S372

M. Terashima et al,

TABLE 1 Structure of the PGSAS-45 Questionnaire (domains/items/subscales)

Domains

Items

Subscales

SE-8

At B S = AT N S P R O

GSRS

Symptoms 24

30
31
32

33

Meals (amount) 34
1

35
36
37
Meals (quality) 38

39
40

Meals (amount) 41
2

=

Social activity 42

Physical functioning™ 5- or G-point Likert scale
Role physical*

Bodily pain®

General health*

Vitality*

Social functioning®

Role emotional®

Mental health*

Abdominal pain 7-point Likert scale, except items
29 and 32

.Heartburn

Acid regurgitation

Sucking sensations in the epigasuwinm

Nausea and vomiting

Borborygmus

Abdominal distenston

Ernctation

Increased flatus

Decreased passage of stool

Increased passage of stool

Loose stool

Hard stool

Urgent need for defecation

Feeling of incomplete evacuation

Bile regurgitation

Sense of food sticking

Postprandial fullness

Early satiation

Lower abdominal pain

Number and type of early dumping
symptoms

Early dumping general symptoms

Early dumping abdominal symptoms

Number and type of late dumping
symptoms

Late dumping symptoms
Ingested amount of food per meal®

Ingested amount of food per day™

Frequency of main meals

Frequency of additional meals

Appetite* S-point Likert scale

Hunger feeling*
Satiety feeling®
Necessity for additional meals

Ability for working

Physical component summary (PCS)*
Mental component summary (MCS)*

Esophageal reflux subscale (items 10, 11,
13, 24

Abdominal pain subscale (items 9, 12,
28)

Meal-related distress subscale (irems
25-27)

Indigestion subscale (items 14~17)
Diarrhea subscale (items 19, 20, 22)
Constipation subscale (items 18, 21, 23)
Dumping subscale (items 30, 31, 33)

Total symptom scale (above 7 subscales)

Quality of ingestion subscale* (items
38-40)
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TABLE 1 continued

Domains Htems Subscales

Dissatisfaction 43 Dissatisfaction with symptoms Dissatisfaction for daily life subscale
(items 43-45)
44 Dissatisfaction at the meals

45 Dissatisfaction at working

In items or subscales with #, higher scores indicate better conditions
In items or subscales without *, higher scores indicate worse conditions
Each snbscale is calculated as the mean of composed items or subscales, except PCS or MCS of SF-§

Trems 29 and 32 do not have scotes; these items were analyzed separately

(UMIN-CTR; registration No. 000002116). This study was
approved by local ethics committees at each institution.
Whritten informed consent was obtained from all enrolled
patients.

TABLE 2 Patient characteristics
Bl RY

P value

Number of patients 909 475

. Postoperative period 40.7 £30.7° 31.7 + 18.0° <0001
Statistics (months)
Age 61.6 £9.1" 620+91* 529
The comparison.of patient QOL following BI and RY  gender
procedures included the # test and Chi squared test statistical Male 504 118 5108
methods. All iten‘is that exhibited significant }rariation§ M peate 311 154 "
umvan'ate analysz.s were further analyged using 1}11{1nple Preoperative BMI® 227 +£30° 22930 190
regression ana}yslxs; p < .05 was c9n51dered statistically Postoperative BMI® 209 28 20827 680
significant. StatView software for Windows Ver. 5.0 (SAS Approach
Institute Iic.) was used for all statistical analyses. Open 489 320 <0001
Laparoscopic 4i5 152
RESULTS Extent of lymph node
dissection®
Retrieving the Questionnaire Do 4 0 568
. . o m 8 3
The PGSAS-45 questionnaire was distributed to 2,922 Dla {19 60
patients between July 2009 and December 2010. Of those Dlb 444 246
distributed, 2520 (86 %) were retrieved. Among the 2520 D2 319 163
retrieved documents, 152 were determined o be. mehg}ble Preservation of celiac branch
because of: age >75 years (n = 90), postoperative period Preserved 133 28 <0001
<1 year (n = 29), resection of other organs (2 = 8), and Divided 754 4 '
other factors (n == 25). As a result, 2,368 patients were Combined resection ”
determined to be eligible for inclusion in the analysis. Of the None 743 ™. €98
eligible 2,368 patients, 393 had undergone total gastrectomy, Gallbladder % 51 ’
909 had undergone DGBL 475 had undergone DGRY, 313 Miscellineons 4 .
had undergone pylorus-preserving gastrectomy, 193 had . . -
. Size of gastric remnant
undergone proximal gastrectomy, and 85 had undergone local More than half a9 10
resection. In this study, 909 patients underwent DGBI and 475 o ore b ad" - 2 <0001
patients underwent DGRY were selected for inclusion. One';o“ﬁh 2?9 I:;
- ne-1ou;
Patient Characteristics Less than one-fifth 0 %
* Mean + SD

Demographic information for all study participants is
listed in Table 2. In patients who underwent Bl procedures,

