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Rezumat

Scorurile de prognostic in chirurgia cancerului rectal: evaluarea eficacitatii
E-PASS, POSSUM, CR-POSSUM si ACPGBI in estimarea riscurilor, analiza
complicatiilor si imbunatdfirea rezultatelor - concluzii ale unui studiu unicentric

Context: Sistemele de scor prognostic sunt esentiale pentru evaluarea riscului
preoperator si anticiparea rezultatelor in chirurgia cancerului rectal. Acest
studiu evalueaza eficacitatea a patru sisteme de evaluare - estimarea
capacitatii fiziologice si a stresului chirurgical (E-PASS), Scorul de severitate
fiziologica si operatorie pentru evaluarea mortalitatii si morbiditatii
(POSSUM), Colorectal-POSSUM (CR-POSSUM) si Asociatia de coloproctologie
din Marea Britanie si Irlanda (ACPGBI) - in prezicerea complicatiilor post-
operatorii si a mortalitatii.

Metode: A fost efectuat un studiu retrospectiv care a implicat 67 de pacienti
care au suferit interventii chirurgicale pentru cancer rectal. Sistemele de
notare au fost evaluate in ceea ce priveste rezultatele postoperatorii, inclusiv
complicatiile, morbiditatea si ratele mortalitatii la 30 de zile. Analizele
statistice au inclus teste t, teste chi-patrat si regresie logistica.

Rezultate: Pacientii cu complicatii (n = 39) au demonstrat scoruri semnifica-
tiv mai mari in toate sistemele. Scorul de risc (CRS) derivat din E-PASS (11,43
versus 8,95, p=0,001) si scorul ACPGBI (1,95 versus 1,27, p=0,0005) au
demonstrat cea mai semnificativa corelatie cu complicatiile. Scorurile fiziologice
g1 operatorii ridicate s-au corelat cu morbiditatea crescuta, subliniind impor-
tanta lor prognostica.

Concluzii: Sistemele de evaluare precum E-PASS, POSSUM, CR-POSSUM si
ACPGBI stratifica in mod eficient riscul asociat interventiei chirurgicale
pentru cancer rectal. Integrarea clinicA Imbunatateste identificarea
pacientilor cu risc ridicat, care contribuie la interventiile menite sa optimizeze
rezultatele.

Chirurgia, 120 (1), 2025

www.revistachirurgia.ro 61



V. Calu et al
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Abstract

Background: Prognostic scoring systems are critical for assessing preoperative risk and forecasting outcomes in
rectal cancer surgery. This study evaluates the effectiveness of four scoring systems - Estimation of Physiologic
Ability and Surgical Stress (E-PASS), Physiological and Operative Severity Score for the Enumeration of
Mortality and Morbidity (POSSUM), Colorectal-POSSUM (CR-POSSUM), and the Association of Coloproctology
of Great Britain and Ireland (ACPGBI) - in predicting postoperative complications and mortality.

Methods: A retrospective study was conducted involving 67 patients who underwent surgery for rectal cancer. The
scoring systems were assessed concerning postoperative outcomes, including complications, morbidity, and 30-day
mortality rates. Statistical analyses included t-tests, chi-square tests, and logistic regression.

Results: Patients with complications (n = 39) demonstrated significantly higher scores across all systems. The
Comprehensive Risk Score (CRS) derived from E-PASS (11.43 versus 8.95, p = 0.001) and the ACPGBI score (1.95
versus 1.27, p = 0.0005) demonstrated the most significant correlation with complications. Elevated physiological
and operative scores correlated with increased morbidity, underscoring their prognostic importance.

Conclusions: Scoring systems such as E-PASS, POSSUM, CR-POSSUM, and ACPGBI effectively stratify the risk
associated with rectal cancer surgery. Clinical integration enhances the identification of high-risk patients, which
informs interventions designed to optimize outcomes.

