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ABSTRACT

We report two patients from Central Mexico, with ulcerated cutaneous lesions containing
acid-fast bacilli (AFB) and ultimately diagnosed as Mycobacterium ulcerans disease. The
first patient had a long history (11 years) of disease involving multiple lesions of both upper
and lower extremities. Histopathological changes included necrosis of the subcutaneous tis-
sue with large numbers of extracellular AFB. Cultures at 32°C were “positive for mycobac-
teria,” but were not further identified. The polymerase chain reaction for M. ulcerans per-
formed on skin bopsies was positive. The lesions improved after treatment with rifampin
and isoniazid (INH) for one month, followed by ethambutol and streptomycin.

The second case followed trauma to the right hand, which spread over 2 years to the right
upper extremity, the back, and both legs, with a loss of digits and metacarpal bones of the
right hand. The histopathological findings were similar to the first case, including presence
of AFB. PCR for M. ulcerans on extracts of skin biopsies was positive. Rifampin, INH,
pyrazinamide, and levofloxacin resulted in marked improvement of the ulcer; ethambutol
and streptomycin were later used, also.

We report these cases because they are rare (approximately 6 previous cases were re-
ported from Mexico), and both are unusually disseminated. They are significant in alerting
the medical community to M. ulcerans infection, which is still active in Mexico, and the
treatment used has not been reported previously.

RESUME

Cet article décrit la maladie de deux patients habitant la région centrale du Mexique, qui
souffraient de Iésions cutanées ulcérées contenant des bacilles acido-alcoolo-résistants
(AAR) et qui ont finalement été diagnostiqués comme souffrant de maladie causée par
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Mycobacterium ulcerans. Le premier patient présentait des commémoratifs d’une maladie
chronique de 11 années, caractérisée par de nombreuses 1ésions de I’extrémité des membres.
Les Iésions histopathologiques comprenaient une nécrose du tissu sous-cutané, associée a de
trés nombreux bacilles AAR extracellulaires. Des cultures réalisées a 32°C furent « positives
pour les mycobactéries ». La réaction de polymérisation en chaine (PCR) pour M. ulcerans
a partir de biopsies cutanées confirma le diagnostic. Les lésions rétrocédérent apres traite-
ment par la rifampicine et ’isoniazide (INH) pendant 1 mois, suivi par 1’éthambutole et la
streptomycine.

Le second cas était une maladie similaire observée apres un traumatisme de la main
droite, qui a progressé chroniquement sur 2 années de 1’extrémité du bras droit vers le dos,
les deux jambes et qui s’est compliquée de la perte des doigts et des os métacarpiens de la
main droite. Les 1ésions histopathologiques étaient similaires au premier cas, avec notam-
ment la présence de bacilles AAR. La PCR pour M. ulcerans a partir d’extraits de biopsies
cutanées fut positive. Rifampicine, INH, pyrazinamide et Iévofloxacine a permis d’atteindre
une amélioration spectaculaire des lésions ulcérées ; 1’éthambutole et la streptomycine
furent ensuite utilisées.

Nous rapportons ces deux cas parce qu’ils sont rares (approximativement 6 cas furent
rapportés auparavant au Mexique) et les deux présentaient une forme disséminée inhab-
ituelle. De plus, ils sont importants pour alerter la communauté médicale vis-a-vis du risque
d’infection par M. ulcerans, qui est encore présent au Mexique, ainsi que pour les modalités
de traitement qui n’ont pas encore été rapportées.

RESUMEN

En este articulo presentamos los casos de dos pacientes del Centro de la Republica Mex-
icana, con lesiones cutdneas ulceradas causadas por Mycobacterium ulcerans. El primer pa-
ciente tenia una historia clinica prolongada (11 afios) de su enfermedad y mostraba multiples
lesiones en las extremidades superiores e inferiores. Los estudios histopatologicos revelaron
necrosis del tejido subcutaneo, con grandes nimeros de bacilos acido-resistentes (BAAR).
Los cultivos a 32°C fueron “positivos para micobacterias” pero no se hizo el intento de iden-
tificar a los microorganismos. La reaccion en cadena de la polimerasa (PCR) para M. ulcer-
ans en una biopsia de piel fue positiva. En este paciente las lesiones remitieron después del
tratamiento con rifampina e isoniazida (INH) durante 1 mes, seguido por etambutol y es-
treptomicina.

