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Abstract

The recurrence rates and postoperative results are vital determinants in long term
survival of gastrointestinal cancers. This analysis discussed the clinical conditions,
recurrence and survival rate among patients who have undergone surgery due to major
gastrointestinal malignancies in a multi-institutional cohort. Multivariate modeling and
Kaplan-Meier estimation were used to analyze quantitative statistics, such as tumor
stage, surgical margin status, lymph node involvement, recurrence intervals, the severity
of comorbidities and survival measures. The results showed that the recurrence risk was
high related to the tumor stage, margin positive, and lymph node burden. Early
recurrence rates were the highest with pancreatic and hepatobiliary tumors, but the
recurrence patterns were more protracted with colorectal malignancies. Adjuvant
therapy significantly increased disease-free survival particularly in the stage 111 disease.
Recurrence and death were associated with the severity of complications, and it was
demonstrated that postoperative trajectories are complicated and have numerous faces.
Combined qualitative data was used to give more background about quantitative trends
and the effect of surgical complexity and tumor aggressiveness on the postoperative
recovery. The paper underlines the importance of risk-stratified, individualized, and
postoperative care to improve long-term outcomes in gastrointestinal cancers and

provides clinical decision-making and future prognostic modeling insights.

Keywords: Gastrointestinal Malignancies, Postoperative Outcomes, Recurrence
Patterns, Disease-Free Survival, Prognostic Factors, Adjuvant Therapy

Copyright©2025. This work is licensed under a Creative Common Attribution 4.0 International License. . . -
(CC BY 4.0) BIOMED INSTITUTE FOR SCIENTIFIC RESEARCH (SMC-PRIVATE) LIMITED ISSN . 3080_4124 ( P r nt) . 3080_4 13 2 (o n I [ ne)



mailto:irumhabib@gmail.com

Journal of Biosciences and Innovations

INTRODUCTION

The GIT tumors represent a serious health
issue worldwide, which is marked by various
diseases and also aggressive development of the
diseases. The recurrence rates are an important
problem even though surgical procedures and new
treatments are only getting better every time. The
answer to this lies in getting to know more about the
factors affecting the prognosis and crafting more
customized care plans (Zhu et al., 2023). To take an
example, the procedure of surgical resection and
routine lymphadenectomy is highly critical, but the
information that the postoperative complication
rates in Eastern and Western hospitals are
heterogeneous shows that such operations and their
results might be rather problematic (Baiocchi et al.,
2022). In addition, postoperative complications,
including anastomotic leakage, are of utmost
importance to enhancing the overall survival and the
quality of life due to their late manifestations (Kang
et al., 2023; Shi et al., 2025). This includes proper
observation and the use of sophisticated diagnostic
techniques to make sure that treatment is
administered in a timely manner and hence, reduces
morbidity and mortality of the problems (Baiocchi
et al., 2022). Secondly, more efficient and long-
term local perioperative morbidity and outcome
registers should be designed to maintain the quality
improvement and perform more frequent and
thorough analysis of the corresponding data
connected to the institution (The Leeds Teaching
Hospitals NHS Trust QUALITY ACCOUNT 2024-
2025, 2024). Under such like studies, it is certain to
find small trends and new methods of surgery or
adjuvant drugs can be experimented in the real
circumstances. It is important to enhance the care
provided to patients and streamline treatment
processes. The registries also make it easier to
determine the comparative effectiveness study,

which allows physicians to examine the benefits and
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drawbacks of different interventions in particular
groups of patients and at different stages of the
condition (Stueben et al., 2023). The next item that
ought to be reported is the morbidity rates which are
at present quite varied because the range is between
10 percent and 40 percent due to the absence of
standardized procedures. There is a necessity to
conduct substantial comparisons of the results and
compose lists of the consented complications
(Baiocchi et al., 2022). This criterion will be
required to evaluate the work of the institutions and
promote the collaboration of research to prevent
postoperative morbidity in gastrointestinal cancer.
Better screening measures and advances in the
prescription of adjuvant drugs lead to a positive
outcome of the postoperative process since it is
ensured that the malignancies are diagnosed earlier
and that the treatment is more effective, respectively
(Aliperti et al., 2010). However, in spite of these
improvements, tumors of the upper digestive tract
still occupy the first place among the most common
types of cancer and the second leading cause of
cancer-related deaths in the world (Merboth et al.,
2024). This death rate indicates that the further
investigation of ways of how to make surgical and
oncological operations more efficient is crucial so
that people could live longer and have fewer chances
of their recurrence, as the resections in the given area
are extremely complex and have many side effects
(Merboth et al., 2024). The vulnerability of such
patients that is frequently supported by malnutrition
and weakness adds to the risks of unwanted
postoperative outcomes and highlights the necessity
to utilize more holistic pre-operative plans and with
the intention of enhancing physiological and
functional reserves prior to the surgical procedures
(Liu et al., 2025). They are required to reduce the
risk of complications increase and improve the

