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Abstract

Aim: Total gastrectomy results in the complete loss of gastric function and the devel-
opment of severe postgastrectomy syndrome. During the jejunal pouch procedure
following total gastrectomies, a substitute stomach is created to alleviate the effects
of postgastrectomy syndrome. However, the procedure's effectiveness remains con-
troversial. This study aimed to explore the effect of jejunal pouch creation after total
gastrectomy on postoperative quality of life.

Methods: A nationwide multi-institutional cross-sectional study, the Postgastrectomy
Syndrome Assessment study NEXT, used the Postgastrectomy Syndrome Assessment
Scale-45 questionnaire to explore the optimal gastrectomy procedure for cancer lo-
cated in the upper third of the stomach or around the esophagogastric junction. The
questionnaire consists of 45 items consolidated into 19 main outcome measures re-
lating to postgastrectomy symptoms, amount of food ingested, quality of ingestion,
ability for working, level of satisfaction for daily life, and the physical and mental
component summary of the 8-ltem Short Form Health Survey. Eligible completed
questionnaires were retrieved from 1909 patients. Of these, the data were analyzed
for 1020 patients who underwent total gastrectomy and 93 patients who underwent
jejunal pouch creation after total gastrectomy.

Results: Postoperative quality of life was compared between patients with and
without pouches. The analysis revealed that patients with pouches, particularly oral
pouches, experienced substantially improved postoperative quality of life than those
without, even after adjusting for several clinical factors using multiple regression
analyses.

Conclusion: The results suggest that total gastrectomy with jejunal pouch creation,

particularly oral pouches, may significantly improve postoperative quality of life.
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1 | INTRODUCTION

The incidence of gastric cancer in the upper stomach and esoph-
agogastric junction has recently increased worldwide, probably
due to the decreased incidence of Helicobacter pylori infection and
increased incidence of gastroesophageal reflux disease.r™ Current
Western and Asian guidelines recommend total gastrectomy (TG) as
the standard surgical procedure for treating proximal gastric can-
cer.>7 Minimally invasive surgery and function-preserving surgery
are actively performed to improve the quality of life (QOL) of pa-
tients with gastric cancer. However, the severity of postgastrectomy
syndrome (PGS) experienced by patients increases with the extent
of the gastric resection.® Loss of reservoir capacity is considered
one of the main reasons for increased PGS severity.” ! Therefore,
TG leads to the most severe PGS and an inadequate QOL among all
types of gastrectomies.

Creating a pouch that can simulate the reservoir function of
the stomach could reduce the incidence of early and late dumping
symptoms.n*13 Meta-analyses have revealed that pouch creation im-
proves functional and nutritional outcomes after TG.***¢ However,
in these meta-analyses the QOL was evaluated using different scales
and presented inconsistently, precluding the pooling of data from
studies in many cases. In addition, the QOL of patients after gastrec-
tomy may not have been evaluated because no questionnaire was
available to assess the symptoms of PGS adequately.

The Japan Postgastrectomy Syndrome Working Party (JPGSWP)
was introduced to investigate the postoperative symptoms and life-
style changes of gastrectomy patients. This working group collab-
oratively developed a novel questionnaire—the Postgastrectomy
Syndrome Assessment Scale-45 (PGSAS-45)—to evaluate the symp-
toms, living status, and QOL of patients who had undergone gastrec-
tomy.!” We aimed to evaluate the effect of pouch creation after TG
on the postoperative QOL of patients through a nationwide multi-
institutional collaborative study, the Postgastrectomy Syndrome
Assessment study NEXT (PGSAS NEXT), using the PGSAS-45

questionnaire.

2 | PATIENTS AND METHODS
2.1 | Patients

This was a cross-sectional study involving 70 participating institu-
tions. The PGSAS-45 questionnaire was distributed to 2364 pa-
tients between July 2018 and December 2019. Of the 1950 (82.5%)
completed questionnaires retrieved from patients, 41 (1.7%) were
deemed ineligible: 22 patients had received chemotherapy within
the preceding 6 mo, six had a failed RO resection, five an ineligible
operative procedure, two an ineligible disease, two experienced
cancer recurrence, two underwent a second gastrectomy, one was
within the 6-mo period since surgery, and one withdrew consent.
After these exclusions, 1909 questionnaires (80.8%) were

deemed eligible for inclusion in the analysis. Of these, 1685 patients

had gastric cancer affecting the upper third of the stomach, of which
1020 had undergone conventional TG and 93 TG with a jejunal pouch
(TGJP) creation. These patients were selected for inclusion in this
study (Figure 1). Reconstruction procedures were not regulated by
the surgical protocol and depended on each surgeon's institutional
principles or discretion.

2.2 | Patient eligibility criteria

The patient inclusion criteria were: (a) females or males aged 20 y or
older; (b) cancer located in the upper third of the stomach or around
the esophagogastric junction (with any stage or histologic type); (c)
RO resection achieved; (d) no recurrence or metastasis; (e) more than
6 mo had passed since the gastrectomy; (f) previous chemotherapy
was allowed, provided that more than 6 mo had passed since the
termination of the treatment; (g) only undergone one gastrectomy;
(h) a performance status of O or 1 on the Eastern Cooperative Group
Scale; (i) capability of understanding the questionnaire; (j) no other
disease present, or previous surgery, which could mask the effect of
the gastrectomy results in the questionnaire; (k) no organ failure or
mental disease; () and willingness to participate in this study.

The exclusion criteria included patients who had an active dual
malignancy and had synchronously undergone another surgery (ex-
cept for resection or extraction of the perigastric organs to achieve
gastrectomy or lymph node dissection, and those who underwent

cholecystectomies).

