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Pancreaticoduodenectomy (Whipple procedure) remains the only potentially 
curative treatment for pancreatic head cancer, yet outcomes in resource-limited 
settings remain underexplored. This retrospective quantitative study was 
conducted at the Minar Cancer Center, Nishtar Hospital, Multan, and included 
120 patients who underwent Whipple procedures between 2019 and 2023. 
Perioperative outcomes showed a mean operative time of 365 minutes, mean 
blood loss of 820 ml, mean hospital stay of 14.2 days, and a 30-day mortality rate 
of 5.0%. Nearly half of the patients (48.3%) developed at least one postoperative 
complication, with delayed gastric emptying (18.3%) and pancreatic fistula 
(15.0%) being most frequent, followed by wound infection, pulmonary 
complications, and hemorrhage. Statistical analysis revealed that older age, 
comorbidities, and advanced tumor stage were significantly associated with 
higher morbidity, while gender was not a predictor. Compared with 
international benchmarks, mortality rates were acceptable; however, morbidity 
rates remained high, reflecting the need for improved perioperative care 
pathways. This study concludes that Whipple procedures can be performed 
safely at a regional cancer center in South Punjab, though enhanced infection 
control, risk stratification, and implementation of Enhanced Recovery After 
Surgery (ERAS) protocols are essential to improve outcomes. The findings 
provide critical locally relevant data that can inform surgical practice, guide 
health policy, and contribute to national and global benchmarks for pancreatic 
cancer surgery. 
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INTRODUCTION 
Pancreatic ductal adenocarcinoma (PDAC) of the 
pancreatic head is among the most aggressive 
gastrointestinal malignancies, with a global five-year 
survival rate of less than 12%, and only marginally higher 
in patients with resectable disease [1]. For decades, 
surgical resection has remained the cornerstone and only 
potentially curative treatment for pancreatic head cancers. 
Among the surgical options, pancreaticoduodenectomy—
popularly known as the Whipple procedure—has become 
the gold standard, particularly for tumors confined to the 
head of the pancreas and periampullary region [2]. The 
operation involves a complex en bloc resection of the 
pancreatic head, duodenum, gallbladder, and part of the 
bile duct, often with partial gastrectomy, followed by 
intricate reconstructive anastomoses including 

pancreaticojejunostomy, hepaticojejunostomy, and 
gastrojejunostomy [3]. 

Historically, the Whipple procedure was associated with 
alarmingly high perioperative mortality, frequently 
exceeding 20% in the mid-20th century [4]. However, 
advances in surgical techniques, anesthesia, perioperative 
care, and careful patient selection have dramatically 
reduced operative mortality to below 5% in modern high-
volume centers [5]. Despite this progress, morbidity after 
pancreaticoduodenectomy remains substantial, with 
complication rates ranging from 30–50% across multiple 
studies (Faraj et al., 2013; Hamed et al., 2022). The most 
commonly reported complications include postoperative 
pancreatic fistula (POPF), delayed gastric emptying (DGE), 
bile leakage, intra-abdominal abscesses, hemorrhage, 
wound infections, and cardiopulmonary events. For 
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example, [6] highlighted that delayed gastric emptying 
occurred in up to one-third of cases, while  [7] observed 
that pancreatic fistula and sepsis were significant 
contributors to morbidity and prolonged hospital stay. 
The outcomes of pancreaticoduodenectomy are also 
strongly linked to institutional volume and surgical 
expertise. Multiple analyses have confirmed a significant 
“volume–outcome relationship,” where patients treated at 
high-volume centers achieve markedly lower mortality 
and improved long-term survival compared to those at 
low-volume hospitals [8]. In a 25-year single-center series 
of 1,000 cases, [9] demonstrated a decline in hospital 
mortality from 6.6% in the early years to 3.1% in the most 
recent period, underscoring the value of surgical learning 
curves and system refinement. Similarly, [10] reported 
that even technically demanding procedures involving 
venous resection could be performed safely with 
morbidity rates around 16% and mortality below 1% 
when conducted in specialized centers. 
Beyond perioperative outcomes, long-term survival after 
pancreaticoduodenectomy is heavily influenced by tumor 
biology and adjuvant therapy. While resection offers the 
only chance of cure, recurrence rates remain high, and 
five-year survival following the Whipple procedure rarely 
exceeds 25–30% [5] [8]. Nevertheless, early diagnosis, 
advances in multimodal therapy, and enhanced recovery 
protocols continue to improve both short- and long-term 
outcomes. Against this backdrop, single-center 
experiences provide valuable insights into institutional 
practices, patient selection, complication management, 
and survival patterns. These analyses not only contribute 
to benchmarking surgical performance but also highlight 
areas requiring refinement in perioperative and 
oncological care [11]. 
Pancreatic head cancer represents a major clinical 
challenge in Southern Punjab, where delayed diagnosis, 
limited diagnostic infrastructure, and complex surgical 
demands contribute to high morbidity and mortality. 
Although pancreaticoduodenectomy (Whipple procedure) 
is the only potentially curative surgical option for 
resectable tumors, outcome data from regional centers are 
scarce [12]. At the Minar Cancer Center, Nishtar Hospital, 
Multan—a key tertiary-care oncology unit serving a large 
population of South Punjab—there is no systematic 
documentation of perioperative outcomes, complication 
rates, or short-term survival following Whipple 
procedures in patients with pancreatic head cancer. This 
lack of localized evidence restricts the ability to 
benchmark surgical quality, optimize perioperative care, 
and develop context-specific management guidelines, 
ultimately limiting improvements in patient survival and 
quality of care [13]. 

