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AA 70-year-old immunocompetent man 
presented with mildly painful and pruritic 
erythematous patches and vesicles on the 
right dorsal aspect of the distal middle � nger. 
The patient denied paresthesia, swelling, or a 
reduction in sensation or range of motion. The 
lesion had been present for four weeks without 
changes in severity or morphology, though 
the patient noted slight improvement with 
valacyclovir 1g taken three times daily for three 
days prior to consultation.

Pertinent negatives from the patient’s past 
medical history included no recent digital 
trauma, insect bites, or infections. The patient 
denied a dermatologic history of herpes, eczema, 
psoriasis, or fungal infection. Chronic medical 
conditions were limited to hypertension and 
hypercholesterolemia, while allergies were 
limited to rash with penicillin. 

The patient is a physician and is employed as a 
medical school administrator, though he denied 
patient exposure or excessive handwashing. The 
patient disclosed that his wife has a history of 
herpes labialis. Also, he often tends to a home 
� sh tank without using gloves. No one else tends 
to the � sh tank. Of note, the patient noticed the 
skin lesion three weeks after purchasing the 
� sh; two of the � sh also died within three weeks 
after purchase. Social history was otherwise 

nonremarkable for exposure to chemicals or 
corrosive agents, close contact with scabies, 
involvement in contact sports, smoking, alcohol 
or chronic drug use, or risk factors for human 
immunode� ciency virus (HIV) infection.

Pertinent negatives from a review of systems 
included the absence of other skin, nail, or 
mucosal lesions or systemic manifestations.

On exam, the patient presented with 
violaceous patches and vesicles with slight honey-
colored crusts just proximal to the nail bed on the 
right dorsal middle � nger (Figure 1). Lesions were 
limited to the right distal middle � nger and were 
not accompanied by swelling, warmth, or nail or 
lymph node involvement. There was no reduction 
in sensation or range of motion and there was no 
tenderness upon palpation. Physical examination 
was otherwise nonremarkable.

Considering the patient’s history and 
presentation, herpetic whitlow and dyshidrotic 
eczema were the main diagnoses considered, for 
which the patient was respectively prescribed 
valacyclovir oral 1g twice daily for one week and 
triamcinolone acetonide 0.1% topical ointment 
to be applied to the a� ected area twice daily for 
two weeks. Application of emollients was also 
advised.

The patient presented one month later 
without improvement in symptoms. In the 
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interim, he was prescribed trimethoprim-
sulfamethoxazole and cephalexin by another 
physician, which also did prompt improvement. 
Di� erential diagnoses now included: recurrent 
hepatic whitlow, dyshidrotic eczema, 
acrodermatitis continua of Hallopeau, bullous 
tinea, and mycobacterial infection.

Shave biopsy was performed and valacyclovir 
was continued to cover for recurrent herpetic 
whitlow pending biopsy results.

On 10-day follow-up, the patient had 
failed to respond to valacyclovir again. Biopsy 
revealed a papillary dermal lymphohistiocytic 
in� ltrate with few neutrophils, severe edema, 
and a � brinohemorrhagic exudate suggestive 
of infectious dactylitis. Findings potentially 
indicative of eczema, psoriasis, or viral etiology 
were not observed, and Periodic acid–Schif 
stain failed to identify pathogenic fungal 
microorganisms. Nevertheless, the patient’s 
presentation with the absence of swelling 
and/or warmth and his failure to respond to 
trimethoprim-sulfamethoxazole, cephalexin, 
and valacyclovir were inconsistent with a 
bacterial infectious dactylitis or herpetic 
whitlow as the leading diagnoses. The patient’s 
failure to respond to a topical steroid also 
was inconsistent with dyshidrotic eczema. In 
considering the patient’s � sh tank exposure, 
minocycline oral 100mg twice daily was 
prescribed and Acid-fast Bacilli (AFB) testing of 
the previous biopsy sample with hematoxylin 
and eosin stain was requested for presumed 
infection with Mycobacterium marinum. The 
patient denied a biopsy for deep tissue culture. 
Results of AFB testing were later found to be 
negative.

The patient’s lesions resolved completely 
after 12 weeks of minocycline (Figure 2). 

