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Abstract: Mycobacterium marinum belongs to the slow growth photochromogenous mycobacteria group. It is pathogenic for fish and 
human beings in which it can cause cutaneous nodular and ulcerative lesions, sometimes with sporotrichoid arrangement.
We report three cases of sporotrichoid Mycobacterium marinum infections successfully treated with prolonged antibiotic therapy.
Tropical fish aquaria and, more in general, the water environment were identified as the source of infection.
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Introduction
Since the Fifties, when Mycobacterium marinum was 
recognized as the causative pathogen of a cutaneous 
disease called “swimming pool granuloma”,1,2 several 
human cases have been reported over the world.3–7

In 1962 the first case of M. marinum skin infection 
acquired from a tropical aquarium was reported,8 and 
since then this disease has been also defined.

“Fish tank granuloma”. Afterwards, several 
descriptions of human infection linked to the aquar-
ium environment were published,9–11 confirming the 
potential role of the infected fish tanks as a hazard in 
the transmission of the disease.

Other species of atypical (or nontuberculous) 
mycobacteria that are saprophytes in the aquatic 
  environments, such as M. fortuitum and M. chelonae,12 
have been reported as aetiological agents of human 
skin infection over the world.13–17

Furthermore, aquatic animals such as fresh-or 
saltwater fish, snails, shellfish, dolphins, shrimps and 
water fleas can be considered as vectors of human 
skin infection.5,18 Risk factors include skin injuries 
and water/fish related hobbies or occupations.

We report three cases of sporotrichoid skin infection 
due to Mycobacterium marinum, observed in Sicily. 
Tropical fish aquaria and, more in general, the water 
environment were identified as the source of infection.

case Reports
Case 1
A 32 year-old man, farmer, was a fish fancier and 
had the hobby of cleaning his “beautiful” home 
tropical freshwater fish aquarium without gloves 
periodically.

One day he injured himself with the fish spines so 
that, in a few weeks, two nodules developed on his 
dorsal left hand. The nodular skin lesions, mobile and 
painless, 2–3 cm in diameter, had a soft consistency 
and a reddish, slighty hyperkeratotic, ulcerative sur-
face (Fig. 1). Regional lymphadenopaty was absent. 
The patient’s general health was good.

Case 2
A 30-year-old aircraftman observed, 4-weeks after 
the injury while he was cleaning a private freshwater 
aquarium, a soft, reddish lesion, 3 mm. In diameter, 
without scaling, crusting, and ulceration on the left 
hand. After some days a erythematous and ulcerative 

nodular lesion of 1–2 cm in diameter was observed 
proximally the first lesion. After 10-days new lesions 
appeared along the lymphatic vessels in the typical 
sporotrichoid arrangement (Fig. 2).

Case 3
A 58-year-old man, farmer in a little town of Sicily, 
showed some lesions on the back of the right hand. 
Detailed questioning of the patient revealed that 3 weeks 
before he underwent a trauma on the same hand, during 
irrigation activities. Early a violaceous papula, 2–3 mm 
in diameter, appeared on the back of the hand; then 
some ulcerative nodules could be seen along the course 
of the lymphatics of the involved extremity in a sporo-
trichoid pattern. Moreover, the second finger of the right 
hand showed swelling,  erythema, pain and slight func-
tional impairment (Fig. 3). No radiopaque spines were 
revealed by X-ray examination of the involved tissues.

In all three cases the pulmonary findings and the 
complete blood screening and biochemical tests were 
within normal limits. The tuberculin skin test was neg-
ative. Skin biopsies were taken for histological and 
mycobacterial examination. The histopathology sug-
gested a granulomatous inflammation in the two third 
of derma (Fig. 4), a tuberculoid structure with central 
basophilic necrosis surrounded by several epithelioid 
cells and Langhans giant cells (Fig. 5), lymphocytes 
and monocytes. No acid-fast bacilli were detectable 
by Ziehl-Neelsen staining (data not shown).

