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INTRODUCTION 

Pancreaticoduodenectomy (PD) is one of the most 

complex, formidable surgery commonly performed for 

pancreatic head and periampullary tumors and 

occasionally for benign conditions like chronic 

pancreatitis and pancreato-duodenal trauma.1,2 Carcinoma 

of the head of pancreas is the most common indication 

for PD. Recently with its improved safety profile PD is 

now also considered as an suitable treatment option for 

selected patients with chronic pancreatitis; which is now 

constituting the second most common indication for this 

operation.3 

PD has its origin in the late 1800s. William Halsted 

performed the first transduodenal local excision of a 

tumor of the ampulla of Vater in 1898. Alessandro 

Codivilla, in that same year, was the pioneer to perform a 

pancreaticoduodenectomy in Italy. This procedure, in its 

modern form was initially described by Kausch in 1909 

and popularized by Allen Whipple in 1935 and is now 

widely known as the “Whipple operation”.4  

 Whipple’s PD was being performed infrequently before 

1980s due to concerns regarding the morbidity and 

mortality rates associated with this complex surgery.5 

This procedure have been associated with high morbidity 
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ABSTRACT 

 

Background: Pancreaticoduodenectomy is one of the most complex surgery with significant mortality and morbidity. 

Though the mortality rate has steadily improved, morbidity continues to be high. The aim of this study was to 

demonstrate the perioperative outcome following this procedure at our hospital. 

Methods: This retrospective study was conducted in the department of Surgery, Sir Salimullah medical college and 

Mitford hospital from July 2018 to December 2019. A total of 29 patients who undergone pancreaticoduodenectomy 

were included in the study. Preoperative, intra-operative and post-operative data were analyzed with emphasis on the 

morbidity and mortality rates. None of the operated patients received any types of neoadjuvant therapy. 

Results: Out of 29 patients who underwent PD, 18 (62.1%) were male and 11 (37.9%) were female with a median 

age of 53.7 years. The most common (34.5%) age group of the patients were 51-60 years. Jaundice was the 

commonest (89.7%) presenting symptoms followed by anorexia (75.9%) and abdominal pain (48.3%). Overall 

complications occurred in 37.9% patients, including wound infections (31.0%) and post-operative pancreatic fistula 

(6.9%). The post-operative mortality rate was 6.9%. 

Conclusions: PD still causes considerable morbidity and mortality. With careful patient selection, adequate 

preoperative preparation, surgical technique, excellent critical care management PD can be performed safely. At our 

center we have a reasonable volume and our data are comparable to literature data. 
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and mortality. Perioperative mortality rate from the 

original report of Whipple was 43% and remain in the 

range of 25% till 1970s.6,7 Since the 1980s combined 

improvement in surgical, anaesthetic/critical care 

management and interventional radiological techniques 

resulted in a steady and consistent fall of perioperative 

mortality rates and currently reported rates are below 5% 

in high volume centers.2 Despite dramatic decrease in 

mortality rates the post-operative morbidity continues to 

remain high, ranging from 30%-60%.1 Major post 

operative complications of PD include, post-operative 

pancreatic fistulas (POPF), bile leakage, delayed gastric 

emptying (DGE), post pancreatomy hemorrhage (PPH) 

and complications related to the surgical site: such as 

infection and wound dehiscence.2,8  

PDs are being done in Mitford hospital and there is a 

need to look at the outcome of this surgery in our 

hospital. Unfortunately, there is limited 

clinicopathological data published in Bangladesh on 

Whipple’s PD and predictive factor analysis remains 

scarce. These studies were based on the reports of centers 

of western countries, where there is a considerable 

difference between our center and those centers with 

respect to perioperative care. 

This study aims to determine outcome of Whipple’s 

surgery that had been done by our surgical team in a 

single tertiary care hospital in Bangladesh and 

furthermore to compare the outcomes with other 

literatures despite of the significant differences in 

perioperative and critical care management system  

METHODS 

Current study was a retrospective review of prospectively 

maintained medical records of 29 patients who underwent 

elective PD for various indications at sir Salimullah 

medical college and Mitford hospital between July 2018 

to December 2019. All patients with resectable pancreatic 

disease who underwent PD were included in the study. 

Patients with primary tumour in body and tail of the 

pancreas, those with metastatic disease detected in 

preoperative evaluation and patients who did not give 

consent were excluded from the study. 

The review included, basic demographic characteristics 

(age and gender), surgical data (type of resection, 

duration of surgery), pathological diagnosis, presence of 

co morbidity, post-operative complications including 

causes of relaparotomy and death. The post-operative 

hospital stay was calculated and morbidity and mortality 

were assessed. Follow up data were obtained through 

medical record review and direct patient contact. 

