Technical Note

Revision Patellar Tendon Repair With Anchors, ®

Allograft Augmentation, and Suspensory Fixation

Check for
updates.

Daniel B. Haber, M.D., Joseph J. Ruzbarsky, M.D., Justin W. Arner, M.D., and
Armando F. Vidal, M.D.

Abstract: Ruptures of the patellar tendon are rare but potentially devastating injuries reported to occur most commonly
in active males in their third and fourth decades of life. Repair failure rates have been reported to range between 2% and
50% based on surgical technique used. There are several inherent challenges associated with revision patellar tendon
repair, including quadriceps atrophy, contracture, tissue loss, excessive scarring, and improper patella height. There
remains no consensus regarding ideal revision patellar tendon repair technique. The purpose of this Technical Note is to
describe our preferred method for revision patellar tendon repair using suture anchors and allograft augmentation with
adjustable loop suspensory fixation. On the basis of recent studies, we have carefully chosen our fixation and augmen-
tation methods that have shown biomechanical promise, while allowing the surgeon to carefully titrate the patellar
tendon length and accommodate for some patellar tendon tissue loss.

Ruptures of the patellar tendon are rare but
potentially devastating injuries reported to occur
most commonly in active male patients in their third and
fourth decades of life." Classically, these injuries occur
after a forceful contraction of the quadriceps against a
flexed knee.” Good outcomes have been reported
following acute repair of patellar tendon injuries,
although re-rupture rates ranging from 2% to 50% have
been reported, depending on surgical technique used.’
There are several inherent challenges associated with
revision patellar tendon repair, including quadriceps at-
rophy, contracture, tissue loss, excessive scarring, and
improper patella height. Given these difficulties, the use
of non-biologic (nonabsorbable suture, synthetic tape, or
cerclage wire) and biologic (allograft, autograft tendon or
dermal allograft) augments have been used.”” However,
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there is no consensus regarding a preferred technique for
revision patellar tendon repair.

The purpose of this Technical Note is to describe our
preferred method for revision patellar tendon repair via
suture anchors and allograft augmentation with
adjustable-loop suspensory fixation.

Surgical Technique (With Video lllustration)

Before the procedure, lateral radiographs are ob-
tained of both the operative and nonoperative knees.
The Caton—Deschamps Index and the length of the
patellar tendons of both knees are measured. The
nonoperative knee Caton—Deschamps Index and
patellar tendon length are used as guides to ensure
revision repair results in a matched patellar tendon
length and patellar height. Video 1 contains a narrated
visual description of the technique.

The patient is positioned supine on the operating table
with all bony prominences padded. A nonsterile tour-
niquet is applied and inflated throughout the case. A
standard examination under anesthesia is performed.
The lower extremity is prepared and draped in the usual
sterile fashion. If preoperative examination and imaging
indicates that there is intra-articular pathology to be
addressed, a knee arthroscopy is performed at this time.

Graft Preparation

An assistant concurrently prepares a tibialis anterior
allograft on the back table folded over 2 adjustable loop
buttons (Fig 1). Our preferred adjustable loop button is
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Fig 1. The prepared tibialis anterior allograft, folded over 2
adjustable loop buttons. The prepared graft length should be
equal to the contralateral patellar tendon length plus an
additional 20-25 mm segment for the patella socket and a
25-mm segment for the tibial socket.

the Stryker ProCinch (Kalamazoo, MI). The prepared
graft length should be equal to the contralateral patellar
tendon length plus an additional 20- to 25-mm segment
for the patella socket and a 25-mm segment for the tibial
socket. A surgical marking pen may be used to mark the
desired length of the graft to be docked in each socket
resulting in a patellar tendon length comparable to the
contralateral side.

Surgical Approach

A 10- to 15-cm longitudinal incision is made over the
patella, preferably through the patient’s previous incision.
Dissection is carried down through skin and subcutane-
ous tissues. Care is taken to develop full-thickness medial
and lateral subcutaneous flaps to aid in closure. The pre-
patellar bursa is often hypertrophic, and debridement
improves visualization. The medial and lateral borders of
the tendon are defined, and the tendon is freed from the
underlying fat pad. Any remnant patellar tendon is freed
from the inferior patella. A midline longitudinal split is
made in the native patellar tendon for later midline inlay

Fig 2. With the patient supine, the medial and lateral borders
of the right knee patellar tendon are defined, and the tendon
is freed from the underlying fat pad. Any remnant patellar
tendon is freed from the inferior patella. A midline longitu-
dinal split is made in the native patellar tendon for midline
inlay of the prepared allograft.
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Fig 3. With the patient supine, the previously prepared
tibialis anterior graft is docked in the right knee patellar socket
to a depth of 20 mm. A circumferential mark may be placed
20 mm from the graft tip to guide the surgeon in docking the
appropriate graft length.

of the prepared allograft (Fig 2). Hardware and suture
from the previous repair are then removed. Heterotopic
ossification (HO), which is often present in the revision
setting, should also be identified and removed. The
interface between the native patella and HO often can be
palpated, and the HO is removed. Fluoroscopy may be
used to confirm that the HO is completely excised. The
inferior pole of the patella is then decorticated to create a
bleeding bony bed to facilitate tendon to bone healing.

