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a b s t r a c t 

Granulomatous inflammation is rare in the musculoskeletal system and difficult to diag- 

nose. Here we describe a case of a 62-year-old woman with a history of being stabbed by a 

fishbone presented with a soreness, swelling, and limitation of movement of her right palm 

and wrist for 4 months. Surgery was done and the histopathology of specimens demon- 

strated granulomatous lesion, which was negative for acid-fast bacilli. This case demon- 

strates the diagnosis of granulomatous tenosynovitis on MRI, ultrasound, and surgical ex- 

amination under anesthesia. 

© 2021 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 
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Introduction 

Granulomatous inflammation is a special type of chronic hy-
perplastic inflammation which is rare in the musculoskeletal
system. The most common types of granulomatous inflam-
mation in the musculoskeletal system include foreign body
granuloma and infectious granuloma, such as tuberculosis
bacillus, etc. [1,2] . A superficial palpable mass with or without
pain is frequently seen as the initial sign or symptom. As the
onset is gradual, some patients may present with carpal tun-
nel syndrome or worst. The correct diagnosis and treatment
plan is vital to prevent delay in diagnosis and treatment with
its attendant complications [3] . 
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Case report 

A 62-year-old woman was referred to the hand surgeon suf-
fering from soreness, swelling, and limitation of movement of
her right palm and wrist that had been present for 4 months.
She had a history of being stabbed by a fishbone 6 months
ago. She was diagnosed as tenosynovial giant cell tumor by
magnetic resonance imaging (MRI) examination in the local
hospital and treated with traditional Chinese medicine. The
symptoms were not diminished but took a turn for the worse
in the last 2 months. 

She had neither respiratory symptoms nor a history of any
skin disorders. There was no family history of inflammatory
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Fig. 1 – Magnetic resonance images of the right wrist and hand: (A) Coronal T1-weighted image demonstrates a slightly 

decreased signal intensity tissue lesion surrounding the flexor tendon(arrowheads). (B) Sagittal, T2-weighted, 
demonstrating the increased signal within the lesion(arrowheads). (C) Pre-contrast and (D) post-contrast axial proton 

density images at the level of the right wrist joints demonstrate a overall and homogeneous enhancement of the lesion in 

the carpal tunnel(circle). (E) Coronal DWI shows that some lesions were diffused and limited. (F) ADC shows slightly 

decreased or decreased signal of lesion. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

arthritis or psoriasis. She denied a history of recent travel or
exposure to tuberculosis. 

On admission, physical examination revealed swelling,
tenderness, limitation of movement of right palm and fingers,
without percussion pain or palpable bone friction or bone fric-
tion sensation. Physiological reflections existed and patholog-
ical reflex was not drawn out. 

Pertinent laboratory data were within normal range includ-
ing leukocyte, C-reactive protein (CRP) and erythrocyte sedi-
mentation rate (ESR). Her rheumatoid factor was negative. 

Non-contrast MRI of right hand demonstrated that patchy
abnormal signal around the deep flexor tendon and carpal
canal of each finger concerning for synovial proliferative le-
sions, presenting as hypointense in T1–weighted imaging and
hyperintense in proton density weighted imaging-fat sup-
pression (PDWI-FS) sequence. Post-contrast images showed
homogeneous enhancement uptake in the tendons in ques-
tion and the surrounding synovial membrane, supporting
the diagnosis of synovial hyperplasia. While proton density
weighted imaging (DWI) and apparent diffusion coefficient
(ADC) suggested restricted diffusion so that tumor lesions re-
mained to be ruled out. The median nerve was compressed
and deformed slightly. Degenerative changes of some bones
were seen in the right hand ( Fig. 1 ). 

