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Introduction 
Mycobacterium marinum is a nontuberculous 
mycobacteria species (NTM) with worldwide 

distribution that lives in fresh or salt water. It causes 
infections in fish and can also cause opportunistic 
infections in humans [1-4]. Human disease produces 
nodular or ulcerating skin lesions, occurring mainly 
over the extremities (especially fingers and bony 
prominences) with onset after an incubation period 
of two to 6 weeks [5, 6]. A sporotrichoid pattern may 
be seen in up to one-third of the cases owing to 
lymphatic spread [6]. Invasive infections such as 
tenosynovitis, septic arthritis, and osteomyelitis are 
uncommon [7]. The infection has been associated 
with minor trauma and subsequent exposure to 
contaminated water or fish and there is a high 
incidence in aquarists [1-3, 8]. We present a case of 
lymphocutaneous infection caused by M. marinum in 
which microbiological studies in one fish in contact 
with the patient confirmed the source of the 
infection, thereby confirming the link between the 
patient’s hobby and the disease. 

 
Case Synopsis 
A previously healthy 33-year-old man was examined 
in our department. He described a 3-month history 
of skin lesions consisting of painful plaques and 
nodules on the right hand and forearm. He recalled a 
minor cut in the right third fingertip one month 
before the symptoms’ onset; the cut had 
spontaneously healed in two weeks. The patient first 
noticed tingling of the right third finger, followed by 
an ulcerated nodule on the laceration site and 
progressive finger inflammation. More lesions 
developed over the right upper extremity. The 

Abstract 
Mycobacterium marinum is a nontuberculous 
mycobacterial species with worldwide distribution 
that lives in fresh or salt water and is responsible for 
infections in fish, and sometimes in humans. Human 
disease consists mainly of cutaneous nodules, but 
deep structure involvement may also occur. 
Diagnosis of M. marinum infection remains a 
challenge, with a considerable time delay between 
onset of symptoms and diagnosis. We present a 33-
year-old man with no immunosuppressive history 
who was seen in our department with skin nodules 
over his hand and forearm, distributed in a 
sporotrichoid pattern. His hobbies included 
maintaining an aquarium of tropical fish. Histological 
examination of the patient’s skin biopsy was 
compatible with the diagnosis of mycobacterial 
infection, and the Ziehl-Neelsen staining revealed 
acid-fast bacilli. Molecular techniques confirmed the 
suspicion of M. marinum infection. A necropsy was 
performed on one of the patient’s fish, more 
specifically, a Poecilia reticulata, and resulted in 
identification of M. marinum from its gut. The patient 
was treated with clarithromycin, ethambutol, and 
rifampicin for 9 months, with clearance of infection. 
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symptoms worsened markedly in the post-operative 
period after an emergency appendectomy owing to 
acute appendicitis. He had previously been 
diagnosed with “skin infection” and underwent 
therapy with multiple courses of antibiotics 
(dicloxacillin, ciprofloxacin, and topical fusidic acid 
cream) with no improvement. There was no history 
of immunosuppression. The patient reported to have 
fishkeeping as a hobby and he kept dozens of 
tropical fish in a 200-liter tank, which he cleaned and 
maintained without any hand protection. 

Dermatological examination revealed inflammatory 
signs involving the third right finger and an ulcerated 
nodule of the right fingertip, with abnormal 
granulation tissue (Figure 1A). Other red-to-purplish 
ulcerating nodules, some suppurative, were visible 
on the dorsal aspect of the right forearm distributed 
in a sporotrichoid pattern (Figure 1B). Satellite 
lymphadenopathy was palpable over the epitroclear 
area. He had no fever. 

In view of the clinical picture, our suspected 
differential diagnosis included sporotrichosis, 
atypical mycobacteriosis, and cutaneous 
tuberculosis. Given the hobby-related risk factor, M. 
marinum infection was considered likely to be 
involved. 

Routine blood test results were within normal limits. 
HIV, HBV, HCV, and HTLV serologies were negative. 
QuantiFERON-TB testing was positive but the chest 
X-ray did not reveal any evidence of latent or active 
tuberculosis. Mycological and bacteriological studies 
of purulent material and biopsy of one cutaneous 
nodule were negative, but a few acid-fast bacilli 
(AFB) were identified on direct examination with 
Ziehl-Neelsen (ZN) staining. Cultures of the exudate 
were negative. 

Histological examination of the patient’s skin biopsy 
revealed a dermal granulomatous inflammatory 
infiltrate with suppurative granulomas (Figure 2). 
PAS staining was negative and the ZN staining 
revealed a few AFB. Polymerase chain reaction (PCR) 
amplification of the highly conserved region of 16S 
rRNA and 439-bp hsp65 gene performed on fresh 
tissue from the skin biopsy confirmed the diagnosis 
of M. marinum infection. To assess the degree of 
involvement of deeper structures, the patient was 
subjected to an X-ray and magnetic resonance 
imaging study of the hand, wrist, and forearm, which 
ruled out osteitis and tenosynovitis. 

