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Periton Diyalizi Enfeksiyon Disi Komplikasyonlari

Dr. Mesiha EKIM

Ankara Universitesi Tip Fakiiltesi, Cocuk Nefrolojisi Bilim Dali
9. Ulusal Cocuk Nefroloji Kongresi

24-27 Kasim 2016, Antalya




Periton Diyalizinde Enfeksiyon Disi Komplikasyonlar

MEKANIK KOMPLIKASYONLAR

Kateter iligkili olanlar

¢ Operasyon sirasinda organ perforasyonu veya
kanama

¢ Diyaliz sivisi akiminda yetersizlik

— Diyaliz sivisinin verilmesinde giigliik
* Kateterde biikiilme
— Diyaliz sivisinin bosalmasinda giigliik
* Konstipasyon
* Kateterin yer degistirmesi, biikiilmesi
* Kateterin fibrinle tikanmasi veya omentum ile
sarilmasi

¢ Sizinti
— Cikis yerinde
— Doku igine
¢ Sivinin verilmesi / bosaltilmasi sirasinda agri
¢ Kateter kegesinin disari ¢ikmasi
Karin i¢i basing artisina bagh gelisen
komplikasyonlar
¢ Herni
Hidrotoraks
Sirt agrisi
Gastroozofageal reflu, mide bosalmasinda
gecikme

€ € ¢

TEKNIKLE iLiSKiLi KOMPLIKASYONLAR
Diyaliz yeterliliginde ve ultrafiltrasyonda
sorunlar

¢ Yetersiz solut klirensi

— Uyumsuzluk

— Katabolizmada artis

— Periton gegirgenliginde azalma
¢ Ultrafiltrasyon yetersizligi

— Peritonun hizli transport 6zelliginde olmasi
— Enkapsule Peritoneal Sklerosis

METABOLIK KOMPLIKASYONLAR
Hiperglisemi

Hiperinsilinemi
Hipertrigliseridemi
Hiperleptinemi

Hipokalemi

Magnezyum degisiklikleri
DIGER KOMPLIKASYONLAR

¢ Hemoperitoneum
Pnomoperitoneum

Pankreatit

iskemik kolit ve nekrotizan enterokolit
Subkapsuler steatozis

¢ € ¢ ¢ ¢ ¢

¢ € ¢ ¢

Bakkaloglu SA. Pediatric Dialysis. In: Warady BA, Schaefer F, Alexander S (eds), 2nd ed, Springer, New York, 2012, pp 257-271



NAPRTCS 2011

Dialysis
EXHIBIT 2.2
DIALYSIS TERMINATION
All Index All Courses
Courses after c‘g:;r: iI:g?t);r
01/01/92 01/01/92
N % N %

Terminated Dialysis Courses 4929 100.0 6226 100.0
Reason for Termination

Patient Transplanted 3412 69.2 4131 66.4

Change of Modality 870 VT 1263 20.3

Death 116 24 154 25

Kidney Function Returned 143 2.9 154 25

Other/Unknown 388 7.9 524 8.4
Courses Changing Modality 870 100.0 1263 100.0
Reason for Modality Change

Excessive infection 265 30.5 358 28.3

Patient/family choice 178 20.5 288 22.8

Access failure 86 9.9 126 10.0

Inadequate ultrafiltration 45 5.2 62 4.9

Inadequate solute clearance 21 24 29 23

el AT A

;E(;(tchees;lve hospitalization 4 05 5 04

Other (medical) 112 12.9 179 14.2

Other (non-medical) 40 4.6 47 37

Unknown 102 117 142 11.2




Non-infectious Complications
of Peritoneal Dialysis in Children

Sevcan A. Bakkaloglu

B.A. Warady et al. (eds.), Pediatric Dialysis, DOI 10.1007/978-1-4614-0721-8_15,
© Springer Science+Business Media, LLC 2012

Table 2. Noninfectious Complications of Peritoneal Dialysis: Summary of Pediatric Studies from Different Countries

Hooman'® | Stringel ° Laakkonen '* | Aksu® Jander'® Macchini 17 Donmez'® Rahim’ Rinaldi® Lessin'® Holtta®®
Publication 2009, Iran | 2008, USA 2008, Finland 2007, Turkey 2006, 20086, ltaly 2005, Turkey 2004, USA 2004, Italy 1999, 1997,
year Poland USA Finland
Study 1993-2006 1995-2000 1995-2005 1993-2004 | 1986-2002 1997-2004 1990-2000 1986-2000 18-month 1986-1994
period
Number of 122 21 23 93 (108 29 78 (89 53 (72 90 (127 363 (503 12 34
patients catheters) catheters catheters) catheters) catheters)
Age <14 years | 3 months-16 <2 years 3 months-16 2 days-11 3days - 19 0-21 years <15 years 3-26 years <5 years
years years months years
Insertion Surgical Laparascopic Open surgical Percutaneous Open surgical Percutaneous Surgical, Laparoscopic
technique (+ + Surgical omentectomy
omentectomy) omentectomy Laparascopic in 82.4%
in 70%
PD modality | CAPD - CCPD CAPD/CCPD CAPD/CCPD CAPD CCPD CAPD/CCPD
Catheter Double Single cuff Single cuff Double cuff Mainly double Mainly double Mainly double cuff Single cuff
type cuff curled curled swan neck cuff straight cuff swan neck- staright curled
straight or curled curled and
swan neck straight
curled
Timing of Early vs. After one After 2 weeks, | Early vs late Early vs late Early vs late Early
catheter use | late week if possible
Hernia 20% 57% No 31% 1.5% 15.1% 8% 29%
Leak 15% Several minor | yes no 2.5% 41.5% 14.2% 5.8% 16%
leaks
Kink 7%
Dislocation Yes 12% 3.5% 5.8% 16%
Malfunction 8 7% 5% 20.8% 21.3% 5.3%
(obstruction,
drainage
problems)
Cuff 57% 4.8%
extrusion
catheter Catheter 7 catheters 5 catheters 13 catheters 9 catheter | 7 catheters (6 21 catheters Catheter 38 catheters(17 3 catheters 9 catheters
exchange obstructio | from 5 patients | (leakage in 3, from 11 exchange | dislocation, 1 from 20 patients, | malfunctionin | obstruction, 14 required leak in 5,
nin8.7% malposition in patients including obstruction) malfunction in 11.8% of the dislocation, 4 cuff laparoscopic obstruction in
of the 1and (malfunction in | infectious 11 patients and patients, leak extrusion, 3 revision for 3
patients obstruction in 6, dislocation causes leak in 9 patients | with infection leakage entrapment migration1
1) in 3, omental in 1.6% and 2 for
capture in 2, leakage

