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CASE REPORT

Additive Effectiveness of Everolimus Plus Tamoxifen Therapy in
Treatment of Encapsulating Peritoneal Sclerosis
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Murat Duranay1
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Abstract

Peritoneal dialysis (PD) is one of the commonly used choices of continuous renal replacement therapies. Peritoneal
membrane is damaged by using solutions with lower biocompatibility, peritonitis episodes, and vintage of PD therapy.
Encapsulating peritoneal sclerosis (EPS) is a rare complication of PD and is presented by progressive fibrosis of the
peritoneum. Fibrous tissue entrapment of the intestine, leading to complete intestinal obstruction, is referred to as
EPS, the most severe form of sclerosing peritonitis. EPS is irreversible fibrosis of the peritoneal membrane usually
associated with high rates of morbidity and mortality. Preventive strategies are the best choice of treatment. Also there
is no proven effective therapy for EPS; there are only small-sized trials. Herein we present a case of EPS who improved
with everolimus plus tamoxifen therapy.
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INTRODUCTION

Peritoneal dialysis (PD) is one of the commonly
used choices of continuous renal replacement therapies
(RRTs). These RRTs have many advantages and mostly
preferred by young end-stage renal disease (ESRD)
patients.

Peritoneal membrane is damaged by using solu-
tions with lower biocompatibility, peritonitis episodes,
and vintage of PD therapy.1 This damage may result
with peritoneal fibrosis. Encapsulating peritoneal scle-
rosis (EPS), a rare complication of PD, is presented
by progressive fibrosis of the peritoneum. Fibrous tis-
sue entrapment of the intestine, leading to complete
intestinal obstruction, is referred to as EPS, the most
severe form of sclerosing peritonitis. The clinical pre-
sentation is usually with partial or complete small-
bowel obstruction (SBO), ascites, abdominal mass, or
impaired peritoneal ultrafiltration.

The incidence of EPS is reported as 0.7–7.3% which
increases with the duration of PD.2 EPS has high
rates of mortality.3 Removal of the PD catheter, total
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parenteral nutrition, immunosuppression, and surgical
treatments have been reported in order to treat EPS.4,5

Tamoxifen is a nonsteroidal anti-estrogen agent
used to treat breast carcinoma and also fibrosing dis-
eases such as fibrosing mediastinitis and retroperitoneal
fibrosis. Everolimus inhibits cytoplasmic growth factor
mTOR (mammalian target of rapamycin) and cellular
proliferation and cell cycle. Due to these properties we
present here the result of an EPS patient who is treated
by the combination of tamoxifen and everolimus.

CASE REPORT

To our clinic, a 35-year-old female was admitted with
complaints of abdominal tenderness, pain, nausea,
and loss of appetite. She had been diagnosed with
ESRD for 12 years which was treated with PD for
11.5 years. Her treatment was switched to hemodialysis
due to peritoneal dysfunction with ultrafiltration fail-
ure for 8 months. In her physical examination blood
pressure was measured as 80/40 mmHg and body
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temperature 37.5◦C. Abdominal tenderness and loss of
bowel movement sounds were noted. Laboratory stud-
ies showed hemoglobin 8.4 g/dL, C-reactive protein
(CRP) 9.6 mg/dL, sedimentation rate 97 mm/h, blood
urea nitrogen 46 mg/dL, creatinine 5.7 mg/dL, albumin
3.2 g/dL, and CRP 7.7 mg/dL. Plain abdominal X-
ray showed disseminated air–fluid levels and peritoneal
calcification focuses. Oral feeding was stopped and
parenteral nutrition initiated. Abdominal computerized
tomography (CT) showed small-bowel loops congre-
gated to the center of the abdomen encased by a soft tis-
sue density mantle and massive ascites (Figure 1). Peri-
toneal fluid cytology pointed to chronic inflammation;
peritoneal membrane biopsy revealed extended fibro-
sis (Figure 2). During laparoscopic peritoneal biopsy
peritoneal catheter was placed in order to dwell the
ascites. About 700–1000 mL of ascite fluid was drained
from the PD catheter per 2–3 days. Tamoxifen (10
mg/day, per-oral) and everolimus (0.75 mg/day, per-
oral) therapies were started besides parenteral nutrition.
In 2 weeks her abdominal pain ceased; liquid and solid
intake were started on the 4th and 8th weeks, respec-
tively. The drained ascites volume decreased to 100 mL
per 2–3 days. In her abdominal USG (Ultrasonography)
minimal fluid has been detected among intestines. Her

Figure 1. CT scan of lower abdomen shows clustered gas-
containing small-bowel loops with thick membrane-like sac (white
arrow) and dilated proximal small bowel with air–fluid levels
(black arrow) due to intestinal obstruction.

