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Abstract

Background In Sulcata tortoises (Centrochelys sulcata), the phallus naturally extends through the cloaca during
mating. However, excessive and persistent phallus protrusion, often due to aggressive mating behavior, in-
creases the risk of prolapse.

Objective This case report describes phallus prolapse in a Sulcata tortoise at Batu Secret Zoo, East Java, Indo-
nesia.

Case A male Sulcata tortoise, over 15 years old and weighing 30 kg, exhibited frequent aggressive behavior
during the mating season. On August 30, 2024, the keeper reported a tortoise's phallus protruding from the
cloaca. Physical examination revealed a necrotic phallus surrounded by abscesses. A blood smear examination
suggested anemia. The patient was diagnosed with phallus prolapse caused by mating-related trauma.

Treatment Minor surgical debridement was performed to remove necrotic tissue and abscesses associated
with hyperkeratinization and inflammation. Postoperative care included a 7-day course of antibiotics, multi-
vitamins, lactated Ringer's solution with glucose infusion, and haematodin.

Conclusion Minor surgery succeeded in repositioning the phallus within the cloaca, and the tortoise exhibited
healthy clinical signs after seven days of postoperative care.
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Introduction

The sulcata tortoise (Centrochelys sulcata), commonly
known as the African spurred tortoise, originates from Af-
rica’s Sahel region and is one of the largest and most widely
maintained reptile species. Tortoises possess a distinctive
shell, with the carapace forming the dorsal portion and the
plastron constituting the ventral side (Jain et af, 2014). These
highly active reptiles require a spacious enclosure to facilitate
movement and exploration. An ideal tortoise enclosure
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should include a dry substrate with good drainage, such as a
mixture of sand and soil. Males can be identified by their
longer, thicker tails, and a more concave plastron compared
to females.

Phallus prolapse in tortoises occurs when the penis pro-
trudes from a cloacal opening. During mounting attempts,
the phallus naturally extended from the cloaca. However,
continuous exposure, particularly due to aggressive behavior,
increases the risk of prolapse. Male tortoises frequently ex-
hibit aggression, particularly during the breeding season.
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They display territorial aggression toward other males and
direct forceful behavior toward females as part of their natu-
ral mating interactions (Mukherjee & Mukherjee, 2023). In ad-
dition to mating attempts, several factors, including consti-
pation, neurological dysfunction, hypocalcemia, straining
during urination or defecation, excessive libido, trauma, and
obesity, can trigger prolapse (Mishra & Maiti, 2022). Among
these, heightened aggression and excessive libido in males
are the primary contributors to the increased incidence of
phallus prolapse in tortoises.

If untreated, the prolapsed organs can desiccate and be-
come necrotic, requiring immediate evaluation to determine
organ functionality. Dogu et al (2015) reported a case in
which a male Euphrates soft-shelled turtle developed ne-
crotic phallus, necessitating amputation. Clinicians must ap-
propriately manage necrotic phalluses with nonfunctional
tissues to prevent further complications. In phallus prolapse,
necrotic tissue can exacerbate wounds or delay wound heal-
ing. Observers can identify necrotic tissue around the phallus
by the presence of non-viable tissue debris. This case report
documents phallus prolapse in a sulcata tortoise at Batu Se-
cret Zoo, East Java, detailing clinical symptoms, diagnostic
examinations, treatment, and therapeutic interventions.

Case

Signalment and anamnesis

This case involved a male sulcata tortoise (Centrochelys
sulcata), approximately 15 years old and weighing 30 kg,
housed with two other males and three females in the garden
area of the Batu Secret Zoo. According to reports and obser-
vations from zookeepers, the tortoise exhibited aggressive
behavior during the breeding season, frequently chasing fe-
males. On August 30, 2024, the keeper observed the tor-
toise’s penis prolapse extending from the cloaca. This case
marks the first documented occurrence of phallus prolapse
at the Batu Secret Zoo.

