http://ijdi.sciedupress.com

International Journal of Diagnostic Imaging

2017, Vol. 4, No. 1

CASE REPORTS

The Brostrom-Gould procedure: A case presentation

and review of the literature

Michael Finnern*!, John Dupaix?, Paul Ryan!, Claude Anderson

1

LOrthopaedic Surgery, Tripler Army Medical Center, Honolulu, United States
2Orthopaedic Surgery, The Queen’s Medical Center, Honolulu, United States

Received: July 11, 2016
DOI: 10.5430/ijdi.v4n1pl

ABSTRACT

Accepted: August 12,2016
URL: http://dx.doi.org/10.5430/ijdi.v4nlpl

Online Published: August 25, 2016

Lateral ankle sprains are among the most common musculoskeletal injuries in athletes. While most patients recover from lateral
ankle sprains, 40% will have residual symptoms. This case presentation reviews the literature and describes the surgical treatment
of a 39-year-old female with a long history of bilateral ankle instability who was treated with the modified Brostrom-Gould

procedure.
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1. INTRODUCTION

Lateral ankle sprains represent one of the most common mus-
culoskeletal injuries.-?] Mechanistically, these injuries can
arise as a result of forced plantar flexion and inversion caus-
ing a progressive loading and failure of the anterior talofibu-
lar ligament (ATFL) followed by the calcaneofibular ligament
(CFL) and much more rarely the posterior talofibular liga-
ment (PTFL).[3! Ankle instability can also be linked to subtler
instability, functional instability, or a combination of all three
mechanisms./*-%! Functional instability arises from deficits
in proprioception and muscle function following injury and
is typically treated with extensive therapy.l”! Mechanical
instability, in turn, arises from laxity of the lateral ankle lig-
aments secondary to a traumatic injury. Although most of
these injuries respond well to conservative treatment with
functional rehabilitation, 10%-40% of these individuals will
continue to have symptoms despite appropriate conservative
care.[®91 Chronic lateral ankle instability is a diagnosis used

to describe a combination of symptoms which can include
recurrent sprains, pain with activities, apprehension, and
even avoidance of activities.''” The diagnosis can be made
through history and physical examination alone, but imag-
ing modalities are available. The predictive value of stress
radiographs has been debated but may provide an additional
source of data when the diagnosis is uncertain.[®!!l The
American Academy of Orthopaedic Surgeons Orthopaedic
Knowledge Online (AAOS OKO) has suggested that a talar
tilt of 9 degrees or 3-15 degree difference from the con-
tralateral side may be pathologic. Additionally, an anterior
drawer with an absolute value of 10 mm or 3 mm difference
from the contralateral side may be pathologic. Although
non-operative management of chronic ankle instability is
an option, certain patients may experience ankle instability
and recurrent sprains during their activities of daily living
(ADLs) despite appropriate conservative treatment. Surgical
reconstruction of the lateral ankle ligaments is indicated in
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these patients.[’!

2. CASE PRESENTATION

The patient is an otherwise healthy 39-year-old female with a
long history of bilateral ankle instability who was initially in-
jured during a motor vehicle accident wherein a tree branch
went through her hind foot. She had multiple prior surg-
eries for soft tissue coverage and post-operative infections
but never had a dedicated surgery performed specifically for
ankle laxity. She had failed conservative management to in-
clude bracing and therapy. She described instability in both
ankles and was unable to run or hike on uneven ground.

On physical examination, she weighed 155 lbs, and her
height was 5 feet 7 inches. On her right lower extremity,
she complained of pain and laxity with talar tilt and ante-
rior drawer stress testing. Slight intrasheath subluxation of
peroneals was noted, but she had no pain to palpation over
the peroneals. Her sensation was intact to light touch in the
saphenous, sural, tibial, superficial and deep peroneal distri-
butions. She had 5/5 motor strength in her extensors, flexors,
tibialis anterior, and gastrocnemius-soleus complex. Imaging
studies consisted of stress radiographs (see Figure 1). Her
talar tilt measured 19 degrees and anterior drawer measured
3.2 mm. An MRI could have been performed to evaluate for
other diagnoses but was not needed to evaluate her ligaments
as the stress radiographs were consistent with her complaint.

Figure 1. Talar tilt and anterior drawer. Imaging studies
consisted of stress radiographs. a. Her talar tilt measured 19
degrees; b. Her anterior drawer was 3.2 mm

This history and physical examination was consistent with
chronic symptomatic ankle instability, and a surgical plan
was discussed with and agreed upon by the patient.

Operative course

As an MRI was not performed and chronic ankle instability is
associated with a high incidence of intra-articular pathology,
a diagnostic ankle arthroscopy was performed prior to the
modified Brostrom-Gould procedure to evaluate the cartilage
for impact related injuries. Arthroscopies can be performed
at the time of a lateral ligament reconstruction as associ-
ated osteochondral defects can be treated during the same
anesthetic.[- 18201

