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INTRODUCTION
Early gastric cancer (EGC) accounts for more than 60% of 

gastric cancer incidence in Korea. With the development 

of laparoscopic skills and equipment, current efforts in 
laparoscopic gastrectomy have shifted toward reducing wound 
size and postoperative pain. Since the first report on single-
incision laparoscopic distal gastrectomy (SIDG) by Omori et al. 
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Purpose: Single-incision laparoscopic distal gastrectomy (SIDG) requires experienced camera operators for a stable 
image. Since it is difficult for skilled camera operators to participate in all SIDG, we began performing solo surgery using 
mechanical camera holders. We aimed to compare the short-term outcomes and cost between solo SIDG and conventional 
multiport laparoscopic distal gastrectomy (MLDG) for early gastric cancer (EGC).
Methods: From January 2014 to December 2016, a total of 938 consecutive patients underwent laparoscopic gastrectomy 
for EGC. Solo SIDG (n = 99) and MLDG patients (n = 198) were selected and 1:2 propensity score matching was done to 
compare the quality of operation and cost-effectiveness. All solo SIDG was performed by a surgeon using a camera holder, 
without any assistant.
Results: Mean operation time (120 ± 35.3 vs. 178 ± 53.4 minutes, P = 0.001) and estimated blood loss (24.6 ± 47.4 vs. 46.7 
± 66.5 mL, P = 0.001) were significantly lower in the solo SIDG group. Hospital stay, use of analgesics, and postoperative 
inflammatory markers (WBC, CRP) were similar between the 2 groups. The early (<30 days) complication rate in solo 
SIDG and MLDG groups was 21.2% and 23.7%, respectively (P = 0.240); the late (≥30 days) complication rate was 7.1% and 
11.1%, respectively (P = 0.672). The manpower cost of solo SIDG was significantly lower than that of MLDG (P = 0.001).
Conclusion: This study demonstrated that solo SIDG performed by experienced laparoscopic surgeons is safe and feasible 
for EGC. Solo SIDG is expected to be a promising potential treatment for EGC.
[Ann Surg Treat Res 2021;100(2):67-75]
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[1] in 2012, SIDG was utilized as a treatment option for EGC. 
Pure SIDG without any additional ports was performed by Ahn 
et al. [2] in 2014. They reported that pure SIDG is both safe 
and feasible for EGC and has similar operation time and better 
short-term outcomes than conventional multiport laparoscopic 
distal gastrectomy (MLDG) in terms of postoperative pain, 
estimated blood loss (EBL), inflammatory reaction, and 
cosmetic result. Omori et al. [3] also concluded that SIDG 
with D2 lymphadenectomy vs. MLDG showed similar 5-year 
overall survival (93.7% vs. 87.6%; P = 0.689) and recurrence-free 
survival rates (90.0% vs. 87.6%; P = 0.958).

Despite the positive reports, unlike single-incision 
laparoscopic appendectomy, cholecystectomy, or colectomy, 
SIDG is still applied only in limited centers mainly due to its 
technical difficulties and lack of data on long-term oncologic 
outcomes [4-7]. When performing SIDG, the patient needs to 
be placed in a lithotomy position with both the operator and 
the camera operator sitting together between the patient’s 
legs, which limits movement. This exacerbates the clashing 
of instruments, which is a major limitation of SIDG. Hence, 
an experienced camera operator is needed to maintain a 
stable surgical field. To overcome the spatial constraints and 
resolve the limited availability of skilled camera operators, we 
began solo surgery with a mechanical camera holder in 2014. 
Solo surgery is defined as a surgery where the surgeon alone 
manipulates all instruments including the camera to avoid 
communication problems and unnecessary camera movements 
[8]. Since the first introduction of solo surgery in 2000 [9], 
its application has increased into many fields of abdominal 
surgeries. 

There is, however, little information concerning outcomes 
of solo SIDG in the literature. Therefore, we aimed to confirm 
safety and feasibility of solo SIDG by investigating the short-
term operative outcomes and cost between solo SIDG and 
MLDG for EGC.

