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Abstract Background Chronic tenosynovitis of the upper extremities caused by Mycobacterium
kansasii (M. kansasii) is uncommon, but symptoms may overlap with other more com-
mon diseases. Late diagnosis and treatment can lead to disfiguration of structures and
rupture of tendons, resulting in worse cosmetic outcomes after reconstruction.
Methods We present a clinical case and literature review of M. kansasii in patients
with chronic tenosynovitis of upper extremities. PubMed was queried for cases of upper
extremities tenosynovitis caused by M. kansasii. The keywords “M. kansasii,” “tenosy-
novitis” and synonyms were used for search in different combinations. Manuscripts,
with no specific data or another condition, where the infection was not located in the
upper extremities, were reviews, or not in English, were excluded from the study.
Results We described 23 reported cases of tenosynovitis of the upper extremity
caused by M. kansasii. An immunosuppressed state was present in eight (34.8%) cases,
and 12 (52.2%) patients received immunosuppressive treatment. A long-time period
between the first appearance of symptoms and the definitive diagnosis was identified
(median: 7 months, interquartile range: 9). The most frequent symptoms were local

Keywords swelling (65.2%), pain (56.5%), mass effect (26%), and stiffness (13%). Tendon rupture

= chronic tenosynovitis ~ was found in three (13%) patients as a complication of the disease. Moreover, seven

= Mycobacterium kansasii  (30.4%) patients underwent previous surgeries to try to relieve the symptoms before

= characteristics definitive diagnosis was achieved.

= complications Conclusion M. kansasii is an important differential causal pathogen for tenosynovitis of

= hand the upper extremities. Although rare, raising awareness about this infectious disease is

= upper extremity imperative to avoid inadequate management and hazardous aesthetic sequelae.
Introduction presentation of NTM infection, especially in developed coun-

tries like the United States.?

Mycobacterium kansasii (M. kansasii) is the second
most common NTM, principally affecting the hand, and
the most frequent NTM infection of the joints and syno-
via,! even though the rate of frequency is five times lower

Extrapulmonary infection of nontuberculosis Mycobacterium
(NTM) is rare.! It could affect lymph nodes, skin, genitouri-
nary, and musculoskeletal systems, causing chronic infec-
tions in humans.?? Chronic tenosynovitis is a rarely described
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than Mycobacterium marinum.* It is considered an acid-fast
and slow growing mycobacterium that takes a long time to
appear in cultures®*; accordingly, the diagnosis is difficult in
early stages. Furthermore, immunosuppressed patients are
more prone to develop an infection by M. kansasii.>*

It is important to be aware that NTM could cause tenosy-
novitis of the hand, especially in the context of immunosup-
pression, to treat it promptly and preserve the structure and
function of the hands. To date, the specific disease character-
istics, complications, and treatment of chronic tenosynovitis
caused by M. kansasii are not well-known. For that reason,
we aim to present a case report and to perform a system-
atic review that describes the characteristics, complications,
and approach related to chronic tenosynovitis caused by
M. kansasii.

Clinical Case

A 64-year-old man with a 5-year history of treatment-resis-
tant rheumatoid arthritis (RA) presented with a 10-month
history of pain and swelling of his left wrist. He had been
hospitalized 1 year prior for development of drug rash with
eosinophilia and systemic symptoms to sulfasalazine, requir-
ing treatment with a short course of prednisone. Two months
later, he developed a warm mass on the dorsal surface of
his left wrist with restricted range of motion on extension
(=Fig. 1). Rheumatology prescribed hydroxychloroquine
200-mg daily, followed by a short course of corticosteroids,
as the symptoms were attributed to RA flare. Magnetic
resonance imaging (MRI) showed a circumferential het-
erogeneous collection of fluid in the extensor tendons com-
partment at the level of the wrist (=Fig. 2). The diagnosis
was severe active tenosynovitis of the extensors attributed
to RA, given the patient’s history. For the next 6 months, the
mass had a fast growth and then leveled off, despite treat-
ment. Rheumatology prescribed different biologic therapies,
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such as adalimumab, abatacept, and tocilizumab, without
improvement of the tenosynovitis.

The patient was referred to our department to exclude
other diagnoses that might have caused the tenosynovitis.
He underwent a left dorsal hand extensor tenosynovec-
tomy involving the extensor pollicis longus, extensor carpi
radialis longus, extensor carpi radialis brevis, extensor dig-
itorum communis, extensor indicis proprius, and extensor
digiti minimi. A dorsal incision was performed exposing
a very large mass on the dorsum of the hand composed of
inflamed synovium and fluid, which were sent to pathol-
ogy for analysis (=Fig. 3). Tocilizumab therapy was stopped
2 weeks before surgery, but he continued using prednisone

Fig. 1 Left hand appearance. (A) Dorsal view of the mass on left
wrist. (B) Side view of the mass on left wrist.

