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Abstract

Case summary An 8-year-old neutered male domestic shorthair indoor cat was presented with an 8-week history
of intermittent vomiting, anorexia and weight loss that had been unresponsive to supportive treatment. Abdominal
ultrasound revealed plication of the small intestine and fluid accumulation proximal to the lesion, and a linear foreign
body was suspected. An exploratory celiotomy showed cocoon-like encapsulation of the entire intestine. Surgical
adhesiolysis and full-thickness biopsy were performed, and histopathologic examination revealed mild thickening of
the visceral peritoneum with fibrin deposition, as well as mild neutrophil and lymphocyte infiltration. These findings
were compatible with sclerosing encapsulating peritonitis (SEP). The cat recovered well postoperatively and was
discharged the next day. Prednisolone was administered for 7 weeks to prevent recurrence of SEP. Five months after
surgery, the cat was re-presented with anorexia and chronic vomiting. Based on the clinical examination findings,
recurrent SEP was suspected. At the second surgery, surgical adhesiolysis was repeated and a bioresorbable
hyaluronate-carboxymethylcellulose membrane was used to cover the serosal surface and thus prevent adhesion
formation. Histopathologic findings of the peritoneal biopsy specimen confirmed SEP. Long-term prednisolone
treatment (1 mg/kg for the first dose and 0.5 mg/kg every 48 h for maintenance) was administered postoperatively.
The cat survived for more than 1239 days without recurrence.

Relevance and novel information To our knowledge, this is the first report of SEP in a cat with long-term survival.
The use of a bioresorbable hyaluronate-carboxymethylcellulose membrane and long-term prednisolone treatment
may have prevented short-term and long-term recurrence, respectively, in this case.
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Introduction

Sclerosing encapsulating peritonitis (SEP), also called
encapsulating peritoneal sclerosis in human medicine,
is a chronic form of peritonitis characterised by the irre-
versible formation of thick sheets of fibrous tissue on
the mesothelial lining of abdominal organs.! In veteri-
nary medicine, the underlying cause of SEP is multifac-
torial. Contributing factors include foreign body
ingestion, fibreglass ingestion, bacterial peritonitis, pan-
steatitis, leishmaniasis and neoplasia (eg, hepatocellular
carcinoma, pancreatic ductal adenocarcinoma); how-
ever, many cases are idiopathic.!-!* Reported clinical
signs are non-specific and include anorexia, intermittent
vomiting, lethargy, peritoneal effusion, anorexia, diar-
rhoea and abdominal distension assumed to be caused
by peritoneal inflammation and adhesive intestinal
obstruction.”!® Imaging findings of SEP in dogs and
cats include plicated and/or corrugated small bowel
loops with echogenic localised peritoneal effusion on
abdominal ultrasound and fat stranding on CT.8 SEP is
definitively diagnosed by the characteristic gross thick-
ening of the peritoneum that encloses some or all the
small intestine in a cocoon of opaque tissue intraopera-
tively and by the histopathologic findings of fibrocon-
nective tissue and inflammatory infiltrates.'-!3 SEP is
extremely rare in feline medicine; only seven cases have
been reported.'#8° Although treatment protocols for
SEP in cats have not yet been established, surgical adhe-
siolysis alone to relieve an intestinal obstruction or in
combination with medical treatment to prevent recur-
rence have been attempted. However, the prognosis of
SEP is poor; six of the seven previously reported cats
died or were euthanased within 2 months postopera-
tively because of complications or lack of clinical
improvement, and the remaining cat survived for 11
months.'#8% We herein report a cat with SEP in which
long-term survival was achieved through surgical adhe-
siolysis and long-term prednisolone therapy.

Case description
An 8-year-old neutered male domestic shorthair cat was
referred to the Hokkaido University Veterinary Teaching
Hospital for further investigation of an 8-week history of
intermittent vomiting, anorexia and weight loss. At the
time of presentation to our referral facility, the cat had
received treatment with famotidine and subcutaneous
fluid administration by the referring general practitioner.
However, the vomiting had continued despite this treat-
ment. The cat was indoors only and had not received vac-
cination or ectoparasite/endoparasite prophylaxis. Its
feline immunodeficiency virus/feline leukaemia virus
status was negative.

Upon physical examination at the first presentation
(day 1), the cat weighed 4.50kg with a body condi-
tion score of 5/9 and was mildly dehydrated. Blood

examination revealed mild non-regenerative anaemia
(haematocrit 29.7%; reference interval [RI] 30.3-52.3).
The biochemistry profile demonstrated mildly elevated
creatinine (2.2mg/dl; RI 0.9-2.1) and mildly decreased
phosphate (2.2mg/dl; RI 2.6-6.0). Abdominal radio-
graphs revealed segmental intestinal dilation (23 mm in
diameter) and a fluid- and gas-distended stomach, sug-
gesting mechanical obstruction. Abdominal ultrasound
revealed diffuse plication of the small intestine and fluid
accumulation in the duodenum, but no hyperechoic lin-
ear structure was visualised at the centre of the intestinal
lumen (Figure 1). Although a foreign body was not visi-
ble, the cat was considered to have complete small intes-
tinal obstruction with a linear foreign body based on
these imaging findings. To further investigate the ultra-
sonographic abnormalities, an exploratory celiotomy
was performed.

