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Abstract
Objective

To describe a technique of robotic-assisted radical nephroureterectomy with excision of bladder cuff.

Method

In our institution, a total of 64 patients were enrolled in which 29 patients underwent robotic technique
and 35 patients underwent laparoscopic technique. We compared perioperative data and tumor
recurrence rates in two groups to con�rm the advantages of robotic technique.

Result

All 64 patients �nished their operation without converting operation. As the general conditions were no
differences, the robotic group had less intraoperative blood loss (36.38±15.86ml verse 50.57±27.94ml,
P<0.05), earlier ambulation (7.24±1.37h verse 9.14±2.03h, P<0.05), and shorter hospitalization time
(3.55±0.69days verse 6.32±1.68days, P<0.05). And the visual analogue scale scores of the robotic group
in 1h, 12h and 24h was lower than traditional laparoscopic group (P<0.05). And tumor recurrence and
positive surgical margin were not difference between two groups (P>0.05).

Conclusion

Compared with laparoscopic method, the robotic technique has the advantages in postoperative recovery.

Introduction
Upper tract urothelial carcinoma (UTUC) accounting for 5%-7% of all urothelial cell carcinomas is more
observed in renal pelvis compared with the ureter. [1] The standard treatment of UTUC is
nephroureterectomy with bladder-cuff excision. Different approaches to access it has been described,
including open, laparoscopic and robot-assisted technique. Some articles [2-4] have been published to
reveal that laparoscopic radical nephroureterectomy with bladder-cuff excision (LRNU-BCE) is similar to
the open technique in oncologic outcomes, since the �rst successful LRNU was reported by Clayman et al
in 1991. [5] And the additional advantages of LRNU cover decreased postoperative narcotic use, shorter
hospitalization time and more rapid convalescence [6-8]. However, the drawback to LRNU is obvious in
the excision of the distal ureter and the reconstruction of the bladder. Because of these limitations, many
other alternative and hybrid approaches are used to accomplish excision of the distal ureter and the
reconstruction. [9-13]

Since the �rst robotic-assisted radical nephroureterectomy was reported in 2006, the extra degrees of
freedom and articulation of the robotic wrists made it easy to isolate the distal ureter and reconstruct the
bladder. Many centers devoted themselves to create some new techniques resecting the tumor totally and
suturing the bladder and prove that robotic-assisted radical nephroureterectomy have similar outcomes to
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laparoscopic technique. [14] Although the strategies of robotic systems in da Vinci Si system or da Vinci
Xi system comes it true differently, it doesn’t show different outcomes in two different systems. [15]
Based on the summary of previous experiences and anatomical characteristics of the upper urinary tract
in recent years, new method of nephroureterectomy named “basic reliable intraperitoneal extravesical
�exible (BRIEF) technique” with bladder-cuff excision in da Vinci Si system has been applied in our
hospital and achieved signi�cant clinical effects. In this study, we introduce a new “BRIEF”technique
which is more reliable and brief in some outcomes compared with LRNU-BCE.

Method And Patient
Clinical Data

The research is approved by Ethics Committee of Yantai Yuhuangding Hospital, and patients have signed
the informed consent allowing us do this research. 64 patients with UTUC were selected from September
2019 to March 2021. 29 patients underwent robotic-assisted radical nephroureterectomy with excision of
bladder cuff as robotic group, and 35 patients underwent laparoscopic radical nephroureterectomy with
excision of bladder cuff as laparoscopic group, which were all operated by one same surgical team.

There were 15 males and 14 females aged between 56 and 84 years in robotic group. And 17 males and
18 females aged from 59 to 78 years were enrolled in laparoscopic group. 22 patients visited doctor
because of painless gross hematuria symptoms in robotic group, and there were 23 patients in
laparoscopic group. All patients were diagnosed by computed computed tumor-graphic urography (CTU)
and magnetic resonance urography (MRU) to ensure the tumor location and tumor size before surgery. In
robotic group, 12 patients were left lesions and 17 patients were right lesions, 19 had renal pelvis tumors
while 10 patients had ureteral tumors higher than the crossing of the common iliac artery. In laparoscopic
group, 14 patients were left lesions and 21 patients were right lesions, 23 had renal pelvis tumors while
12 patients had ureteral tumors higher than the crossing of the common iliac artery. And patients were
also accepted cystoscopy to eliminated possibility of bladder tumor. Renal dynamic imaging and
glomerular �ltration rate (GFR) tests were adopted to evaluate contralateral renal function. And American
Society of Anesthesiologists (ASA) score was 2.38±0.62 in robotic group, which was not statistical
difference compared with laparoscopic group (2.49±0.56). There was not statistically signi�cant
difference in general conditions as gender, age, BMI, hematuria symptom, tumor size, tumor location,
tumor stage and ASA between two groups (P>0.05).

