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Early outcomes of robotic retroperitoneal partial nephrectomy:
evaluating surgical success with margin, ischemia, and
complication score
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SUMMARY

OBJECTIVE: The objective of this study was to evaluate the minimum number of required cases for successful robotic retroperitoneal partial
nephrectomy for an experienced surgeon in transperitoneal robotic surgery.

METHODS: Our prospectively collected clinic database was evaluated retrospectively, and 50 patients who underwent robotic retroperitoneal partial
nephrectomy by a single experienced surgeon from January 2019 to February 2023 were included in this study. Demographic and perioperative data
and R.E.N.A.L. nephrometry scores were noted. margin, ischemia, and complication score was used to predict surgical success. Receiver operating
characteristic curve analysis was used to determine how many cases were required to achieve margin, ischemia, and complication score positivity
and to apply the off-clamp technique. Also, the first 25 patients were assigned to Group 1 and the second 25 patients to Group 2, and the data were
compared between the groups.

RESULTS: The patients’ demographic data and tumor characteristics were similar in the groups. The off-clamp technique and sutureless technique
rates in Group 2 were significantly higher than that in Group 1. Margin, ischemia, and complication score positivity was observed in 60% (n=15) of
Group 1and 96% (n=24) of Group 2. At receiver operating characteristic curve analysis, the 25th and later cases were statistically significant interms
of margin, ischemia, and complication score positivity. In terms of performing surgery with the off-clamp technique, the 28th and subsequent cases
were statistically significant.

CONCLUSION: Atotal of 25 or more cases appear to be sufficient to provide optimal surgical results in robotic retroperitoneal partial nephrectomy
for an experienced surgeon.
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INTRODUCTION

Renal cell cancer (RCC) is the third most common uro-

have been developed to interpret successful PN surgery, such

as the margin, ischemia, and complication (MIC) score®.

logical cancer!. Partial nephrectomy (PN) is the princi-
pal treatment method of ¢T1 stage RCC2 Robotic PN
can be performed using a transperitoneal or retroperito-
neal approach. Almost all urologists have become familiar
with the transperitoneal method because of its prominent
anatomical landmarks, easy trocar placement, and more
frequent use in resident training. Although the robotic
retroperitoneal approach has advantages, especially in pos-
terior-located tumors, it is not used in many urology clin-
ics due to technical difficulties and it is thought that the
learning curve is steep.

The most important goal in PN surgery is to achieve suc-
cessful oncological results without complications and preserve

renal functions (trifecta)®. In addition, various scoring systems

The most important factor that affects the success of PN and
MIC scores is the experience of the surgeon’. The purpose of
this study,was to evaluate the minimum number of required
cases for successful robotic retroperitoneal partial nephrectomy
(RRPN) surgery for an experienced surgeon in transperitoneal
robotic surgery.

METHODS

Patients and data collection

Following the institutional clinical research ethics commit-
tee approval (no. 22/10, dated 08/12/2022), we reviewed our
clinic database which is routinely and prospectively collected.
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How many cases are required for successful robotic retroperitoneal partial nephrectomy?

Patients with previous histories of ipsilateral kidney surgery,
solitary kidney, bilateral kidney tumors, and incomplete data
were excluded. A total of 50 patients who underwent RRPN
between January 2019 and February 2023 and completed at
least 3 months of postoperative follow-up were included in this
study. All RRPN procedures were performed by a single expe-
rienced surgeon (MA). Demographic, clinical, and periopera-
tive data, R.E.N.A.L. nephrometry and MIC scores, pre- and
post-operative third-month laboratory findings, complications,
and pathology results were analyzed. These 50 patients were
subsequently divided into two groups according to their oper-
ation dates. The first 25 patients constituted Group 1 and the
second 25 patients constituted Group 2.

R.E.N.A.L. nephrometry scores were calculated as described
by Kutikov®. Total operation time, console time, renal artery
separation time, renography time, amount of bleeding, and
Ischemia time in on-clamp PN operations were analyzed.
Surgical margin (SM) negativity in pathology reports, Ischemia
time less than 20 min, and absence of complication were defined
as MIC score positivity (+)*.

Figure 1. Surgical steps of robotic retroperitoneal partial nephrectomy.

a) ldentification of the ureter and gonadal vein in left robotic retroperitoneal

Surgical technique
The Da Vinci Xi (Intuitive Surgical, Sunnyvale, CA, USA) robotic
surgery system was used in the operations. All operations were per-
formed with the patient in the 90° angle lateral decubitus position
and tumor side up. A standard retroperitoneal radical nephrec-
tomy (RN) four-arm approach port configuration was employed.
The kidney was subsequently released over the psoas muscle.
Anatomical landmarks (the ureter and vena cava or aorta) were
identified. The renal artery was found and separated with a ves-
sel loop. Subsequently, Gerota’s fascia was incised, and renal mass
was dissected and enucleated using a robotic bipolar dissector and
monopolar scissors. Mass dissection and enucleation were started
with the off-clamp technique in all cases. However, the on-clamp
technique was applied in cases in which adequate hemostasis could
not be achieved with electrocoagulation or suturing during mass
enucleation. Renography was performed with two layers of running
sutures. A 3-0 monofilament barbed suture (V-Loc™, Medtronic)
was used for the deep layer, and a 2-0 polyglactin suture was used
for the cortical layer. Cortical layer sutures were secured on the

renal capsule using the sliding clip technique (Figure 1).

