2572-3243

@

Journal of

[

Thalla et al. J Musculoskelet Disord Treat 2021, 7:095
DOI: 10.23937/2572-3243.1510095

Volume 7 | Issue 2

Open Access

MusculoskeletalDisordersand Treatment

CASE REPORT

Spontaneous Proximal Tibiofibular Joint Ganglion Cyst as a
Rare Cause of Acute Foot Drop: A Case Report
Nirguna Thalla, MD, MBA***", W Daniel White, MD*3, J Taylor Mansfield, DO**3, Jason M Souza,

MD? and Matthew E Miller, MD?

Department of Rehabilitation Medicine, MedStar Georgetown University, Washington, DC, USA
2Physical Medicine and Rehabilitation, MedStar National Rehabilitation Hospital, Washington, DC, USA

t.)

Check for

3Department of Physical Medicine and Rehabilitation, Walter Reed National Military Medical Center,

Bethesda, MD, USA

*Corresponding author: Nirguna Thalla, MD, MBA, Physical Medicine and Rehabilitation, MedStar National Rehabilitation
Hospital, 102 Irving St. NW, Washington, DC 20010, USA, Tel: 248-497-5997

Abstract

Fibular neuropathy has several well understood causes.
An extraneural ganglion cyst is a poorly understood cau-
se of this clinically important neuromuscular condition. We
report a case of a 50-year-old male who developed acute
foot drop caused by a compressive ganglion cyst infiltrating
the common fibular nerve at the proximal tibiofibular joint.
Intraneural ganglion cysts or synovial cysts development
affecting the deep fibular nerve has been reported in the
literature. To our knowledge, an extraneural ganglion cyst is
an extremely rare cause of lower extremity nerve palsy. In
this article, we review the case details, explore the inciden-
ce, pathophysiology, the detailed workup and discuss the
clinical importance and management of this phenomenon.
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Abbreviations

AFO: Ankle Foot Orthosis; EDB: Extensor Digitorum Brevis;
EDL: Extensor Digitorum Longus, EDX: Electrodiagnostic
Study; EHL: Extensor Hallucis Longus; EMG: Electromyo-
graphy; MRI: Magnetic Resonance Imaging; PTFJ: Proxi-
mal Tibiofibular Joint; TA: Tibialis Anterior; US: Ultrasound

Introduction

Foot drop is the inability to lift the forefoot due to
weakness or paralysis of the foot dorsiflexors. Foot
drop is a debilitating condition resulting in impaired

ambulation and increases the risk for falls and subse-
qguent injuries. Compressive disorders resulting in chro-
nic nerve damage to the Common/Deep fibular nerves
are a well-recognized source for foot drop. These can
include weight loss, prolonged bedridden status, tight
casts, lumbar radiculopathy and bone metastasis invol-
ving the fibular head. Acute causes of foot drop tend
to be related to traumatic injuries commonly associa-
ted with orthopedic injuries [1]. Infiltrating, space oc-
cupying lesions such as ganglion cysts are one subtype
that are classified as benign soft tissue tumors and are
most commonly encountered in the wrist. They are fre-
quently asymptomatic [2]. Lower extremity ganglion cy-
sts are less common such as a proximal tibiofibular joint
(PTFJ) ganglion cyst which was first described in 1891
[3]. PTFJ ganglion cysts have since been a rarely occur-
ring phenomenon. Our case looks at a rare disease pre-
senting uncommonly resulting in a widely recognized
condition. We describe a patient with a spontaneous
PTFJ ganglion cyst resulting in acute foot drop.

Case Description

This patient is a 50-year-old male with no signifi-
cant past medical history who developed acute onset
right ankle pain while driving. Shortly thereafter, late-
ral knee pain developed. Over the next several hours
to days the pain persisted while he also developed ank-
le dorsiflexion weakness. The patient was evaluated in
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Table 1: Initial motor nerve conduction study of the right lower extremity TA and EDB.

Motor Nerve Conduction:

Nerve and Site Lat Amp  Segment Dist Lat Diff Ccv
ms mV mm ms m/s

Peroneal.R to Extensor digitorum brevis.R

EDB Ankle Extensor digitorum brevis-EDB Ankle 80
Fib Head NR NR EDB Ankle-Fib Head 330
Popliteal Fossa NR NR Fib Head-Popliteal Fossa 110
Peroneal.R to Tibialis anterior.R
Fib Head 6.7 0.9
Popliteal Fossa 8.5 0.4 Tibialis anterior-Fib Head 330 6.7
Fib Head-Popliteal Fossa 110 1.8 61

Figure 1: Ultrasound imaging depicting a cyst in the tibiofibular joint space. The deep fibular nerve is in the 5 o’clock posi-
tion in this photograph (deep to the cyst). The fibular bone is to the left and the right of the image is anteromedial.