Key words: rectal cancer, postoperative complications, prognostic scoring systems, E-PASS, POSSUM, CR-

POSSUM, ACPGBI, surgical stress, risk assessment, mortality prediction

Introduction

Rectal cancer, a type of colorectal cancer (CRC),
represents a considerable global health issue,
with incidence and mortality rates that vary
based on demographics, lifestyle, and genetic
factors (1). The global burden of colorectal cancer
is significant, with rectal cancer playing a notable
role in this trend. The epidemiology of rectal
cancer encompasses the analysis of its incidence,
associated risk factors, and survival outcomes
across various populations and geographical
regions (2).

Rectal cancer represents a major health issue,
impacting approximately 80,000 individuals each
year within the European Union (3). Lifestyle
factors including obesity, poor dietary habits,
smoking, and alcohol consumption significantly
contribute to the risk of CRC (4). Chronic inflam-
matory bowel diseases, such as ulcerative colitis
and Crohn's disease, elevate the associated risk (5).
Genetic predispositions, such as hereditary non-
polyposis colorectal cancer and familial adenoma-
tous polyposis, contribute to 3%-4% of colorectal
cancer cases (5). Age is a significant determinant,
as individuals over 50 years are at medium risk for
rectal cancer (4).

The management of rectal cancer has under-
gone considerable evolution, emphasizing enhance-
ments in survival rates and the minimization of
local recurrence. This requires a multidisciplinary
approach encompassing surgery, chemotherapy,
and radiotherapy.

Rectal cancer surgery is frequently essential for
treatment; however, it is linked to various compli-
cations that can considerably affect patient out-
comes and the cost of health care. Complications
may arise immediately or over the long term, influ-
enced by factors such as surgical techniques,
patient characteristics, and preoperative condi-
tions. Comprehending these complications and
their predictors is essential for enhancing surgical
outcomes and patient quality of life (6).

Prognostic scoring systems, including E-PASS,
POSSUM, CR-POSSUM, and ACPGBI, are
employed in rectal cancer surgery to evaluate risk,
analyze complications, and enhance outcomes.
These systems integrate multiple clinical and
surgical variables to forecast postoperative
complications and mortality, thereby facilitating
patient management and decision-making. Each
scoring system possesses distinct strengths and
limitations, with their efficacy varying according to
the specific context of rectal cancer surgery.
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In addition to preventing complications, it is
essential to examine the broader effects of these
complications on patient recovery and long-term
health outcomes. Complications may delay or
inhibit essential adjuvant therapies, thereby
affecting the overall efficacy of cancer treatment
(7). The selection of surgical technique and pre-
operative treatments must be meticulously
evaluated to optimize oncological outcomes while
minimizing the risk of complications (8).

Cumulative risk scores from prognostic systems
such as E-PASS, CR-POSSUM, POSSUM, and
ACPGBI serve as effective tools for predicting and
managing postoperative complications in rectal
cancer surgery. The scoring systems facilitate
the early identification of high-risk patients,
enhancing clinical outcomes and potentially
decreasing hospital stays via timely interventions.
This research assesses the predictive value of these
scoring systems through an analysis of a cohort
comprising 67 patients who underwent rectal
cancer surgery from 2020 to 2023, surgery depart-
ment, Elias Emergency University Hospital. The
findings seek to provide clinicians with dependable
metrics for optimizing postoperative care and
improving recovery via targeted interventions.

Materials and Methods

This research is a retrospective cohort analysis
involving patients who received surgical treatment
for rectal cancer. The study period included
the COVID-19 pandemic, which influenced the
selection of surgical methods, particularly laparo-
scopic surgery, due to the constraints and
challenges posed by the pandemic.

The patients engaged in the data collection
process following the fulfillment of inclusion
criteria and the provision of informed consent, in
accordance with Law 95/2006, Law 46/2003
regarding patient rights, WHO No. 141:0/2016,
and the Ministry of Health’s Order No. 482/2007,
as documented in the admission files.