2.3 | Quality of life assessment

The PGSAS-45, a multidimensional QOL questionnaire based on
the 8-Item Short Form Health Survey (SF-8) and Gastrointestinal
Symptoms Rating Scale (GSRS), was used to assess PGS in this
study.””* The questionnaire consists of 45 questions, with eight
items from the SF-8, 15 from the GSRS, and 22 clinically important
items, selected by the JPGSWP. The PGSAS-45 questionnaire in-
cludes 23 items pertaining to the postoperative symptoms (items
9-33), including 15 items from the GSRS and eight newly selected
items. In addition, 12 items pertaining to the dietary intake, work,
and level of satisfaction with daily life are included. Dietary intake
items include five on the amount of food ingested (items 34-37 and
41) and three on the quality of ingestion (items 38-40). One ques-
tionnaire item pertains to work (item 42), while three address the
level of satisfaction with daily life (items 43-45). For the 23 symp-
tom items, a seven-grade Likert scale was used. A five-grade Likert
scale was used for all other items, except for items 1, 4, 29, 32, and
34-37. For items 1-8, 34, 35, and 38-40, higher scores indicated
better conditions. For items 9-28, 30, 31, 33, and 41-45, higher
scores indicated worse conditions. The 19 main outcome measures
were refined through consolidation and selection, and were classi-
fied into three domains: symptomes, living status, and QOL. Details

of PGSAS-45 have been reported previously.”
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FIGURE 1 Outline of the study

Questionnaire

handed
2364

Not retrieved

414 (17.5%)
Retrieved
1950 (82.5%) Excluded 41 (1.7%)

less than 6 mos. after CTx : 22
failed RO resection : 6

ineligible operative procedure : 5

1909 (80.8%)

ineligible disease : 2

cancer recurrence: 2

second time gastrectomy: 2

less than 6 mos. after operation: 1

Analyzed

withdrawal of consent : 1

Esophagogastric junction cancer : 224

Upper-third gastric cancer : 1685

TG PG
86 120

TGJP TEGT
3 15

PG SRDG
518 54

TG: Total gastrectomy

PG: Proximal gastrectomy

TGJP: Total gastrectomy with jejunal pouch

TEGT: Thoracic esophagectomy with gastric-tube reconstruction
SRDG: Small remnant distal gastrectomy

2.4 | Study methods

This study used continuous sampling from a central registration sys-
tem for participant enrollment. The questionnaire was distributed to all
eligible patients, who were instructed to return the completed forms to
the data center. All QOL data from the questionnaires were matched
with individual patient data collected via case report forms. This study
was registered with the University Hospital Medical Information
Network Clinical Trials Registry (registration number 000 032 221)
and approved by the Ethics Committees of all participating institutions.

Written informed consent was obtained from all enrolled patients.

2.5 | Statistical analysis

Patient characteristics and main outcome measures were compared
using t-tests and Fisher's exact tests. Multigroup comparisons were
conducted using analysis of variance (ANOVA) and Tukey's tests. All
outcome measures were further analyzed using multiple regression
analyses. Ten factors—type of gastrectomy, age, sex, postoperative
period, operative approach, preservation of the celiac branch of the
vagus, chemotherapy, clinical stage, extent of lymph node dissec-
tion, combined resection—were included in the multiple regression
analysis as explanatory variables. These factors were selected ac-
cording to their clinical importance and based on the results of pre-
vious Postgastrectomy Syndrome Assessment Studies. Statistical
significance was set at P < .05. In the case of value P < .1 in uni-
variate analyses, Cohen's d was calculated. Where multiple regres-

sion analysis yielded a P-value <.1, the standardization coefficient

of regression (#) and the P-value are shown in a table. Cohen's d,
B, and R? were used to measure the effect sizes. Interpretation of
effect sizes were 20.2 = small, 20.5 = medium, and 20.8 = large in
Cohen's d; 20.1 = small, 20.3 = medium, and 20.5 = large in f§; and
>0.02 = small, 20.13 = medium, and 20.26 = large in R?. Statistical
analyses were performed using JMP 12.0.1 software (SAS Institute,
Cary, NC) [Correction added on 23 October 2021, after first online
publication: under section 2.5 Statistical analysis, ‘vague’ has been

corrected to ‘value’ and symbol < has been changed to 2].

3 | RESULTS

3.1 | Patient characteristics

The characteristics of the study participants are listed in Table 1. TG
was performed in 1020 patients: Roux-en-Y in 1000 patients, a double
tract in 13, jejunal interposition in two, and others in five. TGJP was
performed in 93 patients: 49 patients underwent total gastrectomy
with Roux-en-Y oral pouch (TGJPR), 28 underwent total gastrectomy
with jejunal pouch interposition (TGJPI), and 16 underwent total gas-
trectomy with Roux-en-Y aboral pouch (TGJPY). In addition, TGJP was
registered from 11 facilities. Each procedure is illustrated in Figure 2.

The TGJP group had a significantly longer mean postoper-
ative period (69.8 + 51.5 mo vs 52.9 + 36.5 mo, P < .001), a sig-
nificantly higher rate of use of the laparoscopic approach (49/93
[53%] vs 409/1020 [40%], P = .018), and a significantly higher rate
of combined resection (61/93 [66%] vs 284/1020 [29%], P < .001)

than the TG group. There were significant differences between
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TABLE 1 Patient characteristics

Age (y), mean (SD)

Postoperative period
(mo), mean (SD)

Gender
Male/Female

Preoperative BMI
(kg/m?), mean (SD)

Postoperative BMI
(kg/m2), mean (SD)

Abdominal approach
Open/Laparoscopy

Celiac branch of vagus
Preserved/Divided

TG (n = 1020)

68.3(10.4)
52.9 (36.5)

743/277
23.1(3.1)

19.7 (2.5)

611/409

19/974

Tumor location (JGCA 14th)

UE (Siewert type
111)/U/UM/MU

33/609/203/173

Extent of esophageal resection

Lower thoracic
Abdominal

None

28
628
358

Level of esophago-Gl anastomosis

Tm
Ti
D
A
cStage (JGCA 14th)
|
IIA/11B
1]
IVA/IVB

Length of esophageal
resection (mm), mean
(SD)