Fig. 2 Gadolinium-enhanced and fat-suppressed magnetic resonance imaging of the left wrist, demonstrating considerable signs of inflam-
mation and fluid surrounding the extensor tendons. (A) Sagittal view of the left wrist. (B) Axial view of the left wrist. Yellow arrows point to

the specific site of inflammation.
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Fig. 3 Intraoperative left hand appearance. (A) Exposed left wrist
synovia. (B) Extensor tendons of the left wrist exposed. (C) Surgical
specimen.

5-mg daily. Laboratory analysis showed the following results:
hemoglobin, 14.4 g/dL; hematocrit, 40.8%; white blood cell
count,7,000/uL; platelet count, 167 x 10°/uL; C-reactive
protein, <3.0 mg/L; c-antineutrophil cytoplasmic antibody,
negative; p-antineutrophil cytoplasmic antibody, negative;
antinuclear antibodies, 0.4 U; Smith antibody immunoglobu-
lin G, <0.2 U; rheumatoid factor, <15 IU/mL; and cyclic citrul-
linate peptide antibody, <15.6 IU/mL.

Pathology results of the synovial biopsy demonstrated a
moderate chronic inflammation and many epithelioid gran-
ulomas with minimal necrosis. Acid-fast bacilli (AFB) and
Gomori methenamine silver stains were negative for AFB and
fungal microorganisms, respectively, and bacterial and fungal
cultures were negative. AFB culture was positive for M. kan-
sasii, with three colonies reported 1 month after surgery, and
was negative by probe for Mycobacterium tuberculosis and
Mycobacterium avium complex.

After the procedure, his left hand surgical site healed, with
some minimal residual swelling, and specialized therapy was
performed to recover hand function (=Fig. 4). Initial empir-
ical therapy was azithromycin 500-mg daily, ciprofloxacin

Fig. 4 Postoperative images, 5 weeks after surgery. (A) Dorsal view
of the left hand showing a 85-mm scar. (B) Left hand making a fist.
(C) Side view of the left hand.

500-mg twice daily, and doxycycline 100-mg twice daily.
When the final results of AFB culture were reported, the
therapy was changed to ethambutol 1,200-mg daily, rifam-
pin 600-mg daily, and azithromycin 500-mg daily to be given
for 3 months until the following visit. The patient’s left hand
was progressing well after a few days; however, he decided to
continue treatment and follow-up in his hometown.

Systematic Review

Methods

A PICo model (population, interest, context) for a qualitative
study was constructed to determine the characteristics, com-
plications, and treatment of chronic tenosynovitis caused by
M. kansasii in the upper extremities. The PubMed database
was queried for cases of upper extremities chronic tenosyno-
vitis caused by M. kansasii. A search strategy was generated
using the following MESH terms: “tenosynovitis” OR “tenosy-
novitis/arthritis” OR “tenosynovitis/case” OR “tenosynovitis/
case reports” OR “tenosynovitis/in” OR “tenosynovitis/local-
ized” OR “tenosynovitis case reports” OR “tenosynovitis cases”
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OR “tenosynovitis complications” OR “tenosynovitis condi-
tions” AND “M. kansasii” OR “kansasii” OR “Mycobacterium,”
with last access on October 25, 2019. Articles were selected
for their accuracy in anatomical localization in the upper
extremities and with confirmed diagnosis. Identified articles
were uploaded into EndNote and screened manually by the
first author (M.T.H.) and selected according to the inclusion
and exclusion criteria. If there was any doubt in the selec-
tion of one article, the second author (A.S.) reviewed the
manuscript, and both reviewers came to an agreement for
the final decision. Articles written in English were included.
Exclusion criteria were manuscripts where there were no
specific data regarding M. kansasii infection, were reviews,
or were written in a language other than English. Relevant
data were extracted and presented as follows: author, year,
sex, age, time period between symptoms and diagnosis, past
medical history, immunocompromised status, symptoms,
site, initial treatment, diagnose confirmation, complications,
definitive treatment, antibiotic time, and outcome. As there
was substantial heterogeneity in the reported data, a quanti-
tative analysis could not be conducted and was not the goal
of this review. Bias assessment was not performed since the
publications included were all case reports.

