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Abstract

Introduction: Acute hydrothorax is an uncommon complication of peritoneal dialysis (PD).
Currently, there is no specific diagnostic method. Although it is not a life-threatening compli-
cation, hydrothorax often requires interrupting or quitting PD. Misdiagnosis often leads to
more serious consequences. Case Presentation: A 49-year-old woman (height 163 cm,
weight 58 kg, BMI 21.82), who started PD 3 months previously, suddenly presented with
acute dyspnea and a right pleural effusion. Blood routine examination, serum albumin and a
series of laboratory tests were immediately performed. Except for the serum creatinine, all of
the other tests were within normal range. Thoracentesis was performed to obtain pleural
fluid specimens; there was also no evidence of a tumor or inflammation. Congestive heart
failure, infection and hypoalbuminemia were excluded as well. Because PD-associated pleural
leakage was suspected, computerized tomography (CT) peritoneography was performed
next. The first CT scan showed that the CT value of pleural effusion was 6 Hounsfield units
(HU). On the evening of the same day, 100 ml ionic contrast medium was mixed with 2 | dia-
lysate and infused into the peritoneal cavity. The next morning, a CT scan was performed
again. The CT value of pleural effusion at the same site increased to 40 HU. At the end, pleu-
ral leakage was clearly diagnosed. Subsequently, she received temporary hemodialysis and a
small dose of automated PD. After 3 months, she successfully returned to PD without any
recurrence of hydrothorax. Conclusion: Although similar case reports are not rare, this report
provided a simple and effective method for diagnosing pleural leakage. Furthermore, nonin-
vasive treatment of pleural effusion will also get a satisfactory outcome.  © 2015 s. Karger AG, Basel
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Introduction

Peritoneal dialysis (PD) is an effective treatment option for patients with end-stage re-
nal disease. However, there are also various complications of PD. PD-related peritonitis is
the most common complication, followed by catheter-related problems, hernia and dialysate
leaks. PD-related hydrothorax was first reported in 1967 [1]. The reports of prevalence rates
of hydrothorax vary, ranging from 1.6 to 10% of PD patients [2]. Usually, these patients pre-
sent with sudden dyspnea, a decrease in ultrafiltration and chest pain. Some of them may
remain asymptomatic or just complain of a dry cough [3]. An early and accurate diagnosis of
pleural leakage is important. Unfortunately, there is still no effective and noninvasive meth-
od for the diagnosis. Searching for a simple and valid way to diagnose pleural leakage has
become particularly important. MRI peritoneography was used to diagnose pleural leakage
[3]. Here we report a case of pleural leakage, and it was diagnosed by CT peritoneography.

Case Presentation

A 49-year-old medium-sized woman (height 163 cm, weight 58 kg, BMI 21.82) with end-stage renal
disease secondary to chronic glomerulonephritis started PD in December 2012. Polycystic kidney disease
(PKD) had been excluded by the imaging examinations, and she also denied any family history of PKD.
Usually, her blood pressure was slightly higher than normal (140~150/90~100 mm Hg). She was preg-
nant 20 years ago, but denied any history of traumatic injury to the chest or diaphragmatic surgery. A
Tenckhoff catheter was inserted under local anesthesia. Two weeks after surgery, she commenced PD
therapy. The PD prescription was the standard continuous ambulatory peritoneal dialysis (at daytime, 2 1
dialysate containing 1.5% glucose were indwelled for 3 x 4 h and 2 | dialysate containing 1.5% glucose
overnight). At the initial period of PD, she did not feel any discomfort. However, 2 months later (February
15, 2013), she suddenly presented with an onset of dyspnea associated with chest tightness. Before the
onset of the above-mentioned symptoms, there had been no prodromal manifestation such as cough or
constipation. Although the urine volume did not change significantly, the daily ultrafiltration volume
sharply dropped from 1,000 to 300 ml. Upon physical examination, she experienced shortness of breath
with a respiratory rate of 24 breaths per minute. Both breath sounds and tactile fremitus of the right lung
field disappeared. The other vital signs, including body temperature and blood pressure, were normal. A
chest radiography was performed immediately, and a moderate right pleural effusion was found (fig. 1a).
Then, she was admitted to our hospital for evaluation and treatment of hydrothorax.

After having been admitted to our hospital, a series of laboratory tests and examinations were imme-
diately performed. Except for the serum creatinine, all of the other tests were within normal range. The
results of the evaluation showed the following: creatinine 765 pmol/], albumin 33 g/I, hemoglobin 115 g/],
white blood cells 6.6 x 109/], platelet count 221 x 109/1, and a cardiac ejection fraction of 56%. The dialysis
adequacy was also satisfactory (Kt/V: 2.36, Ccr: 63.26). A thoracentesis was performed in order to relieve
the dyspnea and obtain pleural fluid specimens. The pleural fluid tests included: pleural fluid routine, bac-
terial culture, tumor markers, adenosine deaminase, etc. Pleural fluid biochemistry examinations showed
transudate. Bacterial culture tests showed no evidence of infection. At the same time, there was no evi-
dence of tumor or tuberculosis.

