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Abstract
Background: Ureteral injury is the most common urological complication of pelvic surgery. Lateral lymph
node dissection (LLND) is a technically demanding procedure by laparoscopy after neoadjuvant
chemoradiotherapy (nCRT), which may increase the risk of ureteral injury because the ureter and
hypogastric fascia must be dissected from the vesicohypogastric fascia to preserve them.

Case presentation: Here, we present a case of delayed ureteral leakage occurring in a 63-year-old male
patient who underwent laparoscopic abdominoperineal resection (APR) with right LLND after nCRT.
Ureteral reimplantation (vesicoureteric anastomosis) was performed in this patient due to the failure of
the placement of the double J stent.

Conclusions: Our case shows that ureteral leakage may occur in the pelvic segment of the ureter in the
patient who underwent laparoscopic LLND, especially received preoperative radiotherapy or
chemoradiotherapy. 

Background
For locally advanced rectal cancer with lateral lymph node metastasis (LLNM), total mesorectal resection
(TME) plus neoadjuvant chemoradiotherapy (nCRT) are often used internationally; in Japan, TME plus
lateral lymph node dissection (LLND) is the standard treatment[1], while in China, TME combined with
selective LLND after nCRT are recommended[2]. Iatrogenic ureteral injury is a rare complication in
colorectal surgery (0.15%-1.9%)[3], but is associated with serious consequences. Intraoperative
identi�cation of ureteral injury enables timely management of the damaged ureter, but unfortunately, the
likelihood of intraoperative detection of ureteral injury is low[4]. Here, we report a case of a rectal cancer
patient with delayed ureteral �stula after nCRT following with laparoscopic LLND. In this report, we
describe the clinical procedures for the complication in detail and review the literatures in order to
improve the understanding of delayed ureteral �stula after LLND for rectal cancer, avoid its missed
diagnosis and provide guidance for its clinical treatment.

Case Presentation
A 63-year-old man was admitted to local hospital with chief complaint of defecation di�culty for one
week. Colonoscopy after enema suggests rectal neoplasm and pathological examination con�rmed
rectal adenocarcinoma. One day after colonoscopy, sigmoid colostomy was emergently performed in this
patient because of colonic perforation. The patient then came to our hospital to consult for further
treatment. Colonoscopy in our hospital showed that ulcerative neoplasm located 8 cm from the anal
verge invaded about two-thirds of the circumferential intestinal wall and pathological examination
showed mucinous adenocarcinoma with mucinous component and few signet-ring cells. Clinically
suspected LLNM on the right side was considered based on contrast-enhanced computed tomography
(CT) and magnetic resonance imaging (MRI) (Figure 1), then he was planned to administer nCRT. After
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two courses chemotherapy of XELOX (Oxaliplatin infusion + capecitabine taken orally) and radiotherapy
with 50.4 Gy (28 fractions) accompanied by oral capecitabine in total, the sizes of both the primary tumor
and lymph nodes decreased (partial response: PR) (Figure 2).

Curative radical resection was performed 6–8 weeks after the completion of radiotherapy. After the multi-
disciplinary team evaluation, laparoscopic abdominoperineal resection (APR) with right LLND was
suggested. During the operation, an extended radical surgery for rectal cancer was performed to remove
of the suspiciously invaded the right seminal vesicle gland and the right pelvic nerve. After completion of
the TME procedure, LLND was performed according to our previously reported method[5]. Brie�y, LLND
began by isolating the ureter, hypogastric nerve, and pelvic nerves from the pelvic sidewall. Thereafter, the
dissection of lymph nodes was initiated in the area around the common iliac artery, around the common
iliac artery, internal iliac artery, and obturator space. Because LLNM most frequently occurs around the
distal internal iliac vessels, LLND with the combined vesical artery resection may simplify the procedure
and bring on more secure en bloc dissection of metastatic lateral lymph node adjacent to the vessels.
Thus, for this case, the anterior trunk of right internal iliac artery was ligated, leaving only the superior
gluteal artery during LLND. The patient was discharged on 7th after surgery without immediate
postoperative complications and voiding dysfunction. Next, he underwent four cycles chemotherapy of
XELOX and no recurrence was found during regular follow-up after surgery.