Physical and diagnostic examination

Physical examination confirmed the presence of a pro-
lapsed penis (Figure 1). The tortoise appeared lethargic,
likely because of movement difficulties and blood loss. A de-
tailed assessment revealed necrotic connective tissue cover-
ing the phallus and abscess formation around the affected
area.

Figure 1 Condition of the tortoise penis before treatment. K: kerat-
inization of the phallus.
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A qualitative blood smear was prepared using blood col-
lected from the subcarapacial plexus for hematological eval-
uation. Microscopic examination of the smear revealed that
the reptilian erythrocytes had an ellipsoid shape with
rounded ends, nucleated structures, and densely packed pur-
ple chromatin. Variations in red blood cell size were detected,
suggesting anisocytosis (Figure 2).
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Figure 2 RBCs of the tortoise: (A) Blood smear of a Sulcata tortoise
stained with Giemsa at 100x objective magnification. (B) Reference
image of normal RBCs from a Galapagos tortoise stained with mod-
ified Wright-Giemsa. L: Lymphocyte; T: Thrombocyte (Nieto-Claudin
et al 2021).

Diagnosis and prognosis

Based on the history, physical examination, and hematol-
ogy examination, the tortoise was diagnosed as a phallus
prolapse caused by trauma associated with aggressive be-
havior during the breeding season. This condition led to the
development of necrotic connective tissue and abscess for-
mation. With prompt treatment, the patient’s prognosis re-
mained fausta.

Differential diagnosis

Differential diagnoses included cloacal prolapse (Fauzan
& Satriawan, 2023) and paraphimosis (Innis & Boyer, 2015).
Phallus prolapse in chelonians manifests as extrusion of a
dark purple or black elongated structure from the vent
(Nisbet et al, 2011). Notably, the chelonian phallus has no
urinary function; thus, phallus prolapse does not directly af-
fect the excretory system. In contrast, cloacal prolapse in-
volves eversion of the cloacal tissue, potentially including
portions of the colon or urinary bladder. The prolapsed tissue
typically appears pink to red and may exhibit tubular or fleshy
morphology (Hedley & Eatwell, 2014). Depending on the un-
derlying cause, cloacal prolapse may involve additional ab-
dominal organs, such as the colon.

Treatment

Minor surgical intervention was performed to treat the
prolapsed phallus (Figure 3). The tortoise was anesthetized
using intramuscular injections of ketamine (8 mg/kg BW) and
medetomidine (0.08 mg/kg BW) in the foreleg region. After
positioning the tortoise in ventral recumbency, blood was
collected preoperatively via the subcarapacial plexus. Follow-
ing the procedure, atipamezole (five times the medetomidine
dose) was administered subcutaneously in the foreleg region
as an antidote. The prolapsed phallus was cleaned and ne-
crotic connective tissue was debrided. The pus from the ab-
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Figure 3 Procedure for invasive treatment in a Sulcata tortoise. (A) Cleaning the phallus with physiological saline to maintain moisture. (B)
Removal of necrotic tissue manually. (C) Observation of phallus inflammation and hyperkeratinization. (D) Application of iodine as an anti-
bacterial agent. (E) Debridement of abscesses and connective tissue using a blade and forceps. (F) Topical administration of diluted penicillin
with normal saline. (G) Repositioning of the phallus to its cranial base at the tail using manual manipulation, followed by placing the tortoise
in dorsal recumbency and cleansing the cloacal area with chlorhexidine and water.

scess was removed, and the abscess cavity was irrigated with
penicillin diluted in physiological saline.

Postoperative care was continued for seven days, during
which the tortoise received supportive therapy. The treat-
ment regimen included meloxicam (0.2 mg/kg BW) as an an-
algesic, enrofloxacin (5 mg/kg BW) as an antibiotic, and Vi-
amin® (0.2 ml/kg BW) as a multivitamin, all administered via
intramuscular injection. Additionally, the tortoise received
lactated Ringer’s solution and glucose infusion through the
intracoelomic route, each at 250 ml, totaling 500 ml, to meet
the fluid therapy requirement of 25 ml/kg BW. On the third
day, Hematodin (0.1 mg/kg BW) was administered intramus-
cularly to address anemia detected in the blood smear exam-
ination.

