[bookmark: OLE_LINK1]Name of Journal: World Journal of Clinical Cases
[bookmark: OLE_LINK515][bookmark: OLE_LINK768][bookmark: OLE_LINK485][bookmark: OLE_LINK661][bookmark: OLE_LINK486][bookmark: OLE_LINK514]Manuscript NO: 42307
Manuscript Type: CASE REPORT

Ureteral double J stent displaced into vena cava and management with laparoscopy: A case report and review of the literature

Mao XW et al. Stent displaced into vena cava and laparoscopy

Xia-Wa Mao, Gang Xu, Jia-Quan Xiao, Hui-Feng Wu

Xia-Wa Mao, Gang Xu, Jia-Quan Xiao , Hui-Feng Wu, Department of Urology, The Second Affiliated Hospital of Zhejiang University School of Medicine, Hangzhou 310009, Zhejiang Province, China

ORCID number: Xia-Wa Mao (0000-0001-9882-5366); Gang Xu (0000-0002-8837-3498); Jia-Quan Xiao (0000-0002-7311-3212); Hui-Feng Wu (0000-0001-9874-7599).

Author contributions: Mao XW designed the research; Mao XW, Xu G and Xiao JQ performed the research; Mao XW and Wu HF analyzed the data; Mao XW wrote the paper.

Supported by the Program of Medical and Health Technology Development in Zhejiang Province, No. 2016147031.

Informed consent statement: All involved persons gave their written informed consent prior to study inclusion. 

Conflict-of-interest statement: The authors declare that they have no conflicts of interest. 
CARE Checklist (2016) statement: The authors have read the CARE Checklist (2016) and the manuscript was prepared and revised according to the CARE Checklist (2016). 

Open-Access: This article is an open-access article which was selected by an in-house editor and fully peer-reviewed by external reviewers. It is distributed in accordance with the Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which permits others to distribute, remix, adapt, build upon this work non-commercially, and license their derivative works on different terms, provided the original work is properly cited and the use is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/

Manuscript source: Unsolicited manuscript

Correspondence to: Xia-Wa Mao, MD, Surgeon, Department of Urology, The Second Affiliated Hospital of Zhejiang University School of Medicine, 88 Jiefang Road, Hangzhou 310009, Zhejiang Province, China. evevev96@hotmail.com
Telephone: +86-571-87783777
Fax: +86-571-87783777

Received: September 30, 2018
Peer-review started: September 30, 2018
First decision: October 12, 2018
Revised: October 15, 2018
Accepted: October 23, 2018
Article in press:
Published online:




Abstract
[bookmark: _GoBack]We reported displacement of a ureteral double J stent into the vena cava and laparoscopic management in a 69-year-old patient with a history of ureteral stent placement. Preoperative computed tomography and plain X-rays showed malposition of the double J stent and displacement into the inferior vena cava. The characteristics of stent misplacement precluded endovascular procedures and explorative laparoscopic surgery was performed. The intra- and postoperative period was uneventful. Postoperative imaging demonstrated the new double J stent in the right position. The patient was discharged 7 d after operation and was symptom free at 4-mo follow-up.
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Core tip: Ureteral double J stent displacement into the vena cava is a rare complication in urology. Only six cases have been reported in the literature and all stents were removed by various methods except laparoscopy. Here, we report our experience of such a case.
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INTRODUCTION
Ureteral double J stent is usually used for maintaining urine flow from the kidney to the bladder, preventing stenosis, and surgery of ureteral injuries[1]. Traditionally, the procedure is performed under cystoscopic guidance with or without the aid of X-rays. Unavoidably, the double J stent will cause complications including encrustation, fragmentation, distal and proximal migration, and lower urinary tract symptoms[2]. Most of them are mild and self-limited and can be alleviated by conservative interventions. However, the double J stent is rarely displaced into the vena cava through the ureter. Stent displacement can be managed by percutaneous removal, or open surgery combined with vascular surgery[3-8]. We here present a case of double J stent displacement into the vena cava and successful laparoscopic removal.

CASE REPORT
A 69-year-old patient with recurrent left flank pain and vomiting for 15 d was admitted to our hospital. He had a history of urinary stones and received extracorporeal shock wave lithotripsy for a left ureteral stone 8 and 3 years ago. Bilateral ureteral double J stents were placed due to anuria 1 d before the patient was referred to us. Postoperative X-rays demonstrated malposition of the left ureteral double J stent (Figure 1). Caval migration was highly suspected. Computed tomography (CT) showed that the left double J stent penetrated the bladder, then into the left common iliac vein, and finally into the inferior vena cava (IVC) (Figure 2). The upper end of the double J stent was at the level of the right renal vessels and not the heart, which made the case more complicated[8]. 
We planned to remove the migrated catheter laparoscopically based on the following factors. First, it was likely that the catheter had migrated into the vena cava from a small vessel, indicating that it would be feasible to perform the surgery laparoscopically. Second, the surgeon had performed a large number of laparoscopic operations and had experienced several similar cases, although not entirely the same. Our surgical plan was divided into four main steps: removing the catheter, repairing the vessel, repairing the ureter, and replacing the stent. Laparoscopic surgery was performed through three ports: optical access at a site 1 cm left of the umbilicus; 5-mm operative accesses on the lesion side; and one 10-mm access at the intersection of the umbilicus and anterior axillary line. After incising the peritoneum and reflecting the left colon, the ureter was identified. We noted by laparoscopic touch that the stent was not inside the ureter. Therefore, we opened the bladder and pulled the stent from the inside. A slight movement of one small vein near the bladder was observed. The vein, which proved to be the vena obturatoria, was thoroughly dissected and the stent was found inside the vein (Figure 3). The double J stent was removed from the vein from inside the bladder, and one Hem-o-lok clip was placed in the distal vein. Meanwhile, a minor ureteral injury was detected and repaired with 5/0 vicryl sutures. A new 6F double J stent was introduced into the ureter. The bladder was closed with 2/0 vicryl sutures. Finally, a small drain was inserted via the 5-mm port. 
Postoperatively, the patient was started on anticoagulation therapy for 3 d and had an uneventful recovery. Postoperative X-rays confirmed that the new double J stent was in the right position. The patient was discharged 7 d after the operation. The new double J stent was removed cystoscopically 4 wk after surgery. The patient was followed for 3 mo, and 1 year after surgery, no sequelae were found with CT and ultrasound.

