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Abstract
BACKGROUND
Insertion of a catheter into the bladder is a rare complication of peritoneal dialysis (PD), and is mainly related to surgical injury. This paper reports a case of bladder perforation that was caused by percutaneous PD catheterization.

CASE SUMMARY
A 64-year-old man underwent percutaneous PD catheterization for end-stage renal disease. On the second day after the operation, urgent urination and gross hematuria occurred. Urinalysis showed the presence of red and white blood cells. Empirical anti-infective treatment was given. On the third day after the operation, urgent urination occurred during PD perfusion. Ultrasound showed that the PD catheter was located in the bladder, and subsequent computed tomography (CT) showed that the PD catheter moved through the anterior wall into the bladder. The PD catheter was withdrawn from the bladder and catheterization was retained. Repeat CT on the fourth day after the operation showed that the PD catheter was removed from the bladder, but there was poor catheter function. The PD catheter was removed and the patient was changed to hemodialysis. CT cystography showed that the bladder healed well and the patient was discharged 14 d after the operation.

CONCLUSION
Bladder perforation injury should be considered and treated timeously in case of bladder irritation during and after percutaneous PD catheterization. The use of Doppler ultrasound and other related technologies may reduce the incidence of such complications.
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Core Tip: For percutaneous peritoneal dialysis catheterization, it is necessary to understand the bladder filling in time during the perioperative period. For patients with intraoperative and postoperative bladder irritation, bladder perforation injury should be considered, which can be treated by indwelling catheterization and cystography to determine the degree of bladder healing.


INTRODUCTION
Bladder perforation is commonly seen in trauma or iatrogenic injury[1]. Bladder perforation during peritoneal dialysis (PD) catheterization is a rare complication and mostly occurs during percutaneous catheterization. Here, we describe a patient with bladder perforation due to percutaneous PD catheterization.

CASE PRESENTATION
Chief complaints
A 64-year-old man was hospitalized for end-stage renal disease. He chose PD treatment.

History of present illness
Eighteen months ago, the patient was diagnosed with IgA nephropathy by renal biopsy and was diagnosed as having stage 5 chronic kidney disease 1 wk ago.

History of past illness
The patient had a history of hypertension, hyperuricemia, and gout, a history of sleep apnea syndrome and pharyngopalatoplasty for treatment of sleep apnea syndrome, as well as history of laparoscopic cholecystectomy.

Personal and family history
Born in Beijing, the patient has lived here for a long time, has not been to epidemic areas and pastoral areas, and has no bad habits such as smoking and drinking. His parents suffered from hypertension and denied a history of other familial genetic diseases.

Physical examination
The patient’s temperature was 36.2 °C, heart rate 70 bpm, respiratory rate 20 breaths/min, blood pressure 180/90 mmHg, and oxygen saturation in room air 99%. His body height was 167 cm, body weight 91 kg, and body mass index 32.6 kg/m2. Physical examination showed that the breath sound of both lungs was thick, and both lungs had scattered wet rales. He had abdominal swelling and slight bilateral symmetrical finger depression edema of lower limbs, with no tenderness or rebound pain and no percussion pain in the renal area. No other positive signs were found in the physical examination.

Laboratory examinations
Routine blood analysis showed that his hemoglobin was 77 g/L, platelet count 69 × 109/L, serum creatinine 1065 mmol/L, and glomerular filtration rate 4 mL/min. Urinalysis showed urinary occult blood (+) and urine protein (++). The level of B-type natriuretic peptide was 1182.90 pg/mL. Liver function and coagulation tests were normal.

Imaging examinations
[bookmark: OLE_LINK1]Abdominal computed tomography (CT) showed no clear display of gallbladder, and both kidneys had slight atrophy. Cardiac ultrasound revealed whole heart enlargement.

FINAL DIAGNOSIS
The patient was diagnosed with stage 5 chronic kidney disease and chose PD as long-term renal replacement therapy, and he underwent percutaneous PD catheterization. A Tenckhoff double sleeve straight tube was placed through the subumbilical approach. The patient was instructed to empty the bladder before the operation. PD drainage was unobstructed during the operation, and the flushing tube was unobstructed after operation. On the second day after insertion of the PD catheter, without PD treatment, the patient had urgent urination and macroscopic hematuria. Urinalysis showed the presence of red and white blood cells, with no urine sugar. Considering urinary tract infection, empirical anti-infective treatment was given. On the third day after PD catheter insertion, urgent urination occurred during fluid infusion. Urinalysis, bedside bladder ultrasonography, and total abdominal CT examination were performed immediately. Urinalysis showed the presence of red and white blood cells, and urine sugar (++++). Bedside ultrasound showed that the PD catheter was located in the bladder, and subsequent CT (Figure 1) showed that the catheter moved through the anterior wall into the bladder.

TREATMENT
After considering bladder perforation, the catheter was initially inserted and catheterization was continued to repair the bladder. At the same time, the PD catheter was reset under ultrasound guidance. The PD catheter was located in the abdominal cavity by bedside ultrasound after the operation. Re-examination by whole abdominal CT showed that the end of the catheter curled in the rectus abdominis muscle and a small part entered the abdominal cavity (Figure 2). The PD catheter was removed because it showed poor function.