METHODS

Patients and propensity score matching
A total of 1,322 consecutive patients with gastric cancer 

underwent laparoscopic distal gastrectomy at our institution 
from January 2014 to December 2016. Prospectively recorded 
data of these patients were reviewed. All operations were 
performed by the same surgical team.

We extracted the data of 124 and 1,198 patients who 
underwent solo SIDG and MLDG, respectively. The inclusion 
criteria for this study were as follows; patients with clinically 
diagnosed EGC and pathologically proven stage I–II gastric 
cancer, having no other malignancy, have received more than 
D1 (lymph node number 1, 3, 4sb, 4d, 5, 6, 7 according to 
Japanese Gastric Cancer treatment guidelines in 2014) lymph 

node dissection, and have received R0 surgery. Patients who 
received neoadjuvant chemotherapy or adjuvant chemotherapy 
were excluded. Finally, 938 patients (solo SIDG, 103; MLDG, 
835) were analyzed for the study.

To reduce bias from confounding variables, we performed 
propensity score matching (PSM) [10]. Propensity scores were 
obtained using binary logistic regression with covariates 
of age, sex, body mass index (BMI), American Society of 
Anesthesiologists physical status (ASA PS) classification [11], 
abdomen operation history, location of the main lesion, 
maximum tumor size, and clinical stage. Patients who 
underwent solo SIDG were matched to patients who underwent 
MLDG at 1:2 ratio using the PSM method (solo SIDG, 99; MLDG, 
198). 

There was no distinctive indication for performing solo SIDG, 
although the initial preference of patient characteristics was 
cases of EGC with low BMI. After gaining experience, solo SIDG 
was performed regardless of patient BMI.

The protocol of this retrospective cohort study was approved 
by the Institutional Review Board of Seoul National University 
Bundang Hospital, Korea, an academic hospital affiliated with 
Seoul National University College of Medicine (No. B-1711-
430-103). Written informed consent was waived due to its 
retrospective nature.

Surgical techniques
Detailed surgical procedure was explained in our previous 

study [12]. To briefly summarize the procedures, the patient 
was placed in a reverse Trendelenburg lithotomy position. A 
manually controlled passive scope holder was used, with its 
base fixed on the left side of the patient at the pelvis level. A 
transumbilical 2.5 cm incision was made on the skin, with a 
larger incision of about 4 cm in the fascia. During dissection, 
scope manipulation is done using the right hand while the left 
hand, usually retracting tissue using a grasper, stays still in the 
field. Distal gastrectomy needs only about 10 major fields of 
view, and movement of the scope within the major viewpoints 
can be done finely by adjusting the knobs of the flexible scope.

Surgical quality and postoperative care (clinical 
pathway)
The following variables were analyzed to evaluate the quality 

of the operations; operation time, EBL, transfusion, conversions 
to an open procedure, number of retrieved lymph nodes, type of 
reconstruction method, morbidity, and mortality. Postoperative 
complications were classified as “early (<30 days)” and “late 
(≥30 days)” according to the time of onset. Morbidity was 
graded based on the Clavien-Dindo classification [13].

The 2 groups received the same clinical pathway for 
postoperative management. If there were no complications, 
patients were permitted sips of water (SOW) 1 day after surgery, 
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and with no trouble after SOW, a solid fluid diet (SFD) was 
given the next day. Laboratory examinations were performed 
on postoperative days 2 and 4 and were compared with 
preoperative values if necessary. If the patient had no complaint 
after soft diet and showed no postoperative complications, they 
were discharged on postoperative day 5 or 6.

All patients were equipped with a fentanyl intravenous (IV) 
patient-controlled analgesia (PCA) system for 48–72 hours after 
surgery. If the pain was not controlled by IV-PCA, additional IV 
analgesia was administered.

Cost assessment
The cost of each procedure was obtained from the 

official hospital records of the accounting department in 
our institution. We compared the direct healthcare cost of 
each procedure, which includes the total hospital charge, 
supplies (cost of standard instruments and those unique to 
each procedure), manpower (1 day of work of the operating 
block), anesthesia cost, pharmacy, hospital stay, and 30-day 
readmission charge.

