Technical Note

Distal Patellar Tendon SpeedBridge Repair ®
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Abstract: Patellar tendon ruptures are rare injuries in young athletes, resulting in disruption of the extensor mechanism,
and require surgery for functional recovery. Several techniques have been reported, including end-to-end repair and
single-row suture anchor constructs. The strength of these repairs has been questioned, and they are commonly
augmented. We endorse a double-row repair technique that provides an anatomic restoration of the footprint, has high
fixation strength, eliminates the need for graft augmentation, and allows early motion.

Injuries to the knee joint are relatively common in
adolescents and often involve fractures of the bone
as well as ruptures of the ligaments. Quadriceps and
patellar tendon injuries are rare, especially in the
younger population.’ Despite the infrequent nature of
extensor mechanism injuries, case reports document
that ruptures can occur proximally as sleeve fractures,
in the midsubstance of the tendon, or distally as avul-
sion fractures.” Multiple classification systems have
been published describing injury patterns, locations,
and acute or chronic injuries.’ The mechanism of injury
is typically rapid flexion of the knee against the
opposing quadriceps force,” which commonly occurs
during the initiation of jumping or during landing.
Patellar tendon ruptures disrupt the extensor mech-
anism of the knee and necessitate surgical treatment.
Numerous repair techniques have been described,
including end-to-end suture repair with or without
cerclage reinforcement.”” Additionally, suture anchors
have been used for primary repair, with good func-
tional outcomes reported.” The goal of surgical treat-
ment is to re-establish the extensor mechanism using a
repair technique that is strong enough to permit early

mobilization to prevent quadriceps atrophy and knee
stiffness.”® Currently, there is no universally accepted
repair technique owing to the infrequent nature of the
injury and the lack of data for direct comparison. We
present our preferred repair technique for distal patellar
tendon avulsion using a SpeedBridge construct.

Surgical Technique

Our technique uses the traditional supine position on
a well-padded operating table (Video 1). Prior to
preparation and draping of the operative extremity,
measurement of the contralateral patellar tendon is an
important part of preparation for repair of the injured
side. After the knee is prepared and draped in the
standard surgical fashion with the inflation of a prox-
imal tourniquet, the knee is approached through the
standard anterior midline approach. This approach al-
lows wide exposure of the patella and tibial tubercle
with allowance for extension (Table 1). A hematoma is
often encountered directly under the subcutaneous
tissue owing to the traumatic nature of the injury. This
is evacuated for visualization of the tendon, as well as
any additional tibial tubercle bony fragments (Fig 1).
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Table 1. Key Steps in Distal Patellar Tendon SpeedBridge
Repair

1. Identify and Preserve the Distal end of the patellar Tendon, Bone
Fragments, and Footprint.

2. Establish adequate exposure for a proximal row and distal row of
anchors.

3. Use a drill, awl, and tap in dense bone for optimal purchase of the
biocomposite implant.

4. Reduce the tendon to the footprint to ensure the tension-length
relation prior to passing the proximal row of sutures.

5. Use reinforcing suture techniques such as rip-stop, crisscross, and
double-pulley techniques to provide maximum fixation.

6. Range the knee after repair to establish safe rehabilitation
guidelines.

Deep self-retaining retractors (Specialty Surgical
Instrumentation, Nashville, TN) are placed to maintain
exposure.

The patellar tendon is initially evaluated to determine
repair options. Bony fragments from the tibial tubercle
are identified and preserved to facilitate reduction and
to re-establish tendon length.

Attention is then turned to identifying the tibial tu-
bercle and the patellar tendon footprint to place our
proximal row of anchors in preparation for repair.
Given the density of the bone, we mark our insertion
sites with a starter 4.5-mm Corkscrew awl (Arthrex,
Naples, FL) and complete our insertion socket with a
4.0-mm drill (Arthrex). Once the socket has been
created, a 4.5-mm Corkscrew tap (Arthrex) is used to
ensure ease of anchor insertion in the dense bone. A
free FiberTape (Arthrex) is then loaded within the
eyelet of a 4.75-mm double-loaded Bio-SwiveLock
anchor (Arthrex) and inserted with the aid of a mallet
into the predrilled socket (Fig 2). Once the eyelet is well
seated, the paddle is grasped and maintained in position
with one hand and the handle is turned clockwise with
gentle pressure to screw the anchor into the bone with
the other hand. Great care is taken to ensure that the
same angle is used to drill and then to insert the anchor

Fig 1. Posterior aspect of the distal patellar tendon (white
arrow) after avulsion in preparation for distal patellar tendon
SpeedBridge repair. The anterior aspect of the left knee is
shown in extension after a midline approach.

