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1. Abstract
1.1. Summary Objective: The incidence of esophageal squamous 
cell carcinoma is increasing in India in the modern period. Con-
ventional staging modalities involve contrast-enhanced computed 
tomography (CECT) and positron emission tomography (PET). 
Therefore, we need to determine whether the effect of neoadju-
vant therapy can be seen on imaging, specifically the standard-
ized uptake value (SUV) on a PET scan used to measure response, 
and whether this can be linked to histopathological response and 
survival. Multimodal treatment has achieved evaluable tumor re-
sponses, including pathological complete response (pCR), assess-
es the first section of the identical research question.

1.2. Methods: This retrospective investigation was conducted at 
our facilities. Patients with esophageal squamous cell carcinoma 
who underwent surgery between 2011 and 2021 were included in 
the study. A total of 1369 patients were assessed. Of these, 44 un-
derwent NACTRT, and 1325 underwent NACT with curative sur-
gery. After post-neoadjuvant therapy (NAT), positron emission to-
mography (PET) was used to measure the standardized uptake val-
ue (SUV) of 18-fluorodeoxyglucose. Using a subjective response 
method, the histology of the final resected specimen was assessed. 
There are three different states of the tumor: no residual tumor 
(NRT), sparse residual tumor (SRT), residual tumor, and objective 
response. Mandard group tumor regression grade (TRG) 0–5. We 
sought a cut-off point for the primary tumor site’s post-neoadju-

vant SUV associated with an improved histological response.

1.3. Results: Of the 1325 patients with esophageal SCC who un-
derwent surgery at our Zagazig University Hospital, 943 had TRG 
data available. These patients were divided into two categories: 
those with 0–2 had 325 patients (34.5%), and those with 3-5 had 
618 patients (65.5%). One hundred and eighty-six patients, 151 
from the NACT group and 35 from the NACTRT group, had ac-
cess to the SUV, which was removed from the institution’s PET 
scan. The NACT cohort’s SUV cutoff, determined using the ROC 
approach and showing a significant difference in the result, was 
5.05. Of these, 58 had SUVs > 5.05. And 93 patients who received 
NACT had an SUV >5.05.

The subjective and objective histopathological scores were corre-
lated, with a p-value of less than 0.0001. To be more precise, most 
SRT instances fell into the 3-5 TRG category, while most NRT 
cases fell into the 0-2 TRG category. There were 76 SUVs in the 
>=5.05 category that had SRT. There were 26 instances of SRT and 
32 cases of NRT in the NACT cohort, with an SUV <5.05 catego-
ry. Of the SRT instances, 25.5% had SUV <5.05, while 74.5% had 
SUV ≥ 5.05. 34.7 Of the NRT cases, 34.7% had an SUV ≥ 5.05, 
whereas 65.3% had an SUV <5.05. (P = 0.007), respectively. In 
the NACTRT group, there was no discernible link in the radiopa-
thology.

1.4. Conclusions: With a cutoff SUV of 5.05 in our group, our 
investigation validated the relationship between histopathological 
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response and post-neoadjuvant chemotherapy PET SUV. This val-
idates the predictive value presented in previous research. More-
over, numerous studies have confirmed its predictive relevance in 
terms of survival. Larger-scale randomized trials could help iden-
tify the subset of patients who are morphologically and physiolog-
ically borderline operable, for which alternative treatment plans 
might be recommended to enhance results.

