ESSENTIAL
Surgical Techniques

Operative Indications and Treatment for Chronic
Symptomatic Os Subfibulare in Children

Richard S. Davidson, MD, and R. Justin Mistovich, MD

Based on an original article: J Bone Joint Surg Am. 2013 Aug 21;95(16):e115.

Introduction

When used for strict surgical indications, operative
management of chronic symptomatic os subfibulare in
children involving fragment excision and ligament repair
can significantly improve visual analog scale pain scores
and result in high Foot and Ankle Outcome Scores.

While ankle sprains are common injuries that
typically improve with conservative treatment, some
patients may have residual disability after a sprain as a
result of a number of potential etiologies'*. One potential
cause of residual disability is a chronic symptomatic os
subfibulare, which, rather than being a benign unfused
accessory ossification center, may instead result from an
avulsion of the anterior talofibular ligament or calcaneo-
fibular ligament®'".

It may be that os fibulare is a normal variant, but
as it is attached to the anterior talofibular ligament and cal-
caneofibular ligament it can be avulsed, becoming an un-
united ossicle. Many clinicians worry about the distinction
of etiology: that is, is it an avulsion fragment or accessory
ossification? Regardless of its etiology, the real concern
for the clinician should be to not ignore the problem when
symptoms persist despite conservative treatment.

While we were unable to resolve the debate over
the etiology of os subfibulare, we were able to develop a
successful surgical treatment protocol for chronic symp-
tomatic os subfibulare and evaluate the long-term out-
comes following this treatment. Our surgical treatment
consists of excision of the osseous fragment, ligament
repair, and a modified Brostrdm procedure (Video 1).

Step 1: Indications and Preoperative
Planning

Operative indications are chronic pain at the distal part
of the fibula, symptoms of instability at the anterior talo-
fibular ligament and/or calcaneofibular ligament, and a
radiographic finding of an os fibulare.

e Presenting symptoms include lateral ankle
swelling, recurrent lateral “ankle sprains,” and
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feelings of instability during athletic activity, most
notably lateral cutting activities.

¢ On examination, determine if the patient has
pain with plantar varus stress testing and point
tenderness at the distal anterior aspect of the
lateral malleolus, both of which were present in
all of the patients in our study'. If the fragment
was substantially displaced, there was often a
palpable ridge along the distal part of the lateral
malleolus. Note that only 13% of our cases had
a positive anterior drawer test or opening with a
varus stress test (Figs. 1-A and 1-B).

* Look for the radiographic findings of an os
fibulare (Figs. 1-C through 1-F), which is often
displaced from the rest of the fibula.

*  While magnetic resonance imaging (MRI) and
computed tomography (CT) are not necessary for
diagnosis in the majority of cases, they may be
useful for identifying a displaced cartilaginous frag-
ment as well as localizing the ossicle for preopera-
tive planning (Fig. 1-G). When MRI was initially
performed to identify potential lateral ankle liga-
ment tears, no tears were identified in our series'.

Step 2: Ossicle Excision

Perform an approach to the lateral malleolus and excise
the fragment while preserving the anterior talofibular
ligament and calcaneofibular ligament.

e Make a longitudinal or curved “posterior hockey
stick” incision over the posterior border of the
lateral malleolus.

e Identify and sharply dissect the fragment from
the anterior talofibular ligament and calcaneo-
fibular ligament as it is removed (Fig. 2).

Step 3: Ankle Examination

Examine the ankle for loose bodies or other associated
damage.
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e Open the capsule to directly visualize the articu-
lar surface. Look for loose bodies and damage
to the lateral aspect of the talus, which may
require debridement. Fluoroscopy may also be
used to examine for loose bodies.

e Examine the integrity of the remaining ankle
ligaments.