Fig 2. Insertion of the first anchor (white arrow) of the
proximal row in the proximal tibia during distal patellar
tendon SpeedBridge repair. The anterior aspect of the left
knee is shown in extension after a midline approach.

for optimal placement and purchase. The procedure is
repeated for our second proximal-row anchor, which
provides a total of 8 No. 2 FiberWires (Arthrex) and 4
FiberTapes for repair.

The FiberWire and FiberTape ends are passed through
the distal end of the patellar tendon using a free needle
(Anchor Products, Addison, IL). Our preference is to
pass the FiberWire sutures in a horizontal mattress
configuration and the FiberTape in a more proximal
position to provide a biomechanical rip-stop design. We
prefer to tie the proximal FiberWire mattress row of
sutures but leave the FiberTape untied (Fig 3).

Once the proximal row has been secured, attention is
turned to the distal row of anchors. The insertion sites
for the distal 2 anchors are again marked with an awl
and drilled. The free ends of the FiberWire and Fiber-
Tape are then loaded within the eyelets of the distal
SwiveLock anchors and inserted in the same fashion to
complete the repair. Our preference to insert the su-
tures from the more medially based proximal-row an-
chor into the more laterally based distal-row anchor
and vice versa in an effort to create a crisscross pattern
for tendon repair and optimize potential compression

Fig 3. Proximal-row sutures and tape (white arrow) passed
through the distal patellar tendon during distal patellar
tendon SpeedBridge repair. The anterior aspect of the left
knee is shown in extension after a midline approach.
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Fig 4. Insertion of the 2 distal-row anchors (white arrows) in
the proximal tibia using a crisscross suture configuration
during distal patellar tendon SpeedBridge repair. The anterior
aspect of the left knee is shown in extension after a midline
approach.

(Fig 4). We then use a double-pulley technique”’ to tie
the free ends of the No. 2 FiberWire safety suture from
each distal anchor to provide additional compression to
the distal end of the patellar tendon (Fig 5). Once the
repair is completed, the free suture ends from the distal
row are cut flush with the bone with a knife to ensure a
low-profile repair (Fig 6). The knee is taken through a
gentle range of motion to establish safe postoperative
range-of-motion restrictions and confirm the strength
of fixation. The length of the patellar tendon is
measured to compare it with the length previously
measured on the contralateral side. Copious irrigation
and meticulous hemostasis are performed prior to a
layered closure. A dry sterile dressing is applied, along
with a brace locked in full extension (DJO Global,
Lewisville, TX).

Rehabilitation
Postoperatively, the patient is allowed to bear weight
as tolerated in a hinged brace locked in full extension.
Supervised physical therapy starts at 7 to 10 days after
surgery to focus on regaining range of motion and
strength. Prone flexion from 0° to 70° is allowed for the

Fig 5. Double-pulley technique (white arrow) to secure the
distal end of the patellar tendon during distal patellar tendon
SpeedBridge repair. The anterior aspect of the left knee is
shown in extension after a midline approach.

Fig 6. Final double-row SpeedBridge repair of a distal patellar
tendon avulsion (white arrow). The anterior aspect of the left
knee is shown in extension after a midline approach.

first 4 weeks. Flexion is progressed to 0° to 110° from
weeks 4 to 8 and 0° to full flexion from weeks 8 to 12.
The brace is discontinued at 12 weeks if the patient has
adequate quadriceps control. A full return to sports is
permitted at 6 months postoperatively.

