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Introduction
Digestive tract duplication is a rare condition that has 
been reported in humans, in 10 dogs,1–9 and in eight 
cats.10–17 In humans, the reported incidence is approxi-
mately one in 4500 live births.18 In 1952, the human litera-
ture established that, to be classified as such, a duplication 
must comprise a contact at any point with the alimentary 
tract, and a smooth muscular coat and mucosa that 
should resemble that of the digestive tract at any of its 
levels.19 This definition implies that the final diagnosis of 
duplication is histological and not anatomical.20

Duplications are located on the mesenteric side of the 
native structures and are often singular with tubular or 
cystic characteristics. They can arise at any level of the 
digestive tract. In humans, the most common duplica-
tion site is the ileum (30–35%), with the colon being the 
least commonly reported site (7–20%).21 These percent-
ages are different in domestic animals, in which colonic 

duplications appear to be the most frequent, accounting 
for up to 41% of reported cases.1–3,6–8,14 Digestive tract 
duplications have also been reported in the small intes-
tines, the stomach and at the level of the oesophagus in 
the veterinary literature.4,5,9–13,16,17

The exact embryological cause of digestive duplica-
tions is unknown; several theories have been suggested 
for the origin of this malformation.6 The ‘aberrant lumi-
nal recanalisation theory’ could explain duplications in 
portions of the gastrointestinal tract that go through a 
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Case summary A 3-year and 8-month-old male entire European domestic shorthair cat was presented with a history 
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and postoperative morbidity. The clinical outcome was excellent in our case, with complete resolution of clinical 
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‘solid stage’, including the oesophagus, small bowel and 
colon, but could not explain duplication at other levels.22 
The lumen of the gut is patent in the 6-week-old human 
embryo. Rapid proliferation of cells leads to the ‘solid 
stage’ of development (during which the lumen is not 
patent). Shortly thereafter ‘vacuoles’ appear within the 
solid lumen. In normal circumstances these vacuoles 
coalesce and the lumen returns to patency. Persistence of 
a vacuole (that would not coalesce with the others to 
make the lumen) can result in the development of a 
cystic or tubular duplication.23 In humans, the ‘split 
notochord theory’ is the most accepted explanation for 
enteric-lined cysts located in the posterior mediastinum, 
abdomen or spinal canal, associated with adjacent verte-
bral anomalies.23,24 When it was first presented in 1944, 
the authors explained this theory by the possible dupli-
cation and separation of the notochord during embryo 
development. The level and the extent of the separation 
can be variable, leading to different malformations. This 
separation in the notochord would lead to a gap on the 
notochord through which the yolk sac or gut analogue 
endoderm could herniate and adhere to the dorsal ecto-
derm. This hernia would break and become a fistula, 
then differential growth of the embryo would tend to 
close this fistula; the success of this process would deter-
mine the extent of the residual lesion.24

Diagnosis of digestive duplications usually takes place 
at a young age in humans, 85% of which are diagnosed 
before the age of 2 years.25 Development of clinical signs 
during adult age have also been reported.21,26–28 Both in 
humans and in domestic animals, the most common clini-
cal signs are related to the location of the duplication. 
Constipation, tenesmus and rectal prolapse are common 
signs of duplications of the lower digestive tract.1,7,8,14,15 
When duplication occurs at the level of the oesophagus, 
stomach or small intestine, vomiting and anorexia are the 
most commonly reported clinical signs.3,5,9–14,16 Incidental 
findings of duplications have also been reported both in 
the human and veterinary literature.17,27

Publications of digestive tract duplications in com-
panion animals are scarce. However, among these publi-
cations, numerous concomitant malformations have 
been described. In one case of colonic duplication in a 
Poodle, a third pelvic limb was present and linked to the 
ischium (polymelia).2 In two cases, vertebral column 
malformations were reported in association with lower 
digestive system duplications.6,14 One of the reported 
cases was a 9-week-old Labrador Retriever that had a 
colonic duplication and malformation of the fourth and 
fifth thoracic vertebrae.6 The second case was an adult 
cat with a rectal duplication that presented several mis-
shaped and misaligned vertebrae.14

