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CT PERITONEOGRAPHY – DIAGNOSTIC METHOD OF DETECTING 
SWEET HYDROTHORAX  IN PATIENTS ON PERITONEAL DIALYSIS
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Peritoneal dialysis (PD) can be considered as the first method to start dialysis treatment because it improves 
the patient quality of life and survival compared to hemodialysis (in the first two years). Hydrothorax is a rare 
complication of PD. We present a 66-year-old female patient diagnosed with end-stage renal disease cau-
sed by chronic tubulointerstitial nephritis. One month after peritoneal catheter had been inserted, the patient 
started continuous ambulatory PD. Several weeks after PD had been introduced, the patient complained of 
cough and weight gain. Chest x-ray revealed pleural effusion on the right side and pleural puncture proved 
a high concentration of glucose in the aspirate, and the diagnosis of ‘sweet hydrothorax’ was made. Additio-
nally, computerized tomography (CT) peritoneography clearly showed contrast leak from peritoneal cavity to 
thoracic cavity. PD was stopped and the catheter for PD removed. Now, the patient is on the waiting list for 
kidney transplantation. ‘Sweet hydrothorax’ is a rare complication of PD and CT peritoneography is the most 
sensitive noninvasive diagnostic tool. In most patients, PD is replaced by hemodialysis, although surgical 
treatment is also possible.
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INTRODuCTION

Hydrothorax is a rare complication of peritoneal di-
alysis (PD), with the incidence ranging from 1.6% to 
6%(1-3). Clinical presentation may vary from inciden-
tal findings in asymptomatic patients to respiratory 
compromise, so its incidence cannot be determined 
with certainty. The time to developing complication 
ranges from several hours to up to 8 years(1,2). Hydro-
thorax developing in PD patients is a consequence of 
communication created between pleural and perito-
neal space3. These communications can be primary 
(congenital) or secondary (acquired). Primary com-
munications, i.e. congenital diaphragmatic hernia, are 
produced by failure of the diaphragm to fuse properly 
during fetal development(3). Secondary communica-
tions develop due to high pressure within the abdomi-
nal cavity during dialysate exchange, which leads to 
separation of the diaphragmatic collagen fibers and 

results in opening of the pleuroperitoneal communi-
cation. This consequently leads to the passage of the 
PD solution in the pleural space(3).
In this report, we present a patient who developed hy-
drothorax after starting PD.

CASE REPORT

A 66-year-old female patient was diagnosed with end-
stage renal disease. Kidney biopsy confirmed that the 
cause of chronic kidney disease was chronic tubulointer-
stitial nephritis due to seronegative spondyloarthritis 
B27 positive (Reiter’s syndrome) treated with low dose 
prednisolone. The patient also suffers from type 2 dia-
betes mellitus, which is treated with oral hypoglycemics. 

The patient was hospitalized because permanent dete-
rioration of kidney function was observed. Serum urea 
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was 21.5 mmol/L and creatinine 452 μmol/L, while the 
estimated glomerular filtration rate (eGFR) was 8.5 mL/
min/1.73 m2. After predialysis education, the patient opt-
ed for PD and peritoneal catheter was inserted. A month 
and a half after starting PD, the patient noticed weight 
gain of 6 kg. She also complained of dry cough and 
leg swelling around the ankle, while denying pain and 
shortness of breath. Physical examination showed that 
there was no respiration on the right side and chest x-ray 
was ordered to show right-sided pleural effusion. The 
patient underwent thoracocentesis and 1200 mL of fluid 
was evacuated. Biochemical analysis showed ‘sweet’ 
hydrothorax. Pleural “leak” and pleural-peritoneal space 
communication was suspected. In order to prove pleural 
“leak”, computerized tomography (CT) peritoneography 
was performed.
Before performing CT peritoneography, the peritoneal 
cavity was completely drained of dialysate. Next, 100 
mL of nonionic contrast material containing iodine 300 
mg/mL (Omnipaque 300, Amersham, Princeton, New 
Jersey, uSA) was mixed with about 2 L of dialysate 
and infused into the peritoneal cavity. Dialysate was 
administered one hour before scanning and the patient 
was encouraged to walk and strain for appropriate fluid 
distribution to delineate any leak. Scanning was per-
formed with the patient in supine position, one hour after 
contrast administration. The contrast material dialysate 
mixture was drained at the end of the procedure. CT 
peritoneography showed that the contrast from abdomi-
nal cavity leaked in the right pleural space (Figs. 1 and 2). 

Figure 1
Computerized tomography peritoneography demon-

strated leakage of dialysate from the peritoneum
to the right pleural space.

Consequently, it was decided to suspend PD and the 
catheter for PD was removed. After 15 days, a forearm 
arteriovenous fistula was constructed. The patient is 
currently on the waiting list for kidney transplantation.

