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Pleuroperitoneal Leak Complicating Continuous Ambulatory
Peritoneal Dialysis: A Case Report
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Abstract

Acute massive pleuroperitoneal leak-related hydrothorax is a rare, but
life-threatening complication of continuous ambulatory peritoneal di-
alysis (CAPD). Hydrothorax develops right after the initiation of the
CAPD or within a few days post-treatment. The late development of
hydrothorax in patients treated with CAPD is quite rare. The interpre-
tation of pleuroperitoneal leak-related hydrothorax as a volume over-
load and subsequent application of hypertonic peritoneal exchange
worsen the clinical course and can lead to mortality. We here present
the data from a patient who developed acute bilateral hydrothorax at
the 16th month of CAPD treatment.
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Introduction

End-stage renal disease (ESRD) is an increasing public health
concern worldwide. As of 1980s, peritoneal dialysis got into
the use in renal replacement therapy of ESRD patients as well
as hemodialysis. The advantage of continuous ambulatory
peritoneal dialysis (CAPD) compared with hemodialysis is the
lower risk of blood borne diseases, the lack of need for sys-
temic heparinization and better preservation of residual renal
function. Since CAPD provides a flexible treatment independ-
ent of dialysis center, it is a desired treatment by patients [1].
Acute massive pleuroperitoneal leak-related hydrotho-
rax is a rare, but life-threatening complication of peritoneal
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dialysis (PD) [2]. The prevalence of hydrothorax in ESRD
patients treated with PD is reported to be approximately 2%
[3]. In general, right-sided pleural effusion, transudative in na-
ture develops right after the initiation of the PD or within a
few days post-treatment. The late development of hydrothorax
in patients treated with CAPD is quite rare. Dyspnea is the
most important complication in patients with hydrothorax, and
the extent of dyspnea depends on the severity of the pleurop-
eritoneal leak. The differential diagnosis of pleuroperitoneal
leak-related hydrothorax should be made from the transudative
effusion in congestive heart failure, hypoalbuminemia, and ex-
cessive volume overload [4]. The interpretation of pleuroperi-
toneal leak-related hydrothorax as a volume overload and sub-
sequent application of hypertonic peritoneal exchange worsen
the clinical course and can lead to mortality.

We here present the data from a patient who developed
acute bilateral hydrothorax at the 16th month of CAPD treat-
ment.

Case Report

A 43-year-old female, with end-stage renal failure secondary
to chronic pyelonephritis, on CAPD for 19 months presented
to the emergency room with acute dyspnea. Patient had ap-
proximately 1,000 mL urine; PD prescription consisted of four
cycles of 2 L exchanges (32 mL/kg) with 1.36% dextrose solu-
tion per day. One week before the onset of dyspnea, the patient
moved house and actively participated in this move. Patient
reported the presence of similar symptoms about 6 months ago
when she was noncompliant with her sodium restricted diet.
Thus, she tried to comply with sodium restricted diet and con-
tinued to have CAPD. She presented to the emergency room
with nocturnal shortness of breath, and respiratory rate, blood
pressure and pulse were measured 23/min, 138/83 mm Hg and
74/min and rhythmic, respectively. Patient weighed 69.2 kg
(dry weight measured in last visit 63.5 kg). Physical examina-
tion revealed bilateral lower extremity edema (++), bilaterally
decreased breath sounds more prominent in the right hemitho-
rax and dullness to percussion in the right middle zone. Elec-
trocardiogram was consistent with the previous recordings.
Laboratory findings consisted of creatinine 6 mg/dL, BUN 51
mg/dL, albumin 3.5 mg/dL, sodium 140 mEq/L, potassium
4.5 mEq/L, AST 21 U/L, and ALT 20 U/L. In complete blood
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Figure 1. Scintigraphic images on admission.

count, WBC was 6,700 mm?>, Hb was 11.1 g/dL, and PLT was
298,000 mm?3. pH, HCO; and pCO, were measured 7.4, 21
mEq/L and 36 mm Hg respectively in arterial blood gas analy-
sis. The P/A chest X-ray revealed extensive right-sided pleural
effusion and admitted to the hospital with the preliminary di-
agnosis of volume overload.

