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Abstract
Background: To describe the techniques and outcomes of complete transperitoneal laparoscopic
nephroureterectomy (CTLNU) for upper urinary tract urothelial carcinoma (UTUC) in a single position.
Materials and methods: Those patients with localized UTUC were included, among which 50 cases had CTLNU
while 48 cases had laparoscopic nephroureterectomy with open bladder cuff excision (LNOBE). The clinical data
were collected and analyzed retrospectively.
Results: All 98 patients underwent successful procedures of radical nephroureterectomy without transferring into
open surgery. No significant difference was found among baseline clinical characteristics. Compared with the
LNOBE group, the CTLNU group had a shorter operative time (98.5±40.3 min vs. 132.4±60.2 min), less blood loss
(60.4±20.3 ml vs. 150.6±50.2 ml), shorter length of hospital stay (5.3±2.2 days vs. 8.1±2.3 days), and shorter incision
(6.3±1.2 cm vs. 11.5±3.2 cm). The disease-related outcomes such as pathological stage, tumor grade, and recurrence
rate were similar between the two groups.
Conclusions: The CTLNU in a single position had advantages of shorter operation time, less blood loss, and shorter
incision length. This surgical technique is a more minimally invasive, simplified, and effective way to perform the
radical nephroureterectomy.
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Background
Upper urinary tract urothelial carcinoma (UTUC) accounts for only 5–7% of all urothelial carcinoma cases
[1]. The tumor is often discovered in the renal pelvis
with bladder recurrences being frequently diagnosed.
Radical nephroureterectomy combined with bladder cuff
excision is the “gold standard” surgery procedure for
upper UTUC [2]. Traditional open nephroureterectomy
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(ONU) with excision of bladder cuff around the ureteral
orifice required two surgical incisions, which is associated with significant postoperative pain [3, 4].
As one of the surgical patterns for UTUC, laparoscopic nephroureterectomy with open bladder cuff excision (LNOBE) has its drawbacks in that two positions
cannot be avoided during the surgery and a large midline incision in the lower abdomen for bladder cuff resection is required. The advantage of complete
transperitoneal
laparoscopic
nephroureterectomy
(CTLNU) is that it does not require repositioning and
resterilizing, making it a minimally invasive, safe, and
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effective surgery procedure [5]. The aim of our study is
to introduce this novel technique, which can reduce surgical trauma and promote faster recovery of patients.

Methods
Patients

Between January 2016 and June 2019, 98 patients whose
UTUC being diagnosed by pathology or imaging were
included in our study. All patients were preoperatively
evaluated using imaging examinations including IVU,
CT or MRI, and cystoscopy. The urothelial carcinoma
cells were discovered by urine cytology in 91 patients. In
addition, 7 cases whose imaging and cytology diagnosis
was uncertain underwent ureteroscopy with biopsy. The
baseline characteristics, demographic data, tumor stage,
and histological grade were recorded and compared between CTLNU and LNOBE groups.
Operating technique
CTLNU

After induction of general anesthesia, a nasogastric tube
and transurethral catheter were respectively placed to
decompress the stomach and bladder. The patient was
placed in a 45-degree flank position to ensure their
safety during the surgery (Fig. 1). Trocar arrangement
and corresponding incision locations were similar to the
standard radical transperitoneal laparoscopic nephrectomy (Fig. 2) [6, 7]. However, the camera port was located at the lateral margin of the rectus abdominis
muscle among our cases. Further dissection into the pelvis can be achieved by insertion of an additional 5-mm
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trocar in the lower abdomen, which is located at the
midline between the umbilicus and the pubic symphysis.
Before the start of surgery, the operating table was rotated 30° to the ventral side, a similar position for laparoscopic radical nephrectomy, which made the
exposure of renal hilum and resection of the kidney
much easier. Exposure of the surgical field is initially
performed by incising along the Toldt’s line down to the
pelvic brim and then mobilizing the bowel. In order to
prevent the tumor distally seeding through the
mobilization of the ureter towards the bladder, the ureter was identified, dissected, and clipped with hemo-lok
at the pelvic brim. Following the dissection and cut off
of the renal artery and vein, the kidney was completely
excised meanwhile the perirenal fascia and adrenal gland
were preserved.
After this, the operating table was further rotated 60°
to the dorsal side, simultaneously keeping the head low
and foot high, a similar position for the cystectomy to
expose the lower ureter and bladder cuff. The direction
of the camera and working trocars were changed towards the pelvis without the repositioning of patients.
Ureter dissection was continued caudally till the detrusor muscle fibers were identified at the ureterovesical
junction. The 1-cm-diameter bladder adventitia around
the ureterovesical junction was cleared, and the bladder
was incised longitudinally where the ipsilateral ureter
was inserted. An adequate bladder cuff was then excised
and the ipsilateral orifice was visually confirmed. The
bladder defect was closed with continuous suture using
a 3-0, 15-cm V-lock suture, secured at both ends with

