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Findings:

* Positive PPD

* Negative
chest x-ray

e CRP 1.0

o Sedimentation
rate 25
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An 18-year-old man
with swelling in his left thumb

N 18-YEAR-OLD MAN from Turkey is

referred for evaluation of a painless
swelling in his left thumb, present for 1 year.
He also has mild pain in the wrist. His younger
brother had pulmonary tuberculosis 3 years
ago. The patient has no history of trauma or
previous arthritis.

Physical examination

The patient is afebrile. He has a mild to mod-
erate swelling of the left thumb and an ill-
defined palpable enlargement (4 x 1 cm) in
the wrist that is not visible grossly. The thumb
and wrist are tender to palpation and painful
on movement against resistance.

Absent are signs suggestive of median
nerve compression at the wrist, ie, the Tinel
sign (a tingling sensation in the fingers in the
distribution of the median nerve with percus-
sion over the median nerve) or the Phalen
sign (reproduction of pain with hyperflexion
or hyperextension of the wrist). The rest of
the physical examination is unremarkable.

Radiographic and laboratory studies

A purified protein derivative (PPD) test is
positive (20 mm), but a chest radiograph
shows no signs of pulmonary tuberculosis. The
patient is negative for human immunodefi-
ciency virus (HIV) and is neither immuno-
compromised nor on any immunosuppressive
medications.

Laboratory tests reveal only an elevated
C-reactive protein (CRP) level (1.0 mg/dL,
normal value < 0.7) and sedimentation rate
(25 mm/hour, normal value < 20).

Standard radiographs of thumb and wrist
show normal bony structures and articular sur-
faces. However, there is a minor increase in
soft tissue density in the volar aspect of the
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thumb starting from the distal phalanx and
extending to the proximal.

Magnetic resonance imaging (MRI)
shows thickening of the tenosynovium of the
flexor pollicis longus, extending from the mid-
dle of the distal phalanx proximally up to the
level of the scaphoid bone, involving the radi-
al bursa (rGure 1). The osseous and articular
structures are otherwise normal.

DIFFERENTIAL DIAGNOSIS

What is the cause of the tenosynovitis in
this patient?

Tuberculosis

Nontuberculous mycobacteria

Fungi

Rheumatoid arthritis

Foreign body reaction

Sarcoidosis

Gout

OO0OO0O0OQ0 S

A number of causes of tenosynovitis can be
considered in the differential diagnosis of this
case.

Tuberculosis
Our patient’s clinical findings in the hand,
positive PPD test, elevated sedimentation
rate, elevated CRP level, and normal chest
radiographic findings strongly suggest extra-
pulmonary involvement with mycobacteria.
Worldwide, tuberculosis remains very
common, although its incidence is declining
in developed countries. Mycobacterial infec-
tions are common in people with HIV infec-
tion (with or without acquired immunodefi-
ciency syndrome), and HIV infection signifi-
cantly increases the frequency and severity of
mycobacterial infections. Therefore, the HIV
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status of a patient suspected of having a
mycobacterial infection should always be
checked.1,2

Mycobacterium tuberculosis is transmitted
through aerosolized secretions. Our patient
probably contracted the bacilli from his broth-
er. During the initial encounter, the bacilli dis-
seminate until the host’s immune response is
sufficient to cause involution of these foci.
Most cases of extrapulmonary tuberculosis,
including tenosynovitis, seem to result from
reactivation of latent disease.’

Inoculation of tuberculous mycobacteria
can also occur through the skin of the hand,
although these cases are too few to assume
that this is the usual portal of entry. Closed
trauma is also of doubtful importance.

Tuberculous tenosynovitis occurs usually
as the only apparent lesion in the body, often
shows a low degree of virulence, and tends to
yield to curative measures. The incidence is
greatest in the third and fourth decades, and is
slightly higher in men.

Only occasionally does the tuberculosis
bacillus show an affinity for the tendon
sheaths of the hand.4 The right hand is
affected about twice often as is the left, for
unknown reasons.8

The course of the disease is slow and insid-
ious, and the earliest symptoms noticed are
swelling, mild pain if any, weakness of grip,
and limitation of motion. Fever and general
symptoms are usually absent.8

Tuberculous tenosynovitis usually presents
as carpal tunnel syndrome, although any type
of tendon-sheath involvement can be encoun-
tered in the hand.%10-12 The carpal tunnel is
bounded by the carpal bones and the flexor
retinaculum (transverse carpal ligament),
through which pass the median nerve, the long
flexors of the fingers, and the long flexor ten-
don of the thumb (superficial and deep flexor
tendons, and flexor pollicis longus tendon).

Carpal tunnel syndrome associated with
tuberculous tenosynovitis is due to inflamma-
tion and increased pressure in the tunnel,
leading to inflammation and compression of
the median nerve. Weakness and clumsiness
in the use of the thumb, pain in the palm and
the palmar aspect of the wrist, and paresthe-
sias and sensory loss in the distribution of
median nerve are the typical symptoms.
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Tenosynovitis of the thumb: MRI study
Sy

FIGURE 1. Magnetic resonance imaging scan, coronal section
that passes through the midvolar level of the left thumb.
Arrows indicate the increased volume in the tenosynovium
of the flexor pollicis longus at the proximal phalanx.

