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Résumé

L’initiation de la dialyse péritonéale (DP) pour les patients
polykystiques  peut s’avérer compliquée lorsqu’une
néphrectomie est nécessaire pour préparer la greffe rénale.
Nous présentons ici I’étude rétrospective de 3 patients adultes
suivis dans le service de néphrologie de Besangon sur la
période 2017-2018 pour une insuffisance rénale chronique
stade 5 en rapport avec une polykystose rénale autosomique
dominante (PKAD) et ayant débuté la DP en post-opératoire
d’une néphrectomie avec mise en place simultanée d’un
cathéter de DP.

Sur les 3 patients, tous ont pu débuter la DP dans le ler mois
post-opératoire, sans avoir recours a I’hémodialyse. Le délai
moyen entre la néphrectomie et I’initiation de la DP était de 8,7
jours. La DP était débutée en DPCA avec de petits volumes (1,5
litre), puis la DPA était initiée a petits volumes ; le délai moyen
entre la néphrectomie et la mise en place d’un programme de
DPA « standard » s’élevait en moyenne a 24,3 jours. Aucune
complication majeure n’était rapportée, notamment pas de
fuite de liquide de DP. A long terme, la survie de la technique
était bonne puisqu’une patiente est sortie de la technique par le
biais de la greffe, les 2 autres patients sont encore en DP. Les
criteres d’adéquation étaient satisfaisants pour les 3 patients.
Pour conclure, cette série de 3 cas donne des résultats trés
encourageants quant a I’initiation de la DP en post-opératoire
d’une néphrectomie avec pose simultanée de cathéter de DP
chez les patients polykystiques.

Mots clés : dialyse péritonéale, néphrectomie, polykystose
rénale autosomique dominante
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Abstract

Peritoneal dialysis (PD) initiation can be difficult in patients
developing end stage renal disease (ESRD) due to autosomal
dominant polycystic kidney disease (ADPKD) when these
patients need nephrectomy to prepare kidney transplantation.
Here we describe the cases of 3 adult patients followed in the
nephrology ward of Besancon in 2017 and 2018 for ESRD
due to ADPKD and who began peritoneal dialysis in the post-
operative period following nephrectomy with simultaneous
peritoneal catheter implantation. The data were collected
retrospectively.

Among the three patients included, all began PD during
the first month after being operated on, without requiring
hemodialysis. Mean delay between nephrectomy and PD
start was 8.7 days. The renal-replacement therapy was begun
following a continuous ambulatory PD (CAPD) technique
with small volumes (1.5L), then was carried on with automated
PD (APD) technique with small volumes. The mean delay
between nephrectomy and the establishment of a standard APD
program was 24.3 days. No major complications were reported
at the establishment of PD, particularly there were no dialysate
leaks. On a long term view, technical survival was good since
2 patients are still treated by PD whereas one patient has been
transplanted. Adequacy criteria were satisfactory.

To conclude, our group of 3 patients shows very interesting
results about PD start in the post-operative period after
nephrectomy with simultaneous PD catheter implantation in
polycystic patients.

Keywords : autosomal dominant polycystic kidney disease,
nephrectomy, peritoneal dialysis
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INTRODUCTION

The management of patients with Polycystic kidney
disease (PKD) who have progressed to end stage
renal disease (ESRD) raises several specific issues.
Nephrectomy is often required for these patients, either
to prepare kidney transplantation, or following cystic
complications (abdominal pain, digestive discomfort,
intra-cystic hemorrhage or cystic infection). This
nephrectomy results in a loss of kidney function that often
triggers a hasty dialysis start. In the cases of patients who
choose peritoneal dialysis (PD) as a renal replacement
therapy, several questions arise: When to implant the
peritoneal dialysis catheter regarding nephrectomy?
When to start peritoneal dialysis in the nephrectomy
postoperative period without exposing the patient to
further complications? Can transient hemodialysis be
avoided in the nephrectomy postoperative period?

There are a few pediatric cases of peritoneal dialysis
start after nephrectomy and simultaneous implantation
of the peritoneal dialysis catheter (1, 2). However, these
are pediatric patients, for which nephrectomy, usually
bilateral, is indicated because of proteinuria resistant to
medical treatment or uncontrolled hypertension. This
therapeutic sequence has not been described for adult
polycystic patients. To our knowledge, there is currently
no data in the literature on the feasibility, in this type of
patient, of nephrectomy with simultaneous implantation
of a peritoneal dialysis catheter and postoperative PD
start, without going through a transitional period of
hemodialysis.

We present here the cases of 3 adult patients with PKD
who started peritoneal dialysis in the postoperative
period of a nephrectomy with simultaneous PD catheter
implantation.

