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ABSTRACT 
Background: Major postoperative complications following gastrointestinal surgery remain an important cause of 
prolonged hospitalization, reintervention, intensive-care use, and mortality. This study assessed the hematologic, 
histopathologic, anesthetic, and surgical factors associated with major postoperative morbidity. 
Methods: A prospective observational study of 120 adults undergoing gastrointestinal surgery between January 2025 
and January 2026 was conducted at the Department of Anaesthesiology in Tertiary Care Hospital Nishtar-II, Pakistan, 
and in Klash Social Security Hospital, Millat Town, Faisalabad, Pakistan. Major complications were considered to be 
Clavien–Dindo grade III–V events occurring within 30 days. Multivariable logistic regression was used to assess the 
candidate predictors. 
Results: Major postoperative complications occurred in 34 patients (28.3%). The factors independently associated 
with major morbidity were hemoglobin <10 g/dL, severe inflammatory or necrotic histopathology, mean arterial 
pressure (MAP) <65 mmHg for ≥15 minutes, and emergency surgery. Emergency surgery showed the strongest 
association (adjusted odds ratio [aOR] 2.72, 95% CI 1.17–6.32), followed by prolonged intraoperative hypotension 
(aOR 2.51, 95% CI 1.07–5.87), severe inflammatory/necrotic histopathology (aOR 2.37, 95% CI 1.03–5.45), 
hemoglobin <10 g/dL (aOR 2.26, 95% CI 1.01–5.09), and NLR ≥5 (aOR 2.18, 95% CI 1.01–4.72). The integrated 
model showed good discrimination (AUC 0.81, 95% CI 0.73-0.89). 
Conclusion: Major complications after gastrointestinal surgery are associated with interacting hematologic, 
pathological, anesthetic, and surgical factors. An integrated perioperative assessment can help to more effectively 
stratify early risk and provide post-operative monitoring. The identification of these easily accessible predictors may 
help in focused optimization, tight monitoring of hemodynamics, and prompt escalation of care for high-risk 
gastrointestinal surgical patients. 
Keywords: Gastrointestinal surgery; postoperative complications; anemia; neutrophil-to-lymphocyte ratio; 
histopathology; intraoperative hypotension; perioperative risk. 
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.INTRODUCTION 

Despite improvements in surgical technique, 
perioperative anesthesia care, antimicrobial 
prophylaxis, critical care, and enhanced recovery 
pathways, major gastrointestinal surgery carries 
significant postoperative morbidity [1]. Anastomotic 
leakage, intra-abdominal infection, postoperative 
bleeding, pulmonary dysfunction, acute renal injury, 
and cardiovascular events are other complications that 
may lead to extended hospital stays, reintervention or 
intensive care, and postoperative mortality. Early 

identification of patients at increased risk is therefore 
essential for perioperative optimization, informed 
clinical decision-making, and appropriate allocation of 
postoperative monitoring resources [2,3]. 

There are an inherent number of factors that put 
someone at risk for major complications after surgery. 
Preoperative hematologic abnormalities may be a 
reflection of both the physiological reserve and the 
amount of systemic disease burden [4]. Anemia 
reduces tissue oxygen delivery and wound healing, 
and inflammatory markers derived from leukocytes, 
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such as the neutrophil-to-lymphocyte ratio, may 
reflect systemic inflammation and shift in the immune 
response. These are laboratory parameters that are 
routinely available, are inexpensive, can be repeated 
without difficulty, and can be obtained before surgery, 
making them attractive for use in a pre-operative risk 
assessment [5]. 

Histopathological features might convey another 
dimension of risk not necessarily included in 
perioperative prediction models. The presence of 
extensive tissue inflammation, necrosis, changes 
associated with perforation, poor tumor 
differentiation, and lymphovascular or perineural 
invasion may be indicative of more aggressive or 
advanced disease, and may correlate with increased 
operative complexity, tissue fragility, contamination, 
and systemic inflammatory activation. However, their 
association with early postoperative morbidity has 
been less well studied in conjunction with traditional 
perioperative factors [6,7]. 

