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culture-negative peritonitis responded well to metron-
idazole therapy for 10 days.

Keeping the present report in mind, C.  difficile 
might potentially be considered the responsible micro-
organism in patients with culture-negative peritonitis 
and diarrhea.
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Diagnosis by Peritoneal Scintigraphy 
of Peritoneal Dialysis–Associated 

Hydrothorax in an Infant

Editor:
Although uncommon, hydrothorax is a well-recognized 

complication of peritoneal dialysis (PD). The incidence 
of this complication ranges from 1.6% to 10% in the 
adult population (1–3); in pediatric patients, an inci-
dence of up to 3% has been reported (4). The postulated 
mechanisms of its pathogenesis are pleural–peritoneal 
communication (2,5), congenital or acquired anatomic 
defects of the diaphragm causing a track between the 
peritoneal cavity and the pleural space (6–8), and defec-
tive lymphatic drainage resulting from a difference in 
pressure gradient between the peritoneal cavity and the 
pleural cavity (9).

Various tools for diagnosing hydrothorax have been 
evaluated. Chest radiography is the easiest and quickest 
way to demonstrate the presence of pleural effusion. 
Thoracentesis is used to differentiate between transuda-
tive and exudative pleural fluid. However, those methods 
cannot establish the provenance of the fluid beyond 
a doubt. Transudative pleural effusion may have other 
causes: pneumonia, fluid overload, heart failure, or 
hypoalbuminemia, for example. High glucose content in 
the pleural fluid has been associated with the peritoneal 
cavity (10), but those values are not always precise, and 
a consensus has not been reached on cut-off values. For 
many years, scintigraphy has been used to demonstrate 
peritoneal leaks, and it has effectively demonstrated the 
direction of the fluid (2,11,12). However, description of 
its use in infancy has been elusive.

CASE DESCRIPTION

Our patient was 6 months old at the time of admission 
to the pediatric floor. This little girl had developed hypox-
ic ischemic encephalopathy secondary to a presumed 
placental abruption. She also sustained acute kidney 
injury from hypoxia and bilateral renal venous thrombo-
sis. Peritoneal dialysis was initiated at 4 days of life and 
had to be continued despite fibrinolytic therapy.

At 6 months of age, this infant presented with feeding 
intolerance and had to be admitted. Eighteen days into the 
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admission, she developed respiratory symptoms, including 
intercostal retractions and tachypnea. Chest radiogra-
phy showed the presence of bilateral pleural effusions 
(Figure 1). Because the infant was generally edematous 
(although her weight had increased to only 6.6 kg from 
6.5 kg), the pleural effusions were thought to be second-
ary to fluid overload. The PD prescription was adjusted to 
increase ultrafiltration [identical volume, but changed 
to 3.86% Physioneal from 2.27% (Baxter International, 
Mississauga, Canada)], but despite the increased concen-
tration, the infant retained her dialysate.

She developed severe respiratory distress and desatu-
ration and had to be transferred to the pediatric intensive 
care unit, where she was treated with continuous positive 
airway pressure. The possibility that her hydrothorax 
was caused by PD fluid was entertained, and the PD 
catheter was left to drain. The patient then rapidly 
improved and required only low-flow oxygen after 12 
hours. Repeat chest radiography (Figure  2) and chest 
ultrasonography (Figure 3) showed a large collection of 
fluid in the chest.

The patient underwent radionuclide scintigraphy 
to assess the possibility of PD-associated hydrotho-
rax (Figure  4). The examination involved infusion of 
Physioneal PD fluid, spiked with 115  MBq (standard 
pediatric dose) 99Tc diethylenetriamine pentaacetic acid, 
into the peritoneal cavity through the existing peritoneal 
access and observation of the PD fluid leaking into the 
pleural cavity. The scintigrams showed predominantly 
right-sided leakage and minor accumulation in the left 
pleural cavity. The diagnosis of PD-associated hydrotho-
rax was confirmed. Peritoneal dialysis was discontinued 
after that finding, and the patient was converted to 
hemodialysis, which resulted in stable respiratory status 

immediately after the first treatment. The parents opted 
against a new challenge with PD after 3 months, and the 
patient is continuing hemodialysis until a suitable donor 
for transplantation can be found.

