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Case description
A ten-year-old female White’s tree frog (Litoria cae-

rulea) with cloacal prolapse was submitted for clinical 
examination. Oedema and congestion of the cloacal mucous 
membrane was observed, with poorly visible nodules 
of approximately 0.4 cm in diameter. Moreover, lack of 
corneal transparency was observed (Fig. 1). The frog was 
kept together with three other individuals in a  terrarium 
generously watered twice a  day and equipped with one 

heated side wall and a bulb. The ambient temperature was 
25-30°C. Daylight duration was 12 h. The frogs were fed 
using tweezers twice a week, mainly with mouse neonates, 
and less frequently with bees and cockroaches. Lack of cor-
neal transparency was found in the other two females, but 
it was not found in the significantly thinner male.

The cloaca was washed and disinfected with 0.3% genta-
micin solution, after which it was replaced. For the follow-
ing 4 days marbofloxacin (Marbocyl, Vetoquinol, France) 
was administered IM SID at 2 mg/kg and meloxicam (Meta-
cam, Boehringer Ingelheim Vetmedica GmbH, Germany) 
was administered IM SID at 0.2 mg/kg. After a few days the 
cloaca prolapsed again, was replaced, and then prolapsed for 
a third time. In light of the further development of the nodu-
lar lesions on the prolapsed cloacal mucosa, euthanasia was 
decided. The frog was anesthesized with ketamine 100 mg/
kg bw (Ketamina 10%, Biowet Pulawy, Poland) with xyla-
zine 10 mg/kg bw (Sedazin, Biowet Pulawy, Poland) in an 
IM injection (6), and subsequently administered 20 mg of 
pentobarbital sodium (Morbital, Biowet Pulawy, Poland) 
into the median abdominal vein. Immediately after death 
the frog was necropsied.

During necropsy, the gut was taken for bacteriologi-
cal examination, and sections of the liver, kidneys, ovary, 
skeletal muscle, heart, cloaca and eye were taken for his-
topathological examination (hematoxylin-eosin staining). 
The nodular lesions covered only the prolapsed area of the 
cloaca. No lesions in other organs were observed in the 
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Summary
Mycobacterium fortuitum infection and adenocarcinoma were associated with cloacal prolapse in a White’s 

tree frog (Litoria caerulea). The disease was characterized by the presence of nodules in a cloacal mucous 
membrane. Bacteriological examination of the cloacal tissue revealed the presence of Enterococcus sp., E. coli 
and numerous acid-fast bacteria (AFB). The presence of AFB was confirmed by a Ziehl-Neelsen stain of the 
cloacal tissue and culture on the Löwenstein-Jensen medium. Post-mortem examination showed no changes 
typical of mycobacteriosis or neoplasia in other organs.
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Fig. 1. Clinical presentation of cloacal prolaps and corneal 
lipidosis in White’s Tree Frog
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necropsy. Fragments of the gut and cloaca were ground 
using mortar and pestle, resuspended in physiological 
saline and decontaminated using the Sputofluor prepara-
tion (Merck, Germany). The material was inoculated on 
the Löwenstein-Jensen PACT medium (Becton Dickinson, 
Sparks, USA) and incubated at 24°C and 37°C. In a cloaca 
specimen stained using the Ziehl-Neelsen method (Merck 
KGaA, Darmstadt, Germany) numerous acid-fast bacilli 
were observed. The growth of the bacilli on the medium 
was obtained after approximately 10 days.

The intestinal swab was subjected to bacteriological 
examination in order to detect aerobic bacteria. The cul-
ture led to the isolation of Enterococcus sp., susceptible to 
amoxicillin, amoxicillin with clavulanic acid and florfeni-
col, and resistant to gentamicin, enrofloxacin, neomycin, 
colistin, tetracycline, cefatoxime, lincomycin, erythromycin 
and penicillin. Moreover, E. coli moderately susceptible to 
florfenicol and resistant to amoxicillin, amoxicillin with 
clavulanic acid, gentamicin, enrofloxacin, neomycin, colis-

tin, tetracycline, cefatoxime and sulfamethoxazole with 
trimethoprim, was isolated.

