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Abstract

Background: Gastric cancer remains one of the leading causes of cancer-related mortality worldwide. Perioperative
neoadjuvant polychemotherapy (NAPCT) using the FLOT regimen has improved long-term outcomes; however, the prognostic
value of pathological tumor regression grade (TRG) and its association with clinicopathological factors is not yet fully elucidated.

Objective: To evaluate the association between tumor regression grade (TRG) assessed by the Mandard system,
clinicopathological characteristics, and overall (OS) and relapse-free survival (RFS) in patients with locally advanced gastric
cancer treated with NAPCT using the FLOT regimen.

Materials and methods: A single-center retrospective cohort study was conducted, including 74 patients with stage Il
gastric adenocarcinoma treated with perioperative FLOT chemotherapy followed by surgery between 2020 and 2024. TRG was
evaluated using the Mandard classification. Correlations were calculated using Spearman’s coefficient. Survival was analyzed by
Kaplan-Meier method with log-rank test and univariate Cox regression. Statistical significance was set at p<0.05.

Results: TRG was assessed in 70 resection specimens: TRG1 — 9 (12.9%), TRG2 — 2 (2.9%), TRG3 — 23 (32.9%), TRG4
— 10 (14.3%), TRG5 — 26 (37.1%). A clinically significant response (TRG1-2) was observed in 16% of patients. TRG showed
significant correlation with ypT (p=0.51; p<0.001), ypN (p=0.36; p=0.0037), and the number of metastatic lymph nodes (p=0.36;
p=0.0025). The presence of signet ring cells was associated with higher tumor grade (p=0.308; p=0.008) and ypT (p=0.324;
p=0.007), but not with TRG. In univariate analysis, OS was significantly associated with ypN (p=-0.24; p=0.048) and the number of
metastatic lymph nodes (p=-0.28; p=0.021). Median OS and RFS were not reached. Kaplan-Meier analysis demonstrated
significantly better OS and RFS in responders (TRG1-2) compared to non-responders (log-rank ¥2=7.9; p=0.005 and ¥?=10.86;
p=0.001, respectively).

Conclusions: A strong pathological response after FLOT-based NAPCT is associated with improved survival, however,
residual lymph node metastasis (ypN and number of involved nodes) remains the dominant prognostic factor. TRG should be
interpreted in the context of nodal status. Further prospective multicenter studies with standardized pathological assessment
are warranted to validate the independent prognostic role of TRG.
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Beepenue. Pak xenygka ocTaéTtcs OOHOM M3  BeOylMX MPWYMH  OHKOMOTUYECKOA CMEPTHOCTM B MMpE.
lMepuonepauymoHHas HeoaabioBaHTHas nonuxummotepanus (HATMXT) no cxeme FLOT ynyywaeT oTAanéHHsle pesynbTathl
NeyeHnsl, OfHaKO MPOrHOCTMYECKAs 3HAYMMOCTb CTeneHM NaToMopdoNornyeckoro perpecca onyxonm (tumor regression
grade, TRG) v €€ CcBS13b C KNMHIKO-NATONOMYECKAMM XapaKTEPUCTUKAMM OCTaIOTCS HEAOCTATOYHO U3YYEHHBIMM.

LUenb uccnegoBanusi. OueHUTb B3aUMMOCBA3b CTeneHu natomopdonornyeckoro perpecca no cucteme Mandard ¢
KMWHWKO-NATONOMMYECKUMM NapaMeTpamu, a Takke ¢ nokasarensmu obien (OB) u 6espeumansHoit BoxueaemocTtn (BPB) y
NaLMEHTOB C MECTHOPACNPOCTPaHEHHBIM pakoM xenyaka, nonyumsLumnx HAMXT no cxeme FLOT.