Next, a large medial subcutaneous flap is created for
exposure of the medial tibia. The sartorial fascia is then
incised longitudinally and the medial head of the
gastrocnemius and soleus muscles are bluntly elevated
from the posterior tibia. A blunt retractor is placed around
the posterior tibia to protect neurovascular structures
when drilling.

Tibia and Patella Preparation

A Beath pin is then placed from distal to proximal
through the patella. Care is taken to place the pin midway
between the anterior cortex and the articular surface to

Fig 4. With the patient supine, final tensioning of the allo-
graft is performed with the adjustable loops while the right
knee is in full extension. Tensioning is performed on both the
patellar and tibial sides, to advance the graft in each socket.
The adjustable loops may be wrapped around 2 Kochers to
assist in tensioning.
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Anterior

Fig 5. Lateral fluoroscopicimage of the right knee is performed
to confirm both buttons (proximal patellar button and posterior
tibial button) are engaged at the cortex and the repair results in
appropriate patellar height and patellar tendon length.

avoid damage to the articular cartilage. Proper location
can be confirmed fluoroscopically. A button drill bit is
used to drill over the Beath pin bicortically, and a 25-mm
depth socketis drilled from distal to proximal based on the
diameter of the allograft. A passing suture is placed.

With the posterior tibial retractor in place, a Beath pin
is advanced bicortically through the tibia from anterior
to posterior, starting at the center of the patellar tendon
insertion and aiming slightly medial. A button drill bit is
then used to drill over the Beath pin. A socket for the
allograft is drilled to a length of approximately 40 mm.
Bony debris is irrigated from the socket, and a Hewson
suture passer (Smith and Nephew, Watford, United
Kingdom) is used to pass a passing suture through the
socket from anterior to posterior.

Allograft Augmentation and Patellar Tendon Repair

The previously prepared tibialis anterior graft is docked
in the patellar socket to a depth of 20 mm (Fig 3), and the
opposite end is docked in the tibia to the predetermined
depth to provide the appropriate length of the patellar
tendon. Both buttons are flipped and the knee is cycled in
flexion and extension to remove graft creep. Final
tensioning with the adjustable loops is performed in full
extension on both the patellar and tibial sides (Fig 4).
Fluoroscopic images are obtained (Fig 5) and compared
with the preoperative contralateral knee images to ensure
comparable patellar height.

Two additional anchors loaded with nonabsorbable
suture are placed into the inferior pole of the patella; one
medial and one lateral to the socket containing the
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allograft. Our preferred anchors are the Stryker 2.3-mm
Iconix anchor (Kalamazoo, MI). The nonabsorbable
suture is used to repair any remaining native proximal
tendon back to the patella. The wound is then copiously
irrigated, and the retinaculum on the medial and lateral
borders of the tendon is repaired with figure of 8 inter-
rupted #1 VICRYL suture. The final repair construct is
presented in Figure 6.

The tourniquet is deflated and hemostasis is obtained.
The wound is closed in layers, and a sterile dressing
with a well-padded cylinder cast is applied with the
knee in full extension. Procedural pearls and pitfalls are
presented in Table 1. Advantages and disadvantages of
this surgical technique are presented in Table 2.%°

Rehabilitation
The patient is allowed to weight bear as tolerated with
the operative knee immobilized in full extension with a

Fig 6. The final right knee patellar tendon repair construct with
the allograft inlay positioned centrally within the longitudinal
native patellar tendon split. Both ends of the allograft are docked;
one in the patella, the other in the tibia. The native patellar
tendon is repaired back to the distal pole of the patella with
suture anchors. The patient is supine with the knee extended.
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Table 1. Procedural Pearls and Pitfalls

Pearls

1. The Caton—Deschamps index (CDI) and the length of the patellar
tendons of the nonoperative knee must be measured and recorded
preoperatively. The nonoperative knee CDI and patellar tendon
length are used as guides for appropriate patellar tendon length
and height in revision repair.

2. The allograft length must be prepared to equal the length of the
contralateral patellar tendon plus 20-25 mm (docked in the
patellar socket) plus 25 mm (docked in the tibial socket).