This study is significant because it provides a single-center 
analysis from the Minar Cancer Center, Nishtar Hospital, 
Multan, thereby filling a critical gap in the regional 
literature on pancreatic cancer surgery [14]. By assessing 
perioperative outcomes, complication profiles, and 
clinicopathological predictors of surgical success, the 
research will generate actionable insights into 
institutional performance and patient care in South Punjab 
[15]. The findings will assist clinicians in refining surgical 
techniques, strengthening perioperative protocols (such 

as ERAS and ICU management), and creating benchmarks 
for quality improvement at the hospital level. Moreover, by 
adding to the limited Pakistani evidence base, the study 
will support national cancer surgery strategies, enable 
comparisons with regional and international data, and 
contribute to improving long-term survival and 
postoperative recovery for patients with pancreatic head 
cancer [16] [17]. 

Research Objectives 
1. To assess perioperative outcomes (operative time, 

blood loss, hospital stay, 30-day mortality) of 
pancreaticoduodenectomy at Minar Cancer Center, 
Nishtar Hospital, Multan. 

2. To measure the incidence of major postoperative 
complications (pancreatic fistula, delayed gastric 
emptying, bile leak, wound infection, hemorrhage). 

To examine the association between clinicopathological 
factors (age, gender, comorbidities, tumor stage) and 
surgical outcomes using statistical analysis. 
 

LITERATURE REVIEW 
Perioperative Outcomes of Pancreaticoduodenectomy 
Pancreaticoduodenectomy has evolved over the past 
decades from a high-risk surgery to a procedure with 
markedly improved safety in high-volume centers. 
Historically, operative mortality exceeded 20% in the mid-
20th century, but advances in surgical technique, 
anesthesia, and perioperative care have reduced mortality 
to below 5% in specialized institutions [18]. [12], in a 
landmark single-center series of 1,000 consecutive 
Whipple procedures, reported a steady decline in 
operative mortality from 6.6% in the early study period to 
3.1% in the most recent years, alongside a significant 
reduction in hospital stay. Similarly, [1] highlighted that 
perioperative blood loss and transfusion requirements 
had decreased considerably due to better vascular control 
and operative planning. In Asia, [6] demonstrated that 
even technically challenging cases involving venous 
resections could be performed with operative mortality 
rates as low as 0.8% and acceptable morbidity levels. 
These findings underscore the feasibility of achieving 
favorable perioperative outcomes in single centers with 
dedicated hepatopancreatobiliary expertise, a principle 
that is highly relevant to the context of Minar Cancer 
Center, Nishtar Hospital, Multan [19]. 