Step 6: Repair, Reconstruction, and
Closure

Step 4: Preparation for Ligament Repair

Repair the anterior talofibular ligament and calcaneofibu-
lar ligament to the debrided distal part of the fibula.

e Debride the docking site on the distal part of the
fibula down to healthy cancellous bone
(Fig. 3-A).

e Use nonabsorbable sutures to place a Krackow
locking stitch in each of the ligaments.

e Drill three tunnels using a 0.62-in (1.575-cm)
Kirschner wire from proximal posterior (anterior
to the peroneal tendon sheath) to the distal ante-
rior area from which the ossicle was avulsed.
Avoid the distal fibular physis—use fluoroscopy.
When drilling the bone tunnels, align them
so that the sutures will pull the ligaments in a
straight line toward the fibula. The anterior talo-
fibular ligament should be pulled to the anterior
aspect of the fibula, and the calcaneofibular
ligament should be pulled to the inferior tip of the
fibula.

e Using two large Keith needles, pass the sutures
from the Krackow stitches in the anterior talo-
fibular ligament and calcaneofibular ligament
through the tunnels. Pass one of the anterior
talofibular ligament stitch ends through the proxi-
mal tunnel, and the other anterior talofibular liga-
ment stitch end through the middle tunnel. Pass
one of the calcaneofibular ligament stitch ends
through the middle tunnel (with the one anterior
talofibular ligament stitch), and pass the other
calcaneofibular ligament stitch end through the
most distal hole (Fig. 3-B).

Reduce the ankle joint and tie down the sutures.
e Thoroughly irrigate the wound.
e Hold the ankle in a reduced position: the heel
should be everted and laterally rotated, and the
ankle joint should be held at 90°.

* Tighten and tie down the sutures from the ante-
rior talofibular ligament and the calcaneofibular
ligament. Tie the most proximal stitch to one of
the middle stitches. Tie the most distal stitch to
the other middle stitch.

e Securely suture the prepared crural ligament
(superior extensor retinaculum) for the Brostrém
lateral ankle reconstruction to the fibula.

* Close the incision in layers. We prefer an absorb-
able subcuticular running closure for the skin.

Step 7: Casting

Step 5: Preparation for Modified Brostrom
Procedure

Imbricate the lateral capsule to secondarily reconstruct
and reinforce the ligaments, adding to the strength of the
repair.
e Prepare a 1-cm-wide band of the transverse
crural ligament (superior extensor retinaculum).
e Leave the crural ligament attached near the cal-
caneus, and leave it long enough to cross over
the anteroinferior aspect of the fibula.
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Patients wear a cast and remain non-weight-bearing for
six weeks postoperatively.
* Apply a well-padded short leg cast.
e Position the ankle at 90° to the tibia and gently
evert and laterally rotate the subtalar joint.
e Our patients wore the same cast for six weeks,
but the cast can be changed if desired or
necessary.

Step 8: Postoperative Protocol

Patients advance to full weight-bearing in a CAM boot
and start physical therapy at six weeks.

e At the six-week appointment, remove the cast
and examine the wound. Patients then can ad-
vance to a CAM (controlled ankle motion) boot
with full weight-bearing.

* Have the patient begin physical therapy at six
weeks with low-impact range-of-motion and
strengthening exercises.

* As the subsequent six weeks progress, allow the
patient to gradually advance activities as toler-
ated to normal.

Results

We performed a retrospective case study of the first
twenty-three patients treated with our procedure for
symptomatic os subfibulare. The senior author (R.S.D.)
treated all of the patients at one institution2.

The patients included eight boys and fifteen girls
ranging in age from eight to seventeen years at the time
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of surgery. The mean age was 10.4 years (range, eight to
thirteen years) at the time of injury and 13.6 years (range,
eight to seventeen years) at the time of surgery, repre-
senting an average delay in diagnosis and treatment of
3.2 years (range, six months to five years). At the time of
surgery, every bone fragment in our series was attached,
either completely or to a portion of either the anterior
talofibular ligament or the calcaneofibular ligament.

All patients returned to normal age-appropriate
activities and regular gym class within four months
postoperatively. None of the patients had tenderness
or symptoms of instability in the follow-up period. While
three patients returned within the first three days for
splitting of a “tight” cast, there were no wound complica-
tions, compartment syndromes, or infections.