kink in 2)




Yonsei Med J 2015 Sep;56(5):1359-1364

Noninfectious Complications of Peritoneal Dialysis
in Korean Children: A 26-Year Single-Center Study

Ji Eun Kim"**, Se Jin Park™, Ji Young Oh"?, Ji Hong Kim', Jae Seung Lee', Pyung Kil Kim', and Jae Il Shin'?

Table 5. Comparison of This Study with Other Pediatric Studies for Noninfectious Complications of PD

Hooman, etal® Aksu,etal’” Rinaldi,etal® Rahim, etal’ Kim,etal.® Park, etal’ Ours
Publication yr 2009 (Iran) 2007 (Turkey) 2004 (ltaly) 2004 (USA) 2011 (Korea) 2003 (Korea) (Korea)
Study period 1993-2006 1995-2005 1986-2000 1990-2000 2001-2008 1991-2002 19862012
NumbereFpatisris 122 93 363 90 34 70 60
(102 catheters) (108 catheters) (503 catheters) (127 catheters) (34 catheters) (93 catheters) (70 catheters)
Age <14 yrs 3 months—16 yrs <15yrs 0-21yrs <18 yrs <18 yrs <18 yrs
Noninfectious complications of PD
episode (episodes/catheter, %)
Catheter malfunction 25(24.5) 14(13.0)' 24 (4.8) 27 (21.3) 2 (5.9f 9(9.7) 10(14.3)
Leakage 18(17.6) 0(0) 26 (5.2) 18(14.2) 3(8.8) 2(2.2) 7(10.0)
Abdominal pain - - - - - - 3(4.3)
Dislocation - 12(11.1) 26(5.2) . - 0(0.00) 2(2.9)
Hernia 25(24.5) 0(0) - . - - 6 (8.6)
Peritoneal bleeding - - 6(1.2) - 0(0.00) 3(3.2) 5(7.1)
Catheter insertion site bleeding 14(13.7)* - - - 1(2.9) - 2(2.9)

PD, peritoneal dialysis.
*Bleeding after surgery, location was not described, 'Including drainage problems and kinking, *Sum of obstruction and migration.



ABSTRACTS

Pediatr Nephrol (2014) 29:1649-1867
The 47th ESPN Congress in Porto, Portugal, September 18-20, 2014

Peritoneal Dialysis Access Failure In Children: Causes, Interventions
And Outcomes

Dagmara Borzych-duzalka ', Marta Azocar %, Nejat Aksu , Hiren Patel *,
Karel Vondrak >, Anabella Rebori ©, Emesto Sojo 7, Mabel Sandoval Diaz ®,
Lorena Sanchez Barbosa °, Colin White '°, Monica Galanti ', Nesrin
Besbas '?, Giovanna Leozappa'®, Elizabeth Harvey '*, Eva Simkova '°,
Sevgi Mir 9 Rajiv Sinha 17 Charlotte Samaille '®, Juan Vanegas 19 Jameela
Kari 2°, Helena Ziolkowska ', Franz Schaefer *2, Bradley Warady =

IPPN

¢ PD yapilan 719 insidant ve 1427 prevalant hastaya 383 ulasim
yolu revizyonu

¢ Ulasim yolu yetersizliklerinin %70’i ilk yilda

¢ Nedenler:
— %61 Mekanik obstriiksiyon

— %15 Peritonit -
— %12 Cikis yeri enfeksiyonu Erisim yolunda revizyon ihtiyaci
— %6 Sivi sizmasi PD teknik yetersizlik riskini

¢ Kateter degistirme nedeni arttirdi ve %23 Hemodiyalize
— %81 Enfeksiyon gecis oldu
— %66 Mekanik komplikasyon -




Organ Perforasyonu

Kateter takilmasi sirasinda ya da izlemde
olabilir

¢ Barsak perforasyonu
¢ Mesane perforasyonu

¢ Vajinal perforasyon



Barsak Perforasyonu

Eriskinlerde
¢ insidans %1-10, mortalite %46

¢ En sik perforasyon nedeni kateter perforasyonu
ve divertikiilit

Cocuklarda

¢ Insidans %3,1



Case Report NDT Plus (2011) 4: 120-123

Pneumoperitoneum in peritoneal dialysis patients; one centre’s
experience

. Table 1. Common causes of PP
Muhammad Imran, Rammohan Bhat and Hameed Anijeet

Department of Nephrology, Royal Liverpool University Hospital Trust, Liverpool, UK Causes of PP