Postoperative risk may also be altered by factors 
occurring during the anesthetic and surgical 
intervention. Low blood pressure for an extended 
period of time, significant blood loss, blood 
transfusion during surgery, use of vasopressor agents, 
emergency admission, contaminated surgical field, 
and length of surgery will all lead to tissue 
hypoperfusion, inflammatory stress, organ 
dysfunction, and impaired recovery [8-10]. While 
each of these factors has been separately linked to poor 
results, research often assesses these in a siloed 
approach to health care and fails to examine them in 
the context of an integrated model that incorporates 
hematologic, pathological, anesthetic, and surgical 
characteristics [11]. 

A multidimensional assessment might then offer 
a more clinically relevant picture of the risks of 
gastrointestinal surgery. The purpose of the present 
prospective observational study was to determine 
hematologic, histopathological, anesthetic, and 
surgical factors that may predict major postoperative 
complications following gastrointestinal surgery. The 
main goal was to identify 30-day Clavien–Dindo grade 
III–V complication risk factors alone, and the 
secondary goal was to assess the discriminatory 
performance of an integrated perioperative prediction 
model [12]. 
MATERIALS AND METHODS 
Study Design and Setting: 
This prospective observational study was conducted 
from January 2025 to January 2026 at the Department 
of Anaesthesiology, Tertiary Care Hospital Nishtar-II, 
Pakistan, and Klash Social Security Hospital, Millat 
Town, Faisalabad, Pakistan. Consecutive adult 
patients who received general anesthesia for major 
gastrointestinal surgery were prospectively recruited, 