Patient complaining of weakness and fatigue, vomiting
and cough productive of phlegm and reporting the relief of
symptoms in the sitting position was administered 80 mg of
IV loop diuretic. The initial dialysate exchange was performed
with 2,000 mL PD solution containing 2.7% glucose and pa-
tient’s shortness of breath got worse. Diagnostic thoracentesis
was performed and revealed pleural fluid glucose 439 mg/dL,
LDL 23 U/L, and total protein 286 mg/dL. Simultaneous to the
thoracentesis, a sample of serum was obtained and glucose was
measured 105 mg/dL. In order to confirm the diagnosis of the
pleuroperitoneal leak-related hydrothorax, scintigraphic imag-
ing using a dose of 6 mCi of technetium-99m macroaggregated
albumin (Tc99m-MAA) was performed (Fig. 1). Dynamic and
static SPECT images showed the presence of a pleuroperito-
neal leak in left and right hemithorax, with leakage being evi-
dent in the right hemithorax. PD is discontinued. Since patient
refused pleurodesis, permanent dialysis catheter was placed
and hemodialysis was initiated. After 8 weeks of hemodialy-
sis treatment, SPECT evaluation repeated for the patient who
prefers to do PD (Fig. 2). Automated peritoneal dialysis (APD)
was initiated after confirming the absence of pleuroperitoneal
leak. The patient was followed up once a week, and then every
2 weeks and no hydrothorax observed.

Discussion

The fluid passage between the peritoneal and pleural cavity
stems usually from the congenital or acute diaphragmatic de-
fects [4, 5]. It has been mooted that during the PD treatment,
increased intraabdominal pressure can tear the previously in-
tact collagen fibers and eventually leads to leakage [4]. In addi-
tion, it has been reported that the PD treatment in patients with
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Figure 2. Scintigraphic images 8 weeks after cessation of PD.

disturbances in the lymphatic drainage can be the cause of the
hydrothorax [6]. Krishnan et al [7] identified the frequent de-
velopment of acute hydrothorax in patients on PD initiated at
40 mL/kg dialysate volume compared to the patient’s dialysate
volume gradually increased. It is evident that acute hydrotho-
rax can develop in few hours to few years in patients having
CAPD [5, 8, 9]. Pleuro-peritoneal leak secondary to congenital
defect usually develops shortly after the initiation of the PD
treatment [5, 9]. However, like in our case, there are patients
presenting with the late development of hydrothorax even in
the eighth year of PD treatment [2]. Hydrothorax usually de-
velops in the right side since left diaphragmatic defects are
covered by heart and pericardial surface [5, 8-11].

In cases developing hydrothorax, depending on the sever-
ity of the leak, majority of the cases present with sudden-onset
dyspnea as well as asymptomatic cases [4, 5, 8, 11]. Dysp-
nea is more prominent at night and it resolves in the sitting
position. Pleura-peritoneal leak-related hydrothorax cases can
present with ultrafiltration failure, discomfort in the chest and
cough. Physical examination consists of unilateral (leak side)
decrease in breath sounds, increase in thoracic vibrations and
dullness to percussion. P/A chest X-ray demonstrates leak side
pleural effusion. Congestive heart failure, hypoalbuminemia,
tuberculous pleurisy and ultrafiltration failure should be con-
sidered in the differential diagnosis of pleuroperitoneal leak-
related hydrothorax [12]. Misdiagnosing hydrothorax and
treating this condition as an ultrafiltration failure and increas-
ing the dialysate osmolarity can cause worsening of clinical
course [13].