The inclusion criteria comprised individuals
aged 18 years or older, with a confirmed diagnosis
of rectal adenocarcinoma via histology, and tumors
located within 0 to 15 cm from the anal margin.
The exclusion criteria comprised colon cancer
with tumors located more than 15 c¢cm from the
anal margin, inadequate medical records, and
non-malignant abnormalities of the rectum.

During the COVID-19 pandemic, particularly
in 2020 and early 2021, the decision to perform
laparoscopic surgery was made with caution due to

concerns regarding aerosol generation and the
potential transmission of the virus in operating
rooms. Occasionally, these circumstances led to a
higher rate of transition to open surgery. The
choice of surgical approach was influenced by
tumor characteristics, surgeon expertise, and
patient preference.

The patients underwent one of three surgical
procedures: Anterior Resection (AR), Abdomino-
perineal Excision of the Rectum (APER), or the
Hartmann Procedure. All procedures were
performed with the objective of patient cure,
adhering to established oncological guidelines,
including the application of total mesorectal
excision (TME) when indicated.

Patient demographic information, including
age, gender, body mass index (BMI), and comor-
bidities, was extracted from electronic medical
records. Data on tumor characteristics, such as
size, degree of differentiation, and distance to the
anal verge, were also recorded. The specifics of the
operation, including the anticipated blood loss,
surgery duration, and the necessity of a blood
transfusion, were documented. Postoperative
complications were assessed according to their
occurrence or non-occurrence. Patients were
divided into two groups: those who experienced
complications and those who did not. The analysis
investigated the correlation between predictive
scoring systems (E-PASS, POSSUM, CR-POSSUM,
and ACPGBI) and the incidence of complications,
providing a clear and clinically pertinent evaluation
of risk. The results indicate that elevated scores
across all systems are associated with a greater
probability of postoperative complications. This
demonstrates the effectiveness of these models in
identifying high-risk patients and informing peri-
operative management.

Surgical site infections (SSI) were the most
prevalent postoperative complication, affecting 16
patients. Subsequently, urinary tract infections
(UTI) were observed in three patients, as well as
pneumonia, which also affected three patients. The
findings underscore the prevalence of infections,
especially those related to surgical and urinary
tract procedures, highlighting the necessity of
rigorous perioperative infection prevention
strategies to reduce complication rates.

Four scoring systems were employed to
evaluate patient risk and forecast postoperative
outcomes. The E-PASS system assessed physio-
logical and surgical factors by calculating the
Preoperative Risk Score, Surgical Stress Score,
and Comprehensive Risk Score. POSSUM
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(Physiological and Operative Severity Score for
the Enumeration of Mortality and Morbidity) is
utilized to produce predictions regarding morbidity
and mortality through standardized criteria. The
ACPGRBI scoring system integrates patient demo-
graphics and tumor-specific characteristics to
evaluate risks and outcomes. Finally, CR-
POSSUM (Colorectal POSSUM) delivered
mortality risk predictions specific to colorectal
surgery, facilitating a more precise evaluation for
this surgical group.

Statistical Analysis

Statistical analyses were conducted utilizing
SPSS version 28.0 IBM, Armonk, NY, USA) and
Origin Pro 2018 software. Logistic regression
models were employed to forecast postoperative
complications utilizing scoring systems. Chi-
square tests, t-tests, Mann-Whitney U tests, and
ANOVA were employed to compare groups as
deemed appropriate. A p-value of less than 0.05
was deemed statistically significant.

Results

Patient Demographics and Clinical
Characteristics

The study encompassed patients both with and
without postoperative complications, revealing
significant differences in demographics and
clinical characteristics. Patients experiencing
complications exhibited a higher mean age (67.33
+ 10.34 years) than those without complications
(61.21 + 11.09 years), with a statistically signifi-
cant difference (t=2.29, p=0.026). The gender
distribution indicated a greater number of men in
the complication group (27 males and 12 females)
relative to the non-complication group (12 males
and 16 females); however, this difference did not
reach statistical significance (y* = 3.64, p = 0.056).

