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Abstract

Background. Mycobacterial tenosynovitis of the hand and forearm is an extremely rare form of extrapulmonary
tuberculosis, which can lead to permanent disability of patients.

Case presentation. We present a rare clinical case of generalized tenosynovitis of the tendons of all hand and
finger flexors of the right upper extremity caused by Mycobacterium tuberculosis. Patient complained of a lump
on the palmar surface of the right hand with periodic spontaneous discharge in the form of rice grains. MRI
revealed a peritendinal synovial cystic mass on the volar surface of the hand and wrist joint with the presence
of multiple chondromal bodies, tendinitis and tenosynovitis of the flexor of IV and V fingers. Removal of the
neoplasm, pathological tissues, and total synovectomy were performed. Intraoperative material was tested
using PCR. DNA of Mycobacterium tuberculosis complex was detected.

Conclusion. Presented case report demonstrates the importance of preoperative MRI examination in
tenosynovitis of unknown etiology and the necessity of histological and bacteriological examination of
intraoperative material. Transportation of obtained tissues for examination should be performed without
the use of formalin in order to exclude false negative results. One should be vigilant against nonspecific
infections, including Mycobacterium tuberculosis, when treating patients with immunocompromising
diseases. The presence of limb neuropathy, instrumental signs of the second or the third stage of tuberculous
tenosynovitis according to Kanavel classification are indications for surgical treatment.

Keywords: mycobacterial tenosynovitis, Mycobacterium tuberculosis, carpal tunnel syndrome, synovectomy,
synovial hypertrophy, tendinitis.
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TeHOCMHOBMT crubaTenei NanbLeB U KUCTU, BbISBAHHDIM
Mycobacterium tuberculosis: KNMHU4ECKNIA CnyYaid
u 0630p NnUTEpaTypbl

H.B. A6nub6a, JI.A. PonomanoBa, 1.10. 3onoryxnHa

OI'BY «HayuoHanwbHblii MeQuyuHcKuli ucciedosamensCckull yeHmp mpasmamonozuu u opmoneouu
um. P.P. Bpedena» MuH3dpasa Poccuu, 2. Cankm-Ilemep6ype, Poccus

Pedepar

AkmyansHocme. TEHOCMHOBUT KUCTY U TIPEIUIEYbs MUKOOAKTEpUAIbHOM STUOJIOTUN SIBJISIETCS KpaiiHe pefi-
Kot (hOpMO¥t BHEIETOUHOTO TyOepKy/e3a 1 MOKeT IMIPUBOAUTD K CTOMKOV MHBAMUAN3AIMY TTallIeHTOB.
Onucanue cayuas. TlpencraBisieM peOKUii KIMHMUYECKUIA CIydail paclpOCTPaHEHHOrO0 TEHOCUMHOBUTA CY-
XOKMJIMI BCceX crubaresieil KUCTM M TaJbIEB IpaBOii BepxHeil KOHEUHOCTH, BbI3BAaHHOTrO Mycobacterium
tuberculosis. TTauyeHT 06paTHICS € skamobamu Ha HaM4re 06pa3oBaHus 110 JIaJIOHHOW TTOBEPXHOCTH MPaBoOit
KUCTU, U3 KOTOPOTO MEPUOLMUECKY CAMOIIPOM3BOJIbHO BO3HUMKAJIO OTAE/NsIEMOe B BUle pUCOBBIX 3epeH. [1o
pesynbraTam MPT BbISIBIIeHA KapTMHA MEePUTEHIMHAIBHOTO CMHOBMATBHOTO KMCTO3HOTO 0O6pa30BaHMS IO
BOJISIDHOV MTOBEPXHOCTU KUCTHU U JIy4e3ansICTHOTO CyCTaBa C HAIMYMEM MHOXECTBEHHBIX XOHIPOMHBIX TeJl,
TEeHIVHUT Y TEeHOCMHOBUT crubatesneii IV 1 V nanbiieB KMCTU. BhIMOMHEHO yaaleHe HOBOOOpa3oBaHusl, a-
TOJIOTUYECKUX TKaHEM U TOTaJbHAsA CMHOBIKTOMMS. HTpaonepanMOHHbI MaTepuan oTnpasjiaeH Ha IILIP-
uccinegoBanne, BeisiaeHa JJHK Muko6akTeprasbHOTO TyOEpKy/Ie3HOr0 KOMILIEKCa.