Marepuanbl u metogbl. [lpoBEAEHO OOHOLEHTPOBOE PETPOCTIEKTMBHOE KOFOPTHOE WCCMELOBaHWe, BKIKYalowee 74
nauueHTa ¢ ageHokapuuHomon xenyaka ll-Ill cragum, nonyumnslumx neveHne no cxeme FLOT 1 nocnemyiowyto Xmpypruveckyto
pesekuuto (2020-2024 rr.). CreneHb perpecca oueHuBanu no cucteme Mandard. Koppensiuum paccumtbiBani € UCMOMNb30BaHUEM
koacpcpuumenta CrvpmeHa. BebkuBaemocTb oueHuBanu Metogom KannaHa—Maiiepa ¢ npuMeHeHWeM nor-paHroBoro Tecta W
opHochakTopHoro aHanusa perpeccin Kokca. CtatucTinyeckas 3HauumocTb npuHumanacs npu p<o,05.

Pesynbtatbl. TRG oueHéH y 70 naumentos: TRG1 — 9 (12,9%), TRG2 — 2 (2,9%), TRG3 — 23 (32,9%), TRG4 — 10
(14,3%), TRG5 — 26 (37,1%). KnuHuueckn 3Haunmblin perpecc (TRG1-2) Habntoganca y 16% naupenTos. CTeneHb perpecca
[OCTOBEPHO KOppenupoBana ¢ octatouHoit cragued (ypT; p=0,51; p<0,001), ctatycom numdoyanos (ypN; p=0,36; p=0,0037) un
YMCMIOM MeTacTaTMYeckn MopaxénHbix numcoysnos (p=0,36; p=0,0025). Hanuume nNEepCTHEBUBHOKIETOYHOrO KOMMOHEHTa
accouumposarnock ¢ boree BbIicokuM rpeitgom onyxonm (p=0,308; p=0,008) n bonbLueir craguen (ypT; p=0,324; p=0,007), ogHako
He Bnuano Ha TRG. B opHodbakTopHoMm aHarnm3e Ha OB cratucTuuecku sHaummo Brmsnm YpN (p=—0,24; p=0,048) n umncro
nopaxénHbIx nmmdoyanos (p=—0,28; p=0,021). Meauanbl OB 1 BPB He Obinu gocturHyTbl. Mo faHHbIM aHanmsa KannaHa—
Mariepa, naumeHTsI ¢ BolpaxeHHbIM otBeToM (TRG1-2) nmenu nyywwyto OB 1 BPB (nor-patr x2=7,9; p=0,005 1 x*=10,86; p=0,001
COOTBETCTBEHHO).

BbiBogbl. BbipaxeHHbin natomopchonornyeckuin oteeT nocne HAMXT no cxeme FLOT accounmpoBaH ¢ ynyyweHnem
BbIKMBAEMOCTH, OAHAKO KIHOYEBbLIM MPOrHOCTUYECKMM (HaKTOPOM OCTAETCH OCTaTOMHOE NMMAOreHHOe MeTacTasupoBaHue
(ypN 1 uucno nopaxéHHbix numdoyanos). OueHky TRG Lenecoobpa3Ho NMpoBoaMTL B KOHTEKCTE Y3NOBOro cratyca. [ns
BEpUMKaLMM He3aBUCUMOI NPOTHOCTUYECKoM ponu TRG HeobX0aMMbI MPOCMEKTUBHBLIE MHOTOLEHTPOBbLIE CCNENoBaHNS C
YHUPULMPOBAHHBIM MOPONOrNYECKUM MOAXOLO0M.

Knrouesnbie crosa: namomopghonozuyeckull peepecc onyxonu, pak xenyoka, HeoadblogaHmHas XumMuomepanusi.
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l)A‘HTTI:;IK FblNIbIMU OHKOJNOIrUANbIK OPTalblK, AcTtaHa K.y Ka3aKCTaH Pecny6nm<acu.

Kipicne: AckasaH katepni iciri gyHuexysi OoAbIHWA OHKONMOMMAMbIK eniM-XiTiMHIH, Heriari cebenTepiHin, Gipi 6onbin
caHanapbl. FLOT cbi3backl BoMbIHILA XyprisineTiH nepuonepaumsnbik HeoaabloBaHTTbl nonmxummuotepanust (HAXT) y3ak,
Mep3iMai HaTWKenepai XakcapTaTblHbl JanenaeHreHiMeH, iCikTiH, naToMopdonorusnbIk perpeccust LapexeciHiv, (tumor
regression grade, TRG) Gomxkay MaHpI3ablnblFbl MEH OHbIH, KTMHWKAbBIK-NATONOTUAMNbIK KepCeTKiLUTEPMEH BalinaHbichl ani
TOMbIK, 3€PTTENMErEH.