® Body mass index
¢ According to Japanese gastric cancer treatment guidelines
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TABLE 3 Outcome measures included in  the PGSAS-43
Questionnaire
ftem No.
Main ontcome measures
- Change in body weight (6)
10, 11, 13,24 Esophageal reflux subscale”
9,12,28 Abdominal pain subscale®
25-27 Meal-related distress subscale®
14-17 Indigestion subscale®
19,20, 22 Diarrhea subscale®
18, 21, 23 Constipation subscale®
30, 31, 33 Dumping subscale”
9-28, 30, 31, Total symptom scote”
33 .
34 Ingested amount of food per meal*
41 Necessity of additional meals
38-40 Quality of ingestion subscale**
42 Ability for working
43 Dissatisfaction with symptoms
44 Dissatisfaction at the meals
45 Dissatisfaction at working
43-45 DissatisFaction for daily life subscale®
1-5 Physical component summary**
4-8 Mental component summary**
Other outcome measures (symptoms)
9 Abdominal pain
10 Heartburn
11 Acid regurgitation
12 Sucking sensations in the epigastrinm
13 Nausea and vomiting
14 Borborygmus
15 Abdominal distension
16 Eructation
17 Increased flatus
18 Decreased passage of stool
19 Increased passage of stool
20 Loose stool
21 Hard stool
22 Urgent need for defecation
23 Feeling of incomplete evacuation
24 Bile regurgitation
25 Sense of food sticking
26 Postprandial fullness
27 Early satiation
28 Lower abdominal pain
30 Early dumping general symptoms
31 Early dumping abdominal symptoms
33 Late dumping symptoms
Other ouicome measures (dumping)
29 Existence of carly dumping general symptoms (yes/

no)

TABLE 3 continued

Item No.
29 Existence of early dumping abdominal symptoms
(yes/no)
29 Existence of any early dumping symptoms (yes/no)
32 Existence of late dumping symptoms (yes/no)
29 Number of early dumping general symptoms
29 Number of early dumping abdominal symptoms
29 Number of any early dumping symptoms
32 Number of late domping symptoms
Other outcome measures (meals)
35 Ingested amount of food per day*
36, 37 Frequency of daily meals
38 Appetite®
39 Huanger feeling®
40 Satiety feeling®*

Tn items or subscales with #, higher scores indicates better conditions

In items or subscales without *, higher scores indicates worse
conditions

¢ Integrated subscales

the mean postoperative period was sigunificantly longer,
frequencies of laparoscopic approaches and celiac branch
preservation were significantly higher, and the size of
gastric remnants was significantly greater than in patients
who underwent RY procedures. All patients underwent RO
resection in both groups.

Refinement of QOL Measure

Based on data from the retrieved PGSAS-45 question-
naires, outcome measures were refined through
consolidation and selection. A total of 23 symptom items
were consolidated into 7 symptom subscales as listed in
Tables 1 and 3. Assessment data included: total symptom
score, quality of ingestion, level of satisfaction with daily
life, physical component summary (PCS) of SF-8, and
mental component summary (MCS) of SF-8 as main
outcome measures (Table 3). In addition, the following
results were selected as main outcome measures: changes
in body weight, amount of food ingested per meal,
necessity for additional meals, ability for working, dis-
satisfaction with symptoms, dissatisfaction at the meals,
and dissatisfaction at working. Each subscale score was
calculated as the mean of composed items, and total
symptom score was calculated as the mean of 7 symptom
subscales (Table 3). Althongh change in body weight was
not included in the questionnaire, we included loss of
body weight as I of the main outcome measures in this
study because body weight loss significantly influences
patient’s QOL after gastrectomy.
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TABLE 4 Univariate analysis of main outcome measures following ~ TABLE 5 Multivariate analysis of main ontcome measures
Billroth-I (BI) and Roux-en-Y (RY} procedures