3aknrouenue. IIpencraBiieHHbIV KIMHUYECKUI CTydail eMOHCTPUPYET BaXKHOCTD BbiTnnoiHeHuss MPT ucciieno-
BAHMUS TIPU TEHOCUMHOBUTE HESICHOW 3TUOJIOTUY A0 ONepanuy U Heo6X0AMMOCTb I'MCTOIOTUUECKOTO U 6aKTe-
PMOJOTUYECKOTO MUCCAeA0BaHNSI MHTPAOIlepalOHHOTO MaTepuana. TpaHCIIOPTUPOBKA MOMyUYeHHbIX TKaHel
IJIST VICCIelOBaHM AO/KHA OCYIIECTBIISIThCS 6e3 MCIoMb30BaHusI GopMannHa C IeIbl0 UCKIIUEeHUS JIOXK-
HOOTPUIIATENbHBIX Pe3yabTaToB. [Ipy TeyeHnN MaMeHTOB ¢ UMYHHOKOIIPOMETHUPYIOUIMMU 3a60/1eBAaHUSIMU
JIOJKHA OBITh HACTOPOXKEHHOCTHh B OTHOIIEHUM HecIelubuieckux nH@ekuit, B Tom uncie Mycobacterium
tuberculosis. Hanmuune y manyeHTa HeipomaTuy KOHEYHOCTU, MHCTPYMEHTAIbHBIX MMPU3HAKOB BTOPON MU
TpeTeit cTaauu Ty6epKy/Ie3HOT0 TeHOCUMHOBMTA 10 Kiaccudukanuy Kanavel siByisieTcs mokasaHmeMm K XUpyp-
rMYeckoMy JIeueHUIO.

KiroueBble c/10Ba: TEHOCMHOBUT MUKOOAKTepUaIbHOM 3THONorum, Mycobacterium tuberculosis, MMKOOGaKTepHSsI
Ty6epKy/e3a, CMHIPOM KapIiaJbHOIO KaHajia, CMHOBIKTOMMUS, TUTIepTPOdUS CMHOBUAIbHBIX 060/I0U€EK, TEHAV -
HUT.

Ina uutupoBanus: A6mu6a H.B., Pomomanosa JI.A., 3onotyxmuna 1.10. TeHOCMHOBUT crubaTtesie manablieB U KUCTH,
BbI3BaHHbBIT Mycobacterium tuberculosis: KIMHMYeCKuit crydait 1 0630p JauTepaTypbl. Tpasmamosnozus u opmonedus
Poccuu. 2023;29(2):99-109. https://doi.org/10.17816/2311-2905-2046.
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BACKGROUND

Despite the advances in public healthcare, tu-
berculosis remains one of the top ten causes of
death worldwide [1]. In 2018, there were about
7 million new and recurrent cases of tuberculo-
sis. Extrapulmonary forms of tuberculosis occur
in 15% of 7.0 million reported cases [1].

Tuberculosis of bones and joints accounts for
up to 10% of all forms of extrapulmonary tuber-
culosis and can lead to sustained disability of
patients [1]. Mycobacterial tenosynovitis of the
hand and forearm is an extremely rare form of
extrapulmonary tuberculosis. This nosology oc-
curs in 5% of cases of musculoskeletal tubercu-
losis [2].

Patients with tenosynovitis of the upper ex-
tremity of mycobacterial etiology suffer from in-
creasing pain, swelling, limited range of active
and passive motions in the joints of the affected
extremity, further joined by symptoms of neu-
ropathy, such as hyperesthesia, hypoesthesia, par-
esthesia. Instrumental methods of examination
(ultrasound, MRI) reveal the presence of hyper-
trophied synovia, increased tendon volume com-
pared with the healthy side. Rice body symptom
can also be visualized. However, these data are
typical for dozens of other diseases, such as seron-
egative arthritis, rheumatoid arthritis, systemic
lupus erythematosus, oncological diseases, etc.
[3]. Thus, the clinical manifestation of disease is
not specific, which leads to errors in diagnosis and
subsequently to wrong treatment tactics [4].