the emergency department 4 days after symptom on-  neuropathy, or lumbar radiculopathy. The results of the
set with persistent pain/weakness. X-Rays of the ankle  EDX study are included in Table 1. An ultrasound was
and tibia/fibula were unremarkable. He was referred to  performed immediately following the EDX study which
neurology. Neurology recommended an electrodiagno- demonstrated a loculated collection anterior to the fi-
stic (EDX) study, ankle foot orthosis (AFO) and physical  bular neck with extension to the PTFJ (Figure 1). Sub-
therapy. The EDX study was performed 4 weeks after sequent MRI confirmed a PTFJ ganglion cyst resulting
symptom onset, at which time ankle dorsiflexion/toe in deep fibular nerve compression against the proximal
extension strength was 0/5 and numbness was repor-  fibula (Figure 2).

ted in the anterolateral leg and dorsal foot. Otherwi-
se, strength testing was unremarkable in other muscle
groups and he denied any ongoing pain. The EDX study
was remarkable for severe motor axonal deep fibular
neuropathy without axonal continuity to the extensor
digitorum brevis (EDB) but preserved axonal continui-
ty to the tibialis anterior (TA). Otherwise, there was no
EDX evidence of superficial fibular neuropathy, tibial

Surgical cyst excision was performed 10 weeks after
symptom onset. Figure 3 depicts the ganglion cyst that
was discovered intraoperatively, and ultimately excised.
At 3 months post-operation, the patient appreciated
pain resolution, sensation abnormality limited to the
medial malleolus and distally over the dorsum of the
foot. Strength of toe extension/dorsiflexion was noted
to be antigravity with 10 degrees extension. Additional-
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Figure 2: MRI (Coronal T2 fat saturated) of the right knee and proximal lower leg. Ganglion cyst arising from the tibiofibu-
lar joint is present in the proximal lateral compartment of the leg. The mass measures approximately 4.2 x 2.1 x 1.8 cm
and demonstrates multiple T2 hyperintense loculated cystic foci.

[

Figure 3: Intraoperative specimen. Pathology report: Right Peroneal nerve articular branch and cyst. It consists of both a 0.5
x 0.5 x 0.2 cm irregular soft tissue fragment and a separate 0.5 x 0.5 x 0.5 pink-tan, soft tubular tissue fragment.

ly, there was no ongoing evidence of impaired toe clea-  arises as a division of the sciatic nerve. The sciatic nerve
rance or compensatory gait pattern. divides into its fibular and tibial components proximal to
the popliteal fossa. Here the common fibular nerve con-
tinues to dive laterally and approaches the anterolateral

The PTFJ consists of the articulation between the fi-  region of the leg by arching around the posterior aspect
bular head and the lateral condyle of the tibia. This sur-  of the fibular head. At the level of the fibular neck, the
face is lined with a synovial membrane and is surroun-  nerve traverses posterior to anterior within 25 mm from
ded by an articular capsule. The common fibular nerve  the actual tip of the fibular neck [4]. This creates a very
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proximal distance to the PTFJ and any pathological fin- Prognosis tends to be good regarding compressive etio-
dings within that joint space. logies of fibular nerve injuries. One retrospective study fol-
lowed the natural history of 25 patients with non-trauma-
tic compressive fibular mononeuropathy. 90% of patients
experienced clinically significant recovery of weakness
with better outcomes reported in those with NCS/EMG fin-
dings indicative of demyelination rather than axonal loss.
However, significant recovery was seen in axonal lesions
as well [10]. Additionally, better outcomes were observed
in younger patients. Surgical vs. conservative treatment of
a compressive etiology for deep fibular mononeuropathy
is an important consideration. Conservative treatment
can lead to a 1-2 year rehabilitative process requiring long
term use of a brace. Surgical decompression accelerates
recovery and has been shown to be more effective in relie-
ving the conduction abnormality [4].

The pathogenesis of PTFJ ganglion cysts remains un-
certain. The cyst itself consists of a gelatinous material
containing mainly hyaluronic acid and is thicker than
nearby synovial fluid [2]. The literature has pointed to
a few theories that can offer an explanation. The idea
that the cyst is a simple herniation of the joint capsule
has largely been debunked due to a lack of synovial li-
ning [5]. The articular theory originating in 1926 is a lea-
ding concept, suggesting that ganglion cysts result from
mucinous degeneration of connective tissue secondary
to chronic damage [6]. The subsequent impact to the
nerve is the result of degenerated joint fluid passing
through a capsular defect into an articular branch of the
fibular nerve that results in dissection [6].