and postoperative outcome data were collected. The 
study was performed in line with the principles of the 
Declaration of Helsinki, and the results are reported 
following the Strengthening the Reporting of 
Observational Studies in Epidemiology (STROBE) 
recommendations. 
Population and Sample Size 
One hundred and twenty (120) consecutive patients 
undergoing elective or emergency gastrointestinal 
surgery were enrolled. Adults ≥18 years of age who 
were scheduled for gastrointestinal surgery (major 
gastric, small-intestinal, colorectal or other intra-
abdominal gastrointestinal surgery) under general 
anesthesia were eligible for enrollment without regard 
to sex. Patients undergoing minor gastrointestinal 
surgery, diagnostic endoscopy without major surgery, 
and patients undergoing surgery for complications of 
a previous procedure before enrollment were 
excluded, as were patients with incomplete 
perioperative records and patients who were unable to 
have 30-day postoperative follow-up. 
Preoperative Assessment 
Demographic and clinical data at the time of 
enrolment were gathered, including age, sex, body 
mass index, smoking status, diabetes mellitus, 
hypertension, cardiovascular disease, chronic 
respiratory disease, renal impairment, diagnosis of 
primary gastrointestinal disease, malignant or benign 
disease, and elective or emergency surgical status. The 
American Society of Anesthesiologists (ASA) 
physical-status classification was used to rate the 
preoperative physiological status. 
Preliminary hematological studies performed before 
surgery consisted of hemoglobin concentration, total 
leukocyte count, absolute neutrophil count, absolute 
lymphocyte count, and platelet count. Neutrophil-to-
lymphocyte ratio (NLR) was obtained by dividing 
absolute neutrophil count by absolute lymphocyte 
count. For categorical measurements, a hemoglobin 
level of less than 10g/dL was regarded as marked 
preoperative anemia, and an NLR of >5 was 
considered an elevated NLR. 
Histopathological Assessment 
All the resected gastrointestinal specimens were 
processed following routine histopathological 
procedures. Formalin-fixed tissue specimens were 
paraffin-embedded, cut, stained with hematoxylin and 
eosin, and then analyzed by an experienced 
histopathologist. Histopathological variables included 
the underlying benign or malignant diagnosis, degree 
of infiltration by inflammatory cells, tissue necrosis, 
ulceration, pathological changes of perforation, and 
other pathological variables. Tumor differentiation, 
lymphovascular and perineural invasion, and 
resection-margin status were further documented in 
patients with gastrointestinal malignancy. In the 
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primary analysis, severe inflammatory or necrotic 
histopathology was considered to be either extensive 
transmural inflammatory infiltration, extensive tissue 
necrosis, suppurative changes, or perforation-
associated tissue destruction. 
Anesthetic Management and Intraoperative 
Variables: 
General anesthesia was performed in all patients based 
on the institutional anesthetic practice and clinical 
needs. Standard intraoperative monitoring was 
performed, such as electrocardiography, non-invasive 
or invasive arterial blood pressure monitoring as 
indicated, pulse oximetry, capnography, temperature 
monitoring, and urinary output assessment as 
applicable. 
Anesthetic variables recorded prospectively included 
duration of anesthesia, heart rate and blood pressure 
during anesthesia, incidence of hypotension, duration 
of hypotension, requirement for vasopressor, 
intravenous fluid administered, estimated blood loss 
and transfusion of packed red cells. Intraoperative 
hypotension was defined as a mean arterial pressure 
(MAP) <65 mmHg. Prolonged hypotension (MAP <65 
mmHg for >15 minutes) was regarded as clinically 
significant. Perioperative red-cell transfusion was 
defined as packed red-cell administration during 
surgery or within the first 24 hours after surgery. 
Surgical Variables 
Operative information comprised the anatomical site 
of surgery, elective or emergency surgery, open or 
minimally invasive surgery, surgery time, estimated 
blood loss, bowel resection, anastomosis, stoma 
creation, perforative surgery, surgery field 
contamination, and other or multiple visceral surgery, 
if applicable. 
Operative time: time from skin incision to completion 
of skin closure. In the categorical analysis, prolonged 
surgery was considered as surgery time ≥180 minutes. 
Wounds were classified as per standard surgical 
wound classification, and contaminated and 
dirty/infected operative wounds were grouped for the 
main analysis. 
Postoperative assessment and outcomes 
Patients were followed up prospectively in hospital 
and for 30 days after surgery. Postoperative 
complications were noted on a daily basis from 
clinical, laboratory, imaging, intensive-care, and 
follow-up records, and from the surgical record. The 
main outcome was major postoperative complication 
within 30 days, defined as Clavien–Dindo grade III, 
IV, or V. Grade III: surgical, endoscopic, or 
radiological intervention; grade IV: life-threatening 
events managed in the intensive-care unit; grade V: 
postoperative death. 
Secondary postoperative complications were 30-day 
mortality, anastomotic leakage, surgical-site infection, 