Original study on a relatively large group of pa-
tients was conducted by M. Yushan et al. Authors
studied clinical features and functional outcomes
of the upper extremity tuberculosis in 84 patients
[3]. Other publications of different authors mainly
describe single clinical cases of this disease. In the
Russian literature, there are no studies on teno-
synovitis of mycobacterial etiology.

Identification of mycobacterial tenosynovitis
represents a diagnostic problem, taking into ac-
count its low incidence, latent onset, and lack of
specific signs of disease.

Aim of the study — to demonstrate and ana-
lyze a rare clinical case of generalized teno-
synovitis of the tendons of all hand and finger
flexors of the right upper extremity caused by
Mycobacterium tuberculosis (Mtb).

Case presentation

Patient (45 years old, height 163, weight 69,
BMI 25), first contacted the consulting and di-
agnostic department of the Vreden National
Medical Research Center of Traumatology and
Orthopedics on 15.06.2022 complaining of
a lump on the palmar surface of the right hand
with periodic spontaneous discharge in the form
of “rice grains”. Limb swelling had been observed
since 2014, and the patient attributed the swell-
ing to an injury caused by repeated blows on
a glass door with his right hand. He did not seek
medical care and did not receive conservative or
surgical treatment. Since April 2022 the above
mentioned symptoms began to bother him,
so that the patient applied to the City Clinical
Oncology Center, from which he was referred
with the diagnosis of a synovial cyst of the right
hand for further examination and consultation
to the Vreden National Medical Research Center
of Traumatology and Orthopedics, where he was
routinely admitted and treated from 20.09.2022
to 03.10.2022.

Main diagnosis according to ICD-10: D 21.1
Benign neoplasm of connective and other soft
tissue of upper limb, including shoulder. Soft tis-
sue neoplasm of the right hand and right forearm.

From his life history it is known that the pa-
tient had a long period of intravenous drug abuse
(heroin) at a young age. Since 1998, he has been
diagnosed with HIV infection and chronic hepa-
titis C infection, that is why he is registered at
the Center on Prevention and Control of AIDS
and Infectious Diseases. Currently, the patient
has stage 4B HIV infection (remission with
ART). Since 2014, he has been receiving continu-
ous specific antiretroviral therapy and has been
undergoing regular examinations (once every
6 months). At the time of examination, he was
receiving the following therapy: elpida 20 mg,
1 tablet once a day; lamivudine-advansd 150 mg,
2 tablets 2 times a day; virfoten 300 mg, 1 tab-
let once a day. At admission the patient had the
following comorbidities in addition to the above
mentioned: mild thrombocytopenia, moderate
neutropenia, non-acute chronic bronchitis, RF 0.
Analysis of lung X-rays revealed no pathological
changes typical for tuberculosis, including calci-
nates of the Ghon's focus type.
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On examination, the right hand, fingers, and
lower third of the forearm were significantly en-
larged compared with the healthy left upper ex-
tremity (+3.0 cm). Volar surface was lumpy, skin
was thin and mulberry (Fig. 1). In addition, there
was a pronounced subcutaneous oval neoplasm
on the palmar surface of the hand, 3.0 x 2.0 cm
in size, over which the skin was tense, shiny, hy-
peremic. In the center there was a 0.5 cm diam-
eter wound under a scab. No discharge from the
wound was observed (Fig. 1).

On palpation, the segments are densely elastic
on the palmar surface, the skin is slightly displace-
able, the palpation is insignificantly painful. Blood
supply to fingers is compensated, innervation is
not impaired. Range of motions in finger joints: in
[ finger IPJ (interphalangeal joint) flexion is 30°,
extension corresponds to the norm; in II finger
MP] (metacarpophalangeal joint) flexion is 60°,
PIP] (proximal interphalangeal joint) flexion is
40°, DIPJ (distal interphalangeal joint) flexion cor-
responds to the norm; In II-V fingers, MP] flexion

is 60°, PIP], DIPJ flexions are in full volume; op-
posing of I finger is preserved. Range of motions
in the wrist joint is in full volume, extension of the
hand is slightly painful in extreme position.

