Technical Note

Endoscopic Implantation of Bioinductive Patch for ®

Chronic Partial Retearing After Hamstring Repair
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Abstract: Proximal hamstring tendon avulsions are a relatively rare type of hamstring injury associated with persistent
morbidity, including pain, weakness, and functional limitations. Open or endoscopic surgical repair is the standard
treatment for complete tendon avulsions or partial tears that remain symptomatic despite conservative management in
relatively young, healthy, and active patients. However, complications known to occur include retearing of the hamstring,
infection, nerve injury, inability to return to work or sport, subjective persistent weakness, and subjective persistent pain.
In the case of persistent pain where the repair is partially retorn, a careful history, physical examination, and scrutiny of
radiologic studies can help guide management. We describe a technique for using revision endoscopy and augmentation
with a bovine bioinductive patch in a case of chronic persistently painful partial retear after a proximal hamstring repair.

roximal hamstring tears or avulsions account for a
mere 9% to 12% of all hamstring complex in-
juries.' The proximal hamstring anatomy consists of the
semimembranosus, semitendinosus, and biceps femoris
long head tendons attaching to the posterior, superior,
and lateral aspect of the ischial tuberosity. The semite-
ndinosus and long head of the biceps femoris typically
form a conjoined tendon with a slightly more medial
attachment on the ischial tuberosity than the semi-
membranosus.” Indications for repair include complete
3-tendon tear with or without significant retraction in a
young active patient or partial tears that remain
symptomatic despite extensive conservative treat-
ment.”°
Outcomes of open proximal hamstring repair have
been shown to be superior to nonoperative manage-
ment.”'? However, the overall complication rate is
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23.17%, and neurologic complications comprise with
the greatest incidence.” Endoscopic proximal
hamstring repair has shown promise with equivalent
clinical outcomes and fewer complications reported.”'”
A notorious minor complication is persistent pain with
sitting, with rates as high as 41% to 48% reported in
the literature.”'” Kurowicki et al.'” reported their
outcomes on endoscopic proximal hamstring repair and
found an incidence of pain with sitting of 16%. A
follow-up magnetic resonance imaging (MRI) outcome
study by Chahal et al.'* showed that by a mean of
36.9 months after repair, all the patients in their series
showed signs of healing on MRI, although 3 of 12 with
signs of tendinopathy and mild atrophy. Chronic pain
with often-subtle signs on MRI of partial retearing or
significant tendinopathy can present a challenge to
practitioners.

Nonoperative management should be exhausted in
patients after repair where there is persistent pain,
particularly with activities of daily living, and signs of
partial retearing or tendinopathy. Surgical options
traditionally include revision with debridement, sciatic
neurolysis, or revision repair. However, there is a
promising technology to promote vascularization and
growth. The REGENETEN (Smith & Nephew, Memphis,
TN) bovine bioinductive implant acts as a highly porous
collagen scaffold that allows vascular ingrowth, induces
collagen formation, remodeling, and increased overall
thickness of damaged tendon.'” This implant has been
used in other applications, most convincingly and suc-
cessfully in partial, medium, large, and massive rotator
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Table 1. Surgical Steps in Endoscopic Bioinductive Patch
Augmentation for Proximal Hamstring

1. Diagnostic endoscopy, ischial bursectomy, and sciatic neurolysis
are performed.

2. Alternate a motorized shaver and 90° radiofrequency ablator to
maintain hemostasis.

3. The graft is hydrated for 1 minute on the back table and prepared
for implantation.

4. Make an accessory proximal portal in line with direct posterior
portal for staple fixation.

5. Introduce the graft through the direct posterior portal, centered on
the proximal hamstring.

6. Soft-tissue biodegradable staples are placed through the graft into
the underlying tendon.

7. Stability of the graft is checked before instruments are removed
and closure is performed.

cuff tears with a reported 96% healing rate in the latter
with no reported complications.'”'” It has also been
described for use in the augmentation of a hip
capsular reconstruction.'® Persistent pain and tendin-
opathy of the proximal hamstring can cause significant
patient morbidity and dissatisfaction. In these cases,
there may be a role for augmentation with a bovine
bioinductive implant using the technique described in
this article and summarized in Table 1. The clinical in-
dications for this technique are outlined in Table 2, and
the surgical pearls and pitfalls are described in Table 3.

