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Abstract

Proximal hamstring injuries in athletes can lead to
significant functional impairment. Traditionally, these
injuries have been treated with open surgical techniques,
which involve large incisions with significant soft tissue
dissection, leading to higher complication rates. In
contrast, endoscopic proximal hamstring repair presents
a minimally invasive approach that reduces tissue
disruption, minimizes complications, and accelerates
recovery. This paper reviews the principles and
indications for endoscopic proximal hamstring repair and
provides a detailed technical guide to performing a safe
repair.

Introduction

Hamstring injuries have become an
increasingly recognized injury in athletes.
Studies show rates of 25-30% of all injuries
in athletes performing sports requiring a high
volume of transitions from static standing to
rapid acceleration and deceleration.!” Most
injuries occur as strains at the myotendinous
junction with a subset occurring as a proximal
avulsion off the ischial tuberosity hamstring
origin. These avulsion injuries occur at the
end of the swing phase of the gait cycle where
muscles are undergoing their maximum
eccentric contraction with tension across the
proximal hamstring.> While acute strains are
typically managed conservatively, proximal
avulsions may require operative treatment.
The decision between conservative treatment
versus operative indications as well as the
type of surgery (open versus endoscopic
repair) depends on multiple factors. Most
orthopedic surgeons rarely perform surgeries
in this proximal anatomical region, and the
consideration of high infection risk and close
proximity to neurovascular structures must
be taken into account. This paper reviews
the principles, indications, and advancements
of endoscopic proximal hamstring repair
and provides a detailed technical guide to
performing safe repair.

Anatomy of the Proximal Hamstring
The hamstring muscle group consists
of three muscles: the semitendinosus,
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semimembranosus, and the biceps femoris.
The semitendinosus and biceps femoris long
head have a common tendon of origin on the
ischial tuberosity with the semimembranosus
originating just laterally. The short head of
the biceps femoris originates from the linea
aspera on the femur. The proximal origin of
the hamstrings has intimate relationships with
the inferior gluteal neurovascular bundle,
pudendal nerve and the sciatic nerve which
is 1.2cm lateral to the ischial tuberosity.4 The
proximal hamstring complex plays a critical
role in hip extension and knee flexion and is
particularly vulnerable to injuries in athletic
populations, resulting in partial or complete
avulsion from its origin at the ischial
tuberosity. Hamstring injuries are classified
into three grades based on severity. Grade I
injuries are muscle strains that involve minimal
muscle fiber damage, with mild pain and no
significant loss of strength or function. Grade
II injuries have partial muscle fiber tearing,
causing more pronounced pain, swelling,
and weakness, requiring longer recovery.
Grade III involves a complete rupture of
the muscle fibers, leading to intense pain,
swelling, bruising, and significant loss of
function, often necessitating surgery. Figure
1 demonstrates the relevant anatomy of the
proximal hamstring muscle group.

Indications for Surgical Intervention

Surgical  intervention for  proximal
hamstring injuries is generally indicated for
the following conditions:

1. Grade III injuries (Complete Avulsion)/
Bony avulsion: Complete rupture of the
3 proximal hamstring tendons from the
ischial tuberosity.

2. Retraction: tendon injuries with >2cm of
retraction.

3. Chronic tendinosis: Persistent pain or
dysfunction from tendinosis despite
conservative treatment for a minimum of
6 months.

4. Injuries in High-level Athletes: Athletes
who desire a quick return to sport and
the need to avoid long-term functional
deficits.
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Semimembranosus
Posterior

~ Semitendinosus —
long head of biceps femoris
(conjoint tendon)

Adductor magnus —
ischiocondylar portion

Adductor magnus —
pubofemoral portion

Figure 1. Demonstrates the relevant anatomy of the proximal hamstring muscle group. Image credit:
Mitchell R. Obey.12.

If the patient and surgeon decide to proceed with surgical
repair, the next decision is on an open versus endoscopic
approach. Open repair is often preferable for complete and
chronic tears. This approach involves a larger incision with
direct visualization, providing precise tendon reattachment
but resulting in longer recovery, more pain, and higher
complication rates, such as infection, hematoma, and nerve
injury.>® Functional recovery typically takes 6-12 months.
In contrast, endoscopic repair is minimally invasive, using
smaller incisions and a camera for visualization - which
paradoxically may be improved despite limited exposure
when compared to the open approach. This reduces
recovery time, postoperative pain, and complication
rates. It generally allows for a quicker return to sport (4-6
months) with fewer risks. The endoscopic approach is
typically used for partial avulsions with minimal retraction
and where the tendon remains under the gluteus maximus.
However, endoscopic techniques have additionally been
described for tears that are retracted greater than 8 cm using
an inferomedial portal and a pulley to shuttle the tendon
proximally for repair. This particular technique relies upon
surgeon proficiency as it is technically advanced.”®

