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Atypical Mycobacterium furunculosis
occurring after pedicures
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Mycobacterium fortuitum complex are rapidly-growing nontuberculous mycobacteria found ubiquitously
in the environment including, water, soil, dust, and biofilms. M fortuitum has been reported to cause skin
and soft-tissue infections in association with nail salon footbath use during pedicures. Four cases of
M fortuitum complex furunculosis are reported that occurred after pedicures in the Cincinnati,
Ohio/Northern Kentucky area. Dermatologists and clinicians should consider mycobacterial infections
from the M fortuitum complex when patients present with nonhealing furuncles on the lower legs and
should inquire about recent pedicures. Early recognition and institution of appropriate therapy are critical.
Public health measures should be explored to protect against such infections, given the recent popularity of
the nail care industry. ( J Am Acad Dermatol 2006;54:520-4.)
N
ontuberculous mycobacteria are increas-
ingly being recognized in human disease.
Mycobacterium fortuitum complex (M for-

tuitum group and Mycobacterium chelonae/absces-
sus group) account for the majority of skin and soft
tissue infections in the United States. These are
rapidly-growing mycobacteria found ubiquitously
in the environment, including water, soil, dust, and
biofilms.1,2 These organisms can grow in municipal
water systems and in distilled water and are resistant
to sterilizers (eg, 2% formaldehyde and alkaline
glutaraldehyde), antiseptics (eg, mercury and thi-
merosal), and other standard disinfectants, such as
chlorine.1 Nosocomial disease outbreaks have been
reported and include surgical wound infections,
postinjection abscesses, and infections following
endoscopy with contaminated scopes.1 Three case
reports of mycobacterial infections have been
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reported following pedicures, which coincides with
the recent popularity of the nail salon industry.3-5

In this article, 4 additional cases of M fortuitum com-
plex furunculosis are reported following pedicures
in 3 different salons in the Cincinnati, Ohio/Northern
Kentucky area.

CASE REPORTS
Case 1

A 22-year-old otherwise healthy white woman
was referred for evaluation of ‘‘bug bites.’’ The
patient reported a 3- to 4-month history of tender
nodules draining purulent material limited to the
front and sides of her lower legs. The patient had
been treated with a 10-day course of amoxicillin and
Neosporin ointment without improvement. She de-
nied using hot tubs or swimming in a pool or lake
preceding the eruption. She had been taking oral
contraceptives for 4 months, but had discontinued
them 2 weeks before presentation. She reported
frequent pedicures at the same nail salon, the last
pedicure being 3 months before presentation. The
patient also gave a history of shaving her legs the
night before each pedicure. She took no other med-
ications, had a negative review of systems, and no
significant medical history.

On physical examination, involving both the front
and sides of her lower legs, there were multiple,
nontender, perifollicular, erythematous to viola-
ceous papules and nodules, some of which were
crusted and peripherally erythematous (Fig 1).

The patient was first diagnosed with staphylococ-
cal folliculitis and furunculosis and started on a
regimen of cefadroxil, 500 mg twice daily for 10 days;
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chlorhexidine cleanser and mupirocin ointment.
A bacterial culture was performed and reported as
negative. The patient’s condition continued to flare
despite treatment. Consequently, a 3-mm punch
biopsy specimen was obtained and the resultant
copious purulent material was sent for culture. The
biopsy finding was most consistent with furunculosis
with a neutrophilic and granulomatous infiltrate
clustered around hair follicles (Fig 2). Bacterial cul-
ture of the purulent material was again negative. The
patient continued to worsen with the appearance of
new violaceous nodules. Two additional 3-mm
punch biopsy specimens were obtained, one for
histopathology and one for culture for atypical
microbacteria and fungal and anaerobic organisms.
The repeat biopsy finding was consistent with a
furuncle or carbuncle with negative periodic acide
Schiff and acid-fast bacilli (AFB) stains. After 1 month,
the AFB cultures were found to be positive for
M fortuitum/peregrinum group. The patient was
started on a regimen of clarithromycin, 500 mg twice
daily, and rifampin, 300 mg once daily. When sensi-
tivities became available showing intermediate sus-
ceptibility to clarithromycin, the patient’s regimen
was switched from clarithromycin to doxycycline,
100 mg twice daily for a 6-week course. Upon follow-
up, the patient had improved but still complained of
purple-brown discoloration and scarring at the sites
of the previous lesions (Fig 3).