Results

Our initial search query resulted in a total of 26 articles.
Excluding manuscripts with cases of tenosynovitis with no
specific data for M. kansasii, other conditions different than
tenosynovitis, and other locations different than the upper
extremities by screening on titles and abstracts yielded
20 articles. Including only English language articles, and
excluding reviews that did not describe any case, we identi-
fied 17 articles, from which 23 cases of chronic tenosynovitis
of the upper extremities caused by M. kansasii were reported
(=Fig. 5). All the articles were published between 1978 and
2018. We described characteristics and complications of the
23 reported casesin total (=Table 1). Most of the patients were
female (52.2%), with a female: male ratio of 1.09 and a mean
age of 54.74 (standard deviation: 12.18) years. An antecedent
of trauma was present in three (13%) patients>” and in one

§

E Records identified

'E through database

§ se arching Recorz‘l’s' zzsluded
(n=26) No specific data for M. kansasii

: (n=4)
Other conditions different than

2 Records after tenosynovitis (2=1)

E . . Location other than upper

£ screening of titles extremity (n=1)

% and abstracts

(n =20) Records excluded
(n=3)
Review (2=1)

-] : : : Manuscript in a language other
g g Studies @clyded in than Englich (7.2)
23 qualitative
B 8 synthesis
) (n=17)

Fig. 5 Flow chart of search strategy and articles identification.
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patient,® a history of chemical spill in the affected hand was
described. An immunosuppression state was usual but not
the most frequent immune state in patients with this infec-
tion, presenting in only eight (34.8%) cases.!*!> The median of
the time period between the first appearing of symptoms and
the definitive diagnosis was 7 months (interquartile range: 9,
range: 2-48). The most frequent symptoms were local swell-
ing (65.2%),16810-1416-19 pain (56.5%),167910.121518-20 mass effect
(26%),>9121315 and stiffness (13%).”° Twelve (52.2%) patients
received an initial immunosuppressive therapy.!3!6-81318-20
Two (8.7%) of these patients received this treatment due
to similar presentation to their previous RA disease!'* and
one (4.3%) due to previous episodes of joints pain.’® Other
immunosuppressive medical conditions included polymyo-
sitis,® diabetes mellitus,'®'? scleroderma,'! kidney transplan-
tation,™> and rheumatic polymyalgia.'* Furthermore, four
(17.4%) patients presented a carpal tunnel syndrome as ini-
tial disease presentation.!%!61920 Tendon rupture was found in
three (13%) patients as a complication of the disease."'81° All
the diagnoses were confirmed with a microbiological culture
of the tissue. Regarding treatment, seven (30.4%) patients
underwent previous surgeries before definitive diagnosis
to try to relieve the symptoms.5710121319 Antibiotic therapy
was given in all cases, with the most common regimen being
rifampin, ethambutol, isoniazid, and pyridoxine for long time
periods (mean: 13.27 months, range: 1-24) to avoid recur-
rence of the disease. Resistance to isoniazid was found in two
patients,'®!® two patients stopped treatment due to adverse
effects to ethambutol,'*'® one to rifampin,® and one to clari-
thromycin.' Definitive treatment such as tenosynovectomy,
surgical debridement, synovial biopsy, and antibiotic ther-
apy alone were performed in ten (43.5%),78101315-17.1920 pjpne
(39.1%),1691218 two (8.7%),'° and two (12.5%)!'""' cases, respec-
tively. The rate of recurrence of symptoms in patients with
tenosynovectomy was 50% whereas in patients who under-
went surgical debridement was 22%. No recurrence was
described in patients treated only with antibiotics. All cases
reported at the end a positive response to therapy.

Discussion

Our review of literature found the most important disease
characteristics of chronic tenosynovitis of the upper extrem-
ity caused by M. kansasii. M. kansasii was found in high rates
in the southern United States.* The bacteria has been found
in soil, natural water supplies, dust and animal milk,*'”
although in contrast to other common NTM, the major reser-
voir of M. kansasii appears to be tap water and people likely
acquire it by aerosol or trauma.? In our review, an antecedent
that suggests mode of transmission was not described for
almost all cases. This creates an impression that transmis-
sion by aerosol could be predominant over trauma as only
two cases reported the antecedent of trauma and one of
chemical spill in the hand where the tenosynovitis appeared.
Regarding other antecedents, more than half of the patients
were immunocompetent, which means that even when
immunosuppression state predisposes to prompt dissemina-
tion of the nontuberculous mycobacteria due to the decrease
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of inflammatory mediators action,'”?! immune state may not
be a strong factor that determines bacteria acquisition.