3eptrey makcatbl: FLOT cbisbackl boibiHwa HAXT anfaH, Xeprinikti TapanfaH ackasaH afeHokapuuHomack! bap
HaykacTapga Mandard xyiteciver GaranaHfaH TRG MeH KNMWHUKaNbIK-NATONOMUANbIK CunaTTaManapablH, Xanmnbl eMip
CYpY y3akTbifbl (OCY) MeH peunanBcis eMip cypy y3akTbifbiHbiH, (POCY) apacbiHharbl 6annaHbICTbl 3epTTey.
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Matepuanpap meH agictep: 2020-2024 xbingap apanbisbiiga FLOT cxemack! 6oibiHwa HAXT kaHe Xupyprusinbik
em anraH |-l kesengeri ackasaH afeHokapLuuHoMachl 6ap 74 HaykacTblH, KaTbICybIMEH Bip OpTanbikTa PETPOCMEKTUBTI
KOropTTbiK 3epTTey yprisingi xasHe TRG Mandard xyieci 6onbiHwa 6aranaHabl. Koppensaumsanelk, Tangay CnvpmeH
koachdpuumMeHTIMEH, an eMip cypy KepceTkilwTepi Kannan—-Maiiep agici MeH log-rank TecTimeH xaHe Gipdaktopnbl Koke
perpeccusicbiMeH ecentengi. CtatucTukanbik MaHbl3abinbik geHreni — p<0,05.

Hatnkenep: TRG 70 pesekuwsnaqrsaH npenapatra aHbiktangbl: TRG1 — 9 (12,9%), TRG2 — 2 (2,9%), TRG3 — 23
(32,9%), TRG4 — 10 (14,3%), TRG5 — 26 (37,1%). Knunukanbik, MaHbisbl 6ap perpeccus (TRG1-2) 16% Haykacta baitkanapl.
TRG ypT (p=0,51; p<0,001), ypN (p=0,36; p=0,0037) xoHe meTacTasganraH mumda TyiiHgepiHiH, caHbl (p=0,36; p=0,0025)
CUSIKTbI KepCeTKilUTepMeH ceHiMai BarnaHbic kepceTTi. CakuHaxacyllanbl ackasaH KaTepri iCifiHiH, XOFapbl LapexeneHy
(p=0,308; p=0,008) xaHe ypT (p=0,324; p=0,007) kepceTkiimeH bainaHbicTbl Gonabl, bipak, TRG-MeH GaiinaHbICTsl 6GonMabl.
BipdhakToprbl Tangayaa ypN (p=—0,24; p=0,048) xeHe MeTacTasganraH numda TyiiiHgepiHin, caHbl (p=—0,28; p=0,021) xannbl
eMip cypyre MaHpI3abl acep eTTi. OCY xaHe POCY meanaHanapbiHa KON XeTkeH xoK. Kannan-Maiep agici 60/bIHLLA XaKCbl
xayan GepreH Haykactappa (TRG1-2) emip cypy y3aKTbibl aiiTapnibikTai xorapbl 6ongbl (log-rank x2=7,9; p=0,005 *aHe
x?=10,86; p=0,001).

KopbiTbiHabinap: FLOT cxemackl 6oibiHWwa HAXT-TaH KemiHri aiikblH NaToMOpgonorvsnbik kayan emip cypy
BomkambIHbIH, Xakcapybl-MeH GainaHbICTbl, anaiiga Herisri Gomkaywbl akTop peTiHae kangblk NUMdoreHai Metactas
(ypN xaHe 3akpiMpgaHfaH numda TydiHaepiHiH, caHbl) kana bepedi. TRG kepceTkiliH numda TyiiHAEPIHIH, XafOaibiH
eckepe oTbIpbin H6aranaraH xeH. TRG-HbIH, Tayencia 6omkay MaHiH pacTay yLiH Mopdonorusnblk, yinecTipinreH baranay
KSHe KemnopTanbIKTbl MPOCNEKTUBTI 3ePTTEYNEP KaXeT.