2. Introduction 
Cancers of the esophagus and gastroesophageal junction (GEJ) are 
serious health issues in low- and middle-income nations, with a 
high prevalence in the Indian subcontinent of central Asia. The 
results are subpar despite improvements in the methods and tech-
nical aspects of both surgery and non-surgical care. Multimodal 
management has gained momentum as a result, because of a high 
body mass index and decreased nicotine use. Esophageal adeno-
carcinoma, or AdenoCa, is the most common cancer in the West-
ern world, and squamous cell carcinoma (SCC) is more prevalent 
elsewhere. Despite having comparable survival rates, SCC and 
AdenoCa differ biologically, with SCC being more sensitive to 
neoadjuvant therapy. [1], **2**60% of cases of SCC esophagus 
occur in the mid-esophagus, 30% in the lower esophagus, and the 
remaining cases occur in the upper part of the intrathoracic esoph-
agus. It spreads locally through the submucosa, regionally through 
the lymphatics and nearby structures, and far away through hid-
den and obvious metastasis because there is no serosal cover. 
Approximately 90 percent of the bone marrow samples contain 
disseminated tumor cells [3]. Neoadjuvant therapy can downstage 
tumors, improve dysphagia, and predict the response to addition-
al adjuvant treatment. It is also thought to lower micrometastasis 
and improve tumor penetration because of the intact blood sup-
ply. Neoadjuvant radiation aids in R0 resection by sterilizing the 
margins. Neoadjuvant chemotherapy (NACT) and neoadjuvant 
chemoradiation (NACTRT) are two treatments for esophageal 
SCC that have been shown to improve the overall survival and 
disease-free outcomes. On the other hand, neoadjuvant therapy 
hurts nutrition and may postpone curative resection, increasing the 
chance of distant spread in non-responders. This study examined 
patients with esophageal SCC treated with NACT or NACTRT at 
our institute between 2009 and 2019. The aim of this study was to 
determine how much response there was, both histopathologic and 
metabolic, to survival. They did this by examining the relationship 
between the histology after surgery and the metabolic response to 
neoadjuvant treatment, which FDG PET measured. We performed 
positron emission tomography (PET) after neoadjuvant therapy to 
determine their association with tumor regression grade and patho-
logical complete response (pCR).

3. Patients and Methods 
Presented a retrospective analysis of prospectively maintained data 
on esophageal SCC patients treated at a single institute between 

2011and 20121 1967 and saw the operation of patients with eso-
phageal carcinoma (Ca). Of these, 222 underwent upfront surgery 
and 1743 underwent neoadjuvant therapy. A total of 1369 patients 
with SCC, 353 patients with AdenoCa, and others with uncom-
mon histology received NAT. Neoadjuvant treatment was admin-
istered to 1369 patients with squamous cancer. All patients with 
esophageal SCC who underwent curative surgery after NACT/
NACTRT were included in our analysis. Post-neoadjuvant therapy 
(NAT) PET scans were analyzed using the electronic medical data 
of these patients. The histological findings were further correlated 
with their matching absolute SUV after the SUV of the PET scan 
was established. Patients who had non-curative surgery removed, 
including 160 patients who were inoperable during surgery and 
whose imaging deteriorated to the point where surgical resection 
was not possible, and the residual disease on the final histology 
specimen as well as the Tumor Regression Grade (TRG) were fur-
ther associated with the previously mentioned variables.

4. Results 
Demographic factors: Our study included 546 female patients 
(41.2%) and 779 male patients (58.8%). There were 433 patients 
(32.7%) who did not smoke and 325 (24.5%) who smoked. Six 
hundred ninety-five patients (52.5%) did not drink alcohol, while 
62 (4.7%) did. Based on staging according to the AJCC 8th edi-
tion, most patients were classified as stage T3. Most of the patients 
underwent routine two-field lymphadenectomy and were classified 
as ASA grade 1. These are the demographic details summarized in 
Table demographic Elements (Table 1).

TRG stands for tumor response grade in the Mandard system; SUV 
stands for standardized uptake value; VATS stands for video-as-
sisted thoracoscopic surgery; and T staging, according to the AJCC 
8th edition final variables:The pathologist’s subjective report of 
SRT was made when sparse tumor cells appeared in the specimen. 
The Mandard group proposed the tumor regression grade (TRG) 
as an objective scoring system for tumor regression as an insti-
tutional protocol. The histopathological report recorded the his-
topathological response as NRT, SRT, and residual viable tumor. 
TRG1 suggested total remission, fibrosis, and no histologically 
detectable malignancy. TRG2 suggested that fibrosis was dotted, 
with a few remaining cancer cells. TRG 3 suggests that there were 
more cancer cells in the fibrosis pool. TRG 4 suggests a higher 
degree of residual malignancy than fibrosis. No regressive adjust-
ments were suggested by the TRG 5. Because of the large differ-
ence in survival rates, this score, which has been confirmed by oth-
er studies, was split into two groups: TRG (1 + 2), which stands for 
“histological responders” [5], and TRG (3 + 4 + 5], which stands 
for “histological non-responders” [6]. Evaluation:Frequencies and 
percentages were used to summarize the categorical data related to 
surgical features, demographics, and imaging. In contrast, stand-
ard deviation (SD) and mean (average) were used to characterize 
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continuous data. A receiver operating characteristic (ROC) curve 
was used to determine the best threshold for the maximum stand-
ardized uptake value (SUV) for detecting residual tumors. Metrics 
such as sensitivity, specificity, and area under the curve (AUC) 
were then presented. A significant p-value indicated that the AUC 
differed significantly from the null value of 0.5. The Chi-square 
test was used to evaluate the association between SUV and TRG 
(classified as 0-2, 3–5) and the existence of residual tumors. of 
less than 0.05 to be statistically significant.Of the 1369 patients 
with esophageal SCC who underwent surgery, 943 had TRG data 
available. The patients were divided into two categories:0–2 (325 
patients, 34.5%) and 3–5 (618 patients, 65.5%). The SUV was ob-
tained from the institution’s PET scan and was available for 186 
patients (151 in the NACT group and 35 in the NACTRT group). 
Histopathological scores were found to be associated with a p-val-
ue < 0.0001. More specifically, patients with SRT typically fall 
into the 3–5 TRG category, whereas cases with NRT typically fall 
into the 0–2 category. There were 76 cases of SRT and 17 occur-
rences of NRT in the SUV >= 5.05 group. There were 26 instances 
of SRT and 32 cases of NRT in the NACT cohort, which fell into 
the SUV <5.05 category. Of the SRT cases, 74.5% had an SUV >= 
5.05, and 25.5% had an SUV < 5.05. Of the NRT instances, 34.7% 
had an SUV >= 5.05, and 65.3% had an SUV < 5.05 (p-value = 
0.007). In the NACTRT group, there was no discernible link in the 
radiopathology (Table 1).