Excluding mild photosensitivity and thrush 
that resolved with two weeks of � uconazole, 
the patient did not experience signi� cant side 
e� ects. Nevertheless, the lesions recurred within 
a month of minocycline discontinuation on the 
original distal right middle � nger and on the 
right fourth � nger. Clarithromycin (500mg twice 
a day) and ethambutol (15mg/kg once a day) 
were prescribed, and the lesions were biopsied 
for deep tissue culture and polymerase chain 
reaction (PCR), which were both later found to 
be negative. The patient’s lesion cleared within 
two weeks, and treatment with clarithromycin 
and ethambutol was continued for an additional 
two months.

DISCUSSION
The incidence of cutaneous nontuberculous 

mycobacterial (NTM) infections, at 1.3 per 
100,000 person-years, has increased by nearly 
three-fold from 1980 to 2009 as reported by a 
Minnesota population-based study. Of the NTM 
infections, Mycobacterium marinum infection 
was reported as the most common (45% of 
cases).1

Mycobacterium marinum is commonly 
referred to as “� sh tank granuloma,” as infection 
is attributed to aquarium exposure in the 
majority of cases (84%).2 Other less commonly 
implicated sources of infection include � sh 
and shell� sh, as well as salt, brackish, or fresh 
water. Swimming pool-related exposure is scarce 
and has been further minimized by current 
disinfection and chlorination procedures.3 Most 
reported cases have incubation periods of less 
than four weeks.3

Consistent with the short incubation period 
of the cases reported in the literature, our 
patient’s lesion developed within three weeks 
after purchasing the � sh tank. Di� erent strains 
of Mycobacterium marinum vary in their e� ects 
on � sh and humans. In a study of zebra � sh, Van 
der sar reported that the strain transmittable to 
humans was lethal to � sh within three weeks, 
whereas the strain with limited transmissibility 
to humans produced a disease in � sh with 
a more indolent course.4 Analogously, our 
patient noted that his skin lesion developed 
concurrently with the deaths of two of his � sh. 

Lesions most commonly present on the upper 
extremity (95%), particularly the hand (80% 
of upper extremity lesions), and may involve 
more than one location (67%).2 There are no 
pathognomonic cutaneous presentations. 

Presentation may range from painful or painless, 
single or multiple erythematous papules, 
nodules, plaques, or verrucous lesions with 
or without crust and/or ulceration. Lesions 
have commonly been reported to follow a 
sporotrichoid spread without accompanying 
lymphadenopathy. Categorization of the lesions 
into three types may guide treatment: Type 1 
lesions are self-limited, 1cm to 2cm super� cial 
erythematous papular or verrucous lesions that 

FIGURE 1. Violaceous patches and vesicles limited to the right dorsal distal middle � nger

FIGURE 2. Complete resolution of lesions in response to 12 
weeks of oral minocycline (100mg twice daily)
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may be treated with antibiotics if remission is 
not observed; Type 2 lesions are subcutaneous 
granulomas that should be treated with 
antibiotics; and Type 3 lesions denote the 
involvement of deeper structures (e.g., tendons, 
joints, bones) that require combined antibiotic 
therapy with surgical debridement.5–8 Though 
disseminated disease is rare, deep tissue 
involvement, which might result in tenosynovitis 
(24%), arthritis (11%), and osteitis (5%), is a 
signi� cant prognostic indicator of treatment 
response; thus, high clinical suspicion is essential 
to prevent disease progression.2

The diversity of potential lesions leads to 
a diverse di� erential diagnosis, including 
sporotrichosis, leishmaniasis, cutaneous 
tuberculosis, tuberculoid leprosy, verruca 
vulgaris, sarcoidosis, psoriasis, and foreign body 
reaction. Accordingly, in addition to a history 
consistent with aquatic exposure, biopsy with 
culture is essential for de� nitive diagnosis; 
though, due to the organism’s slow-growing 
nature, diagnosis is often made clinically and 
presumed Mycobacterium marinum infection is 
treated empirically.

