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Abstract
Determine procedure and patient outcome dierences between multiport robotic-assisted cholecystectomies and single 
port robotic assisted cholecystectomies. We are retrospectively comparing clinical data from patients that have received 
cholecystectomy procedure using DaVinci XI (MPC) and SP (SPC) by two surgeons between December 2021 and April 
2023. There was a total of 119 patients; 99 patients underwent robotic-assisted multiport cholecystectomy using DaVinci 
XI (MPC) and 20 patients underwent robotic-assisted single port cholecystectomy using DaVinci SP (SPC). Patient data 
including demographics, robotic operation time and postoperative complications were collected retrospectively and ana-
lyzed using unpaired t-test with p-value < 0.05. The comparison will focus on patient demographics, robotic procedure time, 
post-operative complications between the two patient groups, multiport robotic-assisted cholecystectomy and single port 
robotic-assisted cholecystectomy. There were no intraoperative or postoperative complications in all 119 patient procedures. 
There was no signicant dierence between active procedure time between multiport DaVinci XI and single port DaVinci 
SP (14.78 ± 9.7, 11.75 ± 3.16 (p = 0.386). The non signicance decreases in active procedure time and no intraoperative, 
postoperative complications suggest single port cholecystectomy can be considered as a safe option for robotic-assisted chol-
ecystectomy and should be considered as an alternative for patients especially for cosmetic appeal. This study was reviewed 
and granted exemption under TUC IRB Review Board (# M-1324).
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Introduction

As technological advances have progressed, robotic sur-
gery is widely replacing laparoscopic procedures due to 
improvement in degrees of freedom and comfortable con-
sole use [1]. There are dierent models for robotic surgery, 
such as the DaVinci surgical system, in the same manner 

but easier dissections owing to enhanced wrist articulation 
for improved access to challenging anatomical angles[2]. 
Similar to the multiport transition to single port in tradi-
tional laparoscopic surgery, robotic surgery is advancing 
from multiport to single port procedures. The newer system 
DaVinci SP uses one port and one robotic arm with multi-
ple tools attached eliminating the need for multiple incision 
openings that suggest quicker recovery for patients [2].

Prior investigations in single port surgeries report that 
the main advantage compared to multiple ports is cos-
metic appeal for patients [3]. DaVinci SP has previously 
been shown to be a safe and feasible application for chol-
ecystectomy and hernias [4], however this comparison did 
not include dierent robotic systems. Other studies have 
compared DaVinci SI and DaVinci SP; however, the use 
of DaVinci SI was unfavored due to limitations with endo 
wrist robotic movement [5] and availability to purchase. In 
Korea, DaVinci SP was compared to Davinci SI/XI, how-
ever DaVinci SI and XI are grouped together despite being 
dierent systems and the technique utilized a gel port and 
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hemlock that may change the positioning and added di-
culty to the SI/XI with collision of robotic arms compared 
to SP[6] or DaVinci XI consisted of a crossover technique 
of single incision with multiple arms [7]. In Choi et., it was 
demonstrated there was shorter operation time in SP group 
compared to SI/XI group with post-operative complications 
were comparable [6]. There are no current studies in the US 
comparing the use DaVinci SP single port and DaVinci XI 
multiport for robotic cholecystectomies.

This will be the rst retrospective study in the US that is 
directly comparing these two robotic systems DaVinci XI 
and SP for multiport and single port cholecystectomies to 
determine any dierences in patient outcomes. We hypoth-
esize there will no signicance in dierences in procedure 
times or post-operative complications in robotic cholecys-
tectomies between DaVinci XI (multiport) and DaVinci SP 
(single port), procedures using either method are feasible 
and ecient for patients suering from gallbladder disease.