Discussion

Male tortoises possess a single penis (phallus) without a
lumen. Similar to the hemipenes in lizards and snakes, the
tortoise phallus functions exclusively as a copulatory organ
and does not participate in urination (Kirchgessner & Mitch-
ell, 2008). Phallus prolapse occurs when the penis protrudes
from the cloacal opening owing to factors such as constipa-
tion, neurological dysfunction, low blood calcium, straining
during urination or defecation, excessive libido, trauma, and
obesity (Mishra & Maiti, 2022). Without immediate treatment,
a prolapsed phallus can become necrotic, requiring amputa-
tion and resulting in a poor prognosis.

This case marked the first documented occurrence of
phallus prolapse in a tortoise at the Batu Secret Zoo. Accord-
ing to the keepers, the tortoise exhibited aggressive behavior
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during the breeding season, frequently mounting, biting, and
ramming females. Sacchi et al (2013) described these behav-
lors as typical during the breeding season in tortoises. Re-
peated mounting attempts and prolonged phallic erections
are likely to cause trauma to the phallus, leading to irritation
and infection. Chronic irritation of the phallus can induce hy-
perkeratinization, a condition characterized by excessive ker-
atin buildup due to high epithelial cell proliferation (Deo &
Deshmukh, 2018). As hyperkeratinization often develops as a
secondary response to chronic irritation or infection, the
presence of this condition suggests that phallus prolapse
may have occurred before it was reported.

Invasive surgery was performed to debride the necrotic
tissue caused by hyperkeratinization and to assess the in-
flamed phallus. The tortoise was anesthetized using a combi-
nation of ketamine and medetomidine, as previously re-
ported by Lutvikadic & Maksimovi¢ (2024). Ketamine (8
mg/kg BW) remains a widely used anesthetic in reptiles be-
cause of its broad safety margin and versatile administration
routes. However, reptiles typically experience prolonged re-
covery from ketamine. Medetomidine (0.08 mg/kg BW), an
adrenergic a-2 receptor agonist, provides sedation and anal-
gesia but can also cause severe cardiopulmonary depression
in chelonians. The combination of ketamine and medetomi-
dine helps balance these effects, as ketamine enhances sym-
pathetic activity and improve cardiac output, blood pressure,
and heart rate, thereby counteracting depresive effects of
medetomidine.

Necrotic tissue and abscesses were carefully debrided,
while the phallus was kept moist with physiological saline
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throughout the procedure (Nisbet et al, 2011). After debride-
ment, the phallus was reassessed to determine the extent of
tissue viability. In cases of necrosis, amputation is recom-
mended (Nisbet et a/, 2011). However, amputation was un-
necessary in this case because the phallus remained viable
without signs of extensive necrosis.

The abscesses were debrided, forming an immune re-
sponse to bacterial infection. Abscess formation occurs when
the immune system accumulates white blood cells, dead tis-
sue, and bacteria, leading to pus production (Kobayashi et al,
2015). Several bacterial species commonly colonize ab-
scesses in tortoises, including Proteus mirabilis, Klebsiella
pneumoniae, Escherichia coli, and Aeromonas hydrophila
(Wang et al., 2022). The phallus can be irrigated with diluted
penicillin to minimize the risk of secondary infections (Fala-
gas & Vergidis, 2005).

Following this procedure, the phallus was successfully re-
tracted into the cloaca. To reverse the effects of the a-2 ad-
renergic agonist and restore cardiovascular and respiratory
functions, atipamezole was administered at five times the
dose of medetomidine. Within an hour of administration, the
tortoise regained its dorsal reflexes and showed satisfactory
recovery indicators. Postoperative analgesia and anti-inflam-
matory treatment were provided using Melovem (meloxicam,
0.2 mg/kg BW). As a non-steroidal anti-inflammatory drug
(NSAID) and opioid, meloxicam inhibits COX-2 enzymes, pre-
venting the conversion of arachidonic acid into inflammatory
mediators, thereby reducing pain and inflammation (Ting et
al, 2022).