OUTCOME AND FOLLOW-UP
After extubation of the PD catheter, the patient changed to hemodialysis. Repeat bladder CT showed that the bladder healed well (Figure 3). The patient was discharged.

DISCUSSION
PD as the main treatment for end-stage renal disease is gradually being adopted by more and more patients[2]. By the end of 2018, Mainland China had 86264 registered PD patients[3]. The first step in successful implementation of PD depends on appropriate catheter placement and complete catheter function. PD catheterization methods are generally divided into surgical incision, laparoscopy, and percutaneous puncture[4-6]. At present, the most commonly used method in Mainland China is surgical incision[7]. Percutaneous PD catheterization is a technique that applies Seldinger technology, and uses puncture and guide wire to guide the dialysis tube into the abdominal cavity. PD has several advantages: The operation time is significantly shorter than that of surgery; convenient abdominal dialysis is achieved rapidly after catheterization; the procedure is simple, with no purse suturing; the procedure can be performed under local anesthesia, and results in a small wound; hospital stay is short; and the procedure is low cost[8]. According to the questionnaire survey of the North American Alliance of the International Peritoneal Dialysis Association, 71% of the 42 dialysis centers can carry out laparoscopic catheterization, 62% can use surgical open catheterization, 10% can use trocar blind catheterization, and 29% can use Seldinger method blind catheterization[8]. In recent years, there are more and more reports on percutaneous catheter placement in China.
Catheter-related complications of PD may lead to catheter and technical failure. Mechanical complications associated with PD mainly include pericatheter leakage, infection, visceral injury, and bleeding[9]. Bleeding is one of the most common complications. A case of corpus luteum rupture bleeding caused by open surgery has been reported[10]. Bladder perforation is a rare complication of PD catheterization. The incidence of surgery-related perforation during PD catheter implantation is 0.7%-2.6%[11]. Iatrogenic injuries can occur during laparoscopy, pelvic and endoscopic surgery, and catheter placement. It has been reported that bladder perforation is caused by long-term indwelling of urinary catheters[12]. About 60% of bladder injuries are extraperitoneal, 30% are intraperitoneal, and the remaining 10% are mixed[13].
If the bladder is not fully emptied before PD catheterization, it may be due to neurogenic bladder or chronic bladder outlet obstruction. Our patient had emptied his bladder before PD catheterization, but there was a possibility of refilling the bladder during the procedure due to the patient’s large urine volume. Iatrogenic bladder injury may include postoperative hematuria, urine in the abdominal drainage tube, abdominal distension, intestinal obstruction, or elevated serum creatinine[13]. Bladder perforation caused by PD catheterization first appeared as bladder irritation, which was more obvious when dialysis fluid was injected. Our patient first showed symptoms of urgency and gross hematuria, and urine outflow occurred when PD fluid was injected. 
Bladder perforation can be diagnosed by many methods, preferably by CT or X-ray fluoroscopy cystography. The PD fluid is mainly glucose, so urinalysis shows that glucose is strongly positive. Our patient was strongly positive for urinary glucose after administration of PD fluid. Bladder ultrasound and abdominal CT are helpful in the diagnosis of bladder perforation. Cystography shows the contrast of bladder, which has good value for diagnosis and healing of bladder perforation.
For extraperitoneal bladder injury, the initial treatment is usually urethral catheterization[13]. The standard treatment method is indwelling catheterization for 2-3 wk. Intraperitoneal or mixed bladder injury requires early catheterization and then open repair. Although the bladder injury during percutaneous PD catheterization is intraperitoneal, because the catheter material is soft, it can still be treated by indwelling catheterization. After indwelling catheterization, the bladder of our patient healed well. Therefore, whether to carry out emergency open repair will depend on the patient’s clinical condition, postoperative duration, and location of the bladder injury. International guidelines recommend that all patients with bladder injury should undergo cystography before removing the catheter to determine the degree of bladder healing[13-15].
The introduction of Doppler ultrasound in peritoneal dialysis makes the original blind puncture visible, which not only improves the surgical accuracy and catheter survival rate, but also reduces the postoperative complications, without complications such as catheter related bleeding and abdominal organ injury[16]. When we performed the second operation, we could see that ultrasound showed the abdominal wall and interior better.

CONCLUSION
The emergence of percutaneous catheter placement has made a new breakthrough in peritoneal dialysis catheter placement technology, but there are still a certain proportion of mechanical and infectious complications, especially the risk of blind puncture brought by the puncture technology itself. Here we describe a rare and serious complication of bladder perforation caused by percutaneous catheter placement. Therefore, it is hoped that in the future work, during the operation of percutaneous peritoneal dialysis catheterization, the filling of bladder be evaluated in time, especially for obese patients with more urine volume. It is recommended that preoperative catheterization reduce the complications related to the operation. If such complications occur, the degree of bladder healing can be determined by timely pulling out the catheter, indwelling catheterization, and cystography. Through the use of related technologies such as Doppler ultrasound, we hope to reduce the occurrence of such mechanical complications.
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Figure Legends
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Figure 1 Abdominal computed tomography showed that the peritoneal dialysis catheter entered the bladder through the anterior wall.
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Figure 2 Abdominal computed tomography showed that the end of the catheter curled in the rectus abdominis muscle and partially entered the abdominal cavity.
[bookmark: _GoBack][image: ]
Figure 3 Computed tomography cystography showed that the bladder injury healed well.
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