Materials and methods

We retrospectively reviewed patient data between December 
2021 and April 2023 who underwent robotic cholecystec-
tomy using the Da Vinci System Xi (MPC) and SP (SPC) 
by two surgeons, Dr. Matthew Schultzel D.O. and Dr. Dan-
iel Burgess D.O., in the United Medical Doctors Network. 
Patients chosen for robotic cholecystectomy using DaVinci 
SP or XI were under the surgeon’s discretion based on their 
diagnosis and risk factors including BMI, multiple high-risk 
comorbidities, previous abdominal surgeries and complica-
tions. These included but limited to patient selection for SPC 
patients had BMI less than 40, not currently on anticoagula-
tion, acute cholecystitis, gangrenous gallbladder, signs of 
sepsis, prior abdominal wall surgeries including abdomi-
nal wall repair, ventral hernias, open abdominal surgeries, 
exploratory laparotomy. If patients met any of conditions, 
patients were advised to undergo MPC.

All patients were placed under general anesthesia 
under the guidance of an anesthesiologist. The patients 
were sterilized and draped in the normal sterile fashion. 
Patients who underwent multiport cholecystectomy 4 
incisions made in the abdomen including left upper quad-
rant, through umbilicus, 2 on patient’s right-hand side for 
insertion trocars of 3 ports of 8 mm and 1 port of 12 mm. 
Patients that underwent single port cholecystectomy had 
one 2–3 cm incision created though the umbilicus for 
insertion of a trocar by the surgeon. After docking the 
robotic arm(s), the surgeon would complete cholecystec-
tomy procedure including dissection, ligation of cystic 
duct and artery and removal of gallbladder from the sepa-
rate consoles. After completion of the procedure, arms 
were undocked, and the port sites were sutured in a normal 

fashion under the surgeon's discretion. Patients were trans-
ferred into recovery for observation and then discharged 
within one to three days. Patients were instructed to follow 
up within two weeks post procedure.

The retrospective data collected focused on patient 
demographics, robotic active procedure time and post-
operative complications including excessive bleeding 
requiring hemostatic agent or blood transfusion, remis-
sion within 30 days, bile duct injury, conversion from SPC 
to MPC or SPC and MPC conversion to open procedure, 
surgical site infection. The patient data was analyzed 
using unpaired t-test analysis and chi-squared test with 
p-value < 0.05. Due to the unequal sample size, we can-
not assume normality in both groups, therefore we cal-
culated Mann–Whitney U Test for active procedure with 
p value < 0.05. This project was reviewed and granted 
exemption by Touro University California IRB commit-
tee (IRB Application # M-1324).

Results

During the retrospective review, we collected patient infor-
mation on 119 patients, 99 patients underwent robotic chol-
ecystectomies with DaVinci XI using multiport method 
(MPC) and 20 patients with DaVinci SP using single port 
method (SPC). The demographics for the patient populations 
for MPC and SPC include ages (52.8 ± 16.60, 52.1 ± 16.09), 
BMI of (30.2 ± 7.49, 25.79 ± 4.13 (P = 0.0005)), male (32%, 
35%) and female (68%, 65%) respectively as seen in Table 1. 
There is a signicance dierence between BMI in the two 
groups (p = 0.0005), that would reect the surgeons selec-
tion criteria for SPC that may introduce selection bias later 
further discussed. The patients reported previous abdominal 
surgeries in SPC and MPC were 35% and 43% and history 
of multiple comorbidities of 65% and 57% respectively. The 
patients in MPC group had overall diagnoses consisting of 
52% cholelithiasis, 11% biliary dyskinesia, 8% biliary colic, 
4% gallbladder polyp, 4% chronic cholecystitis and remain-
ing included combination of diagnoses or other gallbladder 
disease. Compared to SPC patient diagnosis for cholecystec-
tomy were divided of 52% cholelithiasis, 14% biliary dyski-
nesia, 10% biliary colic,10% gallbladder polyps, 5% chronic 
cholecystitis and remaining other diagnoses including com-
bination or other gallbladder disease as depicted in Table 1.