MATERIAL AND METHODS
Patients

The inclusion criteria for our cases series are:

- patients over 18,

- presenting end-stage renal disease due to autosomal
dominant polycystic kidney disease,

- followed in the nephrology department of Besangon
over the period 2017-2018,

- having chosen peritoneal dialysis as a dialysis
technique,

- who underwent nephrectomy whereas they were not
on dialysis yet, with simultaneous implantation of the
PD catheter.

Data collection

For each patient the data were collected retrospectively
using Axigate, Ideomed, PatientOnline Client software.

They concerned:

- General patient data: age, sex, weight, height, BMI,
creatinine and GFR estimated according to CKD-EPI
(eGFR) the day before nephrectomy, diuresis before
nephrectomy (in the previous 3 months), type of kidney
transplantation planned (cadaveric donor / living donor),
professional situation.

- Nephrectomy surgery: Indication, side, date of
nephrectomy, surgical technique, size / weight of the
removed kidney, mention by the surgeon of a peritoneal
gap, side for implantation of PD catheter, surgical
complications of nephrectomy.

- The evolution in the first month post-nephrectomy:
creatinine / eGFR at D2, D7 and D14 postoperative (if
dialysis not started), postoperative diuresis (between D1
and DS5), residual diuresis 1 month after surgery, time
between nephrectomy and initiation of PD , biological
assessment the day of PD start (serum levels of urea,
sodium, potassium, bicarbonate), events / complications
that influenced the initiation of peritoneal dialysis, total
time in hospital.

- PD initiation modalities: dialysis company, type of
home dialysis machine, technique of PD : automated
peritoneal dialysis (APD) or continuous ambulatory
peritoneal dialysis (CAPD), chronology of the different
PD prescription schedules used (infused volumes,
stasis time, number of cycles, type of solution, for APD
schedules : infusion rate,drainage rate, use of «fluctuating
volume» mode), occurrence of complications at DP start.

- Long-term PD evolution: adequacy criteria regarding
biological follow-up at 1 month and 6 months after DP
start (urea KT / V, weekly creatinine clearance, residual
kidney function (RKF), residual diuresis, mean daily PD
ultrafiltration (UF), hypertension, clinical signs of salt
and water retention, BCM data, biological parameters
(hemoglobin level, serum levels of potassium,
bicarbonate, calcium, phosphate, albumin), significant
events in PD (peritonitis, others ...), if PD stopped: PD
dropout date and reason for dropout, duration of PD
survival.

Data Statistical analysis

Statistical analysis was performed using the Excel
software.
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RESULTS

Patient Description (Table I) :

Three patients have been included in this cases report,
2 female and 1 male, mean age 53.3 years. They were
rather young patients, still with professional activity.
They had all reached ESRD. Mean creatinine before
nephrectomy was 5,47 mg/dl, corresponding to a mean
eGFR of 10 ml / min.

Nephrectomy (Table 1) :

For the 3 patients, the main nephrectomy indication was
the preparation for kidney transplantation, to clear the
iliac fossa to implant the renal transplant. For patient 2,
nephrectomy was also indicated because of significant
abdominal pain with digestive discomfort. For patient

Table I : Patients description
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3, an episode of intra-cystic hemorrhage motivated
nephrectomy too. In all cases, the surgery was open
and used a subcostal approach. Nephrectomy was on
the right side for all patients and the PD catheter was
implanted homolaterally for 2 patients, contralaterally
for one patient. Indeed, there was no surgical hurdle
to graft a kidney homolaterally to PD catheter. In each
case, the same urologist was involved in nephrectomy
and implantation of the PD catheter. The operative report
did not mention peritoneal gap in any of the 3 patients.
There was only one minor surgical complication, namely
a lymphocele in patient 1.

Evolution in the first month after nephrectomy (Table
111)

M : male ; F : female ; CD : cadaveric donor; LD : living donor ; ND : not documented

age Weight | Height | BMI O .(mg/ LS Diuresis before 187,008 quney Professional
(years) sex (ke) @) | (kg/m?) (ml/min) before e ) translantation situation
y g nephrectomy P y - planned
patient 1 60 F 57 1.58 22.8 5,92/7 ND CD Active
patient 2 46 F 76.2 1.65 28.0 3,76/14 1.5 CD Active
patient 3| 54 M 81.8 1.74 27.0 6,74/9 1.5 LD Active
Table II :. Characteristics of surgical procedures
ND : not documented.
Indication Side Nephrectomy Surg@cal size/weigl_n of Cat_heler Sur_gica_l Peritoneal gap
Date technique removed kidney side complications
. . sub-costal open . . lymphocele
patient 1 Before graft right | 02/05/2017 surgery 20x10x10cm/ND right delaying PD start no
patient 2 | Before graft + pain | right | 17/10/2017 “‘b';‘l’:;‘r;’“" 28x11x1lem/1,9kg |  right No 1o
patient 3 | Beforegraft +eyst | o | y5,099917 | sub-costalopen |35 150 100mm 3akg | et No 10
haemorrhage +pain surgery

Table 111 : Evolution during postoperative first month.