Leakage of air from the gastrointestinal tract
Perforated peptic ulcer
Ruptured diverticulum
Ruptured megacolon (inflammatory or infective)
Carcinoma of the bowel
Bowel anastomosis breakdown
Ischaemic bowel
Necrotizing enterocolitis
Bowel injury due to trauma
Procedure-related PP
After laparotomy
After laparoscopy
Endoscopic bowel injury
After insertion of PD catheter
Air entry during PD
Other causes
Vaginal insufflation
Bronchopleural fistula
Penetrating wounds of the abdomen

Table 2. Summary and comparison of previous studies and our experience

Causes and related events r
PP with
No. of Patients peritonitis Technique

No. of patients with PP, Episodes PP with GI without GI related, Unknown
Author X-rays studied n (%) of PP perforation, n (%) perforation, n (%) n (%) causes, n (%)
Lampainen et al. 5] 572 74 16 (22) 27 3(11) no data 23 (85) 14)
Suresh et al. [1] 110 33 7 (21) 9 1(11) 1(11) 21(22) 5 (56)
Kiefer et al. [2] 303 101 34 (34) 39 2 (6) 8 (23) 13 (38) 11(32)
Chang et al. [3] 363 78 8 (11) 10 1 (10) no data 9 (90) no data
Cancarini et al. [4] 403 118 54) 5 no data 1 (20) 5 (100)
Our study 312 156 7 (4.5) 8 (3.5) no data 1(12) 4 (50) 337
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SHORT REPORT

Intestinal Perforations in Children RETRIE R RS
" . . Leo A.H. Monnens
on Peritoneal Dialysis Adilia Warris?

Cornelis H. Schroder?

TABLE 1
Diagnostic and Clinical Summary of the Patient Cases

Time between positive

Patient Catheter type Micro-organisms culture and surgery Cause Outcome
1 Toronto-Western, Enterobacter cloacae, 11 days Delayed catheter Died
double cuffed, straight ~ pneumococci, strepto- perforation
cocci, staphylococci,
gram-negative rods,
non-fermenting bacteria
2 Tenckhoff pediatric, Enterobacter cloacae 8 days Hypotension with Died
single cuffed, straight Enterococcus faecium bowelinfarction
3 Toronto-Western, Streptococcus faecalis, 4 days HUS Recovered; PD no
double cuffed, straight anaerobic organisms longer possible

HUS = hemolytic uremic syndrome; PD = peritoneal dialysis.

[ 1980-2006, 128 cocuk PD, 3 intestinal perforasyon (%3,1) ]




BRIEEF REPORT .
Pediatr Nephrol (2006) 21:129-130

Z. Birsin Ozcakar - Fatos Yalcinkaya -
Aydin Yagmurlu - Selcuk Yiiksel - Banu Acar -
Suat Fitoz - Yetis Ucar - Mesiha Ekim

An unusual complication of peritoneal dialysis

Kateter takilmasindan sonra
¢ 13 yas, kiz
¢ 3. giinde karin agrisi

¢ 9. giinde diyaliz baslanmasi ile artan siddetli
agri ve sag pelvik bolgede karinda duyarhlik

¢ Laparoskopi: Fallop tupu icine girmis kateter
ve salpenijit



Diyaliz Sivisi Gidis/Gelisinde
Yetersizlik (Kateter Malfonksiyonu)

Sivi gidisinde yetersizlik  Sivi ¢cikisinda yetersizlik

¢ Kateterin karin iginde 9

bukulmesi 9
¢ Kateterin fibrin /pihti o
ile tikanmasi

Konstipasyon
Kateterin omentumla sarilmasi
Kateter migrasyonu

Kateterin fibrin/pihti ile
tikanmasi

Kateterin bliklilmesi

Diger nedenler
¢ Diyafragma hernisi
¢ Retroperitoneal sizinti




Drainage Failure Because of Spontaneous H.R. Kim?

Fracture of the Peritoneal Dialysis M.J. Lee!
J.E. Song!

Catheter 1. Han

T.H. Yoo?

S.W. Kang'?

K.H. Choi?

PDI MARCH 2013 - VOL. 33, NO. 2 S.H. Han%#*

Figure 1 — (A) Plain abdominal radiograph taken immediately after peritoneal dialysis (PD) catheter insertion. The PD catheter
was successfully placed in the peritoneal cavity without evidence of damage to the catheter. (B) Spontaneous fracture of the PD
catheter on plain abdominal radiography. The radiopaque strip was clearly cutinto two (arrow). (C) The fracture site, located just
distal to the internal cuff (arrow).




JSLS (2010)14:608-610

A Technique to Address Peritoneal Dialysis
Catheter Malfunction

Chee-Chee H. Stucky, MD, Mark C. Mason, MD, James A. Madura, Il, MD, Kristi L. Harold, MD




Baslangicta Ulasim Yolu Yetersizligi
Risk Faktorleri

Kuclik yas
Osteotomi olmasi
Kugu boynu tiinel

Kateterin erken (<7 giin) kullanilmasi

Borzych-Duzalka D, et al. Pediatr Nephrol 2014,29:1649-1867 (The 47th ESPN Congress abst.)