El segundo caso se descubri6 atendiendo un trauma en la mano derecha del paciente. La
infeccion se diseminé en el transcurso de 2 afios a la extremidad superior derecha, la es-
palda, y ambas piernas, y ocasioné la pérdida de los huesos digitales y metacarpales de la
mano derecha. Los hallazgos histopatologicos fueron similares a los del primer caso, in-
cluyendo la presencia de bacilos acido-resistentes. La PCR para M. ulcerans en el extracto
de una biopsia de piel también fue positiva. La rifampina, la INH, la pirazinamida y la lev-
ofloxacina condujeron a una notable resolucién de la tlcera, después también se usaron
etambutol y estreptomicina.

Reportamos estos casos porque son raros (en México solo se han reportado 6 casos pre-
vios) y porque ambos fueron inusualmente diseminados. El reporte de estos casos es impor-
tante porque alertard a la comunidad médica sobre la infeccion por M. ulcerans como una
enfermedad todavia existente en México. El tratamiento utilizado en estos casos no se ha re-
portado previamente.
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CLINICAL CASES

Case 1. A 76-year-old woman, occa-
sional farmer, born and lived in Esperanza
Tarimoro, (Guanajuato, Central Mexico),
presented in 1995 with an eleven-year his-
tory of an evolving dermatosis, affecting
the left forearm and elbow, index and mid-
dle fingers and back of the right hand, the
left thigh on its anterior and lower sides, the
knee, and posterior mid-left leg. The lesions

consisted of 10 nodules between 2 to 4 cm
in diameter, red-violet in color, with a hard
consistency, and non-pitting edema. Some
also had ulcerations and were draining
bloodstained serum at the center (gummae).
Seven ulcers measured 2 to 10 cm in diam-
eter had open, undermined borders that al-
lowed the introduction of a clamp. The un-
derside was necrotic and partially covered
with purulent secretion (Fig. 1, Case 1). At
the right knee were three circular scars, 1
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FiG. 1.

Case 1. Ulcerative cutaneous mycobacte-
riosis (UCM). Note undermined borders and different
sized ulcers with some purulent secretion.

cm in diameter, with erythema and marked
swelling.

At the onset there were small, erythema-
tous nodules on the legs. Some of these had
healed spontaneously one year earlier, and
new lesions had appeared on her arms,
which ulcerated after 9 mos. Previous treat-
ments included home remedies. The initial
clinical diagnosis was deep nodular tuber-
culosis (Hutchinson type). General medical
examination revealed a patient in good gen-
eral condition. Laboratory analysis showed
aleukocytosis with 14,900 white blood cells
(83% segmented cells), an incremented
globular sedimentation rate of 25 mm/hr,
and normal hepatic function and chest x-rays.
The skin test with STU purified protein de-
rivate (PPD) was negative.

Two skin biopsies were taken, one from
the border of the ulcer on the left forearm
and the other from the nodule on the left

FiG. 2.

Case 1. UCM. Histologic aspect: large
necrotic areas in the deep dermis and subcutis (H&E
Original magnification 10x).
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FiG. 3.

Case 1. UCM. Histologic aspect: large
necrotic zones in the subcutis (H&E Original magnifi-
cation 20x).

thigh. Histologically, we observed large
necrosis zones affecting the middle and deep
dermis and hypodermis in both biopsies
(Figs. 2 and 3). Fite-Faraco stains revealed
large numbers of acid-fast bacilli (AFB) in
necrotic areas, some in clusters and forming
“globi,” (Figs. 4 to 7), similar to those de-
scribed by MacCallum (*°) and Connor(*®).