However, one month after the second surgery, the patient presented to our outpatient clinic with chief
complaints of frequent micturition, urgency of urination and intermittent fever. These symptoms
improved after the treatment of antibiotics but recurred since then. Five months after the second surgery,
the patient was readmitted to our hospital with chief complaints of �uid drained from the perineal wound.
Physical examination showed that perineum was distended with tenderness and no signs of peritoneal
irritation were observed. And clear �uid drained from a �stula about 2mm in size located at the upper part
of perineal wound. Contrast-enhanced CT revealed there was encapsulated effusion in pelvic cavity,
which involved bladder and right lower ureter. Moreover, there was hydronephrosis in the upper part of
right ureter and renal pelvis, right lower ureteral stricture was found and the perfusion of right kidney was
decreased. Due to apparent pelvic effusion, �stula enlargement and placement of drainage tube through
the perineal �stula were performed. The amount of �uid reached about 850 ml on the �rst day after
drainage tube placement. Biochemical results of drainage �uid showed creatinine 918umol/L, uric acid
1092umol/L, urea 41.6mmol/L, serum cystatin C determination 0.23mg/L, estimated glomerular �ltration
rate 4.78ml/min/1.73m2. Moreover, computed tomography urography (CTU) showed that the �stula
between the right pelvic segment of the ureter and the encapsulated effusion area was formed, the right
pelvic segment of ureter in the surgical area was unclear and dilatation of ureter was found above that
part of ureter and the perfusion of the right kidney was decreased (Figure 3A). These results suggested
the possibility of a right pelvic ureteral �stula. Therefore, cystoscopic double-J ureteral stent insertion was
performed. The postoperative course was uneventful, and the patient was discharged on postoperative
day 4. The patient had been carrying drainage tubes and double-J ureteral stent since discharge, and no
pelvic effusion or fever occurred.
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However, �ve months after the ureteral stent insertion, the pelvic drainage tube was accidentally removed
by the patient, followed by massive pelvic effusion and persistent fever. Enhanced ureteral CT revealed
formation of right pelvic ureteral �stula and pelvic encapsulated effusion (Figure 3B). After the failure of
replacement of the drainage tube through perineum, a laparoscopic ureteral reimplantation
(vesicoureteric anastomosis) was performed and a new ureteral stent was placed after the ureteral
leakage was identi�ed in the right lower ureter (Figure 4). During the follow-up period, enhanced ureteral
CT showed no leakage of contrast medium (Figure 5) and no pelvic effusion and fever were found in this
patient with normal urinary function.

Discussion And Conclusions
Pelvic surgery is a very common cause of iatrogenic ureteral injury, with the estimated incidence is 0.5-3%
[6]. In rectal surgery, the incidence of iatrogenic ureteral injury is likely to increase due to the
popularization of laparoscopic surgery and the technical di�culty of the surgical procedures in the
implementation of LLND. To our knowledge, this is the �rst report on describing a delayed ureteral injury
after nCRT combined with APR plus laparoscopic LLND for rectal cancer. A previous study suggests that
laparoscopic surgery is likely to increase risk of ureteral injury compared with open surgery[7]. What's
worse, ureteral injury caused by minimally invasive techniques such as laparoscopy is not easy to detect
during surgery and is often considered only when symptoms of urinary tract infection occur after
surgery[7]. In recent years, preoperative implementation of neoadjuvant radiotherapy has become the
standard treatment modality for locally advanced rectal cancer. In these patients, dense adhesions and
scar tissue of pelvic cavity make the boundary indistinct between the rectum and ureter, which makes the
ureter more vulnerable to injury in surgery. In addition, radiation-induced �brosis of ureteric mucosa leads
to decreased ureteral compliance and subsequent increased wall tension, which may result in delayed
postoperative ureteral �stula[8]. Gellrich et al have even reported that stenosis and necrosis of the lower
ureter after radiotherapy in patients with cervical cancer[9]. And the patient's previous surgical history in
this case also increased the technical di�culty of surgery. A review of the archived surgical video
revealed no evidence of direct sharp of injury to urine. Except for above reasons, the possible causes of
delayed ureteral leakage included the following points. When the APR plus laparoscopic LLND was
performed, dissection and traction of ureter were needed. Therefore, the �rst possible cause of delayed
ureteral leakage is excessive dissection of ureter. The blood supply of the ureter is derived from the
branches of the blood vessels passing through the ureter. The small blood vessels feeding the ureter form
a blood-rich vascular anastomosing network with each other in the outer membrane of the ureter.
Excessive dissection of the ureter therefore leads to the loss of blood supply from periureteral vascular
network, resulting in postoperative local ischemic necrosis of the ureter, thereby forming a ureteral �stula.
The second possible cause of delayed ureteral leakage is excessive traction of ureter. This is similar to
the speculation in a recent case report. Chikazawa et al. reported one patient with delayed ureteral
leakage after laparoscopic hysterectomy for stage IB1 cervical adenocarcinoma[10]. They believed that
delayed ureteral leakage was secondary to ischemia resulting from excessive traction of ureter using
suspension tapes during surgery. Another possibility is the local damage to the ureter caused by energy
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devices such as monopolar or bipolar cautery. When dissecting the ureter, the heat generated by the
electrotome may cause thermal damage to the ureter, but it is di�cult to detect this damage during
operation, which may lead to the stenosis and delayed �stula of ureter.