Kateterle Iliskili Teknik Yetersizlik Sonuc ve
Onlem

¢ PD sonlandirilarak hemodiyalize gecis
nedenleri arasinda kateter ile ilgili
problemler %10-20

¢ Erken kateter komplikasyonu olmamasi i¢in
— Uygun kateter secimi (tipi, boyu)
— Optimal cerrahi teknik
— iyi postoperatif bakim

— yi cerrahi - Nefroloji iletisimi



Erken Donemdeki Kateterle iliskili
Sorunlarin Onlenmesi

“Swan neck” kateter
Cift keceli kateter
Laparoskopik teknik
Proflaktik adezyolizis
Omentektomi

Proflaktik omentopeksi (omentumun karin tist kismina
dikis ile sabitlenmesi)

¢ € € ¢ ¢ ¢

( )

Konstipasyon kateter migrasyonu ve performansini olumsuz
etkiler. Kateter yerlestirme islemi 6ncesinde ve egitim
sirasinda laksatif kullanilabilir

. J

Rinaldi S, et al. Perit Dial Int2004,24:481-486
McMormick BB, Bargman JM. JASN 18: 3023-3025, 2007



CLINICAL STUDY

Ren Fail, 2014; 36(5): 755-759

A single-center experience on percutaneously performed partial
omentectomy in pediatric peritoneal dialysis patients

Nejat Aksu', Caner Alparslan?, Onder Yavascan', Alkan Bal®, Hakan Erdogan', Orhan Deniz Kara',
Belde Kasap Demir', Serdar Saritas?, Cengiz Han Elmas®, and Sevginar Senturk’

Table 1. Patient characteristics, underlying etiologies and outcomes of
the study group.
Parameter n (%)
Gender

Male 5 (55.6)

Female 4 (44.4)
Etiology

VUR 1 (11.1)

Urologic abnormalities without VUR 4 (44.4)

Chronic glomerulonephritis 2 (22.2)

Other 2 (22.2)
Previous abdominal surgery

Yes 3 (3.33)

No 6 (66.7)
Reasons for catheter replacement

Flow obstruction 5 (55.6)

Malposition 4 (44.4)
Age at PD start (months) 97.48 +46.06
Age at partial omentectomy (months) 98.53 +45.55
Number of peritonitis episodes (1)

Pre-omentectomy 0

Post-omentectomy 5
Operation time (min) 60 + 8.83
Complication

Yes 0 (0)

No 9 (100)
One-year outcomes

PD 6 (66.7)

HD 3 (33.3)

Tx 0 (0)
Notes: VUR, vesicoureteral reflux; PD, peritoneal dialysis; HD,

hemodialysis; Tx, transplantation.

Figure 1. The performance of percutaneous partial omentectomy. Omental wrapping or adhesion at the tip of the catheter (A). The seperation
of omentum portion that protrude from the port site from the catheter (B). After removal of the catheter, the ligation of and cut away the omentum
part from the bottom (C). The sample of the omentum part removed (D).



J Ultrasound (2016) 19:191-196

Chronic peritoneal dialysis in children: the role of ultrasound
in the diagnosis of peritoneal catheter obstruction

Francesco Esposito’ - Marco Di Serafino® - Concetta Ambrosio® - Maria Rita Panico’ -
. . . s o 1
Francesca Malacario® - Carmela Mercogliano® - Carmine Pecoraro® + Patrizia Oresta

Kateter US Goériiniimii
Sandvig gorinimli cift katmanli hiperekoik bant Kateterde (a) limen icinde, (b) distal u¢ cevresinde homojen ekoik amorf materyal



Sivi Gidis/Gelisinde Yetersizlik - Tedavi

‘1, diizelmedi

?i! diizelmedi

Kateter ici trombolitik
diizelmedi

Kateter migrasyonu, kateterin adezyon veya omentumla

sarilmasi
\ v

Floroskopik rehber telle diizeltme Laparoskopik diizeltme
(%60-85 diizelme ancak uzun siirede (basari >%80)
basari <%50)




Fibrin/Pihti ile Kateter Tikanmasi - Tedavi

Diyaliz sivisina
¢ Heparin 500 U/L

¢ Urokinase

— Plazminojen aktivatori
Inaktif plazminojeni aktif plazminojene cevirir
Fibrin parcalanmasi artar

— 10 mL SF ile tikal kateteri yika
5ml SF icinde 15000 IU Urokinase puse
Kateteri klemple ve 1 saat bekle
2x10 ml SF ile yika
Diyalize basla

Staderman MB, et al. Perit Dial Int 2002;22:84-86



Sevcan A. Bakkaloglu

B.A. Warady et al. (eds.), Pediatric Dialysis, DOI 10.1007/978-1-4614-0721-8_15,
© Springer Science+Business Media, LLC 2012

Cocuklarda Kateter ici Trombolitik Tedavi

TPA (Plazminojen Aktivator)
¢ Fibrini ¢ozen spesifik rekombinant proteinaz

¢ Kateter icine 10-20 ml SF icinde 5-10mg TPA
(1 mg/ml)



Kateter Migrasyonu

¢ Kateter ucunun pelvisin orta ve yukarisina
dogru yer degistirmesi

¢ Diger kateter malfonksiyonlari ile beraber
olabilir

¢ Tedavi
— Laparoskopik kateter pozisyonunun diizeltilmesi
— Floroskopik olarak cerrahi diizeltme

— Sert veya esnek “Guidewire” ile pozisyonu
diizeltme



Peritoneal Dialysis Catheter Malfunction S.K.S. Singh!
Because of Encasement by an A. Commoni
Extraluminal Fibrin Sheath J. Perl

PDI MARCH 2012 -VOL. 32, NO. 2, 218-220

Fibrinle sarilmis ve yer degistirmis kateterin floroskopi
esliginde sert “guidewire” ile diizeltilmesi