Ultrasonography (USG) of the right hand showed that the
surface of the bone of the wrist was rough, thickened and de-
creased echogenicity with irregular shape and unclear bound-
ary of the metacarpophalangeal joints, proximal interpha-
langeal joints, wrists as well as tendons including flexor polli-
cis longus, superficial flexor muscle tendon and deep flexor
muscle of the right finger were observed. The lesion of the
middle finger continued to the level of the distal phalanx of
the middle finger, while the decrease echogenicity around the
other tendons continued to the level of the metacarpopha-
langeal joint. It showed peripheral and internal flow on color
Doppler assessment. Besides, the flexor retinaculum raised
about 3.8mm at the level of the proximal carpal canal. The
median nerve had a deformity as a result of its compression,
the anterior and posterior diameter of the smallest part was
about 1.8mm, while it was 2.3mm of the non-compressed seg-
ment ( Fig. 2 ). 

Based on imaging figures, the preliminary diagnoses of
degenerative arthritis, synovitis, tenosynovitis and atypical
carpal tunnel syndrome were considered. The differential di-
agnosis included neoplastic lesion. Surgical enucleation of
the lesion was then performed, with brachial plexus anes-
thesia. Surgical access was performed through a linear inci-
sion in the right wrist. A large amount of white hyaline syn-
ovitis tissue was seen under the skin, which was removed.
Exposing the right palmar longus tendon then pulling the
right palmar longus tendon and radial carpal flexor muscle to
both sides, the transverse carpal ligament was exposed. The
flexor retinaculum longitudinally which was slightly thick-
ened and widened was cut. The mass was seen around the
flattened median nerve. After removing it, separating the ad-
hesion and releasing the adventitia of the median nerve, the
lesions could still be detected at the proximal end of the palm,
especially in the intermuscular space and the tendons of the
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Fig. 2 – Ultrasonic images of the wrist and hand: (A) Axial grey-scale image at the level of wrist joint demonstrates 
thickened and decreased echogenicity surrounding the tendons in the carpal tunnel and the median nerve had a deformity 

as a result of compression. (B) Longitudinal US images showing the synovitis and tenosynovitis of the distal phalanx of the 
middle finger with peripheral and internal flow on (C) color Doppler assessment. 

Fig. 3 – Surgical access was performed through a linear 
incision in the right wrist. 

Fig. 4 – (A) Histological view under microscope considering 
granulomatous lesion (at 100x). (B) acid-fast bacilli was 
negative (at 400x). 

 

 

 

 

 

 

 

 

Fig. 5 – Postoperative view of the hand after 2 months. 

Fig. 6 – Ultrasonic image of wrist showing no recurrence of 
the median nerve (“N”) compression or synovitis at the 
level of wrist joint. 
third metacarpal bone ( Fig. 3 ). After thorough dissection, the
wound was sutured layer-by-layer and covered with an asep-
tic bandage. The specimen was sent for histopathologic ex-
amination and culture. Its histopathology demonstrated gran-
ulomatous lesions and which were acid-fast stain negative
( Fig. 4 ). After the operation, clinical symptoms of the patient
were markedly improved and after 2 months has had no re-
currence of carpal tunnel syndrome or synovitis of the wrist
( Figs. 5 and 6 ). 
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Discussion 

Granulomatous inflammation is a special type of chronic hy-
perplastic inflammation which is rare in the musculoskeletal
system. Granulomatous tenosynovitis also called “fish-tank
granuloma” was first described in patients using swimming
pools [3] . The aspect of granulomatous inflammation pre-
dominated with nodules or large zones formed from histio-
cytes, epithelioid cells and other cells (especially lymphocytes,
plasma cells, and fibroblasts) [4] . The most common types of
granulomatous inflammation in the musculoskeletal system
include foreign body granuloma and infectious granuloma,
such as tuberculosis bacillus, typhoid bacillus, Treponema pal-
lidum, fungi, etc. [1,2] . While noninfectious causes include sar-
coidosis and chronic tophaceous gout, etc. [5] . 

