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Commentary: A case report about a fracture through the tunnels used for allograft reconstruction of the lateral ankle
ligmants. This uncommon complication can occur if tunnels are not well planned with respect to the location of the suture
anchors from the previous repair.

Abstract

Anatomic lateral ankle ligament reconstruction using free tendon graft with osseous tunnels has become a popular
technique for revision reconstruction of the lateral ankle ligaments. With the procedure’s burgeoning popularity, an
accompanying increase in postoperative complications is likely to occur. We report on one such complication: traumatic

distal fibula fracture through the transosseous tunnels.
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Introduction

Lateral ankle instability that has failed conservative man-
agement is commonly treated with anatomic repair of the
anterior talofibular (ATFL) and/or calcaneofibular liga-
ments (CFL) using the modified Brostrom or Karlsson
techniques. 31215172021 Thege procedures have been
shown to be effective in 70% to 97% of patients.!! When
instability persists despite anatomic repair, many sur-
geons turn to anatomic lateral ankle ligament reconstruc-
tion with autogenous or allogenic tendons. Several
techniques have been described and most require the cre-
ation of two transosseous tunnels in the distal fibula, one
for the ATFL and one for the CFL.%*7-13:!4 The popularity
of these procedures has been increasing over the last
decade with good success reported in terms of high patient
satisfaction postoperatively and decreased ankle instabil-
ity with improved talar tilt and ligamentous laxity.3%-1%-2%25
With this increasing popularity has come increased risk of
postoperative complications. One potential problem in
the use of this procedure for revision surgery after ana-
tomic suture anchor-based repair is the proximity of these
tunnels to each other and to the previously placed suture
anchors. This may create a stress riser in the distal fibula

and the opportunity for fracture. Tunneled tendon grafts
have been safely used in many ligament reconstruction
surgeries, !%222426.27 byt there are a number of differences
between anatomic lateral ankle ligament reconstruction
and other tunneled ligament reconstructions: (1) the size
of the tunnels relative to the size of the distal fibula (usu-
ally 5-6-mm tunnels), (2) the proximity of the 2 tunnels
(the center of the origin of the ATFL and CFL are sepa-
rated by only 1.6 mm),® and (3) the frequent existence of
suture anchors from the previous repair adjacent to the
tunnels. Any of these factors may predispose the anatomic
lateral ankle ligament reconstruction to complications.
However, little has been written about the potential com-
plications arising from distal fibular tunnels used in ana-
tomic lateral ankle ligament reconstruction.
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Figure |I. (A) Anteroposterior and (B) lateral radiographs of
the right ankle taken postinjury demonstrating a transverse,
mildly displaced fracture involving the right distal fibula through
the distal fibular tunnel.

Case Report

We report on the case of a 34-year-old woman with an
extensive history of ankle injury and instability. At age 17,
she experienced multiple ankle sprains while playing soc-
cer, resulting in functional instability and causing her to
stop competitive play. Her instability was managed nonop-
eratively until 2011 when she elected to undergo an ankle
arthroscopy with microfracture of a medial talar dome
osteochondral lesion, excision of the lateral process of the
talus, and modified Brostrom lateral ankle ligament recon-
struction of the ATFL. The surgery was uncomplicated and
she had an uneventful postoperative course. After the proce-
dure, she continued to have lateral ankle instability symp-
toms and in 2012 underwent revision surgery with anatomic
allograft reconstruction using a cadaveric ligament through
a distal fibular tunnel. The surgery was without complica-
tion and she did well for 2 years until her most recent injury.

The patient presented to our emergency department at
the age of 34 with right ankle pain, swelling, and deformity
after falling down several steps. She was found to have a
distal fibular fracture and was placed in a walking boot for
follow-up in the orthopedic clinic as an outpatient. She was
then seen in the orthopedic clinic almost 2 weeks after her
injury. Radiographs taken in the clinic demonstrated a
transverse, mildly displaced fracture involving the right dis-
tal fibula through the distal fibular tunnel that had been used
for anatomic allograft lateral ankle ligament reconstruction
(Figure 1). Her medical history was significant only for a
10-pack-year smoking history and asthma.

Fourteen days after her injury, the patient was taken to
the operating room for open reduction and internal fixation
of her ankle fracture. A 10-cm longitudinal incision was
made over the distal fibula and the fracture site was identi-
fied, opened, and cleaned of debris. A fracture was discov-
ered through the sclerotic right limb of the distal fibular
tunnel and the allograft ligament was still attached to the
distal fragment. The suture anchors from the initial recon-
struction were found to be loose in the distal fragment and

Figure 2. Intraoperative photographs showing (A) the fracture
through the distal fibular tunnel with the 2 suture anchors in
place. The ligament graft was found to be intact and can be
seen at the tip of the elevator. The anchor for the ATFL was
grossly loose and became separated from the distal fragment
during opening of the fracture site. It was accidentally replaced
upside-down before obtaining this photograph. (B) The fracture
following reduction and temporary pin fixation. The intact
ligament graft can be seen just distal (inferior) to the fracture
line and anterior anchor defect.

were removed (Figure 2). The sclerotic bone of the fibular
tunnel was curetted back to healthy cancellous bone. The
fracture was then reduced with a pointed reduction clamp,
and fluoroscopic images were obtained to ensure that the
fracture had been adequately reduced. Two K wires were
placed as provisional fixation. Next, 10 mL of iliac crest
bone marrow was aspirated and mixed with 2 mL of cancel-
lous bone harvested from the calcaneus. The bone graft was
impacted into the anterior distal fibular defect and the peri-
osteum was then closed over the fracture site and bone
graft. A 5-hole distal fibula periarticular locking plate was
applied and fixed with 3 locking screws distally and 3 lock-
ing screws proximally (Figure 3).

