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Abstract
The aim of the study was to describe cloacoscopy in the loggerhead turtle (Caretta caretta) and 

to evaluate its efficacy in clinical practice. Cloacoscopy was performed on 31 turtles, 23 females 
and 8 males. Thirty minutes before anaesthesia, meloxicam (0.4 mg/kg) was administered 
intramuscularly. Turtles were anaesthetised with a combination of 0.04 mg/kg dexmedetomidine 
and 4 mg/kg ketamine administered intramuscularly. Cloacoscopy was performed with a diagnostic 
telescope (10 mm diameter, 30 cm long, 0°, with an operating sheath) or with a flexible colonoscope 
(13 mm diameter, 160 cm long). Turtles were placed in dorsal recumbence and endoscope was 
inserted through the vent. In the distal part of the proctodeum, phallus or clitoris were easily 
visualized. A finger and thumb were placed around the vent to act as a valve in order to control 
the fluid infusion. Flushing the cloaca with warm saline and 0.6% lidocaine allowed clear view. 
The urethral orifice was located centrally within the urogenital sinus. Further proximally, the slit 
of the urodeum with the distal sphincter of the colon could be visualized. Passing gently through 
the urethral orifice allowed direct visualization of the urinary bladder. After withdrawing and 
re-directing the endoscope into the coprodeum, the terminal part of the intestine was reached. 
From 31 loggerhead turtles examined, fishing lines were found in 23 animals. Cloacoscopy 
proved to be a feasible diagnostic method and it is suggested as a routine diagnostic tool for 
clinical assessment of loggerhead turtle patients.

Cloaca, chelonians, diagnostic endoscopy

The clinical approach to sea turtles is basically not very different from that of other 
chelonian groups. However, being wild animals, these patients are easily stressed by 
invasive techniques (Gregory et al. 1996; Whitaker et al. 1999; Wyneken et al. 2006). 
It is therefore important to reduce the stress of contact with humans as much as possible. 
Anaesthesia with extended postoperative recovery periods is also a major challenge. 
Consequently, all techniques that could reduce the invasiveness of clinical management 
are of a great value for the veterinary practice involving sea turtles. Endoscopy is a feasible 
diagnostic technique in clinical practice with reptile patients (Schildger and Wicker 
1992; Divers et al. 2010; Hernandez-Divers 2004). Cloacoscopy was described by 
Coppoolse et al. (1985) and has been rapidly adopted by reptile specialists. The aim of 
the study was to describe cloacoscopy in the loggerhead turtle (Caretta caretta) and to 
evaluate its efficacy as a diagnostic tool in clinical practice. 

Materials and Methods
Cloacoscopy was performed in 31 adult loggerhead sea turtles (Caretta caretta), hospitalized for different 

reasons at the Clinic of Exotic and Wild Animals of the Veterinary Teaching Hospital. All the turtles were found 
stranded or floating near the island of Sicily. Initial sex determination was based on morphological characteristics 
(length of the tail, the distance of the cloacal opening to the tip of the tail, presence of the claw on the flipper) 
and revealed a total of 23 females and 8 males (Table 1). Physical examination with complete neurological 
examination (Chrisman et al. 1997), evaluation of the blood profile, and radiography were performed (Plate II, 
Fig. 1) in all turtle patients.
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Thirty minutes before anaesthesia, meloxicam was administered intramuscularly (IM) at a dose rate of  
0.4 mg/kg (Metacam®, Boehringer Ingelheim, Germany). Anaesthesia was performed using a combination of  
0.04 mg/kg dexmedetomidine (Dexdomitor®, Vetoquinol, Italy) with 4 mg/kg of ketamine (Ketavet 100®, Intervet, 
Italy) administered intramuscularly. Turtles were placed in dorsal recumbence on a heating pad.

Cloacoscopy was performed by using two different scopes: a diagnostic telescope (10 mm diameter, 30 cm 
long, 0°, Olympus A5254A, Japan) with an operating sheath; and a flexible colonoscope (13 mm diameter, 
160 cm long, Olympus CF-VL, Japan). The scopes were connected to a multi-functional system «TELE PACK 
™» (Storz®, Tuttlingen, Germany) consisting of a cold light source, a camera, a monitor and a digital picture 
acquisition system.

