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Abstract A 50-year-old Japanese fish dealer presented with
painful and swollen fingers. Infectious flexor tenosynovitis
with Mycobacterium marinum was suspected. Range of
motion was restored after tenosynovectomy and after
ofloxacin and clarithromycin were administered. Two years
after the operation, the patient presented again with
acute inflammation in the same fingers. Histopathological
examination revealed gouty tenosynovitis. The precon-
ception that mycobacterial infection occurs often in fish
dealers caused us to miss the correct diagnosis of gouty
tenosynovitis.
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Introduction

Tenosynovitis of the flexor tendons of the hand arise from
several conditions or situations such as overuse, trauma,
infection, crystal deposits, tumor, rheumatoid arthritis, he-
modialysis, and diabetes mellitus. Infectious causes include
purulent bacteria, tuberculous and nontuberculous myco-
bacteria, and fungi. In particular, nontuberculous myco-
bacterial tenosynovitis in fish breeders is well known as
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fish-tank granuloma. On the other hand, gouty tenosyno-
vitis is a rare entity, and lack of awareness of this condition
can result in an incorrect diagnosis.

Case report

A 50-year-old Japanese man visited our outpatient clinic
because of swelling of his right little and ring fingers and the
left little finger that had lasted for 1 month. He was a fish
dealer and had repeated small lacerations of his fingers
caused by fish fins and scales. Physical examination revealed
spindle-shaped swelling and very slight tenderness in the
proximal phalanx along the flexor tendon without redness
and no local heat (Fig. 1a,b). The active range of motion
(ROM) of the proximal interphalangeal joint (PIP) of the
right ring finger was limited from -10° in extension to 50° in
flexion and that of the metacarpophalageal joint (MP) was
limited from -20° to 60°, so that the fingertip could not
make contact with the palm. Plain radiographs showed no
bone abnormalities or ectopic calcification in the fingers and
wrist (Fig. 2). Laboratory data were within the normal
range except for the erythrocyte sedimentation rate being
55mm/h and C-reactive protein (CRP) 0.3mg/dl. Rheuma-
toid factor was within the normal range. The uric acid
level was not determined. The physician thought the
patient might have infectious flexor tenosynovitis with
Mycobacterium marinum, so tenosynovectomy was per-
formed. A tuberculin PPD skin test was negative.

Intraoperative findings revealed white powdery deposits
in the subcutaneous adipose layer and synovial sheath that
had infiltrated both flexor tendons (Fig. 3). Deposits were
removed and annular and cruciform pulleys were excised,
leaving a part of A2 and A4 pulleys. The initial pathological
finding was granuloma formation with multinucleated giant
cells. Atypical mycobacterium infection could not be ruled
out. Acid-fast staining, culture under a low temperature
(30°C), and polymerase chain reaction (PCR) using a
specific nucleotide for atypical mycobacterial species did
not reveal any bacilli infection.

Used Mac Distiller 5.0.x Job Options
This report was created automatically with help of the Adobe Acrobat Distiller addition "Distiller Secrets v1.0.5" from IMPRESSED GmbH.
You can download this startup file for Distiller versions 4.0.5 and 5.0.x for free from http://www.impressed.de.

GENERAL ----------------------------------------
File Options:
     Compatibility: PDF 1.2
     Optimize For Fast Web View: Yes
     Embed Thumbnails: Yes
     Auto-Rotate Pages: No
     Distill From Page: 1
     Distill To Page: All Pages
     Binding: Left
     Resolution: [ 600 600 ] dpi
     Paper Size: [ 595.3 785.2 ] Point

COMPRESSION ----------------------------------------
Color Images:
     Downsampling: Yes
     Downsample Type: Bicubic Downsampling
     Downsample Resolution: 150 dpi
     Downsampling For Images Above: 225 dpi
     Compression: Yes
     Automatic Selection of Compression Type: Yes
     JPEG Quality: Medium
     Bits Per Pixel: As Original Bit
Grayscale Images:
     Downsampling: Yes
     Downsample Type: Bicubic Downsampling
     Downsample Resolution: 150 dpi
     Downsampling For Images Above: 225 dpi
     Compression: Yes
     Automatic Selection of Compression Type: Yes
     JPEG Quality: Medium
     Bits Per Pixel: As Original Bit
Monochrome Images:
     Downsampling: Yes
     Downsample Type: Bicubic Downsampling
     Downsample Resolution: 600 dpi
     Downsampling For Images Above: 900 dpi
     Compression: Yes
     Compression Type: CCITT
     CCITT Group: 4
     Anti-Alias To Gray: No