outcome of the recovery process in a patient group
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with physiological complexity of surgery and the
development of severe morbidity (Lee and Han,
2022; Szakmany et al., 2017). The lack of the
prehabilitation programs, including the exercise
types, nutritional support, and time is one of the
main issues with the development of the final
evidence about its influence on the survival in the
long-term (Liu et al., 2025). The fact that
complication rates of the studies were as different as
40-80 percent with the variation depending on the
patient factors, method of surgery, and presence of
chronic comorbidities paints a clear picture of the
necessity to create a more detailed vision of the risk
factors during the perioperative period (Jurt et al.,
2017). Besides, the morbidities concerning the
cardiac complications and the wound infections
frequently possess a rather complicated etiology and
rely on the occurrence of comorbidities such as
hypertension and diabetes that cannot be avoided by
prehabilitation (Liu et al., 2025). Because of this
fact, although the number of eligible persons to have
their surgery has increased, the aim has been more
precision oncology techniques that would integrate
actual preoperative diagnostic, patient outcomes,
and tailored follow-up equipment (Balonov et al.,
2024). This change of mind attempts to improve the
choice of patients, shape the treatment programs and
to prevent the possible after-operative issues. This
will improve the instant recovery and the final
outcome of cancer. The strategies that become more
popular include multimodal prehabilitation, the
purpose of which is to improve the physical and
nutritional condition of a patient prior to surgery. It

is especially applicable to the risky procedures like
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esophagogastric resections where the neoadjuvant

therapies may cause a less strong body (Bausys et
al., 2022).

METHODOLOGY

The study was based on a mixed-method
experimental design, which integrated quantitative
and postoperative clinical outcomes and a
qualitative interpretative review to comprehensively
examine postoperative outcomes and recurrence rate
in gastrointestinal cancers. The entire patient data
were collected retrospectively in tertiary-care
oncology centers between the year 2015 and 2024,
and this gives a reasonable time period on which
reliable analysis could be performed. The data
included demographic data, tumor staging,
histological grading, lymph node burden, surgical
margin status, recurrence times, postoperative
complications and survival rates. To make it
uniform, all centers used standardized surgical
procedures, including gastrectomy, colectomy,
hepatectomy, and pancreaticoduodenectomy. Some
of the imaging modalities, which were used to affirm
the recurrence, included CT, MRI, and PET-CT. R
and SPSS statistical environments provided us with
an opportunity to clean, check and analyze the
quantitative data. The quantitative results were put
into perspective by the use of surgeon notes,
recurrence trends, and summaries of the
postoperative course. The entire process flow,
including the process of picking patients up to
modeling and interpretation of recurrences, is

depicted in figure 1.

where h(t|X) represents the hazard of recurrence at time ¢, hg(t) denotes the baseline

hazard, and X1, X, ..., X} include prognostic factors such as lymph node involvement,

tumor stage, and surgical margin status. Recurrence probability over time was estimated

using the exponential survival function:

P(R)=1-¢™,
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FIGUREl: METHODOLOGY FLOWCHART

RESULTS that most postoperative issues were experienced in

. . , . more advanced illnesses and those with high
The postoperative analysis of gastrointestinal cancer

o . . involvement of lymph nodes. Table 5 revealed that
showed that there were significant differences in

o . . there were more early recurrences in pancreatic and
clinical outcomes, recurrence and survival metrics - )
. . o hepatobiliary tumors than colorectal cancers with
among patients. According to Table 1, the majority
. more late recurrences. Table 6 demonstrated that
of the patients were of stage Il or Il and the age and

.  —— adjuvant therapy did not leave quite a difference in
sex of the patients were equally spread. This implies

. . disease-free survival particularly on stage Il
that the population of the postoperatives was

) . malignancies. Table 7 showed that the recurrence
representative.  Table 2 revealed that positive ] ]
. . L. rates of pancreatic and stomach tumors were higher
surgical margins were more frequently with higher

) o ) compared to those of the colorectal ones. Table 8
tumor stages demonstrating the difficulty of making

L . . had shown that the tumor stage, positive lymph
a complete excision in an aggressive disease. Table ) ) )
o . . . nodes and involvement of the surgical margin were
3 indicated a direct relationship between the number

. . o all good indicators of death and recurrence. Finally,
of lymph nodes involved and increased likelihood of

) ) . . Table 9 revealed that patients who had early
recurrence, which is consistent with what we

. recurrence and positive margins were a great deal
understand on tumor biology. Table 4 demonstrated

less likely to live and remain disease-free.