Postoperative Complications and Their Patterns 
Despite reductions in mortality, morbidity after 
pancreaticoduodenectomy remains substantial. 
Postoperative pancreatic fistula (POPF) continues to be 
one of the most significant complications, with reported 
rates ranging between 10–25%, depending on definitions 
and patient factors [20]. Delayed gastric emptying (DGE) 
is another frequent issue, occurring in approximately 15–
30% of cases and often prolonging hospital stay [21]. In a 
review of 345 Whipple procedures, [22] reported DGE in 
33% of patients and wound infections in 17%, while bile 
leak and intra-abdominal abscesses were less common but 
clinically significant. [23] Documented overall morbidity 
at 28%, with pancreatic fistula, hemorrhage, and sepsis as 
major contributors. More recently, [24] highlighted that 
unplanned reoperations, though infrequent, were strongly 
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associated with higher mortality and prolonged ICU stays. 
These complication profiles highlight the need for 
institutional monitoring, targeted prevention strategies, 
and improved perioperative protocols in centers such as 
Minar Cancer Center, where limited regional data exist 
[25]. 

Clinicopathological Predictors of Surgical Outcomes 
A wide range of clinicopathological factors influence 
surgical outcomes after pancreaticoduodenectomy. Age 
and comorbidities such as diabetes and cardiovascular 
disease have been consistently associated with higher 
morbidity and delayed recovery [26]. Tumor stage and 
lymph node status remain strong predictors of long-term 
survival, with node-negative and early-stage patients 
achieving the best outcomes [27]. El Nakeeb et al. (2017) 
identified that patient age >65 years and poor 
preoperative nutritional status significantly correlated 
with increased postoperative complications. [28] further 
demonstrated that vascular involvement, although 
surgically manageable, was associated with longer 
operative time, greater blood loss, and higher complication 
rates. Logistic regression analyses across multiple single-
center studies confirm that both patient-related and 
tumor-related variables directly affect short- and long-
term surgical outcomes [29]. For hospitals like Minar 
Cancer Center, examining these predictors quantitatively 
is critical for refining patient selection, risk stratification, 
and individualized perioperative planning [30]. 
 

METHODOLOGY 
This study was designed as a retrospective, quantitative, 
single-center analysis and was conducted at the Minar 
Cancer Center, Nishtar Hospital, Multan. A total of 120 
patients who underwent pancreaticoduodenectomy 
(Whipple procedure) for histologically confirmed 
pancreatic head cancer between January 2019 and 
December 2023 were included. Inclusion criteria were 
patients aged 18 years and above, with a confirmed 
diagnosis of pancreatic head adenocarcinoma, who 
underwent curative-intent pancreaticoduodenectomy. 
Patients with metastatic disease at presentation, those 
undergoing palliative bypass, and incomplete medical 
records were excluded. Data was collected from surgical 
logs, patient files, and hospital databases. Variables such as 
age, gender, comorbidities, tumor stage, lymph node 
status, operative time, blood loss, and length of hospital 
stay were extracted. Postoperative complications such as 
pancreatic fistula, delayed gastric emptying, bile leak, 
wound infection, hemorrhage, and 30-day mortality were 
also recorded. 
Statistical analysis was carried out using SPSS version 26. 
Descriptive statistics were applied, and results were 
presented as means, standard deviations, frequencies, and 
percentages. Chi-square test was used to determine 
associations between categorical variables, while 
independent t-test was used for continuous variables. 
Logistic regression analysis was performed to identify 
independent predictors of morbidity and mortality. A p-
value of <0.05 was considered statistically significant. 
Ethical approval was obtained from the Institutional 
Review Board of Nishtar Medical University, and patient 

data was anonymized to maintain confidentiality. This 
methodology was structured to provide a robust and 
reproducible quantitative assessment of surgical 
outcomes for pancreaticoduodenectomy at a high-volume 
cancer center in South Punjab. 
 

RESULTS 
Table 1 
Perioperative Outcomes of Pancreaticoduodenectomy 
(n=120) 

Variable Mean ± SD Range 
n (%) where 

applicable 

Operative Time (minutes) 365 ± 55 250 – 510 – 

Intraoperative Blood Loss (ml) 820 ± 260 400 – 1800 – 

Length of Hospital Stay (days) 14.2 ± 4.1 7 – 29 – 

ICU Stay (days) 3.6 ± 1.8 1 – 12 – 

30-day Mortality – – 6 (5.0%) 

The mean operative time was 365 ± 55 minutes, with 
procedures ranging from 250 to 510 minutes, reflecting 
variability depending on tumor complexity and 
intraoperative findings. Average intraoperative blood loss 
was 820 ml, though some patients required transfusions 
when estimated losses exceeded 1,000 ml. The mean 
length of hospital stay was 14.2 days, with a range between 
one week for uncomplicated cases and nearly a month for 
patients with complications. The mean ICU stay was 3.6 
days, indicating the need for postoperative intensive 
monitoring. The 30-day mortality rate was 5.0% (n = 6), 
which aligns with international reports for tertiary cancer 
centers performing complex pancreatic surgery. 