Relationship between SUV and remaining tumor on histology in 
the NACT arm: Of the 102 patients with SUV<5.05 group, 26 
(25.5%) had residual disease, and 32 (65.3%) had no residual 
disease. There were 58 patients in this study. Of the 102 patients 
with an SUV > 5.05 group, 76 (74.5%) had residual disease and 
17 (34.7%) had no residual disease. Ninety-three patients were 
included in this group. The association between the SUV and re-
sponse had a p-value of less than 0.001, which suggests a statis-

tically significant association. This implies that, in comparison to 
patients with higher SUV values (>5.05), patients with SUV<5.05 
are considerably more likely to have no residual disease following 
treatment (as described in Table 2).

SUV and TRG correlation in the NACT arm: Of the patients in the 
Chemotherapy SUV< 5.05 group, 35 (59.3%) had a TRG between 
0 and 2, and 20 (23%) had a TRG between 3 and 5. Fifty-five pa-
tients were included in this study. 24 out of 59 patients (40.7%) in 
the chemotherapy SUV > 5.05 group had a TRG of 0–2, and 67 out 
of 87 patients (77%) had a TRG of 3–5. There were ninety-one pa-
tients in this study. There was a statistically significant correlation 
between the SUV and TRG, as indicated by a p-value of 0.001. Ac-
cording to this, patients who have an SUV < 5.05 are substantially 
more likely than those who have an SUV > 5.05 to have a TRG of 
0–2 (as indicated by Table 2). SUV correlation with residual tumor 
and TRG in the NACTRT arm:44 patients were in the NACTRT 
group. With an AUC of 0.655 and a p-value of 0.126, the ideal 
cut-off (SUV-7.95 using the ROC technique) in this group was not 
statistically significant. To evaluate the correlation, we considered 
the 5.05 cut-off obtained from the NACT group. Six of 21 patients 
(28.6%) in the SUV < 5.05 group had residual disease, while sev-
en of 14 patients (50%) had no residual illness. Thirteen patients 
were included in this study. Of the 21 patients (71.4%) with an 
SUV > 5.05 group, seven patients (50%) had no residual disease, 
and 15 (71.4%) had residual disease. There were 22 patients in this 
study. As shown in Table 2, the p-value for the correlation between 
SUV and response was 0.199. This implies that, in this subgroup, 
there was no statistically significant correlation between the SUV 
and CTRT response. The decrease in the number of patients in this 
category was most likely the cause. Table 2 Outcome factors. The 
format for each column was as follows: Number of patients (valid 
percentage).