MRI was performed on June 26, 2022
(Magnetom Skyra 3T, examination protocol: T2
COR, T1 COR, T1 COR FS, PD COR FD, PD TRA
FS, PD SAGFS). Detected: MR image of peritendi-
nous, synovial, cystic formation along the palmar
surface of the hand, wrist joint with the presence
of multiple cartilage flaps. The above mentioned
changes were most typical for the manifestation
of synovial chondromatosis. Edematous changes
in the surrounding soft tissues, tendinitis, teno-
synovitis of the flexors of IV, V fingers of the
hand were also observed. In addition, peritendi-
nous synovial cyst of the hand was found, located
subcutaneously, in the area of IV finger, commu-
nicating with the synovial sheath (Fig. 2).

The patient underwent standard preoperative
examination, was consulted by a therapist, under-
went echocardiography, laboratory blood tests.

Fig. 1. Volar surface of the hand

and forearm:

a — “draining sinus” in the projection
of the IV ray;

b — dorsal surface of both upper
extremities, increased right hand

and forearm circumference

Fig. 2. MRI scans of right upper extremity:

a — masses on the volar surface of the hand and wrist
joint with multiple chondromal bodies, “rice grains”
inclusions;

b — peritendinal synovial cyst, located subcutaneously
in the IV ray area, communicating with the flexor
channels
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In a dressing room, the scab was removed from
the surface of the wound on the palmar surface of
the right hand, the wound edges were expanded,
observing aseptic measures. When pressing on
the wound, a dense liquid transparent content of
yellowish tinge with solid masses similar to rice
- small (up to 0.4 cm long and 0.2 ¢cm in diame-
ter), oval and spindle-shaped with a smooth sur-
face, white in color, transparent, in an amount of
8 pieces was discharged from the wound. Wound
discharge (2.0 ml in volume) was sent for inocula-
tion to detect deep mycosis, identify the bacterial
pathogen, and determine antibiotic sensitivity.
Bacteriological examination of biopsy samples
on 25.09.2022 revealed the following pathologi-
cal flora: Enterococcus faecalis, Staphylococcus
epidermidis.

No contraindications for surgical treatment
were found. Surgical intervention was performed
on September 28, 2022 and consisted of removal
of a soft tissue neoplasm of the right forearm
and hand, excision of II finger superficial flex-
or, dissection of the transverse carpal ligament,
fasciotomy of the anterior and lateral muscle
compartment.

The surgery was performed in supine posi-
tion with the right upper extremity abducted and
placed on a side table. After standard treatment
of the operative field with antiseptic solutions
under a tourniquet, a shaped incision was made
along the volar surface of the right forearm and
a Y-shaped incision along the palmar surface of
the right hand. The antebrachial fascia and the

ligament of the carpal tunnel were dissected.
Revision surgery revealed the following changes:
the superficial flexor muscles of the fingers and
hand were hypertrophied, pale pink and gray with
yellow flecks, the median nerve was flattened, its
sheaths were pale, local narrowing was revealed,
being a sign of chronic nerve compression men-
tioned in modern literature as a phenomenon of
focal median nerve hourglass-like constriction.

Synovial sheaths of the finger flexors are hy-
pertrophied, thickened, gray, and there are saccu-
lar thickenings filled with transparent yellowish
fluid (Fig. 3). Suspended structures in the form of
yellow and white grains with a smooth surface are
visualized in the fluid in large numbers, varying
in size from 5.0 mm to 2.0 cm in length (Fig. 3).
On palpation, white formations are stiff and elas-
tic, yellow formations are soft, and all are homo-
geneous on section. Sheaths of flexor tendons are
changed throughout. Vascular and nerve bundles
are intact, not fused with the formation and un-
derlying tissues. The superficial flexor tendon of
the second finger is altered, and there is a rupture
with a defect of up to 3 cm. Taking into account
the extent of the process and complexity of the
segment anatomy, the formation was removed
fragmentarily within healthy tissues, the altered
tendon of the superficial flexor of the second fin-
ger was resected, and total synovectomy was per-
formed. After tourniquet removal, thorough he-
mostasis was performed, the wound was sutured
with interrupted sutures and drained with passive
drains (polyethylene half-tubes).

