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Abstract

Aim: Gastric cancer with peritoneum dissemination is intractable with surgical resec-
tion. The evaluation of the degree of dissemination using computed tomography (CT)
is difficult. We focused on the amount of ascites based on CT findings and estab-
lished a scaling system to predict these patients’ prognoses.

Methods: We extracted individual data from a population-based cohort. Patients di-
agnosed with histologically proven gastric adenocarcinoma with peritoneum dissem-
ination were enrolled. Two raters evaluated the CT images and determined the grade
of ascites in each patient: grade O indicated no ascites in all slices; grade 1 indicated
ascites detected only in the upper or lower abdominal cavity; grade 2 indicated as-
cites detected in both the upper and lower abdominal cavities; and grade 3 indicated
ascites extending continuously from the pelvic cavity to the upper abdominal cavity.
We evaluated the relationship between the ascites grade and survival time. After
adjusting for other clinical factors, we calculated hazard ratios of each ascites grade.
Results: A total of 718 patients were enrolled. The number of patients with grades
0, 1, 2, and 3 were 303, 223, 94, and 98, respectively. The median overall survival
times were 16.0, 8.7, 5.4, and 3.0 months for ascites on CT grades O, 1, 2, and 3,
respectively (P < .001). The adjusted hazard ratios for the survival time were 1.74
(1.33-2.26, P < .001), 3.20 (2.25-4.57, P < .001), and 4.76 (3.16-7.17, P < .001) for
grades 1, 2, and 3, respectively.

Conclusion: We established a new grading system of pretreatment ascites to better

predict the prognosis of gastric cancer.
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1 | INTRODUCTION

Peritoneal dissemination (PD) is one of most common metastatic

patterns of gastric cancer (GC).%?

The prognosis of GC patients with
PD remains poor, despite recent advances in anticancer agent de-
velopment.® The progression of PD is often accompanied by various
symptoms, including abdominal pain, fullness, and vomiting caused
by intestinal obstruction or massive ascites.

Surgeons often detect PD during surgery for GC patients
scheduled for radical resection.* As imaging examinations can-
not detect the small nodules characteristic of PD,> laparotomy
or staging laparoscopy is sometimes required to observe the in-
tra-abdominal cavity.® Serious problems hampering the treatment
of GC patients with PD include difficulty assessing the degree
of PD and predicting the prognosis. Jacquet and Sugarbaker pre-
viously proposed a scaling method of PD for all kinds of malig-
nant disease,” and Fujimura et al reported a modified version of
this scaling system for GC patients with PD to predict patients’
prognoses.8 These methods are based on macroscopic findings;
however, a scaling system without invasiveness is also required
from a physician's perspective, as many patients with PD do not
receive surgery.

Previous reports have described several prognostic factors

in patients with PD, such as the nutritional condition,®%%°

per-
formance status,® tumor markers,'! and the presence of asci-
tes.341213 However, which of these is most useful for estimating
the degree of ascites as a surrogate marker of PD in patients with
GC is unclear.

In the present study, we focused on the amount of ascites at
the initial diagnosis and the scaling system based on computed to-
mography (CT) findings. We investigated the relationship between
the amount of ascites on CT and the prognosis of GC with PD using
our established large-scale cohort in an effort to establish a physi-
cian-friendly prediction tool involving the assessment of ascites to

predict the prognosis of GC with PD.

2 | METHODS
2.1 | Study design and cohort development

The present study was a population-based historical cohort study.
All nine designated hospitals for cancer treatment in Fukushima
Prefecture participated in this study. First, we listed the patients
with stage IV GC using hospital-based cancer registries. We then
obtained these patients’ individual data along with additional infor-
mation, including the Charlson's comorbidity index,* symptoms,
cTNM stage,15 CT findings, laboratory data, and treatment. Finally,
we merged the datasets from each participating institute after an-
onymizing the information.

We enrolled patients in this study according to the crite-
ria described below. Patients were diagnosed with GC (ICD-

10, C16.0-16.9) with synchronous PD and histologically proven
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adenocarcinoma from a primary lesion from 2008 to 2015.
Patients who did not undergo abdominopelvic CT before any
treatment, who were lost to follow-up, who had remnant GC after
previous gastrectomy, who had other synchronous malignancies,
or who had a medical history of liver cirrhosis, congestive heart
failure, or use of diuretics were excluded. Investigators confirmed
that the helical CT scans included the area from the diaphragm to
the symphysis pubis in 5- to 10-mm-thick transverse sections at
the same intervals.