After the endoscope was gently introduced into the cloacal opening, sterile saline (30 °C, 0.9% NaCl, S.A.L.F., 
Italy) combined with 3 ml/l lidocaine chlorohydrate (2% Lidocaina, Esteve, Italy), was injected into the cloaca 
to dilate the cloacal wall to improve visualisation. Subsequently, gentle flushing was performed using a syringe 
(60 ml, Pic solutions/Artsana, Italy) connected with an intravenous drip line to the operating sheath port of the 
rigid endoscope or the fibrescope. A finger and thumb were placed around the cloacal opening in order to avoid 
saline outflow.

Results

Immediately after the introduction of the tip of the endoscope through the cloacal 
sphincter, the mucous membrane of the proctodeum and the ventral part of the urodeum 
with a phallus in the male or a clitoris in the female turtle were easy visualized. Both 
the phallus and the clitoris consisted of two paired, highly vascular fibrous structures 
separated by a central trough. Although the clitoris is macroscopically similar in structure 
to the phallus, the phallus was considerably more developed and bigger in size (Plate II, 
Fig. 2). No colour differences were observed between the male phallus and the female 
clitoris. The urethral orifice was located centrally within the urogenital sinus. Further 
proximally, the slit of the urodeum (Plate III, Fig. 3) with the distal sphincter of the 
colon could be identified. This slit was formed by two folds covering the urogenital 
senum. In the dorsal part of the urodeum, a muscular ridge with horizontal fibres was 
visible (Plate III, Fig. 3). In juvenile turtles, cloacal structures were less developed 
(Plate III, Fig. 3D). 

The endoscope was passed through the urethral orifice to allow direct visual examination 
of the urinary bladder (Plate III, Fig. 4). The wall of the urinary bladder in the loggerhead 
sea turtles was so thick it did not allow indirect visual observation of the organs in the 
coelom, even if a large amount of saline was instilled into the urinary bladder. After 
withdrawing and re-directing the endoscope into the coprodeum (Plate III, Fig. 5A, B), 
the terminal part of the intestine was reached (Plate III, Fig. 5D). The intestine was easily 
identified by the presence of faecal boluses. Before the scope was withdrawn completely 
from the cloaca, the port of the operating sheath was closed.

Out of the 31 loggerhead sea turtle patients examined, fishing lines (Plate III, Fig. 6) 
were found in 23 of them (74.19%). After cloacoscopy was performed, all patients were 
kept in dry dock tanks for 24 h for full recovery from anaesthesia.
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Table 1. Basic data on 31 loggerhead sea turtles (Caretta caretta) examined by cloacoscopy.

Descriptive statistics	 Curve carapace length 	 Curve carapace width	  Body weight
	 (cm) 	 (cm)   	 (kg) 

Mean	 64.29	 54.6	 32.58
Standard deviation	 12.832	 11.52	 14.48
Median	 69	 60	 34
Minimum	 31	 26.5	 9
Maximum	 83	 67	 66



Discussion

Anatomical variations of cloacae among the chelonian species as well as the morpho-
functional aspects are poorly documented in literature. Anatomical data regarding the 
structure of the cloaca, as well as information on developmental changes in gross and 
ultrastructure properties of the cloaca and annexes, are limited for most sea turtle species 
(Miller 1985; Limpus 1992; Ceriani and Wyneken 2008). Sea turtle cloacoscopy 
allows the view of different apparatuses, such the gastrointestinal, reproductive, and urinary, 
and if an accessible foreign body is present, it allows a minimally invasive removal, similar 
to esophagoscopy (Pressler et al. 2003). Recently, diagnostic cloacoscopy in sea turtles 
was performed by Erlacher-Reid et al. (2013) in order to diagnose the intestinal stricture 
in six green sea turtles (Chelonia mydas). To the authors’ knowledge, no cloacoscopy study 
of loggerhead sea turtles has been found in veterinary literature.