Table 2 
Postoperative Complications after 
Pancreaticoduodenectomy (n = 120) 

Complication n % of Patients 

Pancreatic Fistula 18 15.0% 

Delayed Gastric Emptying 22 18.3% 

Bile Leak 8 6.7% 

Wound Infection 14 11.7% 

Postoperative Hemorrhage 10 8.3% 

Pulmonary Complications  
(e.g., pneumonia/atelectasis) 

12 10.0% 

Cardiac Complications (arrhythmia, ischemia) 6 5.0% 

Total Patients with ≥1 Complication 58 48.3% 

Nearly half of the patients (48.3%) developed at least one 
postoperative complication. Delayed gastric emptying 
(18.3%) and pancreatic fistula (15.0%) were the most 
common, consistent with international literature. Wound 
infections (11.7%) and pulmonary complications (10.0%) 
were also frequent, while bile leaks (6.7%) and 
hemorrhage (8.3%) were less common but clinically 
significant. Cardiac events were relatively rare (5.0%). 
These results emphasize that although perioperative 
mortality was low (5.0% as per Objective 1), the overall 
morbidity burden remained high, highlighting the need for 
improved perioperative care pathways at Minar Cancer 
Center, Nishtar Hospital, Multan. 
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Table 3 
Association Between Clinicopathological Factors and 
Postoperative Complications (n = 120) 

Variable Categories 
Complications 
Present n (%) 

Complications 
Absent n (%) 

χ² / p-
value 

Age (years) 
< 60 (n=70) 28 (40.0%) 42 (60.0%) χ²=4.12, 

p=0.042* ≥ 60 (n=50) 30 (60.0%) 20 (40.0%) 

Gender 
Male (n=76) 36 (47.4%) 40 (52.6%) χ²=0.05, 

p=0.81 Female (n=44) 22 (50.0%) 22 (50.0%) 

Comorbidities 
Present (n=58) 36 (62.1%) 22 (37.9%) χ²=8.23, 

p=0.004* Absent (n=62) 22 (35.5%) 40 (64.5%) 

Tumor Stage 

Early (I–II) 
(n=64) 

22 (34.4%) 42 (65.6%) 
χ²=10.16, 
p=0.001* 

Advanced (III–
IV, resectable) 

(n=56) 
36 (64.3%) 20 (35.7%) 

*Significant at p < 0.05 

The analysis showed that older age (≥60 years), the 
presence of comorbidities, and advanced tumor stage 
were significantly associated with higher rates of 
postoperative complications (p < 0.05). In contrast, gender 
was not significantly associated with complications (p = 
0.81). Patients with comorbidities had a 62.1% 
complication rate, compared to 35.5% in those without. 
Similarly, complications were more frequent in patients 
with advanced-stage tumors (64.3%) than in early-stage 
disease (34.4%). These findings suggest that patient-
related and disease-related factors strongly influence 
surgical outcomes after pancreaticoduodenectomy at 
Minar Cancer Center, Nishtar Hospital, Multan. 
 

DISCUSSION 
The present study evaluated perioperative outcomes, 
postoperative complications, and clinicopathological 
predictors of surgical outcomes in patients undergoing 
pancreaticoduodenectomy (Whipple procedure) for 
pancreatic head cancer at Minar Cancer Center, Nishtar 
Hospital, Multan. The analysis of 120 cases demonstrated 
that perioperative mortality was relatively low at 5.0%, 
while the mean operative time and blood loss were 
consistent with international benchmarks. The average 
hospital stay of 14 days reflected both the complexity of 
the procedure and the need for prolonged recovery in a 
resource-limited setting. These findings highlight that 
Whipple procedures can be performed safely at a regional 
cancer center in South Punjab, with perioperative 
outcomes comparable to high-volume centers worldwide. 
Despite acceptable mortality rates, postoperative 
morbidity remained high, with nearly half of patients 
(48.3%) experiencing at least one complication. Delayed 
gastric emptying (18.3%) and pancreatic fistula (15.0%) 
were the most frequent complications, followed by wound 
infections, pulmonary complications, and hemorrhage. 
These findings are in line with previous reports by [1], who 
observed delayed gastric emptying in one-third of cases, 
and [31], who reported pancreatic fistula rates around 
20%. The frequency of wound infections and pulmonary 
complications in our cohort was slightly higher than that 
reported in international series, which may reflect 
differences in perioperative infection control measures 
and ICU resources. Nevertheless, the complication profile 
broadly mirrors global experience, underscoring the 
persistent challenge of managing morbidity after 
pancreaticoduodenectomy [7]. 