Pathologic findings
TNM staging was based on the Japanese Classification of 

Gastric Carcinoma, 3rd English edition [14]. Although numerous 
pathohistological classification systems have been established 
for gastric cancer, controversy remains as to which classification 
unifies a prognostic value [15]. However, the World Health 
Organization classification issued in 2010 is considered to be 
the most detailed among all pathohistological classification 
systems and therefore was used for this study.

Statistical analyses
All statistical calculations were performed using the IBM 

SPSS Statistics for Windows, ver. 21 (IBM Corp., Armonk, NY, 
USA). The demographic and clinicopathological characteristics 
were summarized using descriptive analysis, and all qualitative 
values are presented as mean and standard deviation unless 
expressed otherwise. The Student t-test or Mann-Whitney U-test 
and Pearson chi-square test were used to compare continuous 
and categorical variables, respectively, and survival data were 
estimated using the life table method. All P-values equal to 0.05 

Table 1. Patients’ characteristics 

 Characteristic

All patients Propensity-matched patients

P-valueSolo SIDG  
(n = 103)

MLDG  
(n = 835)

Solo SIDG  
(n = 99)

MLDG  
(n = 198)

Age (yr) 58.3 ± 12.2 60.7 ± 11.8 59.3 ± 11.7 60.4 ± 12.4 0.761
Sex, male/female 61/42 597/238 59/40 130/68 0.373
Body mass index (kg/m2) 23.3 ± 2.95 24.6 ± 3.28 25.3 ± 2.92 23.8 ± 3.21 0.409
ASA PS classification 0.801
   I 42 (40.8) 323 (38.7) 41 (41.4) 75 (37.9)
   II 58 (56.3) 488 (58.4) 55 (55.6) 115 (58.1)
   III 3 (2.9) 23 (2.8) 3 (3.0) 8 (4.0)
Abdomen operation history 0.865
   Yes 18 (17.5) 132 (15.8) 16 (16.2) 30 (15.2)
   No 85 (82.5) 703 (84.2) 83 (83.8) 168 (84.8)
Main lesion 0.063
   Upper 0 (0) 6 (0.7) 0 (0) 2 (1.0)
   Middle 12 (11.7) 141 (16.9) 12 (12.1) 45 (22.7)
   Lower 91 (88.3) 687 (82.3) 87 (87.9) 151 (76.3)
Maximum tumor size (cm)  2.47 ± 1.53 2.61 ± 1.56 2.41 ± 1.48 2.61 ± 1.67 0.804
Clinical stage 
   T0 58 (56.3) 430 (51.5) 55 (55.6) 107 (54.0) 0.061
   T1 39 (37.9) 300 (35.9) 38 (38.4) 59 (29.8)
   T2 6 (5.8) 70 (8.4) 6 (6.1) 32 (16.2)
   T3 0 (0) 35 (4.2) 0 (0) 0 (0)
   T4 0 (0) 0 (0) 0 (0) 0 (0)
   N0 101 (98.1) 800 (95.8) 97 (98.0) 185 (93.4) 0.187
   N1 2 (1.9) 35 (4.2) 2 (2.0) 13 (6.6)
   M0 103 (100) 835 (100) 99 (100) 198 (100)
   M1 0 (0)  0 (0) 0 (0) 0 (0)  

Values are presented as mean ± standard deviation or number (%). 
SIDG, single-incision laparoscopic distal gastrectomy; MLDG, multiport laparoscopic distal gastrectomy; ASA, American Society of 
Anesthesiologists, PS, physical status. 
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were considered significant.

RESULTS

Patients’ demographics
The patients’ demographic characteristics before and after 

the PSM are shown in Table 1. Before the PSM, there was a 
large sample size discrepancy between the 2 groups. These 
differences were stratified after matching. No significant 
differences were shown in age, sex, BMI, ASA PS classification, 
history of abdomen operation, tumor location, maximum 
tumor size in preoperative image study, and clinical stage in the 
matched groups.