Distance from
diaphragm to
anastomosis (mm),
mean (SD)

Chemotherapy
Preoperative
Postoperative
Both

None

9

304
444
241

547

196

240

33

7.4 (10.6)

-6.2(16.6)

20
271
64

662

Extent of lymph node dissection

DO
D1
D1+
D2
D2+

1
10
403
579
23

TGJP
(n=93)

66.7 (11.2)
69.8 (51.5)

74/19
23.2(2.7)

19.7 (2.1)

44/49

1/92

2/47/22/20

58
34

10
37
46
42
29
16

7.2 (9.0)

3.9(10.2)

26

61

41
45

TSUJI ET AL.
TABLE 1 (Continued)
TGJP
P value TG (n = 1020) (n=93) P value
154 Combined resection
<.001 None 736 32 <.001
Gallbladder 176 58
Spleen 144 25
160 Pancreas 16
-883 Others 17
893 Abbreviations: A, abdomen; D, diaphragm; Gl: gastrointestinal; SD,
standard deviation; TG, total gastrectomy; TGJP, total gastrectomy with
jejunal pouch; Ti, lower thoracic; Tm, middle thoracic; Ugca, upper-third
gastric cancer.
.018
843 the TG and TGJP groups in the level of esophago-gastrointestinal
anastomosis and the distance from the diaphragm to anastomosis
371 (-6.2 + 16.6 mm vs 3.9 + 10.2 mm, P < .001), indicating that the
position of the anastomosis was higher in the TG group than in the
TGJP group.
737
3.2 | Pouchsize
<001 The comparisons of the length of the jejunal pouch among the dif-
ferent types of TGJPs (TGJPR, TGJPI, and TGJPY) were as follows:
TGJPR vs TGJPI, 14.0 + 4.7 cm vs 13.5 + 4.6 cm (P = .840); TGJPR
vs TGJPY, 14.0 + 4.7 cm vs 10.2 + 1.9 cm (P = .007); and TGJPI vs
TGJPY, 13.5 + 4.6 cm vs 10.2 + 1.9 cm (P = .045).
.021
3.3 | Quality of life assessment
The results of the main outcome measures following TG and TGJP are
847 presented in Table 2. The TGJP group showed a significantly lower
need for additional meals (2.1 vs 2.4, P < .001, Cohen's d = 0.39),
001 ability for working (2.0 vs 2.2, P = .028, Cohen's d = 0.24), dissat-
isfaction with the meal (2.4 vs 2.7, P = .045, Cohen's d = 0.22), and
dissatisfaction with the daily life subscale (SS) (2.1 vs 2.3, P = .032,
Cohen's d = 0.23) than the TG group. The TGJP group showed a
better tendency in several main outcome measures, including meal-
.990 related distress SS (P = .066, Cohen's d = 0.20), ingested amount of
food per meal (P = .070, Cohen's d = 0.20), and dissatisfaction at
working(P = .051, Cohen's d = 0.21) than the TG group. Meanwhile,
there were no significant adverse effects in any of the 19 main out-
comes in the TGJP group compared with those in the TG group.
101 Multivariate analysis (MVA) was performed to eliminate con-

founding factors such as age, gender (ie, male or female), postop-
erative period, surgical approach (ie, laparoscopic, open), the celiac
branch of the vagal nerve (ie, preserved or divided), chemotherapy
(ie, yes or no), clinical stage (ie, I/1l, l1I/IV), lymph node dissection
(ie, DO/D1, D1+, D2/D2+), and combined resection (ie, yes, no) as
explanatory variables (Table 3). Although the effect sizes of the
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FIGURE 2 TGJP procedure. (A) TGJPR. (C)

(B) TGJPI. (C) TGJRY

TABLE 2 Comparison of main outcome measures between TG and TGJP (univariate analysis)

TG (n = 1020) TGJP (n=93)
Domain Main outcome measures mean SD mean SD P value Cohen'sd
Symptoms Esophageal reflux SS 21 1.0 1.9 0.9 106
Abdominal pain SS 1.7 0.8 1.6 0.7 422
Meal-related distress SS 2.6 1.1 24 0.9 .066 0.20
Indigestion SS 2.2 1.0 21 1.0 .210
Diarrhea SS 2.4 1.2 2.5 1.3 .502
Constipation SS 2.2 1.1 2.2 0.9 .770
Dumping SS 2.2 1.2 21 1.0 .228
Total symptom score 2.2 0.8 2.1 0.7 .310
Living status Change in BWw* -0.1 0.1 -0.2 0.1 .286
Ingested amount of food 6.1 2.0 6.5 2.0 .070 0.20
per meal®
Necessity for additional 2.4 0.9 2.1 0.8 <.001 0.39
meals
Quality of ingestion SS® 3.6 1.0 3.6 1.0 986
Ability for working 2.2 1.0 2.0 0.9 .028 0.24
QOL Dissatisfaction with 2.0 1.0 1.9 1.0 113
symptoms
Dissatisfaction at the meal 2.7 1.2 24 1.1 .045 0.22
Dissatisfaction at working 2.1 1.1 1.9 1.0 .051 0.21
Dissatisfaction for daily 2.3 1.0 21 0.9 .032 0.23
life SS
PCS of SF-8* 48.7 5.8 49.7 5.5 104
MCS of SF-82 49.3 6.3 49.0 5.6 .655

Abbreviations: BW, body weight; MCS, mental component summary; PCS, physical component summary; SS, subscale; TG, total gastrectomy; TGJP,
total gastrectomy with jejunal pouch.