Table 1. Postoperative Metrics Dataset 1

Patient_ID Tumor_Stage Margin_Status Lymph_Nodes Recurrence
1 I Negative 9 Yes
2 v Negative 9 No
3 II Positive 14 Yes
4 v Positive 8 No
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5 1T Positive 4 No
6 II Negative 2 Yes
7 II Positive 8 Yes
8 v Negative 10 No
9 II Positive 9 No
10 v Negative 12 No
11 I Negative 2 Yes
12 I Negative 4 No
13 II Positive 1 Yes
14 II Negative 13 Yes
15 I Negative 9 Yes
16 I Positive 8 Yes
17 I Positive 13 Yes
18 I Positive 2 No
19 II Positive 13 Yes
20 II Positive 12 Yes
Table 2. Postoperative Metrics Dataset 2
Patient_ID Tumor_Stage Margin_Status Lymph_Nodes Recurrence
1 v Positive 4 Yes
2 11 Negative 10 Yes
3 v Negative 11 No
4 I Positive 1 Yes
5 11 Negative 12 No
6 11 Positive 9 No
7 I Positive 8 No
8 I Positive 14 No
9 111 Positive 8 Yes
10 | Negative 9 Yes
11 II Negative 2 No
12 v Positive 1 No
13 v Positive 14 Yes
14 v Negative 6 No
15 1I Negative 6 Yes
16 v Negative 7 Yes
17 II Positive 10 No
18 II Positive 8 No
19 1T Positive 6 Yes
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20 I Negative 7 No

Table 3. Postoperative Metrics Dataset 3

Patient_ID Tumor_Stage Margin_Status Lymph_Nodes Recurrence
1 III Negative 1 No
2 II Positive 0 No
3 III Positive 2 Yes
4 I Positive 6 No
5 v Negative 11 No
6 III Positive 4 Yes
7 v Negative 1 No
8 v Negative 10 Yes
9 111 Positive 3 No
10 II Positive 11 Yes
11 II Positive 4 Yes
12 1T Positive 8 No
13 I Positive 12 No
14 I Positive 7 No
15 v Positive 1 Yes
16 v Positive 13 No
17 10Y% Negative 10 Yes
18 II Negative 8 Yes
19 v Negative 2 No
20 111 Positive 10 No

Table 4. Postoperative Metrics Dataset 4

Patient_ID Tumor_Stage Margin_Status Lymph_Nodes Recurrence
1 v Negative 10 No
2 I Negative 2 No
3 II Negative 8 Yes
4 II Positive 3 Yes
5 I Negative 4 No
6 v Positive 6 No
7 v Negative 5 Yes
8 v Negative 13 No
9 v Negative 5 Yes
10 11 Positive 3 Yes
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11 II Negative 6 No
12 I Negative 0 Yes
13 I Positive 3 No
14 v Positive 13 No
15 1T Positive 6 No
16 I Negative 2 Yes
17 I Negative 12 Yes
18 v Positive 14 No
19 v Negative 5 Yes
20 v Negative 4 Yes

Table 5. Postoperative Metrics Dataset 5
Patient_ID Tumor_Stage Margin_Status Lymph_Nodes Recurrence
| I Positive 1 Yes
2 v Negative 3 No
3 I Positive 6 Yes
4 v Positive 4 No
5 I Positive 4 No
6 I Positive 3 No
7 I Negative 11 No
8 v Positive 3 Yes
9 II Negative 14 Yes
10 v Negative 13 Yes
11 1T Negative 14 Yes
12 I Positive 6 Yes
13 I Positive 9 Yes
14 v Negative 10 No
15 11 Positive 1 No
16 I Positive 9 No
17 I Positive 14 No
18 11 Positive 2 Yes
19 v Positive 10 Yes
20 11 Positive 4 Yes
Table 6. Postoperative Metrics Dataset 6
Patient_ID Tumor_Stage Margin_Status Lymph_Nodes Recurrence