Comparison of operative outcomes
Table 2 shows the operative outcomes between the solo 

SIDG and MLDG groups. All operations were performed in the 
R0, with no open conversion or transfusion. Mean operation 
time (120 ± 35.3 vs. 178.6 ± 53.4 minutes, P = 0.001) and EBL 
(24.6 ± 47.4 vs. 46.7 ± 66.5 mL, P = 0.004) were significantly 
lower in the solo SIDG group. No differences were observed 
in the number of retrieved lymph nodes and reconstruction 
methods. Among the reconstruction methods, uncut Roux-

en-Y gastrojejunostomy was the most applied technique in both 
groups. With respect to the extent of lymph node dissection, 
the solo SIDG group had a significantly higher number of D2 
lymphadenectomies, whereas the MLDG group had more D1+ 
lymph node dissections (P = 0.001).

No significant differences in terms of postoperative 
morbidities were observed between the 2 groups. The early 
complication rates in solo SIDG and MLDG were 21.2% and 
23.7%, respectively (P = 0.240), whereas the late complication 
rates in solo SIDG and MLDG were 7.1% and 11.1%, respectively (P 
= 0.672). Detailed information on complications is summarized 
in Table 3. No in-hospital mortality was observed in either 
group.

Postoperative clinical course
The postoperative recovery parameters including the time 

to SFD intake and first flatus, hospital stay, number of pain 
controls, and laboratory findings are summarized in Table 4. 
There was no significant difference in the time interval to SFD 
intake and hospital stay. However, postoperative recovery was 
faster in the solo SIDG group in terms of early initiation of 
flatus (3.04 ± 0.85 vs. 3.39 ± 0.78 days, P = 0.001). Because all 
patients had IV-PCA, the number of pain controls was relatively 

Table 2. Outcomes of surgery 

Variable Solo SIDG (n = 99) MLDG (n = 198) P-value

Operation time (min) 120 ± 35.3 178.6 ± 53.4 0.001
Estimated blood loss (mL) 24.6 ± 47.4 46.7 ± 66.5 0.004
Transfusion 0 (0) 0 (0) NA
Open conversion 0 (0) 0 (0) NA
Number of retrieved LNs 57.1 ± 22.7 60.6 ± 22.1 0.823
Reconstruction methods     0.187
   Billroth I 9 (9.1) 18 (9.1)  
   Billroth II 23 (23.2) 42 (21.2)  
   Roux en Y Gastrojejunostomy 12 (12.1) 11 (5.6)  
   Uncut Roux en Y Gastrojejunostomy 55 (55.6) 127 (64.1)  
LN dissection     0.001
   D0 0 (0) 0 (0)  
   D1 4 (4.0) 7 (3.5)  
   D1+ 41 (41.4) 148 (74.7)
   D2 54 (54.5) 43 (21.7)  
Early complication (<30 days)     0.240
   Yes 21 (21.2) 47 (23.7)  
   No 78 (78.8) 151 (76.3)  
Late complication (≥30 days)     0.672
   Yes 7 (7.1) 22 (11.1)  
   No 92 (92.9) 176 (88.9)  
Mortality     >0.999
   Yes 1 (1.0) 2 (1.0)
   No 98 (99.0) 196 (99.0)  

Values are presented as mean ± standard deviation or number (%). 
SIDG, single-incision laparoscopic distal gastrectomy; MLDG, multiport laparoscopic distal gastrectomy; NA, not available; LN, lymph 
node. 
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low in both groups. The WBC, albumin, hemoglobin, and CRP 
levels were not different between both groups in preoperative 
day and postoperative day 4.

To assess severity of postoperative morbidities, early 
complication cases were graded using the Clavien-Dindo 
classification. In the solo SIDG group, of 21 patients with 

complications, 11 (11.1%) had grade I, 5 (5.1%) had grade II, 
and 5 (5.1%) had grade III. In the MLDG group, 32 (16.2%) had 
grade I, 11 (5.6%) had grade II, and 4 (2.0%) had grade III. In the 
comparison of late complications, the severity was similar (P = 
0.672).