The Body Mass Index (BMI) was comparable
across groups, with means of 25.98 + 4.63 in the
complication group and 26.02 + 3.18 in the non-
complication group (p = 0.968). The smoking status
showed no statistically significant association with
complications (p = 0.155), with 16 smokers in the
complication group and 6 in the non-complication
group. Patients experiencing complications
exhibited a significantly greater mean number of
comorbidities (3.08 + 1.66) in contrast to those
without complications (2.18 + 2.00, p = 0.049).

A chi-square test of independence was con-
ducted to evaluate the association between the

type of surgical approach (open, laparoscopic, or
conversion) and the occurrence of postoperative
complications. The results demonstrated a
statistically significant association between the
surgical approach and complications, ¥2(2, N=67)
t = 12.24, p = 0.0022. The probability of compli-
cations varies significantly based on the surgical
technique wutilized. Patients who underwent
laparoscopic surgery demonstrated a complication
rate of 43%, compared to 84% for open surgery and
100% for cases converted from laparoscopic to open
surgery. The findings indicate that laparoscopic
surgery is associated with a reduced occurrence of
postoperative complications when compared to
open and conversion procedures.

There was a significant correlation between
postoperative complications and dental health
(p = 0.0108) Fig. 1. Patients exhibiting poor dental
health experienced more complications compared
to those with healthy teeth. This indicates that
inadequate dental health may influence surgical
results. Bacterial translocation, or the entry of oral
pathogens into the circulation post-surgery, may
elevate the risk of systemic infections such as
surgical site infections (SSI) or sepsis.

Dental issues may indicate nutritional defi-
ciencies that hinder recovery or ongoing inflam-
matory conditions that increase postoperative
risks. Diabetes and smoking, both of which
independently elevate complications, may be
associated with suboptimal dental health. The
findings indicate that techniques for categorizing
surgical risk should incorporate preoperative oral
health assessments. Preoperative management of

| Chi-square p-value: 0.0108 |
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Figure 1.  The bar chart illustrates the status of oral health.

An association is present between oral health and
postoperative complications (y? = 6.49, p = 0.0108, df = 1).
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oral health issues can mitigate complications,
particularly in high-risk patients, thereby
enhancing surgical outcomes.

Surgical Outcomes

Patients with complications had longer hospital
stays (15.05 + 8.15 days) than those without
complications (9.75 + 2.44 days, p = 0.0014) and
showed higher estimated blood loss (265.41 =+

140.62 mL vs. 169.64 + 124.23 mL, p = 0.0046). The
T-test reveals no statistically significant difference
in operative time between the two groups (P =
0.961), suggesting that operative time may not be
a crucial factor in predicting complications.

This analysis identifies key demographics
Table 1, clinical, and procedural differences
between patients experiencing postoperative
complications and those who do not, providing
insights into potential risk factors.

Table 1. Patient Demographics

Category Metric With complications Without complications Results

Age (years) mean 67.33 61.21 Welch’s T-test indicated a significant difference in
standard deviation 10.34 11.09 mean age between the groups (T=2.29, P=0.026).
median 67 60 The Mann-Whitney U test indicated significant

differences in age distribution (U=713.0, P=0.034).
The results indicate that older individuals experience
a higher incidence of postoperative complications.

Gender male 27 12 The complication cohort consisted of 27 males and

female 12 16 12 females. A chi-square test for independence
revealed a chi-square statistic of 3.64 and a P-value
of 0.056 concerning gender and postoperative
complications. The P-value indicates a possible trend
warranting further investigation, yet it does not meet
the conventional criterion for statistical significance
(P < 0.05).

BMI mean 25.98 26.02 A Welch’s T-test revealed no statistically significant
standard deviation 4.63 3.18 difference in BMI between the two groups (T=-0.043,
median 26.12 25.69 P=0.966). The findings indicate that BMI may not

significantly influence the likelihood of postoperative
complications in this cohort.

