
Introduction 

The minimally invasive approach to intraabdominal surgery in 
urology has been revolutionized by introducing the DaVinci SP 
(Intuitive Surgical, Sunnyvale, CA, USA), whose benefits can be 
maximized in bilateral renal masses, where conventional multiport 
requires too many holes to insert trocars for the robotic instru-
ment. Bilateral renal tumors account for approximately 3% of renal 

While simultaneous bilateral partial nephrectomy with a conventional multiport robot has been consistently reported since the 2010s, 
the introduction of the DaVinci SP system (Intuitive Surgical, Sunnyvale, CA, USA) could provide a novel way to perform surgery on bi-
lateral kidneys while innovatively reducing the number of incisions. In our first report worldwide, the patient with bilateral small renal 
mass (2.0 cm for the left and 1.5 cm for the right side) and preoperative normal renal function was placed in the lateral decubitus po-
sition on an inverted bed. After tilting the bed to be as horizontal as possible, a 4-cm incision was made in the lower part of the umbi-
licus for the floating trocar technique. The partial nephrectomy was performed reliably as with the conventional transperitoneal ap-
proach, and then the patient could be repositioned to the contralateral side for the same procedure, maintaining all trocars. Total op-
eration time (skin to skin), total console time, and the left- and right-side warm ischemic times were 260, 164, 27, and 23 minutes, 
respectively, without applying the early declamping technique. The estimated blood loss was 200 mL. The serum creatinine right after 
the operation, on the first day, 3 days, and 90 days after surgery were 0.92, 0.77, 0.79, and 0.81 mg/dL, respectively. For 90 days after 
the procedure, no complications or radiologic recurrence were observed. Further clinical studies will reveal the advantages of using the 
DaVinci SP device for this procedure over traditional multiport surgery, maximizing the benefit of a single port-based approach. 
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tumors [1], and a simultaneous bilateral partial nephrectomy with 
a conventional multiport robot has been consistently reported 
since the 2010s. However, applying the DaVinci SP device by the 
transperitoneal approach through a median small incision for the 
floating trocar technique could provide an alternative surgical op-
tion that allows a bilateral approach to the kidney under a single 
anesthesia session. Here, we present the surgical technique and lit-
erature review.  
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Fig. 1A Fig. 1B

출판사께: 화살표 색이 적절한 지 검토해 주세요. 흰색이 잘 안보여서 노랑으로 했는데
적절한 지 잘 모르겠습니다. 출판사에서 결정해 주세요

Case  

Ethical statements: This study was approved by the Institu-
tional Review Board (IRB) of Yeungnam University Hospital 
(IRB No: YUMC-2023-08-019). Written informed consent 
was obtained from the patient for the publication of this re-
port including all clinical images.

A 52-year-old man presents to the outpatient urology department 
with an incidentally discovered bilateral kidney mass by ultra-
sound. On the abdominal computed tomography (CT), the mass-
es measured 1.5 cm on the right and 2.0 cm on the left. The RE-
NAL (radius, exophytic/endophytic, nearness to collecting system 
or sinus, anterior/posterior, and location relative to polar lines) 
nephrometry score was 5 for both sides the PADUA (preoperative 
aspects and dimensions used for an anatomical) score was 7 for the 
left and 8 for the right sides (Fig. 1). The patient had no previous 
history of surgery or trauma and no history of comorbidities or 
medications. Preoperatively, serum creatinine and estimated glo-
merular filtration rate (eGFR) were 0.81 mg/dL and 86.7 mL/
min/1.73 m2, respectively. All other preoperative laboratory find-
ings were within normal limits. His body mass index was 24.3 kg/
m2. Given the relatively small size of the masses, a preoperative bi-
opsy was not performed. 

Given the larger mass in the left kidney and two renal arteries on 
the CT image, a left-side procedure was attempted first. The pa-

tient was placed on the right-side lateral decubitus position on an 
inverted bed. After tilting the bed to be as horizontal as possible, a 
4 cm incision was made in the lower part of the umbilicus. Then, 
an SP Access Kit (manufactured by Intuitive Surgical) was installed 
for the floating trocar technique. An additional port for the assis-
tant manipulating the laparoscopic device was made on the mid-
line above 5 cm from the umbilicus, with a blind supporting the 
peritoneum with fingers through the previously made midline in-
cision (Fig. 2A). 