Discussion

Avulsion fractures of the tibial tubercle with associ-
ated distal patellar tendon ruptures are rare injuries in
the athletic adolescent population.'® Mayba'' first
described this injury pattern in 1982 in a 15-year-old
long jumper. The majority of these injuries are due to
jumping activities or direct trauma to the knee. Kaneko
et al.'> described the mechanism as an eccentric
contraction of the quadriceps that causes an initial
avulsion fracture of the tuberosity, which progresses to
rupture of the patellar tendon with continued force.
Biomechanical studies have shown that forces across
the extensor mechanism are highest at 60° of flexion
and that up to 17.5 times body weight in force is
necessary to cause patellar tendon rupture.’'’

The Ogden classification is commonly used to describe
these injuries and their variations in intra-articular
extension, tuberosity comminution, and displace-
ment."* Frankl et al."” modified the classification to add
a subtype with associated distal patellar tendon avul-
sion. Additionally, the Siwek and Rao classification'® of
patellar tendon ruptures divides the injuries into acute
and chronic groups, which can be helpful in predicting
outcomes because early intervention has been shown
to lead to improved function.””’

Table 2. Advantages and Disadvantages of Distal Patellar
Tendon SpeedBridge Repair

Advantages
Standard approach and familiar implants to sports-specific surgeon
Low-profile self-reinforcing repair
Excellent strength for early rehabilitation
Disadvantages
Risk of over-tensioning of repair
Risk of type 2 failure
Expense of implants
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The evolution of suture anchors and their improved
designs have changed the way surgeons are able to
approach tendon repair. Mirroring the advances in ro-
tator cuff repair, the innovation of modern suture an-
chors and high-strength suture material has allowed
the use of strong repair constructs for injuries to other
tendons such as the Achilles and triceps. Our speed-
bridge technique for repair of distal patellar tendon
avulsion injuries offers the benefits of a double-row
suture anchor construct, which restores the anatomic
footprint, uses familiar technology, and provides a
strong repair, allowing early active motion.

Variations in patterns of patellar tendon injury make
standardized treatment difficult, and many surgical
treatments have been described. End-to-end suture
repair is possible in midsubstance tears, but concern
regarding the strength of the repair during healing has
led some authors to recommend cerclage augmentation
with wire or graft material.'” Single-row suture anchor
repair techniques have also been reported.'” However,
the strength of these repairs has likewise been ques-
tioned, and augmentation with cerclage is commonly
recommended.’ The use of graft augmentation carries
associated concerns such as autograft harvest—site pain
and infection and graft failure with allografts.

Recent biomechanical studies have shown the bene-
fits of double-row suture anchor tendon repair tech-
niques.”'® Such methods promote compression of
tendon to bone at the anatomic footprint, which has
been shown to encourage early revascularization at the
tendon-bone interface in a rabbit rotator cuff model."”
Suture bridge—type repair offers a strong construct to
support early motion during the healing phase, limits
surgical time by eliminating Krackow-type sutures, and
avoids the need for graft augmentation. Additionally,
wider suture tape can be incorporated in a rip-stop
fashion with conventional sutures to provide
increased compression and overall strength.?"

Anatomic double-row repairs have been shown to
have higher fixation strength than single-row and
point-fixation constructs in triceps and rotator cuff
repair.”*' These methods also show minimal gap for-
mation and favorable loads to failure. We endorse
SpeedBridge repair of distal patellar tendon avulsion
injuries, which provides numerous benefits over tradi-
tional methods (Table 2). Our technique provides an
anatomic repair with secure fixation of the patellar
tendon at the footprint without the need for graft
augmentation, bony tunnels, multiple whipstitches, or
prominent suture knots.

As with any surgical technique, the limitations should
be considered. First and foremost, the cost of the repair
with multiple anchors and high-strength sutures ex-
ceeds that of simpler methods using only sutures passed
through bone tunnels. The potential for a type 2 failure
pattern with rerupture is a concern owing to the

strength and configuration of the repair. latrogenic
fracture of the tibial tuberosity is another unfortunate
possibility if careful attention is not paid to adequately
spacing the anchors at diverging angles. Despite these
limitations, we believe the risks are minimal and sup-
port the technique for the multiple potential benefits.
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