Smoking status smokers 16 6 A chi-square test for independence was performed
non-smokers 23 22 to assess the association between smoking status

and postoperative complications. The analysis
produced a chi-square statistic of 2.02 and a P-value
of 0.155. This suggests no statistically significant
relationship exists between smoking status and the
occurrence of postoperative complications.

Comorbidities mean 3.08 2.18 The T-test shows that individuals with complications
standard deviation 1.66 2.00 have a greater average number of comorbidities
median 3.0 2.0 (P-value = 0.049).

Procedure anterior resection 23 20 A chi-square test for independece was performed to
APER 12 6 evaluate the relationship between procedure type and
Hartmann 4 2 postoperative complications. Chi-square statistic: 1.10

P-value: 0.577

The findings demonstrate no statistically significant
relationship between the type of surgical procedure
and the occurrence of postoperative complications.

Surgical approach laparoscopic 19 25 The chi-square test indicates a statistically significant

conversion 4 0 difference in surgical approach between the two groups

open 16 3 (P =0.002). This suggests a correlation between the
surgical method and the incidence of postoperative
complications.

Operative time mean 312.2 312.0 The T-test reveals no statistically significant difference

(minutes) standard deviation 110.0 75.1 in operative time between the two groups (P = 0.961),

median 310.0 305.0 suggesting that operative time may not be a critical

factor in predicting complications.
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Table1.  Cont'd

Category Metric With complications Without complications Results

Distance from anus mean 2.83 4.26 Patients with complications exhibited tumors that

(tumor) CM standard deviation 3.1 4.30 were,on average, situated nearer to the anus than
median 2.0 4.0 those without complications.

Preoperative yes 28 24 A higher percentage of patients who received

radiotherapy no 11 4 preoperative radiation experienced complications

compared to those who did not.

American Society Il 2 9 The majority of patients facing complications had an

of Anesthesiologists 1l 30 18 ASA score of 3, signifying a greater severity of

(ASA) [\ 7 1 systemic illness. Conversely, individuals without any

issues exhibited a more uniform distribution across
ASA 2 and ASA 3 categories.

Prognostic Scoring Systems

E-PASS Components and Postoperative
Complications

The E-PASS (Estimation of Physiologic Ability and
Surgical Stress) scoring system forecasts postopera-
tive complications as well as mortality by assessing
physiological and surgical stress variables.

The E-PASS scoring system, comprising the
Preoperative Risk Score (PRS), Surgical Stress
Score (SSS), and Comprehensive Risk Score (CRS),
was analyzed for its relationship with postoperative
complications. Patients with complications demon-
strated a mean PRS of 4.87 + 0.91, while those
without complications had a mean PRS of 4.31 +
1.35, suggesting a trend toward statistical signifi-
cance (p = 0.061). The mean SSS was significantly
higher in patients with complications (6.56 + 2.75)
than in those without (4.64 + 2.48, p = 0.004),
highlighting the influence of surgical stress on
post-operative outcomes. The combined CRS,
encompassing PRS and SSS, was significantly
higher in the complication group (11.43 + 3.12)
than in the non-complication group (8.95 + 2.74,
p = 0.001) Fig. 2. The results demonstrate that
CRS serves as a significant predictor of post-
operative complications, while SSS accurately
reflects the impact of surgical stress on outcomes
Fig. 3. The observed trend in PRS indicates
that preoperative patient-related factors may
influence complication rates. The Comprehensive
Risk Score (CRS) is higher in patients experiencing
multiple complications, with a mean CRS of 11.43
for individuals with one complication, in contrast
to a mean CRS of 12.69 for those with multiple
complications. This indicates that patients with
multiple complications demonstrate a higher
CRS, reflecting elevated preoperative risk and

Complication status 1143
11 —+—With complications
" Without complications
10
g9
]
o
v 8
=
b5
= 7
6
5 -
alaEi T 40 H
PRS 555 CRS
E-PASS component
Figure 2.  Line plot comparing the mean scores of the E-PASS

components (PRS, SSS, and CRS) for patients with
and without complications

surgical stress. E-PASS functions as a reliable
predictive instrument, with CRS identified as the
strongest predictor of postoperative complications.

