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requiring meticulous perioperative and intensive care management.

Objective: This study aimed to analyze the epidemiological characteristics,
perioperative care, postoperative complications, and outcomes of patients
undergoing CDP, with a specific focus on their management in the surgical
intensive care unit.

Methods: We conducted a retrospective review of 30 patients who underwent
CDP and were admitted to the surgical ICU at Ibn Rochd University Hospital
in Casablanca between March 2021 and January 2025. Data on demographics,
clinical presentation, perioperative management, postoperative complications,
and outcomes were collected and analyzed.

Results: The mean age was 57 years, with a male predominance (55%).
Pancreatic head carcinoma was the most common indication (73%), followed
by ampullary and duodenal tumors (13.3% each). All patients presented with
cholestasis, and 66% had hepatomegaly. Abdominal ultrasound was the
primary imaging modality (70%), complemented by CT scans (50%) and
MRCP (33%). The mean surgical duration was 7.5 hours. Intraoperative
management included balanced general anesthesia, hemodynamic monitoring
with arterial and central venous catheters, and prophylactic antibiotics.
Intraoperative transfusions were required in 50% of cases. Postoperatively,
complications included pancreatic fistula (13.3%), gastrointestinal hemorrhage
(6.6%), acute kidney injury (13.3%), and respiratory infections. Ten patients
(33%) died, with pancreatic fistula being the leading cause of death (40% of
deaths). The mean ICU stay was 10 days (range: 3—20 days).

Conclusion: CDP remains a high-risk but essential procedure for the
management of tumors of the pancreatobiliary region. Effective perioperative
optimization, vigilant ICU monitoring, and prompt management of
complications are critical to improving patient outcomes. Multidisciplinary
collaboration is key to reducing morbidity and mortality associated with this
demanding surgery.

"© 2025 by the Author(s). Published by IJAR under CC BY 4.0. Unrestricted use allowed
with credit to the author.”

Introduction:-
Cephalic duodenopancreatectomy (CDP), commonly referred to as the Whipple procedure, is one of the most
complex and demanding operations in digestive surgery. Advances in surgical techniques and perioperative
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management have significantly reduced perioperative mortality, which now approaches 5% in high-volume centers.
Despite its considerable morbidity, CDP remains the standard of care for resectable tumors involving the pancreatic
head, periampullary region, and duodenum, offering a substantial survival benefit compared to non-surgical
treatments.

However, the procedure is still associated with a high rate of postoperative complications, which can compromise
patient recovery and prognosis. Early detection and appropriate management of these complications are essential to
improving outcomes and reducing ICU length of stay.

The aim of this study is to analyze the epidemiological characteristics, therapeutic approaches, and postoperative
outcomes of patients undergoing CDP, with particular focus on the management of complications in the surgical
intensive care unit.

Materials and Methods:-

This is a retrospective study of 30 patients admitted to the surgical intensive care unit (Pavilion 17) at Ibn Rochd
University Hospital in Casablanca following CDP between March 2021 and January 2025. Data were collected from
medical records, including demographic, clinical, paraclinical, therapeutic, and outcome variables.

Results:-

The mean age of the patients included in this study was 57 years, with the most affected age group being those
between 60 and 69 years. The majority of patients were male, accounting for 55% of the cohort.

Regarding the underlying pathology, pancreatic head carcinoma was the most common diagnosis, observed in 73%
of patients. Ampullary carcinoma and duodenal tumors were each identified in 13.3% of cases. All patients
presented with a cholestatic syndrome at admission, and clinical examination revealed hepatomegaly in 66% of the
patients.

Abdominal ultrasound was the most frequently used imaging modality, performed in 70% of cases, mainly to detect
intrahepatic and extrahepatic bile duct dilatation or tumor masses. Gallbladder stones were incidentally found in four
patients. Abdominopelvic computed tomography (CT) was performed in 50% of the cases to further assess the
extent of the disease, and magnetic resonance cholangiopancreatography (MRCP) was indicated for 10 patients with
inconclusive or complex imaging findings.

All patients demonstrated biochemical evidence of cholestasis. Serum amylase levels were measured in six patients;
only one had elevated values suggestive of associated pancreatic inflammation.

The mean duration of surgery was 7.5 hours, with a range of 5.5 to 9 hours. A classical cephalic
duodenopancreatectomy with pancreatojejunostomy was performed in 60% of the cases, whereas a
pancreatogastrostomy reconstruction was chosen in the remaining 40%.

Intraoperative management included continuous monitoring of respiratory and cardiovascular parameters, along
with depth of anesthesia. All patients underwent balanced general anesthesia and received prophylactic antibiotics:
amoxicillin—clavulanic acid was the first-line choice in 50% of the cases, while third-generation cephalosporins or
ampicillin were used in the others based on bacterial resistance patterns and institutional protocols. Intraoperative
fluid resuscitation was maintained at an average rate of 10 mL/kg/h. Blood transfusions were necessary in 15
patients due to intraoperative blood loss.

Postoperative monitoring focused on vital signs, blood glucose levels, urine output, and the surveillance of
abdominal drains. Abdominal ultrasound was repeated postoperatively in 20 patients to assess for fluid collections
or biliary leaks, and follow-up CT scans were obtained in 16 patients when complications were suspected.
Postoperative infectious complications required targeted antibiotic therapy in several patients. Thromboembolic
prophylaxis with low-molecular-weight heparin was administered for an average duration of 10.4 days. Stress ulcer
prophylaxis consisted of H2 receptor antagonists in four patients and proton pump inhibitors in 26 patients.