intra-abdominal abscess or collection, postoperative 
hemorrhage, pneumonia or major respiratory 
complications, acute kidney injury, cardiovascular 
complications, unplanned intensive-care admission, 
reoperation, and length of hospital stay. 
Data Collection 
A structured data-collection form was used to collect 
the data prospectively. These haemato-oncological 
results, anaesthetic notes, operative notes, 
pathological opinions and post-operative results were 
then combined in one study database. For comparison 
and prediction, patients were classified as having or 
not having major postoperative complications. 
Statistical Analysis 
Data were analysed using a suitable statistical software 
package. For continuous variables, mean ± standard 
deviation values were used for normally distributed 
data or median and interquartile range for the non-
normally distributed variables. Categorical data were 
presented in numbers and percentages. Independent-
samples t-test or Mann–Whitney U test was used to 
compare continuous variables between patients with 
and without major postoperative complications, as 
appropriate. A chi-square test or Fisher's exact test was 
used to compare categorical variables. 
Univariable analysis was used to assess the potential 
predictors. Multivariable binary logistic regression 
was then performed to determine independent 
predictors of major postoperative complications from 
the clinically relevant variables and those associated 
with an association to the primary outcome. Results 
were reported as aORs and 95% CIs. Due to the 
number of patients included in the sample (n=120), the 
final multivariable model included only a selected 
number of clinically relevant variables to minimize 
overfitting. Prior to building the model, collinearity 
between candidate predictors was checked. A receiver 
operating characteristic curve (ROC) and area under 
the curve (AUC) were used to evaluate the model 
discrimination. A two-sided P value <0.05 was 
considered statistically significant. 
Ethical Considerations 
The study was approved by the relevant institutional 
ethics committees prior to its commencement. Written 
informed consent was obtained from all participants or 
their legally authorized representatives, where 
applicable. In all cases, patient confidentiality was 
respected, and all the information gathered was used 
only for the research. 
RESULTS 
A total of 120 patients were included in the study, 
comprising 61 males (50.8%) and 59 females (49.2%). 
A total of 34 patients (28.3%) developed a major 
postoperative complication (Clavien–Dindo grade III–
V), while 86 patients (71.7%) had no major 
complication. Patients with major complications were 
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significantly older (60.5 ± 14.1 vs 52.7 ± 15.0 years, 
P=0.010) and had a higher rate of ASA class III–IV 
(52.9% vs 27.9%, P=0.009). Major postoperative 
morbidity was also much higher among patients who 
underwent emergency surgery (61.8% vs 29.1%, 
P=0.001). There was a nearly equal distribution of 
male and female patients in both outcome groups, and 
sex was not significantly associated with postoperative 
complications (P=0.907). The hematological findings 
revealed that the hemoglobin level in patients with 
major complications was significantly lower than that 
in patients without major complications (10.4 ± 1.9 vs 
11.9 ± 2.0 g/dL, P<0.001); moreover, hemoglobin <10 
g/dL was present in 38.2% of patients with major 
complications and in 15.1% of patients without major 
complications (P=0.005). Similarly, the NLR was 
significantly higher in patients developing a 
complication (6.4 vs 4.1, P=0.002); in the group of 
patients with complications, NLR ≥5 was present in 
64.7% of patients compared to 37.2% in the 
uncomplicated group (P=0.006) (Table 1). 
Table 1. Baseline and Hematological 
Characteristics 

Variable No major 
complicatio

n (n=86) 

Major 
complicatio

n (n=34) 

P 
value 

Age, years 52.7 ± 15.0 60.5 ± 14.1 0.010 
Male 44 (51.2%) 17 (50.0%) 0.907 

Female 42 (48.8%) 17 (50.0%) 0.907 
ASA III–

IV 
24 (27.9%) 18 (52.9%) 0.009 

Emergency 
surgery 

25 (29.1%) 21 (61.8%) 0.001 

Hemoglobi
n, g/dL 

11.9 ± 2.0 10.4 ± 1.9 <0.00
1 

Hemoglobi
n <10 g/dL 

13 (15.1%) 13 (38.2%) 0.005 

NLR 4.1 6.4 0.002 
NLR ≥5 32 (37.2%) 22 (64.7%) 0.006 

Histopathological, anesthetic, and operative 
characteristics also differed significantly between the 
two groups. Severe inflammatory or necrotic 
histopathological changes were present in 50.0% of 
patients with major complications compared with 
23.3% of those without complications (P=0.004). 
Clinically significant intraoperative hypotension, 
defined as MAP <65 mmHg for at least 15 minutes, 
occurred in 47.1% of patients with major morbidity 
compared with 19.8% of patients without major 
morbidity (P=0.003). Vasopressor support was 
required more frequently in the complication group 
(52.9% vs 30.2%, P=0.020), while perioperative red-
cell transfusion was required in 44.1% compared with 
19.8% (P=0.006). Prolonged operative duration of at 
least 180 minutes was also more common among 

patients developing major complications (58.8% vs 
34.9%, P=0.017). Furthermore, contaminated or dirty 
operative fields (55.9% vs 31.4%, P=0.013) and bowel 
perforation (35.3% vs 17.4%, P=0.033) were 
significantly associated with major postoperative 
morbidity (Table 2). 
Table 2. Histopathological, Anesthetic, and 
Surgical Characteristics 

Variable No major 
complicat

ion 
(n=86) 

Major 
complicat

ion 
(n=34) 

P 
val
ue 

Severe 
inflammatory/ne

crotic 
histopathology 

20 
(23.3%) 