This study was conducted in accordance with the Declaration of
Helsinki and all of the applicable local laws and regulations. Approval
for the protocol was obtained from the institutional review boards of
all of the participating hospitals.

2.2 | The diagnosis of PD and grading of ascites

We reviewed medical records of all patients in this cohort and di-
agnosed the PD according to the findings as follows: having visible
nodules near the primary lesion on CT images, positive cytology from
aspirated ascites or lavage cytology, or histologically proven dissemi-
nated lesions during/after surgery, including staging laparoscopy.

In addition, two gastrointestinal surgeons (MH and HK), who
were blinded to the survival outcome, reviewed abdominal CT be-
fore initial treatment and classified patients into four categories de-
pending on the amount of ascites detected at the initial diagnosis.
We established the ascites on CT (AC) grading system by referencing
the methods used in published clinical trials'®”: grade 0 indicated
no ascites in all slices; grade 1 indicated ascites detected only in the
upper or lower abdominal cavity; grade 2 indicated ascites detected
in both the upper and lower abdominal cavities; and grade 3 indi-
cated ascites extending continuously from the pelvic cavity to the

upper abdominal cavity.

2.3 | Outcomes and statistical analyses

The primary outcome was the adjusted hazard ratio (HR) of each AC
grade for the overall survival (OS). To compare the OS by AC grade,
we evaluated the descriptive statistics and isolated potential con-
founding factors. After adjusting for the age, sex, nutritional condi-
tion, comorbidities, tumor markers, and treatment with or without
chemotherapy as confounding factors, we calculated the HR and
95% confidence interval (95% Cl) of each AC grade using the Cox
proportional hazard model. We also calculated the adjusted HR in
patients with no metastatic lesions other than PD as subclass analy-
sis. In addition, we evaluated the survival curve for these patients
using the Kaplan-Meier method for each AC grade and performed
the Wilcoxon test.

Secondary outcomes were nutritional indicators, tumor mark-
ers, proportion of chemotherapy or gastrectomy, and incidence
of synchronous liver metastasis in each AC grade. The descriptive

statistics were evaluated, and as necessary, continuous variables
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were compared using Student's t-test and categorical variables
by Fisher's exact test. All statistical tests were two-sided, and
P values of .05 or less were considered to indicate statistical

significance.

3 | RESULTS

Figure 1 shows the patient enrollment flow. A total of 1366 patients
with stage IV GC were identified from the cohort databases, includ-
ing 819 patients diagnosed with PD; ultimately, 718 patients were
enrolled in this study. Table 1 shows the patients’ characteristics.
The number of patients with AC grades of 0, 1, 2, and 3 was 303,
223, 94, and 98, respectively.

3.1 | Adjusted HRs and overall survival curves

The median OS was 7.8 and 10.5 months in all patients (n = 718) and
patients without other metastatic lesions (n = 386), respectively.
Table 2 shows the adjusted HRs for all patients. The adjusted HRs
(95% Cl) were 1.74 (1.33-2.26), 3.20 (2.25-4.57), and 4.76 (3.16-
7.17) for AC grades 1, 2, and 3, respectively. Table 3 also shows the
adjusted HRs in patients with no metastatic lesions other than PD.
Figure 2 shows the OS rate and at-risk population of each AC grade
among patients who did not have other metastatic lesions (P < .001).

Stage IV Gastric adenocarcinoma (n=1,366)

A4

No peritoneumu dissemination (n = 547)

Peritoneumu dissemination (n=819)

Excluded (n =101, overlapping)
Synchronous malignant diseases (n = 24)
Carcinoma in gastric stump (n=23)

Lost follow-up (n=21)
None of abdominal CT images at

> first diagnostic time (n=19)
Liver cirrhosis (n=8)

Congestive heart failure (n =8)

Missing data to estimate the adjusted
hazard ratio (n=26)

Y

Study population (n=718)
Ascites in CT images (AC) grade
Grade 0 (n=303)
Grade 1 (n=223)
Grade 2 (n=94)
Grade 3 (n=98)

FIGURE 1 Patients’ enrollment. All of 718 patients were
extracted from the population-based cohort of stage IV gastric
cancer

The median OS values were 16.0, 8.7, 5.4, and 3.0 months for AC
grades 0, 1, 2, and 3, respectively (P < .001).