The right ankle was placed in an Arthrex ankle distractor
and distracted (see Figure 2) and the surgical anatomy was
marked on the skin. The joint was insufflated with 30 ml of
sterile saline via the medial portal. This allowed for joint
distention which protects the cartilage upon insertion of the
trocar. The medial ankle portal was then established with
a scalpel for the skin incision. Blunt dissection was then
performed to the capsule which was entered with blunt trocar.
The lateral portal was then established under direct visualiza-
tion. Care was taken to incise just the skin and perform blunt
dissection down to the capsule in order to protect the superfi-
cial peroneal nerve which can cross the surgical field at the
lateral portal site. A complete arthroscopic evaluation was
performed. There were no areas of chondromalacia on the ta-
lar dome or tibial plafond. One of the more important aspects
of the evaluation is the dynamic testing of the syndesmosis
under arthroscopic visualization as an unstable syndesmosis
can mimic a positive anterior drawer in the clinic. In this case,
the syndesmosis was stable to external stress examination
and anterior translation (see Figure 3a). The ligaments of the
syndesmosis, which include the anterior inferior tibiofibular
ligament (AITFL), posterior inferior tibiofibular ligament
(PITFL) and transverse tibiofibular ligament (TTFL), were
readily seen during arthroscopy (see Figure 3a-3c). In this
case, the diagnostic arthroscopy was negative for associated
injuries.

Figure 2. Distraction. Non-invasive ankle distraction
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Tibial Plafond

Talar Dome

Figure 3. Portal views. a. Stable syndesmosis under external stress evaluation; b. Posterior inferior tibiofibular ligament
and transverse tibiofibular ligament; c. Talar dome and tibial plafond; d. Lateral gutter; e. Medial gutter

Attention was then turned to the lateral ankle. The distractor
was removed and the leg was left in the leg holder which
allowed excellent access to the lateral aspect of the ankle.
A curvilinear incision was made which began just posterior
to the fibula and extended across the inferior fibula in line
with the fourth metatarsal (see Figure 4). Once a full thick-
ness incision was made, the deeper dissection began in the
superior aspect of the wound and was carried down to the
peroneal sheath. The sheath was not opened at this point.
Staying close to the peroneal sheath and fibula periosteum, a
superficial flap was dissected from the deep fascia with blunt
dissection. This flap should protect the superficial peroneal
nerve although the nerve is not visualized within the dissec-
tion. The flap was raised to the level of the lateral portal.
Once the flap was complete, the peroneal sheath was exposed
and opened. Typically, the sheath only needs to be opened
for a distance of 1 cm, but in this particular case, the sheath
was opened to allow for visualization of the peroneal tendons
which were evaluated and found to be intact. The peroneal
tendons were then protected with a Davis retractor as a Kelly
forceps was placed into the lateral capsular portal and then
passed deep to the capsuloligamentous complex which in-
cluded the ATFL. The tip of the Kelly must be seen exiting
the peroneal sheath. With the peroneal tendons protected, the
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capsuloligamentous complex was then sharply divided over
the top of the Kelly. The lateral aspect of the talus should be
seen within the wound. The CFL often requires a separate di-
vision if included in the repair. Once the deep dissection over
the Kelly was complete, it was straightforward to separate
the inferior extensor retinaculum from the deeper capsule
and ligaments. The superior edge of the capsuloligamentous
complex was partially freed from the lateral malleolus with
electrocautery in order to ensure that sutures included the full
thickness of the flap. Zero Ethibond sutures were then passed
into the capsuloligamentous complex in a vest over pants
fashion while protecting the peroneal tendons (see Figure
5). The extensor retinacular layer was used to augment the
repair with O Vicryl and the peroneal sheath closed with the
same suture. A post-operative splint was applied with the
ankle in neutral dorsiflexion.

She presented for follow-up and suture removal at post-
operative day #14. She remained sensate to light touch in
superficial peroneal, deep peroneal, saphenous, sural and
tibial nerve distributions. She remained motor intact. At
that point, she was placed in a short leg cast walking cast for
a period of four weeks. At her routine six week follow-up
appointment, she was placed in a controlled ankle walker
boot and referred to physical therapy. At one year follow-up,
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she had mild discomfort at the surgical site but reported res-
olution of her instability and stated she would undergo the

same procedure again.

Figure 5. Capsuloligamentous suture placement. Ethibond
sutures placed in capsuloligamentous complex in vest over
pants configuration

3. DISCUSSION

Surgical management of chronic ankle instability has evolved
over the last 100 years. In 1932, Nilsonne et al. described
the use of the peroneal brevis in order to reconstruct a pa-
tient with chronic instability.?!! At about the same time,
Elmsie et al. described the use of fascia lata.l*”! Tenodesis
techniques remained the clinical standard in the literature
until the 1960s.12%241 In 1966, Brostrom described various
anatomic repairs of the native ligaments for both acute and
chronic injuries.® 13! The addition of the inferior retinaculum
was described in 1980 by Dr. Nathaniel Gould.!'*! The suc-
cess of the Brostrom procedure has been well described with
the majority of studies reporting 87%-100% success.!*- 13151
In a cadaveric study comparing the modified Brostrom-Gould
procedure to tendon reconstruction procedures, Liu et al.
found that the anatomic repair technique resulted in less loss
of motion in addition to greater mechanical restraint.!'”! In a
retrospective review of 54 patients, Krips et al. found that the
modified Brostrom-Gould procedure was superior to tendon
reconstructive procedures in terms of final stability as deter-
mined through stress radiographs and clinical outcomes.?”!
While all surgical treatments should be tailored to the individ-
ual patient, the modified Brostrom-Gould procedure restores
the native anatomy, has demonstrated efficacy both in the
lab and in the clinic, and should be one of the procedures in
the armamentarium of orthopaedic surgeons who treat lateral
ankle instability.
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