Nx : nephrectomy. Na : serum sodium level, K : serum potassium level ; Bi : serum bicarbonate level. Creatinine levels are expressed in mg/dl,
eGFR is expressed in ml/min, serum levels of urea, sodium, potassium and bicarbonate are expressed in mmol/L

. Delay .
Creatinine/ | creatinine | Creatinine/ l[(ﬁez:(ei:izl between Blood analysis at PD start Time in
eGFR D2 |/eGFR D7 | eGFR D14 post-Nx nephrectomy creatinine events/complications hospital
post-Nx | postNx [ post-Nx (mL/day) and PD start J6GFR | urea Na | K | Bi (days)
(days)
Incomplete drainage at first
patient 1 7,52/5 9,52/4 10,65/4 ND 13 10,65/4 | 51 [139] 6,5 | 15 irrigation due to catheter 31
malposition, treated by laxatives
patient2| 6877 | 93355 | 9405 | 20001 6 933/5 | 33 |136| 5 | 21 No »
’ ’ ’ 1600 (J2) ’
At D1, hyperkalemia, medical
treatment
A D14, in APD, abdominal
patient3| 875/6 | 882/6 DP 500 (J5) 7 882/6 | 29 |136 |32 | 26 | Pain catheter dysfunctiondue | g
to malposition secondary to
postoperative constipation,
treated by laxatives + ACPD
switch DPCA during 5 days
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In the immediate postoperative follow-up, patient 3
had a hyperkalemia, resolved with medical treatment
without needing hemodialysis. For 2 patients,
postoperative oliguria (900cc diuresis at day 1 for
patient 2, 500cc at day 5 for patient 3) were noted, but
no episode of pulmonary oedema. Subsequently, the 3
patients recovered a satisfactory diuresis and all had a
residual diuresis greater than 1L / day one month after
nephrectomy. The mean time between nephrectomy
and initiation of PD was 8.7 days (minimum 6 days,
maximum 13 days). The average hospital stay was 27
days (minimum 22 days, maximum 31 days).

Modalities of PD initiation (Table 1V)
All patients initiated PD with device from the Fresenius

laboratory. Two patients had a Sleep Safe home dialysis
machine, 1 had a Harmony machine.

Table IV : PD initiation strategy.

In all cases, the PD was started after Redon’s drain
removal.

The first day was an «in out washing» with an 1L isotonic
glucose solution that was infused and then drained
immediately. This enables the physicians to test the
catheter and to make sure there was no obvious leak. After
this first test, CAPD was initiated with infusion of small
volumes (1.5L). This stage of CAPD lasted between 2
to 5 days. Patient PD training was performed during this
stage in hospitalization. Then CAPD was switched to
APD, with initial programs requiring small volumes of
1.5L. For training purposes, the APD was started during
day time. Then, the volumes were increased to 2L, and
APD was performed by the patients autonomously at
night. The average time between nephrectomy and
the implementation of a «standard» APD program, in
terms of number of cycles and volumes, was 24.3 days
(minimum 23 days, maximum 31 days).

Nx : nephrectomy. Iso : isotonic 1,36% glucose solution ; Ico : icodextrin solution ; CAPD : continuous ambulatory peritoneal dialysis ; APD :

automated peritoneal dialysis.