Fig 1. Case 1. Nodules on shin with crusting and periph-
eral erythema.
Case 2
A 27-year-old otherwise healthy white woman

presented with a 6-month history of multiple, tender,
violaceous nodules on her lower legs. The patient had
beenpreviouslydiagnosed and treatedbyher primary
care doctor for presumed folliculitis. A nodule was
incised and drained and the expressed purulent
material was sent for routine bacterial culture, which
was negative. The patient was subsequently treated
with minocycline, 100 mg twice daily, and returned
with more violaceous, erythematous nodules on her
lower legs. She reported regular monthly or bi-
monthly pedicures and shaving the night before
each of her appointments. A punch biopsy specimen
and AFB and fungal cultures were obtained.
Treatment was initiated for presumed atypical myco-
bacterial infection with clarithromycin, 500 mg twice

Fig 2. Case 1. Histopathologic specimen from a 3-mm
punch biopsy shows neutrophilic and granulomatous
infiltrate clustered around hair follicle. (Hematoxylin-
eosin stain; original magnification 34.)

Fig 3. Case 1. Discoloration and scarring at the sites of
a previously active furuncle after completion of double
antibiotic therapy.
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daily, and trimethoprim-sulfamethoxazole DS twice
daily. The AFB culture was positive for M chelonae/
fortuitum and was not further classified; sensitivities
were not obtained to guide therapy. The patient could
not tolerate the twice-daily dosing of the medications
because of gastrointestinal side effects and was
switched to once-daily dosing. She improved but
continued to complain of draining abscesses, which
all resulted in hypopigmented to violaceous scars.
Antibiotic therapy was continued until all the lesions
were healed, a total of 5 months.

Case 3
A 28-year-old otherwise healthy white woman

was referred for evaluation of ‘‘bug bites’’ on both
legs. The patient reported a 9-month history of
nonhealing, draining, asymptomatic nodules on
both shins. She reported frequent pedicures every
3 weeks at the same nail salon 1 month before the
appearance of the nodules. She visited the same nail
salon as the patient described in case 1. The patient
also reported shaving her legs the night before each
pedicure. The patient was started on a regimen of
doxycycline, 100 mg twice daily, for presumed
atypical mycobacterial infection.

On physical examination, involving both anterior
lower legs were multiple nontender, perifollicular,
erythematous to violaceous nodules and plaques.
Two punch biopsy specimens were obtained, one
for histopathology and one for tissue culture to rule-
out AFB and deep fungal infections. Histology
showed a ruptured hair follicle with adjacent fibrosis
and a mixed infiltrate representing superficial follic-
ulitis. Gomori’s methenamine silver and AFB stains
for fungi and mycobacteria were negative. Tissue
culture revealed M fortuitum/peregrinum group
after 17 days.

Given susceptibility results, the patient was
treated with doxycycline for 6 months. On follow-up,

Fig 4. Case 3. Follow-up examination showed some
improvement with residual scarring at sites of previous
lesions.
the lesions improved with residual scarring at the
sites of the previous lesions (Fig 4).

Case 4
A 31-year-old otherwise healthy white woman

presented with a 6-week history of one nontender,
nondraining, erythematous, firm nodule on her left
lower leg. She reported frequent pedicures every
month for the last year at the same nail salon. The
patient also gave a history of shaving her legs the
night before each pedicure.

On physical examination, involving the left lower
leg was a solitary, nontender, erythematous to vio-
laceous, perifollicular, smooth, firm nodule. A punch
biopsy specimen was obtained for tissue culture
to rule-out AFB and deep fungal infections. Tissue
culture revealed M fortuitum after 1 month.

The patient was treated with minocycline for
2 months. On follow-up, the lesion resolved with
residual scarring.

DISCUSSION
Unlike M chelonae/abscessus infections that occur

in compromised hosts, M fortuitum disease most
commonly occurs in otherwise healthy individuals.
There have been 3 previous reports of M fortuitum
causing skin and soft-tissue infections in association
with nail salon footbath use during pedicures (Table
I).3-5 In 2002, Winthrop et al3 reported the first large
community outbreak of M fortuitum furunculosis
following footbath use at a nail salon in northern
California. One hundred ten customers were iden-
tified with furunculosis; 34 had positive cultures
for rapidly growing mycobacteria, with 32 being
M fortuitum. In 2003, Sniezek et al4 reported 3 cases
of M chelonae and M fortuitum causing infections
following pedicures in southern California. In 2004,
Gira et al5 reported two cases of lower extremity
furunculosis caused by Mycobacterium mageritense
following pedicures in Georgia. It is very likely that
mycobacterial infections following pedicures are
more widespread in the United States and often
underrecognized.

To determine the prevalence of mycobacteria
in whirlpool footbaths, Vugia et al6 found that 29
of 30 surveyed spas in California grew positive
mycobacteria isolates, M fortuitum being the most
prevalent. Pathogenic mycobacteria are widespread
in salon footbaths.