A telephone survey was conducted at a mean of
4.5 years (range, 2.1 to 13.2 years) postoperatively. The
mean Foot and Ankle Outcome Score, which has been
shown to be both valid and reliable for the evaluation of
patient-relevant outcomes related to ankle reconstruc-
tion'®, was 91.4 (range, 87 to 98) of 100, with all but one
patient returning to the preinjury recreational level. The
pain levels improved from a preoperative mean of 7.8 on
a visual analog scale to 2.1 at the latest follow-up
evaluation.

One patient competed competitively in running
events as a senior in college. However, because of the
patients’ young age at surgery and the duration of the
follow-up period, few were of an age for varsity or col-
lege sports at the time of final follow-up.

One patient reported continued lateral ankle
swelling when playing pivoting sports but not persistent
pain or instability. There were no other long-term compli-
cations from the procedure.

What to Watch For

Indications
e Pain on plantar varus stress testing and point
tenderness at the distal anterior aspect of the
lateral malleolus that does not respond to non-
operative treatment.
e Radiographic findings of a typically displaced os
fibulare.

Richard S. Davidson, MD
R. Justin Mistovich, MD

e Recurrent lateral “ankle sprains” and instability
during athletic activity.

Contraindications
e Asymptomatic os fibulare.

e Patients with lateral ankle pain and an os
fibulare noted on radiographs who have not yet
been treated with conservative measures includ-
ing rest, immobilization, and a course of physical
therapy.

Pitfalls & Challenges

* Avoid making bone tunnels through the distal
fibular physis in skeletally immature patients.

e Space bone tunnels adequately to prevent su-
ture cutout or bone avulsion.

* Be vigilant with casting. Avoid ankle contracture
by casting at 90° of dorsiflexion. Protect liga-
ment repair by everting and laterally rotating the
subtalar joint.

Clinical Comments

e Two patients in our group had a second lat-
eral ankle ligament disruption nearly one year
after their initial surgery and required a revision
Brostrém lateral ankle reconstruction. These
patients were both gymnasts who sustained the
injury during athletic activities. This leads to two
questions:

»  Should patients who undergo this procedure
limit their participation in high-impact
activities?

» Is there a subset of patients with an avul-
sion etiology of os subfibulare who are more
prone to recurrent injuries due to physiologic
or proprioceptive causes?

e Two cases of os subfibulare were treated by a
different surgeon at our institution with debride-
ment and screw fixation. It took over six months
for these patients to obtain osseous union. Have
other surgeons had experiences with attempted
screw fixation?
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Figures

Figs. 1-A and 1-B Radio-
graphic demonstration of
ankle varus stress testing. Fig.
1-A A normal anteroposterior
radiograph of the ankle does
not demonstrate any gross
deformity. Fig. 1-B However, a
varus stress radiograph dem-
onstrates gross instability and
incompetence of the lateral
ankle ligaments. Note that
displacement on varus stress
testing was not a consistent
finding in our series.

Fig. 1-A Fig. 1-B
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Fig. 1-C ' ‘ Fig. 1-D

Fig. 1-E Fig. 1-F

Figs. 1-C through 1-F Radiographic examples of os subfibulare. Note that radiographic findings alone are not an opera-
tive indication. The fragments varied in number (Fig. 1-D), displacement (Fig. 1-C), and size (Figs. 1-E and 1-F).
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Fig. 1-G Fig. 2
Three-dimensional reconstruction of a CT scan can be Excised os subfibulare.
useful for localizing the ossicle.

Fig. 3-B

Fig. 3-A After removal of the os subfibulare, the fibular bed is debrided to healthy cancellous bone. Fig. 3-B Keith needles
passed through the bone tunnels of the fibular epiphysis for passing and anchoring the anterior talofibular ligament and
calcaneofibular ligament sutures. Keep bone tunnels away from the distal fibular physis.
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