PRS

Mean score

E-PASS components
555

6
g B.95
5
With complications Without cm.'nplicah'uns
Group
Figure 3.  The heatmap shows E-PASS components mean scores

(PRS, SSS, CRS) for patients with and without surgical
problems. Warmer colors in the complexity group reflect
higher scores across all components, with CRS differing most.
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POSSUM and CR-POSSUM Scoring Systems

The POSSUM scoring system, which stands for
Physiological and Operative Severity Score for
the Enumeration of Mortality and Morbidity,
combines the Operative Severity Score and
Physiology Score to assess surgical risk and
predict postoperative outcomes. In this study,
patients with complications exhibited higher
mean scores for both components. The mean OSS
was 13.77 + 3.34 in the complication group,
compared to 12.57 = 2.10 in the non-complication
group, yielding a p-value of 0.076, indicating a
potential trend towards significance. The
Physiology Score demonstrated a statistically
significant difference, with patients experiencing
complications scoring 25.74 + 4.82, compared to
23.43 + 3.95 for those without complications
(p = 0.035). The morbidity percentage was
significantly elevated in the complication group,
with a mean of 64.78 £ 20.07, in contrast to 54.23
+ 16.37 in the non-complication group (p = 0.021).
The findings demonstrate that the combination of
these ratings functions as a valuable tool for
assessing risk in surgical patients, particularly in
predicting postoperative morbidity.

The CR-POSSUM (Colorectal POSSUM) score
system incorporates mortality as a critical factor
for predicting death in patients undergoing colo-
rectal surgery. Patients with complications
demonstrated a significantly higher mean
Mortality score of 10.52 + 11.69, compared to
5.45 + 5.46 in patients without complications
(p = 0.021). This outcome highlights the increased

p=0.076

Complication status
wm With complications
= Without complications

p=0.021 p=0.035

mortality risk associated with postoperative
complications and underscores the importance of
incorporating mortality into risk prediction models
such as CR-POSSUM.

The integration of the Operative Severity Score
and Physiology Score in POSSUM, along with
Mortality in CR-POSSUM Fig. 4, provides
dependable tools for evaluating postoperative
outcomes. Grading systems are crucial for
identifying high-risk patients and tailoring peri-
operative care strategies to reduce morbidity and
mortality.

ACPGBI Score and Predicted 30-Day Mortality

The correlation between the ACPGBI score and
the predicted 30-day mortality percentage was
evaluated in relation to postoperative complica-
tions. The ACPGBI score was significantly
higher in patients with complications (1.95+0.76)
compared to those without complications (1.27+
0.72, p=0.0005). The notable difference under-
scores the predictive utility of the ACPGBI score in
identifying patients at heightened risk for post-
operative complications.

The analysis of Predicted 30-Day Mortality %
revealed a statistically significant increase in
patients with complications (5.26 + 5.01) compared
to those without complications (2.68+2.41, p=
0.007). The findings Fig. 5 highlight the association
between postoperative complications and elevated
short-term mortality risk, underscoring the signifi-
cance of this metric in preoperative risk evaluation.
The interquartile range and median values
demonstrate notable disparities between the two

Complication status
EWith complications
I Without complications

40|
. *
2
2 3 6/
3 30 g N
w ' 2
.5 ! ]
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Operative severity Mortality Physiology score 4+ '
Score type . ACPGBI score Predicted 30-day mortality
Metri
Figure 4. This boxplot illustrates a comparison of the Operative etrie

Severity Score (0SS), Mortality (CR-POSSUM), and Figure 5.  This figure presents a boxplot comparing ACPGBI scores

Physiology Score among patients with complications and predicted 30-day mortality between patients.

versus those without complications.
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groups, with elevated scores recorded in patients
who experienced complications. The broader range
in predicted 30-day mortality for patients with
complications indicates increased variability in
risk, likely affected by comorbidities, surgical
complexity, and perioperative factors. Outliers in
the dataset likely indicate patients with severe
systemic conditions or unforeseen postoperative
outcomes. The overall trend indicates that ACPG-
BI effectively stratifies postoperative risk, despite
the observed variability.