The histopathological examination revealed fragmenta-
tion and atrophy of cardiomyocytes and focal granules of 
melanin in the cardiac muscle; a large amount of melanin 
pigment in the hepatic parenchyma (a normal component 
of many amphibians) and sparse focal mononuclear infiltra-
tion. The cloacal mucosa was lined with simple columnar 
epithelium. Below, within fibrous connective tissue stroma 
tubulovesicular and solid structures composed of mul-
tiple epithelial cells with features of malignancy (atypia) 
were found. Moreover, a high mitotic index was observed 
(Fig. 2). Focal presence of cellular detritus in the lumen 
of the tubules was detected, and single bacilli stained with 
the Ziehl-Neelsen method could be seen in only one tubule 
(Fig. 3). Moreover, moderate interstitial inflammation with 
oedema of the cloacal mucosa was found. In the kidneys, 
vacuolization of the tubular epithelial cells was observed, 
with brown pigment distributed multifocally in the epithelial 
cells. In the corneas, cholesterol clefts surrounded by mild 
mononuclear infiltration and stromal melanin deposition 
were detected (Fig. 4).

The cultured acid-fast bacilli were subjected to DNA 
extraction using 5% Chelex (Biorad, USA). Subsequently, 
PCR was conducted to identify Mycobacterium sp. (13), 
and the obtained product was sequenced to identify Myco-
bacterium fortuitum subsp. fortuitum.

Cloacal swabs were taken from the other individuals for 
inoculation on the Löwenstein-Jensen PACT medium. No 
growth of acid-fast bacilli was obtained from these cultures.

Discussion
To date, no case of a tumour occurring simultane-

ously with a Mycobacterium fortuitum subsp. fortuitum 
infection has been reported in anurans, but similar 
diagnoses have been made in humans (2). The diag-
nosis of tumours in humans preceded the diagnosis of 
a very quick colonisation by rapidly growing AFB or, 

Fig. 2. A. Cloacal adenocarcinoma characterized by varied architectural patterns including tubular or solid diffuse sheets 
of cells. HE, 20 ×. B. Adenocarcinoma was comprised of diffuse sheets of poorly differentiated epithelial cells, with many 
mitotic figures (arrows). HE, 400 ×

Fig. 3. Cellular debris and acid-fast organisms in tubular 
lumen of cloacal adenocarcinoma Ziehl-Neelsen, 400 ×
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less frequently, mycobacteriosis. Factors predispos-
ing to infection were antineoplastic chemotherapy 
and previous pulmonary involvement with malignant 
disease, including localized catheter-associated infec-
tions (1,  8). The opposite process was observed in 
tuberculosis, in which lung cancer often develops in 
the scars caused by Mycobacterium tuberculosis (11). 
Amphibian mycobacterioses are relatively common 
and are mainly caused by Mycobacterium ulcerans. 
Amphibians can also constitute a  reservoir of these 
bacteria, which poses danger to human health (12). 
Interestingly, studies conducted in laboratory mice 
demonstrated an inhibiting effect of the M. ulcerans 
toxin on the development of mammary gland adeno-
carcinoma (3). Corneal lipidosis in anurans kept in 
captivity is diagnosed relatively frequently (5, 7, 9, 
14). In its typical course, hypercholesterolaemia is 
a  systemic disease associated with the formation of 
cholesterol deposits accompanied by inflammation in 
many organs (9, 14). The disease is caused by feeding 
amphibians with mouse neonates and house crickets 
that have a different lipid profile compared to natural 
food (5, 14). In the presented case, changes in the cor-
neas occurred only in females that demonstrated a bet-
ter body condition compared to the male. According 
to Holmberg et al. (4), lipid keratopathy occurs com-
monly in female anurans and may be associated with 
oogenesis; however, no egg deposition was observed 
either in this case or in the cases of diseased females 
described by other authors (5, 10). In view of the fact 
that the frogs were fed using tweezers, no signs of 
emaciation associated with blindness, i.e. due to the 
inability to find food, were observed.
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