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of complication during the PCNL. Oxygen saturation and peak 
airway pressure were within normal limits during operation. There 
was no residual fragments in fluoroscopy images at the end of the 
procedure. Extravasation and/or pleural leakage was not seen in 
pyelogram that was obtained after nephrostomy placement. We 
perform routine chest X-ray imaging at preoperative [Figure 1a] and 
postoperative day 1 (POD 1) in patients who had undergone PCNL 
using intercostal access. The control chest X-ray of this patient at 
POD 1 was normal [Figure 1b]. The nephrostomy tube was removed 
at POD 2. Postoperative course of the patient was uneventful without 
any complaints like dyspnea, chest pain or fever. The patient was 
discharged on the second postoperative day.

Two weeks later the patient admitted to emergency department 
with dyspnea, chest pain and fever which have developed in one day 
following acute left flank pain. On clinical examination, the patient 
was alert and tachypneic with a respiratory rate of 20 per minute and 
was febrile with 38.8°C, pulmonary auscultation showed no breath 
sounds in lower two thirds of the left hemithorax. Oxygen saturation 
was 84 percent.

The chest radiograph showed massive pleural effusion on the left 
side and urinary ultrasound revealed grade 2 hydronephrosis of left 
kidney. Thorax CT confirmed the massive pleural effusion [Figure 
2a]. Abdominal CT revealed a stone located at the proximal segment 
of left ureter [Figure 2b]. The diagnosis confirmed by demonstration 
of the pleural fluid that was found to be a transudate by thoracentesis 
with a pleural fluid creatinine of 19 mg/dl compared to a serum 
creatinine level of 1.2 mg/dl, and a pleural fluid LDH of 42 U/L 
compared to a serum LDH of 230 U/L, and a pleural fluid glucose 
of 76 mg/dl compared to a serum glucose level of 92 mg/dl. Pleural 
fluid-serum creatinine ratio was 15.8 (19/1,2).

A chest tube was inserted and a ureteral DJ stent was placed for 
drainage. Repeated chest radiographs showed that minimal residual 
pleural effusion [Figure 3a]. The chest tube was removed on the fourth 
day and patient was discharged with oral antibiotic. The residual 
ureteral stone was treated with SWL and DJ stent was removed after 
four week. At 1st month visit the patient was asymptomatic and the 
chest X-ray was normal [Figure 3b].
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Introduction
Percutaneous nephrolithotomy (PCNL) has been the preferred 

surgical technique for the treatment of renal stones for many years 
[1]. Selection of percutaneous access point varies according to the 
placement of stones in pelvicalyceal system. Subcostal access is 
preferred mostly for PCNL to avoid possible injury to the lungs and 
pleura. Supracostal access may be required in patients with upper 
caliceal stones and staghorn stones for complete stone removal [2]. 
Pleural injury during percutaneous access may lead to complications 
including hydrothorax, pneumothorax, hydropneumothorax and 
urinothorax [3]. Urinothorax, the presence of urine in the pleural 
space, is a rare complication following PCNL [1].

We report a 45-year-old man who developed massive urinothorax 
two weeks after PCNL performed for left renal stones. In this case 
report, ethical approval was not required. Written informed consent 
was obtained from the patient.

Case Report
The patient underwent left PCNL at our clinic. Supracostal 

access was done between the 11th and 12th left ribs. 16-30 French 
Amplatz dilator was used for tract dilatation. There was no suspicion 
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In our case, urinothorax occurred as result of pleural injury due 
to supra-12th upper pole percutaneous access during PCNL. The 
patient who was expected to be spontaneously heal, was complicated 
with massive urinothorax due to an acute ureteral obstruction caused 
by a residual fragment. Our case is different from the previous reports 
because there was no signs of pleural injury intraoperatively and 
postoperatively. There was no pleural effusion on postoperative day-
1 chest x-ray. In a study, 10.7% of the patients who underwent PNL 
had pleural effusion detected by CT scan and only 3.6% of patients 
were symptomatic [8]. Additionally, Ogan et al evaluated 104 patients 
who underwent supracostal and infracostal access; pleural effusion 
detection rate via CT were 45% and 29%, respectively [9].

Chest radiograph and thoracic CT imaging is the preferred 
imaging modality in the detection of pleural effusions and of 
underlying cause. However thoracentesis should be performed to 
confirm the diagnosis of urinothorax, and three parameters in pleural 
fluid should be evaluated: transudative pleural fluid, pleural fluid-
serum creatinine ratio greater than 1.0 and low pleural fluid pH [10].

Discussion
Urinothorax that is a rare cause of pleural effusion is defined 

as accumulation of urine in pleural space. The reported etiologies 
of urinothorax in the literature are percutaneous nephrolithotomy, 
percutaneous nephrostomy, extracorporeal shock wave lithotripsy, 
renal biopsy, renal transplantation, blunt trauma to kidney, bladder 
laceration and retroperitoneal inflammatory fibrosis [4].

Eleven cases that reported after PCNL have been reported in the 
literature [4,5]. Overall complication rates after PCNL have been 
reported as %23.3 and thoracic complication rates have been reported 
as 0-11.6% [1]. Thoracic complications including pneumothorax, 
hydrothorax, hemothorax, and urinothorax were reported with a 
rate of 16% for supracostal versus 4.5% for subcostal access [6]. In 
the same study, complication rates in patients who underwent supra-
11th rib and supra-12th rib access were %35 and %10, respectively. 
Lallas and colleagues reported that urinothorax never occurred with 
subcostal access but did complicate 2.3% of superior access to the 
12th rib and 6.3% of superior access to the 11th rib [7].

           

Figure 1: Pre-operatif Chest X-ray (a), postoperative day-1 Chest X-ray (b) showing no left pleural effusion.

           

Figure 2: Thorax CT showing that massive left pleural effusion (a) (arrow) and abdominal CT showing that stone located in the proximal ureter (b) (arrow).
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In conclusion, patients who underwent PCNL via intercostal 
access and had residual stones should be closely followed-up for signs 
and symptoms of urinothorax. The treatment of urinothorax includes 
drainage of urine from pleural space and relief of ureteral obstruction 
with a DJ stent or nephrostomy tube.
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Figure 3: Chest X-ray with minimal residual pleural effusion at the time of discharge (a) (arrow), Chest X-ray at 1st month visit (b).
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