Time
Time between
. Delay Nx and Delay Delay
Dialysi between | - Time betw ipti | between Nx | between N
alysis Nx and between Initial CAPD CIWEED | Initial APD prescription prescriptt | between WX | between Ax
company/type «in-out | Nx and PD | prescription schedule Nx and schedule on and night and home
of PD machine . APD start | schedule | APD start APD start
washing » | start (days) o .
d (days) with 2L (days) (days)
(days) infecti
jection
(days)
Fresenius/Slee Iso 1L over 6h/Iso 1L 4 cycles Iso 1,5L over 100
Patient 1 Safe P 13 14 over 6h/Ico 1,5L over 16 min; fluctuating volume 20 30 31
12h 70%, last injection Ico 1,5L
F us/Sl Isf 51]:5L ovirh‘/tlillso 4 cycles Iso 1,5L over 100
Patient 2| T cocTIus/Slecp 6 8 »)L Over s0 13 min; fluctuating volume 45 22 23
Safe 1,5L over 4h/Ico 1,5L o . .
80%, last injection Iso 0,2L
over 12h
Fresenius/ Iso 1,5L over 4h/Iso 4 cycles Iso 1,5L over 90
Patient 3 Harmon 7 9 1,5L over 4h/Ico 1,5L 13 min; fluctuating volume 20 21 28
Y over 12h 75%, no last injection
Table V : Long term peritoneal dialysis (PD) evolution
IP : intra-peritoneal ; PO : per 0s.
o Duration of PD
Events /complications ) Date of PD dropout (cause)
. 29/01/2018 (kidney
Gl . . transplantation)
At 3 months: catheter dysfunction due to catheter migration, temporary switch to ACPD
. At 4 months: switch to ACPD (end of APD by patient choice) .
Patient 2 At 8 months: staphylococcus aureus exit-site infection 8 (ongoing) Current PD
At 10 months: culture-negative peritonitis, treated by IP ceftriaxone + PO cloxacilline
Patient 3 At 3 months: hernia of the white line, no surgical indication 7 (ongoing) Current PD
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Table VI : Adequacy criteria at 1 month 1 (M1) and 6 months after PD start.

RKF : residual kidney function; UF PD : Ultrafiltration by PD ; OH : hydratation status according to BCM ; ND : not documented, PO : periphe-
ral oedema ; Hb : hemoglobin concentration ; K : serum potassium level ; Bi ; serum bicarbonate level ; Ca : serum calcium level ; Ph : serum
phosphate level ; Albu : albuminemia. All serum levels (potassium, bicarbonate, calcium, phosphate) are expressed in mmol/L, hemoglobinemia is

expressed in g/dL and albuminemia is expressed in g/L.

Creatinine
Urea KT/V clearence RKF Salt and water retention Biology
(L/week) (ml/min)/ Mean
residual UF PD P.et ‘test
A (creatinine D/P)
diuresis (ml/d) BCM
renal| PD | all | renal | PD | all (mL/j) hypertension | PO (OH) Hb | K [Bi| Ca| Ph |Albu
tient 1 M1 | 0,74 | 1,23 1,97 29,9 |25,9(55,8| 2,54/1200 475 non yes | +4,5L 0,84 8,3 |4,6|22(2,26] 2,02 | 23
Patient 1 me | 0,71 | 1,7 [2,41] 26,5 [26,5] 53 | 2.64/1100 | 625 non no | ND 0,78 11,7] 5,6 | 21]2,35] 2,49 | 24
atient 2 M1 [ 0,95|0,85| 1,8 | 51,9 |14,3[66,2| 4,15/1100 375 non no | -0,9L 0,6 12,6 | 3,3 |24 |2,42| 1,42 | ND
P M6 1 [1,23]2,23] 51,1 [30,8|81,9| 4,25/1400 300 grade 1 no ND ND 12 | 3,7 125]|2,64] 1,01 | 29
atient 3 M1 | 0,95| 09 [1,85] 58,2 [21,3|79,5| 4,8/1350 158 non no | +1,4L 0,78 12 | 49121206 2,29 | 30
P M6 | 0,77 10,85 [1,62| 43,6 |17,0]/60,6| 3,73/1400 35 grade 1 no | +1,7L 0,71 ND | ND |21 | ND | ND 30

There were no dialysate leaks. Main difficulties
encountered were catheter dysfunctions related to
malposition favored by postoperative constipation (2
out of 3 patients). They were basically resolved with
laxatives. In patient 1, this resulted in a one-day delay
in the initiation of CAPD. For patient 3, whereas patient
had started APD, after 14 days post nephrectomy he had
to be temporary switched to CAPD to allow catheter
repositioning and he resumed CAPD 5 days later. Only
one patient, patient 3, showed significant abdominal
pain that delayed the initiation of APD by a few days.

Long-term evolution (Tables V and VI)

The PD survival was good for all patients, since patient
1, after 8 months on PD, has been transplanted, the
others 2 patients are still on PD. The adequacy criteria
were satisfactory for all patients, showing a good quality
of dialysis in terms of clearance of small molecules (urea
KT /V > 1.7, total weekly creatinine clearance > 50L)
and good control of salt and water retention.

Patient 2 showed infectious complications, namely an
exit site infection by staphylococcus aureus and culture
negative peritonitis, but this was not a hurdle to go
on PD. She also preferred switching to CAPD after a
few months. Patient 3 presented a small hernia of the
white line 3 months after nephrectomy, without surgical
indication or obstacle to the continuation of PD.