The surgical procedure involved robotic instruments, specifical-
ly monopolar curved scissors, Fenestrated bipolar forceps, Cadiere 
forceps, and needle drivers. Robotic partial nephrectomy was per-
formed using the same procedure as the usual transperitoneal ap-
proach. In brief, the double renal artery was isolated, and two sepa-
rate vessel loops were placed around them. The location and depth 
of the tumor were confirmed by intraoperative ultrasound, then 
the surface of the kidney was scored using a monopolar curved 
scissor. After clamping the arteries, indocyanine green was admin-
istrated to confirm complete ischemic status utilizing the firefly 
function. After careful resection of the tumor surrounding the 
pseudo capsule of the tumor, the baseline bleeding was secured 
with 15 cm of 3-0 observable suture, then resected renal parenchy-
ma were closed with interrupted fashion utilizing the same suture 
material embedded with a large-sized surgical clip at the distal end. 
The procedures were performed without applying the ear-
ly-declamping technique to minimize potential bleeding. The 

Fig. 1. The coronary images on preoperative computed tomography show (A) a 1.5-cm right and (B) a 2.0-cm left endophytic mass 
(arrows).
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Fig. 2. The configuration for the robotic assessment port and 
additional laparoscopic port is designed to (A) the bilateral 
access to the renal mass and (B) postoperative status 3 days 
after surgery at the time of discharge. Note that the drain for 
both sides was inserted via a single midline port for the assis-
tant.

Fig. 3. (A) Preparation for the right-side procedure after undocking the robotic instrument for the left-side procedure. (B) Note 
that all the trocars inserted into the peritoneum were maintained utilizing surgical drape material.

specimen was removed through the midline port without a laparo-
scopic sac device. The robot was undocked, and an Ioban 2 antimi-
crobial incise drape (3M Company, St. Paul, MS, USA) was ap-
plied, maintaining all the trocars inserted into the peritoneum (Fig. 
3A). The patient’s position was changed to the left decubitus, and 
the robot was re-docked to the same port (Fig. 3B). The operation 
on the right kidney was performed similarly, with the drain in-
stalled through the assist port site in the center, just like the already 
inserted left (Fig. 2A). 

Total operation time (skin to skin) was 260 minutes, including 
the console time of 164 minutes. Among the console time, the left-

side procedure was taken 109 minutes, with a warm ischemic time 
(WIT) of 27 minutes. The console and WIT were 55 minutes and 
23 minutes for the right-side procedure, respectively. The estimat-
ed blood loss was 200 mL. The patient started a diet the next day 
and was discharged from the hospital on the third day according to 
the terms of his insurance (Fig. 2B). No perioperative complica-
tion, including blood transfusion, occurred. 

Pathologic reports confirm a clear-cell type of renal cell carcino-
ma with margin negativity for both sides. Fuhrman grade was 2/4 
for both sides. The serum creatinine right after the operation, on 
the first day, the day of discharge, and 90 days after surgery were 
0.92, 0.77, 0.79, and 0.81 mg/dL, respectively. There were no ad-
verse events such as hematuria, flank pain, or readmission requir-
ing further management for 90 days after the procedure, and no 
abnormalities such as surgical site recurrence, anastomotic leakage, 
or local inflammation were observed on the abdominal CT at 3 
months (Fig. 4). 

Discussion 

In the case of simultaneously detected kidney cancer, the kidney 
cancer on one side is often too large to be preserved. Though it 
could be found in the form of synchronous metastasis on the con-
tralateral side from the large-sized tumor [2], kidney preservation 
is increasingly possible if detected early with the ubiquity of imag-
ing diagnostics [3]. Nevertheless, the optimal treatment strategies 
for patients with synchronous bilateral renal tumors have not been 
established yet. 

