Technical Note

Proximal Tibiofibular Joint Reconstruction With a ®

Semitendinosus Allograft for Chronic Instability
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Abstract: Whereas acute proximal tibiofibular joint (PTEJ) dislocation may require urgent reduction, chronic or recur-
rent instability may initially be approached with conservative treatment. Indications for PTEJ reconstruction include
persistent lateral knee pain and/or tibiofibular instability for which conservative treatment has failed. Owing to the low
incidence of diagnosed isolated PTFEJ instability, there is still no consensus regarding the optimal surgical treatment, with
an array of options having been previously described. We describe the treatment of isolated PTFJ instability using an
anatomic reconstruction with semitendinosus allograft for chronic instability.

Instability of the proximal tibiofibular joint (PTFJ) is
rarely diagnosed and often confused with other pa-
thology of the knee.' The PTEJ is stabilized by a
stronger anterior capsular component and a weaker
posterior capsular component. Anavian et al.” per-
formed a cadaveric study to describe the anatomy of the
PTFJ ligamentous complex qualitatively and quantita-
tively in relation to relevant bony landmarks. They
found that up to 4 bundles were identified anteriorly
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whereas up to 3 bundles were isolated posteriorly.
Additionally, the inferior bundle was identified anteri-
orly and posteriorly in 60% and 20% of cases, respec-
tively. See et al.” reported that the anterior tibiofibular
ligament attaches 15.6 mm posterolateral to the Gerdy
tubercle and 17.3 mm anteroinferior to the fibular
styloid. Comparatively, the posterior tibiofibular
ligament attaches 15.7 mm inferior to the lateral tibial
plateau articular surface and 14.2 mm medial to the
fibular styloid.’

Ogden” first described the main function of the PTFJ
to dissipate torsional stresses applied at the ankle,
lateral tibial bending moments, and tensile forces for
weight bearing.” During dorsiflexion of the ankle, the
proximal fibula is known to externally rotate at the
PTFJ. During flexion of the knee, a gliding movement is
observed in the anterior-posterior axis at the PTEJ and
more knee flexion results in the proximal fibula moving
anteriorly with relative relaxation of the fibular collat-
eral ligament and the biceps femoris. Comparatively,
extension of the knee results in these structures
becoming taut, pulling the fibula posteriorly.””’
Anterolateral dislocation has classically been reported
as the most common PTFJ instability pattern,
corresponding to 67% of cases in the landmark study
by Ogden® and 77% to 90% of cases in a recent
meta-analysis by Kruckeberg et al.®

Chronic instability cases typically respond poorly to
conservative treatment, and closed reduction is no
longer an option.”” Owing to the low incidence of
diagnosed isolated PTEJ instability, there is still no
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consensus regarding the optimal surgical treatment,
with an array of options having been previously
described.””'"  Reconstruction  procedures  with
anatomic-based techniques are supported by the
recent literature as promising options with satisfactory
outcomes and low complication rates.*'''? Neverthe-
less, the use of autografts can disrupt secondary stabi-
lizers (e.g., biceps tendon or iliotibial band [ITB]) or
potentially result in donor-site morbidity and decreased
function of the harvested structure.'>'* In this article,
we describe the treatment of isolated PTFJ instability
using an anatomic reconstruction with semitendinosus
allograft for chronic instability (Video 1).

Surgical Technique

Preoperative Evaluation and Surgical Decision
Making

As opposed to acute PTFJ dislocation, which requires
urgent reduction—whether closed or, occasionally,
open—chronic or recurrent instability may initially be
approached with conservative treatment.” Indications
for reconstruction include persistent knee pain and/or
rotational instability for which conservative treatment
has failed.

Preoperative planning should aim to identify
possible concomitant lesions that would require addi-
tional procedures (meniscal repair, cartilage restora-
tion, and so on), particularly in the setting of traumatic
injuries, or degenerative changes that may hinder the
outcomes of a reconstruction. Routine radiographs
(anteroposterior, lateral, and axial views) should be
obtained to assess for fracture, dislocation, or arthritic
changes. Additionally, in cases in which pathology
extending to the distal tibiofibular ligaments is sus-
pected, bilateral comparative stress radiographs of the
ankle should be obtained.'” Magnetic resonance

ANTERIOR

imaging is typically obtained to assess for any addi-
tional soft-tissue injuries, and a computed tomography
scan can be used to obtain the rotational profile as well
as rule out occult fracture if there is a high suspicion.
Older patients in whom degenerative changes have
already developed and who complain of isolated pain
without instability may be suited for PTFJ arthrodesis.