“The higher the score or value, the better the condition; otherwise (without letter a), the higher the score, the poorer the condition. The
interpretation of effect size in Cohen's d: 20.2 as small, 20.5 as medium, 20.8 as large.

advantages in the two groups were relatively small, esophageal re-
flux SS (p = -0.074, P = .022), meal-related distress SS (5 = -0.064,
P = .048), ingested amount of food per meal (p = 0.067, P = .039),
necessity for additional meals (f = -0.108, P = .001), ability for
working (s = -0.070, P = .026), dissatisfaction with the meal (5 =
-0.063, P = .049), dissatisfaction at working(p = -0.067, P = .039),

and dissatisfaction for daily life SS ( = -0.070, P = .029) were sig-
nificantly better in the TGJP than in the TG group. Dumping SS (s
= -0.055, P = .097) showed a better tendency in the TGJP than in
the TG group. All main outcome measures were better in the TGJP
than in the TG group. Age, gender, postoperative period, and lymph

node dissection had a significant effect on numerous main outcome
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TABLE 3 Exploring independent factors affecting main outcome measures following TG and TGJP
Postoperative Approach
TGJP Age (y) Gender (male) period (mo) (laparoscopic)
Domain Main outcome measures B Pvalue g Pvalue g Pvalue g Pvalue g P value
Symptoms Esophageal reflux SS -0.074 .022 -0.072 .020 0.086 .021
Abdominal pain SS -0.096 .002 -0.066 .040
Meal-related distress SS -0.064 .048 -0.104 .001 -0.057 .065 -0.072 .022
Indigestion SS -0.085 .007 -0.114 <.001
Diarrhea SS -0.103 .001 0.092 .003
Constipation SS 0.087 .006
Dumping SS -0.055 .097 -0.195 <.001 -0.121 <.001
Total symptom score -0.125 <.001 -0.087 .009
Living status Change in BW? -0.122 <.001
Ingested amount of food 0.067 .039 -0.083 .009
per meal®
Necessity for additional -0.108 .001 0.092 .003 -0.069 .026 -0.063 .043
meals
Quality of ingestion SS? -0.065 .038
Ability for working -0.070 .026 0.254 <.001
QOL Dissatisfaction with -0.102 .001 -0.091 .003 -0.090 .004
symptoms
Dissatisfaction at the meal -0.063 .049 -0.107 .001 -0.096 .002
Dissatisfaction at working -0.067 .039 -0.063 .047 0.085 .022
Dissatisfaction for daily -0.070 .029 -0.087 .005 -0.096 .002 0.080 .030
life SS
PCS of SF-8? -0.098 .002
MCS of SF-8°

Abbreviations: [Y], yes; BW, body weight; CTx, chemotherapy; LN, lymph node; MCS, mental component summary; PCS, physical component
summary; SS, subscale; TG, total gastrectomy; TGJP, total gastrectomy with jejunal pouch.

*The higher the score or value, the better the condition; otherwise (without letter a), the higher the score, the poorer the condition. If  is positive,
the score of the outcome measure of the patients belonging to the category in [brackets] is higher in cases when the factor is a nominal scale, and
the score of outcome measure of the patients with larger values is higher in cases when the factor is a numeral scale. The interpretation of effect
size in #: 20.1 as small, 20.3 as medium, 20.5 as large. The interpretation of effect size in R% >0.02 as small, 20.13 as medium, 20.26 as large.

measures, while the surgical approach, celiac branch preservation,
clinical stage, and combined resection of other organs had limited
effect on the main outcome measures. There was no association be-
tween chemotherapy and outcome measures.

The results of multiple comparisons of the main outcome mea-
sures among TGJPR, TGJPI, and TGJPY are shown in Table 4. The
quality of ingestion SS (P = .020, Cohen's d = 0.59) was signifi-
cantly better with TGJPI than with TGJPR. Dissatisfaction with the
symptoms (P = .001, Cohen's d = 1.19), dissatisfaction at working
(P = .003, Cohen's d = 0.89), and dissatisfaction for daily life SS
(P =.002, Cohen's d = 0.97) were all significantly better with TGJPR
than with TGJPY. Dissatisfaction with symptoms (P = .001, Cohen's
d = 1.07), dissatisfaction at working (P = .002, Cohen's d = 1.00), and
dissatisfaction with daily life SS (P = .001, Cohen's d = 0.94) were
significantly better with TGJPI than with TGJPY. The physical com-
ponent summary (P = .064, Cohen's d = 0.72) showed a better ten-
dency for TGJPI than for TGJPY. TGJPR and TGJPI were equal and,
therefore, showed a certain superiority to TGJPY in terms of several

main outcome measures.

We further compared the postgastrectomy QOL between TG
with an oral pouch (ie, TGJPR and TGJPI, except for TGJPY) and
TG. In univariate analysis (UVA), the TG with oral pouch group
showed a significantly better meal-related distress SS (2.4 vs 2.6,
P = .01, Cohen's d = 0.26), ingested amount of food per meal (6.6
vs 6.1, P = .03, Cohen's d = 0.26), necessity for additional meals (2.1
vs 2.4, P = .001, Cohen's d = 0.26), ability for working (2.0 vs 2.2,
P = .033, Cohen's d = 0.26), dissatisfaction with symptoms (1.7 vs
2.0, P =.003, Cohen's d = 0.36), dissatisfaction with the meal (2.4 vs
2.7, P =.013, Cohen's d = 0.30), dissatisfaction at working(1.7 vs 2.1,
P =.002, Cohen's d = 0.37), dissatisfaction with daily life SS (1.9 vs
2.3, P =.001, Cohen's d = 0.39), and physical component summary
(PCS) of SF-8 (50.1 vs 48.7, P = .039, Cohen's d = 0.25) than the TG
group (Table 5).