[solated disease involving the flexor
sheaths of the fingers, such as the case pre-
sented here, is very rare.89 The tuberculous
process usually starts in the tendon sheath, but
in advanced cases it may spread to the bone or
joints.13,14 Tuberculosis might produce severe
dactylitis, which causes enlarged fingers that
show proliferation of the subperiosteal reac-
tion of the phalanges on radiographs and can
involve adjacent joints.

A number of types of granulomatous
tenosynovitis are similar to tuberculous
tenosynovitis both clinically and histological-
ly, however, and should be considered in the
differential diagnosis. Thus, patients suspected
of having tenosynovitis due to M tuberculosis
should be referred to a specialist for further
investigation, since the definitive diagnosis
can only be made after surgery or biopsy.

Nontuberculous mycobacteria

Among a variety of agents that can cause gran-
ulomatous tenosynovitis are nontuberculous
mycobacteria, most commonly M marinum,
followed by M kansasii. Patients often have a
history of a penetrating wound in a marine
environment or during farm activity.15-18
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Always check
the HIV status
of a patient
with suspected
mycobacterial
infection
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Inform the
lab when
submitting
suspected
M marinum
specimens
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M marinum is an important cause of digi-
tal tenosynovitis. Sources include contami-
nated swimming pools, fish tanks (fish tank
granuloma), piers, boats, fish bites, and fish
spines.

To diagnose this infection, one must first
suspect it, obtain a thorough history with
emphasis on possible exposure to M marinum,
be aware that inoculation can occur in seem-
ingly trivial trauma, and obtain tissue for cul-
ture and histologic examination.

The definitive diagnosis of nontubercu-
lous mycobacterial tenosynovitis is estab-
lished by culturing a synovial biopsy specimen
on Lowenstein-Jensen medium at 30°C and
32°C, temperatures that are lower than the
usual incubation temperatures for M tubercu-
losis. Since special techniques are necessary
for optimal isolation of M marinum, the physi-
cian submitting the specimen should inform
the microbiology laboratory of the suspected
diagnosis.

Microscopically, one sees nonnecrotizing
granulomas. In contrast, necrotizing granulo-
mas are typical for tuberculosis.

The PPD test may be negative in patients
with M marinum infections. Acid-fast bacilli
may or may not be identified with Ziehl-
Neelsen stain.

Fungal infection
Coccidioides or Sporothrix infections occasion-
ally cause granulomatous tenosynovitis.

Coccidioidomycosis affects the hands in
only a small proportion of cases, either pri-
marily through a break in the skin or secon-
darily, and usually in immunosuppressed
patients.19:20 Coccidioid tenosynovitis resem-
bles tuberculosis in many respects, even hav-
ing rice bodies.

The coccidioidin skin test and the com-
plement fixation test help confirm the diag-
nosis. However, the coccidioidin skin test has
a very limited role in the diagnosis of active
cocci infection and is more useful for epidemi-
ologic studies. Cocci skin tests generally
remain positive for life after the initial infec-
tion, so many persons from areas where coc-
cidioidomycosis is common have positive skin
tests, which does not help with the diagnosis
of an acute tenosynovitis.

In a few reported cases, tenosynovitis due
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to S schenckii mimicked rheumatoid and
tuberculous tenosynovitis. These reports stress
the importance of obtaining repeated fungal
cultures from patients with granulomatous
synovitis.21-23

Histologic examination of the tissue
involved with fungal infection reveals
tenosynovitis characterized by a necrotizing
granulomatous inflammation. Fungal culture
is the definitive diagnostic test. The comple-
ment fixation test is adjunctive, and the coc-
cidioidin skin test is of limited value.

Rheumatoid arthritis

Many patients with tuberculosis are first diag-
nosed with rheumatoid arthritis or nonspecif-
ic synovitis. Although rheumatoid disease pri-
marily involves the joints, the tendons on
both the dorsal and volar surfaces of the hands
and wrist are involved in half of cases.24.25

Rheumatoid arthritis is a disease of the
synovium. The synovium-lined sheaths that
surround many of the tendons of the hand and
wrist can be affected by proliferative synovitis
in the same way as the synovium-lined joint
spaces. Tendon sheath involvement can occur
months before the symptoms of intra-articular
disease are noted.

Rheumatoid tenosynovitis is usually mul-
tifocal. A single anatomic region can be
involved in rare cases, although it is hard to
estimate the frequency.26 Thus, it should be
considered in the differential diagnosis of dig-
ital tenosynovitis. Rheumatoid tenosynovitis
can cause pain, tendon dysfunction, and ulti-
mately tendon rupture.2?

At surgery, if the tenosynovitis is more
extensive and adherent than one would nor-
mally see in a theumatoid patient, the diagno-
sis of tuberculosis should be considered. Rice
bodies can also occur with rheumatoid
involvement of the hand. Thus, it is vital to
obtain specimens for culture and sections at
the time of surgery.

