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Introduction

The incidence and mortality of gastric cancer have been de-
clining in most regions worldwide [1]. A key factor contributing
to this trend is the economic development of these regions, giv-
en the strong association between gastric neoplasia and modi-
fiable risk factors such as food preservation methods, tobacco,
alcohol, salt intake, eradication of H.pylori, among others [2].
The most recent statistical evaluation conducted by the World
Health Organization (WHO), dated 2020, ranks gastric cancer as
the 5™ most common cancer in terms of incidence, with over
1 million new cases that year (4" among men and 7" among
women), and the 4™ leading cause of cancer mortality, with ap-
proximately 770,000 deaths. This represents a significant im-
provement since until the 1990s it was the most common cause
of cancer mortality globally [3,4].

Although gastric cancer is more prevalent in Asia, in Por-
tugal, 2,950 new cases were registered in 2020, with an Age-
Standardized Rate (ASR) of 11.0 per 100,000 inhabitants, repre-
senting a cumulative risk (0-74 years) of 2.99%. In the European
context (average ASR of 8.1), this represents one of the highest
ASR incidence rates, surpassed only by Belarus (ASR 15.4), the
Russian Federation (13.5), and Baltic countries [5].

95% of gastric cancers are adenocarcinomas (ADC), followed
by lymphoma, which accounts for 3-4% of primary gastric on-
cological disease, and in smaller proportions, neuroendocrine
tumors and Gastrointestinal Stromal Tumors (GIST) [4]. Adeno-
carcinomas are divided into two types: cardia and non-cardia
[4]. The cardia adenocarcinoma is commonly associated with
risk factors such as gastroesophageal reflux and obesity, where-
as the non-cardia type is related to factors such as atrophic
gastritis due to H. pylori infection, socioeconomic status, and
chemical-dietary factors [6].
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Being an insidious disease, symptoms are usually nonspecific
and appear in more advanced stages, manifesting as dyspepsia,
epigastric pain, digestive hemorrhage, early satiety, and weight
loss [7], leading to late diagnosis and historically low survival
rates [4]. Japan, despite having one of the highest incidences of
gastric cancer worldwide, is also among the countries demon-
strating the best 5-year relative survival rates, exceeding 70%
for both sexes [8], while the United States reports 31%, and the
European average is 26%. These global differences in survival
are generally attributed to screening programs implemented in
East Asia, justified by the high incidence of this pathology, lead-
ing to early detection and intervention at less advanced disease
stages [9].

Surgical intervention alone for gastric cancer is curative in
less than 40% of cases, especially when there is deep invasion
of the gastric wall or regional lymph node metastasis, with re-
currence rates exceeding 70% [10]. Thus, there was a need to
explore new treatment modalities or their combinations to im-
prove patient outcomes.

The first therapeutic regimen combining different strategies
emerged in 2001 with the American “Intergroup-0116" trial,
which was the first to demonstrate increased survival and re-
currence-free survival with the application of the so-called Mac-
donald regimen. This involved chemoradiotherapy after com-
plete gastric resection in patients with tumor stage > T3 and/or
lymph node metastasis [11,12].

With the 2006 MAGIC trial, in which patients with resectable
adenocarcinoma underwent three cycles of chemotherapy with
Epirubicin, Cisplatin, and 5-Fluorouracil (ECF) in pre- and post-
operative periods, perioperative treatment became standard
therapy due to the observed increase in 5-year survival from
23% with surgery alone to 36% with the addition of this neoad-
juvant regimen [13].

www.jclinmedsurgery.com



Vitor Correia

Citation: Correia VP, Castro L, Freire JP, Matos G, Bardo A, et al. Gastric adenocarcinoma surgery: A 5-year survival analysis.

J Clin Med Surgery. 2025; 5(2): 1203.

In 2019, the FLOT4 trial tested a different combination of
antineoplastic agents in perioperative treatment using Fluoro-
uracil, Leucovorin, Oxaliplatin, and Docetaxel (FLOT), showing
superior survival compared to ECF (50 vs. 35 months of 5-year
survival) [14].

This study aims to present the 5-year survival rates of pa-
tients diagnosed with gastric adenocarcinoma treated by a mul-
tidisciplinary team at a tertiary university hospital center in Por-
tugal, comparing differences not only regarding disease stages
but also the therapeutic strategy implemented.

After multidisciplinary discussion and clinical indication, pa-
tients were assigned to one of four therapeutic strategies: surgi-
cal palliation (in patients without curative intent), primary sur-
gery, neoadjuvant chemotherapy using ECF or FLOT regimens,
and finally adjuvant chemoradiotherapy following the Macdon-
ald regimen.

Materials and methods
Study design

An observational prospective study was conducted includ-
ing 213 patients between 2017 and 2022 diagnosed with gastric
adenocarcinoma, evaluated by the multidisciplinary esophago-
gastric pathology group of a tertiary university hospital.