Figs. 4 and 5illustrate the distribution of ACPG-
BI scores alongside predicted 30-day mortality, high-
lighting several notable outliers. These outliers
likely indicate patients with significant comorbidity,
advanced disease stages, or unforeseen periopera-
tive complications. The data points broaden
the range of values and are clinically significant,
demonstrating actual variations in surgical out-
comes. Their inclusion does not affect the overall
statistical significance of the findings, but it under-
scores the variability in postoperative risk.

The ACPGBI score and predicted 30-day
mortality percentage are reliable indicators of post-
operative outcomes, demonstrating significant
differences between patients with complications
and those without. The integration of these
approaches into clinical practice has the potential
to enhance risk assessment and facilitate tailored
perioperative management strategies, ultimately
improving surgical outcomes.

Discussions

Rectal cancer surgery presents various complica-
tions that can notably affect patient outcomes,
healthcare expenditures, and overall quality of life.
Complications may result from multiple factors,
such as surgical techniques, patient characteristics,
and pre-existing conditions. Comprehending these
complications and their predictors is essential for
enhancing surgical outcomes and patient care.

POSSUM and CR-POSSUM are established
systems utilized for predicting postoperative
morbidity and mortality. Recent evaluations indi-
cate that there is a tendency to overpredict these
outcomes, highlighting the necessity for revisions
to enhance precision in current clinical settings (9).

The ACPGBI scoring system is utilized for
colorectal cancer prognosis, emphasizing survival
and recurrence rates, although it is not explicitly
addressed in the provided contexts. The efficacy of
this model in relation to newer models warrants
additional investigation.

Recent studies demonstrate the potential of
machine learning models in predicting outcomes
for rectal cancer patients. Models utilizing carcino-
embryonic antigen (CEA) measurements have
demonstrated promising efficacy in predicting cancer
recurrence with high accuracy (10). Models that
integrate perioperative data have demonstrated high
predictive accuracy for surgical outcomes (11).

Postoperative elevations in C-reactive protein
(CRP) levels, particularly between days 4 and 7,
are significant predictors of complications (12).
Pre-surgical anemia, including mild instances,
significantly increases the likelihood of serious
postoperative complications (13). Another factor to
consider is the body fat ratio (BFR); while a higher
BFR is linked to increased postoperative complica-
tions, it has also been associated with improved
survival rates (14). The surgical technique and
patient-specific characteristics, such as open
surgery, advanced age, and lower preoperative
albumin levels, significantly elevate the risk of
major complications (15).

Postoperative complications significantly
increase healthcare costs, with affected patients
experiencing substantially higher expenses
compared to those without such complications (12).
The creation of a permanent colostomy has a
considerable impact on patients' social and
psychological health, often hindering their social
adjustment and mental state (16,17).

Complications may extend beyond immediate
recovery, potentially delaying or obstructing the
initiation of essential adjuvant therapies, which
could adversely affect long-term oncological out-
comes (7). The challenges underscore the need for
a comprehensive strategy in rectal cancer surgery
that addresses both complication prevention and
their broader implications. This includes patient
education, customized treatment strategies, and
comprehensive postoperative monitoring to
improve both short- and long-term outcomes.

Recent studies (18,19) demonstrate a correla-
tion between oral health, particularly the number
of healthy teeth, and surgical outcomes in rectal
cancer. Patients with a higher count of healthy
teeth demonstrate enhanced responses to pre-
operative chemoradiotherapy, a critical aspect of
rectal cancer treatment (18). The association
between dental health and surgical complications
is intricate; nonetheless, these findings indicate
that oral health may contribute to improved treat-
ment efficacy and postoperative results.