The most commonly performed treatment consists of 
surgical excision by laparotomy.21 Endoscopic treatment 
of colonic duplication cysts has recently been described 

in humans, with positive outcomes.26,28 The prognosis 
for digestive duplications is generally excellent if com-
plete resection of the duplication is achieved.21,26–29 
However, incomplete resection of the duplication leads 
to recurrence of clinical signs, which has been docu-
mented in two cases in the veterinary literature.10,15

The most commonly described surgical technique 
consists of laparotomy-based procedures: marginal mass 
resection (debulking), or through enterotomies or enter-
ectomies (en bloc removal).1,8,13,15

We present a new surgical approach, consisting of  
rectal cyst removal through a transanal approach. This 
approach has not been previously reported in the veteri-
nary literature. In the only case of rectal duplication pre-
viously published in a cat, the authors had described a 
perineal surgical approach.14

Case description
History
A 3-year and 8-month-old domestic shorthair cat was 
referred to our hospital for investigation of recurrent  
rectal prolapse. Two surgeries had been previously per-
formed by the referring veterinary surgeon to correct the 
prolapse. The previous procedures consisted of place-
ment of a non-absorbable monofilament purse-string 
suture at the mucocutaneous junction of the anus, tied 
loosely to narrow the anal orifice to prevent mucosal 
prolapse, while still allowing soft faeces to pass through 
the orifice for 5 days. Recurrence of the prolapse occurred 
a few months after the first correction and a few weeks 
after the second one. The owners reported tenesmus, 
pain when defaecating, rectal prolapse and occasional 
rectal mucosal bleeding. The cat was on no medication at 
the time of presentation to our centre. The vaccination 
and worming status of the cat was up to date.

Clinical examination
On clinical examination the cat was bright, alert and 
responsive. Mucous membranes where pink and moist, 
and capillary refill time was >2 s. Body condition score 
was 5/9. Cardiorespiratory auscultation did not reveal 
any abnormality. The rectal mucosa was prolapsed by  
1 cm. Rectal digital examination revealed the presence of 
a rectal mass approximately 5 cm orally to the anus, as 
subjectively perceived by palpation. The rest of the clini-
cal examination did not reveal any further abnormalities 
including absence of megacolon. Routine blood analysis, 
total blood cell count and biochemistry had been per-
formed by the referring veterinarian and were within 
reference intervals.

Diagnostic imaging
General anaesthesia was performed. The cat was pre-
medicated with 3.0 µg/kg of medetomidine (Narcostart; 
Ceva Santé Animale) and 0.2 mg/kg of methadone 
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Figure 1 Sagittal CT image of the caudal abdomen and pelvis. The arrows mark the limits of the rectal cyst (Cy). Note the 
compression of the rectum (R) by the mass, and the presence of faeces in the colon (Co)

Figure 2 (a) Image of the transanally exteriorised cyst held in place by two stay sutures; one oral (bottom of the image) and 
one aboral to the cyst (top of the image). (b) Dotted line showing the incision made on the cyst wall
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(Comfortan; Dechra Veterinary Products SAS) were 
administered intravenously (IV). Five minutes thereaf-
ter, the cat was induced with Alfaxalone (Alfaxan; 
Dechra Veterinary Products SAS) IV to effect. A size 3.5 
endotracheal tube was placed, and general anaesthesia 
was maintained with a mixture of 1.5% isoflurane in 1.5 
l/min oxygen.

Abdominal CT images were obtained with the cat 
placed in sternal recumbency, using a 16-slice CT scan-
ner (GE Brivo CT385; GE Medical Systems) with the 
following technical settings: 120 kV, 59 mA, slice thick-
ness 0.625 mm, pitch 0.562, matrix of 512 × 512 pixels,  
a field of view of 14.5 × 14.5 cm. Reconstructions were 
performed using both a bone and a soft tissue algo-
rithm. Contrast medium (Visipaque 320; GE Healthcare) 
was administered IV at a dose of 640 mgI/kg. Recons-
truction with a soft tissue algorithm was used after 
contrast injection.