In order to obtain additional details on hydrothorax, a CT scan was performed. It showed right mod-
erate pleural effusion (fig. 2a). We evaluated the Hounsfield units (HU) of the right pleural effusion; the CT
value was 6 HU. On the evening of the same day, 100 ml of ionic contrast medium was mixed with 2 1 of
dialysate and infused into the peritoneal cavity via the Tenckhoff catheter. A CT scan was again performed
the next morning (fig. 2b, c). The scan spanned from the thorax to the pelvis. We re-evaluated the HU of the
right pleural effusion and the peritoneal dialysate with iodine contrast medium in the pelvis. The CT value
of the peritoneal dialysate in the pelvis was 150 HU, and the CT value of the right pleural effusion at the
same site increased from 6 to 40 HU. We suspected that this change was associated with the movement of
the contrast medium from the abdominal into the thoracic cavity. Thereafter, the patient stopped PD and
transferred to hemodialysis. After that, the dyspnea and the chest tightness gradually disappeared. Three
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months later, the patient once again received a chest radiography, which showed that the right hydrotho-
rax had been completely absorbed (fig. 1b). She utilized automated peritoneal dialysis to resume PD. The
dialysis dose in each cycle was 500 ml, and the total dialysis dose per day was 6 1. Subsequently, the dose in
each cycle increased by 500 ml weekly until 2 1, and the daily total dialysis dose was maintained at 6 1. So
far, there has been no recurrence of hydrothorax.

Discussion

Hydrothorax due to the migration of dialysis fluid from the abdominal space into the
pleural space creates a serious complication of PD; it is normally not life-threatening. Previ-
ously, a variety of mechanisms for hydrothorax had been reported (congenital diaphragmat-
ic defects, pleuroperitoneal pressure gradients, lymph drainage disorders and acquired ana-
tomic defects) [1, 4-6]. The PD patients with secondary PKD may have a higher risk of hy-
drothorax. Because of the large kidneys and an inherent defect in the diaphragm, the average
intraabdominal pressure may be much higher than that in patients with a normal condition
[7]. Previously pregnant women are also at higher risk. The exact cause is unclear, but possi-
bly the stretching of the diaphragm from a previous pregnancy could be a factor [8]. Hydro-
thorax is almost always on the right side [9]. Our patient also suffered from right pleural
effusion. The presence of the heart and pericardium may play a preventive role in left pleural
effusion. Coughing and stretching are the common cause of pleural defects or hernia (the
intraabdominal pressure reaches 120-150 cm H20 when coughing or straining, compared to
0.5-2.2 cm H0 in the normal condition). The pressure in patients with peritoneal fluid is
just 2-10 cm H20 [10].

Hydrothorax frequently presents as shortness of breath or even dyspnea, the disappear-
ance of breath sounds as well as tactile fremitus; approximately 25% of patients remain
asymptomatic [11]. Symptoms such as the ones mentioned above can be mistaken as con-
gestive heart failure, pulmonary infection, hypoalbuminemia, inadequate dialysis and so on.
So the related tests and examinations should immediately be performed for a differential
diagnosis. In the case of our patient, the tests did not support a diagnosis of these diseases.

Based on the above normal test results and the time of manifestation, pleural leakage,
which classically has an early onset after the commencement of PD, was suspected. In order
to obtain additional details on hydrothorax, further imaging studies should be done. Howev-
er, all previous studies assessing imaging techniques had a very small subject number, and
none of the test methods was highly sensitivity. For example, the sensitivity of radionuclide
scans (such as Tc-99m DTPA) was between 40 and 50% [12, 13]. CT and MRI are also com-
monly used diagnostic techniques. Kang and Kim [14] reported that CT peritoneography can
not only diagnose pleuroperitoneal communication, but also locate the position of the leak-
age. However, contrast CT peritoneography was associated with a 33% sensitivity in another
study and added the risk of nephrotoxicity in those with residual renal function [12, 13].
Although the leakage location could not be located in this case, pleuroperitoneal communica-
tion was definitively diagnosed through CT peritoneography. In recent years, video-assisted
thoracic surgery [15-17] has been applied more often. It allows the visualization of the pleu-
ra and the diaphragm to identify possible defects.

There are a lot of ways of treating pleuroperitoneal communication. First of all, PD
should be interrupted for a period of time. Resting the membrane for at least 4-6 weeks will
allow the mesothelium to reconstitute itself over the defect, and the pleuroperitoneal com-
munication may reseal. A temporary interruption of PD was associated with a 53% success
rate in resuming PD [4]. Furthermore, invasive procedures like pleurodesis and thoracotomy
as well as video-assisted thoracic approaches can be applied if the conservative treatment is
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failing. After 3 months of conservative treatment, our patient restarted PD. Until now, there
has been no recurrence of hydrothorax. Nearly 60% of patients with pleural defects resume
maintenance PD after either conservative or interventional treatment [18], but the others
have to permanently transfer to hemodialysis.

PD-related hydrothorax should be recognized and treated timely, although most of the
diagnostic strategies that confirm it are unsatisfactory, CT peritoneography provides a non-
invasive and useful diagnostic tool for pleuroperitoneal communication. Conservative
treatment generally precedes invasive intervention. The discontinuation of PD for a few
weeks often leads to the successful resolution of hydrothorax.
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Fig. 1. Chest radiography. a A female patient presented with sudden onset of dyspnea associated with
chest tightness. A chest radiography was immediately performed, and a moderate right pleural effusion
was found. b Three months later, the chest radiography showed that the right hydrothorax had been com-
pletely absorbed.

Fig. 2. Chest and pelvis CT scans. a The first CT scan showed right moderate pleural effusion, and the CT
value of the right pleural effusion was 6 HU. On the evening of the same day, 100 ml of ionic contrast me-
dium was mixed with 2 1 dialysate and infused into the peritoneal cavity. The next morning, a CT scan was
again performed. b The CT value of the right pleural effusion at the same site increased from 6 to 40 HU.
c The CT value of the peritoneal dialysate in the pelvis was 150 HU.
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