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CASE REPORT

Opportunistic mycobacterial granuloma in a cat
associated with a member of the Mycobacterium
terrae complex

SM Henderson1, J Baker2, R Williams3, DA Gunn-Moore4

1Park Veterinary Centre,
256 Cassiobury Drive, Watford
WD17 3PA, UK; Current address
Department of Clinical Veterinary
Science, University of Bristol,
Langford House, Langford,
Bristol BS40 5DU, UK;
2Finn Pathologists, One Eyed
Lane, Weybread, Diss, Norfolk
IP21 5TT, UK; 3Regional Centre
for Mycobacteriology, Department
of Microbiology/PHLS, Llandough
Hospital, Penlan Road, Penarth,
Vale of Glamorgan CF64 2XX,
UK; 4R(D)SVS Hospital for Small
Animals, University of Edinburgh,
Roslin, Midlothian, Scotland
EH25 9RG, UK

Date accepted: 25 October 2002

An 18-month-old domestic short-haired neutered male cat presented with a
nodular dermal thickening on a digit. Biopsy demonstrated pyogranulomatous
inflammation with moderately frequent acid-fast bacilli. A member of the
Mycobacterium terrae complex was isolated. There was no evidence of systemic
involvement. Treatment was initiated with enrofloxacin, rifampicin and
clarithromycin. After 2 months there was no longer any clinically apparent
dermal thickening. Treatment was continued for a further 3 months using
enrofloxacin and rifampicin.
© 2002 ESFM and AAFP. Published by Elsevier Science Ltd. All rights reserved.
Case history

The patient was an 18-month-old neutered
male domestic short-haired indoor/
outdoor cat which the owners had pur-

chased as a kitten. He was regularly dewormed
and vaccinated against feline leukaemia virus,
feline herpesvirus, feline calicivirus and feline
parvovirus.

The cat originally presented with a swollen left
hind paw which was assumed to be the result of
an infected cat bite. There was no response to
empirical treatment with clindamycin (Antirobe;
Upjohn) at 5.5 mg/kg orally q12h for 7 days, and
only a very slight improvement in response to
1098-612X/03/010037+05 $30.00/0 © 2002 ESFM and AA
marbofloxacin (Marbocyl; Vetoquinol) at 2 mg/
kg orally q24h for 10 days.

The cat was re-examined 19 days later. He was
in good body condition. There was a nodular
dermal thickening dorsal to the 5th digit of the
left hind limb (approximately 2 cm by 1 cm),
with marked ulceration and a draining sinus.
Mild discomfort was evident on firm palpation.
No other abnormalities were detected.

The differential diagnoses for an ulcerated der-
mal nodule with a draining sinus include foreign
body granuloma, mycobacterial granuloma, eosi-
nophilic granuloma, chronic bacterial infection,
mycotic infection or neoplasia. Actinomycosis,
nocardiosis and actinobacillosis are rare in the
UK.

Radiography of the foot revealed soft tissue
swelling but no other abnormalities. Under
general anaesthesia the lesion was explored
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Fig 1a Haemotoxylin and Eosin (×100). Histological examination of 5 �m sections stained with haematoxylin and eosin
(H&E) showed expansion of the dermis and subcutis by a mass of pyogranulomatous inflammation. The histiocytes have a
moderate amount of pale staining to eosinophilic cytoplasm and have hypochromic nuclei, often with a single nucleolus.
Fig 1b Ziehl-Neelsen (×250). Further sections were stained by the Ziehl Neelsen (ZN) technique and these demonstrated the
presence of moderately abundant acid-fast bacilli within the foci of necrosis (arrow). These bacilli appear to form short
chains.
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Discussion
Skin lesions on the distal limbs of cats are a very
common presentation in practice, frequently
caused by bacterial infection following a bite or
other traumatic wound. The cat in this case was
initially assumed to have such an infection and it
was only after it failed to respond to antibiotic
treatment that further possibilities were investi-
gated. Histology provided a diagnosis of myco-
bacterial granuloma. It would have been prudent
to have taken samples for bacterial and mycotic
culture and sensitivity testing at the time of
initial biopsy, as well as retaining some frozen
tissue in case molecular techniques such as pol-
ymerase chain reaction (PCR) became necessary.

Mycobacterium is a genus of morphologically
similar, aerobic, environmentally resistant, non
spore forming, acid-fast bacteria which have
a wide variation in host affinity and potential
for pathogenicity (Greene 1995). The ability
to survive intracellularly and the presence of
lipids and glycolipids within the cell wall
result in granulomatous to pyogranulomatous
inflammation in the host tissues.