o (BD) and Roux ®¥)p e Items Change in body Esophageal

Main outcome Bl RY Cohen’s P value weight reflux subscale
neasures d :
e Mean SD Mean SD i3 P vajue B* P value
Change in body -79% 008 —89 % 0.07 0.14 022 Type of gastrectomy [DGBI] 0.052 .069 0.142 <.001
weight Postoperative period (months)  — 290 - 739
Esophagezal .reﬁux 1.70 0.82 1.49 0.65 0.29 <0001 Age (yem:s) -0.064 022 0.054 047
kiY
subscale , Gender [male] - 54 —0060 028
Abdominal pain 169 075 66 080 519 .
subscale® Approach [faparoscopic] - 219 - 421
Meal-related 205 088 200 088 502 Celiac branch of vagus 0.079 .006 ~0.053 .057
distress [preserved]
subscale® R 002 <001  0.028 <.001
Indigestionq 1.99 084 204 0384 230 DGBI distal gastreciomy Billroth-1
'subscale R Multiple regression analysis was performed if the P value of the item/
Diarthea subscale® 212 110 206 1.14 335 subscale in the univariate analysis was <.05
COI‘SﬁPaﬁT 223 R03 212 102 0.1 063 * If B is positive, the scote of the outcome measure of the patient
subscale belonging to the category in brackets is higher in cases when the
Dumping 196 100 197 1.0% 957 factor is a nominal scale, and the score of the outcome measure of the
subscale” patient with larger values is higher in cases when the factor is a
Total symptom 196 068 192 067 324 numeral scale
scorg™
Ingested amount 712 196 723 199 323
of food per meal .
Necessity of L86 078 190 081 304 measures, patients who' underwent BI gxo?edures sh?wed
additional meals significantly lower weight loss and significantly higher
Quality of 380 091 376 051 497 esophageal reflux than patients who underwent RY proce-
ingestion dures. There were no other significant differences in QOL.
34 - » .
subscale™ To eliminate confounding factors, multiple regression
Ability for L75 087 183 088 119 analysis was performed by adding postoperative period,
.worf\lng . sl 0% 181 052 age, gender, surgical approach, and celiac branch preser-
D ’f:;ﬁsgi’;i e e : 903 vation as explanatory variables (Table 5). Weight loss was
Dissatisfaction at 219 1.08 218 Ll 886 sho'wn to be influenced by age and celiac branch preser-
the meals vation, and esophageal reflux subscale was shown to be
Dissatisfaction at 167 089 172 098 389 influenced by age and gender. Reconstruction method was
working a borderline significant independent predictive factor for
Dissatisfaction for  1.89  0.83 190 0.86 842 weight loss and the most significant independent predictive
daily life factor for esophageal reflux subscale.
s“?scaje Each symptom item within the esophageal reflux sub-
Phy s‘caio nent 5052 552 5077 5.62 446 scale, such as heartburn (p == .002), acid reflux
§§§§1&y*~‘ (p < .0001), nausea and vomiting (p = .023), and bile
Mental component 40.86 574 4984 5.8 955 Tegurgitation (p < .0001), was significantly worse with B
summary™® procedures than with RY procedures. Symptoms of flatus

Outcome measures with ¥ indicate higher scores and therefore better
conditions

Qutcome measures without * indicate higher scores and therefore
worse conditions

® Integrated subscales
QOL Assessments

Calculated QOL measurements of patients following BI
and RY procedures were compared according to the afore-
mentioned criteria (Table 4). Among the main outcome

were significantly worse with RY procedures (p = .001).
Defecation symptom, such as passage of stool (p = .004),
was. significantly worse with BI procedures. There was no
significant difference in QOL scores between the two
groups of patients for other symptoms, meals, work, or
dissatisfaction for daily life.

DISCUSSION

This study assessed QOL among postoperative DG
patients, comparing two methods of surgical reconstruction.
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This comparison was conducted through the use of the
PGSAS-45 questionnaire, which was developed for the
measurement of QOL in gastrectomized patients. This was
the first nationwide survey of its type and involved 52
medical institutions throughout Japan. QOL data weye suc-
cessfully collected from 2,520 patients, and the final sample
size, following exclusion and participant selection, was
sufficient for this type of study.

Patient demographic analysis indicated that patients who
underwent BI procedures had longer postoperative periods
and higher frequencies of both laparoscopic gastrectomy
and celiac branch preservation. In Japan, laparoscopic
operations are mainly used to treat early gastric cancer.'*!
The celiac branch is frequently preserved in limited sur-
gical interventions for early gastric cancer. There is a
possibility that these differences may affect patient QOL
following gastrectomy. However, the extent of lymph node
dissection, which was anticipated to have a significant
effect on postoperative symptoms, did not differ between
the two study groups. Therefore, there seems to be no
problems with comparing the QOL scores between these
two groups. The size of gastric remnants was larger in
patients who underwent BI procedures, possibly due to the
preference of Japanese surgeons. Many Japanese surgeons
prefer BI for larger gastric remnant t0 avoid roux stasis by
RY reconstruction, while they prefer RY for smaller gastric
remnants to prevent esophageal reflux. Thus, this discrep-
ancy may reflect the preferences of Japanese surgeons. >0

Among the main outcome measures, significant differ-
ences were only observed for loss of body weight and
esophageal reflux symptoms. It is speculated that weight
loss may be affected by dietary intake, but there were no
significant differences in amount of food per meal or
necessity of additional meals. Although weight loss was
influenced by age and celiac branch preservation, multiple
regression analysis showed reconstruction methods to be a
predictive factor with borderline significance. As the size
of gastric remnant was significantly different between BI
and RY, we also performed ANOVA followed by multiple
comparisons according to the size of the remnant stomach.
There was no significant influence of size of gastric rem-
nant on the degree of weight loss (data not shown). These
results suggest the possibility that physiological recon-
struction methods have an effect on digestion and
absorption of ingested food. However, significant differ-
ences in weight loss between BI and RY procedures have
not been reported in any previousty performed RCTs.” In
the present study, the actual difference in weight loss and
the effect size Cohen’s d value was relatively small. It is
postulated that even a slight difference was significantly
detected because of large sample size. We did not include
body weight in the questionnaire, because the body weight
declared by patients is sometimes umreliable. All of the

patients included in this study were informed about the
study at the time of visit. So, in order to obtain a reliable
body weight data, we measured the patients’ body weight
at the clinic and compared it with the preoperative body
weight in medical records. We thought accurate data col-
lection was more important than obtaining uncertain data
from patient’s memory with respect to the body weight
changes. Therefore, we did not include body weight in the
questionnaire.