Table 1: Demographic elements. (taxol: taxanes; SUV: standardised uptake value; VATS: video aided thoracoscopic surgery; T staging according to 
AJCC 8th edition; Tumor response grade (TRG) in the Mandard system

Variables Categories Chemotherapy NACTRT

 1. Demographic characteristics

Sex
Male 779 (58.8) 32 (72.7)

Female 546 (41.2) 12 (27.3)

Smoking

Yes 325 (42.9) 12 (44.4)

No 433 (57.1) 15 (55.6)

Total 758 (100) 27 (100)

Alcohol

Yes 62 (8.2) 1 (3.7)

No 695 (91.8) 26 (96.3)

Total 757 (100) 27 (100)

Weight

< 54 656 (49.8) 15 (34.1)

>=54 660 (50.2) 29 (65.9)

Total 1316 (100) 44 (100)

2. Stage
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CT T stage

T1 2 (0.2) 39 (88.6)

T2 33 (2.5) 5 (11.4)

T3 1242 (93.9) 44 (100)

T4 45 (3.4) 0

Total 1322 (100) 0

3. Neoadjuvant treatment

Regimen

Taxol-Carbo 512 (43) 19 (51.4)

Taxol-Cis 550 (46.2) 2 (5.4)

Cisplat-5FU 75 (6.3) 3 (8.1)

Weekly Tax-Carbo 53 (4.5) 13 (35.1)

Total 1190 (100) 37 (100)

4. PET response post neoadjuvant therapy

SUV
>=5.05 93 (0) 22 (0)

< 5.05 58 (0) 13 (0)

5. Surgical details- approach and LN fields

Level

Upper third 7 (0.5) 3 (6.8)

Middle third 642 (48.5) 26 (59.1)

Lower third 676 (51) 15 (34.1)

Thoracic approach

Transhiatal Esophagectomy 174 (13.2) 4 (9.3)

Open (Right thoracotomy) 722 (54.8) 27 (62.8)

VATS 333 (25.3) 6 (14)

VATS converted to open 18 (1.4) 1 (2.3)

Left thoracotomy 22 (1.7) 2 (4.7)

VATS Semiprone 2 (0.2) 0

Robotic 44 (3.3) 3 (7)

Robotic converted to open 2 (0.2) 0

Total 1317 (100) 43 (100)

Abdomen approach

Left thoracoabdominal 90 (6.8) 2 (4.7)

Open 1033 (78.3) 33 (76.7)

Laparoscopy + minilaparotomy 97 (7.3) 3 (7)

Laparoscopy 76 (5.8) 4 (9.3)

Laparoscopic converted to open 9 (0.7) 0

Robotic + minilaparotomy 14 (1.1) 1 (2.3)

Robotic 1 (0.1) 0

Total 1320 (100) 43 (100)

Lymphadenectomy Fields

2 719 (69.8) 33 (97.1)

3 311 (30.2) 1 (2.9)

Total 1030 (100) 34 (100)

6. HPR response

TRG

0–2 325 (34.5) 8 (40)

3–5 618 (65.5) 12 (60)

Total 943 (100) 20 (100)

Response

Scanty Residual Tumor (SRT) 871 (76) 25 (59.5)

No Residual Tumor(NRT) 275 (24) 17 (40.5)

Total 1146 (100) 42 (100)

Total 1325 (0) 44 (0)
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Table 2: Outcome factors. (The format for each column is as follows: number of patients (valid percent.

 
Response

Total P
TRG

Total P
Residual Disease No residual disease 0–2 3–5

Overall
SUV

< 5.05 32 (26) 39 (61.9) 71 (38.2)
< 0.001

38 (58.5) 23 (23.5) 61 (37.4)
< 0.001

> 5.05 91 (74) 24 (38.1) 115 (61.8) 27 (41.5) 75 (76.5) 102 (62.6)

Total 123 (100) 63 (100) 186 (100)  65 (100) 98 (100) 163 (100)  

NACT
SUV

< 5.05 26 (25.5) 32 (65.3) 58 (38.4)
< 0.001

35 (59.3) 20 (23) 55 (37.7)
< 0.001

> 5.05 76 (74.5) 17 (34.7) 93 (61.6) 24 (40.7) 67 (77) 91 (62.3)

Total 102 (100) 49 (100) 151 (100)  59 (100) 87 (100) 146 (100)  

NACTRT
SUV

< 5.05 6 (28.6) 7 (50) 13 (37.1)
0.199

3 (50) 3 (27.3) 6 (35.3)
0.6

> 5.05 15 (71.4) 7 (50) 22 (62.9) 3 (50) 8 (72.7) 11 (64.7)

Total 21 (100) 14 (100) 35 (100)  6 (100) 11 (100) 17 (100)  