Analysis of active procedure time for MPC and SPC 
(14.78 min ± 9.72, 11.75 min ± 3.16, p = 0.39) as seen in 
Fig. 1. There were no complications reported including 
conversion to open, post-complications or mortality. Images 
from patient in SP group post operation ranging fresh post-
operative, two weeks post-operative and six weeks post-
operative as seen in Figs. 2, 3, 4.
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Table 1  Patient Demographics 
Between Both Groups DaVinci XI MPC DaVinci SP SPC p-value

N = 99 20
Age (mean ± SD) 52.84 ± 16.60 52.1 ± 16.09 0.85
BMI (kg/m2) 30.18 ± 7.49 25.79 ± 4.13 0.0005
Male 32% 35% 0.85
Female 68% 65% 0.85
Multiple Comorbidities 57% 65% 0.68
Previous Abdominal Surgeries 43% 35% 0.62
Diagnoses
Cholelithiasis 53% 52%
Biliary Dyskinesia 11% 14%
Biliary Colic 8% 10%
Gallbladder Polyp 4% 10%
Chronic Cholecystitis 4% 5%
Other or Combination 20% 10%

Fig. 1  Comparison between 
DaVinci XI Multiport and 
DaVinci SP Single Port Chol-
ecystectomy Active Procedure 
time. DaVinci XI (blue) average 
14.78 ± 9.72 min and DaVinci 
SP (red) 11.75 ± 3.16 min 
(p = 0.013)

Fig. 2  Images from SP Patient Fresh Post Operation
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Discussion

There has been no study comparison between the robotic-
assisted cholecystectomy using Davinci XI and DaVinci 
SP in the United States. In our comparison between robotic 
systems, patients who underwent cholecystectomies with 
DaVinci SP had lower active robotic time by a dierence 
of approximately 3 min (p = 0.39). This conrms the stud-
ies conducted in Korea illustrating no dierences between 
the procedure times [7], however Kang et el. used DaVinci 
XI to stimulate a single incision cholecystectomy that dif-
fers from our multiport use. We recognize the small dif-
ference between the timing which may not be clinically 
meaningful, but it suggests that DaVinci SP can perform 
single port robotic-assisted cholecystectomies in simi-
lar amount of time or faster compared to the DaVinci XI 
multiport robotic-assisted cholecystectomies. There were 

no complications observed in either groups intra-operative 
or post-operative, as suggested in other studies support-
ing the safety of DaVinci SP for robotic cholecystectomy 
compared to the laparoscopic procedure [8]. These obser-
vations suggest that DaVinci SP should be considered as 
an option for patients, especially for cosmetic appeal due 
to the 1 incision site compared to the 3–4 incisions from 
regular multiport robotic-assisted surgery. As seen in the 
images from Figs. 2, 3, 4, there is only one incision at the 
umbilicus in SP group and as the site heals it does blend 
into the umbilus that adds to the comestic appeal com-
pared to multisite incisions. This does support our hypoth-
esis due to the insignicance in active procedure time, and 
due to small dierences and no complications in between 
groups, we conclude that DaVinci SP is a safe alternative 
for cholecystectomy removal compared to DaVinci XI.

There were many limitations to our studies including our 
low sample size in the SPC group and dierences in the 
group demographics, particularly the BMI between groups. 
The patients may have been opted out of SPC group due to 
higher BMI due to increased risk of complications related 
to multiple comorbidities or increased bleeding risk, how-
ever, there are studies that illustrate there are no dierences 
in robotic surgery between obese patients and nonobese 
patients [9]. There is also consideration of selection bias for 
inclusion and exclusion criteria of group selection due to 
surgeon’s discretion. We only reviewed patients that were 
from two surgeons in practice, and this could deviate from 
the norm of patient complications due to the dierences in 
learning curve operation of DaVinci SP and XI. However, 
there have been studies that suggest learning curve from 
multiport to single port to be less [1]. We recognize there 
is also an additional potential bias due to data collection at 
single institutions with two surgeons. Further studies should 
complete a RCT with a larger sample size, more physician 
operators and more equal patient populations that were lim-
ited due to our retrospective study. However, this study does 

Fig. 3  Images from SP Patient 2 weeks post operation

Fig. 4  Images from patients in SP group 6 weeks post operation
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provide a foundation for additional research to assess the 
safety and eciency in robotic assisted cholecystectomies 
in these two systems, DaVinci Xi and Davinci SP.
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