In contrast to weight changes, BI procedures have
shown to be disadvantageous for esophageal reflux. All
symptom items related to esophageal reflux showed unfa-
vorable results. Although these symptoms were affected by
age and gender (as shown through multiple. regression
analysis), reconstruction methods were shown to be sig-
nificant independent predictive factors. It was previously
shown, via endoscopic ohservation or hepatobiliary scans,
that bile reflux and gastitis were more frequently observed
following BI procedures than RY. procedures.” However,
the incidence of reflux esophagitis is still controversial,
Hirao et al.® reported a higher incidence of reflux esopha-
gitis with BI procedures than with RY procedures,
However, other investigators found no significant differ-
ence in the incidence of reflux esophagitis following each
of these reconstruction methods.”® This discrepancy
remains the same in retrospective analysis. Most investi-
gators have reported that bile reflux and gastritis are more
frequently observed following BI procedures than RY
procedures. However, the incidence of reflux esophagitis is
still controversial. One study reported a significantly higher
incidence of reflux esophagitis with BI procedures, while
others reported no difference between BI and RY proce-
dures.>7'® Based on these reports, it is speculated that bile
reflux may have ocowired frequently following B! recon-
struction, and that this reflux may have caused gastritis
{observable via endoscopy). The incidence of reflux
esophagitis may be lower based on several mechanisms
that prevent bile from traveling from the stomach to the
esophagus. These mechanisms contribute to a longer onset
period and low incidence for development of esophagitis
from transient bile reflux. Shinoto et al.'® performed a
questionnaire assessment of reflux symptoms, indicating
that 63 % of patients who underwent BI procedures
reported symptoms, while none of the patients who
underwent RY procedures reported symptoms. of esopha-
geal reflux. In this series, the incidences of reflux
esophagitis by endoscopic observation were 57 % for BI
procedures and 21 % for RY procedures, respectively.
Similarly, Nunobe et al.* reported that reflux esophagitis by
endoscopic observation was fouad in 5 of 203 patients who
underwent Bl procedures and none of the 182 patients who
underwent RY procedures. However, questiornaire data
documented reflux symptoms in 13 of 203 patients who
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underwent BI procedures and in none of the 182 patients
who underwent RY procedures. That study reported-that
“Although there was a large difference between the groups
in the proportions of patients who complained of heartburn,
the difference in the incidence of endoscopically recog-
nizable esophagitis was much smaller, with borderline
significance.” These results suggest that questionnaires
may be more sensitive than endoscopic observation in
detecting esophageal reflux. The newly developed PGSAS-
45 also shows sensitivity to differentiation of reflux
symptoms between BI and RY procedures,

In other outcomes measured, symptoms of flatus were
significantly better following BI procedures. However,
multiple regression analysis indicated that flatns was
influenced by postoperative period and celiac branch
preservation (data not shown), indicating that results may
be affected by these factors. Constipation was shown to be
more frequent in patients who underwent BI procedures.
Nunobe et al.® reported that altered bowel habits were
significantly worse in patients who underwent BI proce-
dures than in those who underwent RY procedures. The
PGSAS-45 questionnaire used in this study addressed
bowel habits: “Tell us about your present bowel habits
(diarrhea and constipation).” Hence, the precise incidences
of diarrhea and constipation in study participants are
unknown. In the present study, the incidence of diarrhea
was not significantly different between BI and RY proce-
dures, but there is a possibility that the incidence of
constipation may increase after Bl reconstruction.

This study has a limitation worth noting. Specificaily,
the study was not a prospective study and the investigation
was conducted at a single time point. In particular, chro-
nological changes are thought to be the most important
issue in evaluating a patient’s QOL after gastrectomy.
However, we mainly focused on the long-term QOL, and
we collected data more than 1 year after gastrectomy,
because Kobayashi et al.'! had reported that the conditions
of the patients with more than 1 year after gastrectomy
were generally stable. In addition, we performed multiple
regression analysis with postoperative period as an item in
order to eliminate the influence of postoperative period on
patient’s QOL. Further validation by prospective clinical
trials with assessment of early to long-term QOL is
required.