Excluding criteria

Patients were excluded as following criteria: patients who suffered bilateral renal and ureter tumor, tumor
with node metastasis, tumor located in the ureter lower than the crossing of the common iliac artery,
bladder carcinoma, simultaneous pelvis or ureter tumor were not counted.

Surgical Technique
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Robotic Group

A catheter was inserted into the urethra after general anesthesia. With the lesion side up, �rstly, the
patient kept lateral decubitus position in 70°. And the waist bridge was raised when the patient’s navel
located in the middle of operating bed. Then the assistant sterilized operation region and connected the
equipment.

On the �rst step (taking UTUC at the right side as an example, Fig. 1A), the initial 12 mm camera port (port
A) was placed just lateral to musculus rectus abdominis and parallel to the navel level. The �rst 8 mm
working port (port B) was placed 2cm below the costal margin lateral to the musculus rectus abdominis
to ensure enough working space. The second working port (port C) was placed about 2 cm above to the
anterior superior iliac spine. A 12 mm assistant port (port D) was placed above the navel to avoide
interference in the step two. The robot was docked over the back of the patient on the head side (Fig.1B).
After entering the abdominal cavity, we incised the paracolic sulci and posterior peritoneum to �nd ureter
(Fig. 2A). As the right side, to expose renal hilum, we usually followed the ureter to �nd it. On the left side,
we followed the ureter and gonadal vein to �nd the renal hilum and expose renal vein and artery as the
gonadal vein inserted renal vein. Once the renal hilum was identi�ed, the renal vein was dissociated with
other connective tissue and clipped with three Hem-o-lock clips. The distal vein between two hem-o-lock
clips was cut with scissors to identify and release the renal artery, which was processed in a similar way
(Fig. 2B). In order to prevent bleeding and lymphatic leakage, bipolar fulguration and clips were crucial.
As soon as the renal hilum was controlled, the ureter was clipped below the primary tumor site with a
hem-o-lock clip to prevent the tumor from spreading during renal mobilization and excision of the kidney.
Then kidney and perirenal fat were completely free without adrenal gland. As we �nished the isolation of
the kidney and upper ureter, the second step exposing the lower ureter and vesico-ureteric junction was
carried out. On the second step, one experienced circuit nurse changed the patient’s position from 70° to
50°, as the adjustment of the patient’s position could improve the comfort of the surgical operation. The
third working port (port E) was placed about 5cm below to the navel after nephrectomy (Fig. 1C). Then
the robot was changed on the foot side over the back of patient (Fig. 1D). And the assistant changed the
robotic working arms from port B and port C to port C and port E, while the camera port was stable.
Afterwards, lower ureter was continued to be dissected till the level of the vesico-ureteric junction. The
goal of the second step was to dissect the distal ureter, vesico-ureteric junction, and bladder cuff clearly.
Periureteric lymphatics and blood vessels to the ureter were fulgurated with bipolar energy to prevent
bleeding and seepage. Then pulling the ureter (Fig. 2C) appears the bladder wall to cephalic side and
cutting the bladder wall (Fig. 2D,2E). Then the distal ureter and bladder cuff were removed (Fig. 2F). And
bladder opening was closed in a running fashion using the previously placed barbed suture in a double
layer (Fig. 2G,2H). Bladder closure was checked with instillation of saline through the catheter, to observe
the presence or absence of urine leakage. This was an extremely important step if postoperative
intravesical chemotherapy was contemplated to prevent recurrence. Then the kidney and ureter were
placed in specimen bag with a diameter of 130mm. The pneumoperitoneum pressure was change to
5mmHg to observe the active bleeding of wound. A 6 cm (5-7cm)-wide incision in the midline inferior to
the navel was made to take out the surgical specimens. After pulling out the trocar B, a F20 porous



Page 5/15

drainage tube was placed at the pelvic cavities. The incision on the abdominal wall was sutured, stapled,
or adhered.