DISCUSSION
We can conclude, from this series of 3 cases, that it is

possible to propose to PKD patients with ESRD who
are planned for PD, a nephrectomy with simultaneous

implantation of PD catheter. PD can be started in the first
postoperative month without requiring hemodialysis,
even transiently.

We noted no major surgical complications, either
regarding nephrectomy or regarding the implantation of
the catheter. There was only a minor surgical complication,
namely a lymphocele, in one patient. No complications
were observed during the setting in PD (dialysate leaks,
early infections). This is probably related to the small
number of reported cases. Other teams observed, in
children who underwent bilateral nephrectomy with
simultaneous implantation of PD catheter, dialysate leak
requiring transient discontinuation of PD and temporary
use of hemodialysis (2).

Besides, we can observe a hernia on patient 3 which
occurred three months after surgery, but the delay of
occurrence was about several months which allows
to assume there is no link between this event and the
specificity of the initial conditions of PD start. Finally,
the therapeutic sequence studied here does not seem
particularly likely to cause complications, both at the
surgical level and during the course of PD.

Regarding the detailed prescription schedules used at the
PD initiation, there were significant variations between
patients. The causal factors of these variations are both
related to the patients themselves (variable postoperative
pain, occurrence of lymphocele in one patient, frequent
constipation in the postoperative period, triggering
catheter dysfunction, variable speed of PD learning and
acceptance) and caregivers (for both patients 2 and 3,
experience of previous case(s)).
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There are several interests to the proposed therapeutic
sequence, which could be summarized by: nephrectomy
and simultaneous implantation of PD catheter, early PD
initiation (within 15 days postoperatively). First, the
patient undergoes only one general anesthesia. It does not
need transient hemodialysis, which avoid use of a central
venous access; the patient is therefore not exposed to the
potential complications of such a procedure (infection,
thrombosis). On the other hand, the patient is treated
immediately by the dialysis technique he has chosen.
Finally, the access time to transplantation is shortened,
since only one month after surgery, in the absence of
complications, the temporary contraindication to kidney
transplantation can be lifted. Waiting for the patient to
require dialysis before performing nephrectomy may
delay access to kidney transplantation for PKD patients.

In the management of PKD patients oriented towards PD
and requiring nephrectomy, several other attitudes can
be considered. Firstly, implantation of PD catheter can
be done before or after nephrectomy. One drawback is
the requirement of 2 general anesthesia for the patient in
a short time. If catheter implantation is performed before
nephrectomy, patients are still exposed to the difficulties
of initiating PD after abdominal surgery, so the same
precautions must be used than for our 3 patients (small
volumes, early surveillance in hospital). If the catheter
is placed after nephrectomy (generally with a delay of
1 month), patients need a transient hemodialysis period
with all the aforementioned drawbacks related to the use
of a central venous access.

Then, in case of PKD patients requiring nephrectomy
to be transplanted, some teams advocate for performing
simultaneously nephrectomy and kidney transplantation
(3). However, it is considered mainly for live donor
transplants because it is easier to perform such surgery in
a programmed way rather than in the relative emergency
of a cadaveric donor graft. Moreover, performing
a kidney transplantation and a polycystic kidney
nephrectomy at the same time is controversial because
some authors report higher rates of complications,
particularly regarding hemorrhage and urological
complications (4), and a negative impact on the survival
of the renal graft. Indeed, some authors report that this
technique is associated with a significantly higher rate of
vascular thrombosis on the graft (5).

Another approach recently developed is the use of
embolization of the renal arteries of the polycystic kidney
(6).This avoids the heaviness and potential complications
of nephrectomy surgery. Embolization has no impact

on the initiation and practical implementation of PD.
One major drawback of this technique is the inconstant
efficacy, in particular it may not reduce enough the size of
the polycystic kidneys if they have cysts with thickened
walls (7). Moreover, the decrease of the kidney size after
procedure takes time, and this increases the temporary
contraindication to kidney transplantation (about 5.6
months according to the data of the literature (7) versus
1 month for nephrectomy). Therefore, patients see their
waiting time for transplantation significantly lengthened.

CONCLUSION

To conclude, this series of 3 cases gives very encouraging
results for initiation of postoperative PD after
nephrectomy with simultaneous catheter implantation
in PKD patients. This practice is not widespread
nowadays. Therefore, it seems important regarding
these first results, to allow more patients to benefit from
this therapeutic sequence. This will also provide more
data to improve the practice of initiating PD under such
conditions.
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