Mycobacterial furunculosis is characterized by a
severe, protracted course that frequently results in
scarring. There is usually a delay in seeking medical
attention given the initial benign, nodular appear-
ance of these lesions. In addition, there is often a
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Table I. Reported cases of nontuberculous mycobacterial furunculosis after pedicure

Authors Year Location No. of patients Shaved legs Organisms Sensitivities

Winthrop et al3 2002 Northern California 34 70% M fortuitum (32) None
Unidentified (2)

Sniezek et al4 2003 Southern California 3 66.6% M chelonae S: Clarithromycin, ciprofloxacin
I: TMP-SMX

M. fortuitum S: Clarithromycin, TMP-SMX,
amikacin, ciprofloxacin

Gira et al5 2004 Atlanta, Georgia 2 100% M mageritense S: Amikacin, imipenem,
sulfamethoxazole,
fluoroquinolones, linezolid

R: Clarithromycin
Current study 2005 Cincinnati, Ohio/

Northern
Kentucky

4 100% M fortuitum/
peregrinum

S: Amikacin, imipenem,
doxycycline, ciprofloxacin,
gatifloxacin, moxifloxacin,
trimethoprim/sulfa

I: Clarithromycin, cefoxitin
R: Tobramycin, azithromycin

M chelonae/
fortuitum

None

M fortuitum None
Total 43 74.4%

I, Intermediate, R, resistant; S, susceptible; TMP-SMX, trimethoprim-sulfamethoxazole.
delay in the diagnosis of atypical mycobacterial
infection due to lack of suspicion by the provider.
Skin trauma serves as a portal of entry for these
ubiquitous organisms. Lesions typically resemble
folliculitis or panniculitis and usually arise within
1 to 2 months after inoculation.3,7 Histologically,
lesions are characterized by tuberculoid, poorly
formed granulomas, nonspecific chronic inflamma-
tion, and suppuration.

The diagnosis of M fortuitum infection from
material that has not been aseptically collected is
challenging. A variety of skin contaminants can
rapidly overgrow the slower growing mycobacteria
in routine cultures of exudate from lesions. With
selective culture medium and optimal incubation
conditions, recovery can be maximized. Broth-based
mycobacterial culture systems may increase the
yield. Acid fast staining of lesion exudates and skin
biopsy specimens are not very helpful and fre-
quently yield false negative results, as noted in our
cases and in the literature. Therefore culture of
punch biopsy specimens is believed optimal for
diagnosis.4

Optimal treatment of M fortuitum furunculosis is
not clear. Early administration of antimicrobial ther-
apy has been shown to decrease disease duration in
more severe diseases, but infections can be self-
limited and heal without therapy.4,8 Antibiotic
choices should be guided by susceptibility results,
given the frequency of varying susceptibility pat-
terns. Isolates of M fortuitum are usually susceptible
to amikacin, imipenem-cilastatin, quinolones, and
sulfonamides with varying susceptibility to doxy-
cycline, and cefoxitin.9 Unlike M chelonae group
organisms, only about 35% of M fortuitum isolates
are clarithromycin susceptible.10 The optimal dura-
tion of antibiotic therapy is unknown, but 6 months
or more of therapy may be required. Dual-
agent therapy may overcome drug resistance. For
M fortuitum, doxycycline, trimethoprim-sulfameth-
oxazole, and ciprofloxacin are useful oral agents for
empiric therapy, pending susceptibility studies. Sur-
gical drainage or resection is not usually necessary
except in recalcitrant, deep lesions.

Of note, all of our patients reported shaving their
legs the night before their pedicures. Winthrop et al3

showed that 70% of patients with furunculosis
reported prior leg shaving. Sniezek et al4 reported
leg shaving in 2 of 3 patients with mycobacterial
furunculosis before the pedicure. In a report by Gira
et al,5 both patients shaved their legs before the
pedicure. Thus it seems likely that microtrauma from
shaving creates a portal of entry for the organisms
within the contaminated footbaths.

In this article, 4 cases of M fortuitum furun-
culosis are reported that occurred after pedicures at
3 different salons in the Cincinnati, Ohio/Northern
Kentucky region. A few cases of M fortuitum furun-
culosis following pedicures have been reported in
the literature. Outbreaks of M fortuitum infection
are likely sporadic and underrecognized by health
care providers. Dermatologists and clinicians should
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consider mycobacterial infections and inquire about
recent pedicures in patients with apparent lower-
extremity furunculosis. Tissue cultures and sensitiv-
ity studies should be performed to guide treatment,
given the widespread antibiotic resistance of myco-
bacteria species. Early recognition of the organisms
and institution of appropriate therapy are critical.
Physicians and the public need to be educated about
the possibility of infections following pedicures, and
physicians should inquire about pedicures when
faced with nonhealing furunculosis of the lower legs.
Public health measures should be explored to pro-
tect against such infections given the recent increase
in popularity of the nail care industry.
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