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Pigmented Villonodular Synovitis as an Atypical Cause of Deep

Motor Branch Neuropathy

Jon E. Hammarstedt', Nicholas C. Duethman’, David G. Dennison’

Learning Point of the Article:

This case demonstrates pigmented villonodular synovitis as an unusual cause of ulnar tunnel syndrome at the level of Guyon's canal.

Abstract

Objectives: Compression of the ulnar nerve in Guyon’s canal results in ulnar tunnel syndrome (UTS). The patient may present with sensory and

motor deficits (zone 1), motor deficit (zone 2), or sensory deficit (zone 3). The most common causes of UTS include ganglion cysts, idiopathic

ulnar nerve compression, occupational pressure neuritis (repetitive compression), prolonged compression, hook of hamate fractures, and

arterial thrombus oraneurysm.

Case Report: We report an atypical cause of UTS involving pigmented villonodular synovitis (PVNS) with a review of the literature. Surgical
decompression of the ulnar nerve at Guyon’s canal has resulted in resolving motor weakness and improved interosseous strength at latest follow-

up.

Conclusion: The most common causes of UTS are ganglion, occupational neuritis, prolonged compression, and ulnar artery
thrombi/aneurysms. However, other more rare causes such as PVNS should be considered in the appropriate patient.
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Introduction

The ulnar tunnel, also known as Guyon’s canal, is one potential
area for compression neuropathy of the ulnar nerve.
Compression of the ulnar nerve at the level of the wrist is
defined as ulnar tunnel syndrome (UTS) and can result in
motor deficits, sensory deficits, or both. The incidence of UTS
is not clear, however, the rate is much lower than carpal tunnel
syndrome (CTS) [1
causing UTS including ganglion cysts, occupational neuritis

]. Numerous factors have been described as

(repetitive compression), prolonged compression, hook of
hamate fractures, ulnar artery thrombus or aneurysm, and
repetitive trauma [2].

We present an atypical case of isolated neuropathy of the deep
motor branch of the ulnar nerve from pigmented villonodular
synovitis (PVNS) and provide findings during the physical
exam which help to localize the site of compression within the

ulnar tunnel and describe the imaging modalities used to
confirm the diagnosis. In this case, the more proximal branch of
the ulnar nerve, the branch to abductor digiti minimi, was
spared and the patient had strongabduction of the little finger.

Case Report

A 46-year-old right-handed male presented with a 2-year
history of masses on the palmar and dorsal aspect of his right
wrist. The masses were firm and did not move with the tendons.
The patient reported normal sensation of the hand and denied
numbness, tingling and weakness. Physical examination
findings are listed in [Table 1]. An MRI of the right wrist was
conducted and showed multiple nodules throughout the
radiocarpal, intercarpal, distal radioulnar, and CMC joints and
the ulnarand carpal tunnels (Fig. 1).

The patient underwent operative excision of the masses using
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Figure 1: Preoperative plain magnetic resonance imaging of the right wrist of a 46-year-old male. (A) T2 weighted axial

image and (B) T2 weighted coronal image depicting pigmented villonodular synovitis in the volar and dorsal

compartments of the wrist compressing the deep motor branch of the ulnad nerve.

volar and dorsal incisions. There were large lobules of a yellow
brown mass resected throughout the wrist. A synovectomy and
debridement of the radiocarpal, intercarpal, distal radioulnar,
and CMC joints were performed. One large tumor on the floor
of the carpal tunnel was resected. All specimens were diagnosed
as PVNS. The patient resumed activities after a brief period of
immobilization and had an otherwise uneventful recovery.

Three years after the initial surgical excision of PVNS, the
patient returned with recurrent nodularity in his wrist and had
developed weakness without numbness in his hand. Physical
exam findings consisted of intrinsic muscle weakness in the
hypothenar and interossei muscles, but intact small finger
abduction (Table 1). An MRI was completed and revealed
nodules in the carpal tunnel and Guyon’s canal (Fig. 2).
Electrodiagnostic testing demonstrated a right ulnar nerve
mononeuropathy with sparing of the digital branch to the Sth
digit.