Fig. 3. View of the limb after fasciotomy of the anterior and lateral muscle compartments (a);
removed abnormal tissues — hypertrophic synovial sheath, grain-like structures of various sizes in large
numbers (b)
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Removed soft tissues were placed in physi-
ological solution (NaCl 0.9%) and sent for his-
tological examination to the AP department of
the Vreden National Medical Research Center of
Traumatology and Orthopedics, for Mtb detec-
tion — to the St. Petersburg Research Institute
of Phthisiopulmonology. On 03.10.2022 the re-
sult from the St. Petersburg Research Institute
of Phthisiopulmonology was received: DNA
of Mycobacterium tuberculosis complex was
detected.

On 07.10.2022 the results of histological ex-
amination were obtained. Macrodescription:
soft tissue fragments of 100 cm? of whitish color,
densely elastic consistency. Eight histological
specimens stained with hematoxylin and eosin
revealed the following changes: multiple foci of
hyalinosis with caseous necrosis surrounded by
a bank of lymphocytes with rare multinucleated
giant cells. In places, cell-free foci of hyalinosis,
located in loose areolar connective tissue, richly
infiltrated by lymphocytes, plasma xanthocytic
cells, histiocytes, macrophages. Fibrosis of ne-
crosis foci and their localized infiltration can be
seen periodically (in some places). Fibrous tissue
of different density, rich in cells of the described
composition was detected in the rest of the area.
Conclusion: inflammatory process of a specific
nature (tuberculosis?), combined with chronic
soft tissue inflammation (Fig. 4).

After surgery, the patient received the fol-
lowing therapy: ampicillin + sulbactam 1500 mg
(3.0 g) intravenously 3 times a day for 5 days;
ketonal 2.0 intramuscularly 2 times a day for

2 days; tramadol 2.0 intramuscularly once. For
5 days, daily dressings were administered, and
laboratory tests were performed according to in-
ternally approved protocols.

Dynamics in the early postoperative pe-
riod: analgesics were required for two postop-
erative days; part of the drains were removed in
24 hours, completely — on the second day after
surgery; the wounds healed by primary intention.
There were no neurogenic complaints, range of
motions in the fingers of the right hand and wrist
joint corresponded to the initial ones before sur-
gery, with no negative dynamics.

At the outpatient stage, the patient followed
the following recommendations: immobilization
of the right upper extremity with a splint for two
weeks after surgery; compression underwear of
class 1 compression for 6 months after surgery
for the right upper extremity from the distal pha-
langes to the upper third of the shoulder; amoxi-
cillin + clavulanic acid 1000 mg 1 tablet 2 times
a day for 2 months after discharge from the hos-
pital; ciprofloxacin 500 mg 1 tablet 2 times a day
for 2 months after discharge from the hospital.

When examined 2.5 months later, the patient
had no complaints. The function of the left hand
almost corresponded to the healthy side (Fig. 5).
When measured with a tape measure, the circumfer-
ence of the right upper extremity decreased by 2 cm
compared with the preoperative values. The patient
continued rehabilitation treatment under the super-
vision of a physiotherapist, underwent examination
at the Research Institute of Phthisiopulmonology,
where the diagnosis was confirmed.

Fig. 4. Histological specimens of soft tissue fragments:
a — cell-free foci of hyalinosis are located in loose areolar tissue richly infiltrated by lymphocytes;

b — multiple foci of hyalinosis with caseous necrosis surrounded by a bank of lymphocytes with rare
multinucleated giant cells. Hematoxylin and eosin staining. Mag. x280
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Fig. 5. Results 2.5 months after surgical treatment: a — maximal range of flexion in the finger joints of both
hands, sagittal view; b — maximal range of extension in the finger joints of both hands; ¢ — maximal range of
flexion in the finger joints of both hands, frontal view

DISCUSSION

Mycobacterium tuberculosis is a facultative in-
tracellular parasite and has the appearance of a
thin, straight or slightly curved bacillus, measur-
ing 1-10 x 0.2-0.6 um. Despite its simple prokar-
yotic structure, the microorganism has plasmids
that ensure its autonomous replication, genome
variability, and as a consequence commitment to
mutation. Specific properties of the bacterium
have evolutionarily resulted in a variety of mo-
lecular mechanisms that allow it to evade de-
tection by host immune system and eventually
multiply, causing persistent, difficult-to-treat
disease [5, 6].