3. To obtain the appropriate patellar tendon length, extensive scar
tissue debridement and contracture release must be performed.

4. Placing a retractor adjacent to the posterior tibial cortex decreases
the risk of neurovascular injury when drilling from anterior to
posterior through the tibia

Pitfalls

1. Insufficient attention to the prepared allograft length, the length of
graft in each socket, and socket length may result in improper
patellar tendon length, improper patellar height, and inability to
tension the graft via the adjustable loops due to “bottoming out.”

2. If bone debris is not irrigated and removed from the patellar and
tibial sockets prior to docking the graft, it may be difficult to dock
and adequately tension the graft.

3. Placing the Beath pin too anterior or posterior in the patella may
result in anterior patella cortical blowout or disruption of the
articular surface when drilling the socket.

cylinder cast for 2 weeks. The cast is removed at
2 weeks, and the patient is transitioned into a hinged
knee brace locked in full extension. A continuous pas-
sive motion device is used starting at week 5 with range
of motion (ROM) 0 to 30°, and increasing flexion by 4
to 6° daily until week 6. At week 6, formal physical
therapy is initiated, focusing on gait training and knee
flexion to a goal of 90°. At week 8, the patient is
weaned from the brace and ROM is increased to 0 to
120°. At week 10, the patient may progress to ROM as
tolerated. Blood flow restriction may be used for
quadriceps recruitment. Gentle strengthening begins at
week 12. Running may begin at 6 months, with gradual
return to full activity at seven months.

Table 2. Technique Advantages and Disadvantages

Advantages

1. Incorporates biomechanically proven fixation constructs, including
cortical button suspensory fixation and suture anchors.®’

2. Allows for precise titration of patellar tendon length and Caton
—Deschamps index (CDI) through use of a docked allograft
tendon.

3. May be used in the presence of patellar tendon tissue loss.

4. The adjustable loop suspensory fixation allows for excellent
tensioning of the allograft to prevent extensor lag.

Disadvantages

1. Insufficient preoperative planning and inadequate attention to the
contralateral patellar tendon length and patellar height may lead to
improper patellar tendon length, improper patellar height, and
inability to tension the graft via the adjustable loops due to “bot-
toming out” in the bone sockets.

2. Dissection around the posterior tibia is required to appropriately
place a posterior tibial retractor for protection of neurovascular
structures while drilling.
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Discussion

The incidence of patellar tendon rupture is rare, and it is
reported to be the third most common injury to the
extensor mechanism of the knee after patella fracture and
quadriceps tendon rupture.”'’ Rupture most commonly
occurs at the inferior pole of the patella where a higher
tensional load is applied; mid-substance failure and failure
at the tibial tuberosity are less common.''"' Several risk
factors for patellar tendon rupture have been reported,
including the use of patellar tendon corticosteroid in-
jections,'” repetitive microtrauma (jumper’s knee),'*"’
previous patellar tendon autograft harvest,''” and
comorbidities such as rheumatoid arthritis, ' diabetes, and
renal disease.'”*’

Failed acute patellar tendon repairs have been reported
to occur in 2% to 50% of patients, depending on surgical
technique used.” Gilmore et al.” reported an average
failure rate of 8% among all techniques. Failure may be,
in part, due to the poor blood supply to this tissue and high
mechanical loads placed upon the patellar tendon; how-
ever, technique also plays a significant role.”*' Primary
repair with transosseous sutures remains common,
although this technique has been reported to result in
increased gap formation at the repair site due to repetitive
loading or a single loading event.”” In biomechanical
testing, patellar tendon repair with suture anchors yielded
significantly less gap formation during cyclic loading and
resisted significantly higher ultimate {failure loads
compared with transosseous sutures.® Several authors
also have proposed repair augmentation with allograft,
autograft, or synthetics in an effort to decrease strain
across the repair site, allow early knee motion, and reduce
the risk of re-rupture.”’”® On the basis of the
aforementioned studies, we have carefully chosen our
fixation and augmentation methods that have shown
biomechanical promise.”

This technique is not without limitations. Further
study is needed comparing the proposed revision
technique to others to fully assess its clinical efficacy.
Furthermore, there is potential for neurovascular injury
when drilling through the tibia from anterior to pos-
terior for placement of the cortical button. However,
the described technique has been carefully detailed in
this Technical Note to assist surgeons in avoiding this
risk through meticulous dissection and placement of
posterior retractors. We hypothesize that this technique
allows for substantial improvement in strength of the
revision repair construct and allows for precise titration
of patellar tendon length while accommodating for
some patellar tendon tissue loss.
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