The patient underwent repeat surgical excision and
debridement. Volar and dorsal incisions were used for excision
and debulking and intra-operative pathology was again
consistent with PVNS (Fig. 3). Tumor was identified and
removed from the radiocarpal joint, distal radioulnar joint, the
pisotriqueteral joint, multiple intercarpal joints, and within the
carpal tunnel. Guyon’s canal was explored and revealed a tumor
within zone 2 of the ulnar nerve, pressing the nerve against the
fibrous arch of the hypothenar muscles (Fig. 4). All visible
tumor was resected and the deep motor branch of the ulnar
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Figure 2: Axial T2 weighted image depicting recurrent pigmented villonodular
synovitisin the right wrist of a 49-year-old male.

nerve was decompressed. The patient had an uneventful
recovery but with improvement in interosseous strength at his
recent 3and 9-month visit (Table 1).

Discussion
Ulnar nerve anatomy

The ulnar nerve enters the hand along with the ulnar artery
through Guyon’s canal bounded medially by the pisiform and
laterally by the hook of the hamate. The branch innervating the
abductor digiti minimi most commonly divides proximal to the
pisohamate arch and travels superficially to innervate the
abductor digiti minimi muscle. Thus, compression of the deep
motor branch of the ulnar nerve may be spare the abductor
digiti minimi muscle. Lesions to the ulnar nerve near the ulnar
tunnel are classified by the location of the lesion [3]. Zone 1 is
located proximal to the bifurcation of the ulnar nerve and
contains both sensory and motor fibers. Zone 2 includes the
deep motor branch of the ulnar nerve and continues deep
dorsally and radially and contains motor fibers. Zone 3 is
comprised of the superficial branch of the ulnar nerve and
continues distally to provide sensory innervation to the medial

half of the fourth and entire fifth digit [4].

UTS

The most common causes of UTS at the wrist are ganglion and

rosSCoplc

Figure 4: Intraoperative findings of pigmented villonodular
synovitis (PVNS) compressing the deep motor branch of the ulnar
nerveina49-year-old male with PVNS.
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chronic repetitive compression. Ganglion cysts in the ulnar
tunnel were first reported by Brooks et alin 1952 and can create
compression at any point throughout the tunnel. Similar to
ganglion cysts, tumors can cause compression of the ulnar nerve
at any point within Guyon’s canal, and re-enforces the
importance of a good physical exam in localizing the site of
compression. Numerous studies have described additional
disruptions to the ulnar tunnel consequently affecting the ulnar
nerve at each of the three zones [ 1, 4]. Fractures of the hook of
hamate, pisiform, distal radius, and metacarpals have also been
shown to cause UTS. Marie et al. described 47 patients with
occupational damage to the hypothenar area due to repetitive
“hammering” of the ulnar tunnel causing fibrosis, artery
thrombosis, and occlusions [S]. Their cohort experienced
symptoms resembling zone 1 lesions. They found favorable
outcomes with education and conservative treatment. Ozdemir
et al. described a case of ulnar entrapment associated with
fibrosis from recurrent CTS affecting zone 1 of the ulnar nerve
[6]. The patient underwent additional surgical decompression
and experienced clinical improvement in her symptoms. Uysal
et al. described a patient with large PVNS tumor causing CTS
and symptoms resembling zone 1 UTS [7]. The lesion was
excised and the patient had no symptoms at 25 months of
follow-up.

The musculature of the hand has also been attributed as a cause
of UTS. Hypertrophy of flexor digiti minimi, abductor digiti
minimi, aberrant palmaris longus, or palmaris brevis have been
shown to cause compression at each of the three zones of the
ulnar tunnel [1]. Examiners should be aware of the double
crush phenomenon where concomitant compression at the
cubital tunnel or vascular compromise renders the distal
segment susceptible toinjury.

While the annual incidence of UTS is unknown, it is widely
considered to be less than CTS and cubital tunnel syndrome. A
thoughtful and complete physical exam along with further
diagnostic studies are key to localizing the compression and
understanding the etiology. Standard radiographs and the
carpal tunnel view may help in identifying bony pathology,
while magnetic resonance imaging may be used to assess soft
tissue and vascular etiology. Electrodiagnostic studies can be
performed to localize nerve compression and dysfunction
particularly when the physical examination is equivocal. UTS
will exhibit normallatencies in the palmar and dorsal cutaneous

nervesand proximally innervated muscles.