The postoperative protocol consisted of 3 weeks non-
weightbearing in a short leg cast and then 3 weeks non-
weightbearing in a walking boot. Radiographs taken 6
months after surgery (Figure 4) showed consolidation of the
fracture and healing of the bone tunnels. The patient was
weaned from the boot into a stirrup splint inside a shoe and
began physical therapy. At 3 months after surgery, she had
no pain or instability and she was allowed to return to all
activities. The patient’s only complication was some irrita-
tion secondary to the hardware rubbing along her shoe. A
moleskin was fashioned to relieve the rubbing and her
symptoms improved after a change in her footwear, allow-
ing her hardware to remain in place.

Discussion

Anatomic graft reconstruction has become a common proce-
dure as both a primary and secondary technique for repair
of lateral ankle ligamentous injuries. The success of these
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Figure 3. Intraoperative fluoroscopic images showing (A) The distal fragment reduced and held with a clamp, (B) mortise view, and

(C) lateral view of final reduction and fixation.

Figure 4. (A) Anteroposterior and (B) lateral radiographs of
the right ankle taken 6 months after surgery showing reduction
of the distal fibular fracture and improved alignment with distal
fibular periarticular locking plate in place.

surgeries has been well documented®!!; however, reinjury and
the use of multiple tunnels for ligamentous repair has been
studied less frequently, especially in terms of ankle injuries.

Tunnels have been used extensively for repairs of other
joints, including common procedures such as ACL recon-
struction and nonanatomic ankle repair. These surgical tun-
nels for ligament reconstruction have been used in multiple
operative procedures in order to create anatomic grafts.
Procedures such as those used to repair the ACL have been
completed with high rates of success.'®?2242627 More
recently, tunnels have begun to be used to repair ligamentous
injuries in the ankle, making use of reconstructive tunnels
through the distal fibula. These procedures are often required
after a previous failed Brostrom or other procedure, after
which patients further injure their lateral ankle or continue to
have instability and laxity.'%® Unlike other reconstructive
tunnels, complications and risks associated with fibular tun-
nels have not been studied or reported, leaving a gap in
knowledge as more of these procedures are performed.

The fibula presents a challenge for the creation of safe
surgical tunnels without complications and further fracture
through the tunnel. The fibula is a bone of less density and
strength than those used in other tunnel procedures.'® The

structure of the fibula itself allows for the possibility of
injury to the fibula and fractures through weak tunnels with
small diameters that are unable to provide proper support.
In addition to this, patients will often undergo tunnel proce-
dures after previous surgeries that have failed. These previ-
ous surgeries can predispose the patients to sclerotic bone
that is unable to properly heal after undergoing a tunnel pro-
cedure, as seen in our patient.

Our patient experienced multiple lateral ankle injuries fol-
lowing her first fracture at the age of 17. For 16 years, the
patient experienced ankle joint instability and further injuries
while attempting conservative management of the joint until
finally consenting to surgical treatment. The patient first
underwent a modified Brostrom procedure in 2011 to attempt
to correct this laxity. She later underwent an anatomic liga-
mentous reconstruction using a tunnel through the distal fib-
ula, which then proceeded to a fracture through this tunnel
requiring further surgical procedures. The use of a tunnel in a
relatively weak bone with smaller diameter, sclerotic changes,
and previous injury or surgery can all predispose the patient
to further complications. The fracture our patient sustained
through her distal fibular tunnel raises concerns for the pos-
sibility of other patients experiencing similar fractures and
injuries of the tunnel and the need for revision of the ligamen-
tous reconstructions. The true question is how to prevent
future similar complications. Tunnel size, placement, and
creation in bone that had previously been weakened by
anchors are all possible factors leading to fracture. In addi-
tion, sclerotic bone and further trauma worsen the chance of
fracture. Further study is needed to understand the true cause
of fracture and prevent complications in future patients.

Conclusion

Anatomic reconstructions of lateral ankle ligaments using
distal fibular tunnels have recently been used successfully
for surgical treatment of patients with ankle instability and
laxity. These repairs have generally been successful, but
research has not looked into the complications that can arise
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as a result of this operation. Although the Brostrém proce-
dure has been recommended for repair of lateral ankle liga-
mentous injuries and often has very favorable outcomes,?
the use of anatomic fibular tunnels have become more pop-
ular, especially to repair failed Brostrom repairs. The conse-
quences of these tunnels must be better understood as more
patients, who are often most at risk for additional complica-
tions, undergo the procedure and possibly sustain further
injury to the lateral ankle.
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