TyliHOi ce30ep: icikmiH namomopghonoeusiNblK  PeepeccusiCbl, ackasaH Kamepni iciei, Heoadbr8aHMMbI
Xumuomepanusi

[faliekces ywiH:

BoncbiHbekosa C.0., Tyneybaesa A.A., laruesa E.[., Ypeskosa M.M., [ozonee A.b., Mak J1.A. AckasaH bipblfbiHa
HEeoaftoBaHTTbl XUMUTEPanNuUALaH KemiH natoMopdonormanbIK iCiKTepaiH, perpecciHiy, gamy nepekLinepi: ynTTbik 3epTTey
OHKOMOrWs  OpTanblFbiHbiH, Taxipubeci /| Foimbim xoHe [eHcayneik cakrtay. 2025. Vol.27 (4), b. 21-28. doi
10.34689/SH.2025.27.4.003

Introduction Considering the accumulating evidence supporting the

Gastric cancer (GC) remains one of the leading causes ~ prognostic significance of TRG and the effectiveness of
of cancer-related mortality worldwide, despite a general  contemporary chemotherapy regimens, further clarification
decline in overall incidence over recent decades. According  of predictive markers remains essential for optimizing
to GLOBOCAN 2022 data, GC ranks fifth in incidence and individualized treatment strategies.
fourth in mortality, claiming approximately one million lives This study seeks to evaluate the association between
annually [1]. The majority of patients are diagnosed at  the extent of pathological tumor  regression,
advanced stages, when radical treatment is associated with  clinicopathological features, and survival outcomes in
a high risk of recurrence and metastasis, necessitating the ~ patients with locally advanced gastric cancer treated with

implementation of comprehensive therapeutic approaches. neoadjuvant chemotherapy.
Neoadjuvant (perioperative) polychemotherapy (NAPCT) Materials and methods
has become an essential component in the treatment of locally Patient Selection
advanced gastric cancer. The results of the MAGIC trial A single-center retrospective cohort study was

demonstrated that the addition of the ECF regimen (epirubicin, ~ conducted. The inclusion criteria were as follows: patients
cisplatin, and 5-fluorouracil) to surgical treatment significantly ~ aged 18 to 80 years; patients who received neoadjuvant
improved five-year survival (36% vs. 23%) compared to  polychemotherapy (NAPCT) followed by surgical
surgery alone [2]. The subsequent FLOT4 study showed the  resection; histologically confirmed stage Il-lll gastric
superiority of the FLOT regimen (5-fluorouracil, leucovorin,  adenocarcinoma; availability of pathological tumor
oxaliplatin, and docetaxel) over ECF/ECX both in terms of R0 regression grade (TRG) assessment, complete
resection rates (85% vs. 74%) and median overall survival (50  clinicopathological data, and follow-up information.
months vs. 35 months), establishing it as the new standard of ~ Exclusion criteria included: patients with concurrent or
care [3, 4, 5, 6]. metastatic malignancies of other origins; those with