Treatment should include both non-surgical and surgical
options. Conservative treatment should begin with rest,
splinting, and anti-inflammatory medications. Activity
modifications and physical therapy may also relieve symptoms
while preventing progression of symptoms. Surgical

management should be aimed at restoration of anatomy and
decompression of the ulnar tunnel atall three zones.

PVNS

PVNS is a benign proliferative disease of the tendon sheath,
synovial bursa, and synovial joint with an estimated incidence
between 2 and 8 per million per year [8]. PVNS is composed of
two unique forms: diffuse and localized. The entire synovium
of an affected joint or structure is involved in the diffuse form
and is typically pigmented with coarse villi and diffuse
nodularity. The localized form involves only a portion of a
synovial surface with less pigmentation and villous formation
when compared to the diffuse form. Histopathologic evaluation
after synovial biopsy is essential to confirm and differentiate the
diagnosis.

Preoperative diagnosis of PVNS remains difficult due to the
nonspecific presentation and subtle radiographic findings. A
thorough history and physical examination including plain
radiographs may show bony abnormalities including erosions
and cysts [9]. Magnetic resonance imaging is the preferred
imaging modality for diagnosis and surgical planning of
suspected PVNS. Thorough imaging evaluation of the affected
areashould be undertaken to assess for asymptomaticlesions.

Diffuse PVNS is predominantly intra-articular affecting the
knee joint (up to 75%) in individuals younger than 40 years of
age. The patient may present with increased pain, decreased
range of motion, and swelling. If left untreated, hypertrophic
synovium may lead to degenerative changes including joint
destruction and osteoarthritis. Diffuse PVNS typically presents
as a poorly defined soft tissue mass on magnetic resonance
imaging [10]. Localized PVNS predominantly occurs in the
hand, knee, and ankle in individuals between 30 and 50 years of
age. Patients typically present with a long-standing painless
swollen joint, and occasionally localized PVNS is identified as
anincidental finding. Ifuntreated, localized PVNS can continue
to increase in size causing discomfort and compression of local
structures. Localized PVNS presents as a well-circumscribed
mass on magnetic resonance imaging. PVNS has been
described as both intra- and extra-articular within the hand
including the carpal bones, the metacarpophalangeal joints, the
phalanges, and the extensor compartments [11, 12, 13].
However, there are no documented reports of PVNS causing
isolated entrapment of the deep motor branch of the ulnar nerve
(zone2).

Treatment of PVNS depends on the progressive potential of the
tumor and consists of observation to surgical resection and
medical therapy. Stephan et al. proposed a treatment algorithm
that includes tumor type (localized versus diffuse) and
progression (stable versus progressive). Stable lesions are
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treated symptomatically with close follow-up while surgical
excision is the mainstay for progressive lesions. It isimportant to
perform a capsulotomy to inspect and debride any pigmented
tissue within the joint. Recurrence rates for PVNS have been
studied to be as high as 29% with surgical excision alone.
External beam radiation therapy has been used as a safe and
effective adjuvant therapy for PVNS in the knee to reduce
recurrence rates, however, patient numbers are small. Coroneos
et al. studied radiation therapy for PVNS in the hand of ten
patients and had no recurrence at a mean follow-up of 3.1 years.
Medical treatment directed at TNF-a, macrophage colony-
stimulating factor, and tyrosine kinase inhibitors have resulted
in prolonged regression and are a potential future treatment
modality.

Conclusion

Our report describes an atypical cause of UTS exclusively
involving the deep motor branch of the ulnar nerve and sparing
the abductor digiti minimi muscle. Lesions exclusive to zone 3
will present with sensation deficits (numbness or tingling) in
the medial half of the fourth digit and the entire 5th digit.
Disruptions isolated to zone 2 affect motor fibers and the
patients may present with clinical findings such as atrophy of
interossei, the inability to cross fingers, and poor key pinch
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