3.2 | Secondary outcomes

Table 4 shows the relationship between the AC grade and malnutri-
tion or treatment as the secondary endpoints.

TABLE 1 Patients' characteristics

TotalN=718 (%)

Age
Median [range] 70 [23-98]
Sex
Male 468 65.2
Female 250 34.8
Charlson's comorbidity index
0-2 677 94.3
3< 41 5.7
Body mass index
Mean (SD) 20.1 (8.15)
Clinical T
<T3 56 7.8
>T4a 662 92.2
Clinical N
cNO 131 18.2
cN+ 579 80.6
Histological findings
Well to mode 198 27.6
Poor sig muc 411 57.2
Mixed 80 111
Diagnosis of Peritoneal dissemination
CT findings 318 443
Macroscopic findings 164 22.8
Cytology 126 17.5
Other metastatic organs
None (only peritoneum) 386 53.8
Lymph node 214 29.8
Liver 181 25.2
Lung 27 3.8
Bone 15 21
Others 29 4.0
AC grade
0 303 42.2
1 223 31.1
2 94 131
3 98 13.6

Abbreviations: AC grade, ascites on computed tomography grade; SD,
Standard deviation.
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TABLE 2 Adjusted hazard ratio for

Lo . Variables
overall survival in all patients

AC Grade 1

AC Grade 2

AC Grade 3
Age (>75)

Sex (Female)
Chemotherapy
Liver metastasis

Charlson's score > 3

Albumin level (<3.0 g/

dL)
BMI (<18.5 kg/m?)

Lymphocyte (<1000/
ub)

CEA level (>5.0 ng/
mL)

CA19-9 level
(>37.0 ng/mL)

3 ” ; 663
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Rerefence HR P value 95% ClI

Grade O 1.74 <.001 1.33-2.26
Grade O 3.20 <.001 2.25-4.57
Grade O 4.76 <.001 3.16-7.17
<75 1.00 .649 0.99-1.01
Male 0.98 .889 0.78-1.24
No chemotherapy 0.44 <.001 0.33-0.59
None 1.65 <.001 1.39-1.96
<2 1.13 .062 0.99-1.29
>3.0 g/dL 1.42 .042 1.01-1.99
>18.5 kg/m? 0.88 .356 0.68-1.15
>1000/pL 1.28 141 0.92-1.78
<5.0 ng/mL 1.17 .220 0.91-1.50
>37.0 ng/mL 1.23 .086 0.97-1.57

Abbreviations: AC Grade; ascites on computed tomography grade, BMI; body mass index;
carbohydrate antigen 19-9; carcinoembryonic antigen, CA19-9; CEA.

TABLE 3 Adjusted hazard ratio in

patients with no metastatic lesions other Variables Rerefence HR Pvalue 95%cl
than PD AC Grade 1 Grade O 1.60 .001 1.22-2.10
AC Grade 2 Grade O 2.45 <.001 1.62-3.69
AC Grade 3 Grade O 3.96 <.001 2.34-5.97
Age (>75) <75 1.00 711 0.99-1.01
Sex (Female) Male 0.99 927 0.78-1.25
Chemotherapy No chemotherapy 0.42 <.001 0.31-0.55
Charlson's score > 3 <2 1.10 155 0.96-1.26
Albumin level (<3.0 g/dL) >3.0 g/dL 0.87 124 0.73-1.04
BMI (<18.5 kg/m?) >18.5 kg/m? 0.88 .338 0.67-1.14
Lymphocyte (<1000/uL) >1000/pL 1.21 .262 0.87-1.69
CEA level (>5.0 ng/mL) <5.0 ng/mL 117 .215 0.91-1.50
CA19-9 level (>37.0 ng/mL) >37.0 ng/mL 1.26 .058 0.99-1.61
Abbreviations: AC Grade, ascites on computed tomography grade; BMI, body mass index; CA19-9,
carbohydrate antigen 19-9; CEA, carcinoembryonic antigen.
4 | DISCUSSION 47% of patients with diffuse filtration-type or large infiltrative ul-

Our study proposed the AC grading system, which is a new scale
of ascites using abdominopelvic CT as a prognostic tool in GC pa-
tients with PD. Patients with a larger amount of ascites generally
have a poorer nutritional condition and higher proportion of other
metastatic organs than those with less ascites. We confirmed in the
present study that the AC grade indicated a linear increase in the HR
for the OS in each grade after adjusting for these factors.