Risk factors for disease development include:
older age, low social standing of a patient, nutri-
tional deficiency, a history of tuberculosis or con-
tact, immunosuppression, alcohol abuse, perma-
nent residence in endemic areas, and injections
of steroids [7]. Our case report illustrates several
risk factors for diseases of tuberculosis etiology,
namely, a history of intravenous drug injection,
presence of immunocompromising diseases such
as stage 4B HIV infection and chronic hepatitis
C. However, the patient denied any contact with
tuberculosis patients and use of steroids.

Mycobacterium tuberculosis is mainly aer-
osol-transmitted pathogen and has a discern-
ible tropism to lung tissue. Penetration into the
musculoskeletal system is possible in several
ways. During primary infection, bacteremia (ba-
cillemia) can occur, which is normally inhibited
by cell-mediated immunity. In patients with he-
reditary and acquired immunodeficiency states,
cell-mediated immunity is dysfunctional, and

bacillemia leads to hematogenous spread of the
microorganisms. Lymphogenous dissemination
of the bacteria into the musculoskeletal system
is also possible [8].

The absence of a primary focus in the body does
not exclude the possibility of extrapulmonary tu-
berculosis. Contact way of transmission of the
pathogen is realized through injury, when the mi-
croorganism gets on the damaged skin with soil or
water contaminated with the bacterium. Similarly,
vector-borne transmission is also possible. Cases
of extrapulmonary musculoskeletal tuberculo-
sis following the injection of intravenous forms
of drugs have been reported in the literature [9].
There are also cases of iatrogenic infection, the
number of which is increasing due to the spread of
medical tourism [10, 11]. I. Cheung et al. report a
clinical case of extrapulmonary tuberculosis after
total knee arthroplasty [12]. K.L. Winthrop et al.
identified an outbreak of mycobacterial infection
among clients of a nail salon [13].

In our clinical case, at the stage of preopera-
tive preparation, X-rays analysis did not reveal
calcinates of the Ghon's focus type in the lungs
(primary tuberculosis complex), which excludes
the presence of a primary lesion in the lungs and
hematogenous and/or lymphogenous dissemina-
tion of the bacteria. Thus, the contact mechanism
of infection is more likely.

After Mtb penetration into the patient's body,
tendon sheaths are affected with the formation
of a cold abscess, which extends to the surround-
ing anatomical structures (joint capsule, mus-
cles, tendons and synovial membranes) through
the interstitial spaces. Then the hypertrophy of
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synovial membranes, formation of granulomas
and zones of focal necrosis of periarticular soft
tissues occur [3].

Histological and clinical changes in the tis-
sues are dynamic and correspond to the three
stages described by A.B. Kanavel in 1923 [14].
The first stage is characterized by the production
of serous exudate with thickening of synovial
sheaths, at the second stage granulation tissue
is formed, consisting of "rice bodies", then at the
third stage of the disease massive caseous necro-
sis occurs along with adhesion of tendons and
their synovial sheaths with formation of drain-
ing sinuses (fistulous tracts) and "cold" abscess
[15, 16, 17]. All of the above stages occur without
causing pronounced clinical symptoms, as Mtb
do not produce endo- and exotoxins. Only as Mtb
multiplies and the tissues become hypersensitive
to tuberculoproteins do the first signs of infec-
tion appear (positive reaction to tuberculin). This
makes it difficult to diagnose tuberculous teno-
synovitis at the early stages of the disease [18].

In our clinical observation, disease course was
unobvious and slow. The patient first came to the
medical institution already at the third stage of
the disease according to Kanavel classification.
By this time, a draining sinus had formed on the
palmar surface of the hand, and an increase in
the hand circumference and tendon adhesion re-
stricted full range of fingers' motion.

