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Delayed Surgical Repair of a Two-Tendon Proximal Hamstring Avulsion
with Semimembranosus Musculotendinous Injury: A Case Report

Argyropoulou E, Anagnostou K?, Karampinas P, Kontovazainitis P*

Abstract

Background: Proximal hamstring avulsion injuries, although relatively
uncommon, represent a severe form of hamstring pathology with significant
functional implications, particularly when diagnosis and treatment are
delayed. While conservative management may be appropriate for partial
tears with minimal retraction in low-demand patients, complete avulsions
involving all three tendons typically warrant surgical intervention to restore
function and alleviate symptoms. This case highlights the importance of
timely diagnosis and appropriate management, demonstrating that even
in delayed presentations, surgical repair combined with a structured,
individualized rehabilitation program can result in favorable functional
outcomes. Early recognition and intervention remain critical to preventing
long-term morbidity and optimizing recovery.

Case Summary: A 59-year-old male presented 3.5 months after a right
proximal hamstring injury initially misdiagnosed as a hamstring sprain.
Conservative treatment failed to improve symptoms. MRI demonstrated
proximal avulsion of the biceps femoris and semitendinosus tendons with
2.5-3 cm retraction, associated with a high-grade semimembranosus
musculotendinous injury. Surgical repair was performed using three suture
anchors. Postoperatively, the patient followed a protected, progressive
rehabilitation protocol. At early follow-up (2.5 months), the patient
reported resolution of pain and improved function. At 1.5-year follow-up,
he demonstrated full knee range of motion, absence of pain and return to
normal daily and recreational activities without limitations.

Conclusion: Proximal hamstring avulsion involving the biceps femoris and
semitendinosus tendons, associated with high-grade semimembranosus
musculotendinous injury is rare but severe injury with significant
functional consequences, particularly in active individuals. Although early
surgical repair yields the best outcomes, delayed diagnosis often leads
to late presentations. This case demonstrates that delayed surgical repair
may provide early symptomatic and functional improvement in selected
patients with persistent disability after failed conservative treatment.
Longer follow-up is required to assess final functional recovery and return
to activity. Timely recognition and individualized management are critical
for optimizing outcomes.
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Introduction

Hamstring injuries are very common and can measure up to 30% of lower
extremity injuries [1]. Except for young athletes, those injuries are prevalent in
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people around the age of 45-59 years [2]. Hamstring Avulsion
Injuries (PHAIS) represents the most severe and uncommon
derivative of hamstring injuries with a prevalence of 9% [3].
Complete proximal hamstring avulsion is usually defined as
detachment of all three tendons from the ischial tuberosity
(biceps femoris, semitendinosus and semimembranosus).
However, partial or two-tendon avulsions with significant
retraction may also cause substantial functional limitation and
may require surgical treatment [4,5]. Usually, the hamstrings
are being injured during hip hyperflexion and knee extension
[6]. Deciding on the best treatment is a complex process and
involves the degree of retraction, partial or total tear, lesion
chronicity, and associated symptoms. The literature supports
the nonoperative treatment for PHAIs with partial tears with
< 2cm of retraction or patients with low functional demand
[7,8]. Delaying surgery leads to residual loss of function,
persistent pain, weakness with delay in return to sports and
late sciatic nerve palsy [9,10]. The purpose of this case report
is to evaluate the functional outcome of a patient with delayed
proximal hamstring avulsion involving two tendons with
associated semimembranosus musculotendinous injury, who
underwent surgical management and structured, protected
and individualized physical therapy.

Case Presentation

A 59-year-old male presented to our outpatient clinic
3.5 months following an injury to the hamstring tendons of
the right thigh, sustained while attempting to stabilize his
heavily loaded motorcycle. Over the intervening period, he
had been evaluated by multiple orthopedic specialists and
was misdiagnosed with a hamstring sprain. Consequently,
he wunderwent conservative management, including
rest, cryotherapy, and physical therapy, with no clinical
improvement.

Due to persistent symptoms, he underwent magnetic
resonance imaging (MRI), which revealed a proximal
avulsion of the biceps femoris and semitendinosus tendons
with 2.5-3 cm retraction, along with a high-grade sprain
of the semimembranosus at the musculotendinous junction
(Figure 1).