Foreign body reaction
Swellings on the volar surface of the hand or
fingers may also result from tissue reaction to
a foreign body. In these cases, there is usually
a history of injury, often penetrating.

The foreign body sometimes cannot be
seen radiographically, owing to the material of
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which it is composed. Microscopically, the for-
eign body is found to be within a dense fibrous
tissue capsule, and numerous foreign body
giant cells can be seen.8.28

Sarcoidosis
Sarcoidosis is a multisystem granulomatous
disease in which the lungs and hilar lymph
nodes are the most commonly involved
organs, but any tissue can be affected. Sarcoid
tenosynovitis is rare, and only a few cases have
been reported.29

Varied clinical manifestations in the
upper extremities may include extensor and
flexor tenosynovitis, which may occur with or
without radiographic evidence of hilar lym-
phadenopathy.3031

Histologically, the tissue specimen con-
tains numerous noncaseating, nonnecrotic
granulomas, in contrast to the caseating,
necrotic granulomas of tuberculosis.

Gouty tenosynovitis
Occasionally, what is thought to be tubercu-
lous tenosynovitis may prove to be due to
gout, especially when acid-fast stains and cul-
tures are negative for mycobacteria. Gouty
arthritis with tenosynovitis can occur with a
normal, elevated, or low uric acid level, and
the diagnosis is based on the presence of
monosodium urate crystals within the tendon
sheath or the joint.32

The usual preparation of biopsy specimens
does not dissolve the crystals; thus, one might
miss crystal-induced tenosynovitis unless the
specimen is processed in a special way.

m CONFIRMATORY TESTS

2

How would you confirm the diagnosis of
tuberculous tenosynovitis in this patient?

History of exposure to tuberculosis
Purified protein derivative (PPD) test
Biopsy of the tenosynovium

Culture of the tissue specimen
Staining of direct smears

ooogood

The initial diagnosis is based on demonstrat-
ing necrotizing granulomas histologically in a
biopsy specimen. Occasionally, however,
patients with nontuberculous inflammatory
disease have granulomas with a necrotizing
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component. Thus, the definitive diagnosis
depends on identifying the tuberculous bacilli
on Lowenstein-Jensen culture medium.

Extrapulmonary tuberculosis is difficult to
diagnose. One should start with a high index
of suspicion and a thorough history. In tuber-
culous tenosynovitis there is often a delay
between the onset of symptoms and the cor-
rect diagnosis.

Cultures can differentiate the species of
mycobacteria, but take 6 or more weeks to
grow niacin-positive M tuberculosis. More
rapid techniques for identification of M tuber-
culosis include inoculation into Bactec vials
(BD, Franklin Lakes, NJ), which many micro-
labs use routinely,3334 and use of molecular
probes.35,36

Inability to demonstrate acid-fast bacilli
on Ziehl-Neelsen smears does not rule out
mycobacterial infection.

The PPD test may be falsely negative in
immunocompromised and debilitated patients
or in patients on immunosuppressive medica-
tion.

® MANAGEMENT

3 How would you manage this patient?

O Exploration of the finger and the wrist

0 Tenosynovectomy and carpal tunnel
decompression

[0 Combination of antituberculous chemo-
therapy after the histological confirmation
of the necrotizing granulomas

(0 Physical therapy within 2 to 3 days
following the surgery

All of the above are indicated. Surgical
debridement in conjunction with antibiotic
therapy is recommended as opposed to percu-
taneous drainage.17

Case continued

The patient undergoes surgery. Following axil-
lary block and pneumatic tourniquet applica-
tion, the left thumb is approached through a
volar zigzag incision, extending from the tip to
the flexion crease of metacarpophalangeal joint.
The carpal tunnel is also opened to explore the
palpable mass in the wrist and to decompress
possible median nerve compression.
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Necrotizing granuloma

- = i

FIGURE 2. Photomicrograph of the surgical specimen.
Necrotizing granuloma with a giant cell (arrow) in the
center (hematoxylin and eosin, x 200).
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On exploration, the sheath of the flexor
pollicis longus tendon and of the radial bursa
is thick and hypertrophic. There are no rice
bodies. Tenosynovectomy is performed. The
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operative incisions are closed primarily.
Tissue obtained at operation is sent for
routine histologic and microbiologic studies.
Special stains for acid-fast bacilli (Ziehl-
Neelsen) and fungi are also done. Tissue for
culture is incubated in Lowenstein-Jensen
media at 30°C and 37°C. Acid-fast stain
reveals no bacilli. The tissue cultures grow
niacin-positive M tuberculosis in 7 weeks.
Microscopic examination of the surgical spec-
imen shows necrotizing granulomas (FIGURE 2).
The decision to begin antimycobacterial
therapy is usually made on the basis of clinical
and histologic findings rather than bacterio-
logic findings. The patient is treated with
pyrazinamide 500 mg three times a day, isoni-
azid 300 mg daily, rifampin 300 mg twice a
day, ethambutol 500 mg three times a day, and
supplemental B vitamins for 6 months.
Physical therapy is started 2 or 3 days follow-
ing the surgery to avoid disability due to ten-
don adherence. =
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