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Background: Encapsulating peritoneal sclerosis (EPS) is the most severe complication 

associated with long-term peritoneal dialysis (PD). Previous studies noticed a sharp decline in 

new patients with severe EPS. We investigated the number of severe EPS patients in our large 

referral center over almost 20 years.

Methods: All late-stage EPS patients who underwent major surgery due to extensive symptoms 

caused by bowel obstruction (vomiting, abdominal pain, and weight loss) between March 1997 

and end of December 2015 in our hospital were included in the present study. An index was 

calculated between the number of patients with severe EPS and the implanted PD catheters 

in our center.

Results: Between 1979 and 2015, a total of 745 PD catheters were implanted in our center, 

with a steady increase in the numbers between 2003 and 2015. First patient with severe EPS 

was treated in 1998, then a rise in the number of patients with EPS was present in 2005. The 

number of patients with EPS peaked in the period of 2010–2012 (15 patients within 3 years). 

Afterward, both the absolute numbers and the index between the number of patients with severe 

EPS and the implanted catheters demonstrated a prominent reduction in the next 3-year period 

from 2013 to 2015.

Conclusion: Our data support the hypothesis that there seems to be a decrease of late-stage 

EPS incidence over the last years, but data about milder or asymptomatic patients are lacking. 

This should be kept in mind while giving the patients information about different renal replace-

ment therapies at start of dialysis.
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Introduction
Encapsulating peritoneal sclerosis (EPS) is the most severe complication associated 

with long-term peritoneal dialysis (PD). This life-threatening disease caused significant 

uncertainty in the PD community and still reflects the “sword of Damocles” hanging 

over long-term PD users. The overall rate of occurrence has been described in the 

range of 0.7%–3.3%, being mainly associated with the time on PD.1

Unfortunately, the mortality is still high (ranging from 19% to 55%), especially 

in the first year after diagnosis.2,3 In the last 2 decades, a significant number of studies 

have been performed on the clinical and pathophysiological aspects, but many ques-

tions remain unanswered. It is important to note that mild or asymptomatic disease 

manifestations might commonly be missed.4 Recently, the NEXT-PD Study from Japan 
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showed that a multidisciplinary approach reduced the risk of 

the development of EPS (overall incidence was only 1%).5 We 

were involved in a large number of basic and clinical science 

studies and the initiation of the European registry for EPS as 

the Robert Bosch Hospital remains one of the largest referral 

centers for EPS patients in Europe.3 While designing future 

studies during the last 2 years, we noticed a sharp decline in 

new patients with severe EPS. Therefore, in this manuscript, 

we asked the question whether the current numbers reflected 

this clinical impression.

Patients and methods
The present study included all late-stage EPS patients who 

underwent major surgery due to extensive symptoms caused 

by bowel obstruction (vomiting, abdominal pain, weight 

loss, sepsis) between March 1997 and December 2015 in our 

hospital. For the diagnosis of EPS, we used clinical criteria 

stated by Nakamoto,6 radiological criteria by Vlijm et al,7 

and histological criteria by Braun et al8 and Honda et al.9 An 

index was calculated between the number of patients with 

severe EPS and the implanted PD catheters in our center.

The study was approved by  the local ethics committee in 

Germany (Eberhard-Karls University Tuebingen, Germany). 

All patients gave written informed consent before participat-

ing in the study.

Results
Between 1979 and 2015, a total of 745 PD catheters were 

implanted in our center, with a steady increase in the numbers 

between 2003 and 2015 (Figure 1A). This was used as an 

indication of the overall development of the size of the PD 

program. Since 1979, a total of 34 patients required major 

surgery due to a late-stage EPS with severe signs of bowel 

obstruction over the whole study period. All patients suffered 

from abdominal pain or vomiting prior to surgery. Addition-

ally, weight loss was noted in almost all patients. computed 

tomography scans were performed in all patients and sup-

ported the diagnosis of EPS. Histopathological analyses of the 

peritoneal biopsies of all patients were done and the evaluation 

was consistent with the diagnosis of EPS in all patients.

A single patient with EPS was treated in 1998, then a rise 

in the number of patients with EPS was detectable starting in 

2005. The number of patients with EPS peaked in the period 

of 2010–2012 (15 patients within 3 years) (Figure 1B). Inter-

estingly, both the absolute numbers and the index between 

the number of patients with severe EPS and the implanted 

catheters demonstrated a prominent reduction in the next 

3-year period from 2013 to 2015 (only five patients underwent 

major surgery in this period) (Figure 1C).

Discussion
While planning studies on EPS, we noticed that the number 

of patients with EPS diagnosis seemed to be low as compared 

with the earlier years. To the best of our knowledge, this 

is the second study illustrating a decline in the number of 

patients suffering from EPS. A study from Spain reported 

that the incidence of EPS declined during three decades of 

experience (5.6%, 3.9%, and 0.3%).5,10 Our data are the first 

from Germany illustrating a prominent reduction since 2012.

The use of biocompatible solutions, identification of EPS-

prone patients with subsequent start of tamoxifen treatment, 

and planned stop of PD after, for example, 8 years has been 

supposed to minimize EPS incidence.5,10 It is noteworthy that 

we are a referral center for EPS and often patients with late-

stage disease were transferred to our center. Our data support 

the hypothesis that there seems to be a clinically relevant 

decrease of late-stage EPS incidence over the last years. It 

is still not possible to diagnose early forms; therefore, data 

about milder or asymptomatic patients are lacking. Early and 

disproportionate reduction in osmotic conductance during 

the course of PD might serve as an independent predictor of 

EPS in the future and might help the clinicians to identify 

patients at higher risk for developing EPS.

A note of caution needs to be added. Although the 

decrease illustrated in our population is the first for almost 

a decade (and is consistent with the data from Spain), we 

cannot exclude an oscillation of the incidence. As a variety of 

potential factors (eg, handling of the PD materials, antiseptic, 

number and type of infections) have changed over time, it is 

of course impossible to establish a causal relationship with 

the use of more biocompatible dialysates.

It might still be an important piece of information for 

the informed patient that this is an important and severe 

complication seems to decrease in recent years.
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Decrease of EPS incidence

Figure 1 Number of implanted PD catheters and number of EPS patients over the years.
Notes: (A) The mean number of PD catheters implanted in 3-year period (P<0.05). (B) Mean number of patients with EPS in 3-year period (P<0.05). (C) EPS index illustrates 
the number of patients with EPS divided by the number of PD catheters implanted (P<0.05).
Abbreviations: EPS, encapsulating peritoneal sclerosis; PD, peritoneal dialysis.
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