Ureteral �stula is often not diagnosed in the early stages because of the absence of some speci�c clinical
manifestations, until the presence of upper urinary tract obstruction, urinary �stula formation or sepsis.
CTU is the preferred method in patients with these above symptoms.

To avoid unnecessary damage to the ureter, an adequate understanding of ureteral anatomy and a
meticulous surgical technique are �rst required. The risk of ureteral injury should be assessed
preoperatively, and patients with locally advanced, locoregional recurrences and radiation therapy should
be considered to be as high-risk cases of intraoperative ureteral injury. These factors, especially
preoperatively radiotherapy, cause severe adhesion of the ureter with the peripheral tissues, which will
make the ureter highly susceptible to injury during surgery. For these patients, pelvic CT, ultrasonography
of the kidneys and urinary tract or intravenous pyelography should be routinely performed to fully
understand the anatomy and course of the ureter. In addition, double-J ureteral stenting is recommended
preoperatively for those patients to help identify the ureter during surgery and thus reduce the possibility
of intraoperative damage to the ureter. In LLND, the location and course of the ureter should �rst be
determined and the ureter should be pushed medially, but excessive traction of the ureter should be
avoided during the surgery. Meanwhile during mobilization of the ureter, excessive dissection of the ureter
should be avoided to preserve the peritoneum on the surface of the ureter. This will help to ensure the
supply of blood to the ureter and thus reduce the risk of ureteral ischemia after surgery. In addition, the
use of dissecting scissors may be considered to avoid thermal damage to the ureter by energy devices
when dissecting the ureter.

In conclusion, there is a risk of delayed ureteral leakage in patients undergoing LLND after nCRT. The
surgeon planning to perform the LLND (especially for patients with preoperative radiotherapy) should be
familiar with the anatomy of the ureter, the risk factors of ureteral injury and the correct management of
ureteral injury. In addition, the blood supply of the ureter, especially the pelvic segment of the ureter,
should be protected during the LLND after radiotherapy, otherwise postoperative ischemic necrosis of
ureteral may occur.
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LLND    Lateral lymph node dissection 
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LLNM    lateral lymph node metastasis

TME    total mesorectal resection
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CT    computed tomography

MRI    magnetic resonance imaging

CTU    computed tomography urography
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Figure 1

Seminal vesicle invasion and lateral lymph node metastasis before neoadjuvant therapy. 1A (MRI-T2, tra-
fov): The right seminal vesicle was suspected to be invaded as shown by arrow; 1B (MRI-T1, vibe-fs): a
clearly enlarged lateral lymph node on the right side can be seen.
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Figure 2

Seminal vesicle invasion and lateral lymph node metastasis after neoadjuvant therapy. 2A(MRI-T2, tra-
fov): Right seminal vesicle was still invaded after neoadjuvant therapy as shown by arrow; 2B(MRI-
T1,vibe-fs): The enlarged lateral lymph node on the right side was still presented after neoadjuvant
therapy as shown by arrow.

Figure 3

Sagittal view of computed tomography urography. 3A: The pelvic segment of the right ureter is not clearly
displayed (arrow); 3B: A pelvic mass (white arrow) and extravasation of contrast media from the ureteral
�stula (red arrow).
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Figure 4

Laparoscopic �ndings and ureteral reimplantation. 4A: Distal right ureter cannot be separated from right
abdominal wall and bladder wall because of severe adhesion (arrow); 4B: The ureter was cut off at the
dense segment of ureteral adhesions, and a ureteral stent was observed (arrow); 4C: Dissection of the
distal ureter showed in�ammatory stricture of the ureter (arrow); 4D: The ureteral reimplatation was
performed with a continuous suture of barbed suture with the double-J stent replacement (arrow).
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Figure 5

Enhanced ureteral CT during the follow-up period.