An important parameter for assessing the effectiveness  unresectable or metastatic gastric cancer; and patients
of neoadjuvant therapy is pathological tumor regression  with severe hepatic or renal impairment or other
(Tumor Regression Grade, TRG), which reflects the amount  significant comorbidities. A total of 74 patients who
of residual tumor mass [7]. In the studies by Becker etal.[8]  underwent NAPCT and curative surgery between 2020
and Wang et al. [9], TRG demonstrated a significant  and 2024 at the National Cancer Research Center were
correlation  with  overall  survival and several included in the study. All patients received the FLOT
clinicopathological parameters (tumor stage, lymph node  regimen as neoadjuvant therapy. The investigated
involvement, vascular invasion), and was identified as an ~ parameters and overall characteristics of the study cohort
independent prognostic factor [4, 10, 11, 12]. are presented in Table 1.
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Table 1.
General characteristics of the sample.
Parameter Abs. (%), n=74 | Me (25, 75%)
Sex Male 53 (71,6)
Female 21(28,4)
Age, year 58,5 (52, 64)
BMI, kg/m? 25,95 (22,8, 28,3)
2 3(4)
cT 3 59 (79,7)
4 12 (16,3)
0 16 (21,7)
cNO 1 58 (78.3)
Clinical stage ::I 233 g?g
1 1(1,3)
Histological grade 2 15 (20,7)
3 58 (78,3)
Upper third 35 (47,2)
Tumor localization Middle third 25(34,8)
Lower third 14 (18,9)
Completion of NACT courses (4 courses) Lis ?g ?1322;
Total gastrectomy 55 (74,4)
Distal gastrectomy 11(14,9)
Extended volume 3(4,1)
Type of surgery Liver biopsy 2(3,7)
Peritoneal biopsy 1(1,3)
Gastrostomy 1(1,3)
Gastroenteroanastomosis 1(1,3)
Postoperative complications (Clavien-Dindo) :II”IV ‘21 gz;
Duration of the postoperative period, days 16,12
Surgical margin status Eg 21( 1(328,;1)
1 9(12)
2 2(3,5)
. 3 23 (31)
TRG according to Mandard 4 10(13.2)
5 26 (35)
No data 4(5,3)
Yes 5(6,9)
Presence of response to NACT (TRG 1-2) No 58 (78,4)
No data 11 (14,6)
0 3(4)
1 6 (8,1)
2 11 (14,5)
ypT 3 33 (44.6)
4 16 (21,7)
No data 5(71)
ypN 0 28 (37,8)
1 14 (18,9)
2 14 (18,9)
3 13 (17,3)
No data 5(7,1)
Number of lymph nodes examined 15 (11, 19)
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Pathological Tumor Regression Grade Assessment

Gastric resection specimens were processed in
accordance with the protocols of the College of American
Pathologists. During gross examination, all macroscopically
identifiable tumor tissue or tumor bed was measured,
serially sectioned at 0.5 cm intervals, and embedded in
paraffin blocks. Tissue sections were stained with
hematoxylin and eosin. Tumor staging (TNM classification)
was performed according to the guidelines of the Union for
International Cancer Control (UICC, 2019). Pathological
tumor regression grade (TRG) following NAPCT was
assessed using the Mandard scoring system, which is
widely applied to gastrointestinal malignancies, including
gastric cancer. This system classifies tumor response into

Table 2 Tumor regression grade (TRG) system (Mandard).

TRG Criteria

of tumor)

1 Complete regression (fibrosis without detectable tissue

Fibrosis with scattered tumor cells

Fibrosis and tumor cells with preponderance of tumor cells

2
3 Fibrosis and tumor cells with preponderance of fibrosis
4
5

five grades based on the ratio of residual tumor cells to
fibrotic tissue in the post-treatment specimen. The criteria
for TRG according to the Mandard system are presented in
Table 2 and Figure 1.

Statistical Analysis

Associations between TRG and pathological features
were evaluated using the chi-square test or Fisher's exact
test where appropriate. Survival analysis was performed
using the Kaplan-Meier method, log-rank tests, and Cox
proportional hazards regression. All tests were two-sided,
and a p-value of less than 0.05 was considered statistically
significant. Statistical analyses were conducted using
Statistica 14 software (TIBCO Software).

Hematoxylin and eosin staining, magnification 100x. A—-TRG1,B-TRG 2,C-TRG 3,D-TRG 4,E-TRG 5.

Results

Assessment of Pathological Tumor Regression
Grade

A total of 70 surgical specimens from patients with
gastric cancer were evaluated using the Mandard tumor
regression grading system. Pathological regression grade 1
was observed in 9 patients, grade 2 in 2 patients, grade 3 in
23 patients, grade 4 in 10 patients, and grade 5 in 26
patients. The majority of patients (n = 59) did not achieve a
clinically significant pathological tumor response.