     Compress Text and Line Art: Yes

FONTS ----------------------------------------
     Embed All Fonts: Yes
     Subset Embedded Fonts: No
     When Embedding Fails: Warn and Continue
Embedding:
     Always Embed: [ ]
     Never Embed: [ ]

COLOR ----------------------------------------
Color Management Policies:
     Color Conversion Strategy: Convert All Colors to sRGB
     Intent: Default
Working Spaces:
     Grayscale ICC Profile: 
     RGB ICC Profile: sRGB IEC61966-2.1
     CMYK ICC Profile: U.S. Web Coated (SWOP) v2
Device-Dependent Data:
     Preserve Overprint Settings: Yes
     Preserve Under Color Removal and Black Generation: Yes
     Transfer Functions: Apply
     Preserve Halftone Information: Yes

ADVANCED ----------------------------------------
Options:
     Use Prologue.ps and Epilogue.ps: No
     Allow PostScript File To Override Job Options: Yes
     Preserve Level 2 copypage Semantics: Yes
     Save Portable Job Ticket Inside PDF File: No
     Illustrator Overprint Mode: Yes
     Convert Gradients To Smooth Shades: No
     ASCII Format: No
Document Structuring Conventions (DSC):
     Process DSC Comments: No

OTHERS ----------------------------------------
     Distiller Core Version: 5000
     Use ZIP Compression: Yes
     Deactivate Optimization: No
     Image Memory: 524288 Byte
     Anti-Alias Color Images: No
     Anti-Alias Grayscale Images: No
     Convert Images (< 257 Colors) To Indexed Color Space: Yes
     sRGB ICC Profile: sRGB IEC61966-2.1

END OF REPORT ----------------------------------------

IMPRESSED GmbH
Bahrenfelder Chaussee 49
22761 Hamburg, Germany
Tel. +49 40 897189-0
Fax +49 40 897189-71
Email: info@impressed.de
Web: www.impressed.de

Adobe Acrobat Distiller 5.0.x Job Option File
<<
     /ColorSettingsFile ()
     /LockDistillerParams false
     /DetectBlends false
     /DoThumbnails true
     /AntiAliasMonoImages false
     /MonoImageDownsampleType /Bicubic
     /GrayImageDownsampleType /Bicubic
     /MaxSubsetPct 100
     /MonoImageFilter /CCITTFaxEncode
     /ColorImageDownsampleThreshold 1.5
     /GrayImageFilter /DCTEncode
     /ColorConversionStrategy /sRGB
     /CalGrayProfile ()
     /ColorImageResolution 150
     /UsePrologue false
     /MonoImageResolution 600
     /ColorImageDepth -1
     /sRGBProfile (sRGB IEC61966-2.1)
     /PreserveOverprintSettings true
     /CompatibilityLevel 1.2
     /UCRandBGInfo /Preserve
     /EmitDSCWarnings false
     /CreateJobTicket false
     /DownsampleMonoImages true
     /DownsampleColorImages true
     /MonoImageDict << /K -1 >>
     /ColorImageDownsampleType /Bicubic
     /GrayImageDict << /HSamples [ 2 1 1 2 ] /VSamples [ 2 1 1 2 ] /Blend 1 /QFactor 0.9 >>
     /CalCMYKProfile (U.S. Web Coated (SWOP) v2)
     /ParseDSCComments false
     /PreserveEPSInfo false
     /MonoImageDepth -1
     /AutoFilterGrayImages true
     /SubsetFonts false
     /GrayACSImageDict << /VSamples [ 2 1 1 2 ] /HSamples [ 2 1 1 2 ] /Blend 1 /QFactor 0.76 /ColorTransform 1 >>
     /ColorImageFilter /DCTEncode
     /AutoRotatePages /None
     /PreserveCopyPage true
     /EncodeMonoImages true
     /ASCII85EncodePages false
     /PreserveOPIComments false
     /NeverEmbed [ ]
     /ColorImageDict << /HSamples [ 2 1 1 2 ] /VSamples [ 2 1 1 2 ] /Blend 1 /QFactor 0.9 >>
     /AntiAliasGrayImages false
     /GrayImageDepth -1
     /CannotEmbedFontPolicy /Warning
     /EndPage -1
     /TransferFunctionInfo /Apply
     /CalRGBProfile (sRGB IEC61966-2.1)
     /EncodeColorImages true
     /EncodeGrayImages true
     /ColorACSImageDict << /VSamples [ 2 1 1 2 ] /HSamples [ 2 1 1 2 ] /Blend 1 /QFactor 0.76 /ColorTransform 1 >>
     /Optimize true
     /ParseDSCCommentsForDocInfo false
     /GrayImageDownsampleThreshold 1.5
     /MonoImageDownsampleThreshold 1.5
     /AutoPositionEPSFiles false
     /GrayImageResolution 150
     /AutoFilterColorImages true
     /AlwaysEmbed [ ]
     /ImageMemory 524288
     /OPM 1
     /DefaultRenderingIntent /Default
     /EmbedAllFonts true
     /StartPage 1
     /DownsampleGrayImages true
     /AntiAliasColorImages false
     /ConvertImagesToIndexed true
     /PreserveHalftoneInfo true
     /CompressPages true
     /Binding /Left
>> setdistillerparams
<<
     /PageSize [ 576.0 792.0 ]
     /HWResolution [ 600 600 ]
>> setpagedevice