The acquired images revealed the presence of a homo-
geneous and hyper-attenuated pararectal cystic mass 
lesion in the pelvic canal, dorsal and slightly to the right 
of the rectum and in direct contact with it. It measured 
1.5 × 1.8 cm and was markedly compressing the rectum 
on its dorsal aspect (Figure 1). The mass was well demar-
cated and did not appear to invade surrounding tissue. 
The filling of the cyst was well contained within the 
walls; no communication with the intestinal lumen was 
evident at this level. The size of the medial iliac lymph 
nodes was within normal limits. These diagnostic imag-
ing findings were strongly suggestive of a rectal duplica-
tion. Malformations of the vertebral body of the seventh 
lumbar vertebra were noticeable: small-sized L7 verte-
bral body with a convex caudal end plate, and sacralisa-
tion of L7 was present with subsequent compression of 
the cauda equina. These additional findings reinforced 

Figure 3 In this image the cyst wall has been removed and 
the content of the cyst is exposed (dark red mass)

Figure 4 Image showing the defect on the rectal mucosa left 
after the cyst wall and the cystic content were removed and 
before suturing with an absorbable monofilament. The finger 
is in the rectum, the oral margin of the surgical incision is held 
exteriorised by the stay suture (bottom of the image). The 
aboral margin is also held by a stay suture (top of the image)

Figure 5 Histological section of the cystic wall. Three layers 
of normal rectum are present: mucosa (*), muscularis of the 
mucosa (black arrow) and submucosa (arrowhead)
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our suspicion of rectal duplication as they are often asso-
ciated together, according to the existing literature.2,6,14 

A new rectal examination was performed during gen-
eral anaesthesia and the cyst was easily exteriorised 
through the anus by rectal digital palpation and digital 
traction. Other working differential diagnoses at the 
time included benign rectal tumour, rectal diverticulum 
and rectal cyst of origin other than rectal duplication.

Surgical treatment
Based on the imaging and rectal palpation findings, a 
transanal approach was elected, as reported in the 
human literature.30 A warm water enema was performed 
until only clear fluid was retrieved. The surgical area 
(perianal area, caudal aspect of the thighs down to the 
stifles and the entire circumference of the tail and its 
base) was clipped and aseptically prepared. The cat was 
placed in ventral recumbency with the pelvic limbs 
hanging off the edge of the table. The cat was positioned 
and draped in a way that would allow transformation to 
a perineal approach if required. 

The cyst was easily exteriorised through the anus by 
rectal digital palpation and digital traction. The absence 
of communication between the cyst and the rectal lumen 
was confirmed at this point. Two stay sutures were 
placed orally and aborally to the mass through the 
mucosal and submucosal layers (Figure 2a). A circumfer-
ential incision of the cyst wall was made with a scalpel 
blade #11 (Figure 2b). The cyst wall was then removed. A 
full-thickness incision of the rectal wall was not required 
as the cyst was intraluminal. Only the cyst wall was 
incised. Once the cyst wall was removed, the content of 
the cyst was exposed (Figure 3). The semi-solid consist-
ency of the content allowed en bloc removal by digital 
traction (seeding out the content as a whole). The two 
edges of the rectal mucosa (Figure 4) were eventually 
sutured together by direct apposition with an absorbable 
monofilament (Polydioxanone size 4/0) suture on a 
round needle using a simple continuous pattern. 
Permeability of the rectum was verified by digital rectal 
palpation. All removed tissues were placed in neutral-
buffered 10% formalin solution and submitted for histo-
logical examination.

Postoperative period
Recovery from surgery was uneventful. The cat was dis-
charged from hospital 48 h after surgery with a 5-day 
course of meloxicam (Metacam; Boheringer Ingelheim). 
The use of antibiotics was not deemed necessary in this 
case, and postoperative antibiotics were not prescribed. 
Resolution of tenesmus was immediate. The cat passed 
normal faeces 72 h after surgery. Two weeks postopera-
tively the cat was re-presented to us for a re-check. 
Clinical examination was unremarkable. On digital rectal 
palpation, the patency of the rectum was verified. No evi-
dence of rectal stenosis or mass recurrence was noted. 

Eighteen months after surgery the cat was doing very 
well, according to the owners. No new episode of tenes-
mus, constipation or difficulty to defaecate were 
observed.

Histopathological analysis
The content was described histologically as an amor-
phous eosinophilic content, arranged in concentric 
lamellae. The cyst wall was similar to normal rectum as 
it presented a mucosa, muscularis of the mucosa and a 
submucosa (Figure 5). Histology therefore confirmed 
our previous suspicion of a rectal duplication cyst.