In our case, the surgical approach was pursued, and
the cyst was excised with no complications. The patient
returned for a progress evaluation approximately 3
months after the excision. He reported a significant im-
provement in quality of life due to pain resolution and
improved functionality of his muscles. A follow up EDX
study was performed which revealed no axonal continu-
ity to the EDB and Extensor Hallucis Longus (EHL). The
detailed results of this EDX study are reported in Table
2. The toe extension that was observed is attributed to
reinnervation of the Extensor Digitorum Longus (EDL).
Injuries to peripheral nerves can be difficult to grade but
a majority fall under the class of Neuropraxia. However,
in our case, axonotmesis appears to be the primary me-
chanism of injury. Axonotmesis is a more serious injury
than neuropraxia and is defined as injury resulting in
disruption of the axon and myelin sheath with preserva-
tion of the neuronal connective tissue. Wallerian Dege-
neration results due to loss of axoplasmic flow [11]. Ba-
sed on the Seddon and Sunderland classification of Ner-

Fibular nerve palsy has a typical presentationwarran-  ve Injury, our patient's injury is consistent with a Grade
ting its suspicion. It presents as spontaneous pain loca- 2 classification [12]. The recovery process is expected to
lized to the fibular neck that may then refer downward. pe delayed and progress over months. He will require
Thereafter, development of muscle weakness of the TA,  ongoing follow up, especially given the possibility of cyst

EDB becomes the most common concern [8]. For patien-  recurrence that may require proximal tibiofibular joint
ts presenting with this clinical pattern, there are several  arthrodesis for definitive treatment [13].

diagnostic steps to be considered. Initial X-rays should
be performed to rule out acute fractures that may result
in nerve injury. If clinical weakness is present, the clini- PTFJ ganglion cysts are rare entities that can cause ner-
cian should use EDX studies to localize and evaluate the  ve entrapment to the fibular nerve or its branches. Fibular
degree of nerve injury. The ability to use point-of-care  nerve palsy is a clinically disturbing phenomenon that is
ultrasound following the EDX studies to diagnose PTF)  associated with significant impairment to daily living fun-
cyst is a novel approach that was used in this case. US  ctions. This case illustrates the importance of a systematic
evaluation allows for direct visualization of the cyst and  diagnostic approach to unveiling a rare, poorly understo-
may show edema, thickening, and loss of continuity of  od disease and careful management to continue to facili-

the nerve fibers [S]. This approach allows for a shorte-  tate functional recovery in this patient with the optimistic
ned time to diagnosis and treatment. Prolonged nerve  outlook for preventing long term morbidity.

damage without appropriate treatment will affect the
recovery potential, especially in cases that require sur-

gical intervention. Following initial diagnosis using US, None of the authors has any conflict of interest to
MRI is used to further characterize the lesion. disclose.
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Given the rarity of PTFJ ganglion cysts, we performed
a literature search to identify the number of cases re-
ported that show involvement of the fibular nerve. We
were able to identify several cases, however, a majority
of these cases involved intraneural ganglion cysts or sy-
novial cysts. Given a discrepancy in the reporting of cyst
characterization, we were unable to identify a specific
incidence of extraneural ganglion PTFJ cysts resulting
in deep fibular nerve palsy. Additionally, we reviewed
an observational cross-sectional study that investigated
the prevalence of PTFJ cysts in all MRI images of the
knee in an outpatient center from 2000-2001 [7]. A total
of 654 knee MRI scans were performed. This patient po-
pulation consisted of an average age of 43.4 years who
complained of knee pain. The most common clinical dia-
gnosis in these 654 patients was meniscal tear (42.8%).
Five patients had a PTFJ ganglion cyst detected on MR,
yielding a low prevalence of 0.76% consistent with our
understanding of PTFJ ganglion cysts [7].

Conclusion
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Table 2: Follow up (~3 months post-operation): Motor Nerve Conduction study and Needle EMG of the Right lower extremity TA
and EDB.

Motor Nerve Conduction:

Nerve and Site Lat Amp | Segment Dist Lat Diff cv
ms mV mm ms m/s

Peroneal.R to Extensor digitorum brevis.R

EDB Ankle NR NR Extensor digitorum brevis-EDB Ankle 80

Fib Head NR NR EDB Ankle-Fib Head

Popliteal Fossa 18.5 0.2 Fib Head-Popliteal Fossa NR

Peroneal.R to Tibialis anterior.R

Fib Head 3.5 0.6

Popliteal Fossa 4.8 2.1 Tibialis anterior-Fib Head 3.5

Fib Head-Popliteal Fossa 1.3
N le EMG Examination:
Muscle Insertion  Spontaneous Activity Volitional MUAPs
Activity Fibs PSW Fasc Other Effort Recruit Dur Amp Poly Comment

Tibialis anterio.R | Normal 0 0 None Normal |Normal SllIncr Sllincr Rare

Extensor hallucis | Increased 2+ 2+ None Normal Normal 'Normal 'None

longus.R
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