428

a) b)Fig. 1a,b. Appearance of hands
at the first visit. Photos show
swelling of the left little finger
(a), and right ring and little
fingers (b). There is no redness
that would suggest acute
inflammatory change

Fig. 2. Plain X-ray film shows no ectopic
calcification in the finger but evidence of soft tissue
swelling

a) b)Fig. 3. During the operation, the
incision disclosed white chalky
deposits (arrows) in the
subcutaneous layer (a), and
diffuse swelling of the
tenosynovial sheath at the level
of middle and proximal
phalanges (b)
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a) b)Fig. 4a,b. Appearance of right
hand at the second visit 2 years
after surgery. Diffuse swelling
with severe redness especially in
the dorsal side of the hand (a),
and volar aspect of proximal
phalanx of the ring finger (b)
are evident

Fig. 5. a Histopathologically, the tenosynovium (formalin-embedded
section) shows a foreign body reaction including multinucleated giant
cells and epithelioid cells. Foreign bodies consist of slightly eosino-
philic material with a thin slit-like pattern (arrowheads). These findings
are compatible with the tophus that was fixed by formalin, and needle-
shaped urate crystals were eluted (H&E stain). There were no infec-
tious agents, such as fungi, bacteria, or acid-fast bacilli, by special stains
such as PAS, Gram, and Ziehl-Neelsen. b A plethora of needle-shaped
crystals is observed at the center of foreign body granuloma. The

periphery of the crystals shows a light tan color (Eosin stain). c,d
Polarized microscopic view. The crystals show negative birefringence
under polarized light. The crystals parallel to the line of slow vibration
appear as brilliant yellow, whereas those at right angles to the line of
slow vibration are brilliant blue (c). When the sensitive color plate
(red-plate compensator) is rotated through 90°, the color of each crys-
tal, yellow and blue, changes to the opposite of that which they were
initially (d). These features are pathognomonic for urate crystals1

a) b)

c) d)
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After the operation, the patient was administered anti-
biotics (ofloxacin 300mg and clarithromycin 400mg per
day) for 2 weeks. Swelling and pain resolved day by day,
and active ROM of the PIP and MP improved to the right
angle in flexion. The patient voluntarily discontinued
medical examinations.

Two years after the initial medical examination, the
patient complained of severe pain, redness, and swelling of
his right ring finger. He had not experienced any pain,
swelling, redness, or loss of ROM during the intervening 2-
year period. Severe swelling, redness, and local heat were
present on the dorsal site of the hand and ring finger (Fig.
4a,b). Limitation of both active and passive ROM of the
PIP had markedly recurred. The patient declared that he
had a history of gout going back 5 years. His uric acid level
was 8.8mg/dl (normal range: 2.3–7.3mg/dl), CRP 4.8mg/dl
(normal upper limit: 0.3mg/dl), and white blood cell count
15400/ml (normal range: 4000–8000/ml). An aspirated speci-
men did not suggest appropriate crystals of monosodium
urate monohydrate infiltration. Physical examination re-
vealed no evidence of tophus at any other location of the
body. However, re-examination of the former surgical
material by a different pathologist disclosed tophi in the
resected tissue (Fig. 5a). For the detection of urate crystals,
formalin-fixed paraffin embedded tissue was cut to a thick-
ness of 5mm, quickly extended on a water bath, and scooped
onto a glass slide. After drying, the slide was placed in
xylene and absolute ethanol, respectively, for 5min. To
avoid solving out of the uric acid, the slide was stained by
eosin in 70% ethanol, dehydrated by 80%, 90%, and 100%
ethanol and xylene, and was mounted by coverglass using
regular mounting medium. The slide was evaluated under a
polarizing microscope. Several areas had radial aggregates
of abundant needle-like crystals in the center of granuloma,
and the crystals showed negative birefringence. These
findings were consistent with tophi from urate crystals
(Fig. 5b–d).1

The patient was administered a nonsteroidal anti-inflam-
matory drug (loxoprofen sodium, 180 mg, three times a day)
while the inflammation was sustained. Two weeks later,
pain and redness had faded. He is still under treatment with
allopurinol. Plication of flexor tendons is considered be-
cause of ROM insufficiency.