Given the potential risk of high-grade kidney cancer and the pa-

AA BB

BBAA

https://doi.org/10.12701/jyms.2023.0103250

Ko et al.  DaVinci SP-based simultaneous bilateral partial nephrectomy



Fig. 4Fig. 4

tient has already clinically progressed to synchronous metastasis, 
systemic treatment may be considered, but surgical removal is the 
most commonly attempted treatment for kidney cancer detected 
in the absence of distant metastases. Previously, the main treat-
ment options for bilateral renal tumors were unilateral nephrecto-
my combined with partial resection for the contralateral side or bi-
lateral partial nephrectomy [4-6]. Because bilateral nephrectomy 
could have a devastating impact on quality of life and loss of renal 
function could potentially shorten a patient's life expectancy, the 
renal-sparing approach has become the preferred option when fea-
sible. Non-surgical removal options such as cryoablation, radiofre-
quency ablation, or irreversible electroporation may be performed 
as alternative methods of kidney preservation but have not been 
reported to perform as well as partial nephrectomy in long-term 
follow-up. 

Regarding the timing of partial nephrectomy for bilateral masses, 
there has been controversy over whether it should be performed si-
multaneously or sequentially. In the absence of guideline state-
ments, partial nephrectomy for bilateral kidney cancer has been 
tried as a staged operation in many cases and has been accepted 
traditionally as the standard approach. Lowrance et al. [6] reported 
that the staged procedure could minimize the decline in renal func-
tion, and patients could avoid dialysis treatment. However, the 
number of reports demonstrating no significant elevated risk in the 
requirement for dialysis after the simultaneous procedure has in-
creased. In a report from the Mayo Clinic of 75 simultaneous bilat-
eral cases, including most cases by open series performed from 

1974 to 2013, eight patients suffered acute renal failure during the 
perioperative period, but none progressed to dialysis [3]. The 
eGFR values exhibited a median decrease of –19 mL/min/1.73 
m2 before and after surgery; therefore, the authors recommended 
the staged procedure for patients with preoperative impaired renal 
function. From the retrospective data accumulated over a decade 
(2009–2018), Di Maida et al. [7] compared the perioperative out-
comes from the simultaneous procedure with the staged one. 
Among 41 patients included, a simultaneous approach was chosen 
in 17 patients (42%). Patients treated with a staged strategy 
showed significantly higher median cumulative operative time 
(310 minutes vs. 240 minutes, p= 0.01), WIC (18 minutes vs. 10 
minutes, p= 0.03), and length of stay (10 days vs. 6 days, p= 0.01) 
than patients receiving simultaneous surgery. No significant differ-
ences were found according to the median change of eGFR from 
the baseline to 3 months and disease-free survival in patients treat-
ed with simultaneous versus staged surgery. 

Although retrospective, there are a growing number of reports of 
reliable simultaneous bilateral partial nephrectomy in the robotic 
era. Otoshi et al. [8] first reported their simultaneous robotic par-
tial nephrectomy series for eight patients, with the tumors’ median 
size of 1.4 cm (range, 0.9–9.0 cm). The eGFR 30 days after surgery 
decreased slightly compared to before but recovered to the preop-
erative level with no significant differences. In the most extensive 
patient report to date, Gallo et al. [9] performed simultaneous ro-
botic partial nephrectomy in 27 patients, with a median operative 
time of 250 minutes and a median WIT of 15 minutes. However, 

Fig. 4. The coronary images on postoperative computed tomography taken 3 months after surgery demonstrate no evidence of re-
currence or urine leakage (arrows).
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the complications were reported in seven patients (25.9%), mainly 
represented by Clavien-Dindo grade II events (six blood transfu-
sions), and positive surgical margins were assessed in two of them 
(3.7%). 

The unique advantage of robotic partial nephrectomy is that it 
can be performed through a single port compared to conventional 
multiport robots. In a systematic review of five comparative articles 
comparing the perioperative outcomes from the conventional 
multiport performing robot-assisted partial nephrectomy pub-
lished, a recent systemic review demonstrated similar effectiveness 
and safety, with a marginally shorter length of hospital stay and less 
blood loss by a single port-based approach [10]. Simultaneous par-
tial nephrectomy via transperitoneal midline approach could be a 
novel surgical category that maximizes the benefits of these previ-
ously proposed robotic single port surgeries and the technological 
advances of the DaVinci SP device, maintaining acceptable surgi-
cal, oncological, and functional outcomes. Further clinical studies 
will reveal the advantages of using this device for this procedure 
over traditional multiport surgery, maximizing the benefit of a sin-
gle port-based approach. 
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