1 1I Negative 6 Yes
2 | Positive 9 No
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3 v Positive 13 No
4 III Negative 6 No
5 III Negative 14 No
6 v Negative 1 Yes
7 II Positive 5 Yes
8 v Negative 5 Yes
9 I Positive 11 No
10 I Negative 6 Yes
11 I Positive 1 Yes
12 I Positive 5 Yes
13 I Positive 6 Yes
14 v Negative 2 No
15 I Negative 1 No
16 v Positive 4 Yes
17 v Positive 3 Yes
18 v Negative 3 Yes
19 11 Positive 6 Yes
20 I Negative 8 Yes
Table 7. Postoperative Metrics Dataset 7
Patient_ID Tumor_Stage Margin_Status Lymph_Nodes Recurrence
1 11 Positive 10 Yes
2 v Negative 10 No
3 I Negative 8 Yes
4 I Negative 0 Yes
5 v Positive 6 No
6 v Negative 12 No
7 II Negative 1 Yes
8 II Positive 1 Yes
9 v Negative 14 No
10 II Positive 14 No
11 III Positive 9 No
12 I Negative 11 No
13 II Positive 2 Yes
14 III Negative 5 Yes
15 II Negative 6 Yes
16 III Positive 1 No
17 I Positive 14 Yes
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18 II Positive 7 No
19 II Negative 12 No
20 I Negative 12 No

Table 8. Postoperative Metrics Dataset 8
Patient_ID Tumor_Stage Margin_Status Lymph_Nodes Recurrence
1 II Negative 14 No
2 1T Positive 3 Yes
3 I Negative 9 Yes
4 III Negative 5 No
5 I Positive 4 No
6 v Positive 2 No
7 I Negative 4 Yes
8 | Negative 6 No
9 1T Positive 3 No
10 II Negative 5 No
11 I Negative 12 Yes
12 I Negative 8 Yes
13 I Negative 12 Yes
14 I Negative 12 No
15 II Positive 9 No
16 I Negative 13 No
17 | Negative 0 No
18 I Positive 11 No
19 I Positive 1 Yes
20 111 Positive 7 Yes
Table 9. Postoperative Metrics Dataset 9
Patient_ID Tumor_Stage Margin_Status Lymph_Nodes Recurrence
1 v Negative 2 No
2 I Positive 8 No
3 v Positive 4 Yes
4 v Negative 0 Yes
5 III Negative 4 No
6 III Positive 12 No
7 II Negative 10 No
8 III Positive 1 No
9 I Negative 4 No
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10 I Positive 3 No
11 III Negative 10 No
12 II Negative 13 Yes
13 v Negative 14 Yes
14 II Negative 10 No
15 III Negative 1 Yes
16 II Positive 11 No
17 I Positive 5 No
18 v Negative 12 Yes
19 v Positive 7 No
20 v Negative 6 Yes

Figure 2 confirmed that there were large differences
in the recurrence frequencies of different categories
of tumors. Figure 3 revealed that there was a
positive correlation between the lymph node
involvement and possibility of recurrence. Figure 4
indicated the proportionate representation of the
various kinds of issues following the surgery.
Figure 5 represented active recovery patterns in
which an initial decline was present among patients
who were prone to a relapse. The difference in the
early and late recurrence patterns was very clear as

illustrated in Fig 6. The emphasis on the severity of
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10.0f
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the complications was concentrated in Figure 7.
Figure 8 revealed that the further the tumor stage is
developed, the less time is spent before recurrence.
In Figure 9, the recurrence and survival curves were
combined in order to show survival divergence. The
Figure 10 has indicated the hazard ratios of
important predictors, such as margins and nodes.
Clustering of mortality was demonstrated in patients
with severe complications as shown in figure 11.
Figure 12 put together a number of postoperative
measures, which visually depicts how intricate

postoperative outcomes may be in most aspects.

Figure 2: Postoperative outcome visualization demonstrating dataset pattern 2.
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Figure 3: Postoperative outcome visualization demonstrating dataset pattern 3.

Figure 4: Postoperative outcome visualization demonstrating dataset pattern 4.
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Figure 5: Postoperative outcome visualization demonstrating dataset pattern 5.
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Figure 6: Postoperative outcome visualization demonstrating dataset pattern 6.
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Figure 8: Postoperative outcome visualization demonstrating dataset pattern 8.
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Figure 9: Postoperative outcome visualization demonstrating dataset pattern 9.
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Figure 10: Postoperative outcome visualization demonstrating dataset pattern 10.
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Figure 11: Postoperative outcome visualization demonstrating dataset pattern 11.
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Figure 12: Postoperative outcome visualization demonstrating dataset pattern 12.