Laparoscopic Group

After general anesthesia, the patient was placed in lateral decubitus position with lesion side up. The
assistant �nished disinfection and placed the ports. Port a was placed lateral of the navel, port b was
placed in the intersection point of navel level and anterior axillary line, port c was placed at lateral to
musculus rectus abdominis above navel and port d was placed blow port a (Fig. 3). Firstly, the renal hilus
should be found through dissociate connected tissue. After clipping and cutting the renal vein and artery,
the kidney was completely freed. Then the ureter was clamped by hem-o-lock and dissociated as possible
as we could. Then they change their position from head side to foot side, which was bene�cial to remove
the distal ureter dissection and connected bladder wall. And the bladder was sutured with 2-0 barbed
suture. Bladder closure was checked by instilling saline. If urine leakage was not observed, the drainage
tube was placed and the incision was closed step by step.

Follow Up

All patients followed until March 2021 received intravesical instillation therapy 2 weeks after surgery,
once a week for 4~8 times and then once a month for a total of 1 year. According to EUA guidelines, all
patients underwent cystoscopy once 3 months for 1 year, thereafter once a year. And CTU examination
was performed at intervals of every 6 months for 2 years after surgery, and then once annually.

Statistical analysis

The corresponding indicators of the two groups were recorded and compared, and then the data were
analyzed by using the SPSS 25.0 software. Continuous variables were analyzed by T test, while
categorical variables were analyzed by chi-square test or Fisher’s exact test. As P-value less than 0.05, we
considered the comparation of two group was statistically signi�cant difference

Results
<p>All patients �nished their operations completely without converting open operation. In two groups
(Table. 1), no complications and second hospital admissions caused by postoperative complication were
observed after leaving hospital. And the general conditions were not signi�cant difference in age, gender,
BMI, tumor location, tumor size and ASA (P&gt;0.05). In perioperative period, although the operation time
were not signi�cant differences (P&gt;0.05) in two groups, intraoperative blooding loss was less in robotic
group (P&lt;0.05), which means exquisite operation. And the visual analogue scale (VAS) scores of
robotic groups in 1h, 12h and 24h was lower compared with traditional laparoscopic group (P&lt;0.05),
which was also bene�cial from exquisite technique. And the recovery was better in robotic group, which
showed in shorter hospitalization time, earlier ambulation (P&lt;0.05). But there was not difference in
postoperative recovery time of gastrointestinal function as the pathways of two groups were
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intraperitoneal. As all patients received intravesical instillation therapy 2 weeks after surgery routinely. In
our follow-up time (12.17months vs 13.23 months, P&gt;0.05), which the median time to bladder tumor
and other recurrence were 8.7 months according to previous study [16], there were no differences in tumor
recurrence and positive surgical margin (P&gt;0.05). The result showed that our robotic
&ldquo;BRIEF&rdquo; technique was more reliable in exquisite operation and fast recovery compared with
traditional LRNU-BCE.</p>

Discussion
The incidence of UTUC is lower than bladder tumor, accounting for 5%-7% in urothelial carcinoma [1].
Radical nephroureterectomy with excision of bladder cuff in open technique was the gold standard
treatment of UTUC. As the �rst successful LRNU was reported [5], more and more surgeon devoted
themselves to explore new technique to achieve better outcomes. With the popularization of laparoscopic
technique and advances in minimally invasive intervention, the standard surgical method of UTUC shifted
from open technique to laparoscopic technique. For advanced patients, some researches indicated that
open surgery was better than LRNU. [17-20] But some researches have proved that LRNU is similar to the
open technique in oncologic outcomes [2-4]. And compared with open technique, laparoscopic technique
is charactered by minimally invasive and exquisite operation, which contributes to reduce intraoperative
blood loss, decrease injury of adjacent tissue, shorten hospitalization time, achieve rapid recovery and
reduce the occurrence rate of perioperative complications. Urologists are indicated to choose
laparoscopic technique in UTUC. However, the insu�ciencies of LRNU are signi�cant in management of
distal ureter tract and bladder cuff due to in�uence of the angle space.

With development of robotic technique, laparoscopic technique scales new heights. Compared with
traditional laparoscopic technique, robotic laparoscope can magnify the surgical site clearly, which is
basal to accomplish more exquisite operation. And the operative pathway is intraperitoneal exploring
better view of operation and anatomical mark su�ciently, which is friendly to abecedarian compared with
retroperitoneal pathway. At intraoperative period, the surgeon can adjust the camera optionally to achieve
their thoughts which can reduce combination miss with assistant in traditional laparoscopic technique.
After excision of bladder cuff, the urine in bladder remains in bottom to achieve the goal of preventing
leakage of urine as the patient keeps lateral decubitus position. The suture of bladder, which is �nished
by �exible robotic arms, becomes more compact to achieve the goal of mucosa to mucosa. As the
surgeon and assistant can �nish the operation in sitting, their energy is spent less in position to make
them more concentrated in operation. And in our research, it can be found that robotic group are shorter
postoperative bedridden time and hospitalization time, which are bene�cial for their recovery.