Further analysis of an acid-fast smear of
the purulent secretion from borders and bot-
tom ulcers, using a Ziehl Neelsen stain,
revealed clusters of AFB. Cultures on
Lowenstein-Jensen media at 32°C were
positive for mycobacteria. The cultures
were damaged before further identification
could be obtained from a referral center.
The final diagnosis was Ulcerative Cuta-
neous Mycobacteriosis (UCM), species un-
known.

Treatment with rifampin 600 mg/day and
isoniazid 300 mg/day, and daily soaks of ul-

FiG. 4. Case 1. UCM. Numerous acid-fast bacilli
isolated or in groups in necrotic zones (H&E Original
magnification 10x).
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Case 1. UCM. Acid-fast bacilli isolated or
in clusters in necrotic zones (H&E Original magnifica-
tion 20x).

FiG. 5.

cers in sulfate solution (1:1000) for one
month resulted in improvement. Rifampin
was discontinued after the patient devel-
oped clinical hepatitis attributable to this
drug. Two weeks later, after hepatic func-
tion tests returned to normal, treatment was
initiated with ethambutol 600 mg/day and
streptomycin 1 gm/day for 15 days, then re-
duced to 1 gm every three days, for a total
of 30 gr. With this regimen, the ulcers
healed. At this stage the patient returned to
her hometown and was lost to follow-up.

Case 2. A 23-year-old male horse-meat
merchant who lived in Chimalhuacan,
Mexico (Central Mexico), presented with a
2-year evolving dermatosis, affecting the
lower right arm and elbow, forearm, and
dorsum of the right hand, anterior aspect of
both legs, and posterior aspect of the left
leg. There were four nodules of 2 cm in di-
ameter and 10 ulcers between 1 and 5 cm in
diameter with the characteristics described
for the first case. Some ulcers were commu-
nicating and alternated with small areas of
apparently normal skin. The largest ulcera-
tive lesion was on the forearm, measuring
15 X 25 c¢m in diameter, with viscous crust,
surrounded by scar tissue (Fig. 8), in the
area previously grafted. Scars were present,
3 cm in diameter. We also observed absence
of all of the fingers of the right hand, with
exception of the thumb and the metacarpal
bones.

The disease presented after trauma to the
right hand from a prick with a horse bone
chip; 15 days later, there was reddening and
swelling of the area that quickly extended
to the forearm. At the trauma site, the pa-

FiG. 6. Case 1. UCM. Acid-fast bacilli isolated or
in clusters in necrotic zones (Fite Faraco. Original
magnification 40Xx).

tient observed necrosis, which was excised,
but despite this the disease continued. The
patient was then sent to the Instituto Na-
cional de Ortopedia in Mexico City in Au-
gust 1997, where the forearm lesion was
excised, four fingers were amputated, and
the metacarpal zone was covered with a
skin graft. Results were poor and the dis-
ease continued. Two years later, the patient
was sent to the Centro Dermatologico Pas-
cua (CDP), where the initial clinical diag-
nosis was cutaneous tuberculosis. The skin
test with 5STU PPD showed 5 mm of indura-
tion, and the physical examination was oth-
erwise normal. With the history of trauma
precedents, long evolution, and poor re-
sponse to the prescribed treatment, we con-
sidered the possibility of a diagnosis of
UCM.

Four biopsy specimens were taken from
the necrotic area on the ulcers of the fore-

F1G.7. Case 2. UCM. Acid-fast bacilli isolated or in
clusters in necrotic zones (Fite Faraco. Oil immersion).
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FiG. 8.

Case 2. UCM. Largest ulcer with infil-
trated borders.

arm and leg nodules. Microscopic findings
were similar in all specimens and identical
to those previously described in Case 1,
confirming the clinical diagnosis.

Bacilloscopies revealed AFB and an en-
zyme-linked immunosorbant assay (ELISA)
was positive for Mycobacterium sp., but cul-
tures for mycobacteria were negative. Rou-
tine laboratory determinations were within
the normal range.