Two patients were selected for palliative chemotherapy
without surgery, and 211 underwent surgical intervention. Of
the operated patients, 90 were initially considered for primary
surgery; however, gastrectomy was performed in only 78 of
these, with the remaining 12 deemed intraoperatively unre-
sectable, resulting in 9 bypass surgeries and 3 exploratory lap-
arotomies. These 12 were excluded from the primary surgery
group and included in the surgical palliation group, totaling 27
patients in this group. Ninety were selected for perioperative
chemotherapy with ECF/FLOT, and 16 for adjuvant chemoradio-
therapy (Figure 1).

Patients with gastric ADC discussed
in multidisciplinary meeting (n = 213)

Patients submitted to surgical intervention

| Palliative chemotherapy (n = 2)
which were included in the study (n = 211) I

—{ Primary surgery (n =90) |

Gastrectomy (n=78)

Bypass (n=9)

Exploratory laparotomy (n = 3) li
Surgical palliation (n =15 + 12 =27) |7

Neoadjuvant chemotherapy with ECF/FLOT (n =90) l

Ll

Adjuvant chemoradiotherapy (n = 16) |

Figure 1: Flowchart of patients included in the study.

Patient allocation to multimodal therapy during the study
period was non-randomized, with the primary strategy being
the ECF/FLOT regimen. Thus, the group selected for treatment
according to the Intergroup-0116 trial included patients under-
staged preoperatively or those unfit to complete neoadjuvant
therapy at the time of therapeutic decision.

All procedures and therapeutic acts were performed accord-
ing to the ethical standards of the institutional committee and
the Declaration of Helsinki of 1964 and its subsequent amend-
ments. Individual informed and consented agreement was ob-
tained before each procedure.

Objectives

The primary objective included projecting and calculating
the 5-year survival curves for the global sample of patients un-
dergoing gastrectomy with curative intent, with or without che-
motherapy, and comparing survival with the surgical palliation
group, which was used as a control group since this strategy, by
definition, does not influence survival.

It was also intended to delineate the differences in expected
5-year survival among patients undergoing different curative
regimens included in this study.

Secondary objectives included comparing the extent of
lymphadenectomy and the number of lymph nodes isolated
with observed survival.

Statistical analysis
Data analysis was performed using SPSS version 23.

The Shapiro-Wilk test was applied to all variables to assess
normality. Categorical variables were expressed as absolute val-
ues and percentages and compared using the chi-square test
(post-hoc with Bonferroni correction), while continuous vari-
ables were expressed as meantstandard deviation or median
(minimum-maximum), depending on distribution, and com-
pared using analysis of variance (ANOVA) with Fisher’s post-hoc
test or, for non-parametric variables, the Kruskal-Wallis test
with Dunn’s post-hoc test.

Survival analysis was conducted using Kaplan-Meier esti-
mates, complemented by comparison of survival curves using
the log-rank (Mantel-Cox) test to determine statistically signifi-
cant differences.

A p-value < 0.05 was considered statistically significant.
Results

Of the 211 patients included and operated on between 2017
and 2022, 79(37.4%) were female and 132(62.6%) male. Distri-
bution among therapeutic options showed no relation to gen-
der (x*(1, N=211) = 5.849, p=0.211).

The mean age was 69.96 + 11.4 years; however, age distribu-
tion across groups was asymmetric (F(3,206) = 9.195, p<0.01).
Post-hoc Fisher test showed that only patients undergoing pri-
mary gastrectomy differed from others, presenting a higher
mean age, while the other groups did not differ among them-
selves.

As for tumor location, anatomical sites considered were: an-
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trum (60.2%), body (22.3%), fundus (12.8%), and gastroesopha-
geal junction (Siewert type Ill) (4.7%), with no significant rela-
tionship between location and group distribution (x3(9, N=211)
=16.197, p=0.063).

Surgical intervention had a median duration of 180 minutes
(range 20-434), with significant differences between groups
(H(3, N=211) = 45.840, p<0.01). Dunn’s post-hoc test revealed
that operative time for surgical palliation was significantly
shorter than other groups. Conversely, hospital length of stay
averaged 13.0+12.4 days, with no differences between groups
(F(3,199) = 1.737, p=0.161).

Regarding disease stage (AJCC 7th edition), 58 (31.7%) pa-
tients were stage |, 43 (23.5%) stage Il, 55 (30.1%) stage lIl, and
27 (14.7%) stage IV. Therapeutic decision differed significantly

Table 1: Sample characteristics.

by stage (x%(9, N=183) = 110.656, p<0.01). After Bonferroni
correction, a significantly larger proportion of stage | patients
underwent primary surgery, while stage IV patients were more
often assigned to surgical palliation.

Regarding lymphadenectomy, patients undergoing surgi-
cal palliation were excluded from this analysis. D2 lymphad-
enectomy was performed in 49.7% (n=88) of cases. Statistical
evaluation showed no significant difference in the extent of
lymphadenectomy relative to the therapeutic strategy applied
(x3(6, N=177) = 12.423, p=0.053). Follow-up (mean 22+19.1
months) was significantly shorter for the surgical palliation
group (p<0.01), related to a higher all-cause mortality (mean
35.1%, n=74) proportional to this group (x*(3, N=211) = 22.953,
p<0.01). Operative mortality (death within 30 days post-sur-
gery) was 1.9% (n=4). These findings are summarized in Table 1.