Biopsy must be taken from a nonulcerated 
area in close proximity to the lesion. 
Mycobacterium marinum is a catalase-positive, 
slow-growing aerobic organism that grows 
optimally on Lowenstein-Jensen medium at 
30°C to 32°C within 2 to 5 weeks and turns 
yellow with exposure to light. Pathologic 
� ndings are variable and nonspeci� c, depending 
on the age of the lesion. Acute lesions present 
with a mixed in� ammatory in� ltrate that 
progresses (six months) to a noncaseating 
granuloma with � brinoid necrosis.9 Sensitivity 
of AFB smear is low; 95% of cultures are AFB 
smear-negative.10 Utilization of PCR as a faster, 
more sensitive diagnostic tool is becoming 
increasingly recognized.11,12 Our patient’s AFB 
smear and PCR results were both negative. While 
PCR has an improved sensitivity relative to that 
of AFB smear, sensitivity is still notably low 
(51%).13 Our patient’s negative culture also was 
not indicative of an alternative diagnosis, as only 
70 to 80 percent of cultures are positive, likely 
due to the stringent temperature requirements 
for optimal growth.14 Accordingly, the most 
critical components to diagnosis used in practice 
include patient presentation and accompanying 
risk factors and response to treatment.

Large studies of e�  cacious treatment options 
are limited due to infection rarity. Complete 

remission is common (87%); poor response 
to treatment is associated with speci� c lesion 
characteristics (i.e., the presence of deep tissue 
involvement or ulceration) rather than the 
speci� c antibiotic regimen.2 Clarithromycin 
(500mg twice a day), minocycline (100mg twice 
a day), doxycycline (100mg twice a day), and 
trimethoprim-sulfamethoxazole (160/800mg 
twice a day) can be used as monotherapy for 
super� cial infection; however, the combination 
therapy of rifampicin (600mg once a day) 
and ethambutol (15mg/kg once a day) might 
be necessary for resistant or more severe 
presentations. Cipro� oxacin or a combination 
of isoniazid, streptomycin, and pyrazinamide 
is not recommended. Susceptibility testing 
is reserved for cases of treatment failure and 
culture positivity following three months of 
therapy. Duration of antibiotic therapy may 
range from one to 25 months (median duration: 
3.5 months) and it is recommended to continue 
therapy with two active antibiotics for 1 to 2 
months following lesion resolution. Surgical 
debridement is typically only recommended in 
patients who are refractory to antibiotic therapy 
or who present with deep tissue involvement. 
Spontaneous remission has been reported in 
untreated, immunocompetent hosts.2,10,11,15

Though not used in our patient, thermotherapy, 
in isolation or in combination with standard 
antibiotics, has also been reported as an 
e� ective therapy, even in treatment-refractory 
cases. Thermotherapy is particulary relevant 
to treating Mycobacterium marinum infections 
considering the bacteria’s optimal growth 
temperature (30°C to 32°C). Nevertheless, it is 
typically recommended that thermotherapy be 
utilized in conjunction with antibiotics in order 
to prevent relapse and/or dissemination.16–19

Our patient’s lesions resolved completely 
after 12 weeks of minocycline oral 100mg twice 
daily, consistent with the typical treatment 
duration reported in the literature. Retrospective 
studies have also reported frequent response 
to minocycline: 10 of 14 (71%)6; 22 of 24 
(92%)2; 3 of 3 (100%)20; 5 of 5 (100%)21; 11 
of 11 (100%)22; and 12 of 12 (100%)23 cases, 
respectively, resolved. 

Clarithromycin has also been reported 
as an e� ective therapy in case reports and 
retrospective studies. For instance, Bonnet et 
al24 described the success of clarithromycin 
monotherapy (2g once daily for 50 days) in 
treating an HIV-positive patient with culture-

positive Mycobacterium marinum infection 
refractory to both a � ve-month regimen of 
o� oxacin and minocycline and a combination 
of intravenous rifampin, cipro� oxacin, and 
amikacin. Antiemetics were also prescribed 
with clarithromycin due to gastrointestinal 
upset. No recurrence was noted at the six-
month follow-up. The authors also reported 
on the treatment of an immunocompetent 
patient with clarithromycin and ethambutol, 
prescribed together for a synergistic e� ect 
to target the patient’s deeper lesions (i.e., 
multiple subcutaneous nodules). Therapy was 
well tolerated and the lesions cleared within 
10 to 15 days, with no recurrence on two-year 
follow-up.24 Clarithromycin e�  cacy, as both 
monotherapy or in combination with other 
antimicrobials, has been documented in other 
case reports as well, including in patients with 
deeper infections and/or those refractory to 
multiple other therapies (e.g., trimethoprim-
sulfamethoxazole, cipro� oxacin, and 
ethambutol). Even with doses smaller than that 
administered by Bonnet et al (500mg once or 
twice daily vs. 2g once daily), tolerability ranged 
from well tolerated to needing to stop treatment 
due to nausea.25–27 In a larger study, Feng et 
al28 reported that, of 18 patients with PCR-
con� rmed Mycobacterium marinum infection 
treated with clarithromycin monotherapy 
(500mg twice daily) or clarithromycin (500mg 
twice daily) in combination with rifampicin 
(600mg once daily) and ethambutol (1g 
once daily), 15 (83%) achieved complete 
remission with no recurrence on six-month 
follow-up. There was no signi� cant di� erence 
(P>0.05) in cure rate between treatment with 
monotherapy and combination therapy. Time 
to achieve complete remission averaged three 
months (11.6 weeks monotherapy, 12.7 weeks 
combination), and therapy was continued 
for one month following complete remission.
Aubry et al2 reported a similar cure rate in 
patients with skin-limited infection treated with 
clarithromycin-containing regimens (18 of 20 
patients, 90%).