DISCUSSION

The diagnosis of pleural effusion is made on the basis 
of chest radiography and confirmed by ultrasonography 
or computed tomography imaging. However, those inves-
tigations do not indicate the origin of the fluid (13), and 
exposure to radiation from the computed tomography 
imaging is considerable.

Biomarkers from pleural fluid analysis, such as high 
glucose content, can be indicative of peritoneal fluid in 

Figure 1 — Chest radiograph at initial presentation of respira-
tory symptoms.

Figure 2 — Second radiograph, after development of symp-
toms. The fluid collection in the entire pleural space on the 
right is clearly visible.

Figure 3 — Ultrasonography of chest demonstrates the extent 
of hydrothorax (sagittal view of right thorax).
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the pleural cavity. However, the exact cut-off levels have 
not been completely defined and may depend on the 
glucose concentration of the dialysate (10). Moreover, 
obtaining pleural fluid is an invasive procedure with 
significant risks in an infant on dialysis with respiratory 
distress. Infusion of methylene blue into the peritoneal 
cavity is not a sensitive enough test and may have the 
serious side effect of chemical peritonitis (13,14).

Several case reports have demonstrated the usefulness 
of peritoneal scintigraphy in showing a peritoneal–pleural 
leak. Most of the case reports involved adult patients; only 
a few involved children (4,13,15–18). Peritoneal scin-
tigraphy was considered to have the best sensitivity and 
specificity for the diagnosis of PD-associated hydrothorax 
(14,19), although in other series, the diagnostic sensitiv-
ity was lower (20). In one study, Juergensen et al. (11) 
showed the value of scintigraphy: 1 patient of 4 with end-
stage renal failure on PD was found to have a leak through 

that diagnostic test; the other 3 patients responded to 
peritoneal ultrafiltration and thus were unlikely to have 
had a leak. In another study, researchers speculated that, 
in addition to offering diagnostic value in hydrothorax, 
scintigraphy is useful for diagnosing hernias, leaks, and 
catheter malfunction (21).

Re-challenging the peritoneum after 3  – 6 months 
is an option, although success rates may be lower with 
bilateral leakage, as in our case (Blake P. Personal com-
munication, May 2012). Other therapeutic options for 
treating hydrothorax usually involve surgical procedures, 
such as pleurodesis, or discontinuation of PD. Recently, 
protocols for initiating fill volumes were evaluated with 
the aim of preventing complications such as peritoneal 
leaks and PD-associated hydrothorax (22), but such pro-
tocols have not been validated in children.

Our patient currently remains on hemodialysis await-
ing a renal graft.

CONCLUSIONS

Peritoneal dialysis–associated hydrothorax is an 
uncommon, yet problematic complication of therapy 
for end-stage renal failure. Its presentation can be very 
severe and life-threatening, as demonstrated in this case 
report. A variety of methods for diagnosing hydrothorax 
are currently undergoing evaluation. Timely and rapid 
diagnosis is imperative and has therapeutic implica-
tions. Peritoneal scintigraphy is a rapid and adequate 
method for showing peritoneal leakage, and it can also 
be used to demonstrate areas of leakage in the pleural 
cavity, even in infants. Further research will involve not 
only the therapeutic value of this diagnostic test, but 
also the development of ways to prevent PD-associated 
hydrothorax altogether.
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Figure 4 — Peritoneal scintigraphy demonstrates leakage of 
peritoneal fluid into the right pleural cavity and also minimal 
drainage into the left pleural space. Early images (top) were 
taken at 1-minute intervals. The later images were taken at 
3 hours after infusion. R = patient’s right side.
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Intestinal Obstruction—An Unusual 
Complication of Peritoneoscopic 

Tenckhoff Catheter Insertion

Editor:
Continuous ambulatory peritoneal dialysis (CAPD) is 

a widely accepted and effective method of renal replace-
ment therapy (RRT) in end-stage renal disease. The 
Tenckhoff catheter can be inserted by various means. 
In our center, we use the peritoneoscopic method, per-
formed by the physician.

There are a number of well-recognized complications 
of Tenckhoff catheter insertion—namely, peritonitis, 
catheter migration, hemoperitoneum, and rarely, intesti-
nal obstruction (1). Here, we share our experience of an 
instance of acute intestinal obstruction after Tenckhoff 
catheter insertion.

A 54-year-old man had presented with stage 5 chronic 
kidney disease (estimated glomerular filtration rate: 
6 mL/min) secondary to diabetic nephropathy. He opted 
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