Clin Exp Nephrol (2015) 19:521-526

Efficacy and safety of fluoroscopic manipulation using the
alpha-replacer for peritoneal catheter malposition

Yosuke Saka - Yasuhiko Ito * Yoshiyasu lida - Shoichi Maruyama - Seiichi Matsuo

Kateter migrasyonu ve floroskopi esliginde esnek
“guidewire” ile duzeltilmesi




Erken Sivi Sizmasi

¢ Katater takildiktan sonraki ilk 30 glinde
¢ Sikhkla ¢ikis yerinde

¢ Diyalize hemen baslanmasi ve kesinin orta
hattan yapilmis olmasi riski arttirir

(Cocuklarda karin duvari bu bolgede zayif)

Leblanc M, et al. Semin Dial 2001;14:50-54



Gec¢ Sivi Sizmasi

o Sikhkla ilk yilda gorulur
¢ Yavas gelisir, zor belirlenir

¢ Cilt altinda sislik, 6dem, agirlik artisi, belirgin
ultrafiltrasyon yetersizligi uyarici bulgulardir

¢ Karin duvarina sizinti

¢ Genital odem

Leblanc M, et al. Semin Dial 2001;14:50-54



Genital Odem

Erkek cocuklarda

¢ Skrotal odem

¢ Daha 6nce saptanmamis olan processus vaginalis
acikhigi ile hidrosel

Kiz cocuklarda
¢ Labial 6dem

¢ Sivinin karin duvarina sizmasi



Sivi Sizmasi — Risk Faktorleri

Erken sivi sizmasi

¢ Diyalizat volimii, karin i¢i basing artisi
¢ Karin duvarinin zayif olmasi

¢ Median kesi

¢ Diyalize erken baslama

¢ Kucuk yas



Hidrosel - Tani

Skrotumda transluminasyon alinan sislik




Sivi Sizmasi -Tani

¢ Radyokontrasth BT peritoneografi

o T2 agirhkhh MR
(karin subkiitan doku ve intermuskiiler alani
gosterir)



Sevcan A. Bakkaloglu

B.A. Warady et al. (eds.), Pediatric Dialysis, DOI 10.1007/978-1-4614-0721-8_15,
© Springer Science+Business Media, LLC 2012

o T2 agirhkh MR
Intermuskiiler ve
subklitan dokuda
skrotuma kadar
uzanan sivi birikimi




Sivi Sizmasi — Onlem ve Tedavi

¢ Erken ve gec¢ sivi sizmasindan karin i¢i basing
artisi sorumludur

¢ Erken sizinti olmamasi i¢in 14 glin
bekledikten sonra diyalize baslanmali

¢ Erken donemde kateter c¢ikis yeri sizintisinda
cikis yerine fibrin yapistirici

Rusthoven E, et al. PDI 24: 287-289, 2004
Leblanc M, et al. Semin Dial 2001;14:50-54



Sivi Sizmasi — Tedavi

¢ Karin ici diyaliz sivisi miktarinin azaltilmasi

¢ APD - Guinduiiz karnin bos birakilmasi veya ¢ok
diusuk hacimli sivi verilmesi

¢ Gecici hemodiyaliz ile 1-2 hafta periton
diyalizine ara verilerek spontan rezolusyon

¢ Tekrarlarsa cerrahi tedavi



Hidrosel — Tedavi

¢ Dusuk hacimli gece diyalizi

¢ Gunduz karnin bos birakilmasi




Sivi gidisinde agri

J

J

J

Agri

Karin agrisi, omuza vuran agri

Sivinin hizla gitmesi, jet akim ¢
Diyaliz sivisinin soguk olmasi

Diyaliz sivisinin asit pH’li

olmasi "
Kateterin bir pos icinde v
sarilmis olmasi o

v

Sivi bosaltirken agri

Bos karinda kateterin

irritan etkisi

Diger karin i¢i nedenler

Karinda asiri distansiyon
Peritonit

Pankreatit

Periton kalsifikasyonu
EPS



Agri — Tedavi

¢ Tidal PD

¢ Primer nedenin giderilmesi



Kateter Kecesinin Disari Cikmasi

¢ Kegenin tiraslanmasi

¢ Tekrarlayan c¢ikis yeri
enfeksiyonu / tiinel
enfeksiyonu ile
birlikte ise

— Parsiyel reinplantasyon

Muroaka K, et al. Perit Dial Int 2011;31:350-353

— Kateter cikarilarak karsi taraftan yeni kateter
yerlestirilmesi



Karin Igi Basing Artisina Bagh Gelisen
Komplikasyonlar

¢ Herni
¢ Hidrotoraks
o Sirt agrisi

¢ Gastro 6zofageal reflli, mide bosalmasinda
gecikme



Periton I¢i Basinci Etkileyen Faktorler

¢ Pozisyon
(IP basing yatarken en diisiik, otururken en yiiksek)

Yatar pozisyonda | Ayakta
82,4 cmH,0 18+4,5 cmH,0

Kronik periton diyalizinde karin i¢i basing 7-14 cmH, 0O olmali

Agrisiz tolere edilebilen maksimum basin¢ 18 cmH,0

Fischbach M, et al. Pediatr Nephrol 2003;18:976-980



Periton Ici Basinci Etkileyen Faktorler

¢ Diyaliz sivisinin miktari

Optimal dolum voliimiine ulasim yavas yavas

arttinlarak yapilmali
Tolere edilebilen IP volum maks.
<2yas 800 ml/m?2 BSA

>2 yas maks. 1200-1400 ml/m?2 BSA

Fischbach M. Pediatr Nephrol 2009;24:1633-1642



M. Fischbach - J. Terzic - V. Laugel - B. Escande Pediatr Nephrol (2003) 18:976-980
Cl. Dangelser - A. Helmstetter

Measurement of hydrostatic intraperitoneal pressure:
a useful tool for the improvement of dialysis dose prescription