In MVA, esophageal reflux SS (8= -0.075, P = .022), meal-related
distress SS (= -0.076, P = .021), dumping SS (8 = -0.069, P = .039),
ingested amount of food per meal (5 = 0.089, P =.008), necessity for
additional meals ( = -0.106, P = .001), ability to work (5 = -0.079,
P = .015), dissatisfaction with symptoms (8 = -0.102, P = .002),
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Celiac branch of LN dissection (D2/ Combined
vagus (preserved) CTx[Y] cStage (I11/1V) LN dissection (D1+) D2+) resection [Y]
p Pvalue g Pvalue g Pvalue g Pvalue g Pvalue g Pvalue R? P value
0.028 .002
0.022 .022
0.030 .001
-0.054 .082 0.029 .001
-0.075 .016 0.062 .070 0.028 .002
0.058 .090 0.015 .148
-0.088 .006 0.073 <.001
-0.069 .088 -0.098 .003 0.063  .087 0.043 <.001
0.110 .003 -0.057 .064 0.096 .013 0.057 <.001
0.098 .010 -0.074  .032 0.022 .017
0.064 .038 -0.062 .097 0.040 <.001
0.009 .628
0.064 .083 -0.054 .078 0.057 .092 0.083 <.001
0.036 <.001
0.031 .001
-0.056 .073 0.019 .050
0.030 .001
0.062 .049 0.022 .018
0.012 .330

dissatisfaction with the meal (p = -0.080, P = .015), dissatisfaction
at working(s = -0.111, P = .001), dissatisfaction for daily life SS (s
= -0.113, P = .001), and PCS of SF-8 (5 = -0.070, P = .036) were
significantly better in the TG with oral pouch group than in the TG
group (Table 6). The main outcome measures of the TG with oral

pouch group were all higher than those of the TG group.

4 | DISCUSSION

The TGJP procedure was developed to improve the QOL of patients
after TG, which develops the most severe PGS of all gastrectomies.
While some studies reported that creating a pouch improves the
QOL of patients after TG, the postoperative QOL has not been ad-
equately evaluated because of limitations such as a small sample size
and the lack of a questionnaire to accurately assess the symptoms
of PGS. Various clinical factors affect the QOL after gastrectomy?®;
however, no study has shown the usefulness of pouch creation after

adjustment for these factors using MVA. Furthermore, there are no

studies evaluating the effect of the jejunal pouch position on post-
operative QOL. In the present study the usefulness of jejunal pouch
creation after TG was investigated using the PGSAS-45 question-
naire developed to evaluate QOL after gastrectomy after adjusting
for multiple clinical factors that affect QOL after gastrectomy using
MVA. In addition, our sample size was sufficient compared to that
in previous studies. Our results showed that patients in the TGJP
group, especially those in whom oral pouches had been created, had
more significantly superior main outcome measures than those in
the TG group. Therefore, this study provided more reliable evidence
for the effectiveness of jejunal pouch creation after TG than previ-
ous studies.

PGS results in various disturbances in the living status, func-
tional disorders, and deterioration of QOL.Y” TG causes the most se-
vere form of PGS, as the entire stomach is removed. Several studies
have reported that pouch creation after TG allows increased food
intake, thereby alleviating symptoms associated with the dumping
syndrome and reflux disease, and improving QOL.>?! Nevertheless,
our findings (1020 cases of TG vs 93 cases of TGJP) show that the
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TABLE 5 Comparison of main outcome measures between TG and TG with oral pouch (univariate analysis)

TG (n = 1020) TG with oral pouch (n = 77)
Cohen's
Domain Main outcome measures Mean SD Mean SD P value d
Symptoms Esophageal reflux SS 2.1 1.0 1.9 0.9 117
Abdominal pain SS 1.7 0.8 1.6 0.7 .384
Meal-related distress SS 2.6 11 2.4 0.8 .031 0.26
Indigestion SS 2.2 1.0 21 1.0 131
Diarrhea SS 2.4 1.2 25 1.3 .398
Constipation SS 2.2 1.1 21 0.9 430
Dumping SS 2.2 1.2 2.0 1.0 113
Total symptom score 2.2 0.8 21 0.7 .255
Living status Change in BW? -0.1 0.1 -0.2 0.1 194
Ingested amount of food 6.1 2.0 6.6 2.0 .030 0.26
per meal®
Necessity for additional 24 0.9 21 0.8 .001 0.40
meals
Quality of ingestion SS? 3.6 1.0 3.7 1.0 .798
Ability for working 2.2 1.0 2.0 1.0 .033 0.26
QOL Dissatisfaction with 2.0 1.0 1.7 0.8 .003 0.36
symptoms
Dissatisfaction at the meal 2.7 1.2 2.4 1.0 .013 0.30
Dissatisfaction at working 21 1.1 1.7 0.9 .002 0.37
Dissatisfaction for daily 2.3 1.0 1.9 0.7 .001 0.39
life SS
PCS of SF-8* 48.7 5.8 50.1 5.3 .039 0.25
MCS of SF-8? 49.3 6.3 49.4 52 .866

Abbreviation: TG, total gastrectomy.

*The higher the score or value, the better the condition; otherwise (without letter a), the higher the score, the poorer the condition. The
interpretation of effect size in Cohen's d: 20.2 as small, 20.5 as medium, 20.8 as large. [Correction added on 23 October 2021, after first online
publication: in table heading TG with oral pouch ‘(n = 93)’ has been changed to '(n = 77)'].

pouch creation procedure is still uncommon. Surgeons are reluctant
to create pouches because of possible complications related to the
pouch, such as delayed emptying of an ingested meal from the sub-
stitute stomach and excessive dilatation of the jejunal pouch,22’24
and the complexity of the surgery. A nationwide questionnaire ad-
ministered at the 44" Annual Meeting of the Japanese Society for
Gastro-surgical Pathophysiology, held in 2014 and involving 117 in-
stitutions, showed that only 53 of 1375 (3.9%) patients experienced
pouch-related complications, delayed emptying being the most com-
mon. This indicates a low frequency of such complications (unpub-
lished data). Recently, surgical techniques and device functionality
have improved; thus, pouch creation is no longer technically difficult.
However, pouch creation is more expensive and time-consuming.
Therefore, it is considered that evidence is needed to encourage
surgeons to perform pouch creation. This study provides reliable ev-
idence for improved postoperative QOL among patients who have
pouches and could encourage surgeons to select this procedure.
Patient-reported outcome measures are often used to compare
QOL between various gastrectomy procedures. A combination of
the 36-Item Short Form Health Survey (SF-36) and GSRS is one such