Patient Positioning and Anesthesia

The patient is placed in a supine position under gen-
eral anesthesia. A bilateral comparative examination
under anesthesia confirms the diagnosis of PTFJ insta-
bility (Fig 1A). A padded pneumatic tourniquet is
placed on the upper thigh of the operative leg, with the
contralateral leg secured in extension with a pneumatic
compression device. A regional nerve block and
periarticular infiltrations are used to maximize post-
operative pain management and optimize same-day
patient discharge.

Surgical Approach and Peroneal Nerve Neurolysis

A hockey-stick incision of about 15 cm is made along
the posterior limit of the ITB extending slightly distally
past the Gerdy tubercle (Fig 1B). Superficial dissection
is then commenced until the ITB fibers are identified,
and a subfascial posteriorly based flap is developed.
Peroneal nerve neurolysis is performed to minimize the
risk of intraoperative nerve injury and postoperative
compression due to swelling. Open neurolysis of the
common peroneal nerve and tunnel preparation
precede any arthroscopic steps with the aim of avoiding
distorted anatomy after tissue infiltration due to fluid
extravasation.

The common peroneal nerve is located poster-
omedially to the long head of the biceps femoris, along
the fibular neck. Neurolysis should begin at the fibular
neck and should be carried out proximally about 6 cm

PROXIMAL

Fig 1. Intraoperative lateral view
of left knee. (A) Examination of
proximal tibiofibular joint stabil-
ity is performed with the patient
under anesthesia. The proximal
fibula is outlined with a marking
pen, and a comparative bilateral
examination is performed. (B)
Initial exposure via a 15-cm
hockey-stick incision is per-
formed in line with the iliotibial
band fibers.
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and distally 5 to 7 mm into the peroneus longus fascia.
In the setting of a subluxated fibular head, the anatomy
may be distorted, increasing the risk of iatrogenic
damage to the peroneal nerve during exposure.

Graft Preparation

A semitendinosus allograft (JRF Ortho, Englewood,
CO) is prepared on the back table. The extremities of
the graft are prepared with No. 2 nonabsorbable high-
strength suture loops (FiberLoop; Arthrex, Naples,
FL). The graft is tested to fit smoothly into 6-mm tun-
nels and is then soaked in a solution of vancomycin
until the 2 tunnels in the tibia and fibula have been
prepared.

Tunnel Formation

Exposure of the PTFJ is achieved via the interval be-
tween the soleus muscle and the lateral head of the
gastrocnemius tendon. Elevating the soleus from the
posterior surface of the fibula and tibia directly exposes
the posterior aspect of the PTFJ (Fig 2A). A Chandler
retractor is carefully positioned anterior to the lateral

PROXIMAL

Fig 2. Fibular tunnel formation in
left knee (lateral view). (A) Blunt
elevation of soleus muscle and
fingertip palpation of posterior
aspect of proximal tibiofibular
joint. (B) Chandler retractor
placement protects the common
peroneal nerve and vascular
bundle during tunnel formation.
(C) Fibular aiming guide and 2.4-
mm guide pin in place on fibular
head with entry point on antero-
lateral aspect and aimed poster-
omedially, exiting just distal to
fibular insertion of popliteofibular
ligament. (D) Final fibular tunnel
formation with 6-mm cannulated
reamer over guide pin while
Chandler retractor is kept in place
to protect neurovascular bundle.
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gastrocnemius tendon to protect the common peroneal
nerve and vascular structures during tunnel formation
(Fig 2B).

For the fibular tunnel, an aiming guide (Acufex
Extra-articular Reconstruction Guide System; Smith &
Nephew, Andover, MA) is positioned in the fibular
head, with the entry point on the anterolateral aspect
and aimed posteromedially, exiting just distal to the
fibular insertion of the popliteofibular ligament. With
the retractor already in place, a 2.4-mm guide pin is
driven and subsequently over-reamed using a 6-mm
cannulated reamer (Fig 2 C and D). A passing stitch is
then threaded through the fibular tunnel with a suture
passer (Hewson Suture Passer; Smith & Nephew) to
guide later graft passage.

