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Abstract
Pleuroperitoneal Leak (PPL) is a rare, but serious complication of Peritoneal
Dialysis (PD). It is the result of congenital or acquired communication between the 2 peritoneal and pleural cavities, and is often linked to high Intra-Abdominal Pressures (IAP). Its diagnosis is clinical, radiological and biological. In this article, we report 10 cases of PPL identified over a period of 13
years (2006-2019), that is to say, a prevalence of 5%. We suspected the diagnosis of FPP in front of dyspnea alone in 5 cases (50%), dyspnea associated
with cough in 4 cases (40%). Catheter migration was reported in 5 patients
(50% of cases). None of our patients presented with peritonitis before FPP.
The pleurisy was right in 7 patients (70%). The exploratory puncture of the
Pleural Fluid (PF) was performed in 3 patients, and which showed results
consistent with the PD fluid. The drop in infusion volumes was required in 4
patients (40%) with an increase in the number of daily exchanges of CAPD
with IVs ranges from 1200 - 1500 ml. PD was suspended in 6 patients (60%)
for an average of 40 days (21 days - 60 days), 2 withdrawals from the technique were reported after the 2nd recurrence (20%). PD was stopped straight
away in 1 patient with a hypo-permeable peritoneum with unsatisfactory residual renal function and a second who freely chose to stay in HD. The clinical cases presented show the great variability of FPP in terms of clinical and
radiological presentation and therapeutic management, and focus on the significant risk of a transient or permanent withdrawal from the technique. According to literature data, Video-assisted thoracoscopic surgery appears to be
promising in the event of failure of conservative treatment, and will thus
prolong the survival of the technique.
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1. Introduction
With the increasing use of peritoneal dialysis as a replacement therapy for chronic
renal failure, the number of PD-related complications has also increased, including PLL which is a rare, but serious complication of PD. The first case of PPL is
credited to Edward, Unger, Finn and Jowett in the 1960s [1].
The prevalence of this complication is highly variable, ranging from 1.6% of
cases [2], up to 10% of cases [3]. The actual frequency seems to be much higher
because a not insignificant number of PPL can go unnoticed and remain asymptomatic.
PLL is the result of congenital or acquired communication between the 2 peritoneal and pleural cavities, and is often linked to high IAP. In general, right-sided
pleural effusion, transudative in nature develops right after the initiation of the
PD or within a few days post-treatment, although cases have been described with
a long latent period [3].
Diagnosis is often clinical and biological although there are various imaging
techniques available to confirm PLL in case of diagnostic doubt.
Management of PLL involves the discontinuation of peritoneal dialysis, pleurodesis with sclerosing agents, and the surgical approach. However, no guidelines for PPL have been developed to date, management depends on the severity
of the clinical presentation and the need to continue the PD technique [4] [5].
The goal of our work is to reveal the prevalence of this complication in our
center, determine the difference in risk factors, and assess the impact on the survival of the technique.

2. Material and Methods
This is a retrospective study of 199 peritoneal dialysis patients followed in the
Nephrology, Dialysis and Kidney Transplantation Department of Ibn Sina University Hospital in Rabat, from 2006 to 2019.
Included in the study were patients who developed PPL during their treatment with PD. Patients who did not present PLL during PD treatment and patients with insufficient data were excluded.
PPL was suspected due to dyspnea, cough, radiological effusion, and confirmed by improvement after the decrease in infusion volume or by puncture of
PF as well as peritoneography.
All data were collected from patient files and transmitted on operating sheets
processed manually.
We noted the various demographic, clinical and paraclinical data: age, sex,
body size, time between the start of exchanges and the appearance of PPL, the
methods of PD: Automated PD (APD) or Continuous Ambulatory PD (CAPD),
the type of PD catheter implanted, the infusions volumes, the glucose concentrations of the solutions used as well as the parameters: IAP and PET (Peritoneal
equilibration test).
The delay between the start of the exchanges and the appearance of the PPL,
DOI: 10.4236/ojneph.2021.113033
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allowed us to divide the sample into 2 groups, a group of early PPL with a delay
< 90 days and a 2nd group of late PPL with a delay > 90 days.
We analyzed the modes of clinical revelation, the diagnostic means, the therapeutic management as well as the evolution of our patients.