Fig. 1 The position for operation (the patient was placed in a 45-degree flank position to confirm safe; (A) rotate operation bed 30° to the ventral
side for kidney and proximal ureter dissection; (B) rotate operating bed 30° to the dorsal side, head low, and foot high for distal ureter and
bladder cuff dissection)
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Fig. 2 Trocar arrangement and incision for specimen extraction (left side) for CTLNU: (A) camera port: a 10-mm trocar is placed lateral margin of
the rectus abdominis muscle of the first finger above the umbilicus; (B) a 5-mm trocar is placed costal margin along the mid-clavicular line; (C) a
12-mm trocar is placed midpoint of the line between the anterior superior iliac spine and the navel; and (D) 5-mm trocar is inserted in the
midline between the umbilicus and the xiphoid process. Specimen extraction is through an enlarged transrectus abdominal incision

hemo-lok. Finally, the bladder was filled to check the
water tightness.
The entire specimen was put into an impermeable
organ bag and extracted en bloc through an enlarged
transrectus abdominal incision. Two suction drains were
respectively placed in the perivesical space and the perirenal space.
LNOBE

After the induction of general anesthesia, a nasogastric
tube and transurethral catheter were respectively placed
to decompress the stomach and bladder. The patients

were placed in a 90-degree full flank position, and 3 laparoscopic ports were placed referring to the trocar arrangement of standard radical nephrectomy (Fig. 3). The
ureter was also lipped with hemo-lok at the pelvic brim
to prevent tumor seeding into the bladder. When the
kidney was completely excised with the adrenal gland
preserved, the patients were switched into a flat position,
then redisinfected, and relayed the sheets.
After the median incision of the lower abdomen was
made, the ureter was continuously dissected until the
detrusor muscle fibers at the ureterovesical junction
were identified. The 1-cm-diameter bladder adventitia

Fig. 3 Trocar arrangement and incision for specimen extraction (left side) for LNOBE (A) camera port: a 10-mm trocar is placed lateral margin of
the rectus abdominis muscle of the first finger above the umbilicus; (B) a 5-mm trocar is placed costal margin along the mid-clavicular line; (C) a
12-mm trocar is placed midpoint of the line between the anterior superior iliac spine and the navel. Specimen extraction is through the median
incision of the lower abdomen
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around the ureterovesical junction was cleared and
clamped with right-angled forceps, and then the ureteric
orifice and bladder mucosa were resected. The defect of
the bladder wall was closed with a continuous suture of
muscle and mucosa using 3-0 absorbable suture. The
entire specimen was extracted en bloc through a lower
abdominal incision. Two suction drains were respectively placed in the perivesical space and the perirenal
space.
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Table 1 Baseline characteristics and surgical outcomes of
patients
CTLNU

LNOBE

No. of patients (n)

50

48

Age (x ±s, years)

67±10.5

66±11.8

0.93

Side (R/L, n)

26/24

20/28

0.86

Gender (F/M, n)

30/20

25/23

0.92

Median ASA score (1/2/3, n)

2/47/1

3/45/0

Location of tumor (n)

Postoperative care

All patients underwent immediate bladder irrigation
with hydroxycamptothecin (15 mg dissolved in 50 mL
physiological saline) in the initial 24 h after surgery.
Follow-up time was calculated from the date of surgery
to that of the most recent documented examination. A
physical examination and cystoscopy were performed
every 3 months in the first and second years, and every
6 months thereafter. Imaging examinations such as CT
or MRI were performed every 6 months in the first year,
and once a year thereafter.

P value

0.91
0.89

Renal pelvis

43

38

Ureter

7

10

Operative time (x ±s, min)

98.5±40.3

132.4±60.2

<0.01

Blood loss (x ±s, ml)

60.4±20.3

150.6±50.2

<0.01

1.93±1.2

2.04±1.5

0.22

Postoperative pain score ( x ±s)
24 h after surgery

1.17±1.1

1.25±1.6

0.32

Length of hospital stay (x ±s, d)

48 h after surgery

5.3±2.2

8.1±2.3

<0.01

Recovery of bowel function (x ±s, d)

1.8±0.8

2.1±0.7

0.89

Incision length (x ±s, cm)

6.3±1.2

11.5±3.2

<0.01

Statistical analysis

Pathological stage (T1/T2/T3, n)

6/23/1

5/18/1

0.86

Propensity score matching was performed between two
groups in these patients, and all the data was analyzed
using the SPSS 23.0 software. The chi-square test or
Fisher exact test was used to determine any significant
differences in the normal data. The Student’s t-test was
used to analyze differences in the continuous variables.
Statistical significance was accepted if P value < 0.05.