The analysis of clinicopathological predictors revealed 
that age ≥60 years, comorbidities, and advanced tumor 
stage were significantly associated with higher 
complication rates, whereas gender had no statistically 
significant effect. This is consistent with earlier studies by 
[32, 33], which demonstrated that older age, 
cardiovascular disease, and poor nutritional status were 
independent predictors of morbidity and mortality. Tumor 
stage was also found to be a key determinant of outcomes, 
as patients with advanced disease often require more 
extensive resections and are at higher risk of 
postoperative complications. These results reinforce the 
importance of comprehensive preoperative evaluation 
and optimization of high-risk patients, particularly the 
elderly and those with comorbidities, to reduce 
postoperative morbidity [34]. 
When compared with international literature, the 
perioperative outcomes at Minar Cancer Center were 
encouraging, with mortality rates similar to those 
reported by high-volume centers such as [35] in Egypt and 
[36] in Japan. However, morbidity rates remain a concern, 
reflecting both the intrinsic complexity of the procedure 
and the challenges of delivering advanced perioperative 
care in a developing healthcare system. The relatively high 
rates of wound infection and pulmonary complications in 
this study suggest areas where targeted interventions, 
such as enhanced infection control protocols, improved 
respiratory physiotherapy, and implementation of 
Enhanced Recovery After Surgery (ERAS) pathways, could 
reduce complication rates and shorten hospital stays [37] 
[38]. 
Overall, this study provides valuable evidence that 
pancreaticoduodenectomy for pancreatic head cancer can 
be performed with acceptable mortality at a regional 
cancer center in South Punjab, though morbidity remains 
substantial [39]. The findings emphasize the need for 
institutional investment in perioperative care, including 
nutritional support, critical care facilities, and 
standardized protocols for managing complications such 
as pancreatic fistula and delayed gastric emptying. By 
addressing these challenges, Minar Cancer Center, Nishtar 
Hospital, can further improve surgical outcomes and align 
with best international standards. Importantly, this study 
fills a gap in the Pakistani literature, offering locally 
relevant data that can inform clinical practice, support 
policy development, and contribute to the global discourse 
on pancreatic cancer surgery [29] [40]. 
 

CONCLUSION 
This study demonstrated that pancreaticoduodenectomy 
(Whipple procedure) for pancreatic head cancer can be 
performed with acceptable perioperative mortality (5.0%) 
at the Minar Cancer Center, Nishtar Hospital, Multan, 
though postoperative morbidity remains high, with nearly 
half of patients developing at least one complication. The 
most frequent issues were delayed gastric emptying and 
pancreatic fistula, followed by wound infections and 
pulmonary complications. Clinicopathological factors such 
as older age, comorbidities, and advanced tumor stage 
were significantly associated with adverse outcomes, 
underscoring the importance of patient optimization and 
careful surgical planning. These findings confirm that 
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while surgical safety has improved, postoperative 
morbidity continues to be a significant challenge in 
regional cancer centers of Pakistan. 
Future improvements should focus on strengthening 
perioperative care and adopting evidence-based strategies 
to reduce morbidity, such as Enhanced Recovery After 
Surgery (ERAS) protocols, better infection control 
measures, and advanced ICU monitoring. Risk 
stratification tools based on patient age, comorbidities, 
and tumor stage should be incorporated into preoperative 

evaluation to guide surgical decision-making and patient 
counseling. Furthermore, prospective multi-center studies 
across Pakistan are needed to establish national 
benchmarks for Whipple procedure outcomes and to 
inform health policy for hepatopancreatobiliary surgery. 
Investment in surgical training, postoperative 
rehabilitation, and regional cancer registry development 
will enhance both short- and long-term outcomes, 
ensuring that patients in South Punjab and beyond benefit 
from advances in pancreatic cancer surgery.
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