Surgical cleaning and soaks with sulfate
solutions (1:1000) were carried out twice a
day. Rifampin 600 mg/day, isoniazid 300
mg/day, pyrazinamide 300 mg/day and levo-
floxacin 400 mg/day, were administrated
for two months, with great improvement of
the ulcers, marked by a decrease of purulent
drainage and necrosis. The nodules, how-
ever, persisted. Surgical excision of nodules
was performed and microscopic analysis
showed necrotic zones and numerous acid-
fast bacilli. Streptomycin 1 gr intramuscu-
larly (IM) every three days (30 gr total
dose) and ethambutol 1200 mg/day were
then administered. Additionally, surgical
cleaning was performed once a week and
topical soaks with sulfate solutions was per-
formed daily. After streptomycin was dis-
continued, rifampin 600 mg/day was re-
sumed with ethambutol 1200 mg/day again
for 10 months, and the cutaneous lesions
healed. (Fig. 9). At present, the patient is
under periodic monitoring and shows no le-
sions, and a prosthesis has been fitted to the
patient’s right hand.

Paraffin blocks of biopsies from both pa-
tients were sent to Dr. Francois Portaels at
the Institute for Tropical Medicine, Ant-
werp, Belgium, for analysis by polymerase

FiG. 9. Case 2. UCM. Improvement of ulcers of
the forearm after four months of treatment.

chain reaction. Specimens from both pa-
tients were found to contain DNA sequence
1S2404 from M. ulcerans.

DISCUSSION

The skin ulceration caused by Mycobac-
terium ulcerans was described for the first
time by MacCAllum, ef al. in Australia in
1948 ('%). In 1950 in the Belgian Congo
(now the Democratic Republic of Congo)
the first African case was reported (*°), and
in the same year, Fenner (7) identified the
bacillus and named it Mycobacterium ul-
cerans. Since 1959, several authors have
described numerous patients with this
disease in tropical and subtropical regions
of Central and West Africa('®). Buruli ulcer
is recognized as a public health problem,
for example, in Uganda, Nigeria, Gabon,
Ghana, Cameroon, Liberia, the Ivory Coast
(-6 17.28.39) "Malaysia (**), New Guinea ('*),
Togo (*°), French Guyana (**), and the Re-
public of Benin (*°). In the Americas, it is an
exceptionally rare disease and only a few
cases have been reported. In 1953, Lavalle,
et al., reported the first UCM case in Mex-
ico (") and until 1990, only five addi-
tional cases from Guanajuato State in Cen-
tral Mexico were reported (!> '+ 19).

This mycobacteriosis has been given sev-
eral names according to the place where it
occurs or where it has been observed. For
example, it was called Bairnsdale ulcer in
Australia ('7), Buruli ulcer in Uganda (*), and
Tora ulcer and Mexican ulcer in México ('?).
Nevertheless, Lavalle proposed the name
of Ulcerative Cutaneous Mycobacteriosis,
caused by Mycobacterium ulcerans (*).

Moycobacterium ulcerans is a slowly grow-
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ing, acid-fast organism generally consid-
ered to be an environmental saprophyte. It
is usually observed in aquatic ecosystems in
marshy terrain, a soil rich in silica, and in
stagnant bodies of water or near rivers, at
temperatures ranging between 32°C and
33°C, with pH between 5.5 and 6.9 (%2*2").
The bacillus grows best in Lowenstein-
Jensen culture medium at 32°C.

The disease affects both sexes and all
ages, but is more frequent in children be-
tween 5 and 14 yrs old (**). In the countries
where it is endemic, it is frequent in farmers
and may be considered an occupational dis-
ease. After tuberculosis and leprosy, M. ul-
cerans infection is considered the third
most common mycobacterial disease affect-
ing non-immunocompromised humans (*°).

The exact manner of transmission of M.
ulcerans is not known. It is assumed that a
not-yet identified environmental factor ex-
ists that is related to slowly flowing or stag-
nant water and near rivers. There are some
reports suggesting possible transmission by
mosquito or insect bites (> * 2*). However,
inoculation appears to occur via trauma to
skin, on uncovered, unprotected regions of
the body. Its topography in adults includes
limbs, especially near joints, predominatly
on legs (knees) and forearms (elbows) (>-% 1),
but in children it can be found anywhere.