IPP insp + IPP eksp
Ort. IPP = 5

Fig. 1 The zero level of the column (on the graduated scale) is set
at the centre of the abdominal cavity, i.e. medial axillary line



Peritoneal cavity . .
during Inspiration Air inlet PD line

Peritoneal cavity
during expiration

iy |

IPP Dialysate

—

0 cm
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Feritoneal cavity

Axillary line

praume 1 Variations in intraperitoneal pressure as a function Acure 2 Rouwline mexsurement of [PP
of diaphragmatic movements in & resting patient.

Durand FY, Chanliau J, Gamberoni J, Hestin D, Kessler M. PDI 1996; 16: S84-587



Herni

Umblikal herni
Inguinal herni
Insizyonel herni

Diafragma hernisi



Herni

Eriskinde %10-31
. Cocuklarda %11,8-53

~N

J

¢ Hastanin yasi kug¢uldukce herni sikhigi artar

— 0-2 yas %57
— Suit cocuklugu %31
— <5 yas %29

¢ Sikhkla diyaliz basladiktan sonraki ilk 3 ayda ortaya ¢ikar
o Inguinal herni erkeklerde sik ve genellikle bilateraldir

Laakkonen H, et al. Nephrol Dial Transplant 2008;23:1747-1753
Jander A, et al. Przegl Lek 2006;63(Supp! 3):572-74
Holtta TM, et al. Perit Dial Int 1997;17:573-580



Herni Gelisiminde Etkili Faktorler

¢ Karin i¢i basincin artmasi
¢ Karin duvarindaki zayif noktalarin varhgi

¢ Pocessus vaginalis acgikhigi



Herni gelisimini dnlemek i¢in

Yenidogan ve siit cocuklarinda diyaliz kateteri
verlestirilirken cerrahi / laparoskopik
processus vaginalis onarilmali

Bliylik cocuklarda herni varsa PD Ooncesi
onarilmali



Sevcan A. Bakkaloglu

B.A. Warady et al. (eds.), Pediatric Dialysis, DOI 10.1007/978-1-4614-0721-8_15,
© Springer Science+Business Media, LLC 2012

Herni Gelisiminin Onlenmesi

Cift keceli kateter kullanimi

Ic kegenin kas icine yerlestirilmesi
Paramedian facia kesisi
Laparoskopik yerlestirme

Intraperitoneal basincin hizh arttirllmamasi



Herni Belirtileri

Umblikal herni ve insizyonel hernilerde agrisiz
bolgesel sislik

Genital sislik

— Gizli herni

Gram (=) bakteri ile tekrarlayan peritonit

— Bogulmus herni ve barsak perforasyonu

— Eslik eden karin agrisi, karinda duyarhhk
Sagda gogus agrisi veya sag hipokondrial agri

— Foramen Morgagni’ye dogru herni gelisimi






Herni - Tani

¢ BT Peritoneografi

— 50 ml iyotlu kontrast madde / 1000 ml diyaliz sivisi

— Tani olasihigini arttirmak icin tolere edilebildigi
Olcude karin i¢i sivisini arttirmak gerekli

¢ MR Peritoneografi

¢ Peritoneal Sintigrafi
(Tc99m Silfiir kolloid)

Saha TC, Singh H. Southern Medical Journal 2007; 100: 54-58



Emmanuel Coche
Max Lonneux
Eric Goffin

Eur Radiol (2005) 15: 1667-1670

Transdiaphragmatic peritoneal hernia
complicating peritoneal dialysis:
demonstration with spiral computed
tomography peritoneography and peritoneal
scintigraphy

a b

Fig. 1 Peritoneal scintigraphy

Fig. 3 Coronal reconstruction depicts the transhiatal hernia of
peritoneal fluid into the posterior mediastinal space (star). Note the
right pleural effusion and iodinated dialysate adjacent to the spleen
and liver surface (curved arrows)



Non-infectious Complications 1 5
of Peritoneal Dialysis in Children

Sevcan A. Bakkaloglu

B.A. Warady et al. (eds.), Pediatric Dialysis, DOI 10.1007/978-1-4614-0721-8_15,
© Springer Science+Business Media, LLC 2012

Insizyonel Herni




Herni - Tedavi

Cerrahi
inguinal herninin bilateral tedavisi énerilir

Cerrahi sonrasi birka¢ hafta dusuk volumle
intermittant PD sonra SAPD

Herni tekrarlarsa APD veya duslik voliimle daha
sik degisim

Gegcici Hemodiyaliz

Gerekirse diyaliz modelinin degistirilmesi
Hemodiyaliz

Saha TC, Singh H. Southern Medical Journal 2007; 100: 54-58



Hidrotoraks

 Insidans ¢ocuklarda %2-3, eriskinde %1,6-6,0

¢ Sikhikla tek tarafli ve hemen daima sagda
(Kalp sivi gecisini engeller)

¢ Yavas yavas IP volumu arttirmak yerine
dogrudan 40 mL/kg ile diyalize baslamak akut
hidrotoraks olasiligini arttirir

Krishnan RG, et al. Perit Dial Int 27: 296-299, 2007
Nomoto Y. et al. Am J Nephrol 1989,;9:363-367
Van Dijk CM,Ledesma SG. Perit Dial Int 2005,25:367-373