From the medical view, the cloaca is involved in various diseases, such as congenital 
deformities, microbial and parasitic infections, urolithiasis, neoplasia, foreign bodies, 
traumas, occlusions, or organ prolapse. As in other chelonians, the sea turtle cloaca is 
a chamber that receives urine from the kidneys, eggs or sperm from the genital tract, and 
is connected to the rectum (Fox 1977; Miller 1997). Loggerhead sea turtles have two 
small accessory bladders connected directly to the urinary bladder; each of these accessory 
bladders are located lateral to the neck of the urinary bladder (Wyneken 2001). In contrast 
to the published results of studies dealing with cloacoscopy in terrapins (Emys trinacris 
and Trachemys scipta elegans) (Jekl et al. 2007; Spadola and Insacco 2009; Martínez-
Silvestre et al. 2015), it was not possible to reach or observe the accessory bladder in the 
31 adult loggerhead sea turtles in our study.

Considering the fragile nature and high susceptibility of this structure to trauma, profound 
knowledge of cloacal morphology is mandatory in order to perform safe cloacoscopy. 
A rupture of the urinary bladder or the cloacal wall is a life threatening issue for the patient 
(Proença and Divers 2015). Several authors (Taylor 2006; Spadola and Insacco 2009) 
suggested cloacoscopy as a feasible technique for different examinations. The described 
technique could be an excellent aid for the diagnosis of different cloacal disorders and 
for the study of the urinary and reproductive tracts (Schildger and Wicker 1989; Jekl 
et al. 2007). Cloacoscopy could be used for the removal of foreign bodies (calculi 
or eggs) trapped in the urinary bladder (Knotek et al. 2009; Innis 2010; Mans and 
Sladky 2012).

Cloacoscopy and cystoscopy have also been proposed as useful methods of sex 
determination in young chelonians by indirect visualization of gonads through the urinary 
bladder wall (Selleri et al. 2013). However, it is impossible to observe gonads by 
cystoscopy in the loggerhead sea turtles because of the thickness of the bladder wall. Sex 
determination in juvenile sea turtles is a major challenge (Wibbels et al. 1987; Wibbels 
2003; Xia et al. 2011). A widely used method of sex determination in chelonians is 
coelioscopy (Hernandez-Divers et al. 2009; Martínez-Silvestre et al. 2015), which 
is a mini-invasive method but cloacoscopy could be an even less invasive method for this 
purpose. Cloacoscopy performed in this study could provide the necessary or additional 
information to confirm the sex of juvenile sea turtles but it cannot be considered an 
accurate method such as direct gonads visualization (coelioscopy). Cloacoscopy proved 
to be a feasible diagnostic method and is suggested as a routine diagnostic tool for clinical 
assessment of loggerhead turtle patients.
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Fig. 2. Cloacoscopic appearance of the genitals in loggerhead sea turtles (Caretta caretta). Note 
the appearance of the clitoris (arrow) in an adult female loggerhead turtle (A), and of a phallus 
(asterisk) of an adult male loggerhead turtle (B). Note the different appearance of the phallus, 
bigger in size and shape.

Fig. 1. Whole body radiographies of two female loggerhead sea turtles (Caretta caretta). Note 
the presence of foreign bodies (fishing hooks) in both radiographs. In the first turtle (A) the hook 
was trapped in the distal part of the intestine. The second turtle (B) had two hooks trapped in the 
oesophagus. The presence of hooks was the main cause of stranding.

Plate II
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Plate III

Fig. 3. Cloacoscopic view of the coprodeum 
and urodeum after sterile saline infusion in 4 
loggerhead sea turtles (Caretta caretta). The 
lower part of the picture refers to the dorsal 
part of the animal. Note the appearance of the 
urodeum (a) and the distal colon sphincter (b) in 
adult females (A, B, C). Note the appearance of 
the urodeum folds covering into the urogenital 
senum, and the open distal colon sphincter in a 
young male loggerhead turtle (D). 

Fig. 6. Cloacoscopic view of fishing lines (a) in the distal colon of the loggerhead sea turtle 
examined. 

Fig. 4. Cloacoscopic view of the urinary 
bladder in a loggerhead sea turtle (Caretta 
caretta), with the presence of precipitation of 
urine (arrow).

Fig. 5. Cloacoscopic view of coprodeum and 
the distal colon. Note the close endoscopic 
view (A) of the distal intestinal sphincter 
(b). After sterile fluid infusion the intestinal 
sphincter is dilated (B). The mucosa of the 
distal colon is full of folds (C). Faecal bolus 
(asterisk) is present in the intestine lumen (D).
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