corner structures
were intact. Distal semimembranosus tendon avulsions can
also be associated with other knee injuries. Aldebeyan et al2
reported a case of a semimembranosus tendon avulsion
associated with a biceps femoris avulsion and posterolateral
corner injury in a professional American football player.
Khoshnoodi et al23 reported a semimembranosus avulsion
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fracture associated with a posterior cruciate ligament tear,
medial meniscal tear, and capsular rupture in a 26-year-old
football player. It is therefore important to assess for any
associated injuries on MRI and at the time of surgery.
Hamstring injuries are the most common injuries in athletes.28 They are the single largest cause of lost playing
time in Australian football20 and American football.11 They
are also the predominant injury responsible for a prolonged
absence (>28 days) from playing soccer.15 The incidence of
hamstring injuries in rugby players is nearly twice that
reported for soccer players.8 A study found a substantial
burden placed on rugby union clubs from hamstring muscle
injuries, with a mean of 7 injuries and 123 days lost per club
per season.8 The mechanism of the rupture in the present
case was forced hip flexion and knee hyperextension
against an opposing force during a ruck. Hamstring injuries result from forceful eccentric muscle contraction or
excessive passive lengthening. This normally occurs after
abrupt hyperflexion of the hip with an extended knee.5,31
This is a classic mechanism of injury in a rugby player. In a
ruck, the player is not allowed to go to ground and must
stay standing with the hips flexed and upper body over the
ball. This position puts the player at risk if the force of the
opposition pack pushes the ruck backwards.
It is important to identify at which level the hamstring
tendon has been injured to guide treatment. This study
adds to the scarce literature on distal semimembranosus
tendon avulsion injuries. It demonstrates that acute surgical repair leads to satisfactory results with a return to highlevel sporting activity.
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