Statistical analysis revealed the
associations:

- There was a moderate positive correlation between
the Mandard tumor regression grade and residual T stage

following

25

(ypT) (p=0.51; p<0.001). A higher residual T stage
following neoadjuvant therapy was associated with a poorer
pathological response.

- A weak but statistically significant positive correlation
was found between tumor regression grade and residual
nodal status (ypN) (p =0.36; p =0.0037), indicating that a
poorer pathological response was associated with a higher
likelihood of metastatic lymph node involvement.

- Tumor regression grade also significantly correlated
with the number of metastatic lymph nodes (p=0.36;
p =0.0025); patients with poorer tumor regression had a
greater number of affected lymph nodes.

- No statistically significant correlations were found
between tumor regression grade and other clinical or
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pathological variables (e.g., age, BMI, Ilaboratory
parameters, total number of lymph nodes removed)
(p>0.05).

Correlation Analysis Involving Signet Ring Cells

Additional correlation analyses were performed to
assess the relationship between the presence of signet ring
cells and various clinicopathological characteristics:

- A moderate positive correlation was observed
between tumor histological grade and the presence of
signet ring cells (p = 0.308; p = 0.008).

- No statistically significant correlation was found
between the presence of signet ring cells and the tumor
regression grade according to Mandard (p=-0.097;
p = 0.426).

- A moderate positive correlation was identified between
the presence of signet ring cells and residual T stage (ypT)
(p=0.324; p=0.007), indicating a larger residual tumor size
in tumors containing signet ring cells.

- No correlation was found between the presence of
signet ring cells and resection margin status (R status)
(p=-0.009; p=0.942).

Survival Analysis

Overall Survival (0S)

In the univariate Spearman correlation analysis, the
following variables demonstrated a statistically significant
inverse association with overall survival duration:

- Residual nodal status (ypN): p =-0.24; p = 0.048

- Number of metastatic lymph nodes:

=-0.28;
p=0.021

OB: TRG 1-2 vs 3-5 (norpanr p = 0.005)

1.00}

]
[

40 50 60

No significant correlations were observed between
overall survival and either the Mandard tumor regression
grade or residual T stage (ypT) (p > 0.05).

In the Kaplan-Meier survival analysis stratified by
pathological tumor regression grade (TRG) according to the
Mandard system, patients in the regression group (TRG 1-
2; n = 11) had significantly better overall survival compared
to those without significant regression (TRG 3-5; n = 59).
The log-rank test revealed a significant difference between
survival curves (x2=7.9; p =0.005) (Figure 2). The median
OS was not reached in either group during the observation
period; however, the probability of survival at 60 months
remained higher in the TRG 1-2 group than in the TRG 3-5
group. These findings support the prognostic value of a
marked pathological response to NAPCT.

Relapse-Free Survival (RFS)

In the Kaplan—Meier analysis of relapse-free survival
stratified by TRG (Mandard), patients in the regression
group (TRG 1-2; n = 11) also demonstrated significantly
better RFS compared to those without regression (TRG 3-
5 n = 59). The log-rank test confirmed a significant
difference between the survival curves (x*=10.86;
p =0.001) (Figure 2). The median RFS was not reached in
either group; the 75th percentile for the entire cohort was
approximately 13 months. These results underscore the
prognostic importance of a pronounced pathological
response in terms of disease control.

None of the assessed variables (ypT, ypN, number of
metastatic lymph nodes) showed a statistically significant
correlation with RFS duration (p > 0.05).

BEPB: TRG 1-2 vs 3-5 (norpanr p = 0.001)

Figure 2. Kaplan-Meier curves for OS (A) and RFS (B)
for groups of patients with TRG 1-2 and TRG 3-5.