Pain management in the immediate postoperative period included centrally administered morphine at a mean dose of
10 mg/day for four days, supplemented by paracetamol in 24 patients for an average of five days. Ten patients
required postoperative red blood cell transfusions, and four patients received fresh frozen plasma for coagulopathy.
Two patients developed acute kidney injury necessitating hemodialysis.
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The mean length of stay in the intensive care unit (ICU) was 10 days (range: 3—20 days). Overall, 67% of patients
had a favorable postoperative course. Pancreatic fistula was the most frequent surgical complication, occurring in
13.3% of cases. The overall postoperative mortality rate was 33% (10 patients). Among these, pancreatic fistula was
the leading cause of death (40% of fatalities), followed by gastrointestinal hemorrhage, septic shock, and acute renal
failure, each accounting for 20% of deaths.

Discussion:-

In this study, the mean patient age was 57 years, which is notably lower than the average age reported in Western
populations, where pancreatic cancer commonly presents around the age of 70 due to longer life expectancy and
earlier detection through screening programs (1). The slight male predominance observed in our cohort is consistent
with previous studies, which generally report male-to-female ratios ranging from 1.2 to 2 (2,3).

Globally, pancreatic cancer accounts for approximately 2% of all malignancies and nearly 10% of gastrointestinal
cancers (4). The primary indication for performing a cephalic duodenopancreatectomy (CDP) remains malignant
tumors involving the pancreatic head, periampullary region, distal common bile duct, or duodenum (5). In line with
international data, pancreatic head carcinoma was the most frequent diagnosis in our series, affecting 74% of
patients (6).

Classical contraindications to CDP include the presence of distant metastases (hepatic or pulmonary), peritoneal
carcinomatosis, and interaortocaval lymph node involvement, which significantly limit the potential for curative
resection (7). Obstructive jaundice is the most common presenting symptom (8), often accompanied by pruritus,
upper abdominal pain, anorexia, and progressive weight loss.

Preoperative optimization plays a critical role in improving surgical outcomes and must be tailored to each patient.
This includes nutritional support, correction of vitamin deficiencies (notably fat-soluble vitamins), strict glycemic
control, and preoperative respiratory physiotherapy to reduce postoperative pulmonary complications (9). Adequate
intraoperative fluid management is essential to maintain hemodynamic stability throughout this prolonged and
technically demanding procedure (10). In our series, intraoperative blood transfusions were required in 50% of
cases, reflecting both the complexity and the extent of tissue dissection involved in CDP.

General anesthesia with careful intraoperative monitoring such as the use of an arterial catheter for hemodynamic
monitoring, a jugular venous catheter, and the placement of an epidural catheter, remains the standard of care for
this major abdominal surgery (11). The use of prophylactic antibiotics is well established to minimize the risk of
postoperative infectious complications; combinations such as ticarcillin—clavulanate with gentamicin have
demonstrated efficacy in this setting (12).

Despite improvements in surgical technique and perioperative care, postoperative morbidity following CDP remains
high, with reported rates ranging from 40% to 55% (13). Pancreatic fistula is the most feared complication due to its
potential for severe secondary infections and hemorrhage, with incidence reported between 10% and 30% (14). In
our study, 13% of patients developed a pancreatic fistula, which is within the lower end of this range. According to
the International Study Group on Pancreatic Fistula (ISGPF) consensus, these are classified into Grades A, B, and C,
with escalating clinical impact(15).

Delayed gastric emptying and postoperative hemorrhage are other notable complications. Gastrointestinal
hemorrhage occurs in approximately 4% to 16% of patients and contributes significantly to postoperative mortality,
which can reach up to 20% in severe cases (16). In our cohort, two patients (6.6%) experienced significant
gastrointestinal bleeding, requiring endoscopic or surgical intervention.

Postoperative peritonitis, although less frequent, remains a life-threatening event with reported mortality rates
ranging from 30% to 73% (17). Acute postoperative pancreatitis following CDP is rare but carries a very high
mortality rate, reported up to 77% (18); fortunately, no cases of this severe complication occurred in our series.

Acute kidney injury (AKI) is another serious complication, observed in four patients in our study, with two resulting
in mortality despite multiple sessions of hemodialysis. This aligns with published data indicating that AKI develops
in approximately 20% of patients undergoing pancreatic surgery and is associated with high morbidity and mortality
(19). Respiratory complications, such as pneumonia and pleural effusion, were also noted but generally responded
well to antibiotic therapy and supportive measures.
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Since Whipple first described this procedure in 1935, with an initial mortality rate of around 33%, significant
advances in surgical techniques, perioperative care, and critical care medicine have dramatically improved patient
outcomes (20). Nevertheless, CDP remains a high-risk intervention, and careful patient selection, meticulous
surgical technique, and vigilant postoperative monitoring remain essential to minimize morbidity and mortality.

Conclusion:-

Cephalic duodenopancreatectomy remains one of the most challenging yet essential surgical procedures for the
management of malignant tumors of the pancreatobiliary junction. Despite significant improvements in surgical
techniques, anesthesia, and perioperative care, this operation continues to carry a high risk of complications that can
adversely affect patient outcomes.

Our study highlights the importance of rigorous preoperative optimization, meticulous intraoperative monitoring,
and vigilant postoperative management in the intensive care unit to detect and address complications early.
Pancreatic fistula, postoperative hemorrhage, and acute kidney injury remain the major causes of morbidity and
mortality in this setting.

A multidisciplinary approach involving surgeons, anesthesiologists, intensivists, and nursing staff is crucial to
improve recovery and survival rates. Continued efforts to refine surgical techniques and enhance perioperative
protocols are essential to further reduce morbidity and mortality associated with this demanding procedure.

Future prospective studies with larger sample sizes are warranted to better identify risk factors and develop
standardized postoperative care pathways tailored to high-risk patients undergoing CDP.
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