Table 3. Detailed information on complication 

Complication Solo SIDG (n = 99) MLDG (n = 198) P-value 

Early complication 21 (21.2) 47 (23.7) 0.240
   Grade I
      Wound complication 3 10
      Pleural effusion 4   8
      Ileus 4 14
   Grade II
      Pancreatitis 2   5
      Pneumonia 2   6
      Delayed gastric emptying 1   0
   Grade III
      Duodenal stump leakage 1   2
      Internal herniation 2   0
      Anastomosis site bleeding 1   0
      Intra-abdominal fluid collection 1   2
Late complication 7 (7.1) 22 (11.1) 0.672
   Incisional hernia 2   4
   Adhesive ileus 2   7
   Duodenal stump leakage 1   4
   Intra-abdominal fluid collection 1   5
   Delayed gastric emptying 1   2

Values are presented as number (%) or number only. 
SIDG, single-incision laparoscopic distal gastrectomy; MLDG, multiport laparoscopic distal gastrectomy. 

Table 4. Postoperative recovery 

Variable Solo SIDG (n = 99) MLDG (n = 198) P-value

Time to SFD intake (day) 2.70 ± 0.83 2.77 ± 0.87 0.324
Time to first flatus (day) 3.04 ± 0.85 3.39 ± 0.78 0.001
Postoperative hospital stay (day) 6.00 ± 2.90 5.48 ± 1.84 0.270
Number of pain control 1.12 ± 2.21 1.14 ± 1.85 0.830
WBC count (×103/μL)      
   Preoperation 6.40 ± 1.81 6.26 ± 1.77 0.355
   Postoperative day 4 7.05 ± 2.25 6.79 ± 1.93 0.221
Hemoglobin (g/dL)      
   Preoperation 14.2 ± 1.76 13.9 ± 1.82 0.352
   Postoperative day 4 12.4 ± 1.46 12.3 ± 1.50 0.259
Albumin (g/dL)      
   Preoperation 4.73 ± 0.32 4.35 ± 0.37 0.606
   Postoperative day 4 3.49 ± 0.30 3.42 ± 0.33 0.281
CRP (mg/dL)      
   Preoperation 0.19 ± 0.76 0.22 ± 0.79 0.363
   Postoperative day 4 3.07 ± 4.62 2.52 ± 3.89 0.345

Values are presented as mean ± standard deviation. 
SIDG, single-incision laparoscopic distal gastrectomy; MLDG, multiport laparoscopic distal gastrectomy; SFD, solid fluid diet. 
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Pathologic findings
Table 5 shows the pathologic findings of all patients. 

Patholog ic  ex aminat ion of  the specimens showed 
similar distribution between the 2 groups. Regarding the 
pathohistological classification, there was similar distribution 
between the 2 groups. Moderately differentiated tubular 
adenocarcinoma tissues were the most common subtypes in 
both groups. Specimens evaluated by a pathologist revealed that 
the mean tumor size was similar between the 2 groups. The 
mean proximal and distal margins of the specimens were larger 
than 5 cm.

Cost assessment
Fig. 1 shows the mean charge for the solo SIDG and MLDG 

groups. There were no significant differences in total hospital 
charge (solo SIDG:MLDG, 9,767.8:10,052.9 US dollars [USD]; 
P = 0.567), supplies (solo SIDG:MLDG, 558.7:794.1 USD; P = 
0.070), anesthesia costs (solo SIDG:MLDG, 322.7:331.1 USD; P = 
0.539), pharmacy (solo SIDG:MLDG 182.3:180.2 USD; P = 0.753),  
hospital stay (solo SIDG:MLDG, 445.8:407.1 USD; P = 0.431), 
and  30-day readmission charge (solo SIDG:MLDG, 82.2:32.5 
USD; P = 0.150). However, in terms of manpower cost, solo 
SIDG showed a significantly lower cost than that of MLDG (solo 
SIDG:MLDG, 151.7:480.6 USD; P = 0.001).