17 
(50.0%) 

0.00
4 

MAP <65 
mmHg ≥15 min 

17 
(19.8%) 

16 
(47.1%) 

0.00
3 

Vasopressor 
requirement 

26 
(30.2%) 

18 
(52.9%) 

0.02
0 

Red-cell 
transfusion 

17 
(19.8%) 

15 
(44.1%) 

0.00
6 

Operative 
duration ≥180 

min 

30 
(34.9%) 

20 
(58.8%) 

0.01
7 

Contaminated/di
rty operative 

field 

27 
(31.4%) 

19 
(55.9%) 

0.01
3 

Bowel 
perforation 

15 
(17.4%) 

12 
(35.3%) 

0.03
3 

The spectrum of postoperative complications included 
intra-abdominal infection or abscess in 11 patients 
(9.2%), pneumonia or major respiratory complications 
in 10 (8.3%), anastomotic leakage in 9 (7.5%), and 
acute kidney injury requiring intensive management in 
9 (7.5%). Unplanned reoperation was required in 10 
patients (8.3%), while 15 patients (12.5%) required 
unplanned postoperative intensive-care admission. 
Five patients died within 30 days, giving an overall 
postoperative mortality rate of 4.2%. These findings 
demonstrated that infectious, respiratory, renal, and 
anastomotic complications constituted the major 
contributors to postoperative morbidity in the study 
cohort (Table 3). 
Table 3. Major Postoperative Outcomes 

Outcome n (%) 
Clavien–Dindo grade III–V 

complication 
34 

(28.3%) 
Anastomotic leakage 9 (7.5%) 

Intra-abdominal infection/abscess 11 (9.2%) 
Pneumonia/major respiratory 

complication 
10 (8.3%) 

Acute kidney injury 9 (7.5%) 
Unplanned reoperation 10 (8.3%) 
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Unplanned ICU admission 15 
(12.5%) 

30-day mortality 5 (4.2%) 
To determine independent predictors of major 
postoperative complications, multivariable logistic 
regression was performed. Emergency surgery was the 
most significant independent risk factor for major 
morbidity after adjustments for clinically relevant 
variables (aOR 2.72, 95% CI 1.17–6.32; P=0.020). 
Extended periods of intraoperative hypotension were 
associated with about a 2.5-fold increase in the odds 
of major complications (aOR 2.51, 95% CI 1.07–5.87; 
P=0.034), and severe inflammatory or necrotic 
histopathology was associated with more than a 2-fold 
increase in the odds of major complications (aOR 
2.37, 95% CI 1.03–5.45; P=0.042). Preoperative 
hemoglobin <10 g/dL (aOR 2.26, 95% CI 1.01–5.09; 
P=0.048) and NLR ≥5 (aOR 2.18, 95% CI 1.01–4.72; 
P=0.047) also remained significant independent 
predictors. The combined model incorporating 
hematological, histopathological, anesthetic, and 
surgical variables demonstrated good discrimination, 
with an AUC of 0.81 (95% CI 0.73–0.89) (Table 4). 
Table 4. Independent Predictors of Major 
Postoperative Complications 

Predictor Adjuste
d OR 

95% 
CI 

P 
valu

e 
Hemoglobin <10 

g/dL 
2.26 1.01

–
5.09 

0.048 

NLR ≥5 2.18 1.01
–

4.72 

0.047 

Severe 
inflammatory/necroti

c histopathology 

2.37 1.03
–

5.45 

0.042 

MAP <65 mmHg ≥15 
min 

2.51 1.07
–

5.87 

0.034 

Emergency surgery 2.72 1.17
–

6.32 

0.020 

DISCUSSION 
The present prospective observational study identified 
a combination of hematological, histopathological, 
anesthetic, and surgical variables associated with 
major postoperative complications following 
gastrointestinal surgery [1]. Significant major 
Clavien–Dindo grade III–V complications were 
observed in 28.3% of patients, highlighting the high 
morbidity of major gastrointestinal surgery. 
Preoperative hemoglobin <10 g/dL, high neutrophil-
to-lymphocyte ratio, severe inflammatory or necrotic 
histopathological changes, prolonged intraoperative 

hypotension, and emergency surgery were the 
principal independent predictors. These factors 
together had a good discriminatory power for 
postoperative risk with an AUC of 0.81 [2,3]. 