A method for measuring the degree of PD from any malignancy
has yet to be established. Even if suspicious findings are not de-
tected on CT, surgeons sometimes find PD during surgery for pa-
tients with GC. Indeed, staging laparoscopy detected PD in 45% to

cer-type GC.181 The Japanese Research Society for Gastric Cancer
originally proposed that PD be classified into four grades by the an-
atomical spread of lesions (PO, P1, P2, and P3); however, the rela-
tionship between the grades and prognosis was never determined,
and this grading system was abolished in a later classification.?°
Sugarbaker et al developed a scoring method for evaluating the
volume of PD for all malignant diseases; their method divided the
peritoneal or mesentery surface into 13 regions and combined to
four volume scoring.” In addition, Fujimura et al reported that their
modified PD scaling system was useful for predicting the prognosis
of patients with GC, although they showed a significant difference

in the survival time between just two categories: grade | and Il to
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Overall survival rate

FIGURE 2 Survival curve of each
ascites grade. Overall survival curves

1.0 AC A5 using for each AC grade using Kaplan-
: drade Meier's methods
kMmoo === AC gradel
08 i}
1 | - AC grade2
B "\ ————————— AC grade3
0.6
04 1
02
0.0 4 T T T T T
0 12 24 36 48 60 months
Number at risk
AC grade0 198 118 57 35 23 16
AC gradel 107 36 18 9 4 3
AC grade2 42 7 4 2 1 0
AC grade3 38 6 1 0 0 0
TABLE 4 Ascites grade and other potential risk factors
Grade 0 Grade 1 Grade 2 Grade 3
P
AC grade n=303 % n=223 % n=94 % n=98 % value
Chemotherapy
First line 216 71.3 168 75.3 54 574 52 53.1 <.001
Second line 105 34.7 82 36.8 16 17.0 19 19.4 <.001
Third line 62 20.5 33 14.8 6 6.4 10 10.2 .003
Surgery
Primary resection 201 66.3 66 29.6 7 7.4 3 3.1 <.001
Nutrition
Body mass index < 17.0 64 211 44 19.7 14 14.9 12 12.2 178
Albumin < 3.0 g/dL 26 8.6 41 18.4 22 234 28 28.6 <.001
Lymphocyte < 1000/uL 27 8.9 40 17.9 19 20.2 22 22.4 .001
Tumor marker
CEA (>5.0 ng/mL) 131 43.2 96 43.0 49 52.1 52 53.1 166
CA19-9 (>37.0 ng/mL) 120 39.6 102 45.7 47 50.0 45 459 .245
Liver metastasis 62 20.5 54 24.2 31 33.0 34 34.7 .010

Abbreviations: AC grade, ascites on computed tomography grade; CA19-9, carbohydrate antigen 19-9; CEA, carcinoembryonic antigen.

IV.8 Several other studies have further identified specific proteins or
mRNA in ascites or lavage fluid that may be candidate biomarkers for
predicting the prognosis.21'23 However, many PD patients receive
treatment without ever undergoing surgery, as the effectiveness of
debulking surgery has been denied by the previous reported phase

Il clinical trial.?

The development of a simple and low-invasive pre-
diction tool would therefore be quite useful for both patients and
physicians.

We established our AC grading system by referencing the method

of assessing ascites in a previous phase Il clinical trial evaluating

combination chemotherapy of 5-fluorouracil, I-leucovorin, and pa-
clitaxel.*® Aside from our grading system, a number of other scaling
systems have also been reported, including ones based on physical
findings or CT images. For example, Oriuchi et al developed an equa-
tion for approximating the amount of ascites by measuring the thick-
ness at five points on abdominopelvic CT images.25 Although the AC
grading system is not able to estimate the volume of ascites directly,
the easy evaluation, adjusting other prognostic factors, and strong
OS discrimination suggest that this would be a clinically relevant tool

for physicians treating GC.
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Other strong points of this study are its high external validity for
the targeted population and the accuracy of the measurements. We
established a large, population-based cohort in a medical field, and
fixed investigators reviewed CT images of all cases and decided the
AC grades based on predetermined criteria.