Several investigators have assessed QOL following total
gastrectomy, but no large-scale QOL assessment following
DG has been published to date.'® This is the first study to use
the PGSAS-45 questionnaire for investigating patient QOL
following gastrectomy. The results of this study are well
aligned with previously reported findings, including those of
past RCTs. Based on the minimal difference in QOL
between the two reconstructive methods, either B or RY
procedures may be recommended based on the individual

patient’s condition. At least, BI reconstruction should be
avoided in order to prevent reflux esophagitis in patients
having risk for gastroesophageal reflux such as small gastric
remnant, hiatal hernia, or loss of His angle. In addition,
results show the newly developed PGSAS-45 guestionnaire
to be a useful tool, as well as changes in the body weight, for
evaluating patient QOL following gastrectomy.
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Abstract

Background Robot-assisted distal gastrectomy (RADG)
is increasingly performed in Japan and Korea and is
thought to have many advantages over laparoscopic gas-
{rectomy. However, a prospective study investigating the
safety of RADG has never been reported. The present study
evaluated the safety of RADG with nodal dissection for
clinical stage IA gastric cancer.

Methods This single-center, prospective phase II study
included patients with clinical stage IA gastric cancer
located within the lower two-thirds of the stomach. The
primary endpoint was the incidence of postoperative
intraabdominal infectious complications inclading anasto-
motic leakage, pancreas-related infection, and intraab-
dominal abscess. The secondary endpoints included all in-
hospital adverse events, RADG completion rate, and sor-
vival outcome.

Results  From May 2012 to November 2012, 18 eligible
patients were enrolled for this study. The incidence of
intraabdominal infectious complication was 0 % (90 % CI,
0-12.0 %). The overall incidence of in-hospital adverse
events was 22.2 % (90 % CI, 8.0-43.9 %). No patient
required conversion to laparoscopic or open gastrectomy;
thus, the RADG completion rate was 100 %.
Conclusions This early phase II study snggested that
RADG might be a safe and feasible procedure for stage A
gastric cancer, providing experienced surgeons perform the
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surgery. This conclusion should be clarified in subsequent
late phase Il studies with a larger sample size.

Keywords da Vinci - Gastric cancer - Gastrectomy -
Clinical trial - Safety

Introduction

Laparoscopy-assisted distal gastrectomy (LADG) is per-
formed increasingly often, particularly in East Asian
countries where the incidence of early gastric cancer is
higher than in Western countries, The safety of LADG was
clarified by prospective studies {1, 2], and survival out-
come of LADG compared with open gastrectomy was
nnder investigation in two large, nationwide, randomized
controlled trials in Japan and Korea [1, 3]. However, cur-
rent laparoscopic procedures have several drawbacks,
including a limitation in range of forceps movement and
the two-dimensional surgical view available to the oper-
ating surgeons.

Robot-assisted distal gastrectomy (RADG) may enable
us to overcome these drawbacks. Using the da Vinci Sur-
gical System (Intuitive Surgical, Sunnyvale, CA, USA),
surgeons were able to attain a three-dimensional surgical
view, instrument flexibility, temor suppression, and
improved ergonomics, although RADG still has disadvan-
tages such as high cost and lack of tactile sensation [4-8].
In addition, a shorter learning curve has been reported for
robotic surgery compared to laparoscopic surgery [9-11],

Reported studies rate RADG as a feasible proceduore,
although most such studies involved a retrospective or
prospective study cohort {4, 5, 8§-10, 12-22]. So far, no
prospective clinical trials have focused on the feasibility of
RADG, a step that is necessary before RADG could be
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explored further with greater number of patients. To this
end, the current prospective study evaluated the safety of
RADG with nodal dissection for clinical stage IA gastric
cancer.

Methods

The present study was designed as a single-center, pro-
spective phase II trial. The institutional review board of
Shizuoka Cancer Center approved the study protocol,
which had the following inclusion criteria: histologically
confirmed adenocarcinoma of the stomach, clinical stage
JA early gastric cancer according to the International Union
Against Cancer classification system (UICC) [23], no
indication for endoscopic submucosal dissection (ESD), a
tumor located in the lower two-thirds of the stomach, no
involvement of the duodenum, patient age of 20-80 years,
an Eastern Cooperative Oncology Group (ECOG) perfor-
mance status (PS) of 0 or 1, a body mass index (BMI) less
than 30 kg/m®, no prior upper abdominal surgery or
intestinal resection other than appendectomy, no prior
chemotherapy or radiotherapy for any malignancy, ade-
quate organ function, and written informed consent. The
study was registered with clinical trials.gov (clinical tri-
als.gov identifier: NCT 1504997).

In this study period, medical cost for hospital admission,
including surgical fee, was funded by the Shizuoka Cancer
Center because the national insurance system in Japan did
not reimbuise patients for RADG.

Surgical procedure

All RADG operations were performed using the da Vinei
Surgical Systern with four robotic arms; a central arm for a
dual-channel endoscope, and the other three for a Cadiere
forceps, fenestrated bipolar forceps, and bipolar Maryland
forceps or momnopolar electrocautery, respectively. One
assistant port was placed in the right umbilical level. The
surgical procedures were similar to that used in LADG,
with a standardized surgical field to achieve omentum
preservation, D1+ lymph node dissection according to the
Japanese gastric cancer weatment guidelines [24-27], and
vagal nerve preservation [28, 29]. Removal of resected
specimens and reconstruction were performed by a 4- to
5-cm upper midline incision. In the case of distal gastrec-
tomy, a Billroth I reconstruction with circular stapler was
selected in general. In the case of pylorus-preserving gas-
trectomy, reconstruction was performed by hand-sewn
sutures.