Discussion

A combined approach incorporating perioperative
neoadjuvant polychemotherapy (NAPCT)—in our study,
exclusively the FLOT regimen—is currently recognized as
the standard of care for locally advanced gastric cancer.
Its primary objective is to reduce tumor burden, increase
the rate of RO resections, and thereby improve long-term
outcomes. However, the question of which morphological
and clinicopathological parameters truly reflect treatment
efficacy and prognosis remains a matter of ongoing
debate.

In our cohort, a clinically significant pathological
response (TRG 1-2 according to Mandard) was achieved in
only 16% of patients, which is consistent with data from
major studies such as FLOT4, where the proportion of
major responses did not exceed one-third of cases [3].
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Nevertheless, Kaplan-Meier curves stratified by regression
status (TRG 1-2 vs. TRG 3-5) demonstrated statistically
significant differences in both overall and relapse-free
survival (log-rank p = 0.005 and p = 0.001, respectively),
supporting the clinical relevance of a pronounced
pathological response.

The moderate-to-weak but statistically significant
collinearity of TRG with ypT and ypN observed in our
analysis aligns with the literature, where inclusion of these
variables in multivariate models has been shown to
attenuate the prognostic value of TRG [13]. In several
studies [9, 14], both TRG and ypT lost significance in
multivariate analysis, whereas in others, both remained
independent predictors [15]; some reports found only one of
these variables significant [16]. Such discrepancies are
likely due to differences in study design, sample size,
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follow-up duration, and in
assessment protocols.

Our data confirms the predominant prognostic value of
lymphatic metastasis: residual nodal status (ypN) and the
absolute number of metastatic lymph nodes were strongly
associated with overall survival, whereas TRG and ypT,
when assessed in isolation, were not. This finding is in line
with numerous publications identifying nodal status as a
principal risk factor for poor outcomes following NAPCT and
surgery [4].

Regarding histological phenotype, the presence of
signet ring cells was associated with higher tumor grade
and greater residual T stage but showed no correlation with
TRG. The literature presents conflicting results on the
prognostic implications of signet ring cell carcinoma: some
authors associate it with poorer chemotherapy response
[17, 18], while others report no such correlation [7]. Our
findings support the interpretation that this phenotype is
linked to more aggressive tumor behavior but does not
necessarily indicate chemoresistance.

Limitations. The retrospective design, single-center
setting, and relatively small sample size limit the statistical
power of our study, particularly in subgroup analyses of
TRG 1-2. Additionally, short follow-up duration for a subset
of patients and a limited number of outcome events
precluded the calculation of median survival, potentially
reducing the sensitivity for detecting prognostic
associations. Finally, the subjectivity of TRG assessment
and preanalytical variability in specimen processing may
affect the reproducibility of the results [19].

Clinical Implications. Our data highlights the need for a
comprehensive interpretation of pathological tumor
response: although TRG is important, its prognostic impact
is modulated by residual nodal status. In the context of
postoperative management and surveillance, greater
emphasis should be placed on ypN and the number of
metastatic lymph nodes, which should be incorporated into
multifactorial prognostic models. Looking forward, there is a
need to develop integrated scoring systems combining
TRG, ypT/ypN, lymphovascular invasion, and molecular
markers.

Future Directions. Prospective multicenter studies with
standardized protocols for pathological assessment and
adequate follow-up are required to validate our findings.
The inclusion of quantitative morphometric and digital
image analysis techniques (including Al-based tools) may
reduce the subjectivity of TRG evaluation and improve the
reproducibility of prognostic models.

Conclusion

In patients with locally advanced gastric cancer
treated with FLOT-based NAPCT, a marked pathological
response (TRG 1-2) is associated with improved overall
and relapse-free survival. However, residual lymphatic
metastasis (ypN and the number of metastatic lymph
nodes) remains the most decisive prognostic factor. TRG
correlates with ypT and ypN but does not demonstrate
independent prognostic value in isolation; the same
applies to tumor grade and signet ring cell phenotype.
Accurate risk stratification requires multifactorial models
that incorporate nodal status. Prospective multicenter
trials with standardized pathological evaluation are
needed to confirm the independent prognostic value of

variability pathological
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TRG and to refine the definition of clinically meaningful
tumor regression.
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