One of the limitations in this study is that we did not eval-
uate the indication of chemotherapy and therapeutic response.
Although most of the physicians prescribed chemotherapy ac-
cording to Japanese guidelines in participating institutes, the deci-
sions of regimen or dosage were not completely same. In addition,
the trends in ascites, clinical symptoms, and serum tumor marker
levels may be useful for deciding to change a regimen to a later
line. We are planning a further evaluation using the trend in the
ascites volume during chemotherapy. Another limitation was the
accuracy of the measurement modality. To minimize information
bias, two fixed raters evaluated AC grade in this study; however,
the CT parameters, such as the slice range setting or use of con-
trast medium, were not unified due to the multicenter retrospec-
tive nature.

In conclusion, we established the clinical meaning of the new
grading system for pretreatment ascites that can predict the prog-
nosis of GC patients with PD.

ACKNOWLEDGEMENTS

We would like to express our gratitude to Seria Sato, Koji Uehara,
Nobuko Kanno, Mika Yusa, Kazuhira Saito, Tomoko Oya, Yosinobu
Yamazaki, Yoko Endo, Chieko, Tairako, and Yumi Inaba for their con-

tribution to data collection.

DISCLOSURE
Conflict of Interest: Authors declare no conflict of interests for this
article.

ORCID

Michitaka Honda https://orcid.org/0000-0003-3492-9881

REFERENCES

1. Nashimoto A, Akazawa K, Isobe Y, Miyashiro |, Katai H, Kodera Y,
et al. Gastric cancer treated in 2002 in Japan: 2009 annual report of
the JGCA nationwide registry. Gastric Cancer. 2013;16(1):1-27.

2. lsobe Y, Nashimoto A, Akazawa K, Oda |, Hayashi K, Miyashiro I,
et al. Gastric cancer treatment in Japan: 2008 annual report of the
JGCA nationwide registry. Gastric Cancer. 2011;14(4):301-16.

3. ChenS, Chen X, Nie R, Ou Yang L, Liu A, Li Y, et al. A nomogram to
predict prognosis for gastric cancer with peritoneal dissemination.
Chin J Cancer Res. 2018;30(4):449-59.

4. Yajima K, Kanda T, Ohashi M, Wakai T, Nakagawa S, Sasamoto R,
et al. Clinical and diagnostic significance of preoperative computed
tomography findings of ascites in patients with advanced gastric
cancer. Am J Surg. 2006;192(2):185-90.

5. Kim SJ, Kim H-H, Kim YH, Hwang SH, Lee HS, Park DJ, et al.
Peritoneal metastasis: detection with 16- or 64-detector row CT
in patients undergoing surgery for gastric cancer. Radiology.
2009;253(2):407-15.

6. Jamel S, Markar SR, Malietzis G, Acharya A, Athanasiou T, Hanna
GB, et al. Prognostic significance of peritoneal lavage cytology

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

3 ; . 665
_‘(“5' | AG Surg Annals of Gns[mcmcmlogu _Wl L EYJ_

in staging gastric cancer: systematic review and meta-analysis.
Gastric Cancer. 2018;21(1):10-8.

Jacquet P, Sugarbaker PH. Clinical research methodologies in di-
agnosis and staging of patients with peritoneal carcinomatosis.
Cancer Treat Res. 1996;82:359-74.

Fujimura T, Ishii K, Oyama K, Miyashita T, Kinami S, Ninomiya |,
et al. A new scoring system for peritoneal metastasis in gastric can-
cer. Gastric Cancer. 2003;6(3):146-52.

Chen S, Nie R-C, OuYang L-Y, Li Y-F, Xiang J, Zhou Z-W, et al. Body
mass index (BMI) may be a prognostic factor for gastric cancer with
peritoneal dissemination. World J Surg Oncol. 2017;15(1):52.

Lee JS, Kim YS, Kim EY, Jin W, et al. Prognostic significance of CT-
determined sarcopenia in patients with advanced gastric cancer.
PLoS One. 2018;13(8):e0202700.

Emoto S, Ishigami H, Yamashita H, Yamaguchi H, Kaisaki S, Kitayama
J, et al. Clinical significance of CA125 and CA72-4 in gastric can-
cer with peritoneal dissemination. Gastric Cancer. 2012;15(2):
154-61.