3. Results
Over a period of 13 years (2006-2019), 10 cases of PPL were identified, i.e. a
prevalence of 5%.
The distribution by sex is 60% women and 40% men, i.e. a sex ratio: 1.5. The
average age of onset of the technique was 49.2 years old (33 - 72 years old).
The indication for PD was by free choice in 7 patients (70%), and by vascular
exhaustion in 3 patients (30%).
No cystic disease was noted in our patients.
Overweight (25 < BMI < 30) concerned 4 patients or 40% of the total, the rest
of the patients were within the normal ranges (18.5 < BMI < 25).
All of our patients had a “pigtail” Tenckhoff catheter, and were on CAPD.
The average time to onset of PPL was 76 months, including 4 cases of early
PPL (average time of 25 days) and 6 cases of late PPL (average time of 4 years).
We evoked the diagnosis of PPL in front of dyspnea alone in 5 cases (50%),
dyspnea combining cough in 4 cases (40%), cough alone in 1 case (10%), and
also due to the drop in ultrafiltration volumes reported in 4 patients (40%).
Intermediate and hypertonic glucose solutions (2.27, 3.86) were used in only 4
cases (40%).
An umbilical hernia was reported in 1 patient (having its cure at the same
time as the operation of the PD catheter placement).
An abdominal surgery, type of cholecystectomy was noted in one patient (20
years before dialysis). However, no history of chronic lung disease or bariatric
surgery has been reported in our patients.
Intraperitoneal hydrostatic pressure was only performed in 3 patients with
values ranging from 17 - 19 cmH2O, indicating lower infusion volumes before
the onset of PPL.
The results of the PET test revealed that five patients had a moderate hyper-permeable peritoneum (i.e. 50%), three had a moderate hypo-permeable peritoneum (corresponding to 30%, the test was not done in the rest of the patients.
None of our patients presented with peritonitis before the PPL, however 4 patients manifested it a posteriori, of which an episode occurred 10 days after the
resumption of exchanges.
As for the radiological diagnosis, the standard radiograph revealed a right effusion in 7 patients (70%), bilateral in 2 patients (20%) and left in 1 single patient (10%).
Exploratory puncture of PF was performed in 3 patients, and showed a PD
fluid rich in glucose.
DOI: 10.4236/ojneph.2021.113033
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Peritoneography was performed in 2 patients. However, the methylene blue
test or peritoneal scintigraphy was not used to confirm PPL.
The drop in infusion volumes was required in 4 patients (40%) with an increase in the number of daily exchanges of CAPD with IVs ranges from 1200 1500 ml.
PD was suspended in 6 patients (60%) for an average of 40 days (21 days - 60
days), 2 withdrawals from the technique were reported after the 2nd recurrence
(20%). PD was stopped straight away in 1 patient with a hypo-permeable peritoneum with unsatisfactory residual renal function (case 4) and a second who
freely chose to stay in HD (case 5).
The chemical pleurodesis was proposed in the 2 patients who had an immediate PPL (Case 8 and Case 10), unless they have expressed a disclaimer at the
last minute (see Table 1).
After an average decline of 5 years, the evolution of our patient samples was
marked by: a kidney transplant from a living donor for cases 4, 9, 6 after delays
of: 12 months 10 months and 36 months respectively.
Case 2 is still on peritoneal dialysis; no recurrence of the leak was noted.
Cases 5, 7, 8 and 10 received hemodialysis via a permanent catheter after
stopping PD and have since been lost.
Cases 1 and 3 died of cardiovascular causes and complicated pneumonia of
septic shock respectively after a delay of 36 months and 9 months.
Table 1. Descriptive table of our patient sample.

Methods of PD

Case 1

Case 2

Case 3

Case 4

Case 5

Case 6

Case7

Case 8

Case 9

Case 10

CAPD

CAPD

CAPD

CAPD

CAPD

CAPD

CAPD

CAPD

CAPD

CAPD

21 days

4 months

2 days

2 years

16 days

Clinical
Ch radio
P-graphy

Clinical
Ch radio
P.P

Clinical
Ch radio

Clinical
UF reducing
Ch radio

Clinical
Ch radio
P.P

Bilateral

Right

Right

Right

Right

Stop PD

Transient
stop PD

Decrease in
IV: 1200
Stop PD >
recurrence

Resumption
PD

Switch
HD > recurrence

Delay PD-PPL 6 months

Diagnosis

Localisation

12 months 14 months

Clinical
Clinical
Clinical
UF Reducing Clinical
Clinical UF reducing
UF reducing
Ch radio
Ch radio Ch radio
Ch radio
Ch radio
P.P
P-graphy
Right

Right

Left

Decrease in Decrease in Transient
Management
IV:1500
stop PD
IV:1200

Evolution

13 months 2 months

Right

Stop PD

Resumption Resumption Resumption
Switch HD
PD
PD
PD

Bilateral

Decrease in
Stop PD
VI:1300
Switch
HD

Transient
stop PD

Switch
Resumption Switch HD >
HD > rePD
recurrence
currence

Ch radio: Chest radio; P.P: pleural puncture; IV: infusion volume; P-graphy: peritoneo-graphy.

