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Abstract Rice body formation is an uncommon inflamma-
tory disorder associated with systemic disorders such as
rheumatoid arthritis and tuberculosis infection. The patho-
physiology of rice bodies is poorly understood. We describe
a case of rice body formation in a 51-year-old male who
presented with pain and swelling of the left wrist. The
patient had no previous history of rheumatic disease, joint
trauma, or infectious disease. He underwent a radical teno-
synovectomy and had immediate improvement of symp-
toms. Despite extensive evaluation, the etiology of the rice
bodies could not be identified. An increasing number of case
reports have described rice body formation without a known
cause suggesting an alternative, unidentified method of
pathogenesis. We describe a unique case of rice body for-
mation and a review of the literature with emphasis on
theories of pathogenesis, diagnostic methods, and treatment.
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Introduction

Rice bodies were first described in 1895 as intra-articular
proteinaceous masses associated with tuberculosis [1]. Mac-
roscopically resembling polished rice, rice bodies are now
more commonly encountered as sequelae of multiple rheu-
matic disorders including rheumatoid arthritis [2], juvenile
arthritis [3, 4], seronegative inflammatory arthritis [2], oste-
oarthritis [5], and chronic bursitis [6]. We describe a rare
presentation of rice bodies in a patient with no clinical
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evidence of infection or joint disease. Current theories of
pathogenesis are discussed.

Case report

A 51-year-old left-handed male presented with a 2-year his-
tory of an enlarging mass proximal to his left wrist. The mass
was associated with numbness and pain in his index finger,
hand, and forearm. The patient had no prior history of joint
trauma or rheumatic disease. The patient took no medications
and his past medical history was unremarkable. An MRI scan
revealed a 14.1-cm longx3.8-cm AP x7-cm wide soft tissue
lesion which was described radiologically as a large non-
aggressive soft tissue mass centered around the flexor digito-
rum tendons (Fig. 1). The findings were deemed most consis-
tent with a synovial-based mass such as a giant cell tumor or
synovial sarcoma. An open incisional biopsy revealed multi-
ple small ovoid nodules of fibrinoid proteinaceous material
enveloped by neutrophilic debris consistent with rice bodies
(Fig. 2). The patient's initial postoperative period was un-
eventful with primary healing of the wounds. Symptoms of
median neuropathy improved; however, the patient continued
to have mild numbness of his index finger several months
after surgery. The final pathological findings demonstrated
hyperplastic synovium containing rice bodies with a promi-
nent granulomatous response. Histochemical staining for acid
fast bacilli was negative. Follow-up 1 year after surgery
reveals no evidence of recurrence.

Three months after radical synovectomy, the patient un-
derwent evaluation for autoimmune and rheumatologic dis-
ease. Apart from minor swelling and erythema noted over
the left hand and index finger, the patient's musculoskeletal
exam was unremarkable. Anti-dsDNA (<1 IU/mL), anti-
RNP (<0.2 Al), anti-Smith (<0.2 Al), anti-SS-A (<0.2 Al),
and anti-SS-B (<0.2 AI) antibodies were within normal
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Fig. 1 a Sagittal T2-weighted MR image of left distal forearm reveal-
ing mildly enlarged tendon sheaths and many small masses with low
signal intensity. b Axial T2-weighted MR image of left distal forearm
revealing small masses of low signal intensity surrounding the flexor
digitorum tendons

limits. Antinuclear antibodies and HLA B27 association
were negative. Evaluation for rheumatoid arthritis revealed
no elevation in rheumatoid factor or CCP IgG/IgA anti-
bodies. The only laboratory abnormalities identified were
elevated LDL (148 mg/dL) and total (236 mg/dL) choles-
terol. It was concluded that the patient did not meet criteria
for rheumatologic disease. Patient continued to be asymp-
tomatic 1 year after surgery.

Discussion
Rice bodies are historically considered a nonspecific re-
sponse to joint inflammation. Incidence is most common

in rheumatoid arthritis, where rice bodies were found in
72 % of adult rheumatoid joints upon synovial lavage [2].
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Fig. 2 a Photomicrograph of hyperplastic synovium at x10 magnifi-
cation predominantly composed of fibrous tissue infiltrated by chronic
inflammatory cells consisting of lymphocytes, histiocytes, and scat-
tered mast cells. b Photomicrograph of rice body at x4 magnification.
The nodules of fibrinoid and proteinaceous material are enveloped by
neutrophilic debris. ¢ Photomicrograph of rice body at x20 magnifica-
tion. The dense proteinaceous and fibrinoid material (rice body) sparse-
ly infiltrated by lymphocytes
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Table 1 Clinical characteristics and laboratory findings of patients with rice body formation of unknown etiology

Case [ref.] Age Symptoms Rice body location Immunological AFB stain/culture Treatment/complications

/sex manifestations

[19] 81/M S Left flexor RF neg., ESR/CRP N Not reported
synovial sheath abnormal

[24] 68/M S, P Right wrist flexor RF, CRP neg. N Surgical excision,
tendon sheath spontaneous rupture

of tendons

[25] 49/F S, P Right knee RF neg. N Not reported

[26] 32/ M S Right wrist, RF neg., ESR N Tenosynovectomy
flexor compartment (37 mm/h)

[27] 61/F S, P Right wrist, common RF, CRP neg., N Tenosynovectomy

flexor compartment

ESR (40 mm/h)

S swelling, P pain, RF rheumatoid factor, ESR erythrocyte sedimentation rate, CRP C-reactive protein, AFB acid fast bacilli, N negative

Rice body formation appears unrelated to arthritis duration,
severity, or associated radiographic changes [2]. Rice bodies
have been isolated from all major joints and can present as a
painless mass [7] or with painful neuropathy [8] depending
on location.