Zheng L-N, Wen F, Xu P, Zhang S, et al. Prognostic significance of
malignant ascites in gastric cancer patients with peritoneal me-
tastasis: a systemic review and meta-analysis. World J Clin Cases.
2019;7(20):3247-58.

Cheong JC, Choi WH, Kim DJ, Park JH, Cho SJ, Choi CS,
et al. Prognostic significance of computed tomography defined
ascites in advanced gastric cancer. J Korean Surg Soc. 2012;82(4):
219-26.

Charlson M, Szatrowski TP, Peterson J, Gold J, et al. Validation
of a combined comorbidity index. J Clin Epidemiol. 1994;47(11):
1245-51.

Biondi A, Hyung WJ. Seventh edition of TNM classification for gas-
tric cancer. J Clin Oncol. 2011;29(32):4338-9. author reply 4340-2.
Nakajima TE, Yamaguchi K, Boku N, Hyodo |, Mizusawa J, Hara H,
et al. Randomized phase II/Ill study of 5-fluorouracil/I-leucovorin
versus 5-fluorouracil/l-leucovorin plus paclitaxel administered
to patients with severe peritoneal metastases of gastric cancer
(JCOG1108/WJOG7312G). Gastric Cancer. 2020;23(4):677-88.
Hara H, Kadowaki S, Asayama M, Ooki A, Yamada T, Yoshii T, et al.
First-line bolus 5-fluorouracil plus leucovorin for peritoneally dis-
seminated gastric cancer with massive ascites or inadequate oral
intake. Int J Clin Oncol. 2018;23(2):275-80.

Irino T, Sano T, Hiki N, Ohashi M, Nunobe S, Kumagai K, et al.
Diagnostic staging laparoscopy in gastric cancer: a prospective
cohort at a cancer institute in Japan. Surg Endosc. 2018;32(1):
268-75.

Hosogi H, Shinohara H, Tsunoda S, Hisamori S, Sumida H, Hida K,
et al. Staging laparoscopy for advanced gastric cancer: significance
of preoperative clinicopathological factors. Langenbecks Arch
Surg. 2017;402(1):33-9.

Aiko T, Sasako M. The new Japanese Classification of Gastric
Carcinoma: Points to be revised. Gastric Cancer. 1998;1(1):
25-30.

Tamura S, Fujiwara Y, Kimura Y, Fujita J, Imamura H, Kinuta M, et al.
Prognostic information derived from RT-PCR analysis of peritoneal
fluid in gastric cancer patients: results from a prospective multi-
center clinical trial. J Surg Oncol. 2014;109(2):75-80.

Virgilio E, Giarnieri E, Giovagnoli MR, et al. Gastric cancer cells in
peritoneal lavage fluid: a systematic review comparing cytolog-
ical with molecular detection for diagnosis of peritoneal metas-
tases and prediction of peritoneal recurrences. Anticancer Res.
2018;38(3):1255-62.

Horikawa M, linuma H, Inoue T, et al. Clinical significance of intra-
peritoneal CD44 mRNA levels of magnetically separated CD45-
negative EpCAM-positive cells for peritoneal recurrence and
prognosis in stage Il and Il gastric cancer patients. Oncol Rep.
2011;25(5):1413-20.


https://orcid.org/0000-0003-3492-9881
https://orcid.org/0000-0003-3492-9881

666 W l L EY_ _.r}; | AG Surg Annals omemcmcmlogic

24.

25.

HONDA ET AL.

Fujitani K, Yang H-K, Mizusawa J, Kim Y-W, Terashima M, Han S-U,
et al. Gastrectomy plus chemotherapy versus chemotherapy alone for
advanced gastric cancer with a single non-curable factor (REGATTA): a
phase 3, randomised controlled trial. Lancet Oncol. 2016;17(3):309-18.
Oriuchi N, Nakajima T, Mochiki E, Takeyoshi |, Kanuma T, Endo K,
et al. A new, accurate and conventional five-point method for quan-
titative evaluation of ascites using plain computed tomography in
cancer patients. Jpn J Clin Oncol. 2005;35(7):386-90.

How to cite this article: Honda M, Kawamura H, Kobayashi H,
et al. An ascites grading system for predicting the prognosis of
gastric cancer with peritoneum dissemination. Ann
Gastroenterol Surg. 2020;4:660-666. https://doi.org/10.1002/
ags3.12386



https://doi.org/10.1002/ags3.12386
https://doi.org/10.1002/ags3.12386