For the tibial tunnel, an anterior tibial dissection is
performed, exposing the flat spot between the Gerdy
tubercle and the tibial tubercle (Fig 3A). Again, a liga-
ment aiming guide (Acufex Extra-articular Recon-
struction Guide System) is used. The entry point is
positioned on the flat spot and is aimed posteriorly
approximately 1 cm medial and 1 cm proximal to the

PROXIMAL
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exit point of the fibular tunnel, adjacent to the medial
aspect of the PTEJ (Fig 3B). While an assistant promotes
manual reduction of the PTFJ and with the posterior
retractor in place, a 2.4-mm guide pin is drilled and
then over-reamed with a 6-mm cannulated reamer
(Fig 3 C and D). A passing stitch is threaded through the

Fig 4. Passing stitch placement
for future passage of semite-
ndinosus allograft in left knee
(lateral view). (A) Placement of
tibial passing stitch (arrow) from
anterior to posterior. (B) Tibial
and fibular passing stitches in
place (arrow). These stitches will
allow for graft shuttling in both
tunnels.
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Fig 3. Tibial tunnel formation in
left knee (lateral view). (A)
Exposure of anterolateral tibial
flat spot (arrow) between Gerdy
tubercle and tibial tubercle. (B)
Positioning of tibial aiming guide
(arrow). The posterior tunnel
emergence should be 1 cm medial
and 1 cm proximal to the poste-
rior fibular tunnel opening. (C)
With manual reduction of the
proximal tibiofibular joint, by use
of a posterior retractor and tibial
aiming guide, a 2.4-mm guide pin
(arrow) is placed through the
posterior aspect of the tibia. (D)
Final tibial tunnel formation with
6-mm cannulated reamer (arrow)
over guide pin. It should be noted
that the Chandler retractor re-
mains in place throughout tunnel
formation and proximal tibio-
fibular  joint  reduction s
maintained.

tibial tunnel and recovered posteriorly to guide later
semitendinosus graft passage (Fig 4).

Graft Passage and Fixation
A diagnostic arthroscopy, along with any corre-
sponding treatment (e.g., meniscal repair), is performed

PROXIMAL
PROXIMAL
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Fig 5. Graft passage and fixation
of semitendinosus allograft in left
knee (lateral view). (A) The graft
is initially shuttled in the tibial
tunnel from posterior (arrow) to
anterior. (B) The proximal limb of
the graft is then shuttled through
the fibular tunnel from posterior
to anterior (arrow). (C) Graft in
place through tibial and fibular
tunnels (arrow). (D) Initial fixa-
tion of graft in fibular tunnel (ar-
row) with 7 x 25 -mm
interference screw. The semite-
ndinosus allograft will subse-
quently be tensioned and fixed
into the tibial tunnel at 70° of
knee flexion with an additional 7
x 25 -mm interference screw.

at this point, through standard anteromedial and
anterolateral portals. After completion of the arthro-
scopic procedure, all excess fluid is evacuated from the
joint.

With the aid of the previously positioned passing
stitches, the prepared semitendinosus allograft is passed
from posterior to anterior through the tibial tunnel and
then from posteromedial to anterolateral through the
fibular tunnel (Fig 5 A-C). The graft is fixed into the
fibular tunnel using a 7 x 25—mm soft-tissue interfer-
ence screw (Biosure PEEK [polyether ether ketone]
Interference Screw; Smith & Nephew) (Fig 5D). Sub-
sequently, the knee is positioned at 70° of flexion and
the free tibial limb is tensioned until an anatomically
stable PTFJ reduction is achieved. A 7 x 25—mm soft-
tissue interference screw (Biosure PEEK Interference
Screw) is then inserted into the tibial tunnel. On
completion of fixation, PTFJ stability is tested along the
knee’s range of motion and any excess graft is excised.

Subcutaneous tissue and skin are closed in a layered
fashion. The knee is placed in a hinged knee immobi-
lizer locked in extension.

Postoperative Rehabilitation
Postoperatively, the patient is non—weight bearing for
6 weeks. During the same period, the knee immobilizer

PROXIMAL

PROXIMAL

PROXIMAL

remains locked in extension while ambulating or
sleeping. Physical therapy with an emphasis on passive
range of motion and quadriceps activation starts the day

Table 1. Pearls and Pitfalls

Pearls

A bilateral stability examination should be performed with the
patient under anesthesia before incision and after initial
exposure to assess stability of the PTFJ.

PTEJ reduction should be maintained throughout tibial tunnel
formation to ensure anatomic orientation of the tunnels for
future graft placement.

The surgeon should maintain a high level of suspicion for
associated intra- and extra-articular lesions and be prepared
to treat them if encountered (by meniscal repair, cartilage
restoration, and so on).

Ipsilateral ankle instability should be tested and addressed if
needed.

Pitfalls

A subluxated fibular head may distort the anatomy of the lateral
knee; thus, careful dissection during peroneal nerve
neurolysis should be performed to avoid injury to this
structure.