Discussion
The main presenting complaint in this case was tenes-
mus and recurrent rectal prolapse. Prolapse in cats usu-
ally occurs secondary to tenesmus from gastrointestinal 
(especially colorectal or anal) or urogenital disease. 
Predisposing factors for prolapse include: weakness of 
the perirectal and perianal supporting tissues; uncoordi-
nated peristaltic contractions; excessive straining; 
inflammation and oedema of the rectal mucosa; gastro-
intestinal parasitism; typhlitis; colitis; proctitis; colonic 
duplication; congenital defects; tumours of the colon, 
rectum or anus; rectal foreign bodies; perineal hernia; 
anal laxity; cystitis; cystocele; prostatic disease; urolithi-
asis; dystocia; and anatomical or functional abnormali-
ties, such as an abnormally large anus.

Digestive tract duplication is a rare condition that 
has been reported in humans, dogs1–9 and cats.10–17  
Small intestine31 and colonic duplications32 in the human 
literature have been described. However, to our knowl-
edge no classification of rectal duplication has been 
published. Also in the human literature, colonic dupli-
cations have been classified into type I and type II.32 
Partial duplications limited to the colon and rectum 
(without other abnormalities) are classified as type I. 
Type II are complete duplication, usually associated 
with other malformations. Five subtypes are described 
in type I duplications, mainly based on anatomical fea-
tures. Type Ia are spherical and non-communicating 
with the lumen. Type Ib are tubular and non-communi-
cating. Type Ic are tubular and communicating. Type Id 
are loop-shaped with a separate blood supply. Finally, 
type Ie corresponds to multiple duplications.20 The 
duplication reported in the present case report would 
not fully fall under any of these groups, as the duplica-
tion was associated with L7 vertebral malformations 
(type II), although it was partial and spherical, as it did 
not include the whole rectum (type Ia). Lumbosacral 
malformations have also been described in humans 
with colonic duplications,27 in a dog with a colonic 
duplication6 and a cat with a rectal duplication.14

Because enteric duplication is a rare condition, it is 
often misdiagnosed prior to referral. It is not unusual that 
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some treatments (surgical or non-surgical) have been 
performed, despite incorrect diagnosis prior to refer-
ral.1,6,8,15 In the human literature some asymptomatic 
duplications are described as incidental findings.33 
However, most of them are symptomatic at an early age.34

Digestive system duplication remains a rare condition 
in companion animals, with only eight cases reported in 
cats prior to this.10–17 Only one case of rectal duplication 
has been reported in the feline species, with the cat being 
treated with a perineal excision of the duplicated mate-
rial.14 In the present case report, we describe a surgical 
technique whereby the cyst was removed through a 
transanal approach instead, with an excellent outcome. 
This technique allowed us to limit morbidity of the sur-
gery without the risk of complications associated with a 
perineal approach, such as rectocutaneous fistula forma-
tion or inadvertent pelvic plexus damage, for example. We 
understand that this approach is not applicable to all cases 
of rectal duplication, as the duplication must be located 
close enough to the anal margin to allow a transanal expo-
sure without excessive traction on the rectal mucosa, and 
the cyst needs to be located intra-luminally. This technique 
has been described in human medicine in a case of rectal 
duplication cyst in an adult, with an excellent outcome.30 
Transanal endoscopic microsurgery (TEM) and laparo-
scopic intra-abdominal approaches have also been 
described. TEM allows for more cranially positioned rectal 
cysts to be transrectally excised.35,36 When the duplication 
can be digitally palpated and exteriorised transrectally, the 
technique described in the present report is relatively sim-
ple and fast to perform. A low morbidity is expected fol-
lowing this procedure, but with luminal obstruction 
(incorrect suturing or stenosis), rectal wall necrosis or rec-
tal perforation as potential complications.

Conclusions
The present report describes a novel approach for exci-
sion of a rectal duplication cyst in a cat. Advanced 
imaging is essential in determining the characteristics 
and exact location of the cyst in the rectum. Location is 
of paramount importance; if the cyst is located too cra-
nial or if the cyst is not intraluminal, the described tech-
nique might not provide a successful outcome and may 
increase complication risks compared with previously 
described techniques. Surgical removal of a rectal 
duplication cyst via a transanal approach provided an 
excellent outcome with no complications in our case.
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