Hidrotoraks — Patogenez

Plevral — Peritoneal tek yonliu kapak seklinde
konjenital diyafragma defektleri

Sag diyaframda lokal olarak santral tendonun kas
liflerinin yoklugu (otopsi tendineous kisminda
bulgusu)

Lenfatik drenajda bozukluk
Plevra ile periton bosluklari arasindaki basing farki

Nadiren daha once yapilmis olan perikardiyosentez
sonucu diyaliz sivisi perikart bosluguna sizabilir



Hidrotoraks — Klinik Bulgu

Klinik bulgu vermeden, tesadiifen AC grafisinde fark
edilen az miktarda sivinin plevra boslugunda
toplanmasi

Volum yuki olmaksizin ileri derecede dispne,
solunum seslerinin alinamamasi gibi yasami tehdit
eden bulgular

Perkiisyon ve oskiiltasyonda sivi bulgularinin olmasi

Yuksek konsantrasyonda glukoz sollisyonu
kullanilmasina karsin diisuik ultrafiltrasyon



Hidrotoraks — Tani

Akciger Grafisi / BT tek tarafli 6zellikle sagda plevra sivisi olmasi
guclu olasilik

Kesin tani

¢ Plevra sivisinda glukoz konsantrasyonun
diyaliz sivisi ile benzer olmasi (>300-400mg/dL)
Plevra sivisi ile serum glukoz degeri arasindaki farkin > 50mg/dL olmasi

¢ BT Peritoneografi
(50 ml iyotlu kontrast madde / 1000 ml diyaliz sivisi)

¢ MR Peritoneografi

¢ Periton Sintigrafisi
Tc-99m - siilfur-kolloid

¢ Periton icine verilen Metilen mavisi / indigokarmin boyasinin plevra
sivisinda gorilmesi



Bakkaloglu SA, Ekim M, et al. Pediatr Nephrol 1999;13:637-638
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Tc99m Sulfur Kolloid Periton Sintigrafisi
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Bakkaloglu SA, Ekim M, et al. Pediatr Nephrol 1999;13:637-638
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Hidrotoraks — Tedavi

Minimal sivi varsa dusiik volumlu diyaliz ile spontan iyilesme
Solunum sikintisi varsa Torakosentez
Gecici olarak periton diyalizine ara verilmesi

Peritonitle birlikte ise birka¢ hafta diyalizin durdurulmasi
(Mezotel iyilestikten sonra kacis diizelebilir)

Periton diyalizi modelinin degistirilmesi (APD)
Rekurren hidrotoraks varsa

— Pleurodesis
» Tetrasiklin, otolog kan veya talk
— VATS (Video-assisted Thoracoscopic Surgery) ile Fibrinojen ve
trombin kaph Sungerimsi kollajen iceren iyilestirici tabaka
kullanilarak
* Diyafragma defektinin tamiri
- Acik cerrahi
— Hemodiyalize gegis
Bakkaloglu SA, Ekim M, et. al Pediatr Nephrol 1999;13:637-638
Nishina M, et al. Tokai J Exp Clin Med 2011,36:91-94



Hidrotoraks — Tedavi Sonrasi

Tetrasiklin ile pleurodesis sonrasi gorunim

Bakkaloglu SA, Ekim M, et al. Pediatr Nephrol 1999;13:637-638



Periton Diyalizinde Enfeksiyon Disi
Komplikasyonlar

Teknikle iliskili komplikasyonlar
¢ Diyaliz yeterliliginde ve ultrafiltrasyonda sorunlar
Peritoneal membranda yetersizlik

— Yetersiz solut klirensi
* Uyumsuzluk
* Katabolizmada artis
* Periton gecirgenliginde azalma

— Ultrafiltrasyon yetersizligi
* Peritonun hizli transport 6zelliginde olmasi
* Enkapsule Peritoneal Sklerosis



Peritoneal Membranda Yetersizlik

¢ Ultrafiltrasyonda yetersizlik, su ve soliit yukunin
artmasi

¢ Periton Biyopsisi
— Mezotelin kaybi ve submezotelial bolgede kalinlasma
— Peritoneal fibrozis ve neoanjiogenez
¢ Nedenleri
— Tekrarlayan peritonitler
— Biouyumsuz sivi kullanimi
— Uzun sureli diyaliz
¢ Sonuc
— Diyalizin sonlandirilmasi %13,6-27,3

Verrina E, et al. Pediatr Nephrol 2004,19:82-90 (Italian registry)
Honda M, et al. Perit Dial Int 1999;19: S473-5478 (Japanese registry)



Encapsulated Peritoneal Sklerosis
- EPS -

E ince barsagin olusan fibroz doku ile sarilmasi
P Yeni fibréz dokuda mononiikleer hiicre infiltrasyonu

S Progresif olarak yogun kollajen doku birikimi

KLINIK VE HISTOLOJIK TANI



Nephrol Dial Transplant (2013) 28: 1908-1914

Encapsulating peritoneal sclerosis in children on chronic PD: a
survey from the European Paediatric Dialysis Working Group

Rukshana Shroff’, | 14 merkez, 10 yil, 1472 ¢cocuk hasta
Constantinos J. Stefanidis, 2529 hasta ay! PD
Varvara Askiti’, | 22 EPS (prevalans %1,5; 8,7 EPS / 1000 hasta ayi
Alberto Edefonti’, | EPS tani yagl median