DISCUSSION
Ureteral stent placement, either antegrade or retrograde, is a prevalent intervention procedure. It causes various complications including encrustation, fracture, and migration proximally and distally. Rare complications include stent knotting and vascular migration (Table 1)[3,6,7,9]. The presence of the stent within a ureter adjacent to a pulsating vascular structure, either a normal vessel or graft, appears to be favorable for erosion to occur[10]. Michalopoulos et al[4] first reported a case of intravascular migration of a stent placed intraoperatively in the right ureter that migrated into the venous circulation. 
In our patient, due to ureteral twisting or fragile bladder mucosa, the surgeon might have had difficulty placing the guidewire, which possibly penetrated directly out of the lower part of the ureter, and then into the adjacent vessel. If so, this would have caused gross hematuria and poor surgical vision. Subsequently, a ureteral stent was introduced through the guidewire and displaced into the IVC ultimately. It should be noted that the procedure has to be performed under X-ray monitoring, which may detect such a complication. Accordingly, it would be possible for the surgeon to correct it during the operation. However, it was unusual in our case that displacement into the circulation did not cause severe bleeding but rather moderate gross hematuria, so it seemed that the procedure was uneventful. The diagnosis of stent displacement can be established by postoperative plain abdominal radiography and CT imaging.
Endovascular management of arterioureteral fistula has been previously described[11-14]. It seems to be an ideal treatment in such a situation. Nevertheless, to make it clear we decided to perform laparoscopic exploration because the lower end of the stent was still inside the bladder. Furthermore, the bladder should be explored to confirm its integrity. As stent migration did not cause severe bleeding, we believed that the operation could be attempted by laparoscopy. During the procedure, we observed that the stent went into the left common iliac vein through the vena obturatoria, which is a small vein. Undoubtedly, if the stent had penetrated directly into the adjacent major vein, open surgery would have been more feasible and safer.
   In conclusion, the displacement of ureteral stents into the vascular system is a rare complication in urology. The key to prevention includes scopic guidance with X-ray monitoring, high degree of suspicion, and early intervention. The treatment options include endovascular, percutaneous or open surgery, as well as laparoscopy.

ARTICLE HIGHLIGHTS 
Case characteristics
A rare case with ureteral stent displacement into vena cava.

Clinical diagnosis
After admission, kidney, ureter, bladder X-ray (KUB) combined with computed tomography (CT) scan confirmed that the left ureteral stent was in the inferior vena cava (IVC). 

Differential diagnosis
Theoretically, ureteral stent malposition or placed outside of the ureter is not a rare complication. However, stent displacement into the IVC makes the case more complex and dangerous. CT scan can confirm the diagnosis.

Laboratory diagnosis
The laboratory tests showed normal plasma levels of hemoglobin (115 g/L, normal range 110–150 g/L) and minor gross hematuria (RBC+++).

Imaging diagnosis
CT reconstruction combined with KUB showed the left ureteral stent in the IVC. The upper pole of the stent was at the kidney level and the lower pole was inside the bladder. 

Pathological diagnosis
Pathological examination was not necessary in this case.

Treatment
Based on previous experiences, we performed the operation laparoscopically and removed the stent successfully. 

Term explanation
Ureteral stent displacement is defined as the stent not being in the right position but somewhere outside the ureter. Usually the stent may only be placed in the nearby fat tissue and does not cause severe complications and sequelae.  

Experiences and lessons
The ureteral stent has to be placed under X-ray guidance. Displacement of the stent should be suspected when unusual or unexpected bleeding occurs after endoscopic surgery.
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Figure 1 Plain kidney, ureter, and bladder X-ray showing the left ureteral stent in malposition.
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Figure 2 Computed tomography reconstruction of the abdomen confirmed the left ureteral stent in the inferior vena cava.
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Figure 3 Surgical video screen capture demonstrated the corresponding anatomy.



Table 1 Published literature on the management of double J stent displacement into inferior vena cava
	First author
	Year of publication
	No. of patients
	Clinical manifestation
	Management
	Upper end of  stent
	Primary disease

	Michalopoulos et al[4]
	2002
	1
	Pulmonary thromboembolism
	Percutaneous  removal through right femoral vein
	IVC
	Renal stone operation

	Garrido et al[5]
	2008
	1
	Loin pain and fever
	Removal through percutaneous nephrostomy
	IVC
	Gynecologic surgery

	Ioannou et al[6] 
	2009
	1
	Microscopic hematuria
	Open surgery through left retroperitoneal approach
	IVC
	Obstructive pyelonephritis

	Falahatkar et al[3]
	2012
	1
	Urinary  incontinence
	Percutaneous  removal through left femoral vein
	Right atrium
	Hysterectomy

	Sabnis et al[7]
	2013
	1
	History of ureteroscopy 
	Exploration
through Gibson’s incision
	Right atrium 
	Ureteral stone operation

	Hastaoglu et al[8]
	2014
	1
	Hematuria
	Open surgery under cardiopulmonary
bypass
	Right ventricle
	Ureteral stone operation


IVC: Inferior vena cava.
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