While clarithromycin is a suitable alternative 
to minocycline, minocycline has been reported 
as the most frequently prescribed therapy, 
providing favorable results with minimal side 
e� ects, and was therefore the � rst antimicrobial 
prescribed for our patient.23 Recurrence of our 
patient’s lesions may be due to minocycline 
resistance; however, this also re� ects the 
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importance of continuing therapy with two 
active antibiotics following resolution. 

While trimethoprim-sulfamethoxazole has 
also been reported as a successful treatment 
option for super� cial infection, the duration of 
the patient’s treatment (10 days due to suspicion 
for infectious dactylitis) was not long enough 
to assess treatment e�  cacy. Given the typical 
range of therapy (between 1 and 25 months), 
medication should be administered for at least 
a month before considering an ine� ective 
response.

CONCLUSION
In summary, we report on a case of a 

super� cial Mycobacterium marinum infection 
of the right distal middle � nger of a 70-year-
old, immunocompetent male with a history 
signi� cant for aquarium exposure. Accordingly, 
this case illustrates the importance of 
considering this infection in the di� erential 
diagnosis of persisting upper extremity lesions in 
both immunocompetent and immunocomprised 
patients with a history of aquarium exposure. 
The patient experienced complete resolution of 
the lesions after 12 weeks of minocycline, but 
recurrence illustrates the necessity of continuing 
treatment following lesion resolution. 

REFERENCES
1. Wentworth AB, Drage LA, Wengenack NL, 

et al. Increased incidence of cutaneous 
nontuberculous mycobacterial infection, 1980 to 
2009: a population-based study. Mayo Clin Proc. 
2013;88(1):38–45.

2. Aubry A, Chosidow O, Caumes E, et al. Sixty-three 
cases of Mycobacterium marinum infection: 
clinical features, treatment, and antibiotic 
susceptibility of causative isolates. Arch Intern Med. 
2002;162(15):1746–1752.

3. Jernigan JA, Farr BM. Incubation period and 
sources of exposure for cutaneous Mycobacterium 
marinum infection: case report and review of the 
literature. Clin Infect Dis. 2000;31(2):439–443.

4. van der Sar AM, Abdallah AM, Sparrius M, et al. 
Mycobacterium marinum strains can be divided 
into two distinct types based on genetic diversity 
and virulence. Infect Immun. 2004;72(11): 
6306–6312.

5. Hurst LC, Amadio PC, Badalamente MA, et al. 
Mycobacterium marinum infections of the hand. J 
Hand Surg Am. 1987;12(3):428–435.

6. Edelstein H. Mycobacterium marinum skin 
infections. Report of 31 cases and review of 
the literature. Arch Intern Med. 1994;154(12): 
1359–1364.

7. Chow SP, Ip FK, Lau JH, et al. Mycobacterium 
marinum infection of the hand and wrist. Results 
of conservative treatment in twenty-four cases. J 
Bone Joint Surg Am. 1987;69(8):1161–1168.

8. Bhatty MA, Turner DP, Chamberlain ST. 
Mycobacterium marinum hand infection: case 
reports and review of literature. Br J Plast Surg. 
2000;53(2):161–165.