Tumor grade (G1/G2/G3, n)

5/22/3

8/18/4

0.83

Follow-up (x ±s, m)

27.5±9.5

30.2±8.2

0.92

Results
All the laparoscopic procedures were successfully performed, without conversion to open surgery or any
major complications. The baseline characteristics of patients are shown in Table 1. There was no significant
difference in age, side, ASA score, gender, tumor location, and postoperative pain score among the patients
who underwent CTLNU or LNOBE.
To analyze the superiority and feasibility of CTLNU,
we evaluated the operative time, blood loss, recovery of
bowel function, hospitalization time, and incision length
(Table 1). In the CTLNU group, all of these parameters
were statistically significantly better than those in the
LNOBE group: 30 min less in mean operative time, 90
ml less in mean blood loss, 2 days less in hospital stay
length, and 5.2 cm less in mean incision length (all P
value < 0.01).
The postoperative pathological examination revealed
that the margins of the bladder cuff were negative in all
patients, and the T stage of tumors was similar between
the two groups. The results showed that this surgical
technique could reduce surgical trauma and ensure operative effect simultaneously.

Tumor recurrence (n)
Intravesical tumor recurrence

3

2

0.32

Extra-bladder recurrence

3

1

0.22

CTLNU complete transperitoneal laparoscopic nephroureterectomy, LNOBE
laparoscopic nephroureterectomy with open bladder cuff excision, ASA
American Society of Anesthesiologists

Discussion
The incidence of UTUC is much lower than that of
bladder urothelial carcinoma, accounting for 5 to 7% of
all the upper urinary tract tumors [1]. Radical nephroureterectomy is the “golden” surgical procedure to treat
UTUC [2, 3]. Nowadays, en bloc dissection of the kidney, ureter, and bladder cuff is the key and standard
method for treating UTUC [4, 5].
Laparoscopic nephroureterectomy was first performed
by Clayman in 1991, which had been proved as a safe,
reproducible, and mini-invasive surgical technique for
treating UTUC [6–8]. Because of this technique, postoperative pain, hospital stay, and convalescence period of
patients have all decreased [9, 10]. It has been demonstrated that laparoscopic nephroureterectomy (LNU) can
achieve the same oncologic efficacy, tumor-free margins,
and recurrence rates, regardless of the used laparoscopic
approach types [11, 12]. Previous study indicated that
the multifocality, T stage 3–4, and G grade 3 were predictors of higher local recurrence rate of UTUC [13]. In
our study, the T stage, G grade, location of tumor, and
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tumor recurrence rate were comparable between the
CTLNU and LNOBE groups.
The “standard” LNU technique has not been defined
and continues to evolve. To date, a number of methods,
including open excision [14], cystoscopic detachment
and ligation [15], transurethral resection [16], laparoscopic stapling [17], and ureteric intussusception [18],
have been presented for managing the distal ureter in
LNU. However, no consensus has been achieved with respect to the best method of approaching the distal ureter
and bladder cuff.
There is no need for patients under CTLNU to repositioning, resterilizing, and redraping. Compared with the
conventional procedure, our procedure has the following
features: (1) the anatomical locations of the trocars are
similar to those of the traditional transperitoneal approach and their establishment is relatively easy for surgeons with laparoscopic experience; (2) the
transperitoneal approach provides surgeons with the
clear anatomical landmarks and wide operating space;
(3) with good operating space and vision for bladder incision, surgeons can suture the bladder properly, and
bladder catheter can be removed 10 days after surgery;
(4) the absence of repositioning and resterilizing saves
about 30 min of surgery time; (5) for LNOBE, the median incision of the lower abdomen is needed to expose
the lower ureter, while the extended incision for the
camera in CTLNU is only used for specimen removal
and relatively less invasive; and (6) enlarging the camera
port at the lateral margin of rectus abdominis muscle to
remove specimens can minimize muscle damage and facilitate postoperative recovery [9, 19].
Compared with LNOBE, there is no need of repositioning, resterilizing, and redraping for CTLNU. The different operation positions can be attended by changing
the angels of the operating bed. There are obvious benefits for the patients who undergo the CTLNU: shorter
hospital stay, better cosmetic result, and more brief
convalescence.
Our study indicated the technique efficiency and initial
results were promising. However, the main limitation of
our study was its single-institutional retrospective study
design. Further studies with more included patients and
longer follow-up time are needed to confirm the advantage of this technique.

Conclusion
Our results suggest that the CTLNU in a single position
is technically feasible and safe to manage the distal ureter and bladder cuff. It has advantages of the shorter
operation time, less blood loss, and shorter incision
length. Our technique makes the complete transperitoneal laparoscopic nephroureterectomy adhering to oncologic principle without need for patients repositioning
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and offers a complex endoscopic procedure to perform
the radical nephroureterectomy.
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