4. Discussion
PPL is a rare, but serious complication of PD, although generally not lifethreatening. On many occasions, it forces the patient to withdraw from PD and
to accept a temporary or permanent transfer to hemodialysis (HD). The first
case of PPL is credited to Edward, Unger, Finn and Jowett in the 1960s [1]. Since
DOI: 10.4236/ojneph.2021.113033
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then, other authors have reported similar cases and reported new aspects of this
complication [4] [5].
The prevalence of this complication is highly variable, ranging from 1.6% in
the series by Nomoto et al., which reported 50 cases of PPL in a population of
3195 PD patients [2], up to 10% of cases in the series by Chow et al. [3]. However, in our unit and after 13 years of experience, the prevalence in our series remains lower: 5%.
The actual frequency seems to be much higher because a not insignificant
number of PPL can go unnoticed and remain asymptomatic: 25% [6].
PPL has been described much more often in women [1] [2]. A fact that also
matches the results of our series (6 women and 4 men, i.e. a sex ratio: 1.5).
It is believed that PPL may be due to congenital or acquired communications
between the pleura and the peritoneum. This has been demonstrated both at peritoneal scintigraphy [7] and at autopsy, which shows a localized solution of
continuity of diaphragmatic muscle fibers [8]. Elevated IAP with dialysate infusion, in a patient with such communication, promotes translocation of dialysate
into the pleural space. IAP arises either transiently with coughing or straining or
permanently from a large volume of PD solution [6].
These diaphragmatic abnormalities are generally congenital and straight, explaining the predominance of effusions on the right side [9]. PPL was straight in
70% of our sample.
Another mechanism that has been postulated is lymph drainage disorders,
particularly in the right hemi-diaphragm [8], where this system is most abundant.
The diagnosis of PPL is simple, but clinical suspicion is paramount. Ignorance
of this complication leads most often to abandonment and failure of the technique.
The most common clinical manifestation is the onset of dyspnea associated or
not with chest pain immediately after the onset of PD or a few days later, although cases have been described with a long latent period [4] [10]. In our sample: 40% of the reported cases presented early PPL (<90 days), one of which occurred 48 hours after the start of the technique. These cases of early PPL probably represent patients with congenital diaphragmatic abnormalities. The cases
which occur later represent a priori those with acquired diaphragmatic defects.
The decrease in ultrafiltration volumes can also testify to the presence of PPL,
which indicates that dialysate is collecting in the pleural space, in our serie only
4 of our patients showed a decrease in UF volumes (40%) [4]. Less common
symptoms are weight gain, and hypotension [8], none of our patients showed
these 2 clinical signs.
The use of hypertonic dialysate also increases the risk of PPL [11], as this
hyperosmolarity produces an osmotic volume flow from the tissues to the peritoneal cavity, thus increasing the IAP [12], however the solutions hypertonic glucose was only used in 4 of our patients (40%).
DOI: 10.4236/ojneph.2021.113033
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Concerning the predisposing risk factors cited in the literature, we find polycystic kidney disease. This is probably related to the increased IAP in these patients and therefore to higher pleuroperitoneal pressure gradients [13]. In our
series there were no patients with polycystic kidney disease.
Unfortunately, IAP was not performed in all of our patients and none of our
patients presented an episode of peritonitis before PPL, a fact which cannot confirm the data in the literature implying the increase of IPP in the occurrence of
this complication and episodes of peritonitis that would exacerbate peritoneal
defects [14]. Shemin et al. reported that 6% of patients with PPL had at least one
episode of peritonitis [15].
No close link has been established between BMI and the occurrence of this
complication, which is also consistent with the data in the literature.
No history of bariatric surgery was reported in our series, however, only one
umbilical hernia cure took place in the same patient who manifested her PPL 48
hours from the start of the exchange, a percentage which remains insignificant.
But which confirms the data in the literature concerning the congenital component of PPL and the participation of weakness of the abdominal wall in its occurrence [7] [8].
Biochemical analysis of PF will reveal a transudate rich in glucose, a high
concentration gradient in serum and pleural glucose remains a very sensitive
and specific test for diagnosing PPL [16]. This is because no other form of hydrothorax has elevated glucose levels. PD solution in the thoracic cavity presents
a unique situation that occurs only in patients receiving PD [6]. The ratio: pleural liquid glucose/serum glucose is very dynamic and varies depending on the
type of solution used, the volume of infusion and the stasis time as well, a positive gradient is strongly suggestive of PPL [16]. However, interpretation in diabetic patients remains more difficult [17]. In our context, biochemical analysis
confirmed the diagnosis of PPL in 3 patients.
Other diagnostic tests are increasingly practiced and call for peritoneal scintigraphy marked with technetium-99m [18], which is only sensitive in 40% to 50%
of cases. Contrast computed tomography peritoneography was associated with a
sensitivity of 33% in one study, with an additional risk of nephrotoxicity in patients with residual renal function [19] [20]. The methylene blue test in one
study did show no sensitivity and is associated with a risk of chemical peritonitis
[21].
In our center, the occurrence of right pleurisy in a patient with PD is an FPP
until proven otherwise, such as. The diagnosis is initially based on clinical and
radiological progress, after a drop in infusion volumes or even a transient stopping of DP. And secondly on the results of the chemical analysis of the PF. Peritonography was only performed in 2 patients.
No guidelines for PPL have been developed to date, management depends on
the severity of the clinical presentation and the need to continue the PD technique, if the patient is very symptomatic and the leak is significant, thoracentesis
may be necessary to remove PF, however, and in most cases, lowering the infuDOI: 10.4236/ojneph.2021.113033