Clinically, the patient reported persistent posterior thigh
pain, especially after walking, and demonstrated a palpable
defect near the ischial tuberosity. He exhibited marked
weakness in prone knee flexion compared to the contralateral
side. Although weight-bearing was possible, gait was
altered in an effort to avoid simultaneous hip flexion and
knee extension due to functional hamstring deficiency. Stair
climbing was significantly impaired. On examination, the
popliteal angle was increased relative to the unaffected side.
The patient had no significant past medical history, and his
family history was unremarkable.
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Figure 1:

(a-b) Coronal T2-weighted fat-suppressed MRI
demonstrating proximal avulsion of the biceps femoris and
semitendinosus tendons with associated edema and hematoma in the
posterior thigh, as well as asymmetry compared to the contralateral
side. (c) Axial T2-weighted fat-suppressed MRI with edema in the
posterior right thigh.

Surgical Technique

Surgical repair was indicated. Under general anesthesia,
the patient was positioned prone. A transverse incision was
made over the gluteal crease. After careful hemostasis using
electrocautery, the gluteus maximus was retracted superiorly
to protect the inferior gluteal neurovascular structures. The
sciatic and posterior femoral cutaneous nerves were identified,
tagged, and protected throughout the procedure.

Due to the chronicity of the injury, meticulous dissection
was required to mobilize the tendons from surrounding scar
tissue. Special attention was paid to preserving the sciatic
nerve branches innervating the hamstring muscles. Tendon
augmentation was not deemed necessary. Reattachment
of the avulsed tendons was performed using three suture
anchors at the ischial origin. One knotless suture anchor
(Argo, CONMED corporation) and two all-suture anchors
(TruShot™ with Y-Knot® All-In-One Soft Tissue Fixation
System for Small Joint, CONMED Corporation) were used
(Figure 2). The all-suture anchors were selected for their small
footprint and shallow insertion depth, facilitating fixation
in the ischial tuberosity while minimizing bone removal.
This configuration allowed stable fixation with appropriate
tendon tension while accommodating the chronic nature of
the injury. Intraoperative dynamic assessment of the repair
was conducted by gradually extending the knee under direct
visualization and palpation to identify a safe range of motion
for postoperative rehabilitation.
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(b) biceps femoris and semitendinosus reattachment with suture
anchors.

Rehabilitation Protocol

Rehabilitation followed a structured, progressive protocol.
During the first three weeks postoperatively, the patient
remained in a hinged knee brace locked in full extension,
with protected weight-bearing.

Gradual knee flexion was introduced thereafter under
supervised physical therapy. At two months postoperatively,
the patient achieved approximately 60° of knee flexion,
progressing to 90° by three months.

Early rehabilitation focused on protected mobilization and
active-assisted range of motion exercises, followed by gradual
activation of the hamstring muscles. Unassisted movements
against gravity were introduced in the intermediate phase.

Progressive resistance training was initiated at three
months postoperatively. The patient returned to recreational
sports activities at six months.

At 1.5-year follow-up, the patient demonstrated symmetric
strength compared to the contralateral limb and no functional
limitations in daily activities.

Discussion

Hamstring injuries are very common and can measure up
to 30% of lower extremity injuries and 10-30% of all injuries
in athletes [1,11]. Except for young athletes, those injuries are
prevalent in people around the age of 45-59 years with older
women being injured in activities of daily living, while men
mostly during sports [2]. The injury can vary from a sprain
of the muscle or musculotendinous junction to complete
avulsions from the ischial tuberosity. Hamstring Avulsion
Injuries (PHAISs) represents the most severe and uncommon
derivative of hamstring injuries with a prevalence of 9% [3].
The definition of complete rupture is the avulsion of all three
tendons, with first muscle to be injured being biceps femoris,
followed by the semitendinosus and semimembranosus [4,5].
Hamstring injuries are at substantial risk of becoming chronic
with reinjury rates ranging from 12 to 34% [12]. Usually, the
hamstrings are being injured during hip hyperflexion and
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knee extension [6] and mostly during eccentric contractions
and sports like dancing, judo, bull riding, soccer, rugby,
waterskiin [13-16].

Multiple risk factors for PHAIs exists like previous
hamstring injury, inadequate warm up, muscle fatigue,
dehydration, decreased lower extremity flexibility, poor core
stability, prior fluoroquinolone antibiotic use, and strength
imbalances, with the previous injury being the most important
one, as increases the risk up to 6 times [17].