Figure 2. Peritoneal membrane biopsy showing extended
fibrosis.

Figure 3. Control examination after 2 months of drug treatment:
the clustered small-bowel loop has disappeared.

third month abdominal CT did not show regression in
the thickening of peritoneal membrane (Figure 3).

DISCUSSION

Osmotic active molecules like glucose may damage the
peritoneal membrane which results in increased fibrosis,
ultrafiltration failure, and intestine dysmotility, which
may lead to complete obstruction of the intestines.
EPS is irreversible, progressive fibrosis of the peritoneal
membrane which is usually associated with high rates
of morbidity and mortality. Preventive strategies are the
best choice of treatment.6 Also there is no proven effec-
tive therapy for EPS; there are only small-sized trials.

The preoperative diagnosis of abdominal cocoon may
be difficult due to its nonspecific imaging findings, and
reports are few in the literature on its radiologic imag-
ing findings. The ability of CT to depict the cause of an
SBO, with a sensitivity of 73–95% for high-grade SBO,
makes it an important diagnostic tool, but few have
reported CT findings of abdominal cocoon. Maguire
et al.7 reported that gross ascites with small-bowel intes-
tine loops congregated in a single area in the peritoneal
cavity are typical findings of abdominal cocoon on an
abdominal CT scan. Wig and Gupta reported that the
typical finding of abdominal cocoon on CT is a con-
centration of the whole small bowel to the center of
the abdomen encased by a soft tissue density mantle.
Other CT features of abdominal cocoon include signs of
obstruction, agglutination and the fixation of intestinal
loops, mural thickening, ascites and localized fluid col-
lections, peritoneal thickening and enhancement, peri-
toneal or mural calcifications, and reactive adenopathy.8

Tamoxifen is occasionally used as a therapeutic
option for EPS. Moustafellos et al.9 reported that this
agent has improved EPS in two cases who were diag-
nosed after kidney transplantation. Also it has been
reported that tamoxifen therapy was successful in four
EPS patients.10 Tamoxifen therapy may also reduce
mortality rates.11

Use of tamoxifen plus corticosteroids has also been
reported in the literature.12–14 In a series of 23 patients
with peritoneal sclerosis, none of the 9 patients who
received tamoxifen developed EPS, but 4 of the 14
patients who were not receiving tamoxifen treatment
developed EPS.15
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According to these results tamoxifen may be an opt-
ion of treatment accompanying total parenteral nutri-
tion in patients with intestinal occlusion. Duration of
the treatment and optimal dosage of tamoxifen has not
yet been well determined.

Everolimus inhibits cellular proliferation by block-
ing mTOR protein, which is commonly used for
immunosuppression after kidney transplantation. In a
rat model of intraperitoneal chlorhexidine-induced peri-
toneal fibrosis it has been demonstrated that everolimus
reduces the peritoneal thickness.16 Sirolimus acts
through the same mechanism as everolimus. It has
been reported that sirolimus plus steroid treatment was
successful in an EPS patient.17

Even though there are some known factors like more
often episodes of peritonitis, low biocompatible peri-
toneal solutions and catheters, intraperitoneal contami-
nation and beta-blocker use, the exact pathogenesis of
ESP has not yet been fully understood. Treatment is
still an enigma. There is very limited information in
the literature regarding the treatment of EPS. Tamox-
ifen and mTOR inhibitors, sirolimus and everolimus,
are thought to be effective.

In patients who have already developed early symp-
toms of EPS, initiation of tamoxifen therapy may be
useful. In case of intestinal obstruction, it is usually
treated conservatively, with bowel rest and total par-
enteral nutritional support. For severe and persistent
intestinal obstruction, surgical enterolysis may be nec-
essary. Tamoxifen or other immunosuppressive agents
should be the choices of treatment.

We received improvement in the EPS patient who
received tamoxifen plus everolimus therapy. In 2 months
we achieved reductions in ascites volume and free air
amount but not peritoneal wall thickness. Even though
the radiological findings were not significant there was
clinical improvement. In order to evaluate the opti-
mal timing and dosage of tamoxifen and everolimus
therapies and to confirm our findings, prospective, ran-
domized, and controlled trials are needed.
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