408

Open Journal of Nephrology

A. Benjaafar et al.

sion volumes is usually sufficient.
Sometimes these pleuroperitoneal communications resolve spontaneously after a temporary transfer to hemodialysis for 2 - 8 weeks, but this is usually not
the case. In our sample, the percentage of cures with these conservative measures
is 50%, that reported in the literature is generally 40% [22].
For patients who wish to return to the PD technique, invasive measures are
necessary, they consist of chemical pleurodesis via an intercostal drain [16].
Agents used include tetracycline, blood, and fibrin glue. The efficacy of chemical
pleurodesis under video-assisted thoracoscopic guidance for hydrothorax has
been confirmed, and the success rate was reported to be 90% [23].
In open thoracotomy, defect in the diaphragm is accessed through a small intercostal incision. Diaphragm is directly visualized and other possible defects can
be identified with the concurrent infusion of fluid into the peritoneum. Defect
can be repaired with sutures and Teflon patch may be used to reinforce the repair [9].
Video-assisted thoracoscopic surgery has shown great promise for the management of this complication [16] [21]. Its efficacy has been confirmed by several case series from various centers and the demonstration of a success rate in
excess of 90%. With accumulation experience using the thoracoscopic technique,
it remains to be seen whether this mode of treatment will obviate the traditional
closed pleurodesis [9].

5. The Limitations of the Study
However, some limitations of the study should be noted, first IAP and PET have
not been measured in all patients since there was only one nurse specializing in
peritoneal dialysis, and this until 2017.
During the first years of peritoneal dialysis, the majority of patients were on
CAPD as there was not enough DPA cycler available. The conservative approach
was very limited by the drop in infusion volumes, and the withdrawal of the
technique for fear of under dialysis was the rule.
This is a retrospective study, patient follow-up was limited since there were
many patients lost to follow-up, especially those transferred to hemodialysis.
The reluctance of patients to undergo surgery and the absence of surgically
resolved cases in our series strongly impacts the therapeutic management of
PPL.
Despite all the above obstacles, we were able to have original adaptation strategies.

6. Conclusions
PPL is a complication which remains exceptional, but a serious complication of
PD that can compromise the survival of the technique.
Our clinical cases presented in this paper identify the great variability of PPL
in terms of clinico-radiological presentation and therapeutic management, inDOI: 10.4236/ojneph.2021.113033

409

Open Journal of Nephrology

A. Benjaafar et al.

cluding conservative measures, and focus on the significant risk of a transient or
definitive exit of the technique.
The diagnosis is clinico-biological. PL is an essential test to confirm the diagnosis, especially when it comes to late PPL.
No guidelines for PPL have been developed to date, management depends on
the severity of the clinical presentation and the need to continue the PD technique, if the patient is very symptomatic and the leak is significant.
Video-assisted thoracoscopic surgery appears to be promising in the event of
failure of conservative treatment, and will thus prolong the survival of the technique.
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