Following hamstrings avulsion injury, the overall
complication rate reaches 15%, with 10% local nerve [7,18]
mostly from the sciatic nerve due to its close proximity to
the hamstring origin at the ischial tuberosity [19]. There
also is 1.7% of partial re-rupture in the cases with delayed
intervention [20,21].

Proximal hamstring avulsions (PHAs) represent a
challenging injury, particularly in active and athletic
populations and involves the degree of retraction, type
of tear (partial or total), lesion chronicity, and associated
symptoms. The timing of intervention plays a critical role in
determining both clinical outcomes and long-term function.
Management can be broadly divided into early surgical
intervention, delayed or late, and nonoperative treatment.
Early surgical intervention is defined as treatment within 6
weeks of injury, while "delayed" and "late" interventions are
those performed between 6 weeks to 6 months and beyond 6
months, respectively. Early surgery is consistently associated
with superior clinical outcomes, reduced complication rates,
and faster return to sport. In a large series by Subbu et al.
[20], 96.4% of patients returned to sport, with early surgery
enabling a return to play in an average of 16 weeks, which
is 9 and 13 weeks faster than delayed and late interventions,
respectively. Delayed diagnosis and intervention increase
morbidity and lead to greater proximal hamstring complex
retraction, embedding of the sciatic nerve, and obliteration
of tissue planes. These changes make the procedure more
technically challenging and increase the risk of sciatic nerve
injury. Early surgery, by contrast, facilitates clear tissue
identification, tension-free reattachment, and minimizes the
need for postoperative bracing, allowing early mobilization
and rehabilitation.

Nonoperative treatment like ice, physical therapy, and
occasionally platelet-rich plasma injections, is generally
reserved for lower-demand patients or partial tears with <2cm
retraction [22]. Patients typically follow a rehabilitation
timeline of minimum 4 months [6,21]. However, nonsurgical
management is associated with suboptimal outcomes: up
to 30% fail to return to their preinjury level of sport, and
nearly 50% regret not undergoing surgery [8]. Persistent
pain, weakness, poor endurance, and functional limitations
are common, although some demonstrate isolated hamstring
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strength deficits without significant impairment on functional
tests [13,23]. Nevertheless, long-term satisfaction and return
to sport rates remain significantly lower than in operatively
treated cohorts. Notably, 40% of non-surgically treated
patients eventually require surgical intervention due to
ongoing symptoms [24]. Lefevre et al. [21], in a long-term
follow-up of 32 patients, confirmed that surgical management
results in significantly improved functional outcomes,
satisfaction, and return to sport rates (68.4% vs. 46.9%) as
measured by the Perth Hamstring Assessment Score (PHAS).

Operative repair is indicated for complete three-tendon
avulsions, osseous avulsions with >2 cm displacement,
and partial tears that fail nonoperative management after
at least 3 months [4,25]. While significantly retracted tears
(>5 cm) have traditionally required open repair, endoscopic
techniques have been successfully applied to cases with up
to 15 cm of retraction [26]. Nonetheless, an open approach
remains preferred for chronic or complex tears [25]. Bertiche
etal. [22] recommend an open surgical approach with incision
type guided by chronicity and retraction: a transverse buttock
crease incision for acute repairs (<6 weeks), and a longitudinal
incision for chronic cases. Both approaches can be used for
tears with <5 cm retraction, though the longitudinal incision
is the preferred default.

Numerous studies support surgical treatment for active
individuals with complete proximal hamstring injuries.
Patients report significantly better satisfaction, pain relief,
strength, and endurance compared to those managed
nonoperatively. Importantly, despite better subjective
outcomes, single-leg hop distance and isokinetic torque
measures may not differ significantly between groups.
Nonetheless, the overall functional recovery, particularly
return to sport and quality of life, strongly favors surgical
management when performed early [9,23,27].

Conclusion

Delayed proximal hamstring avulsion injuries may be
challenging because of scar formation, tendon retraction and
proximity to the sciatic nerve. In this case, delayed surgical
repair of a two-tendon proximal hamstring avulsion with
associated semimembranosus musculotendinous injury
resulted in sustained pain relief and functional recovery at
1.5-year follow-up. Nonetheless, surgical treatment, even
when delayed, can still offer meaningful functional recovery
and symptom relief, particularly when performed with
appropriate technique and patient selection. Awareness of
injury patterns, timely diagnosis, and individualized treatment
planning remain essential to optimize outcomes in patients
with proximal hamstring avulsion injuries.
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