Anemia before surgery was independently 
predictive of a major postoperative morbidity. 
Hypothemoglobin reduces the degree of tissue 
oxygenation during periods of increased metabolic 
demand, operative blood loss, and/or hemodynamic 
instability [4]. Gastrointestinal surgical patients may 
also have anemia due to chronic blood loss, 
malignancy, malnutrition or systemic inflammation. 
Low hemoglobin thus may be a marker for reduced 
physiologic reserve and increased disease burden. The 
results indicate that special care should be taken in the 
pre-operative evaluation and correction of clinically 
significant anaemia, where surgical urgency allows 
[5,6]. 

There was also an independent association 
between complications and an elevated NLR (hazard 
ratio: 1.23). NLR is an easy-to-access measure of 
overall inflammatory activity, which depends on the 
balance of inflammation caused by neutrophils and 
immune response mediated by lymphocytes [7]. 
Patients with high NLRs therefore might be taken to 
surgery with a higher inflammatory state and lower 
immunological reserve, which can lead to 
susceptibility to postoperative organ dysfunction, 
impaired healing, and infection. Since it is available 
from routine blood counts, NLR is especially 
appealing for the assessment of perioperative risk 
[8,9]. 

An interesting observation was the correlation 
between severe postoperative complications and 
inflammatory or necrotic histopathology. However, 
extensive inflammation and necrosis associated with 
perforation may represent higher local disease burden, 
poor tissue quality, higher bacterial burden, and 
systemic inflammatory activation. Such data indicate 
that histopathology features may contain clinically 
relevant prognostic data in addition to their traditional 
diagnostic and staging functions [10-13]. 

Of anesthetic factors, long duration of 
intraoperative hypotension was significantly and 
independently associated with postoperative 
morbidity. Chronic decrease in mean arterial pressure 
(MAP) can lead to decreased perfusion of the kidneys, 
heart, brain, and gut, especially in individuals with low 
functional reserve. This finding is clinically important 
because intraoperative blood pressure is potentially 
modifiable through appropriate fluid management, 
vasopressor use, blood-loss control, and 
individualized hemodynamic targets [14,15]. 

The most significant surgical risk factor was 
emergency surgery. Patients who need urgent 
gastrointestinal operations often have perforation, 
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gastrointestinal obstruction, gastrointestinal bleeding, 
gastrointestinal ischemia, or sepsis, and usually have 
little time to optimize their physiology before surgery. 
These procedures also tend to have a higher incidence 
of contamination, tissue edema, technical difficulty, 
and higher intra-operative instability. This could be 
due to these factors and may account for the 
significantly increased complication rate seen in 
emergency cases [16,17]. 

In the unadjusted analysis, other factors (e.g., use 
of vasopressors, perioperative transfusion, 
contaminated operative field, bowel perforation, and 
longer duration of operation) were all associated with 
complications. While these variables were not 
included in the final parsimonious model, they are still 
clinically relevant measures of (physiological) stress 
and complexity of the surgery. Given the relatively 
small number of primary outcome events, it was 
important to limit the multivariable model to prevent 
overfitting [18,19]. 