The skin lesions were cultured for mycobacteria 
on Löwenstein-Jensen media at 30 and 37 °C. Growth 
occurred after 10–14 days at 30 °C. The results of the 
biochemical tests19 were indicative of M. marinum in 
all three cases.

The patients were successfully treated with Rifam-
picina (600 mg per day) and Ethambutol (20 mg/kg 
body daily) for two months.

Discussion
Atypical mycobacteria are saprophytic nontubercu-
lous mycobacteria showing a world-wide distribution 
in aquatic environments,5 both fresh and marine water. 
Infection can be acquired from sources as diverse as 
fish-tanks and swimming pool, mainly via inocula-
tion into the skin.

M. marinum was first isolated in 1926 by  Aronson20 
from saltwater fish that died in the Philadelphia 
 aquarium. In 1951 it was recognized as a cause of human 
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Figure 1. Mobile and painless nodules on the dorsal left hand.

Figure 2. Nodular lesions developed along the line of lymphatic drainage.

disease by Norden and Linell1 that isolated this organ-
ism from skin lesions in swimmers of a contaminated 
swimming pool in a Swedish town: Orebro.2 In 1962 
Swift and Cohen reported the first case of M. marinum 
skin infection acquired from an aquarium.8

The clinical manifestations, restricted principally to 
the extremities, range from a solitary  granulomatous 
verrucous papule that may occasionally  ulcerate 
to ascending lymphatic sporotricoid lesions. Rare 
cutaneous disseminated lesions have been described 
both in immunologically competent and in immuno-
suppressed patients. Lesions are most common on 
the elbows, knees and feet of swimmers, and on the 
hands and fingers of fish fanciers. They are painful in 
less than one-half of cases.

Even if similar skin lesions have been recently 
referred to other species of atypical mycobacteria, such 
as M. abscessus, M. fortuitum e M. chelonae,14,16,17,21 

M. marinum is the most common non-tuberculous 
mycobacterium to produce, along the lymphatic 
channels, cutaneous nodules resembling those of 
sporotrichosis.22,23

The clinical picture of the haematogenous and 
lymphatic dissemination of this bacterium consists of 
multiple erythematous papules and nodular-ulcerative 
lesions with sporotrichoid arrangement in the lower 
legs and forearms.

Two main types of skin lesions can be found: multi-
ple lesions in a sporotrichoid pattern along the course of 
lymphatic vessels or a single nodular lesion, at points of 
trauma, sometimes verrucous or psoriasiform, that breaks 
down to form a crusted ulcer or a suppurating abscess; 
sometimes it may remain warty. In  immunosuppressed 
patients the lesions can occur multiple and disseminated 

Figure 3. Some nodules in a sporotrichoid pattern on the back of 
right hand.
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on the trunk and limbs.24 Sometimes penetration to 
underlying structures may occur and, in endemic areas, 
skin lesions resembling those of cutaneous leishmania-
sis may develop. While the single nodular lesion gener-
ally resolves spontaneously with residual scarring in a 
period that ranges from three months to three years, the 
sporotrichoid form presents poor  inclination to healing. 
Most lesions are asymptomatic and only occasionally 
do hurt when bumped.  Lymphangitis and lymphade-
nophaty are absent regionally.3

Atypical mycobacteria seem to be pathogenic 
mainly on abraded skin and the terms ‘leisure-time 
pathogen’ and ‘hobby hazard’ indicate the association 
with fishing, swimming and keeping tropical fish. The 
incubation period ranges from one week to two months 
but it is usually two to three weeks long.