Technique Overview
1. Patient Positioning: The patient is placed in a prone
position with slight flexion of the operating room table.
Hip extension and knee flexion to approximately 45
degrees can help to relax the gluteus maximus and
reduce tension on the sciatic nerve. Slight lateral

rotation of the pelvis may be required and can be
achieved by airplaning the operating table or using
a bump under the ipsilateral hip. Ensure proper
padding on pressure points including the iliac crest,
the anterior chest wall, and face. Mark the relevant
landmarks: the borders of the ischial tuberosity
and the gluteal crease. The ischial tuberosity can
often be easily palpated and localized with manual
triangulation of instrumentation. In patients with
larger soft tissue envelopes, fluoroscopy can be used
to help confirm the position of the ischial tuberosity
and optimize portal placement.

. Portal Placement: Portals are created along the

gluteal crease and made transversely in the event
the approach could require conversion to an open
approach.”'® The medial portal is created medial to
the lateral border of the tuberosity and approximately
2 cm distal. This can be done via blunt arthroscopic
cannulas or with spinal needle and c-arm. The lateral
portal is made second and under spinal needle
localization due to its close proximity to the sciatic
nerve. It is 3 — 4 cm lateral to the medial portal along
the gluteal fold. Optimal pump pressure is 30 — 40 mm
Hg with continuous outflow to avoid the risk of fluid
extravasation, soft tissue swelling, and compartment
syndrome. Figure 2 demonstrates an example of
patient positioning and optimal portal placement.

. Anatomic Dissection: An arthroscopic shaver is

used to perform an ischial bursectomy to improve
visualization and clear the subgluteal space. Identify
the hamstring tendon tear. This may be challenging
for partial thickness tears or if the paratenon is
intact. Palpate the tendon footprint and trace with
your instrument until you identify the ballotable
torn tendon. A radio frequency ablater can be used
to open the tendon sheath longitudinally to localize
the avulsion and to develop the plane between the
hamstring and gluteus maximus. Any scar tissue
and adhesions are removed to promote healing. The
sciatic nerve must be identified prior to repair, so as
to prevent iatrogenic injury during exposure or during
passage of repair sutures. During the neurolysis,
an assistant should maintain a hand on the lower
extremity to manually perform neuromonitoring. A
burr is then used to create a bleeding bed of bone
at the proximal hamstring footprint and augment a
biologic healing response. Figure 3 demonstrates the
close proximity of the sciatic nerve in the surgical
field.

. Tendon repair: Punching and tapping are typically

required prior to anchor placement due to the
bony strength of the ischial tuberosity. Suturing
techniques such as the “double row”, “modified
Krackow” or “pulley” technique may be used for
secure tendon fixation (Figure 4). Failure of proper
suture organization during passing and knot tying
may lead to prolonged operating times and in worst
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Sciatic Nerve

Figure 3. Demonstrates
the close proximity of the
sciatic nerve in the surgical
field. Image credit: Bruno
Capurro.'®

cases, compromised repair. To mitigate this, accessory 5. Meticulous hemostasis must be achieved to prevent
portals may be made as needed to facilitate suture hematoma formation, which could result in sciatic

management. nerve compression. The sciatic nerve must also be
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Figure 4. Demonstrates the final endoscopic repair results.

checked to ensure it is completely free. The portals
are closed with absorbable sutures, and the wound
is dressed.

6. Postoperative  Rehabilitation: Early weight-
bearing may be allowed, followed by a progressive
rehabilitation protocol to restore range of motion,
strength, and functional capacity. A variety of protocols
exist including touchdown weight bearing with
bracing limiting flexion >45 degrees or weightbearing
as tolerated with crutches. An emphasis on limiting
hip flexion and knee extension to protect the surgical
repair is essential.

Outcomes and Evidence
Several studies have evaluated the outcomes of
endoscopic proximal hamstring repair. The complication

rates with endoscopic techniques are generally lower
compared to open repair, including fewer instances of
wound infections, hematomas, and nerve injuries.'!?
Additionally, the minimally invasive nature of the
procedure typically results in faster recovery, with many
patients returning to normal activities within 4-6 months.
Limitations to endoscopic repair include the need
for specialized training and the difficult access to the
posterior thigh, particularly in patients with significant
tissue damage or retraction. Future developments may
focus on improving instrumentation for better access and
visualization, enhancing suture techniques, and refining
rehabilitation protocols to expedite recovery. Additionally,
there is an ongoing need for larger, long-term studies to
establish the long-term benefits of endoscopic repair over
traditional methods.

Conclusion

Endoscopic repair represents a significant advancement
in the management of proximal hamstring injuries.
Although challenges remain, ongoing advancements in
surgical techniques and technology are likely to improve
the outcomes and accessibility of this minimally invasive
procedure.
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