The study has a number of strengths, such as 
being prospective, having included both elective and 
emergency gastrointestinal procedures, and having 
assessed both predictors from multiple perioperative 
domains [20]. But some drawbacks need to be taken 
into account. The sample size is relatively small, and 
the number of major complications meant that the 
number of variables that could be included in the 
adjusted model was small. The heterogeneous 
gastrointestinal diagnosis and surgical procedure 
might also be a limitation for procedure-specific 
interpretation. Moreover, the study design is 
observational, and an external validation of the 
prediction model is needed before applying it in 
routine clinical practice [5,20]. 
CONCLUSION 
Preoperative anemia, elevated NLR, severe 
inflammatory or necrotic histopathology, prolonged 
intraoperative hypotension, and surgical urgency were 
associated with major postoperative complications 
after gastrointestinal surgery. These results suggest 
that the risk of complications after surgery is not 
related to one single variable at the perioperative time, 
but rather to a combination of biological, pathological, 
anaesthetic and surgical variables. The combination of 
easily accessible hematological parameters and 
histopathological and intraoperative data could be 
helpful to further optimize the early risk stratification 
and identify patients who may benefit from more 
aggressive perioperative optimization and 
postoperative monitoring. 
REFERENCES 

1. Bieze M, McGinn R, Berrio-Valencia M, 
Talarico R, Martel G, McCluskey SA, et al. 
Temporal trends in postoperative outcomes 
after major abdominal surgery: a population-

based cohort study. Br J Anaesth. 
2026;136(1):237-246. doi: 
10.1016/j.bja.2025.08.030. 

2. Shah AA, Manoukian G, Yasin O, Jacob A, et 
al. Anastomotic leak in colorectal surgery: 
current evidence on risk, diagnosis, 
preventive measures and management. Surg 
Pract. 2026. doi: 10.1111/1744-1633.70048. 

3. Gustafsson UO, Rockall TA, Wexner S, How 
KY, Emile S, Marchuk A, et al. Guidelines for 
perioperative care in elective colorectal 
surgery: Enhanced Recovery After Surgery 
(ERAS) Society recommendations 2025. 
Surgery. 2025;184:109397. doi: 
10.1016/j.surg.2025.109397. 

4. Zhao B, Zhang J, Xie Y, Wu Z, Guo G, Lei S, 
et al. Intensive vs conventional intraoperative 
blood pressure management on 
cardiovascular events after major abdominal 
surgery: the BP-CARES randomized trial. J 
Am Coll Cardiol. 2025;86(12):892-906. doi: 
10.1016/j.jacc.2025.07.027. 

5. de Wit A, Bootsma BT, Huisman DE, 
Kazemier G, Daams F, Taskforce 
Anastomotic Leakage. Early detection and 
correction of preoperative anemia in patients 
undergoing colorectal surgery—a 
prospective study. Tech Coloproctol. 
2025;29(1):92. doi: 10.1007/s10151-025-
03131-5. 

6. Ochs V, Taha-Mehlitz S, Lavanchy JL, 
Steinemann D, Müller BP, Rosenberg R, et al. 
Development of a clinical prediction model 
for anastomotic leakage in colorectal surgery. 
JAMA Netw Open. 2025;8(10):e2538267. 
doi: 10.1001/jamanetworkopen.2025.38267. 

7. Olausson M, Tolver MA, Gögenur I. High 
risk of short-term mortality and postoperative 
complications in patients with generalized 
peritonitis undergoing major emergency 
abdominal surgery—a cohort study. 
Langenbecks Arch Surg. 2025;410(1):64. 
doi: 10.1007/s00423-025-03637-4. 

8. Emile SH, Horesh N, Garoufalia Z, Gefen R, 
Dourado J, Dasilva G, et al. Factors 
associated with prolonged operative times in 
laparoscopic right hemicolectomy and their 
association with short-term outcomes. J Surg 
Oncol. 2025;131(2):143-150. doi: 
10.1002/jso.27872. 

9. Abbassi F, Pfister M, Lucas KL, 
Domenghino A, Puhan MA, Clavien PA. 
Milestones in surgical complication 
reporting: Clavien-Dindo Classification 20 
years and Comprehensive Complication 



Perioperative Hematologic, Histopathological, Anesthetic, and Surgical Predictors of Major Postoperative 
Complications Following Gastrointestinal Surgery: A Prospective Observational Study 

 IJDDT Volume 16 Issue 79s 2026 Page: 978 

Index 10 years. Ann Surg. 2024;280(5):763-
771. doi: 10.1097/SLA.0000000000006471. 