Three groups of mycobacterial skin disease
are recognised in cats (Gunn-Moore et al 1996).
Classical tuberculosis is caused by M bovis and
M tuberculosis. Diseases caused by M bovis and
M tuberculosis pose a significant zoonotic risk.
Disease is usually localised to the respiratory and
gastrointestinal tracts and associated lymph
nodes, although nodular skin lesions are not
uncommon. However, currently in the UK most
surgically but no foreign body was found. The
draining tract was flushed with saline and a
sample of the nodule was fixed in formalin
and prepared for histology (Fig 1a and b).
Histology demonstrated pyogranulomatous in-
flammation with moderately frequent acid-fast
bacilli (AFB) present within foci of necrosis.
The bacteria measured 4–12 �m, were slender
and appeared beaded at about 2 �m intervals.
Some appeared curved or serpentine in pro-
file (Fig 1b). Mycobacterial granuloma was
diagnosed.

Subsequent to the histology results, other in-
vestigations were performed to determine the
presence or absence of any systemic involve-
ment. Haematology demonstrated mild haemo-
concentration and biochemistry revealed a mild
increase in urea concentration (12.9 mmol/l; ref-
erence range 3.5–8.0). These were attributed to
mild dehydration following an overnight fast.
There was also a mildly elevated alkaline phos-
phatase activity (114 iu/l; reference range 0–40).
ELISA testing was negative for FeLV antigen and
FIV antibodies (SpeedCat FeLV/FIV; Vetlab), and
the feline coronavirus antibody titre was <10.
Thoracic radiographs, performed under general
anaesthetic, were within normal limits. Further
tissue samples were taken at this stage for myco-
bacterial culture.

Following homogenisation, the tissue sample
was treated with 4% sodium hydroxide to re-
move contaminants, neutralised in phosphate
buffer (pH 6.8) and centrifuged. One millilitre of
deposit was then inoculated into the appropriate
Bactec bottle and cultured at 37°C in the Bactec
9000 automated liquid culture system (Becton
Dickinson). Cultures flagged positive for AFB
after 17 days and tested negative for the M.
avium—M. intracellulare (MAI) and M. tuberculo-
sis (TB) complexes using DNA specific probes
(Accuprobe Genprobe).

Growth was visible on solid Lowenstein-
Jensen slopes after 58 days. The isolate grew
at 25°C and 37°C, thus ruling out tuberculosis
complex. It was non-pigmented, resistant to
p-nitrobenzoic acid, thiacetazone and thiophene-
2-carboxylic acid hydrazide. Growth was micro-
aerophilic. The isolate again tested negative for
MAI complex. Since a small number of MAI
strains will give negative probe results, thin layer
chromatography of the mycobacterial lipids was
performed excluding MAI complex (Marks,
Jenkins and Schaeffer 1971). These characteristics
placed the organism in the Mycobacterium terrae
complex (Marks 1976). Final identification took
5 months. Antibacterial sensitivity testing was
not performed.

Final diagnosis was a mycobacterial granu-
loma in a presumed immune-competent host,
with no apparent systemic involvement.

Treatment was initiated subsequent to the
second biopsy procedure with enrofloxacin
(Baytril; Bayer) at 5 mg/kg orally q24h,
rifampicin (Rifadin Syrup; Hoechst Marion
Roussel Ltd) at 10 mg/kg orally q24h and clari-
thromycin (Klaricid; Abbotts) at 5 mg/kg orally
q12h. After 2 months the clarithromycin was
stopped and the other two drugs continued for a
further 3 months.

There was a gradual reduction in the size of
the nodule over the first two months of treatment
until no dermal thickening could be detected.
There was no further recurrence and the cat
appears healthy at the time of writing (30 months
after the completion of treatment).
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cases of cutaneous mycobacterial disease are
caused by M microti or ‘microti-like’ organisms
(previously called tuberculous syndrome (Gunn-
Moore and Shaw 1997)). Lesions are usually
cutaneous nodules that may have draining
sinuses or ulcerate, sometimes with local lym-
phadenopathy. There may be occasional systemic
involvement. Feline leprosy is generally thought
to be caused by M. lepraemurium, the causative
agent of rat leprosy (Lemarie 1999), and is char-
acterised by single or multiple cutaneous nod-
ules which sometimes ulcerate. M. lepraemurium
is difficult to culture using standard techniques,
and use of molecular techniques such as PCR
have suggested that other mycobacterial organ-
isms may be involved in some cases of presump-
tive feline leprosy (Hughes et al 1997, Malik et al
2002). The third group are the opportunistic
mycobacteria which are saprophytic organisms
found in soil, water and decaying vegetation,
and are usually non pathogenic. Most cases of
feline disease in this category are caused by
‘rapidly-growing’ organisms such as M chelonae,
M fortuitum, M smegmatis and M phlei, which
usually cause a panniculitis in the inguinal
region (Green et al 1998, Malik et al 2000).
As access to appropriate culture techniques im-
proves, it is likely that more of the slow-growing
organisms such as the M terrae complex will be
implicated in feline disease.

