CASE REPORT

Common Peroneal Nerve and Tarsal Tunnel Release Surgery
in an Adolescent Male with Hunter Syndrome: Illustrative Case
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ABSTRACT

BACKGROUND: Children with Hunter syndrome have a
high prevalence of nerve compression syndromes given
the buildup of glycosaminoglycans in the tendon sheaths
and soft tissue structures. These are often comorbid with
orthopedic conditions given joint and tendon contrac-
tures due to the same pathology. While carpal tunnel syn-
drome and surgical treatment has been well-reported in
this population, the literature on lower extremity nerve
compression syndromes and their treatment in Hunter
syndrome is sparse.

OBSERVATIONS: We report the case of a 13-year-old
male with a history of Hunter syndrome who present-
ed with toe-walking and tenderness over the peroneal
and tarsal tunnel areas. He underwent bilateral common
peroneal nerve and tarsal tunnel releases, with findings
of severe nerve compression and hypertrophied soft tis-
sue structures demonstrating fibromuscular scarring on
pathology. Post-operatively, the patient’s family reported
subjective improvement in lower extremity mobility and
plantar flexion.

LESSONS: In this case, peroneal and tarsal nerve com-
pression were diagnosed clinically and treated effective-
ly with surgical release and postoperative ankle casting.
Given the wide differential of common comorbid or-
thopedic conditions in Hunter syndrome and the lack
of validated electrodiagnostic normative values in this
population, the history and physical examination and
consideration of nerve compression syndromes are tan-
tamount for successful workup and treatment of gait
abnormalities in the child with Hunter syndrome.

KEYWORDS: Hunter syndrome, MPS II, tarsal tunnel
release, peroneal nerve release

INTRODUCTION

Hunter syndrome, or mucopolysaccharidosis type II (MPS
II), is a rare, X-linked inherited disorder characterized by a
lack of lysosomal iduronate-2-sulfatase enzyme that results
in an intracellular and extracellular accumulation of glycos-
aminoglycans (GAGs).! This buildup can damage organs and
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tissues throughout the body, including peripheral nerves,
due to soft tissue becoming “viscous” and fascia becoming
thickened.” Nerve compression syndromes are highly preva-
lent among patients with Hunter syndrome, with up to 95%
of patients reported to eventually develop carpal tunnel syn-
drome (CTS).> While the literature on CTS and its surgical
release in Hunter syndrome is well established,*? nerve com-
pression syndromes of the lower extremity are minimally
reported. We present an illustrative case of the diagnosis and
surgical treatment peroneal and tibial nerve compression
syndromes with release of the common peroneal nerve and
tarsal tunnel in the bilateral lower extremities.

ILLUSTRATIVE CASE

The patient is a 13-year-old male with a history of Hunter
Syndrome who presented to the plastic surgery office with
progressive toe-walking in an externally-rotated gait, and
tenderness over the bilateral peroneal and tarsal areas. He
had a strong nerve compression history, with bilateral car-
pal tunnel releases performed at age three, requiring repeat
releases at age 11 accompanied at that time by bilateral
pronator releases as well as right and middle finger trigger
releases. Additional history included reactive airway dis-
ease, and intravenous and intrathecal enzyme therapy as
part of a clinical trial.

On physical examination, the patient demonstrated a
toe-walking gait (Video 1). He was only able to descend onto
his heels if externally rotating his legs and then gradually
internally rotating them until his toes pointed forward.
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Tenderness to palpation was
elicited on the outside of the
leg just below the knee in
the common peroneal nerve
area, and on the inner ankle
over the tarsal tunnel area.
He held his ankles in exten-
sion, but they were able to
be flexed into a neutral posi-
tion, which was thought
to imply that the Achilles
tendons did not need to be
lengthened.

Consideration of clinical
factors led to the hypothesis
that peroneal nerve com-
pression was affecting ankle
extension, and that tarsal
tunnel compression was
causing plantar nerve irri-
tation and pain, culminat-
ing in it being easier and less painful to walk on his toes
instead of the soles of his feet. Given his robust positive
response to prior nerve decompression in the upper extrem-
ities and the natural history of GAG buildup in the soft tis-
sues, peroneal nerve and tarsal tunnel release surgeries were
offered. Electrodiagnostic studies for further workup were
discussed but forgone, given the strong history and physi-
cal exam findings, as well as the lack of known normative
electrodiagnostic values for the lower extremity in children,
let alone children with Hunter syndrome. Second opinions
also offered the options of Achilles tendon lengthening and
plantar fasciotomy. Ultimately, the family chose to pursue
nerve decompression with post-operative casting of ankles
in a neutral position.

The patient was taken to the operating room where gen-
eral anesthesia was induced using a laryngeal mask airway
and fiber-optic bronchoscopy confirmation given a history of
difficult intubation due to macroglossia and cervical spine
immobility, as well as reactive airway disease. A local direct
subcutaneous block over the four incision sites was admin-
istered. Esmarch exsanguination followed by tourniquet
inflation to 225 mmHg was performed.