Surgical Technique (With Video lllustration)

The patient is placed in the prone position under
general anesthesia. The previous direct posterior por-
tal in the gluteal crease is used, centered over the
ischial tuberosity. A 30° arthroscope is introduced into
the space between the gluteus maximus and the
ischial tuberosity. Next, a superolateral working portal
is established approximately 3-4 fingerbreadths prox-
imally and 2-3 fingerbreadths laterally. This portal is
used to perform an ischial bursectomy. A 90° radio-
frequency ablator is paramount to achieve and
maintain hemostasis in this space. The sciatic nerve is
then identified laterally between the ischial tuberosity
and greater trochanter. The nerve is safely found just
lateral to the ischial tuberosity, and a motorized

Table 2. Indications and Contraindications for Bioinductive
Implant Augmentation for Painful Chronic Retearing or
Tendinopathy After Repair

Indications Contraindications

e Persistent symptomatic e Primarily neurologic history
partial retear after repair and physical examination

e Evidence of chronic partial e Deep gluteal syndrome
tear clinically

e Retearing of the proximal e Active infection
hamstring on imaging

e Failure of extensive con- e Allergy to polylactic acid

servative management
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shaver is used to clear bursa alternating with use as a
blunt dissection tool to avoid injury to the sciatic
nerve. A thorough neurolysis is then performed (Fig
1). The proximal hamstring repair is identified and
probed under direct visualization. While the repair
appears mostly intact, there is a partial retear super-
olaterally with an exposed prominent anchor identi-
fied both on preoperative MRI and intraoperatively
(Fig 2). This is then burred down to eliminate any
prominent hardware irritation.

Attention is turned to the proximal hamstring and a
third portal is made in line with the viewing portal,
approximately 3-4 fingerbreadths proximal to facilitate
staple fixation of the bioinductive patch. This allows for
a perpendicular trajectory for staple placement (Fig 3).
A medium bioinductive patch (20 mm x 24 mm) is
then passed through the direct posterior portal with the
assistance of a skid and centered over the proximal
hamstring tendon origin (Fig 4). A minimum of 3 to 4
staples are placed before the patch inserter can be
removed safely. The cannula for staple passage can be
used to stabilize the implant while the inserter is gently
backed out (Fig 5). Staple fixation is performed until
satisfactory stability, typically no fewer than 6 bio-
absorbable staples (Fig 6). Video 1 demonstrates this
technique.

Rehabilitation and Recovery
Postoperative care for this technique resembles our
protocol for primary endoscopic proximal hamstring

Table 3. Surgical Pearls, Pitfalls, Risks, and Limitations

Pearls

A thorough diagnostic endoscopy will reveal what else can be
done to remove pain

generators.

Appropriate sciatic neurolysis is recommended.

Ensure the direct posterior portal will provide appropriate
trajectory for overlying the

graft on the proximal hamstring origin.

Accessory portal 3-4 fingerbreadths proximal to direct posterior
portal will aid in staple

fixation.

A skid may facilitate graft passage.

A minimum of 6 staples are required for graft stability.

Pitfalls

Poor patient selection (differential includes lumbar radiculopathy,

ischiofemoral
impingement, deep gluteal syndrome) can lead to suboptimal

results.

Inadequate accessory portal placement can lead to staple misfire.

Risks and limitations

The sciatic nerve is at risk and should be identified, neurolysis
performed, and protected throughout the entire procedure.

This procedure is indicated for patients who have exhausted a
thorough trial of nonoperative management and should not be
first line treatment for symptomatic partial proximal hamstring
tears
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Fig 1. Ischial bursectomy is per-
formed on a right hip viewing
from the direct posterior portal
and alternating a motorized
shaver with a 90° radiofrequency
ablator through a superolateral
portal. The sciatic nerve is identi-
fied using either instrument as a
blunt dissector and sciatic neu-
rolysis is performed.