Prognostic scoring systems are critical for
evaluating risk, predicting complications, and
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improving outcomes in rectal cancer surgery.
Systems such as E-PASS, POSSUM, CR-POSSUM,
and ACPGBI are essential tools for risk stratifica-
tion and clinical decision-making, each offering
unique advantages and disadvantages (9).

The E-PASS scoring system incorporates pre-
operative risk, surgical stress, and comprehensive
risk scores, showing considerable predictive value
for postoperative complications and mortality,
particularly in elderly patients. The ability to
identify high-risk individuals underscores its
importance in colorectal surgery (20).

POSSUM and CR-POSSUM are widely utilized
for predicting morbidity and mortality, with CR-
POSSUM specifically designed for colorectal
surgical procedures. CR-POSSUM exhibits a
classification accuracy of approximately 70% for
morbidity (21); however, these models frequently
overestimate risk, particularly within enhanced
recovery programs, highlighting the need for
ongoing refinement (22).

The updated ACPGBI scoring system has
demonstrated efficacy in predicting operative
mortality. The simplicity and accuracy of the
model often surpass those of CR-POSSUM,
making it a preferred option in specific contexts
for tailoring surgical strategies and meeting
patient expectations.

Comparative analyses indicate that both POS-
SUM and CR-POSSUM provide valuable insights;
however, they often overestimate risks, underscoring
the necessity for calibration in existing surgical
practices. The updated ACPGBI model shows a
more precise relationship with observed outcomes,
offering a balanced and practical approach (23).

While these scoring systems have advantages,
they also demonstrate shortcomings. The overesti-
mation of risk by certain models underscores the
need for continuous improvement. Integrating
scoring systems with novel predictive biomarkers,
such as the Neutrophil-to-Lymphocyte Ratio (NLR),
may enhance predictive accuracy and clinical utility
(12,24). These advancements are crucial for
ensuring the continued relevance of these tools in
the evolving landscape of rectal cancer surgery.

Traditional scoring systems such as POSSUM
and CR-POSSUM offer a basic framework for risk
assessment; however, their precision limitations
underscore the necessity for revised models. The
incorporation of machine learning and innovative
clinical parameters presents a significant opportunity
to improve prognostic accuracy and customize treat-
ment approaches in rectal cancer surgery.

Conclusion

The findings of this study highlight the significance
of prognostic scoring systems, such as E-PASS,
POSSUM, CR-POSSUM, and ACPGBI, in improving
risk stratification and clinical outcomes in rectal
cancer surgery. Each system provides unique
insights into patient risk profiles, with E-PASS
demonstrating high predictive accuracy for post-
operative complications and mortality, particularly
through its Comprehensive Risk Score (CRS).
POSSUM and CR-POSSUM serve as significant
tools for assessing morbidity and mortality;
nonetheless, their tendency to overestimate risks
underscores the need for additional refinement. The
revised ACPGBI model offers robust predictions of
operative mortality and aligns closely with actual
outcomes, indicating its efficacy in tailoring surgical
strategies.

This research emphasizes the significant
influence of patient-specific variables, such as
advanced age, preoperative anemia, and surgical
technique, on postoperative results. The integra-
tion of new predictors, such as CRP levels and
Neutrophil-to-Lymphocyte Ratio (NLR), into these
scoring systems could enhance their predictive
accuracy and clinical relevance.

The integration of scoring systems into peri-
operative workflows improves the early identifica-
tion of high-risk patients, facilitating customized
treatment approaches and proactive management
of complications. The findings underscore the need
for continuous improvement and validation of
scoring models to align with advancements in
surgical techniques and evolving patient demo-
graphics, thus improving both short- and long-term
outcomes in rectal cancer surgery.
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