9. Bhambri S, Bhambri A, Del Rosso JQ. Atypical 
mycobacterial cutaneous infections. Dermatol Clin. 
2009;27(1):63–73.

10. Gri�  th DE, Aksamit T, Brown-Elliott BA, et 
al. An o�  cial ATS/IDSA statement: diagnosis, 
treatment, and prevention of nontuberculous 
mycobacterial diseases. Am J Respir Crit Care Med. 
2007;175(4):367–416.

11. Rallis E, Koumantaki-Mathioudaki E. Treatment 
of Mycobacterium marinum cutaneous infections. 
Expert Opin Pharmacother. 2007;8(17): 
2965–2978.

12. Chimara E, Ferrazoli L, Ueky SY, et al. Reliable 
identi� cation of mycobacterial species by 
PCR-restriction enzyme analysis (PRA)-hsp65 
in a reference laboratory and elaboration of a 
sequence-based extended algorithm of PRA-
hsp65 patterns. BMC Microbiol. 2008;8:48.

13. Lee YJ, Kim S, Kang Y, et al. Does polymerase 
chain reaction of tissue specimens aid in the 
diagnosis of tuberculosis? J Pathol Transl Med. 
2016;50(6):451–458.

14. Gluckman SJ. Mycobacterium marinum. Clin 
Dermatol. 1995;13(3):273–276.

15. Wallace RJ, Glassroth J, Gri�  th DE, et al. 
Diagnosis and treatment of disease caused 
by nontuberculous mycobacteria. This o�  cial 
statement of the American Thoracic Society was 
approved by the Board of Directors, March 1997. 
Medical Section of the American Lung Association. 
Am J Respir Crit Care Med. 1997;156(2):S1–S25.

16. Hisamichi K, Hiruma M, Yamazaki M, et al. 
E�  cacy of oral minocycline and hyperthermic 
treatment in a case of atypical mycobacterial skin 

infection by Mycobacterium marinum. J Dermatol.
2002;29(12):810–811.

17. Arai H, Nakajima H, Nagai R. Mycobacterium 
marinum infection of the skin in Japan. J Dermatol.
1984;11(1):37–42.

18. Sutherland GE, Lauwasser M, NcNeely DJ, 
Shands JW. Heat treatment for certain chronic 
granulomatous skin infections. South Med J. 
1980;73(12):1564–1565.

19. Holmes GF, Harrington SM, Romagnoli 
MJ, Merz WG. Recurrent, disseminated 
Mycobacterium marinum infection caused by 
the same genotypically de� ned strain in an 
immunocompromised patient. J Clin Microbiol.
1999;37(9):3059–3061.

20. Ang P, Rattana-Apiromyakij N, Goh CL. 
Retrospective study of Mycobacterium marinum
skin infections. Int J Dermatol. 2000;39(5): 
343–347.

21. Ryan JM, Bryant GD. Fish tank granuloma—a 
frequently misdiagnosed infection of the upper 
limb. J Accid Emerg Med. 1997;14(6):398–400.

22. Ho MH, Ho CK, Chong LY. Atypical mycobacterial 
cutaneous infections in Hong Kong: 10-
year retrospective study. Hong Kong Med J. 
2006;12(1):21–26.

23. Casal M, Casal MM, Spanish Group of 
Mycobacteriology. Multicenter study of incidence 
of Mycobacterium marinum in humans in Spain. Int 
J Tuberc Lung Dis. 2001;5(2):197–199.

24. Bonnet E, Debat-Zoguereh D, Petit N, et al. 
Clarithromycin: a potent agent against infections 
due to Mycobacterium marinum. Clin Infect Dis.
1994;18(4):664–666.

25. Weinstein MR, Low DE, Mazzulli T. Short course 
monotherapy with clarithromycin for localized 
Mycobacterium marinum skin infection. Can J Infect 
Dis. 1997;8(3):164–166.

26. Kuhn SM, Rosen W, Wong A, Jadavji T. Treatment 
of Mycobacterium marinum facial abscess 
using clarithromycin. Pediatr Infect Dis J. 
1995;14(7):631–632.

27. Laing RB, Wynn RF, Leen CL. New antimicrobials 
against Mycobacterium marinum infection. Br J 
Dermatol. 1994;131(6):914.

28. Feng Y, Xu H, Wang H, et al. Outbreak of a 
cutaneous Mycobacterium marinum infection in 
Jiangsu Haian, China. Diagn Microbiol Infect Dis. 
2011;71(3):267–272. JCAD