There are several classic manifestations of tu-
berculous tenosynovitis: hygroma (ganglion) on
the palmar surface of the hand and lower third of
the forearm, carpal tunnel syndrome, and isolat-
ed tenosynovitis of one finger (the term "Sausage
finger" often appears in the literature) [19, 20,
21, 22].

Initially, patients with tuberculous tenosyn-
ovitis complained on a painless increase in the
volume of the fingers or hand compared to the
contralateral limb. Classical symptoms of inflam-
mation (erythema, hyperthermia, tenderness) of
the affected segment are not observed, and there
are no general symptoms of the infectious pro-
cess (increased body temperature, hypodynamia,
etc.). As tenosynovitis progresses and the space
for the neurovascular bundles decreases, the first
signs of neuropathy appear [7, 23].

Patients most often refer to a doctor with the
clinical picture of compression neuropathy of the
median nerve [7]. S. Hassanpour et al. reported 12
cases of tuberculous tenosynovitis of the flexor

tendons out of 1180 patients operated for carpal
tunnel syndrome. Large "rice bodies" in the hyper-
trophic synovial membranes were observed intra-
operatively in 10 cases, in 2 patients the affected
synovial membranes were filled with yellow exu-
date, no direct involvement of the median nerve
was noted in any of the cases. Full recovery was
achieved in all patients after surgical treatment in
combination with anti-tuberculosis therapy [24].

The nature of "rice bodies" is still a subject of
discussion. Some authors consider this phenom-
enon as a result of chronic tissue inflammation.
There is also a theory according to which "rice
bodies" are formed as a result of fragmentation
and disjunction of the synovial membrane due
to repeated local microinfarcts along its length
[3, 25, 26, 27].

It takes about two years from the contami-
nation to the development of above-mentioned
morphological changes in the tissues. On aver-
age, after three years, damage to the tendons oc-
curs, leading to their degenerative rupture with
clinical manifestations in the form of impaired
joint function in the fingers of the hand. One of
the symptoms of the third stage of the disease
is the formation of a "draining sinus", which is a
slit-shaped opening in the skin of the limb (often
on the palm surface of the hand), communicat-
ing with the tendon sheath, through which the
contents of synovial membranes ("rice bodies”,
synovial fluid) are spontaneously evacuated. In
the absence of treatment, the process spreads to
the bones of the extremity with the development
of secondary osteomyelitis [23].

Clinical and biochemical blood tests for diag-
nosis of this disease are often non-specific: the
parameters may be normal, in some cases there
is leukopenia, a moderate increase of erythrocyte
sedimentation rate (ESR) [20, 28].

X-ray, CT, MRI examinations, and ultrasound
of the limb are most commonly used to clarify
the diagnosis. The first two instrumental meth-
ods are most effective in case of bone tuber-
culosis, but X-rays can reveal indirect signs of
tenosynovitis in the form of increased soft tis-
sue volume. The most informative in the diagno-
sis of this pathology is MRI examination, which
confirms hypertrophy of synovial membranes,
granulomatous changes of tendons in the inter-
mediate signal of T1 weighted tomograms with
contrast enhancement of gadolinium drugs and
hyperintense signal of T2 weighted tomograms.

106 2023;29(2)

TRAUMATOLOGY AND ORTHOPEDICS OF RUSSIA



CASE REPORTS

Abscess and destruction of the underlying bone
can also be detected, as well as the symptom of
"rice bodies" [20, 28].

The presented clinical case, apart from being
extremely rare, is also interesting because de-
scribed clinical manifestations are not typical for
any of the above mentioned classical forms of the
disease (hygroma, carpal tunnel syndrome, sau-
sage finger). Upper extremity disease involved
all finger and hand flexor channels from the dis-
tal phalanges to the upper third of the forearm,
but did not manifest itself as a striking picture
of median or ulnar neuropathy, even despite the
already existing area of focal hourglass-like con-
striction of the median nerve, which was found
intraoperatively. Rice body symptom was the only
indirect sign of tuberculous tenosynovitis, which
was detected by MRI at the preoperative examina-
tion stage. Despite the involvement and complete
damage along the length of the superficial flexor
tendon of the second finger, the patient did not
complain of its dysfunction, apparently due to the
preservation of the deep flexor tendon.