10. Sun Z, Zhang G, Lu J, Wu B, Lin G, Xiao Y, 
et al. Risk factors for postoperative 
complications of laparoscopic right 
colectomy: a post hoc analysis of the 
RELARC trial. Dis Colon Rectum. 
2024;67(9):1194-1200. doi: 
10.1097/DCR.0000000000003331. 

11. Gao J, Gu X, Pang M, Zhang H, Lian Y, Zhou 
L, et al. Risk factors for anastomotic leak and 
postoperative morbidity after right 
hemicolectomy for colon cancer: results from 
a prospective, multi-centre, snapshot study in 
China. Br J Surg. 2024;111(1):znad316. doi: 
10.1093/bjs/znad316. 

12. Wang CY, Li XL, Ma XL, Yang XF, Liu YY, 
Yu YJ. Preoperative neutrophil-to-
lymphocyte ratio predicts symptomatic 
anastomotic leakage in elderly colon cancer 
patients: multicenter propensity score-
matched analysis. World J Gastrointest Surg. 
2024;16(2):438-450. doi: 
10.4240/wjgs.v16.i2.438. 

13. Voldby AW, Aaen AA, Møller AM, 
Brandstrup B. The association of the 
perioperative fluid balance and 
cardiopulmonary complications in 
emergency gastrointestinal surgery: 
exploration of a randomized trial. Perioper 
Med (Lond). 2024;13(1):32. doi: 
10.1186/s13741-024-00390-y. 

14. Simpson FH, Kulendran K, Yerkovich S, 
Beatty A, Flynn D, Mao D, et al. 
Perioperative blood transfusions and 
anastomotic leak after colorectal surgery for 
cancer in an Australian hospital. J 
Gastrointest Cancer. 2024;55(1):219-226. 
doi: 10.1007/s12029-023-00947-y. 

15. Ramos Rodríguez SL, Stein Montoro DF, De 
la Cruz Ku G, Luna Muñoz CR, Razuri 
Bustamante CR. Risk factors of anastomotic 
leak in colorectal cancer: a multicentric study 
in a Latin American country. 
Ecancermedicalscience. 2024;18:1696. doi: 
10.3332/ecancer.2024.1696. 

16. Yan T, Lei S, Zhou B, Huang Y, Li X, Zhang 
J, et al. Association between preoperative 
anemia and postoperative short-term 
outcomes in patients undergoing colorectal 
cancer surgery: a propensity score matched 
retrospective cohort study. BMC Anesthesiol. 
2023;23(1):307. doi: 10.1186/s12871-023-
02270-2. 

17. Morris FJD, Fung YL, Craswell A, Chew 
MS. Outcomes following perioperative red 

blood cell transfusion in patients undergoing 
elective major abdominal surgery: a 
systematic review and meta-analysis. Br J 
Anaesth. 2023;131(6):1002-1013. doi: 
10.1016/j.bja.2023.08.032. 

18. D'Amico F, Fominskiy EV, Turi S, Pruna A, 
Fresilli S, Triulzi M, et al. Intraoperative 
hypotension and postoperative outcomes: a 
meta-analysis of randomised trials. Br J 
Anaesth. 2023;131(5):823-831. doi: 
10.1016/j.bja.2023.08.026. 

19. Maemoto R, Noda H, Ichida K, Fukai S, 
Sakai A, Mizusawa Y, et al. Update of risk 
factors for surgical site infection in clean-
contaminated wounds after 
gastroenterological surgery: an analysis of 
1,878 participants enrolled in 2 recent 
randomized controlled trials for the 
prevention of surgical site infection. Surgery. 
2023;174(2):283-290. doi: 
10.1016/j.surg.2023.04.002. 

20. Ylimartimo AT, Nurkkala J, Koskela M, 
Lahtinen S, Kaakinen T, Vakkala M, et al. 
Postoperative complications and outcome 
after emergency laparotomy: a retrospective 
study. World J Surg. 2023;47(1):119-129. 
doi: 10.1007/s00268-022-06783-8. 

 