Table 5. Pathologic findings 

Variable Solo SIDG (n = 99) MLDG (n = 198) P-value

Pathologic T status     0.417
   pT1 61 (61.6) 126 (63.6)  
   pT2 38 (38.4) 69 (34.8)  
   pT3/T4 0 (0) 3 (1.5)  
Pathologic N status     0.064
   pN0 99 (100) 196 (99.0)  
   pN+ 0 (0) 2 (1.0)  
Pathological stage     0.181
   Stage I 99 (100) 192 (97.0)  
   Stage II 0 (0) 6 (3.0)  
   Stage III 0 (0) 0 (0)  
WHO classification     0.416
   Papillary adenocarcinoma 0 (0) 3 (1.5)  
   WD tubular adenocarcinoma 23 (23.2) 45 (22.7)  
   MD tubular adenocarcinoma 31 (31.3) 51 (25.8)  
   PD tubular adenocarcinoma 5 (5.1) 9 (4.5)  
   Mucinous adenocarcinoma 0 (0) 0 (0)  
   Poorly cohesive carcinoma 21 (21.2) 60 (30.3)  
   Mixed carcinoma 19 (19.2) 30 (15.2)  
Maximum tumor size (cm)  2.41 ± 1.48 2.61 ± 1.67 0.801
Proximal margin size (cm)  5.56 ± 2.74 5.32 ± 2.92 0.260
Distal margin size (cm)  6.19 ± 2.30 6.68 ± 3.48 0.888

Values are presented as number (%) or mean ± standard deviation. 
SIDG, single-incision laparoscopic distal gastrectomy; MLDG, multiport laparoscopic distal gastrectomy; WD, well-differentiated; MD, 
moderate differentiated; PD, poorly differentiated. 
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DISCUSSION
This study was designed to compare the short-term outcomes, 

clinical experiences, and costs between solo SIDG and MLDG for 
gastric cancer in propensity-matched groups. It is the first report 
on the oncologic outcomes of solo laparoscopic gastrectomy. 
There was no difference in early complication (P = 0.240), late 
complication (P = 0.672), nor mortality (P > 0.999) between solo 
SIDG group and MLDG group during the follow-up period of 3 
years. This result shows that solo SIDG is safe and feasible for 
EGC, with better operating time, EBL, and time to first flatus 
than MLDG, and has acceptable morbidity and short-term 
outcomes.

Single-port laparoscopic surgery for EGCs has several 
advantages; less invasiveness, excellent cosmetic results, 
reduced postoperative pain, and shortened recovery time [2,16]. 
Looking at the result of our postoperative hospital stay, there 
was no significant difference between solo SIDG and MLDG. 
This was probably due to using the same clinical pathway in 
both solo SIDG and MIDG patients. The usual clinical pathway 
for MIDG can readily be applied to solo SIDG without increasing 
postoperative complications.

When single-port surgery was introduced, only a few 
institutions performed single-port laparoscopic gastrectomy 
because of its technical difficulty. These operations pose 
a challenge to the operator, especially during meticulous 
dissection, due to constraints of the technique, mainly in 
instrument crossover and instruments clashing with the 
camera [17,18]. With the development of techniques and 
instruments, SIDG could be expected to be the next step in 
“more” minimally invasive surgery [19]. Moreover, a recent 
study revealed that SIDG is oncologically safe and feasible for 
the treatment of gastric cancer [3].

When performing SIDG, a skilled camera operator is needed 
to show the surgical field. However, the number of experienced 
camera operators is insufficient, and they have a fixed working 
schedule, which limits the practice of SIDG. An inexperienced 
camera operator participating in SIDG will likely interfere 
with surgery because the camera will constantly clash with 
the instruments. With the implementation of solo SIDG, the 
number of required surgical assistants and types of needed 
instruments changes. Solo SIDG requires only an operator 
and a scrub nurse, whereas MLDG requires an operator, a 
first assistant, a camera operator, and a scrub nurse. With the 
implementation of solo SIDG, the number of required surgical 
assistants decreases, attributing to a significant cutting down of 
the labor cost for the surgery (P = 0.001).