Intraoperatively, several small intestinal loops were
clustered and adhered to the serosal surface (Figure 2).
The visceral peritoneum had a whitish and thickened
appearance and covered the small intestine, making it
poorly discernible. The cat had a mechanical intestinal
obstruction between the ascending duodenum and jeju-
num, attributed to adhesion formation of unknown
cause. Surgical adhesiolysis was performed with
Metzenbaum scissors, and the intestinal obstruction was
released. A linear foreign body was not identifiable
within the lesion. After the adhesions were removed, a
full-thickness jejunal biopsy was performed to determine
the cause of the adhesions. Histological examination of
the tissue showed slight thickening of the small intestinal
visceral peritoneum characterised by fibrin deposition
and mild neutrophil and lymphocyte infiltration. Based
on these pathological and intraoperative findings, type 1
SEP (enclosing only the small intestine) was suspected.
The cat recovered well postoperatively and was dis-
charged the next day. Oral prednisolone was adminis-
tered at 1mg/kg q24h for 2 weeks to prevent recurrence
of SEP, tapered by a 25% dose reduction every 1-2 weeks,
and discontinued on day 52. The owner was instructed to
regularly take the cat to the primary care hospital to
check for recurrence of the clinical signs.

On day 165, the cat was re-presented to our hospital
with a 1-month history of chronic vomiting and
anorexia. Haematology and biochemistry revealed mild
non-regenerative anaemia (haematocrit 27.3%; RI
30.3-52.3) and mildly decreased phosphate (2.3 mg/dl;
RI 2.6-6.0), with no other abnormalities. Abdominal
radiographs showed gastric distention with fluid and
gas, as well as dilated, fluid-filled loops of small duode-
num. Abdominal ultrasound revealed a fluid-dilated
duodenum and a plicated small intestine. Abdominal CT
(80-row Aquilion Prime; Canon Medical Systems) with
triple-phase contrast and 0.5mm slice thickness showed
gathered intestinal loops, loculated abdominal fluid, and
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Figure 1 Ultrasonographic images of plication of the small intestine: (a) the white arrows indicate the plicated loop of the small
intestine; (b) markedly distended small intestine proximal to the plicated loop. The white asterisk indicates fluid accumulation
in the lumen, and the arrowheads indicate thickening of the muscular layer and (c) clumped bowel loops distal to the plicated
loop

Figure 2 Intraoperative photograph at first exploratory celiotomy (a) before and (b) immediately after surgical adhesiolysis:
(a) a dense (cocoon-like) membrane encased the intestine and (b) haemorrhage from the serosa of the intestinal tract was
observed after surgical adhesiolysis
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Figure 3 Post-contrast (a,b) transverse and (c,d) dorsal CT reconstruction (0.5mm slice thickness) in the abdominal portal
venous phase in the soft tissue window at the second presentation. (a,c) Intestinal loops (white arrow) were gathered with the
TC and DC. The asterisk shows loculated abdominal fluid. (b,d) The white arrowheads indicate generalised blunting of the liver

and spleen. DC = descending colon; TC =transverse colon

generalised blunting of the liver and spleen (Figure 3).
Based on the clinical course and imaging findings, recur-
rent adhesive intestinal obstruction secondary to SEP
was strongly suspected, and surgery was planned.
Intraoperative examination during the second sur-
gery revealed cocoon-like encapsulation of the entire
small intestine and adherence of the transverse colon to
the lesion, which was more severe than during the first
surgery (Figure 4). Surgical adhesiolysis was performed

using the same approach as in the first surgery. In addi-
tion, a bioresorbable hyaluronate-carboxymethylcellulose
(HA-CMC) membrane (Seprafilm; Sanofi) was applied to
completely cover the intestinal serosa and thus prevent
adhesion formation. Histopathologic examination of
peritoneal biopsy specimens obtained intraoperatively
revealed densely packed collagen fibres with differenti-
ated fibroblast cells and minimal lymphocyte infiltration
(Figure 5). Finally, SEP was diagnosed.
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Figure 4 Intraoperative images at second celiotomy: (a) markedly thick fibrous membrane encapsulating the J and TC; (b)
photograph immediately after surgical adhesiolysis for the J and TC; (c) photograph depicting application of a half-sheet of
hyaluronate-carboxymethylcellulose membrane to the site of surgical adhesiolysis in the J; and (d) photograph of the J and TC
covered entirely with the hyaluronate-carboxymethylcellulose membrane. J = jejunum; TC = transverse colon

Postoperatively, the cat recovered well and was pre-
scribed long-term oral prednisolone (restarting dose of
1mg/kg q24h for 3 months) to prevent recurrence of
SEP. Within the first year after the second surgery, the
prednisolone dosage was tapered to 0.5mg/kg q24h and
then maintained at 0.5mg/kg q24h in the long term. The
cat was eating well and had gained approximately 1.6kg
of weight by day 816. On day 1239, at the time of the
follow-up evaluation, the cat was eating, drinking, uri-
nating and defecating normally, and no recurrence was
detected.