questionnaire,?>?¢ but the latter tends to overlook certain important

symptoms, such as meal-related distress and dumping that are spe-
cific to patients who have undergone gastrectomies. Questionnaires
such as the EORTC QLQ-C30% and STO-2228 have been developed
to assess the QOL of cancer patients undergoing treatment; how-
ever, these scales cannot adequately assess several important symp-
toms of PGS. The PGSAS-45 is a self-reported questionnaire that
provides a comprehensive assessment of the outcomes of patients
who have undergone surgery for gastric cancer. This questionnaire
contains questions on well-known symptoms that considerably af-
fect the QOL of these patients and are adequate for clinical evalua-
tion.?? Since our study used the PGSAS-45, it can be considered to
have adequately evaluated the postgastrectomy syndrome and the
QOL in gastrectomy patients.

The results of the MVA showed that the TGJP group was supe-
rior to the TG group in terms of 9 of the 19 main outcome measures
of the PGSAS-45. Furthermore, when the TG with oral pouch group
and TG group were compared, the TG with oral pouch group was
superior to the TG group, with a larger effect size (p) in 11 main out-
come measures, compared with TGJP. Nakada et al reported that
meal-related distress and dumping symptoms most severely im-

paired postgastrectomy QOL in seven postgastrectomy symptom
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TABLE 6 Exploring independent factors affecting main outcome measures following TG and TG with oral pouch (TGJPR and TGJPI)

(multivariate analysis)

Postoperative Approach

TG with oral pouch Age (y)
Domain Main outcome measures p P value B
Symptoms Esophageal reflux SS -0.075 .022 -0.070
Abdominal pain SS
Meal-related distress SS -0.076 .021 -0.106
Indigestion SS -0.084
Diarrhea SS -0.102
Constipation SS 0.097
Dumping SS -0.069 .039 -0.197
Total symptom score -0.124
Living status ~ Change in BW? -0.125
Ingested amount of food 0.089 .008 -0.085
per meal®
Necessity for additional -0.106 .001 0.096
meals
Quality of ingestion SS?
Ability for working -0.079 .015 0.254
QOL Dissatisfaction with -0.102 .002 -0.098
symptoms
Dissatisfaction at the meal -0.080 .015 -0.112
Dissatisfaction at working  -0.111 .001
Dissatisfaction for daily -0.113 .001 -0.088
life SS
PCS of SF-8? 0.070 .036 -0.100
MCS of SF-8*

Gender (male) period (mo) (laparoscopic)
P value B P value B Pvalue g P value
.026 0.092 .013
-0.100 .002 -0.061 .057
.001 -0.057 .069 -0.067 .036
.008 -0.116 <.001
.001 0.091 .003
.002
<.001 -0.121 <.001
<.001 -0.085 .012
<.001
.007
.002 -0.072 .021 -0.063 .046
-0.065 .039
<.001
.002 -0.091 .003 -0.078 .014
<.001 -0.087 .006
0.082 .027
.005 -0.083 .008 0.078 .035
.002

Abbreviations: [Y], yes; CTx, chemotherapy; LN, lymph node; SS, subscale; TG, total gastrectomy; TGJPI, total gastrectomy with jejunal pouch

interposition; TGJPR, total gastrectomy with Roux-en-Y oral pouch.

“The higher the score or value, the better the condition; otherwise (without letter a), the higher the score, the poorer the condition. If g is positive,
the score of the outcome measure of the patients belonging to the category in [brackets] is higher in cases when the factor is a nominal scale, and
the score of outcome measure of the patients with larger values is higher in cases when the factor is a numeral scale. The interpretation of effect
size in f: 20.1 as small, 20.3 as medium, 20.5 as large. The interpretation of effect size in R% >0.02 as small, 20.13 as medium, 20.26 as large.

subscales.?’ Since the results of the present study revealed that cre-
ating a pouch diminished both meal-related distress and dumping
symptoms, this procedure may improve postoperative QOL.
Furthermore, we compared the postgastrectomy QOL among
three variations of the pouch-creation procedure: TGJPR, TGJPI,
and TGJPY. In the present study, TGJPR and TGJPI patients ex-
pressed equally better QOL than TGJPY patients. As a result, the
postoperative QOL in the TG with oral pouch group improved more
broadly and more effectively than that in the TGJP group, including
TGJPY, in multiple main outcome measures with larger effect sizes.
The usefulness of TG in the distal pouch remains controversial. Some

studies have reported its usefulness,3%3!

while Tanaka et al reported
that the long-term benefits of this procedure are limited.%? As only
a few studies have reported on the usefulness and shortcomings of
the different types of pouches, our study provides valuable insights
into the difference in postgastrectomy QOL between patients with

oral and distal pouches.

In addition, in the present study the length of the jejunal
pouch was significantly shorter in TGJPY patients (10.2 + 1.9 cm)
than in TGJPR (14.0 + 4.7 cm) and TGJPI (13.5 + 4.6 cm) patients.
Nanthakumarang et al reported that in vivo experiments using a
porcine model indicated that, for a 10 cm pouch, a volume of 350-
400 mL was only achieved after a pressure of 45 cm H,O was applied;
for a 15 cm pouch, this volume was easily achieved at a pressure of
15 cm H20.33 Therefore, our results may indicate that, not only the
position of the pouch, but also the size of the pouch affected QOL of
TG patients. Further studies are required to determine the optimal
pouch sites and sizes.

Multiple regression analysis showed that, in addition to pouch
creation, several background factors such as age, gender, postoper-
ative period, and lymph node dissection significantly affected PGS
severity. These results were generally consistent with those of a pre-
vious study that examined the influence of background factors on

the main outcome measures of the PGSAS-45.2°



TSUJI ET AL.