Sara Testa’, ke
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Mesiha Ekim* g
iha Ekim®, . 70- _
Asli Kavaz®, &
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Sevcan Bakkaloglu®, 18-
Michel Fischbach’, 0123456789101
Time on PD (years)
Gilinter Klauss, Numberatrisk 22 22 21 2119 16 11 7 5 2 1
Aleksandra Zur()wskag, FIGURE 1: Kaplan-Meyer survival analysis showing the time to de-
velopment of EPS.
Tuula Holtta'’,
Augustina Jankauskiene'', Tedavi
Karel Vondrak'?, - 14 hasta enterolizis
Johan Vande Walle", - 19 hasta Immunosupresif /tamoxifen
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and Alan R- Watson™, | EPS tanisindan sonraki izlem siiresi 4,8 (1,3-8,7 yil)
on behalfofthe Furopean | 3 hasta ex, 11 hasta iyi fonksiyonlu Tx, 8 hasta HD

Paediatric Dialysis Working Group



Diyaliz Suiresi - EPS (Cocuklar)

EPS

o >5yil %6.6
o >8vyil %12
o >10 yil %22

Hoshii S. Pediatr Nephrol 2000;14:275
Hoshii S. PDI 2002,22:730



PD lle Iliskili EPS - Etyoloji

Diyaliz suresi

Peritonit sayisi

Diyaliz sivisinin biyolojik uyumsuzlugu

Peritoneal kateter

Dezenfektanlar (chlorhexidine, povidon iodin)

B bloker tedavisi (practolol, atenolol, metaprolol, propranolol)

Intraperitoneal ila¢ kullanimi (Vancomycin, cephalothin,
cefuroxime, tobramycin, amphotericin-B)

Abdominal cerrahi (periton kateterinin yerlestirilmesi)

Eslik eden hastaliklar (endometrioz, FMF, otoimmun hastaliklar)



Pediatr Nephrol (2014) 29:2093-2103
Encapsulating peritoneal sclerosis in children

Constantinos J. Stefanidis - Rukshana Shroff

Prolonged exposure Advanced chronic kidney
to PD solutions / disease
l Mesothelial dysfunction

/ l

Simple peritoneal

Alterations in the
fibrinolytic cascade

l sclerosis
Increased fibrin an h it
l * Severe peritonitis
Peritoneal adhesions « Discontinuation of PD
\ . * Genetic predisposition

Encapsulating peritoneal
sclerosis

Fig. 1 The two-hit hypothesis. PD Peritoneal dialysis




EPS - Klinik Bulgular

Karin agrisi, bulanti, kusma

Agirlik kaybi

UF yetersizligi

Kanli diyalizat (%7)

Ates

Karinda kitle

Tekrarlayan diyare veya konstipasyon

Malnutrisyon



EPS - Klinik

1. Sinsi baslangic, UF yetersizligi, karin agrisi,

zaman zaman kusma, diyare
(Uzun siureli diyaliz yapilan hastalarda)

2. Siddetli, direngen peritonit sonrasi gelisen
gurultula bulgular
Peritonit veya diger nedenlerle PD’den HD’ye
gecisten kisa suire sonra veya aylar sonra
cikabilir



Erken evrede kapsil ince

\

Semptomlar belirgin degil

Kapsulun zamanla kalinlasmasi ve
kiclilmesi, barsaklarin sikistiriimasi

3

Obstruktif barsak hastaligi semptomlari



EPS - Tani

Direkt karin grafisi

¢ Peritoneal
kalsifikasyon

¢ Sivi-gaz diizeyleri




EPS - Abdominal USG

8 ¢ Yaygin serbest sivi

A.U.T.F IBNI SINA RADYODIACNOSTIK 15:03:34

€3.75

8 o Parietal ve visseral
peritonda kalinlhik

¢ Pelvis ve sol ust kadran
verlesimli genis
boyutlarda, septali, yogun
icerikli ekojeniteler iceren
olusum

Ekim M, et al. Nephrology 2005; 10: 341-343



EPS - Tani

BT

¢ Peritoneal kalinlasma

¢ Peritoneal kalsifikasyon

¢ Barsaklarda “Cocoon” gorunimiu

¢ Barsak luplarinin birbirine, baska organa veya
karin 6n duvarina yapismasi

¢ Karin icinde sivi loklilasyonuna yol acan yaygin
septali gorinuim
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Ekim M, et al. Nephrology 2005; 10: 341-343



EPS laparatomi bulgulari

Kawanishi H, et al. Perit Dial Int 2005; 25(suppl4): S39-547



Periton Biyopsisi

. . e c"‘ , » ’ -‘_'
Selluler fibrozis = . “f‘ Aselluler sklerotik alan

Mezotel gorinmiiyor

Ekim M, et al. Nephrology 2005; 10: 341-343




EPS - Tedavi

¢ Prednisolon
¢ Tamoxifen
o AZA

* MMF

¢ Rapamycin

¢ Everolimus



EPS - Tedavi

Barsak Obstriiksiyonu bulgulari gelismisse

PD durdurularak hemodiyalize gecis
PD kateteri kalmali / cikariimali ‘/‘/

— Diyaliz sivisi ile periton lavaji yapilarak biriken
fibrinin alinmasi

Oral alimin durdurulmasi, TPN
Cerrahi Tedavi
— Adezyonlarin giderilmesi

— Duzelme orani %94,2-96

Artik EPS fatal bir komplikasyon degil

Kawanishi H, Moriishi M. Perit Dial Int 2007; 27(suppl2): $289-292
Kawanishi H. Adv Perit Dial 2011,27:53-58



Tesekkiir ederim...