Biochemical examination of the pleural fluid in cases de-
veloping hydrothorax secondary to pleuro-peritoneal leakage
is guiding for the clinician. Pleural fluid is in transudative in
nature and protein and LDH concentration is lower than the
serum; in contrast pleural fluid glucose concentration is high-
er than the serum glucose concentration and therefore called
“sweet” hydrothorax [2, 5, 10]. The diagnostic cut-off value
of the pleural glucose concentration is obscure. Even though
pleural fluid glucose concentration is recommended to be > 300
- 400 mg/dL in terms of diagnosis [14], there are pleuro-perito-
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neal leakage cases reported with the pleural fluid glucose con-
centration of 123 mg/dL [12]. In order to diagnose the leakage,
Chow et al [13] suggested to use pleural fluid-to-serum glu-
cose gradient and > 50 mg/dL gradient being the cut-off value
rather than using pleural fluid glucose concentration. However,
even in less gradient change, it has been reported that pleural
fluid collection can be secondary to pleura-peritoneal leakage
[5, 12]. The glucose content of pleural fluid depends on the
diameter of the defect causing the leakage, absorption rate of
glucose from the pleural surface, glucose concentration of the
dialysate and the duration between the dialysate exchange and
pleural fluid sample collection [5]. Variations of values in all
these studies probably result from the above mentioned fac-
tors. Therefore, a precise cut-off value for the pleural fluid glu-
cose concentration and the pleural fluid-to-serum glucose gra-
dient could not be determined. Demonstration of the presence
of D-lactate in the pleural fluid, a molecule not synthesized in
human body and used to buffer peritoneal dialysis fluids, is
beneficial in terms of diagnosis. Lack of analysis of this lactate
isomer in majority of the centers limits its usage [6].

Radionuclide scanning is a trusted method in the diagno-
sis of the pleuro-peritoneal leakage [4, 5, 10, 12]. In order to
visualize the leakage 3 - 10 mCi dose of Tc99m-MAA or sulfur
colloid is added to the dialysate and periodic images from 30
min to 4 h are obtained. Activity in the thorax is considered the
proof of leakage.

In patients identified with pleuro-peritoneal leakage, as the
initial step of the treatment PD should be paused and sympto-
matic relief should be provided with the help of thoracentesis.
Secondly, repair of the defect causing the leakage could be per-
formed. Suspending PD treatment for 2 - 8 weeks and tempo-
rary hemodialysis during this period is the frequent treatment
of choice [3, 14]. Removal of the pressure gradient between
peritoneum and pleura can lead to healing of the diaphragmatic
defect causing the leakage. Because temporary interruption of
CAPD risk-free, it is generally recommended as the first-line
treatment option. This approach results in recovery in 50% of
the cases, but there is a high rate of recurrence [3]. Another
option is the surgical closure of the defect causing the leakage
with conventional pleurodesis, open thoracotomy or video-
assisted thoracoscopy (VATS). In conventional pleurodesis,
sclerosing agents like talc, autologous blood, glue, bleomycin,
doxycycline or tetracycline can be infused after the insertion
of a thorax tube into the hemithorax with pleuroperitoneal
leakage. Fibrosis resulting from the inflammation caused by
a sclerosing agent can permanently patch the defect causing
the leakage [3, 4]. It is adequate to wait for 10 days prior to re-
suming PD treatment in cases having pleurodesis. It should be
bear in mind that pleurodesis is a painful treatment and there
is 50% recurrence rate [3]. In open thoracotomy, defect in the
diaphragm is accessed through a small intercostal incision. Di-
aphragm is directly visualized and other possible defects can
be identified with the concurrent infusion of fluid into the peri-
toneum. Defect can be repaired with sutures and Teflon patch
may be used to reinforce the repair. After the repair, infusion
of fluid into the peritoneum helps identification of any rem-
nant leakage. In cases repaired by open thoracotomy, no recur-
rence has been reported [3, 15]. VATS can be utilized in the
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treatment since it enables minimally invasive visualization of
the diaphragm, repair of the potential defect or infusion of the
sclerosing agent directly into the defective region. In patients
treated with thoracoscopic pleurodesis, PD treatment can be
restarted in 3 - 4 weeks post pleurodesis with a very low rate
of recurrence [3, 16]. On the other hand, it has been shown that
thoracoscopic diaphragm plication allows starting peritoneal
dialysis on the week of operation [17].

In conclusion, development of acute hydrothorax in
end-stage renal failure patients on CAPD is a rare, but life-
threatening complication. Major complaint of the patients is
the acute dyspnea, exacerbating at night and resolving in the
sitting position. Diagnosis is made by the demonstration of
the increased glucose content of the pleural fluid compared
to serum in biochemical examination and identification of the
leakage using the imaging techniques. Discontinuation of PD
treatment 2 - 8 weeks for the self-healing of the diaphragmatic
defect or repairment of the defect with conventional pleurode-
sis, open thoracotomy, VATS allows patients to resume PD
treatment after the complicating leakage.
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