The source of the infection was confirmed by a 
necropsy of one of the patient’s fish, more 
specifically a Poecilia reticulata, commonly known as 
a guppy. M. marinum was identified by molecular 
methods from the gut of the fish. 

 
Figure 2. Histopathological features. Dermal granulomatous 
infiltrate with suppurative granulomas. H&E, 400×. 

 
 

Figure 1. Clinical presentation. A) Inflammatory signs on the 
third right finger and an ulcerated nodule in fingertip are seen. B) 
Red-to-purplish ulcerating nodules on the dorsal aspect of the 
right forearm following a lymphocutaneous (sporotrichoid) 
pattern. 

A 
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The patient was treated with clarithromycin, 500mg 
twice daily, rifampicin, 600mg once a day, and 
ethambutol 25mg/kg once a day (1.2g a day) orally. 
After two weeks of therapy we observed marked 
remission of the infection with clearance of the 
inflammatory signs (Figure 3). The patient 
completed 9 months of treatment with complete 
clinical resolution, no sequelae, and no adverse 
effects (Figure 3). 

 
Case Discussion 
Diagnosis of M. marinum infection remains a 
challenge, with a considerable time delay between 
initial onset of symptoms and diagnosis [3, 4, 7, 9, 10]. 
A careful medical history is critical for the correct 
diagnosis and it should be suspected in both 

immunosuppressed and immunocompetent 
individuals, particularly in fishermen or aquarium 
enthusiasts, who present with granulomatous 
inflammation of the upper limb after minor trauma 
associated with water exposure. 

Besides M. marinum, several other mycobacterial, 
bacterial, fungal, protozoal, and viral infections can 
present in a sporotrichoid pattern. Some neoplasms 
(including keratoacanthomas, squamous cell 
carcinomas, and lymphomas) and rarely, reactive 
dermatoses such as Sweet syndrome can also 
present with skin lesions distributed in the same 
manner [11]. Therefore, histological examination and 
microbiological culture of the skin are essential for 
the correct diagnosis [7, 9, 11]. PCR-ELISA can be 
useful to speciate the organism. QuantiFERON  

 

Figure 3. Clinical follow-up. A) Initial picture, before treatment. B) Two weeks after starting treatment, a significant clinical 
improvement is seen with clearance of the inflammatory signs. C) Complete resolution, by the end of the treatment course. 
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testing may have been positive because protein 
derivatives from M. tuberculosis share common 
antigens with NTM [7, 12]. 

There are no specific criteria or guidelines for the 
treatment of skin infections caused by NTM [1, 3, 5, 
10], but the 2007 recommendations of the American 
Thoracic Society, and the Infectious Diseases Society 
of America (ATS/IDSA) are universally followed [13]. 
The prognosis of fish tank granuloma is favorable as 
long as it is appropriately treated before deep soft 
tissue and/or bone involvement develop [13, 14]. 
Generally, the skin infection is curable with a 
combination of antimycobacterial agents, including 
clarithromycin, ethambutol, and/or rifampicin [4, 5]. 
According to the ATS/IDSA statement and 
recommendations, a reasonable approach is to treat 
with two active antibiotics for one-to-two months 
after resolution of symptoms. Clarithromycin and 
ethambutol are likely to provide the optimal balance 
of efficacy and tolerability for most patients, with the 
addition of rifampin in cases of deep structures 
infection [13, 14]. In our case, we decided to add 
rifampin since identification of the mycobacteria was 
not immediately available at the time of the clinical 
diagnosis. Susceptibility testing is not routinely 
recommended and should be reserved for patients 
who remain culture positive after several months of 
therapy; surgical debridement may be indicated for 
disease involving closed spaces of the hand and 
when standard therapy has failed [13]. 

The prevalence of Mycobacterium spp. in ornamental 
fish has been reported as high as 47% [8, 15]. This 

case illustrates the need for adequate personal 
protective equipment, mainly for the hands of fish 
tank keepers. 

Mycobacterial identification using PCR 
amplifications is an accurate and rapid technique for 
identification of M. marinum in fish [16]. The 
demonstration of the source of infection helps 
patients to understand their disease and fully 
acknowledge the importance of their role in active 
prevention. Diseased fish exhibit clinical signs [16], 
but there is no specific treatment and destruction of 
all affected stocks and disinfection of fish tanks (with 
ethanol, Lysol, or sodium chlorite) is absolutely 
required [8]. 

 

Conclusion 
The diagnosis of M. marinum infection is difficult and 
it should be suspected in patients with skin 
infections that fail to respond to antibiotics active 
against streptococci and staphylococci, particularly 
when there is a history of water or fish exposure. 
DNA-specific PCR amplification is an accurate and 
rapid technique for identification of M. marinum in 
human tissue and fish. Our case highlights the 
importance of personal protective equipment, 
mainly gloves, in fish tank keepers to prevent these 
infections. 
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