2 ” ; 73
.‘l}}' | AG Surg Annals of Gnstmcmcmlogu _Wl L EY

Celiac branch of LN dissection Combined resection

vagus (Preserved) CTx[Y] cStage (IlI/1V) LN dissection (D1+) (D2/D2+) [Y]

p P value p Pvalue g pvalue g pvalue g pvalue g pvalue R? P-value

0.030 .001

0.023 .014

0.033 <.001

-0.055 .078 0.030 .001

-0.075 .016 0.059 .096 0.028 .002

0.074 .035 0.019 .046

-0.090 .005 0.076 <.001

-0.074 .068 -0.100 .003 0.070 .065 0.045 <.001

0.109 .004 -0.058 .064 0.095 .015 0.058 <.001

0.101 .009 -0.087 .014 0.026 .006

0.065 .038 -0.069 .069 0.040 <.001

0.009 .592

-0.055 .073 0.064 .061 0.083 <.001

0.071 .043 0.041 <.001

0.035 <.001

-0.061 .050 0.066 .060 0.025 .007

0.077 .029 0.036 <.001

0.064 .041 0.024 .009

0.013 .288

This study has several limitations. First, there was an uneven DISCLOSURE

match between the number of patients in the TG and TGJP groups
because of the retrospective nature of the study. However, our
study still included a much larger number of patients than any
other previous study analyzing the effect of postgastrectomy
pouch creation on QOL. Second, there may have been selection
bias concerning the type of reconstruction technique used. Since
surgeons or institutions are likely to use their preferred tech-
niques, a randomized controlled trial is required to eliminate po-
tential biases.

In conclusion, the results of our study indicate that creating a
pouch, particularly an oral pouch, for patients who undergo TG may
be beneficial for improving their postoperative QOL and reducing

the symptoms of PGS.

ACKNOWLEDGMENTS
This study was conducted by JPGSWP. The authors thank all physi-
cians of this study and the patients whose cooperation made this

study possible.

Approval of the Research Protocol: The protocol for this study was
approved by a suitably constituted Ethics Committee of all partici-
pating institutions.

Informed Consent: Written informed consent was obtained from all
enrolled patients.

Registry and the Registration No. of the Study/Trial: The University
Hospital Medical Information Network Clinical Trials Registry (regis-
tration number 000 032 221).

Animal Studies: N/A.

Conflict of Interest: The authors declare that they have no conflict-
ing interests regarding the content and application of this article.
This study was supported by a grant from Jikei University and the
Japanese Gastric Cancer Association.

ORCID
Toshikatsu Tsuji https://orcid.org/0000-0002-3430-0568
https://orcid.org/0000-0002-6953-8752

https://orcid.org/0000-0002-7931-8753

Yasuyuki Seto
Chie Tanaka


https://orcid.org/0000-0002-3430-0568
https://orcid.org/0000-0002-3430-0568
https://orcid.org/0000-0002-6953-8752
https://orcid.org/0000-0002-6953-8752
https://orcid.org/0000-0002-7931-8753
https://orcid.org/0000-0002-7931-8753

74 Wl L E Y_ _““;‘ AG Surg Annals ofGﬂs[mcmcrolOgi«.

TSUJI ET AL.

REFERENCES

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Mariette C, Piessen G, Briez N, Gronnier C, Triboulet JP.
Oesophagogastric junction adenocarcinoma: which therapeutic ap-
proach? Lancet Oncol. 2011;12:296-305.

Kusano C, Gotoda T, Khor CJ, Katai H, Kato H, Taniguchi H, et al.
Changing trends in the proportion of adenocarcinoma of the esoph-
agogastric junction in a large tertiary referral center in Japan. J
Gastroenterol Hepatol. 2008;23:1662-5.

. Yamashita H, Seto Y, Sano T, Makuuchi H, Ando N, Sasako M,

et al. Results of a nation-wide retrospective study of lymphadenec-
tomy for esophagogastric junction carcinoma. Gastric Cancer.
2017;20(suppl 1):69-83.

Ahn HS, Lee HJ, Yoo MW, Jeong SH, Park DJ, Kim HH, et al. Changes
in clinicopathological features and survival after gastrectomy for
gastric cancer over a 20-y period. Br J Surg. 2011;98:255-60.

. Smyth EC, Verheij M, Allum W, Cunningham D, Cervantes A, Arnold

D, et al. Gastric cancer: ESMO Clinical Practice Guidelines for diag-
nosis, treatment and follow-up. Ann Oncol. 2016;27:v38-49.

. Waddell T, Verheij M, Allum W, Cunningham D, Cervantes A,

Arnold D. Gastric cancer: ESMO-ESSO-ESTRO Clinical Practice
Guidelines for diagnosis, treatment and follow-up. Ann Oncol.
2013;24:vi57-vi63.

Japanese Gastric Cancer Association. Japanese gastric cancer
treatment guidelines 2018 (ver. 5). Gastric Cancer. 2021;24:1-21.
Isozaki H, Matsumoto S, Murakami S, Takama T, Sho T, Ishihara
K, et al. Diminished gastric resection preserves better quality
of life in patients with early gastric cancer. Acta Med Okayama.
2016;70:119-30.

Katsube T, Konnno S, Murayama M, Kuhara K, Sagawa M,
Yoshimatsu K, et al. Changes of nutritional status after distal gas-
trectomy in patients with gastric cancer. Hepatogastroenterology.
2008;55:1864-7.

Kiyama T, Mizutani T, Okuda T, Fujita I, Tokunaga A, Tajiri T, et al.
Postoperative changes in body composition after gastrectomy. J
Gastrointest Surg. 2005;9:313-9.

Armbrecht U, Lundell L, Lindstedt G, Stockbruegger RW. Causes of
malabsorption after total gastrectomy with Roux-enY reconstruc-
tion. Acta Chir Scand. 1988;154:37-41.