In this study, the operdtions were separated into three
parts. The docking titne was defined as the time from skin
incision to completion of docking. The console time was

the time that the da Vinci system was used by the surgeon
at the console. The anastomosis time was the time spent
from the creation of the mini-laparotomy to the completion
of the surgery,

Training for RADG

A team of two gastric surgeons who were board certified by
the Japanese Society of Endoscopic Surgery (JSES) as
experts in laparoscopic surgery performed RADG in all
cases. To be board certified by the JSES as an expert lap-
aroscopic surgeon, an applicant is required to perform more
than 20 laparoscopic gastrectomies or alternative advanced
laparoscopic surgeries within 3 years and to submit a non-
edited video of one of the surgeries for a review by at least
two board-qualified referees. The strict review process,
which takes place once a year, allows only one-third of the
applicants to be certified. Before introducing RADG at
Shizuoka Cancer Center, the two surgeons completed a
fixed training program for RADG as recommended by the
JSES. The program consisted of e-learning, training ses-
sions at an animal laboratory, and site visits to a specified
high-volume center to observe actual RADG. In addition,
surgeons with sufficient experience in RADG were invited
as instructors in the initial two cases of RADG at our
institution.

Endpoints

The primary endpoint in this study was the incidence of
postoperative intraabdominal infections complications,
which included anastomotic leakage, paucreas-related
infection, and intraabdominal abscess., Patiemts who
developed ‘Clavien-Dindo classification grade II or more
complications by discharge were regarded as having
complications [30, 31]. The secondary endpoints were
overall survival (OS), relapse-free survival (RFS), RADG
completion rate, and- the incidence of all surgical
morbidities.

Anastomotic leakage was diagnosed by radiologic
examination using orally administered contrast media.
Pancreas-related infection was defined as amylase-rich
puralent discharge. Intraabdorminal abscess was defined as
an abscess not associated with anastomotic leakage or
pancreas-related infection. The completion of RADG was
defined as the proportion of patients without conversion
from RADG to LADG or open distal gastrectomy (ODG).

Study design and statistical methods
In this phase U trial, the sample size was 18 cases, pro-

viding 70 % power under the hypothesis of a primary
endpoint with an expected value of 4 % and a threshold
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value of 15 %, using one-sided testing at a 10 % signifi-
cance level. The expected value was decided according to
the postoperative outcome of 265 patients who had
undergone an ODG or LADG for early gastric cancer in the
lower two-thirds of the stomach at the Shizuoka Cancer
Center; the incidence of intraabdominal infectious com-
plication among these patients was 4.5 % [32]. All statis-
tical analyses were conducted using R Statistics version
2.13.1.

Results

A total of 18 patients were recruited in this phase II study
from May 2012 to November 2012. Table 1 summarizes
the patient characteristics. The male-fo-female ratio was
1.57, median body mass index was 21.1 kg/m?, and all
patients had stage IA gastric cancer located within the
lower two-thirds of the stomach. Undifferentiated histology
was more frequently observed than differentiated
histology.

Table 2 shows details of the surgical procedure. The
median duration of the swrgery was 311.5 min; median
docking, console, and anastomosis times were 22, 212.5,
and 63 min, respectively, Distal gastrectomy and pylorus-
preserving gastrectomy were performed in nine patients

Table 1 Patient characteristics

Number of patients 138
Sex (cases)

Male 11

Female 7
Age (years)

Median 65.5

Range 53-80
Body mass index (kg/m®)

Median 211

Range 16.2-25.8
Tuamor location (cases)

Upper third 0

Middle third il

Lower third 7
Histological type (cases)

Differentiated . 6

Undifferentiated 12
Tumor size (em)

Median

Range
Clinical stage (cases)

A 18

IB , 0
42_} Springer

each, and all patients underwent D1 + lymph node dis-
section. No patient required conversion to laparoscopic or
open surgery; thus, the RADG completion rate was 100 %.
Median blood loss was 32.5 ml; blood transfusion was not
required in any of the patients.

Postoperative clinical course is shown in Table 3, The
median duration of postoperative hospital stay was § days.
Incidence of intraabdominal infectious complication was
0 % [0/18; 90 % confidence interval (CI), 0-12.0 %]. The
overall proportion of in-hospital adverse events was
22.2 % (90 % Cl, 8.0-43.9 %), with all rated as grade I,
from which all patients recovered well with medical
treatment only and no surgical interventions.

Table 2 Details of surgical procedures

Operation time (min)

Median 3115

Range 225-375
Dacking time (min) .