Early histological lesions show epidermal hyperk-
eratosis and acanthosis and an inflammatory type reac-
tion within the dermis with an infiltrate of  lymphocytes, 
polymorphonuclear cells and histiocytes. In older 
lesions a more typical tuberculoid architecture is 

 developed with epithelioid cells and Langhans giant 
cells.3 The granulomatous reaction may invade through 
the depth of the dermis and subcutaneous tissues. Our 
histopathological findings were consistent with the 
classical histological descriptions, and the absence of 
acid-fast bacilli in the lesions has already been reported 
in literature, given that only in about 10% of cases can 
the histopathology reveal acid-fast bacilli, which are 
usually located within histiocytes.25,26

As to the diagnosis, an accurate history taking, 
the appropriate cultural identification, the finding of 
a tuberculoid granuloma at histology are very impor-
tant elements. Skin testing with PPD did not prove to 
be helpful.

Mycobacterium marinum is poorly susceptible to 
antituberculous drugs. A standardized therapy  regimen 
for Mycobacterium spp. does not exist and spontaneous 
regression of the lesions does occur in some cases. The 
surgical excision or the destruction by cryosurgery or 
electrodessication and irradiation are useful in the single 
lesions.6,27 Rifampicin (600 mg per day) with Etham-
butol (20 mg per kg body daily) or in association with 
Trimethoprim and Sulfamethoxazole (800 mg per day) 
for two-to-four months resulted in healing of the 
lesions. Recently, Tetracycline (2 g per day), Minocy-
cline (200 mg per day) for one-to-three months have 
been reported to be effective. With antibiotic therapy, 
excision is usually unnecessary.28

The public health authorities should be alerted 
when a public source of infection is identified. 
 Maximum chlorination of swimming pools is 
 generally effective. Fish fanciers should know the 

Figure 4. Granulomatous inflammation in the two third of derma. E.E. 10X.

Figure 5. Conspicuous Langhans giant cells are present. E.E. 40X.
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risk of mycobacterial infection related to their hobby. 
The use of gloves and the covering of skin lesions 
could reduce the incidence of infections, as the two 
major risk factors for M. marinum infection are rep-
resented by exposure to M. marinum infected waters 
and presence of  superficial cuts or abrasions.

Three cases reported in this paper confirm both 
the diffusion of atypical mycobacteria in the water 
environment and the risk of infection associated with 
the aquarium hobby and with jobs involving frequent 
contact with contaminated waters.

Disclosure
This manuscript has been read and approved by all 
authors. This paper is unique and is not under consid-
eration by any other publication and has not been pub-
lished elsewhere. The authors and peer reviewers of 
this paper report no conflicts of interest. The authors 
confirm that they have permission to reproduce any 
copyrighted material. Written consent was obtained 
from the patients for publication of this study.

References
 1. Norden A, Linell F. A new type of pathogenic mycobacterium. Nature. 

1951;168:826.
 2. Linell F, Norden A. Mycobacterium balnei: a new acid-fast bacillus occur-

ring in swimming pools and capable of producing skin lesions in humans. 
Acta Tuberc Scand. 1954;Suppl 33:1–84.

 3. Philpott  JA, Woodburne  AR, Philpott  OS, Schaefer WB, Mollohan CS. Swim-
ming pool granuloma: a study of 290 cases. Arch Derm. 1963;88:158–62.

 4. Dickey RF. Sporotrichoid Mycobacteriosis caused by Mycobacterium 
 marinum (balnei) Arch Derm. 1968;98:385–91.

 5. Huminer D, Pitlik SD, Block C, Kaufman L, Amit S, Rosenfeld JB. 
 Aquarium-borne Mycobacterium marinum skin infection. Report of a case 
and review of the literature. Arch Dermatol. 1986;122(6):698–703.

 6. Edelstein H. Mycobacterium marinum skin infections. Report of 31 cases 
and review of the literature. Arch Intern Med. 1994;154:1359–64.

 7. Jernigan JA, Farr BM. Incubation Period and Sources of Exposure for Cuta-
neous Mycobacterium marinum Infection: Case Report and Review of the 
Literature. Clin Infect Dis. 2000;31:439–43.

 8. Swift S, Cohen H. Granulomas of the Skin Due to Mycobacterium balnei 
After Abrasions From a Fish Tank. N Eng J Med. 1962;267:1244–6.