A superficial palpable mass with or without pain is fre-
quently seen as the initial sign or symptom. As the onset is
gradual, some patients may present with carpal tunnel syn-
drome. Thickening of the involved tendon with increasing
color Doppler signal and enhancement of the involved tendon
sheaths and the common sign presents in US and MRI. These
changes may extend to the adjacent bone and periarticular
soft tissue. MRI can observe the size, shape, site of the lesion
and the condition of adjacent organizations, while ultrasound
of musculoskeletal is developing rapidly at present which can
examine in multiple sections in different positions, is better
in the observation of fine structures [6,7] . Combined diagnosis
of ultrasound and MRI can reflect the pathological and histo-
logical changes of granulomatous inflammation to a certain
extent, and greatly improve the diagnostic accuracy [8,9] . The
challenge is that this condition is difficult to diagnose due to
the complexity of histology, the diversity of morphology, the
diversity of pathogenic factors and its clinically insidious on-
set as well as the presentation, laboratory analysis, imaging
(MRI, US) and microbiology are useful to help reach a diagno-
sis, but finally confirmation is from histopathology [13] . 

Here we present a case of a 62-year-old female with a his-
tory of being stabbed by a fishbone. The lesion involves a
rare wide range including tendons of wrists, proximal inter-
phalangeal joints, metacarpophalangeal joints, even the dis-
tal phalanx of the middle finger. Foreign body granulomatous
inflammation should be considered first based on the history.
Secondly, tuberculous tenosynovitis as a relatively common
type should also be taken into account. 

Foreign bodies, such as wooden splinters, etc., occur fre-
quently in children. If the foreign body is not removed timely,
or is not phagocytosed during the acute inflammatory reac-
tion, it will be encapsulated with fibrous tissue resulting in a
granuloma [10] . The foreign bodies may be shown in exami-
nation Imaging (MRI, ultrasonography, X-ray). 

Tuberculous tenosynovitis is rare which affects the wrist
and hand and accounts for 5% of musculoskeletal tuberculo-
sis cases. The mechanism of the infection may be direct inoc-
ulation or hematogenous spread from a primary lesion such
as lungs, spine, and lymph nodes. Most tuberculous tenosyn-
ovitis were found in the flexor side and ulnar border [11-
13] . The disease progresses include 3 histopathological stages.
In the first place, the tendon is replaced by granulation tis-
sue. Subsequently, the sheath is obliterated by fibrous tissue,
following the appearance of rice or melon bodies as a re-
sult of caseation. Finally, extensive caseation and tendon rup-
ture. The progress depends on the duration, the virulence of
pathogen, and the interaction of pathogen with its host [14-
17] . Rice or melon bodies, consisting of fibrous masses, con-
sidered to be due to micro-infarction following inflammation
and ischemia of the synovial sheath, are present in about 50%
of cases [18-21] . On account of the low sensitivity and speci-
ficity of laboratory investigations such as ESR, CRP are low
for diagnosis of tuberculous tenosynovitis, the condition can-
not be excluded when these results are normal [18,22] . Ultra-
sound images show thickening or granuloma of the involved
tendon with increasing color Doppler signal. Cyst-like lesions
(high signal on T2WI) with diaphysis expansion and bone se-
questration, as well as tendon sheath enhancement are pre-
sented in MRI. Confirmation is from the open biopsy and cul-
ture of the histopathological specimen. Characteristic findings
of histopathology include caseous granulomas, tuberculosis
bacillus, and multinucleated Langerhans giant cells [23] . 

However, based on the ancillary examinations, intraoper-
ative findings, and postoperative pathology, neither of these
diagnoses of the considerations mentioned above is likely to
be correct. Due to the lack of understanding of this disease and
the choice of patient and surgeon, we did not further culture
the specimen to explore the real pathogenic factors, which is
the limitation of this case. 

For granulomatous inflammation involving the muscu-
loskeletal system, we suggest conservative treatment first. In
this case, the patient received the therapy of traditional Chi-
nese medicine but the symptoms got worse. Surgical treat-
ment should be performed without delay if conservative treat-
ment fails or carpal tunnel syndrome happens [24] . Cer-
tainly, if the pathological examination is completed and the
pathogen culture results are obtained, the follow-up treat-
ment according to the above results should be conducted. 

Patient Consent 

Informed consent: Informed consent was obtained from the
patient. 
Consent for written: Consent for written was obtained from
the patient. 
Consent for publication: Consent for publication was obtained
from the patient. 
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