Qualitative hematology analysis was performed using a
blood smear to assess the hematological status of the tor-
toise. Blood collection via the subcarapacial venous plexus
(SVP) is a widely used technique in tortoises because it is min-
imally invasive nature and effective in uncooperative animals
(Eshar et al, 2016). Microscopic blood smear analysis re-
vealed signs of hypochromic anemia (Figure 2). The presence
of anisocytosis, characterized by variations in erythrocyte size
from small to large cells, suggests a regenerative anemic re-
sponse (Campbell & Grant, 2022; Joseph, 2015). Additionally,
the pale color of the erythrocytes compared to the normal
values indicated hypochromic anemia. While mild anisocyto-
sis is considered normal in reptiles, moderate-to-marked an-
isocytosis suggests a regenerative response (Cital & Good-
night, 2016). Similar to mammals, hypochromic normocytic
anemia commonly signals regenerative anemia in reptiles. To
support red blood cell regeneration and growth, Hematodin
(0.1 mg/kg BW), which contains multivitamins and hemato-
poietin was administered (Prudenta et al, 2021).

By the first day after treatment, the phallus had success-
fully retracted into the cloaca without any signs of abnormal
prolapse. This improvement remained consistent throughout
the seven-day postoperative observation period. To prevent
secondary infections, the tortoise received a seven-day
course of antibiotic therapy. Baytril® (5 mg/kg BW), which
contains enrofloxacin, was administered because of its
broad-spectrum antibacterial activity. As a fluoroquinolone
antibiotic, enrofloxacin inhibits bacterial DNA enzymes,
thereby preventing bacterial replication (De Vito et al, 2015).

At low concentrations, enrofloxacin exerts bacteriostatic ef-
fects, whereas at higher concentrations, it becomes bacteri-
cidal. The use of broad-spectrum antibiotics is necessary be-
cause abscesses in tortoises often harbor multiple bacterial
species. Wang et al (2022) identified 65 bacterial species in
abscesses collected from captive tortoises, underscoring the
need for effective antimicrobial coverage.

In addition to antibiotic therapy, supportive treatment in-
cluded a supplement containing vitamins, minerals, and
amino acids. This supplement helped prevent electrolyte im-
balance, mitigate postoperative fatigue, and reduce the risk
of bleeding and dehydration. To address potential dehydra-
tion, fluid therapy was administered to restore normal tissue
perfusion and electrolyte balance. In reptiles, fluid therapy
can be delivered via the subcutaneous, intravenous, or in-
tracoelomic routes. Martinez-Jimenez & Hernandez-Divers
(2007) recommended the use of 2.5% dextrose in 0.45% sa-
line (280 mOsm/L) in reptiles. In this case, the tortoise re-
ceived a combination of lactated Ringer's solution and 5%
dextrose, with 250 ml of each solution totaling 500 ml The
combination was made to reach a half-final concentration
that ensured its suitability for reptilian physiology.

At the time of this paper’s final revision, the tortoise re-
mained in a stable condition with no recurrence of phallus
prolapse approximately six months after treatment. This case
suggests that prompt surgical intervention combined with
comprehensive postoperative care may successfully resolve
phallus prolapse in Centrochelys sulcata without recurrence.

Conclusion

A male sulcata tortoise (Centrochelys sulcata) was diag-
nosed with phallus prolapse, accompanied by necrotic con-
nective tissue overgrowth. Surgical debridement and a
seven-day postoperative regimen resulted in the successful
resolution of the condition. Blood smear analysis indicated
hypochromic anemia that was managed with supportive
therapy. No recurrence of phallus prolapse was observed six
months post-treatment, highlighting the effectiveness of
early intervention and comprehensive postoperative care in
reptile medicine.
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