Fig 2. (A) T2-weighted coronal
image of a right hip showing
intact repair with signal intensity
suggestive of chronic retearing
and associated tendinopathy (ar-
row), (B) T2-weighted axial im-
age, and (C) arthroscopic image
confirming prominent suture an-
chor (asterisk).
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\Superomedial Portal

Direct Posterior Portal

Fig 3. An 18-gauge spinal needle is used to establish a
superomedial portal approximately 3-4 fingerbreadths prox-
imal to the direct posterior portal. This will be used for staple
fixation of the bioinductive implant.

repair. Weight-bearing is protected with crutches for 4
to 6 weeks, followed by unrestricted weight-bearing,
stretching, and closed chain exercises for the next
6 weeks. There is no limitation placed on range of
motion and by 3 months gradual strengthening is
permitted. Progressive return to usual exercise activities
was allowed after 3 months, and the patient continued
physical therapy until approximately 4.5 months after
surgery. Her pain has now improved, and she has been
able to resume ultimate frisbee.
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Discussion

Proximal hamstring avulsions are uncommon yet
debilitating injuries associated with pain, weakness, and
functional limitations. Surgical repair is becoming the
standard of care for patients who are active and high
demand. While surgical repair has been demonstrated
to outperform nonoperative management, it is impor-
tant to keep in mind the well-documented complica-
tions. Of the possible complications, persistent pain
with activities of daily living and sitting is relatively
common. Chronicity of the tear has been shown to
affect outcomes negatively in some studies, whereas
others have shown repairing partial tears does not
produce equivalent outcomes compared with acutely
repaired complete tears.””'”?! A recent case series by
Kayani et al.”* showed excellent clinical results in 41
patients with chronic partial proximal hamstring avul-
sions, with all returning to preinjury activity levels by a
mean of 22.2 months and no recurrent tears. There was
high patient satisfaction, and improved functional out-
comes were observed through the latest follow-up at
2 years.

The cause of postoperative pain can be multifactorial.
A careful history and physical examination should pre-
empt any treatment recommendation. In addition, MRI
can help elucidate what pain generators may be pre-
sent. The proximal hamstring origin is in close prox-
imity to several neural structures, including the
pudendal nerve superiorly, the posterior femoral cuta-
neous nerve superficially, and the sciatic nerve later-
ally.”” Any of these can be contributing to postoperative
pain. Chahal et al.'* also showed that a significant
portion of these repairs heal with residual signs of
tendinopathy and atrophy. However, not all of these
are symptomatic. In symptomatic cases, there may be a

Fig 4. (A) A skid is used to facil-
itate patch passage and (B) it is
centered over the proximal
hamstring.
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Staple Cannula

Fig 5. After a minimum of 3-4 staples are placed, the inserter
can be safely removed by using the cannula for staple fixation
as a stabilizer.

role for a bioinductive implant once nonoperative
management has been exhausted. In this particular
case, the patient underwent revision endoscopy 2 years
after the index procedure. Patients should try a pro-
longed trial of nonoperative management before
consideration for endoscopic bioinductive patch
implantation.

The bovine bioinductive implant has shown promise
for damaged tissue that needs augmentation to fully
heal. It has been proven to induce the formation of new
tendon consisting of well-organized collagen fibers in
the direction of load transmission in a sheep model.'” In
human trials, Bokor et al.'” showed 2 mm of increased
rotator cuff tendon thickness at final follow-up after

Fig 6. Completed construct, viewing from the posterolateral
portal showing appropriate bioinductive patch placement and
adequate staple fixation.
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augmenting repair in medium-sized tears. Similarly,
another study by the same authors showed a 2.2-mm
increase in rotator cuff tendon thickness by 3 months
even when a repair was not performed.”* Schlegel
et al.'® further demonstrated that in partial-thickness
rotator cuff tears, there was either no progression of
tears or a reduction in defect size after 1 year. Thon
et al."” most recently published their results on repair
augmentation in large and massive rotator cuff tears
and found a 96% healing rate on ultrasound and MRI.
We believe that these results indicate the induced tissue
formation and increased thickness decreases the stress
and strain at the tendon during dynamic activity. This
technique should be reserved for those patients with
persistent pain, functional limitation, chronic partial
retearing, and tendinopathy in whom conservative
management has been exhausted.
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