M. ulcerans affects humans by producing
a heat-stable exotoxin that causes extensive,
chronic, necrotizing damage to the papil-
lary skin, subcutaneous fat and muscle (fas-
cia and bone are also sometimes affected),
resulting in deformity and disability (*?).

The lesion begins as a small subcuta-
neous swelling, more palpable than visible,
that grows slowly until it develops into a
nodule that is adherent to the skin but not to
deep tissues. These nodules are soft, un-
dergo liquefaction, and finally ulcerate,
with an oily, purulent discharge. Ulcers are
often well defined and the borders are un-
dermined. The base of the pristine ulcers
contains a whitish, cotton wool-like slough
and sometimes eschars. Skin surrounding
the lesion becomes hyper-pigmented (*°).
Ulcers can be small or extensive, involving
even an entire extremity or large portions of
the trunk. Microscopic alterations are usu-
ally diagnostic, including extensive necrosis
of the dermis and large numbers of extracel-
lular AFB, in clumps or clusters (> '¢).
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Disease evolution can vary in severity. In
some areas, ulcers heal slowly with fibrosis
and retraction, even while the disease may
progress in other areas. Secondary bacterial
infection may develop, but the patient’s gen-
eral condition is not affected. There is no re-
gional clinical lymphadenopathy nor fever.

The two cases described in this report are
particularly interesting because of the un-
usual dissemination of the disease and the
large number of nodules and ulcers. The
possible mode of transmission was not ap-
parent in the first case, whereas in the sec-
ond case, the initial lesion followed trauma
with a horse bone chip, similar to one of the
Lavalle cases ('°). This information allows
us to suspect that a direct inoculation was
made in this case.

The last report of Buruli ulcer the disease
in Mexico was made several years ago, and
no reports of other cases have been made
since. This may be attributable to possible
rarity of the disease in Mexico. As Lavalle
suggests, the paucity of reports may be a re-
sult of a lack of awareness of the disease, or
to the status of the public health services in
endemic areas. Innate or acquired immunity
of the populations may also contribute to
low endemicity.

We conclude that the following features
must be considered for the diagnosis of M.
ulcerans infection: (i) a chronic dermatosis
in a patient with good general health; (ii)
the histopathological findings of extensive
necrosis in the dermis and subcutaneous tis-
sue and the presence of numerous extracel-
lular acid-fast organisms (> °).

Although it is difficult to culture this or-
ganism, it is now possible to identify the
agent by PCR analysis carried out on the
skin specimen ('*?°), although in our opin-
ion these studies are not necessary for the
diagnosis. In both cases presented in this re-
port, PCR analysis for M. ulcerans DNA
was performed on paraffin blocks of the
skin biopsies, and these studies were done
some years after the diagnoses were made.
The treatments were initiated on the basis
of clinical and histopathological findings,
and the patients healed. This indicates that
the molecular studies are not indispensable
if there is an adequate clinical and histolog-
ical study, but PCR contributes to support
the diagnosis by identifying the mycobacte-
rial DNA sequence 1S2404.
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Despite the fact that the first cases were
adequately described more than 50 years
ago, there remains no standard effective
treatment. Surgical excision of skin lesions
and, if necessary, skin graft application in
the initial stages, are considered the best
treatment, in addition to anti-mycobacterial
agents. Hyperbaric oxygenation has been
used experimentally (*¢). This schedule of
antimicrobial treatment was applied in Case
2 as described in this report, obtaining a
complete recovery after 12 months. The
regimens used for treatment in both patients
have not been reported previously, and they
give affected patients the possibility of
healing without important sequelae such as
amputation. Additional preventive efforts,
such as BCG vaccination (**) and wearing
long pants in endemic regions to protect
lower extremities, may help to reduce the
incidence of the disease (*’).
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