 9. Adams RM, Remington JS, Seibert JS. Tropical Fish Aquariums. A Source 
of Mycobacterium marinum. Infections Resembling Sporotrichosis. JAMA. 
1970;211(3):457–61.

10. Heineman HS, Spitzer S, Pianphongsant T. Fish Tank Granuloma. Arch 
Intern Med. 1972;130:121–3.

 11. Angelini G, Bonamonte D. Dermatiti da batteri acquatici. In: Dermatologia 
acquatica. Milano: Springer-Verlag Italia; 2001. p. 135–46.

 12. Biondi M, Marranzano M, Allegra A, di Fazio G, Faro G, Ferrante M. 
Micobatteri atipici isolati dal suolo e dalle acque. Ann Sclavo. 1982;24: 
496–502.

 13. Wolinsky E. Nontuberculous mycobacteria and associated diseases. Am Rev 
Respir Dis. 1979;119:107–59.

 14. Rosenmeier GJ, Keeling JH, Grabski WJ, McCollough ML, Solivan GA. 
Latent cutaneous Mycobacterium fortuitum infection in a healthy man. 
J Am Acad Dermatol. 1991;25:898–902.

 15. Inglis V, Roberts RJ, Bromate NR. Mycobacteriosis: Nocardiosis. In: 
 Blackwell. Bacterial Diseases of Fish. Scientific Publications: Oxford, 
England; 1993. p. 219–33;.

 16. Hautmann G, Lotti T. Atypical mycobacterial infections of the skin. 
 Dermatol Clin. 1994;12:657–68.

 17. Campo Dall’Orto B, Penati V, Florio D, Pavoletti E, Zanoni RG, Prearo M.  
Su di un caso di micobatteriosi umana da Mycobacterium chelonae. Boll Soc 
It Patol Ittica. 2003;38:36–46.

 18. Jolly HW, Seabury JH. Infections with Mycobacterium marinum. Arch 
 Dermatol. 1972;106:32–6.

 19. Kent PT, Kubica GP. Public health mycobacteriology. A guide for the 
level III laboratory. U.S. Department of Health and Human Services, Center 
for Disease Control: Atlanta, Georgia; 1985.

 20. Aronson JD. Spontaneous tuberculosis in salt water fish. J Infect Dis. 
1926;39:315–20.

 21. Bartralot R, Pujol RM, García-Patos V, et al. Cutaneous infections due to 
nontuberculous mycobacteria: histopathological review of 28 cases. Com-
parative study between lesions observed in immunosuppressed patients and 
normal hosts. J Cutan Pathol. 2000;27:124–9.

 22. Kostman JR, DiNubile MJ. Nodular lymphangitis: a destructive but often 
unrecognized syndrome. Arch Intern Med. 1993;118:883–8.

 23. Brady RC, Sheth A, Mayer T, Goderwis D, Schleiss MR. Facial sporotrichoid 
infection with Mycobacterium marinum. J Pediatr. 1997;130(2):324–6.

 24. Gluckman SJ. Mycobacterium marinum. Clin Dermatol. 1995;13:273–6.
 25. Rees RB, Bennett JH. Granuloma following swimming pool abrasion. 

JAMA. 1953;22:1606–10.
 26. Kerr JH, Barrett TL. Atypical mycobacterial diseases. In: Military 

 Dermatology Ed Brigadier General Russ Zajtchuk, MC, U.S. Army, 1994; 
p. 391–422.

 27. Jogi R, Tyring SK. Therapy of nontuberculous mycobacterial infections. 
Dermat Ther. 2004;17:491–8.

 28. Weitzul S, Eichorn PJ, Pandya AG. Nontuberculous mycobacterial i nfections 
of the skin. Dermatol Clin. 2000;18:359–77.

Sporotrichoid mycobacterium marinum infections

Clinical Medicine Insights: Dermatology 2010:3 29

http://www.la-press.com
http://www.la-press.com