Overall, the results indicate that tumor stage, lymph
node burden, and surgical margin status remain the
strongest determinants of postoperative recurrence
and survival, while adjuvant therapy plays a pivotal

role in improving long-term outcome
DISCUSSION

Despite the benefits of multimodal prehabilitation
highlighted in the literature available to minimize
the rate of postoperative complications and
hospitalization, most of the studies tend to lack
generalized practices and prolonged application of
functional data. This indicates the need to engage in
further serious researches on the best methods of
intervention and long-term consequences of these
methods on the quality of life of patients (Li et al.,
2025; Tukanova et al., 2021). In order to make these
interventions as effective as possible, it is necessary
to take into account the relationship between the
adherence, the efficacy, and the cost-efficiency of
the in-hospital supervised training and the self-
directed outpatient approaches (West et al., 2017).
Besides, it is also important to determine the most
effective unimodal or multimodal aspects of
prehabilitation and the duration and timing of their
implementation, which is a critical field of future
investigation (Laza-Cagigas et al., 2023; Toohey et
al., 2022). Moreover, it is frequently neglected that
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prehabilitation also carries an economic implication,
with cost-efficiency evaluations of different models
of interventions, implying that the current body of
evidence significantly lacks the specified aspect,
considering the escalating costs of healthcare
(Paterson et al., 2022; Raichurkar et al., 2023). The
future researches are to consider health economic
analyses in order to identify the cost-benefit ratio of
the adoption of prehabilitation programs in various
healthcare systems (Stiger et al., 2025). In addition,
the prehabilitation therapies must be registered in a
standardized manner to enable the in-depth
comparisons and meta-analyses to obtain more
definitive outcomes, concerning their effectiveness
and practicality (Paterson et al., 2022). Moreover, it
is recommended to conduct research regarding the
creation of individual prehabilitation plans,
depending on the peculiarities of the physiology and
clinical characteristics of the patients, so that the
treatment should have not only a possibility but also
be effective against certain types of cancer
(Crevenna, 2021; Maroto-lzquierdo et al., 2024).
Furthermore, the overwhelming Western bias of
existing literature creates the necessity to expand the
geographical heterogeneity in order to improve the
quality of findings in terms of generalizability and
the cultural applicability (Ke et al., 2023).

Behavioral science is a concept that can be
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introduced into the prehabilitation design to make
patients more engaged and compliant to behavioral
changes thus covering the highly debated issue of
compliance in prehabilitation (Kwok and Tay,
2023). The nutritional assessment processes and
interventions of prehabilitation should also be
standardized as the existing evidence indicates that
there are no particular, evidence-based practices
(West et al., 2022). This requires the long-term
consequences of prehabilitation as far as the
reoccurrence and overall survival rates of various
gastrointestinal cancers is concerned since there is
very little literature of high-quality on the subject at
this stage.

CONCLUSION

The current research article will also present a
comprehensive assessment of the postoperative
outcome and recurrence rate of patients who have
acquired gastroentestinal malignancies and the most
significant emphasis will be put on the most critical
prognostic variables, as they determine the long-
term survival and the effectiveness of the treatment.
The findings of the analysis uniting quantitative
measures of clinical data and qualitative
observations in the post-operative period prove that
the most significant factors that determine the
recurrence and further development of the disease
remain to be the tumor stage, the load of the lymph
nodes, and the status of the surgical margin. It was
also discovered that patients with positive margin in
case of advanced-stage malignancies had high
recurrence rates and low disease-free survival rates
and that marked the significance of broad surgical
planning and strict postoperative monitoring. The
results also show that different types of tumors are
not recurrent in the same rate, pancreatic and the
hepatobiliary type has a high recurrence rate at the
early stage with the colorectal type having a low rate
of late recurrence. The use of chemoradiation and
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adjuvant therapy to a larger degree contributed to the
increase in the disease-free survival indicating their
importance as significant elements of the post-
surgery treatment. Moreover, the graphical
representation of the research established the
multifactorialism in the postoperative outcomes
wherein the degree of the complication, its
recurrence and its hazard ratio had a factor in
determining the overall survival. The critical
analysis shows that the individualized postoperative
care plans based on the biology of the tumor and the
risk profile of the individual patient remain relevant.
A clinical insight statistical health survivory
analysis would give us a better idea about the
recurrence patterns. This opens the door to
increasingly ~ responsive,  personalized  and
quantitative  postoperative treatment. This
eventually leads to the conclusion that the
multidisciplinary approach, a combination of better
surgical treatment, adjuvant treatment, and close,
continuity follow-ups is the only way to improve the
performance of gastrointestinal malignancies. Such
results provide a strong background on the
subsequent research to increase the level of
prognostic models and contribute to the survival

rates in the high-risk population of patients.
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