The median of the period time between appearing of
symptoms and definitive diagnosis was 7 months. This
finding suggests the insidious presentation of the disease
and the delayed diagnosis probably caused by the nonspe-
cific symptoms such as swelling, pain, mass effect, and stiff-
ness!s791318-2022 that can be confused to be an expression of
other conditions such as carpal tunnel syndrome,!%161920 pre-
vious history of joints pain,'® or RA.3

First immunosuppressive therapy was given in almost half
of the patients probably because of attribution of symptoms
to tenosynovitis caused by a history of RA or joints pain'!31®
or mechanical causes,5#1%2° or as a therapy for a previous
immunologic condition.®!"41> This therapy could worsen the
infection and could have been predisposed to tendon rupture
in three cases.!1819

Regarding diagnosis, all the cases confirmed their diag-
nosis through culture. We found that almost one-third of
the patients underwent previous surgeries before definitive
diagnosis, some of them may be the result of false nega-
tives after performing other diagnostic techniques or due to
an incorrect sample taking of synovial tissue and fluid for
culture. Moreover, NTM characterizes long periods of cul-
ture which can delay the definitive diagnosis.>* Stains for
acid-fast bacteria alone usually do not definitively diagnose
pathology. Culture of the bacteria has a high sensitivity, and
it should be considered the preferred diagnostic method.!*
Polymerase chain reaction and DNA hybridization tests are
recommended to shorten time to diagnosis, but negative
results do not exclude the infection.'”® Between the imaging
studies, we recommend when possible the use of MRI as it
helped acquire a better idea of the disease extension such in
the presented case.

Interestingly, the medical and surgical treatment strat-
egy differed between studies. There is no consensus on
therapy for M. kansasii chronic tenosynovitis. All patients
who underwent any type of surgical treatment were also
treated with antibiotics. We found a rate of recurrence of
symptoms of 50% in patients who had tenosynovectomy
and 22% in patients who had surgical debridement as a
definitive treatment. A promising approach is to perform
a tenosynovectomy in combination with surgical debride-
ment in these cases. However, future studies with higher
sample sizes should be performed to provide stronger evi-
dence that support a potential benefit. No recurrence was
found after synovial biopsy and in patients who only were
treated with antibiotics. Previously, drug therapy alone or
tenosynovectomy alone was attempted, but the frequency
of recurrence was high. Between the cases treated only
with antibiotics, one of them® was followed until 3 months
progressing well but a longer period of follow-up is needed
to evaluate better outcomes, while the other case'? had to
undergo reconstruction of hand after a long-time treat-
ment with antibiotics which suggests a worse hand func-
tion outcome. Therefore, after reviewing the presence
of complications and number of surgical procedures, we
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strongly recommend a combination of surgical tenosy-
novectomy and antibiotic chemotherapy. The Infectious
Diseases Society of America (IDSA) and American Thoracic
Society (ATS) guidelines recommend a combination
of rifampin, ethambutol, isoniazid, and pyridoxine for
18 months for pulmonary involvement, until cultures are
negative for 12 months.? Although this recommendation
was not established in a tenosynovitis scenario, most of
the previous cases used some of these antibiotics to treat
the bacteria in a chronic tenosynovitis presentation.!!?
Due to the lack of guidelines specifying the treatment for
NTM chronic tenosynovitis, therapy is usually adapted
to the patient and based on individual expert opinion to
avoid recurrence. As a result, many cases have shown no
recurrence with the use of the antibiotics recommended
by the IDSA-ATS guidelines with long (18 months) and
short (3-6 months) periods of treatment.??

The therapy applied in the reported case included
azithromycin, rifampin, and ethambutol and it was recom-
mended for 3 months with the possibility to extend the
therapy depending on the progression of the disease, until
18 months. We recommend this antibiotic regimen in com-
bination with thorough follow-up by a hand therapist. This
antibiotic regimen has been reported in tenosynovitis of
the finger caused by M. kansasii, with good results.’® It is
also important to provide close follow-up, when feasible, to
address any recurrence.

Strengths and Limitations

Limitations of our study included a possible publication
bias which made difficult defining a specific successful
treatment for this condition. In addition, inherent lim-
itations of a review methodology can involve search and
selection biases that should be also considered. However,
we believe this review is valuable as it is the first study
that reports all the cases, treatments, and complications
of chronic tenosynovitis in the upper extremities caused
by M. kansasii.

Conclusion

kansasii is an important differential causal pathogen to
consider in tenosynovitis of the upper extremities. Our
review identified that the mode of transmission of the
bacteria was not clear in most of the cases, and it was usual
to infect immunocompromise patients; however, it was
more common to appear in immunocompetent patients.
Moreover, immunosuppressive states may predispose
development of tendon rupture, considered the worst
complication. The diagnosis of the disease was usually late
due to its insidious progression and unspecific symptoms;
however, when symptoms appear this potential infectious
agent should be ruled out as a potential cause of tenosyno-
vitis. Early diagnosis of chronic tenosynovitis caused by M.
kansasii can be challenging based on the clinical presenta-
tion; however, prompt detection and treatment will avoid
morbidity and possible structural complications.
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