partial nephrectomy. (b) Separation of the renal artery and renal vein in left robotic retroperitoneal partial nephrectomy. (c) Incision of Gerota'’s
fascia and identification of the mass in the left kidney. (d) Enucleation and excision of the mass. () Tumor bed after excision of the mass. (f) Running
suture renography with the sliding clip technique.
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Renography was not performed (sutureless surgery) in cases
in which complete hemostasis was achieved with bipolar and
monopolar energy electrocoagulation, the pelvicalyceal system
and vascular structures were preserved, and only a hemostatic
patch (Veriset™, Medtronic) was placed on the tumor bed.
The operation was terminated with drain insertion.

Statistical analysis

Statistical analyses were performed using SPSS version 15.0
for the Windows software (SPSS, Chicago, IL, USA) program.
‘The Shapiro-Wilk test was performed to determine the normal-
ity of distributions for continuous variables. Normally distrib-
uted continuous variables were compared using the Student’s
t-test, and non-normally distributed variables using the Mann—

Whitney U test. Pearson’s chi-square or Fishers exact test was

Table 1. Patients’ tumor characteristics and surgical and functional results.

applied for categorical data. Normally distributed continu-
ous variables were expressed as mean plus standard deviation
(SD), and non-normally distributed variables were expressed as
median. Categorical variables were expressed as numbers and
percentages. Receiver operating characteristic (ROC) curve
analysis was used to determine the number of cases required to
provide sufficient surgical experience for achieving MIC score
positivity and to apply the off-clamp technique. p-value less
than 0.05 were regarded as significant.

RESULTS

Demographic data, tumor characteristics, and R.E.N.A.L.
nephrometry scores of patients were similar among the groups
(Table 1). There was no significant difference between the groups

T e 1029 | Growzinezs

Age (years) 54.76+14.51 59.64+11.84
Female (n, %) 6 (24) 7(28)
Gender
Male (n, %) 19 (76) 18(72)
BMI (kg/m?) 27.2+3.62 26.48+3.45
) Right (n, %) 14 (56) 14.(56)
Tumor side
Left (n, %) 11 (44) 11 (44)
Clinic tumor size (cm) 3.65+1.40 3.44+1.21 >0.05
R.E.N.A.L. nephrometry score 6 (4-10) 6 (4-10)
Anterior (n, %) 3(12) 6(24)
Mass Location
Posterior (n, %) 22(88) 19(76)
Renal artery separation time (min) 18.52 18.24
Console time (min) 147.36£55.93 141.16£35.38
Renography time (min, n) 21.44+1.95 (25) 20.64+2.87 (11)
Sutureless (n, %) 0(0.00) 14 (56.0) <0.001
Off-clamp (n, %) 12 (48.0) 22(88.0) 0.002
Ischemia time (min, n) 27.69+9.99 (13) 17.33+2.5 (3) 0.051
Estimated blood loss (mL) 150 (30-500) 120 (30-500)
Preoperative Hb level (g/dL) 13.9340.33 14.2240.36
Postoperative Hb level (g/dL) 12.97+0.35 12.66+0.35
Preoperative creatinine level (mg/dL) 0.96£0.03 1.04+0.04
3rd month creatinine level (mg/dL) 0.98+0.03 1.04+0.04
Postoperative third month eGFR 80.48+3.20 74.60£3.68 >0.05
Surgical margin positivity (n, %) 5(20) 1(4)
°Malign (n) 23 21
°°Clear cell 14 14
°°Papillary 4 4
°°Oncocytic-chromophobe 5 3
MIC score positivity (n, %) 15 (60) 24 (96) 0.002

Bold indicates statistically significant values.
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in terms of preoperative mean serum creatinine levels, e<GFR
levels, total operation times, or mean renal artery separation
times. However, the mean renography time was significantly
shorter in Group 2 (p<0.05). Mean console times tended to
become shorter from Group 1 to Group 2 (147.4£56 and
141.2436 min, respectively).

The off-clamp technique (zero Ischemia) ratios in Group 1
and Group 2 were 48% (n=12) and 88% (n=22), respectively,
and significantly higher in Group 2 (p=0.002). In addition,
while no sutureless surgery was performed in Group 1, 14 (56%)
patients in Group 2 underwent sutureless RRPN (p<0.001).
When the sutureless operation patients were excluded, the
mean renography time in Group 2 was 20.64%2.87 min and
similar to that in Group 1 (Table 1).