Lygidakis NJ. Long term results of a new method of reconstruction
for continuity of the alimentary tract after total gastrectomy. Surg
Gynecol Obstet. 1984;158:335-8.

Nakane Y, Okumura S, Akehira K, Okamura S, Boku T, Okusa T, et al.
Jejunal pouch reconstruction after total gastrectomy for cancer. A
randomized controlled trial. Ann Surg. 1995;222:27-35.

Syn NL, Wee |, Shabbir A. Guowei Kim, Jimmy Bok-Yan So.
Pouch Versus No Pouch Following Total Gastrectomy: Meta-
analysis of Randomized and Non-randomized Studies. Ann Surg.
2019;269:1041-53.

Gertler R, Rosenberg R, Feith M, Schuster T, Friess H. Pouch vs no
pouch following total gastrectomy: meta-analysis and systematic
review. Am J Gastroenterol. 2009;104:2838-51.

Zong L, Chen P, Chen Y, Shi G. Pouch Roux-en-Y vs no pouch Roux-
en-Y following total gastrectomy: a meta-analysis based on 12 stud-
ies. J Biomed Res. 2011;25:90-9.

Nakada K, Ikeda M, Takahashi M, Kinami S, Yoshida M, Uenosono Y,
et al. Characteristics and clinical relevance of postgastrectomy syn-
drome assessment scale (PGSAS)-45: newly developed integrated
questionnaires for assessment of living status and quality of life in
postgastrectomy patients. Gastric Cancer. 2015;18:147-58.
Turner-Bowker DM, Bayliss MS, Ware JE Jr, Kosinski M. Usefulness
of the SF-8 health survey for comparing the impact of migraine and
other conditions. Qual Life Res. 2003;12:1003-12.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Svedlund J, Sjodin |, Dotevall G. GSRS-a clinical rating scale for gas-
trointestinal symptoms in patients with irritable bowel syndrome
and peptic ulcer disease. Dig Dis Sci. 1988;33:129-34.

Kinami S, Takahashi M, Urushihara T, lkeda M, Yoshida M,
Uenosono Y, et al. Background factors influencing postgastrectomy
syndromes after various types of gastrectomy. World J Clin Cases.
2018;6:1111-20.

Fein M, Fuchs KH, Thalheimer A, Freys SM, Heimbucher J, Thiede
A. Long-term benefits of Roux-en-Y pouch reconstruction after
total gastrectomy: a randomized trial. Ann Surg. 2008;247:759-65.
Tono C, Terashima M, Takagane A, Abe K. Ideal reconstruction after
total gastrectomy by the interposition of a jejunal pouch considered
by emptying time. World J Surg. 2003;27:1113-8.

Tamura T, Inagawa S, Terashima H, Akashi Y, Hisakura K, Enomoto
T, et al. A long-term follow-up result of pouch plasty for severe dys-
function of jejunal pouch reconstruction after total gastrectomy: a
case report. Int Surg. 2015;100:954-7.

Katsube T, Konnno S, Murayama M, Kuhara K, Sagawa M, Yoshimatsu
K, et al. Complications after proximal gastrectomy with jejunal pouch
interposition: report of a case. Eur J Surg Oncol. 2005;31:1036-8.
Hayami M, Seshimo A, Miyake K, Shimizu S, Kameoka S. Effects of
emptying function of remaining stomach on QOL in postgastrec-
tomy patients. World J Surg. 2012;36(2):373-8.

Kono K, lizuka H, Sekikawa T, Sugai H, Takahashi A, Fujii H, et al.
Improved quality of life with jejunal pouch reconstruction after
total gastrectomy. Am J Surg. 2003;185(2):150-4.

Aaronson NK, Ahmedzai S, Bergman B, Bullinger M, Cull A, Duez
NJ, et al. The European Organization for Research and Treatment of
Cancer QLQ-C30: a quality-of-lifeinstrument for use ininternational
clinical trials in oncology. J Natl Cancer Inst. 1993;85(5):365-76.
Vickery CW, Blazeby JM, Conroy T, Arraras J, Sezer O, Koller
M, et al. Development of an EORTC disease-specific quality of
life module for use in patients with gastric cancer. Eur J Cancer.
2001;37(8):966-71.

Nakada K, Takahashi M, lkeda M, Kinami S, Yoshida M, Uenosono
Y, et al. Factors affecting the quality of life of patients after gas-
trectomy as assessed using the newly developed PGSAS-45 scale:
A nationwide multi-institutional study. World J Gastroenterol.
2016;22:8978-90.

Ishigami S, Aridome K, Nakajo A, Matsumoto M, Uchikado Y,
Setoyama T, et al. Roux-en-Y reconstruction with stapled distal je-
junal pouch after total gastrectomy. Am Surg. 2010;76:526-8.
Gioffre’ Florio MA, Bartolotta M, Miceli JC, Giacobbe G, Saitta FP,
Paparo MT, et al. Simple versus double jejunal pouch for recon-
struction after total gastrectomy. Am J Surg. 2000;180:24-8.
Tanaka C, Kanda M, Murotani K, Yoshikawa T, Cho H, Ito Y, et al.
Long-term quality of life and nutrition status of the aboral pouch re-
construction after total gastrectomy for gastric cancer: a prospec-
tive multicenter observational study (CCOG1505). Gastric Cancer.
2019;22:607-16.

Nanthakumaran S, Suttie SA, Chandler HW, Park KGM. Optimal
gastric pouch reconstruction post-gastrectomy. Gastric Cancer.
2008;11:33-6.

How to cite this article: Tsuji T, Isobe T, Seto Y, Tanaka C,
Kojima K, Motoori M, et al. Effects of creating a jejunal pouch
on postoperative quality of life after total gastrectomy:

A cross-sectional study. Ann Gastroenterol Surg. 2022;6:
63-74. https://doi.org/10.1002/ags3.12497



https://doi.org/10.1002/ags3.12497