Since solo surgery is performed solely by the surgeon, the 
most significant disadvantage is the potential lag time between 
the appearance of an emergency and surgical management [19]. 
In our institution, to assure patient safety, there were always 

assisting hands available when needed. There were no cases 
needing conversion surgery, though the surgeon was ready 
to apply an additional trocar or convert to open surgery. All 
bleedings during the operation were promptly controlled by the 
surgeon, with perhaps an easier environment for hemostasis 
with the scope-holder rather than with an inexperienced 
camera operator.

In terms of surgical outcomes of solo surgery, passive 
camera holders were compared with human camera operators 
in clinical and phantom experiments with no significant 
differences in the operation time [9]. Some reports described 
that solo surgery provides a more fixed and stable image 
under the direct control of the operator himself or herself [4]. 
Solo single-port laparoscopic gastrectomy lowered hospital 
costs without lengthening operation time [8]. According to a 
previous report, the mean operative time was similar between 
SIDG and MLDG [2]. In our study, mean operative time was 
significantly shorter in the solo SIDG group than in the MLDG 
group. Use of a mechanical camera holder, which eliminates 
miscommunication between the operator and assistant, might 
have contributed to shortening the operation time.

Based on the result of this study, the extent of lymph node 
dissection was greater (P = 0.001) but the EBL was significantly 
lower (P = 0.004) in the solo SIDG group. This signifies that 
when solo surgery is performed by an experienced surgeon, 
the operation can be done with better control and increased 
precision of action for dissection of layers between the organs. 
Although the extent of dissection was greater in solo SIDG 
group, there is no difference in lymph node yield (P = 0.823) 
between the solo SIDG group (57.1 ± 22.7) and MLDG group 
(60.6 ± 22.1). The reason for this might be due to the learning 
curve effect, having retrieved fewer lymph nodes in early stages 
of solo SIDG. Nevertheless, the total number of lymph nodes 
harvested is sufficient to prove that solo SIDG can provide 
optimal treatment and accurate staging.

Minimal manipulation during SIDG may reduce damage to 
visceral organs, resulting in attenuated inflammatory response 
[3]. CRP values can be used to monitor surgical trauma because 
it induces an almost immediate increase in circulating levels of 
interleukin 6 and subsequently of CRP [20]. Hence, we expected 
significantly lower postoperative parameters in the SIDG group. 
The results, however, showed that postoperative laboratory 
findings were not significantly different between the solo SIDG 
and MLDG groups. A study from Bulut et al. [21] also suggested 
that the trauma-induced inflammatory response of single-port 
operation may be similar to that of conventional laparoscopic 
surgery.

Further long-term follow-up results may be needed for 
accurate assessment of solo study, but the outcome of the short-
term period is quite promising. There were 5 cases of grade III 
complications, and there was no significant difference with 
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MLDG (P = 0.240). All patients were discharged with no lasting 
complications after proper management. There were 3 cases of 
postoperative mortality, 1 patient who underwent solo SIDG 
died of acute myocardial infarction due to ventricular septal 
defect 1 year after surgery, and 2 patients who underwent 
MLDG died of aspiration pneumonia and sepsis, but none of 
the deaths were related to cancer.

This study has several limitations. First, although the 
sample size was relatively large, this study was a retrospective 
propensity matching analysis, accompanying inevitable bias 
in the nature of study. Therefore, further evaluation of long-
term outcomes and randomized controlled studies are required. 
Secondly, although our study favors superior results from SIDG, 
it is difficult to generalize the result since the surgery is done by 
a single experienced surgeon. From our previous study, it takes 
approximately 20 cases to become accustomed to solo-SIDG [12].

Despite these limitations, this study demonstrated that solo 
SIDG performed by an experienced laparoscopic surgeon is safe 
and feasible for EGC. Solo SIDG is expected to be a promising 
potential treatment method for EGC. 
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