For the common peroneal nerve releases, a curvilinear
incision was made using a #15 scalpel blade on the lateral
portion of the left lower extremity. The fat was dissected
from the muscle using tenotomy scissors. The nerve was not
readily palpable. A linear incision was made in the fascia
covering the extensor digitorum longus and peroneus lon-
gus, which was noted to be extremely thickened. The nerve
was identified and noted to be extremely flattened. It was
dissected proximally and distally. The anterior and poste-
rior crural intermuscular septae, the deep tendinous fascia,
and the innominate intermuscular septum were incised

Figure 1. Peroneal nerve beneath the peroneus fascia
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Figure 2. Tibial nerve in the tarsal tunnel

and removed until the nerve appeared free. By the end of
this decompression, the intrinsic blood vessels in the nerve
became more visible as blood was able to fill them more
freely as compression was released (Figure 1).

For the tarsal tunnel releases, an incision was made with a
#15 blade scalpel posterior to and along the path of the pos-
terior tibial nerve. Blunt dissection was used to preserve lon-
gitudinal crossing nerve branches. Vessels were cauterized
with bipolar cautery or clipped. The nerve was identified
proximal to the flexor retinaculum, and the retinaculum
was divided over the nerve. The nerve was significantly flat-
tened and pearly white/avascular appearing (Figure 2). In the
left tarsal tunnel, inflammatory fluid was noted within the
tunnel and the flexor retinaculum was severely tight. The
abductor hallucis was identified. There was notable synovi-
tis in the tarsal tunnel as well as significant compression at
the foot along the undersurface of the abductor hallicus. Its
fascia was divided; the muscle was retracted; and deep fascia
was divided. The scissor was inserted into the medial and
lateral plantar canals and the roofs were opened. The septum
between the nerves was divided to create a large tunnel.

The wounds were closed with deep dermal 3-0 monocryl
interrupted stitches, and a running subcuticular 4-0
monocryl for dermal and dermal-epidermal layers. Steristrips
were then placed on the skin. The ankles were placed in a
neutral position and casted using synthetic casting material.
Post-operatively, the patient was admitted to a floor level of
care for one night of observation. At his two-week follow up
appointment, he was able to ambulate with improved plan-
tarflexion compared to baseline (Video 2). Histopathology of
the hypertrophied fascia demonstrated fibromuscular tissue
scarring. The patient has since received routine physical
therapy services.
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Video 2. Post-operative gait [https://vimeo.com/915297064]

DISCUSSION

Observations

We report the case of a 13-year-old male with Hunter syn-
drome who developed progressive toe-walking and tender-
ness over the peroneal and tarsal areas, successfully treated
with bilateral common peroneal nerve and tarsal tunnel
releases, during which severe nerve compression and hyper-
trophied soft tissue structures were encountered. Several
orthopedic manifestations have been identified in patients
with Hunter syndrome.'”!'"' However, conditions such as tar-
sal tunnel syndrome are infrequently reported in this patient
population.'?

Lessons

Musculoskeletal manifestations of Hunter syndrome pri-
marily consist of spinal conditions (e.g., cervical stenosis),
hip dysplasia, and, most commonly, carpal tunnel syndrome
(CTS).1>!3 While CTS is highly prevalent in other MPS sub-
types (e.g., Hurler, Maroteaux-Lamy syndrome), other nerve
entrapment syndromes, such as tarsal tunnel syndrome
(TTS), occur less commonly in among these patients.'?

In their 2019 case series of 19 MPS patients, Williams et al
report mixed results in the diagnosis and post-operative out-
comes of four patients (two with MPS I, two with MPS VI)
with a suspected diagnosis of TTS.!? One patient with MPS
VIwas clinically diagnosed with TTS and experienced symp-
tom relief following bilateral tarsal tunnel decompressions.
Two patients had inconclusive nerve conduction studies
but had resolution of lower extremity pain following tarsal
tunnel decompression for one patient (MPS VI) and spinal
fusion for the other (MPS I). The final patient with MPS I
had inconclusive lower extremity nerve conduction studies
but underwent tarsal tunnel release with subsequent pain
resolution post-operatively. These findings indicate mixed
results in the clinical and electromyographical diagnosis of
patients with MPS, and variable yet promising results fol-
lowing nerve decompression surgery.

In this case, peroneal and tarsal nerve compression were
diagnosed clinically and treated effectively with surgical
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release and postoperative ankle casting. Given the wide
differential of common comorbid orthopedic conditions in
Hunter syndrome and the lack of validated electrodiagnostic
normative values in this population, the history and phys-
ical examination and consideration of nerve compression
syndromes are valuable for successful workup and treatment
of gait abnormalities in a child with Hunter syndrome. Fur-
thermore, communication barriers in patients with Hunter
syndrome may limit symptom reporting, and subtle signs of
nerve compression may be overlooked by higher acuity med-
ical conditions, thereby putting this population at increased
risk of more advanced disease at the time of diagnosis.?

Limitations

This is a single case report of a rare disease case and there-
fore does not intend to provide a high level of evidence to
inform treatment decisions.

CONCLUSION

In this case of a 13-year-old male with Hunter syndrome,
peroneal and tarsal nerve compression were diagnosed
clinically and treated effectively with surgical release and
postoperative ankle casting. Given the wide differential of
common comorbid orthopedic conditions in Hunter syn-
drome and the lack of validated electrodiagnostic normative
values in this population, the history and physical exam-
ination and consideration of nerve compression syndromes
are tantamount for successful workup and treatment of gait
abnormalities in the child with Hunter syndrome.
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