And many researches have reported their methods of UTUC in robotic-assisted radical
nephroureterectomy with excision of bladder cuff, especially single robotic-docking technique, which
could eliminate the redocking time to shorten operation time. According to the research of Pugh et al [21],
although single robotic-docking technique can reduce the operative time �nitely, robotic-redocking
technique is more superior in excision of distal ureter and exploration of pelvic anatomy which is core of
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this operation. And our experienced circuit nurses can reduce time of re-docking robot to ten minutes.
Sometimes, economic element is crucial for patients to choose the operative method. Some researches
[22-24] introduce their single robotic-docking method with three robotic arms, which increases economic
press of patients. But our technique only needs two robotic arms which is prone to popularize. And Zargar
et al [25] explored single robotic-docking method of two robotic arms, but it could be limited by short
lateral edge of the rectus muscle decided by height of patients. At present, the single robotic-docking
technique and two robotic-docking technique can be selected optionally due to the fact of patient.

It could be attention that lymph node dissection (LND) was not routinely performed in our center,
although some researches stated that LND was better in oncology outcomes [26,27], the curative role of
LND remains controversial for UTUC [28,29], which could be analyzed by more clinical data and research
afterward. And intravesical instillation therapy timely and normatively after operation could reduce the
incidence of bladder recurrence [30-32]. And our experience is limited by a small number of cases in one
institution. However, our technique is repeatable for abecedarian to make larger cohort with longer follow-
up to evaluate effectiveness of our technique.

Conclusion
In summary, our article describes a basic reliable intraperitoneal extravesical �exible technique in robotic-
assisted radical nephroureterectomy with excision of bladder cuff which can decrease intraoperative
blood loss, shorten postoperative bedridden time and hospitalization time compared with laparoscopic
technique. As the postoperative outcomes and economy aspect, our technique deserves popularization to
bene�t more patients.
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  Robotic
Group(n=35)

Laparoscopic Group(n=43) P value

Age (year) (x±s) 68.79±6.549 69.17±5.084 0.796

Gender (n)      

  Male 15 17  

  Female 14 18 0.802

BMI (x±s) 24.83±2.08 24.55±1.95 0.585

Hematuresis n      

  YES 22 23  

  NO 7 12 0.376

Tumor (lift/right) (n)      

  Lift 12 14  

  Right 17 21 0.911

Tumor location (n)      

  Renal pelvis 19 23  

  Ureter 10 12 0.987

Tumor stage (T1/T2/T3) (n)      

  T1 18 23  

  T2 9 9  

  T3 2 3 0.883

ASA(±s) 2.38±0.62 2.49±0.56 0.48

Maximal tumor size (cm) (x±s) 2.34±0.53 2.174±0.52 0.221

Operation time (min) (x±s) 121.69±10.41 116.43±13.32 0.088

Intraoperative blood loss (ml) (x±s) 36.38±15.86 50.57±27.94 0.014*

Postoperative ambulation (h) (x±s) 7.24±1.37 9.14±2.03 <0.001*

Postoperative pain score(x±s)      

  1h after surgery 4.52±0.74 5.71±0.86 <0.001*

  12h after surgery 2.97±0.68 3.51±0.78 0.004*

  24h after surgery 1.72±0.59 2.31±0.63 <0.001*
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  48h after surgery 1.28±0.46 1.37±0.49 0.426

Recovery of bowel function (h)
(x±s)

7.09±1.20 7.17±1.47 0.802

Hospital stay(days) (x±s) 3.55±0.686 6.32±1.68 <0.001*

Follow-up(month) (x±s) 12.17±3.67 13.23±3.99 0.279

Positive surgical margin (n) (x±s) 0/29 1/35 0.359

Recurrence(n)      

  Bladder recurrence 1/29 3/35 0.399

  Local/retroperitoneal 1/29 2/35 0.669

* Statistically signi�cant

Figures
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Figure 1

Surgical technique of patient. (A), port placement of RRUN in �rst step; (B), surgical robot position in �rst
step; (C), port E placement in second step; (D), surgical robot position in second step.
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Figure 2

Image of surgical procedure. (A), detection of right ureter; (B), isolation and ligation of renal artery and
vein; (C), detection of ureter in second step; (D, E), dissection of ureter and bladder cuff; (F), the bladder
after removement of bladder cuff; (G, H), suturing the bladder. RRA, right renal artery; RRV, right renal vein;
U, ureter; B, bladder
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Figure 3

The port placement of laparoscopic group.