Total sample Surgical palliation Primary gastrectomy ECF/FLOT Intergroup 0116 p
N 211 27 78 90 16
Women 79 (37.4%) 7 (25.9%) 35 (44.9%) 28 (31.1%) 6 (37.5%)
0.211
Men 132 (62.6%) 20 (74.1%) 43 (55.1%) 62 (68.9%) 10 (62.5%)
Age (years) 69.96 +11.4 69.3 £15.9 74.7 £10.4 67.319.4 62.7 9.4 <0.01
Location
Antrum 127 (60.2%) 23 (85.2%) 49 (62.8%) 43 (47.8%) 12 (75%)
Body 47 (22.3%) 2(7.4%) 15 (19.2%) 28 (31.2%) 2 (12.5%)
Fundus 27 (12.8%) 2(7.4%) 10 (12.8%) 13 (14.3%) 2 (12.5%) 0.063
GEJ 10 (4.7%) 2 (7.4%) 4 (5.1%) 6 (6.7%) 0
Procedure time (min) 180 (20-434) 72 (20-261) 186 (60-347) 192 (44-434) 208 (141-281) <0.01
Hospital stay (days) 13.0+12.4 10.0 +6.1 14.4.+12.9 13.6 +13.9 8.1+2.15 0.161
Staging
N 183 16 76 75 16
| 58 (31.7%) 34 (44.8%) 24 (32%) 0
Il 43 (23.5%) 15 (19.7%) 24 (32%) 4 (25%)
I 55 (30.1%) 1(6.2%) 19 (25%) 23 (30.7%) 12 (75%) <0.01
\% 27 (14.7%) 15 (93.8%) 8 (10.5%) 4 (5.3%) 0
Lymphadenectomy
N 177 76 81 16
DO 27 (15.3%) 18 (23.6%) 7 (8.6%) 1(6.2%)
D1 62 (35.0%) 29 (38.2%) 25 (30.9%) 6 (37.5%) 0.053
D2 88 (49.7%) 29 (38.2%) 49 (60.5%) 9 (56.3%)
Follow-up (meses) 22 #19.1 8.1+10.8 24.7 £20.5 22 +18.9 32.4+17.1 <0.01
All-cause mortality 74 (35.1%) 19 (70.4%) 22 (28.2%) 27 (30%) 6 (37.5%) <0.01
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Figure 2: Kaplan-Meier survival function according to

therapeutic intent.

The first survival function evaluation aggregated the three
groups with curative intent - primary surgery, perioperative
chemotherapy and surgery, and adjuvant chemoradiothera-
py patients. In this combined group, median survival was not
reached, meaning survival exceeded 50% at all follow-up points,
with an overall 5-year survival of 53%. The group with non-cura-
tive surgical intent had a median survival of 10.0 months (95%
Cl 6.34-13.66) (p<0.01) (Figure 2).

Survival analysis by therapeutic strategy showed that me-
dian survival was not reached for primary surgery and neoadju-
vant ECF/FLOT groups. The Intergroup-0116 group, treated with
adjuvant Macdonald regimen, had a median survival of 48.0
months (95% ClI 20.08-75.92) (Figure 3).

At 60 months, the cumulative survival proportions were: 65%
for primary surgery, 52% for ECF/FLOT, 24% for Intergroup-0116,
and 0% for surgical palliation. The log-rank test indicated a sta-
tistically significant difference between groups (p<0.01).
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Figure 3: Kaplan-Meier survival function according to
therapeutic strategy.

The initial disease stage also significantly affected survival.
The observed 5-year survival rates were 87% for stage | (me-
dian not reached), 61% for stage Il (median not reached), 20%
for stage Il (median 18 months, 95% Cl| 8.52-27.48), and 8%
for stage IV (median 12 months, 95% Cl 6.31-17.69) (p<0.01)
(Figure 4).
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Figure 4: Kaplan-Meier survival function according to staging
(AJCC 7t edition).

Although tumor characteristics, specifically the degree of lo-
cal invasion, appeared to affect survival as expected (p<0.01)
(Figure 5A), lower nodal metastasis (p=0.243) (Figure 5B) and
extent of lymphadenectomy (p=0.338) did not confer a signifi-
cant survival advantage in this sample (Figure 6).
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Figure 5: (A) Kaplan-Meier survival function according to tumor
size (TNM). (B) Kaplan-Meier survival function according to lymph

node metastasis (TNM).
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Figure 6: Kaplan-Meier survival function according to type of
lymphadenectomy.

Discussion/conclusion

This study evaluated 5-year survival outcomes in patients
with gastric adenocarcinoma undergoing different treatment
strategies at a tertiary university hospital under a dedicated
multidisciplinary esophago-gastric pathology team. The results
show that, as observed globally, survival remains relatively low
and highly dependent on disease extent at diagnosis [16].

In our sample, overall 5-year survival was 53%, while in Ja-
pan, Katai et al. reported a 71.1% 5-year survival in a cohort of
100,000 patients undergoing surgical resection between 2001
and 2007. However, when comparing only total gastrectomy pa-
tients (n=35,000), survival rates were similar to ours, at 54.0%
[17].
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