Median : 22

Range 11-41
Console time (min)

Median 2125

Range 161-291
Anastomosis time (min)

Median 63

Range 41-~111
Blood loss {ml)

Median 325

Range 0-160
Perioperative blood transfusion (cases)

Yes 0

No 18
Type of gastrectomy (cases)

PPG 9

DG 9
Reconstruction method

Roux-en-Y

Billroth [ 8

Gastro-gastrostomy 9
Extent of Iymph node dissection (cases)

D1+ 18

D2 0
Number of retrieved lymph nodes (cases)

Median 40

Range 26-89
Completion of RADG (cases)

Yes 0

No 18

PPG pyloras-preserving gasirectomy
DG distal gastrectomy
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Table 3 Postoperative clinical course

Postoperative hospital stay (days)

Median §
Range 7-10
Postoperative morbidities (cases)

Tntraabdominal infectious complications 0
Anastomotic leakage 0
Pancreas-related infection 0
Intraabdominal abscess 0

Other complications

‘Wound infection 2

Delayed gastric emptying 1

Liver dysfunction 1

Discussion

The present study showed RADG is feasible in termus of
safety if experienced laparoscopic surgeons perform the
surgery, with a zero incidence of intraabdominal infections
complications recorded (90 % CI, 0~12.0 %).

Before May 2012, we had performed five RADGs as an
institute, and based on this experience, we assessed RADG
as technically feasible. In addition, none of these five
patients developed any postoperative complications. We
therefore decided to more thoroughly assess the safety of
RADG in the present prospective study.

Previous retrospective studies demonstrated that RADG
was a feasible treatment for gastric cancer {4, 5, 10, 12, 14,
18, 19]. Surgeons generally believed that much more
meticulous surgery could be performed with the da Vinci
Surgical System because of the three-dimensional surgical
view provided and the flexibility of instrumentation.
However, RADG required longer operation times [5, 14,
17-19, 21] and was more expensive than laparoscopic or
open gastrectomy {14, 16, 21, 33]. In addition, the advan-
tages of RADG compared to conventional procedures were
not clear from these previous studies, and no prospective
study investigating the safety of RADG was reported.

The incidence of postoperative intraabdominal infec-
tious complication in the present study was 0 % (90 % CI,
0-12.2 %) with a 22.2 % overall proportion of in-hospital
adverse events (90 % CI, 8.0-43.9 %) in this study. A
similar complication rate (0-47.3 %) has been reported in
previous retrospective studies, althongh none had focused
on the incidence of intraabdominal infectious complication
[4, 5, 8-10, 12, 17, 18, 22, 33]. With the three-dimensional
magnified view available with RADG, surgeons were able
to recognize anatomical structures much more precisely
than with the standard two-dimensional view, In addition,
the flexibility of instruments used helped surgeons perform
meticulous surgery. We propose that these advantages of
RADG resulted in the low complication rate.

Other possible reasons for the low complication rate
recorded in this study were involving only experienced
laparoscopic surgeons to perform the procedures and the
relatively lower BMI of the patients compared with that
reported in Western series. High BMI is a possible risk
factor for postoperative complications after open and lap-
aroscopic gastrectomy, although this association remains
controversial [34-38]. The present study included only one
overweight patient (BMI, 25.8). The feasibility of RADG
in overweight or obese patients is still unclear and must be
clarified in a future trial.

RADG procedures required longer surgical times than
LADG. Indeed, there was a difference of 86.5 min in our
institute between RADG and LADG [31]. We considered
that the meticulousness of the procedure was inversely
proportional to operation time to some degree. With the
magnified and three-dimensional magnified view and
instrument flexibility, surgeons were able to perform much
more meticulous surgery at the expense of imcreased
operation time.

There were other possible reasons for the longer oper-
ation times. First, RADG was performed during our
learning curve period whereas LADG was not. Second, we
did not use ultrasonic shears provided for RADG because
such usage is not allowed in Japan with the da Vinci
Surgical System. Thus, if we achieve our learning curve
with RADG and the usage of ultrasonic devices is per-
mitted 1n the future, we will be able to reduce the operation
time.

We believe that the advantages of the da Vinci Surgical
System would be enhanced when we use it for more
complicated surgery such as gastrectomy with extended
(D2) Iymph node dissection or mediastinal Lymph node
dissection. During extended lymph node dissection, we
were able to recognized layers precisely as well as small
vessels because of the three-dimensional magnified view.
In addition, the flexibility of instraments and tremor sup-
pression enabled us to do each procedure meticulously,
resulting in high-quality lymph node dissection. Similar
advantages would be obtained when we perform lower
mediastinal lymph node dissection for adenocarcinoma of
esophagogastric junction in which the surgical field is
narrow and linear instruments used in laparoscopic surgery
frequently interfere. Thus, our next step is to indicate the da
Vinci Surgical System for these complicated surgeries.