5. Discussion
NAT is the standard of care for esophageal SCC. Our findings em-
phasize the importance of PET SUVs in post-NAT settings. Us-
ing NACT, our findings demonstrated a correlation between SUV, 
histopathological response, and TRG in the final histopathological 
specimen. Among the patients who underwent NACT, we found 
that patients with SUV values greater than or equal to 5.05 on the 
response assessment PET scan typically had a lower histopatho-
logical response to neoadjuvant chemotherapy, and patients with 
SUV values less than or equal to 5.05 had a better response to 
therapy (p < 0.001). Similar to this, but to a lesser extent (p-value 
< 0.19 for tumor response and < 0.6 for TRG), SUV also correlates 
with histological response in the NACTRT group. This validates 
the results of numerous other studies. Because there were fewer 
cases in the NACTRT group, the correlation strength was lower, 
and numerous retrospective studies have examined the impact of 
neoadjuvant therapy. A shorter total survival was associated with 
residual tumor in the specimen. Retrospective investigations have 
shown that increased survival and decline in FDG SUV are indic-
ative of pathological responses [2], [6]–[9]. According to Cerfo-
lio et al., the median SUV of esophageal Ca decreased by 37% 
in minimal responders, 58% in partial responders, and 72% in 
pCR (p =0.003) [8]. Smith et al. showed a link between improved 
12-month DFS and an SUV decline of > 50% [10]. A few pro-
spective studies have reported similar effects. After 2.3 years of 
follow-up, Municon II found a survival advantage with a >35% 
decline in SUVs [11]. The respondents’ EFS was 29.7 months, 
whereas that of the non-respondents was only 14 months. In sur-
gical studies, the PET response has been utilized to switch from 
one regimen to another, as in the CALGB 80803 trial, or to stop 
chemotherapy and proceed with surgery, as in the MUNICON 1 
trial [12], [13]. Because RT-induced inflammation frequently re-
sults in false-positive results, guidelines advise that PET CECT 

should be performed 5-8 weeks following NAT [6, 9, 14]. What is 
the relationship between the PET response and pCR? Studies have 
shown that pCR at resection is related to the baseline PET SUV, 
response PET SUV absolute value, percent fall in SUV, and abso-
lute fall in SUV. In the study by Levine et al., a baseline SUV > 15 
was associated with an observed 77.8% significant response, com-
pared to 24.2% for a pretreatment SUV < 15 (P = 0.005). In [15]. A 
significant response was observed in 71.4% of patients when the 
SUV decreased by > 10, compared to 33.3% when the SUV de-
creased by less than 10 (P = 0.004). Compared to only 33% of the 
specimens from patients who had a higher PET uptake, 53% of the 
esophagectomy specimens from patients who had a PET response 
showed a significant pathological reaction (P =.18). The patho-
genic reactivity and outcomes were unrelated [2]. When the SUV 
decreased by 64%, the patient was probably a complete responder 
[8]. Song et al. reported a pCR rate of 66 percent pCR in 32 patients 
undergoing NACTRT. They also found that metabolic and patho-
logic responses were related; however, this was limited to cancers 
whose primary tumors had a high initial metabolic rate (i.e., > 4.0 
SUV).  Although a correlation has been shown between pCR and 
survival in certain cancers, this pattern is absent in other tumors, 
including breast cancer. At most, pCR can be used as a stand-in for 
survival because trials that show an OS benefit of pCR were nev-
er meant or designed to support this finding. Nonetheless, several 
studies have shown that PCR and survival are correlated. Brucher 
(2001) prospectively evaluated 37 patients with T2-4 squamous 
cell cancer who had received chemoradiation; 24 of these patients 
underwent surgery. (5). After NACTRT, patients who had reacted 
and whose histology revealed fewer than 10% viable tumor cells, 
which closely corresponded with TRG 1 and 2, were identified 
using PET. FDG uptake decreased by 42.722% in responders com-
pared with non-responders, and a significant decrease (P140.002) 
was associated with a lower overall survival rate. Respondent PET 
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SUV > 4 had a significantly lower 2-year survival rate than SUV 
4 (P  0.01), per Swisher et al. (6). In fact, post-CRT FDG-PET 
was the only preoperative variable in that trial that showed a cor-
relation with survival and could predict early response to CRT, 
providing a strong foundation for surgery or definitive chemora-
diotherapy as a subsequent course of treatment. Two weeks after 
the initiation of polychemotherapy, a pilot study by Weber et al. 
using PET in esophageal cancer demonstrated a strong connec-
tion between PET SUV and histological responses (P = 0.001). 
When a patient’s disease is non-responsive, FDG-PET can predict 
the prognosis early in the clinical radiation treatment (CRT) pro-
cess through response assessment. This provides a strong basis for 
moving quickly to either urgent surgery or definitive chemoradi-
otherapy, or for continuing non-adjuvant chemotherapy if there is 
a PET response [16]. The mean tumor FDG uptake in the Weider 
et al. trial was 9.3 SUV before therapy, and it decreased to 5.7 
SUV after that. Fourteen days after radiation and chemotherapy 
were initiated (38% + -18%; P _.0001). On the preoperative scan, 
there was a drop in metabolic activity to 3.3 SUV (P _.0001). In 
histopathologic responders (10% viable cells in the resected mate-
rial), the SUV decreased from baseline to day 14 by 44% ± 15%, 
whereas in non-responders, it decreased by only 21% ± 14% (P 
_.0055). Metabolic changes during this period were associated 
with survival (P _.011) [17]. Benefits of PET in the management of 
patients with unacceptable risks: Since local treatment is the main 
goal of surgery after NAT, patients who show improvement in PET 
following NACTRT may not benefit much from resection because 
their local control is good (71% at two years) and similar to that 
of the trimodality group. Due to the elimination of FDG-PET re-
sidual disease, patients undergoing trimodality therapy showed no 
improvement in PET response. Patients receiving final chemoradi-
otherapy with a full PET response showed remarkable outcomes 
similar to those of trimodality therapy, although their baseline 
characteristics were worse. In summary, patients who show a pos-
itive PET response may not be candidates for surgery because of 
their excellent results without resection [2]. A meta-analysis by 
Kroese et al. indicated that to prevent a possibly ineffective eso-
phagectomy, 12 scans are needed (95% CI:5–13). A further 5% of 
patients experience a false-positive result after restaging, leading 
to unnecessary harm (i.e., more testing) and patient anxiety [18]. 
These numbers support the need for more tailored applications of 
PET restaging. Similarly, in patients receiving NACT, an interme-
diate radiological examination may help decide when to discontin-
ue treatment [19]. Finally, the currently accepted standard of care 
for esophageal reflux after NAT PET response does not include 
active surveillance.