The age of this cat and gross appearance of
the lesion would have been consistent with M
lepraemurium infection, and the possibility of
culture of M terrae as a contaminant could not be
ruled out. Although organism length is not a
recognised method for differentiating AFB, de-
scriptions of M lepraemurium indicate it usually
measures 2–6 �m (Wilkinson 1977, Malik et al
2002) whereas the bacillus in this case measured
4–12 �m. In addition, M terrae is rarely cultured
in the reference laboratory suggesting that it is
not a common contaminant of clinical samples.
Unfortunately there was no tissue left for
retrospective PCR analysis, which may have
confirmed the diagnosis.

The cutaneous forms of mycobacterial disease
often arise at the common ‘fight and bite’ sites.
As in this case, it is probable that the opportun-
istic organisms gain entry through such wounds.
There is considerable overlap between the ap-
pearance of lesions making culture essential for
definitive diagnosis in order to assess zoonotic
potential and to aid in therapeutic decisions.
Nontuberculous mycobacteria are generally con-
sidered to pose little in the way of zoonotic risk
(Malik et al 2001). Although tuberculosis com-
plex was considered unlikely given the negative
results with the DNA probe on day 17, it could
not be definitively ruled out for several weeks
due to the slow growth of the organism in this
case. Potential zoonotic risks, particularly to im-
munosuppressed individuals, were therefore dis-
cussed with the cat’s owner prior to commencing
treatment.

The M terrae complex includes M terrae, M
nonchromogenicum, and M triviale (Preheim 1999).
To the authors’ knowledge, there are no pre-
viously reported cases of such infection in cats.
In man, members of the complex have been
associated with pulmonary infection (Tonner and
Hammond 1989, Peters and Morice 1991, Spence
and Ferris 1996) and tenosynovitis (Ridderhof
et al 1991, Smith et al 2000). Disseminated
infection has been reported in a patient with
advanced human immunodeficiency virus dis-
ease (Carbonara et al 2000), which may have
relevance for cats that are suffering from feline
immunodeficiency virus (FIV), feline leukaemia
virus (FeLV), or are immunosuppressed for other
reasons. The cat in this case was negative for FIV
and FeLV, and there was no apparent systemic
spread.

Blood was obtained prior to treatment to as-
sess the general health of the cat. Granulomatous
disease has been associated with hypercalcaemia
in cats, which may warrant specific treatment
(Mealey et al 1999). The serum calcium concen-
tration was normal in this case. The reason for
the elevated alkaline phosphatase is unclear. It
may reflect a degree of cholestasis. Barbiturates
and other drugs can cause induction of alkaline
phosphatase although the enzyme has a very
short half life in cats (Duncan 1998), so it is
unlikely that the thiopentone administered at
the first anaesthetic 2 weeks previously would
have been responsible. Further investigations
could have included ongoing monitoring of
liver enzymes, measurement of bile acids, ultra-
sonography and possibly liver biopsy but
these were not carried out due to financial
constraints.

Since culture and final identification of the
mycobacterial species could take up to several
months, empirical treatment with a combination
of antituberculous drugs was initiated following
the second biopsy procedure (Gunn-Moore and
Shaw 1997). There was no clinical evidence of
side effects from the treatment. Enrofloxacin has
been recently associated with retinal degener-
ation in cats (Gelatt et al 2001). Both rifampicin
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and clarithromycin can cause erythema par-
ticularly of the pinnae, and rifampicin is also
known to be potentially hepatotoxic in humans
(Gunn-Moore et al 1996), as well as causing
induction of liver enzymes. Financial constraints
precluded the monitoring of liver enzymes in
this case.

Current recommendations for specifically
treating M terrae infections in people include a
macrolide antibiotic such as clarithromycin,
ethambutol and one other antituberculous drug.
Aminoglycoside therapy and surgery should
also be considered (Smith et al 2000). En-bloc
surgical resection and reconstruction is often
recommended in conjunction with antibacterial
therapy for treatment of nontuberculous myco-
bacterial granulomas in cats (Malik et al 2001),
and would have been considered in this case if
the lesion had not resolved.

The prognosis for cats with opportunistic
mycobacterial skin infections is generally good if
appropriate treatment is given (Malik et al 2000,
Malik et al 2001). Some infections appear to
respond to enrofloxacin or doxycycline alone
(Studdert and Hughes 1992, Malik et al 2000).
However, single agent treatment may encourage
development of resistance, which could poten-
tially endanger human patients. Some lesions
have been reported to resolve even after treat-
ment with drugs associated with in vitro resist-
ance (Peters and Morice 1991), and spontaneous
remission of mycobacterial lesions is also known
to occur (Roccabianca et al 1996, Spence and
Ferris 1996). Hence it is possible that in some
cases the apparent response to antibiotics is
coincidental.
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