Inadequate neurolysis may lead to postoperative motor and/or
sensory deficits in the common peroneal nerve distribution.

Failure to identify and treat concomitant lesions may yield
unsatisfactory patient-reported functional and pain
improvements.

PTEJ, proximal tibiofibular joint.
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Table 2. Advantages and Limitations

Advantages

In patients with generalized ligamentous laxity, allografts provide
better-quality collagen and a more robust and reliable graft
for reconstruction.

Allograft use avoids donor-site morbidity associated with autograft
harvesting from the hamstring insertion, including knee
flexion strength deficit, and decreases overall surgical time.

Interference screws are widely available and less expensive than
other device options for fixation of the graft in the tibia and
fibula.

Adequate graft length and diameter can be verified preoperatively
with the use of an allograft for reconstruction.

Limitations

Allograft use may theoretically increase the risk of infectious
disease transmission if adequate screening is not performed
prior to surgery.

Cost is increased with the use of a semitendinosus allograft for
reconstruction in comparison to an autograft.

Allografts are not universally available, which hinders the
application of this technique in certain resource-limited areas.

after surgery. The goals for range of motion include
complete extension and 90° of flexion by 2 weeks,
which is further increased as tolerated in the following
weeks. At 6 weeks postoperatively, the patient starts
partial weight bearing with weekly increments until
pain-free gait can be attained and the use of crutches is
ultimately discontinued. Activities that elicit increased
stress on the reconstruction, such as deep squats
beyond 70° of knee flexion, or a varus moment of the
knee, such as sitting cross-legged, should be avoided for
the initial 4 months. Return to sport typically occurs at
about 6 months postoperatively.

Discussion

The proposed surgical technique leverages an
anatomic approach yielding appropriate stabilization of
the PTFJ for patients with chronic tibiofibular joint
instability. Owing to the rarity and under-reporting of
PTFJ instability, the current literature does not define a
standard of care.”®'"'*'” For patients in whom
nonoperative treatment including immobilization,
physical therapy, and activity modification fails, the
current literature reports symptom relief, restored
function, and improved subjective knee scores after
surgical treatment,®' "' 2117

Current surgical techniques include trans-articular
fixation of the PTFJ, tibiofibular soft-tissue ligamentous
reconstruction, fibular head resection, and PTFJ
arthrodesis with mid-fibular ostectomy.®'"'*'® In a
recent systematic review comparing surgical techniques,
PTFJ fixation and fibular head resection were associated
with increased complication rates and altered ankle
loading and biomechanics, leading to pain and reduced
function.”*®'® Fixation of the PTFJ is often associated
with overconstraint and restricted movement of the
joint, as well as implant-related complications requiring

additional surgery, such as screw or pin loosening and/or
breakage.”'”? Fibular head resection, associated with
posterolateral rotatory instability, and PTFJ arthrodesis,
associated with ankle pain and instability, should be
considered salvage procedures and are not suitable for
younger or active patients.

The recent literature has shown that, although more
technically demanding, reconstruction of the proximal
tibiofibular ligaments effectively improves patient-
reported outcomes and function.*'"'® Different tech-
niques for soft-tissue reconstruction of the PTEJ have
recently been described, including the use of nonana-
tomic rerouting procedures (including the biceps femoris
or ITB) and free autografts for anatomic reconstruc-
tion.*'®*? Considering that nonanatomic procedures are
associated with abnormal biomechanics, resulting in
overconstraint or constructs prone to stretching out
over time, anatomic-based reconstruction is preferred.
In the aforementioned systematic review by Kruckeberg
et al.,® graft reconstruction led to improved pain and
International Knee Documentation Committee (IKDC)
scores, with low complication rates. Another downside
to rerouting the ITB or the biceps tendon is disruption to
the structures that provide accessory stability to the
PTFJ. Regarding graft choice, the benefit of allograft use
is multifold: (1) decreased surgical time as graft harvest is
obviated'’; (2) decreased donor-site morbidity including
wound complications, anterior pain, disruption of the
infrapatellar branch of the saphenous nerve, and pos-
terior thigh discomfort'**'; and (3) avoidance of the
persistent knee flexion strength deficit associated with
hamstring autograft."”

Table 1 describes the pearls and pitfalls associated
with the described surgical technique, and Table 2
presents advantages and limitations. This technique,
which provides an anatomic approach using a free
allograft reconstruction, is effective for patients with
chronic instability in whom conservative treatment has
failed and provides a reliable solution for patients pre-
senting with pathology of the PTFJ.
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