The limitations of our concept include the possibility of false-pos-
itive responses in responders due to radiation-induced inflamma-
tion and confounding changes in tumor glucose metabolism linked 
to treatment effects. The time delay between the last PET scan and 
surgery was another confounding factor. In diagnostic investiga-
tions, it is advised to have a brief lag between the previous PET 
and surgery [20] to avoid falsely negative results that are unavoid-
able owing to logistics. The time of the second scan after the end 
of NAT is another element that complicates PET interpretation. 
The effects of NAT on tumor metabolism might not be at their 
peak if the scan is performed before it, and if it is done too late, 
post-radiation inflammation might disguise the results. The time 
needed for FDG absorption, blood glucose levels, the reconstruc-
tion technique utilized, and the pixels collected are only a few 
variables that affect SUV measurement errors, which further calls 
into question the validity of our findings [21]. Constraints on our 
research:The SUV value for the NACT group is substantially con-
nected to low TRG and pCR. Regarding the NACTRT, the num-
bers were insufficient to determine any importance; therefore, the 
same cannot be said. The significant discrepancy in the number of 
NACT and NACTRT candidates can be attributed to our organi-
zation’s implementation of the NACTRT methodology in 2019, 
following a gradual shift. Similarly, our pathology department’s 
lack of standardization in TRG reporting contributed to the vast 
majority of missing data on tumors from patients who underwent 
surgery before 2016, and the study did not include patients with-
out a PET scan at our facility. While this aids in consistency and 
interpretation reliability, it weakens the study’s power by lowering 
the sample size. The dependability of data is further diminished 
by data loss resulting from insufficient recording, particularly for 
patients treated before 2015 when our institute did not widely use 
electronic data documentation. Because fewer patients were in the 
NACTRT group, our analysis revealed a weaker association be-
tween the SUV and response in that group.

6. Conclusions
Our research validated the relationship between PET and PCR us-
ing a 5.05. SUV cutoff. This is consistent with recent research on 
this topic. Even with such a significant connection, the evidence 
is only at Level 3. Therefore, further research is needed to fully 
rely on PET characteristics to guide clinical decisions. The ongo-
ing randomized SANO study [22] examines this matter by con-
trasting surgery and observation in clinically complete responders 
12 weeks after NACTRT [23]. PET can be integrated with liquid 
biopsy and other response assessment biomarkers, such as esoph-
ageal brush cytology, appearance on endoscopy, and narrow-band 
imaging, to improve patient selection for observation, particularly 
in patients whose surgical risks are too significant.
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