Although 14 patients underwent sutureless and clamp-
less RRPN in Group 2, no significant difference was observed
between the groups in terms of mean intraoperative blood
loss and postoperative Hb levels. Four patients received post-
operative single-unit red blood cell suspension transfusion in
all patients. Ureteral injury developed in one case in Group 1
as a major complication, and a perioperative ureteroureteros-
tomy was performed. No patient was converted to open sur-
gery. The median time to return of bowel functions (flatulence)
was 1 day, and drain removal times and lengths of hospital
stay were 3 days in two groups. Prolonged urinary drainage
was seen in one patient in Group 2 who underwent sutureless
surgery and spontaneously terminated on the 32nd day with
D-J stent placement.

There was no statistical difference between the groups in
terms of pathological tumor sizes. SM positivity was detected in
five cases in Group 1 and one case in Group 2. There was no dif-
ference between the groups in terms of pathological benign-ma-
lignant tumor rates and malignant subtypes. There was also no
significant difference in terms of mean creatinine levels and
eGFR averages in the postoperative third month. MIC score
positivity reached 60% (n=15) and 96% (n=24) in Groups 1
and 2, respectively, and was significantly higher in Group 2
(p=0.002) (Table 1).

At ROC curve analysis of all RRPN (n=50) operations
listed chronologically according to the date of operation, the
28th case and later were statistically significant in terms of off-
clamp (zero ischemic) technique surgery (AUC=0.78, 95%CI
0.638-0.924, p=0.001). In terms of MIC score positivity, the
25th case and later were statistically significant at ROC curve
analysis (AUC=0.78, 95%CI 0.644-0.918, p=0.005).

The median follow-up period was 13.28 months (3-51.87)
for all cases and 30.58 months (7.93-51.57) for the SM-positive
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cases. Local tumor recurrence was observed in two patients
without SM positivity in the first year.

DISCUSSION

The principal therapeutic step in non-metastatic RCC is PN
or RN. The positive effects of PN on renal functions and
cardiac disease risk have previously been demonstrated in
cT'1-stage renal tumors®. Achieving low complication rates
and short hospital stays in surgical treatment is important
in terms of patient health and effective use of the healthcare
workforce. RRPN provides advantages such as shorter renal
artery separation and surgery time, a short bowel function
recovery time, and shorter hospital stays compared with the
transperitoneal approach, according to the existing medical
literature’. In addition, RRPN is advantageous in posteriorly
located renal tumors and in patients with previous histories
of abdominal surgery®.

The mean renal artery separation time for all patients was
approximately 18 min, which is shorter than the results of stud-
ies (21-41 min) in the literature’. Bowel function recovery time
and length of hospital stay were 1 and 3 days, respectively, and
consistent with the previous literature®.

Margin, ischemia, and complication score positivity rates
of 55-96.7% have been reported in different studies'"'2.
MIC score positivity was achieved in 39 (78%) cases among all
patients in this study. However, the MIC score positivity rate
approached 96% in Group 2. In addition, ROC curve analysis
showed that the 25th and subsequent cases were significant in
terms of providing MIC score positivity and also emphasized
the importance of surgeon experience.

The upper limit of renal Ischemia time for maximum pres-
ervation of renal functions in the on-clamp technique has been
reported at 20-25 min in different studies’®. On-clamp tech-
nique was applied in 32% (n=16) of all cases in this study, and
the mean renal Ischemia time was calculated as 25.7519.91
min. However, the on-clamp technique was applied to only
12% (n=3) of the cases in Group 2.

Greater bleeding may be expected in the off-clamp tech-
nique. In this study, although the off-clamp technique rates
differed significantly between Groups 1 and 2, no difference
in mean blood loss was observed between the groups. This can
be attributed to the powerful robotic monopolar and bipo-
lar electrocoagulation in the off-clamp technique surgeries.
In addition, ROC curve analysis showed that the 28th and
subsequent cases were significant in terms of off-clamp tech-

nique surgery.
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Sutureless PN studies have appeared in different publica-
tions since 2003'. These have reported that complete hemosta-
sis can be achieved by means of electrocoagulation and placing
hemostatic agents on the tumor bed, with no complications in
some PN case series”. Sutureless PN is applied with the idea
that the renal arcuate arteries can be preserved, renal medulla
Ischemia can be minimized, glomerular loss can be reduced,
and saturation-caused bleeding may be avoided'®. Although all
the groups in this study registered similar nephrometry scores,
the sutureless technique was applied only in Group 2. Sutureless
PN is possible with increased surgical experience.

Renal artery separation times were similar in the groups.
This was attributed to the fact that the basic steps before sep-
arating the renal artery, such as creating an adequate working
area by releasing the posterior and superior aspects of the kid-
ney and identifying the ureter and the main vascular struc-
tures, were performed respectively in each case. No difference
was observed in renography times between the groups, and
this shows that, despite an increase in surgical experience,
there was no decrease in the time spent by the surgeon on
basic safety precautions.

SM positivity was detected in six (12%) cases, a figure that
appears to be at the upper limit compared with the previous
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