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Abstract

Swimming-pool granuloma and fish tank granuloma refer to the infections caused by Mycobacterium marinum. After
having been discovered in salt water fish in Philadelphia Aquarium and described in 1926, this skin infection was first
reported in humans in 1951. It developed in people who had swum in contaminated swimming pools. M. marinum is
a non-tuberculous, atypical mycobacterium, which is found on plants, soil and fish in freshwater and salt water world-
wide. Humans become infected usually after trauma and contact with an aquatic environment. Infection is limited to
the skin and usually occurs in healthy individuals, but in immunocompromised patients the infection may disseminate
or spread to the subcutis and bone. The lesions usually appear as solitary nodules or plaques that may lead to sup-
purative ulcers after 2-3 weeks of incubation. Occasionally, there may be sporotrichoid spread along lymphatics. Its
diagnosis is frequently delayed, probably because the infection is very rare and a history of aquatic exposure, which
is present in the majority of cases, is often overlooked. Common misdiagnoses include fungal and parasitic infection,
cellulitis, verrucous tuberculosis of the skin, gout, rheumatoid arthritis, a foreign body and a skin tumour. We present
a case of a 39-year-old Caucasian male with a 12-month history of a single erythematous tender nodule on the right
dorsal aspect of the right hand. Histopathological examination revealed longstanding suppurated granulomatous
inflammation. The infection was not responsive to several courses of antibiotics until we introduced doxycycline
capsules as monotherapy which led to complete remission after 5 months.
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Introduction

Mycobacterium marinum is a nontuber-
culous photochromogenic mycobacterium
causing a disease in many fish species from
cold or warm, fresh or salted water. Human
infection follows the contact with fish or con-
taminated water. First described as “swim-
ming-pool granuloma”, nowadays M. mari-
num skin infection often results from inade-
quate aquarium maintenance and is called
“fish tank granuloma”. The infection is com-
monly limited to the skin of the limbs, but it

tibility are unknown because cases were re-
ported separately in the literature, no thera-
peutic trial has been done, and data on M.
marinum susceptibility are scarce (limited
number of strains and antibiotics) (6, 7).

Case 1

A 39-year-old male patient reported an
asymptomatic lesion on the right dorsal third
metacarpophalangeal joint with 12 months of
evolution. The lesion initially presented as a

can spread to deeper structures, resulting in
tenosynovitis, arthritis, and osteomyelitis (4,
5). Surgery, antibiotics and cryotherapy have
been recommended for the treatment of M.
marinum infections, but none of these treat-
ments has proved to be superior. Antibiotic
efficacy and its correlation to in vitro suscep-
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pustule on the dorsum of the right hand, with
progression in the next few months to the
plaque with a purulent discharge (Figure 1).
Prior to consultations, the patient had re-
ceived repeated prescriptions for topical cor-
ticosteroids, with no evidence of improve-
ment. Skin biopsy was performed and his-
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Figure 1. Clinical presentation of tender rough-whitish erythematous nodule on the
dorsal side of the right hand

topathological investigation showed suppura-
tive granulomatous inflammation, and he was
treated with rifampicin and claritromycin, with-
out improvement. After months of clinical eval-
uations by different specialists, the patient was
admitted to our Department of Dermatology.
Clinical examination did not reveal other skin/
mucosal lesions, reduced sensitivity, lympho-
nodopathy, nor any associated systemic man-
ifestations. Having taken the detailed anamne-
sis (the patient had an aquarium), we performed
the second biopsy, along with cultivations of
the tissue for typical and atypical mycobacteria
that confirmed infection with atypical mycobac-
teria. Antibiotic treatment with doxycycline
caps. 200 mg/daily was introduced and result-
ed in complete resolution of the lesion after 5
months (Figure 3).

Discussion

M. marinum is a non-tuberculosis myco-
bacterium living freely in an aquatic environ-
ment. It is responsible for the development of
a distinctive cutaneous infection that may result
in abraded skin, following the contact with the
contaminated salt or fresh water or infected

aquariums. M. marinum is an uncommon cause
of skin infections. Therefore, a substanial delay
has been observed between the appearance
of the lesions and the correct diagnosis. The
disease usually presents as a solitary, red to

b S |
Figure 2. Histopatological examination showed an
abscess in the center due to neutrophils and necro-
sis, with histiocytes, epithelioid cells and multinu-
cleated giant cells, around the abscess (HE x50)
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Table 1. Treatment options for fish-tank granuloma*