In the present study, early surgical outcomes of RADG
were not compared with conventional open or laparoscopic
surgery; thus, it is still unclear if RADG is superior to
conventional surgeries in this regard. Although previous
retrospective studies compared surgical outcomes of
RADG with LADG or ODG, there is no prospective ran-
domized trial comparing RADG and other procedures [5,
17, 18, 20, 221. In addition, survival outcomes of RADG
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remain unclear. Future trials are needed to cladfy the
superiority of RADG over other procedures, inchiding both
short- and long-term outcomes, before it can be accepted as
a standard treatment for gastric cancer.

The present study had limitations including the rela-
tively small sample size, The Japanese national insurance
system does not reimburse patients for RADG,; thus, either
the patient or the hospital has to pay the entire admission
fee in addition to the surgical fee (around USD $20,000). It
was therefore challenging to recruit sufficient patient
numbers even for a small phase II trial, and so long as this
situation persists, the cost of such surgeries will be an issue
and the forthcoming surgeries will be paid by the hospital
or the patient in our hospital. We consider that the future
practical use of RADG in Japan as an advanced medical
technology will require a well-planned prospective trial
involving sufficient patient numbers to provide important
information about issues such as reimbursement. However,
we also believe that accumulated evidence from smaller
prospective studies such as ours will help future, larger-
scale trials for RADG.

In conclusion, this early phase I study suggested that
RADG might be a safe and feasible procedure for stage A
gastric cancer, providing experienced surgeons perform the
surgery. This conclusion should be clarified in sabsequent
late phase I studies with a larger sample size.
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Safety of Robot-assisted gastrectomy (RAG) with nodal dissection for clinical stage IA gastric cancer was evaluated
in a single-center, prospective phasell study. Patients with clinical stage IA gastric cancer located within the lower two-
thirds of the stomach were included in this study. The primary endpoint was the incidence of postoperative
intraabdominal infectious complications including anastomotic leakage, pancreas-related infection, and intraabdominal
abscess. A total of 18 patients were enrolled. The incidence of intraabdominal infectious complication was 0% (80% CI,
0 ~12.0%). No patient required conversion to laparoscopic or open gastrectomy : thus, the RAG completion rate was
100%. RAG might be a safe and feasible procedure for stage IA gastric cancer.
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ABSTRACT

Background. Recently, a simple and easy complication
prediction system, the surgical apgar score (SAS) calcu-
lated by three intraoperative parameters (estimated blood
loss, lowest mean arterial pressure, and lowest heart vate),
has been proposed for general surgery. In this study, we
evaluated the predictability of the original SAS (0SAS) for
severe complications after gastrectomy. In addition, the
predictability of a modified SAS (mSAS) was evaluated, in
which the cutoff value for blood loss was slightly modified.
Methods. We investigated 328 patients who underwent
gastrectomy at the Shizuoka Cancer Center in 2010.
Clinical data, including intraoperative parameters, were
collected retrospectively. Patients with postoperative mor-
bidities classified as Clavien~Dindo grade Illa or more
were defined ‘as having severe complications. Univariate
and multivariate analyses were performed to elucidate
factors that affected the development of severe
complications.

Results, Thirty-six patients (11.0 %) had severe compli-
cations postoperatively. Univariate analyses showed that
the 0SAS (p = 0.007) and mSAS (p < 0.001), as well as
sex, preoperative chemotherapy, cStage, type of operation,
thoracotomy, surgical approach, operation time, and extent
of lymph node dissection, were associated with severe
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complications. Multivariate analysis showed that an mSAS
<6 was found to be an independent risk factor for severe
complication, while an 0SAS <6 was not.

Conclusions. The 0SAS was not found to be a predictive
factor for severe complications following gastrectomy in
Japanese patients. A slightly modified SAS (i.e. the mSAS)
is considered to be a useful predictor for the development
of severe complications in elective surgery.

Gastrectomy with lymph node dissection is the main-
stay of treatment for patients with gastric cancer to
achieve a cure,’ even though several chemotherapy regi-
mens have been shown to be effective.’® The morbidity
after gastrectomy with lymph node dissection has been
reported to range from 14.3 to 34.0 %.* The most fre-
quently observed complications are pancreatic fistula,
anastomotic leakage, and abdominal abscess, and these
complications are sometimes fatal. This is why it is
important to predict the occuarrence of these complications
soon after surgery, and determine the appropriate post-
operative care,

Previously, several scoring models have been reported
to be useful for predicting complications. However, pre-
viously reported scoring models such as the Physiologic
and Operative Severity Score for the Enumeration of
Mortality (POSSUM),” the National Surgical Quality
Improvement Programme (NSQIP),%? and the Estimation
of Physiologic, Ability and Surgical Stress (E-PASS),'®
require complex calculations using numerous perioperative
variables not readily available at the bedside.

Recently, a simple and easy complication prediction
system, the so-called Surgical Apgar Score (SAS), was
proposed for general surgery.!! It consists of three intra-
operative parameters: estimated blood loss (EBL), lowest
intraoperative mean arterial pressure (L-MAP), and lowest
intraoperative heart rate (L-HR), and has been validated in
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