Discussion
SEP is a rare disease characterised by pro-fibrotic solid
inflammation leading to activation, proliferation and

differentiation of fibroblasts into myofibroblasts with
deposition of excessive extracellular matrix in the perito-
neum.'-13 SEP has an extremely poor prognosis in cats
despite aggressive surgical and medical treatment, and
no report has described a cat with SEP in remission.!#89
Of the seven cats in which this condition has been
reported to date, one was euthanased at surgery because
of the inability to dissect the adhesion,’ two died or were
euthanased within 7 days because of complications or
lack of clinical improvement postoperatively,® three sur-
vived for 3-57 days postoperatively* and the remaining
cat was alive 11 months after diagnosis, but no further
follow-up was reported.! This is the first report of SEP in
a cat with long-term survival of more than 3 years with-
out recurrence after surgical adhesiolysis.
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Figure 5 Histopathological image of peritoneal biopsy specimens: (a) low-power image of the peritoneum (H&E, X 20
magnification, bar = 1000 pm) and (b) higher-magnification image of (a). Densely packed collagen fibres with differentiated
fibroblast cells were observed (H&E, X 100 magnification, bar = 100 um). H&E = haematoxylin and eosin

The poor prognosis of SEP is thought to be due to the
high risk of perioperative bleeding and the high recur-
rence rate of adhesive gastrointestinal obstruction.-13
Indeed, the cat in the present case had recurrent gastro-
intestinal obstruction secondary to SEP and postopera-
tive adhesion due to haemorrhage. One reason for the
long-term survival in the present case could be that the
risk of perioperative bleeding was controlled through
careful surgical dissection and use of an HA-CMC mem-
brane intraoperatively to prevent recurrence. Notably,
an HA-CMC membrane was not used in the first surgery
but was used in the second surgery, which resulted in no
recurrence. HA-CMC acts locally as an adhesion barrier
and forms physicochemical barriers to prevent adhesion
between adjacent tissue surfaces in both humans and
horses.!#15 Many clinical studies in humans have dem-
onstrated the effect of HA-CMC for significantly decreas-
ing the incidence and severity of adhesion formation
after surgery.’®> The HA-CMC membrane remains at the
wound site 3 weeks after surgery but disappears at 6
weeks.!e Therefore, the HA-CMC membrane was con-
sidered effective in preventing short-term adhesion of
SEP in the present case.

The cat in the present case was treated with long-
term prednisolone as an additional safeguard against
recurrence. Prednisolone therapy for SEP is thought to
suppress inflammation, thus preventing fibrin deposi-
tion and ascites.”” In human medicine, prednisolone is
the first-line treatment option in managing SEP.!31 In
veterinary medicine, the use of prednisolone and tamox-
ifen have been reported for prevention of canine SEP.610
In the present case, short-term prednisolone treatment
after the first surgery resulted in recurrence of SEP. After

long-term prednisolone treatment after the second sur-
gery, however, no recurrence of clinical signs was
detected on day 1239. These findings suggest that long-
term treatment with prednisolone effectively prevents
recurrence of SEP in the long term, whereas an HA-CMC
membrane prevents adhesion in the short term.
However, the appropriate duration and dosing of pred-
nisolone treatment for SEP are not established in veteri-
nary medicine. Most publications in human medicine
support a prednisolone dosage of 0.5-1.0mg/kg/day
during the first month, with subsequent tapering
throughout the year.!20 Based on previous publications
and the findings in the present case, treatment with
prednisolone for prevention of relapse should not be
limited to the short term but should be continued for at
least 1 year.

Generally, cases of SEP in veterinary medicine present
with massive ascites;!-1> however, the cat in the present
case did not present with massive ascites. Although the
mechanism is not entirely clear, the ascitic effusions in
SEP are thought to be due to chronic inflammation or por-
tal hypertension.! Although the prevalence of ascites in
human medicine is unknown, some cases of SEP with
mild ascites have been reported; this is thought to be due
to early-stage SEP.2! SEP is categorised into three types in
humans: type 1 only encloses the small intestine; type 2
completely covers the intestine; and type 3 encases the
whole intestine and other intra-abdominal organs.?? The
cat in the present case had type 1 SEP, which is considered
relatively mild. Considering these previous findings, the
cat in the present case may have had milder peritonitis
than in past cases in the veterinary literature. This could
be one of the reasons for the cat’s long-term survival.
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Conclusions

This is the first case report of SEP in a cat with long-term
survival. The use of an HA-CMC membrane and long-
term prednisolone treatment helped to prevent recur-
rence, contributing to the cat’s long-term survival.
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