Type of lesion

Antibiotics Duration

Doxycycline 200mg/day [present case]

Superficial (limited 1-3 lesions)

Clarithromycin 500 mg/day [9]
Minocycline 200 mg/day [8,9] 212

Ciprofloxacin 1000 mg/day [8] months
Trimethoprim-sulfamethoxazole 160/800 mg/day [12]
Amikacin 400 mg/day [9]
Rifampicin 600 mg/day + Ethambutol 15-25 mg/day [11]
Numerous lesions (>3), Sporotrichoid Rifampicin + Clarithromycin [13] 212
spread, deep infection + skin involvement) Rifampicin + Minocycline[13] months

Surgical excision

*modified from Bhatty et al. [14]

violaceous papule and/or nodule evolving to a
verrucous plaque that may ulcerate on the ar-
eas of trauma. The diagnosis of a skin M. mari-
num infection requires a high index of suspi-
cion, a detailed exposure history, as well as the
knowledge of laboratory growth characteris-
tics of the organism (4, 8, 9). Although the

diagnosis was confirmed in our case by isola-
tion and identification of the organism, in
practice the diagnosis remains largely pre-
sumptive based on clinico-histological fea-
tures and the response to treatment (10).
There have been many therapeutic mo-
dalities used effectively in the treatment of M.

Figure 3. Clinical presentation at the end of antibiotic treatment
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marinum infections such as surgery, cryo-
therapy, and different antibiotic regimens. How-
ever, there is no proven treatment of choice
because M. marinum is a multidrug resistant
species, and treatment is based primarily on
personal experience and the preference of the
individual researchers. Antibiotic monotherapy
is usually, but not always, associated with infec-
tions limited to skin and soft tissue, and com-
binations of two or more antibiotics are used
for more severe infections that spread into the
local tissue. In superficial skin infections, dox-
ycycline, clarithromicyin, minocycline and tri-
methoprim-sulfamethoxazole are used as
monotherapy. A combined therapy with two or
more drugs (e.g. rifampicin associated with
ethambutol) might be required due to drug re-
sistance. An isolated combination of rifampicin
and ethambutol has been recommended in
severe infections, including those with a spo-
rotrichosis-like distribution. (11,12) Treatment
should be administered for at least 6 weeks up
to 12 months, depending on the clinical evolu-
tion of lesion (13). In Table 1 treatment options
for fish-tank granuloma are presented.

Conclusion

A detailed exposure history, high index
of suspicion, as well as the knowledge of the
laboratory growth characteristics of the or-
ganism is needed to establish the diagnosis
of fish-tank granuloma. Antibiotic therapy
should be tailored to the individual patient’s
reponse, and in resistant cases, surgery
should also be considered.
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Fish tank granuloma - prikaz slucaja

Sazetak

Fish tank granuloma je infekcija izazvana atipi¢nom
mikobakterijom (M. marinum), koja se moze naci kako
u slatkoj, tako i u slanoj vodi (naj¢es¢e u kontaminiran-
im akvarijumima i bazenima). Infekciju karakterise
spororastuci plak ili nodus, a predilekciona mesta su

uglavnom doniji ili gornji ekstremiteti, a kod imunokom-
promitovanih pacijenata, infekcija se moze disemino-
vati ili Siriti na supkutano tkivo i kost. Dijagnoza se
Cesto kasno postavi, zato $to je infekcija ovom bak-
terijom veoma retka, a Cesti su i slu¢ajevi kada se infek-
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cija pogresno dijagnostikuje kao gljivi¢na i parazitarna
infekcija, celulitis, tuberkuloza koze, giht ili reumatoidni
noduli. Prikaz slu¢aja. Pacijent, starosti 39 godina, koji
unazad 12 meseci ima bolno osetljiv, eritematozan
nodus na dorzalnoj strani desne $ake. Histopatolo$ki
je verifikovana supurativha granulomatozna inflamac-

ija. Postejeca infekcija koZe nije dala zadovoljavajuéi
terapijski u¢inak tokom primene dvojne antibiotske
terapije klaritromicin i rifampicinom, dok u terapiju nije
uveden doksiciklin, kao monoterapija, $to je rezultiralo
kompletnom remisijom nakon pet meseci le¢enja.

Kljuéne re€i: Mycobacterium marinum; Mikobakterijske infekcije; Bakterijske kozne bolesti; Granulom; Dermatoze

ruku; Doksiciklin
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