The origin of rice body formation is poorly understood.
Composition studies have demonstrated that rice bodies have
an acidophilic amorphous core surrounded by fibrin and colla-
gen [9]. The presence of microvasculature within some rice
bodies and a protein composition similar to synovial membrane
lead Berg et al. to propose that they were derived from micro-
infarcted synovium [9, 10]. Synovium shed due to articular
inflammation would become encased by fibrin within the sy-
novial cavity. This theory was supported by the isolation of rice
bodies containing viable cells which most closely resembled
type B synovial lining cells [11]. Furthermore, apatite and
calcium pyrophosphate dihydrate crystals have also been iden-
tified within rice bodies [5, 12]. These crystals are seen in the
synovial fluid of joints damaged by osteoarthritis [13].

Although primarily isolated from articular joints, rice
bodies have been identified at extra-articular sites. Rice
bodies have been isolated from pleural fluid [14], along
tendon sheaths [15—-17] and within bursae [6] suggesting a
non-synovial origin. Muirhead et al. identified rice bodies at
a site of extra-articular injury with foreign body inflamma-
tion [18]. It was proposed that rice bodies were formed by
fibroblasts surrounding a fibrin clot where activation of the
fibroblasts would produce the collagenous component. Im-
munohistochemical analysis by Sugano et al. revealed rice
bodies had a cellular component which consisted primarily
of T cells and a minor number of neutrophilic and histiocytic
cells [19]. These findings supported the theory that rice
bodies were the result of chronic inflammation.

Rice bodies are present in less than 50 % of cases of
tuberculous tenosynovitis [20]. Tuberculous tenosynovitis
with rice bodies presents with granulomatous inflammation
with Langhan giant cells and localized caseous necrosis [16,
20]. Ziehl-Neelsen positivity is usually seen as are

symptoms of other tuberculous lesions [20]. In our case,
the patient had no history of tuberculosis symptoms or
exposure. Furthermore, the lesion was negative for acid fast
bacilli and did not present with characteristic tuberculous
histology.

MRI is considered the imaging modality of choice for rice
bodies which appear iso- or hypointense to skeletal muscle on
T1- and T2-weighted images [21, 22]. Although sometimes
difficult to differentiate from chronic synovial proliferation,
pigmented villonodular synovitis (PVNS), and synovial
osteochondromatosis, a lack of susceptibility artifact on gra-
dient echo sequences can allow discrimination from synovial
chondromatosis and PVNS [21]. The unmineralized cartilage-
containing masses of synovial chondromatosis commonly
appear isointense or mildly hyperintense on T1-weighted
and hyperintense on T2-weighted sequences relative to skel-
etal muscle. PVNS often also shows foci of signal voids
reflecting hemosiderosis which is not seen in rice bodies [22].

The clinical management of rice body formation in the
forearm focuses on surgical excision. Surgical removal is
recommended for all patients with symptoms of nerve com-
pression or those suspected of mycobacterial infection [17].
Rheumatoid patients with asymptomatic rice bodies in the
forearm may require prophylactic tenosynovectomy to pre-
vent tendon rupture [16]. Complete excision has been sug-
gested for cases suspected of rice body formation due to
inflamed tenosynovium to prevent recurrence. Recurrence
post-surgery has been reported in the literature [8].

The formation of rice bodies at sites of traumatic injury,
infection, and rheumatic disease suggests an important role
for inflammation in rice body pathogenesis. We described a
patient with rice body formation who presented with syno-
vial inflammation from an unknown cause. Our findings are
similar to those of previous reports (Table 1) and suggest an
alternative route for rice body formation to that described in
the literature. It is of note that the patient presented here had
a 30-year history of chemical exposure due to his employ-
ment at an oil refinery. A recent study described elevated
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levels of circulating advanced oxidation protein products,
markers of generalized oxidative stress and inflammation, in
oil refinery workers [23]. Previous reports of non-tuberculous
rice body formation have not addressed the potential signifi-
cance of patient occupational and/or environmental exposure.
It is possible that certain chemical compounds may predispose
individuals to rice bodies.

In conclusion, we describe a case of rice body formation in a
healthy male of unknown etiology. Further studies are neces-
sary to better understand the pathogenesis of rice bodies and
their significance in articular tissue response to inflammation.

Disclosures None.
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