DISCuSSION 

Although there are many causes of hydrothorax, it can 
also occur as a complication of some diagnostic and ther-
apeutic procedures(1,4). Pleural effusion is rarely caused 
by PD. Right-sided predominance in PD patients occurs 
because the heart and pericardium prevent the passage of 
fluid through the left hemidiaphragm. An increased in-
tra-abdominal pressure in the right subphrenic space, en-
hanced with breathing and physical activity, contributes 
to this phenomenon(5).
“Sweet” hydrothorax is more common in women, and the 
phenomenon can be explained by dilatation of the dia-
phragm during previous pregnancy and the possible dam-
age to the diaphragm during that time(5,6). 
Diagnosis is mostly based on the history of shortness of 
breath (sudden or gradual) and chest pain(7). However, 
in our 66-year-old female patient, the symptoms were 
nonspecific, including dry cough and weight gain with 
negative ultrafiltration that had started two weeks be-
fore. After physical examination, chest x-ray is the ini-
tial diagnostic method, followed by pleural puncture of 
the effusion. Thoracocentesis with pleural fluid analysis 
is an important step in the process.

Figure 2
Computerized tomography peritoneography showed 
good contrast distribution in the abdominal cavity

but also in the right pleural space.
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High concentration of glucose in pleural effusion (‘sweet 
hydrothorax’) is an important finding, since no other 
type of hydrothorax has elevated glucose level(7). A glu-
cose gradient (pleural-fluid glucose level minus simul-
taneous serum glucose level) of more than 50 mg/dL 
(2.7 mmol/L) has a 100% sensitivity and specificity to 
detect ‘sweet hydrothorax’. However, some patients have 
a lower glucose gradient, probably secondary to glucose 
reabsorption by pleural mesothelium(6,8).
Computerized tomography peritoneography involves CT 
of the abdomen and pelvis after administration of a mix-
ture of contrast material in dialysate(4, 7). Scanning is per-
formed with the patient in supine position, one hour after 
contrast instillation. Delayed 4-hour scanning may be 
repeated if 1-hour scan is negative. Lateral decubitus or 
prone position may be performed for questionable find-
ings(7). CT peritoneography can demonstrate a variety 
of complications of PD such as peritoneal leaks, hernias 
and abscesses. Disadvantages of the method are expo-
sure to ionizing radiation and iodinated contrast media(7).
Peritoneal scintigraphy with technetium-99m is a diag-
nostic method that can also be used to detect this condi-
tion(9).
Different therapeutic approaches are proposed. The 
first-line treatment is temporary intermission of PD pro-
cedures for 1-4 months with redirection to hemodialysis. 
This conservative approach can be effective in half of 
the cases(4,7). Other treatment options include chemi-
cal and surgical pleurodesis (obliteration of the pleural 
space) with talc, tetracycline, autologous blood and other 
agents(7).
Greater diaphragmatic defects can be closed during tho-
ratocomy by suturing and at the same time, pleurodesis 
by pleurectomy or pleural abrasion can be performed. 
Pleural abrasion and/or endoscopic closure of the dia-
phragmatic defects can also be performed by video-as-
sisted thoracoscopy(10).

In conclusion, ‘sweet’ hydrothorax is a rare complication 
of PD. It is important to include this condition in the dif-
ferential diagnosis of PD patients with respiratory prob-
lems. Whereas clinical manifestations can be diverse, 
from asymptomatic patients to respiratory failure in sig-
nificant hydrothorax, it is necessary, even in the slightest 
doubt, to refer suspected patients to additional diagnostic 
tests, of which the most sensitive and noninvasive is CT 
peritoneography. The treatment can be conservative or 
surgical.
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Peritonejska dijaliza (PD) se može smatrati metodom dijalitičkog izbora, jer u odnosu na hemodijalizu po-
boljšava kvalitetu života i preživljenje bolesnika u prve dvije godine. Hidrotoraks je rijetka komplikacija PD. 
Prikazujemo 66-godišnju bolesnicu kojoj je dijagnosticiran završni stadij kronične bubrežne bolesti uzro-
kovan kroničnim tubulointersticijskim nefritisom. Jedan mjesec od postavljanja katetera za PD bolesnica 
je započela s dijalitičkim liječenjem. Nekoliko tjedana od početka dijalitičkog liječenja bolesnica se počela 
žaliti na kašalj i porast težine. RTG snimka prsnih organa pokazala je desnostrani pleuralni izljev. Njegovom 
punkcijom dokazana je visoka koncentracija glukoze u aspiratu te je postavljena dijagnoza “slatkog hidroto-
raksa”. CT peritoneografija je nedvojbeno pokazala da kontrast iz abdominalne šupljine ide u pleuralnu. PD 
je zaustavljena, a kateter za PD izvađen. Sad se bolesnica nalazi na listi čekanja za transplantaciju bubrega. 
“Slatki hidrotoraks” je rijetka komplikacija bolesnika na PD, a CT peritoneografija je najosjetljiviji neinvazivni 
dijagnostički test. U većine bolesnika PD se zamijeni hemodijalizom, ali je moguće i kirurško liječenje. 
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