Tenosynovitis of tuberculous etiology can
only be confirmed by microbiological and his-
tological examination. The material is obtained
by fine-needle aspiration biopsy, targeted biopsy
of the affected area, and intraoperative excision
of altered tissue. Acid-fast bacilli test, inocula-
tion, as well as molecular genetic testing (PCR),
histological examination, and determination
of adenosine deaminase levels in synovial fluid
are performed using the obtained sample [5].
Difficulties in diagnosis are the following: histo-
logical examination reveals non-caseous granu-
loma, which can be wrongly interpreted as sar-
coidosis. Transportation of biopsy material for
inoculation in formalin almost excludes the pos-
sibility of detecting bacilli in the sample [5, 23].

In addition, the diagnosis of tuberculous ten-
osynovitis is complicated by the presence of nu-
merous differential diagnoses, including: other
atypical mycobacterial infections, syphilis, sys-
temic lupus erythematosus, pyogenic infections,
brucellosis, osteoarthritis and rheumatoid ar-
thritis, etc. [2].

The most dangerous is the misinterpretation
of tuberculous tenosynovitis as a rheumatologic
disease whose therapy protocols include steroid
drugs. Administration of corticosteroids accel-
erates the process of soft tissue damage due to
Mycobacterium tuberculosis infection [17, 29].

Our clinical case demonstrates the diagnostic
value of PCR, with the help of which the causa-
tive agent was identified and the final diagnosis
was made. At the same time, the results of his-
tological examination confirmed the pattern of
chronic tissue inflammation, which can be in-
terpreted as a manifestation of several dozens of
other diseases.

Treatment of patients with tenosynovitis of
tuberculosis etiology includes thorough radical
synovectomy of all altered synovial membranes.
If tendons are involved, they must be excised.
Immediately after the surgical treatment the fol-
lowing combination of drugs should be taken,
corresponding to the standard antituberculosis
therapy: isoniazid, rifampicin, ethambutol and
pyrazinamide for 2 months, then isoniazid and
rifampicin for 4 months [19]. A number of stud-
ies recommend a longer course of drug therapy,
which sometimes lasts up to 18 months from the
time of surgery [6, 30].

P.P. Kotwal et al. reported on the successful
isolated conservative treatment without surgical
intervention of 75% of patients and their return
to full activity in an average of 5 months after the
start of the therapy [31]. Treatment of tuberculosis
of rare localization remains a controversial issue.
Predominantly, the authors recommend surgical
treatment if conservative treatment is ineffec-
tive, as well as at the second or the third stage of
the disease according to Kanavel classification.
[15,19]. Some studies demonstrate that the com-
bination of surgical treatment with antitubercu-
losis therapy guarantees persistent remission and
satisfactory clinical outcome [5, 19, 23].
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CONCLUSION

Tenosynovitis caused by Mtb is a rare disease that
requires careful perioperative management for
timely diagnosis and selection of proper treat-
ment tactics for the patient.

This clinical case demonstrates the need to be
cautious regarding extrapulmonary tuberculosis.
Identification of risk factors in the patient's medi-
cal history (presence of immunocompromising
diseases, long-term immunosuppression, unfa-
vorable social standing, drug and alcohol abuse)
should alert orthopedic surgeons when detecting
tenosynovitis of unknown etiology.

At the stage of clinical data collection, if teno-
synovitis of unknown etiology is detected, an
MRI examination should be prescribed. Detection
of rice body symptom is an indication for biop-
sy in order to identify the causative agent be-
fore surgical treatment. If tuberculosis etiology
of the disease is suspected, the patient should be
consulted and examined by a phthisiatrician. In
addition to lung X-rays, CT examination of the
chest should be performed to analyze the con-
dition of the lymph nodes, to detect or exclude
primary tuberculosis complex in the lungs and
lymph nodes. The presence of the limb neuropa-
thy in patient, instrumental signs of the second
or the third stage of tuberculous tenosynovitis
according to Kanavel classification are indica-
tions for surgical treatment.
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