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Frequency of Peritonitis Episodes  
by Era 

N° of  
Episodes 

Years 
of FU 

Annualized  Rates 
Expected months 

between infections 

Rates 95% CI Months 95% CI 

Total 4487 7596 0.59 (0.57-0.61) 20.3 (19.7-20.9) 
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NICPD 

1. Mechanical: 
ï Catheter-related 
ï Related to the increase in intraabdominal pressure due to dialysate: 
ÅHernia 
ÅPleural leak 
ÅBack pain 
ÅGastroesophageal reflux and delayed gastric emptying 

 

2. Technique-related: 
ï Membrane/UFF failure: 
ÅEncapsulated Peritoneal Sclerosis 

ï Metabolic effects of the absorption of glucose and its degradation products: 
ÅHyperglicemia / hyperinsulinemia 
ÅHypertriglyceridemia 

ï άOther complicationsέΥ 
ÅPancreatitis 
ÅHemoperitoneum 
ÅIschemic colitis and necrotizing enterocolitis 
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Hydrothorax 

ÅPleuro-peritoneal and pericardio-peritoneal 
fistula.  

ÅThe pleural to peritoneal connection is almost 
always on the right side: 
ïMore common tendinous defects on the right 

ïAscending peristalsis of the right colon sweeping 
pelvic fluids into the right upper quadrant 

ïPiston-like action of the liver during diaphragm 
contraction, driving fluid through the diaphragm 
pores 

 



Pathophysiology 

ÅPleuro-peritoneal pressure gradient: negative 
intrathoracic pressure combined with an 
increased intra-abdominal pressure caused by 
PD fluid may open small defects in the 
diaphragm (i.e. ARPKD) 

ÅCongenital diaphragmatic defects (i.e. WT1) 



Pleuro-peritoneal fistula 

X-ray courtesy of Andrea Pasini, MD 



Pleuro-peritoneal fistula 

 

Diagnosis 

Demonstration of PD fluid in 
the pleural space: 
ÅThoracentesis όάsweet hydrothoraxέύ 

ÅThoracentesis with peritoneal 
methylene blue instillation 

ÅPeritoneal contrast radiography* 

ÅPeritoneal contrast scintigraphy* 

ÅPeritoneal contrast MRI*  



Clinical features 

Shortness of 
breath 

Mistaken for CHF or 
fluid overload 

More hypertonic 
dialysis to increase UF 

Further increase in 
intra-abdominal 

pressure 





Prevalence 

Å 15/15 centre responded 

 

Å 1506 children received chronic PD  
(2580 patient-years on chronic PD)  

 

Å 10 children developed PPF and/or PcPF 

ï 8 PPF 

ï 1 PcPF 

ï 1 PPF and PcPF 

 

Å Prevalence 0.66% 

ï PPF: 0.6% 

ï PcPF: 0.13% 

 

Å 3.9 cases per 1000 patient-years on PD  

 

Courtesy of Stephanie Dufek, MD 



Patients demographics 

Å90% male 

ÅAge at start of PD: Median 5.2 (0.3ς14.6) months 

ÅAge at presentation: Median 1.5 (0.4 ς 2.4) years  

Å9/10 (90%) were < 3 years and 5 (50%) < 1 year at presentation  

ÅTime on PD at presentation: Median 4.3 (1.3 ς 19.8) months  

Å7/10 (70%) on PD for ¢ 12 months 

ÅPredominantly right sided: 80% 

Courtesy of Stephanie Dufek, MD 



PD specifications 

Å 6 children (60%) were on CCPD and 7 (70%) had a day-time dwell 

Å Fill volume: median 535 (360 ς 738) ml/m2 BSA 

Å Hernia: 8/10 (80%) 

- Inguinal  n = 5  

- Umbilical n = 2  

- Ventral abdominal hernia n = 2 

Å Previous άŀōŘƻƳƛƴŀƭ ǎǳǊƎŜǊȅέΥ т/10 (70%) 

- median of 27 (18 ς 41) days before onset 

Courtesy of Stephanie Dufek, MD 



Management 

PPF or PcPF confirmed 

Conservative management 
Å Reduced PD 
Å Transient discontinuation of PD ς 

Success Rate 53% 

Pleurodesis 
Å Chest drain ς Success Rate 48% 
Å VATS ς  Success Rate 88% 

Thoracotomy 
Å  Direct repair ς Success Rate 100% 

Chow KM et al. Perit Dial Int 2002;22:525-528. 



Management 

ÅPD interruption: 10/10 

ÅConservative management: 3/10 

ÅThoracentesis: 7/10 
ïPleurodesis: 3/10 

ÅChest drain: 1/10  

ÅVideo assisted thoracoscopic surgery (VATS): 2/10 

ÅAgents used: betadine, talc powder and fibrin glue  

Courtesy of Stephanie Dufek, MD 



Management and Outcome 

Discontinuation  
of PD (n=6) 

Transient continuation 
of PD (n=1) 

Transient discontinuation 
of PD (n=3) 

HD  
+/- intervention 
PD reattempted  

For 4 
weeks 

Palliative 
n = 1 

HD 
n = 5 

Discontinuation 
of PD 

PD successfully continued 
until renal Tx in 2/3  

N = 10 

Courtesy of Stephanie Dufek, MD 



Conclusion 

ÅPPF and PcPF are rare in children on chronic PD  

 

ÅRisk factors for PPF and PcPF development include 
age <3 years, preceding hernia and recent abdominal 
surgery 

 

ÅAll children required a change of dialysis modality to 
achieve complete resolution of the peritoneal leak 

Courtesy of Stephanie Dufek, MD 



Uremia 

Glucose  
(1500-4200mg/dl)  

Ҩ pH (5.5) 

Lactate  
(35 to 40 mmol/l) 

GDP 

Peritonitis 

TNF-  h
IL-1ß 
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ROS 

ATIII 
Χ 

Epithelial to mesenchymal   
transition, mesothelial  
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Calcification 

Fibrosis / Sclerosis 

Basement membrane 
duplication, protein  
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Neoangiogenesis   
Vasculopathy 
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Encapsulating Peritoneal Sclerosis 

Stefanidis CJ & Shroff R. Pediatr Nephrol 2014;29(11):2093-103. 



Encapsulating Peritoneal Sclerosis  

 

ÅClinical syndrome, characterized by symptoms/signs of 
obstructive ileus, with or without a systemic inflammatory 
reaction 

 

ÅPresence of peritoneal thickening and encapsulation, 
intestinal obstruction, cocooning and peritoneal calcification, 
confirmed by radiological investigations or at laparotomy Ñ 
typical biopsy  

 

Japanese SEP Study Group, Am J Kidney Dis 1996;28:420-427 
ISPD Ad Hoc Commitee on UF management in PD, PDI 2000;20(4):S43-S55 



Pediatric Nephrology, Dialysis and Transplant Unit, University-Hospital of Padova, Italy 

PAS, 20x 

Encapsulating Peritoneal Sclerosis 



TRI, 10x 

Encapsulating Peritoneal Sclerosis  

Schaefer B et al. Sci Rep 2016;6, 21344  



Pediatric Nephrology, Dialysis and Transplant Unit, University-Hospital of Padova, Italy 

PAS, 20x TRI, 20x 

Encapsulating Peritoneal Sclerosis 



PAS, 200x PAS, 100x 

Encapsulating Peritoneal Sclerosis 

Pediatric Nephrology, Dialysis and Transplant Unit, University-Hospital of Padova, Italy 