Discussion

Flexor tenosynovitis is caused by infection, tumor, rheuma-
toid arthritis, gout, and other conditions. Atypical mycobac-
terium infection occurs frequently in workers who handle
fish, and this is well known as fish-tank granuloma among
hand surgeons. It is generally a superficial infection, but
sometimes may invade into a deeper layer. Zenone et al.2

pointed out in their review that ten different species of
nontuberculous mycobacteria have been found to cause
tenosynovitis, with M. marinum the most frequent cause.
The diagnosis of atypical mycobacterial infection should be
made by culture under suitable conditions or PCR with

species-specific probes; however, Laing et al.3 reported a
case in which both cultures with swab and aspirate were
negative. Histopathological studies show several variations
in inflammation with or without granuloma and with or
without caseous necrosis,4 and in which giant cells were of
both the Langhans and foreign body type. Harth et al.5

suggested in a review that delay in diagnosis and initial
inappropriate treatment with intra-articular steroids were
frequent. At the time of our patient’s first visit, there was no
evidence of acute inflammation. These preconceptions mis-
led us to make the diagnosis of an atypical mycobacterial
infection.

The diagnosis of gouty tenosynovitis is not easy, because
its symptoms are not specific and can present as an in-
fection, tendon rupture, nerve compression, or digital stiff-
ness.6 To make the diagnosis more difficult, the serum uric
acid level is often within the normal limit on the occasion of
a gouty attack.7

Radiological examinations are not very useful. Yu et al.8

evaluated magnetic resonance (MR) images from nine
gouty patients and described the MR appearance of topha-
ceous gout as nonspecific. Therefore, they did not recom-
mend the use of MR imaging in the initial diagnostic
evaluation of patients with gout.

Walker and Dawn9 stated that repeated aspiration of the
suspicious site or open biopsy is necessary to establish the
correct diagnosis, but careful inspection is necessary be-
cause formalin elutes urate crystals, and specimens should
be fixed in ethanol for their detection. However, as we
successfully demonstrated, the characteristic birefringence
of the urate crystals can be visualized under a polarization
microscope equipped with a red-plate compensator, even in
the formalin-fixed paraffin-embedded tissue.

Granulomatous infiltration with multinucleated giant
cells raises the possibility of infection with mycobacteria,
certain fungi, Brucella species, or other infectious agents.
More attention should be paid to the fact that these infec-
tions could histopathologically mimic gouty tenosynovitis.
Some reports10–14 point this out and all emphasize awareness
of the possibility of gouty tenosynovitis. Abrahamsson10 re-
ported a case that was initially treated as infectious teno-
synovitis but at reoperation gouty deposits were found
penetrating the flexor tendon sheath. Townshend and Pai13

noted that gout mimicking infectious tenosynovitis may be
more common than is currently recognized.

The reason is obscure as to why the symptoms on the
second visit were more severe than those at the first presen-
tation, but it is conceivable that urate crystals shed from
microtophi could lead to an acute gouty attack. Surgical
intervention can precipitate gout. Calderon and Chung,15 in
fact, reported a case of carpal tunnel release triggering a
gouty attack 2 weeks after surgery. In our case, however,
the period between synovectomy and the emergence of
hand inflammation was more than 2 years, so it could not
be supposed that the intervention precipitated the attack
directly.

Treatment of gouty tenosynovitis is almost always surgi-
cal because exploration and open biopsy are necessary to
establish the correct diagnosis. Also, gouty tenosynovitis of
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the hand may present with a variety of signs and symptoms
including compression neuropathy,16 infection, soft tissue
mass, joint stiffness,17 or signs of tendon rupture.18,19 These
conditions require drainage, tenosynovectomy, neurolysis,
mass resection, joint mobilization, and tendon repair or
tendon transfer. Immediate postoperative physical therapy
is important.

We presented a case of gouty tenosynovitis that
was originally misdiagnosed as atypical mycobacterial
infection. When infectious tenosynovitis is suspected,
gouty tenosynovitis should be included in the differential
diagnosis.
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