Preoperative work up 

All patients who were candidate for PD underwent 

clinical examination, routine laboratory tests, chest 

radiography as a preoperative workup for anesthesia 

fitness. Diagnosis and resectability were assessed with 

serum level of tumor markers CA 19-9, plain X-ray 

abdomen, endoscopic ultrasound (EUS), contrast 

enhanced computed tomography scan (CECT) and 

magnetic resonance pancreaticocholangiography 

(MRCP). 

Surgical technique 

All patients were explored using a bilateral subcostal 

incision under general anesthesia and epidural anesthesia. 

After dissemination or unresectability was ruled out by 

visual inspection and palpation, the surgery proceeded to 

a PD. All patients underwent a standard Whipple’s PD. 

Reconstruction was done by pancreaticojejunostomy (PJ). 

This was followed by hepaticojejunostomy (HJ) and 

finally an antecolic gastrojejunostomy. Distal to this 

anastomosis a feeding jejunostomy (FJ) was done in 

some patients.  

Post-operative analysis 

All patients were monitored in the post-operative ward 

for at least seventy-two hours. We considered the 

morbidities like post-operative complications that 

required medical or surgical intervention. Perioperative 

mortality was defined as all deaths within thirty days of 

surgery or in the same admission, irrespective of cause.9 

Data analysis 

Statistical analysis was performed using SPSS (trial 

version 22) program. The qualitative variables were 

expressed by number and percentage. Whereas the 

continuous data were expressed by mean, median and 

standard deviation (SD). Chi square test was used to find 

associations between variables, p<0.05 was considered as 

a statistically significant value. 

RESULTS 

A total of 29 patients underwent Whipple’s procedure 

during the study period. The median age of all patients 

was 53.7 years (range 16-70 years), with 18 (62.1%) male 

and 11 (37.9%) female patients. Among the presenting 

complaints, jaundice was the commonest symptom 

(89.7%) followed by anorexia and weight loss (75.9%), 

while least common (6.9%) presenting symptom was 

gastric outlet obstruction (Table 1). 

Age distribution of patients shows that, the most common 

age group of our patients was 51-60 years (34.5%) 

followed by, 27.6% patients in the age group 41-50 years 

(Figure 1). 

Histopathological diagnosis of resected tumors shows 

that, majority (86.2%) of patients had malignant 

aetiology; with periampullary carcinoma being the 

commonest (48.3%) followed by cholengiocarcinoma 

(20.7%), while 13.8% had benign aetiology (Figure 2). 
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Regarding postoperative complications and outcome, the 

most frequent complication was wound infection 

(31.03%) followed by pancreatic fistula (6.9%). 

Reexploration was done for 2 (6.9%) patients and 2 

(6.9%) patients died perioperatively, one due to 

pancreatic fistula and other due to sudden cardiac arrest 

(Table 2). 

Table 1: Patients demography and symptoms, (n=29). 

Variables 
Values  

N (%) 

Age (years) 53.7 (range; 16-70) 

Sex  

Male 18 (62.1) 

Female 11 (37.9) 

Symptoms  

Jaundice 26 (89.7) 

Anorexia and weight loss 22 (75.9) 

 Abdominal pain 14 (48.3) 

Gastric outlet obstruction 2 (6.9) 

Table 2: Complications and outcome following PD 

(n=29). 

Complications and outcomes N % 

Wound infection 9 31.03 

Pancreatic fistula 2 6.9 

Cardiac arrest 1 3.4 

Reoperation 2 6.9 

Perioperative death 2 6.9 

 

 

Figure 1: Distribution of patients according to age 

group (n=29). 

DISCUSSION 

Pancreaticoduodenectomy or the Whipple’s procedure is 

one of the most complex, high risk surgical procedure 

with a high complication rate.10 As a consequence it 

continues to be a formidable endeavour for both; patient 

and surgeon. Despite the fact that the morbidity and 

mortality rate have improved in the recent years, it still 

remains a perilous procedure. There is a dramatic 

reduction in perioperative mortality due to complex 

mixture of improvements in surgical techniques, 

intensive care managements and interventional radiology 

but the postoperative morbidities are still high.11,12 

 

Figure 2: Histopathological diagnosis of resected 

tumors (n=29). 

In Bangladesh this procedure is performed in very few 

centers, because it is a complex, time consuming, 

hazardous procedure with poor long-term outcomes and 

requiring the presence of an advanced critical care 

management for its success. Our center is a tertiary level 

hospital, where we performed Whipple’s procedure 

despite many stumbling blocks and observed a 

progressive improvement in its outcome over recent 

years. 

In current study, age of patients ranged from 16-70 years 

with the mean age being 53.7 years. Almost similar 

observation was reported by Karim et al, who showed a 

mean age of 55.9 years in his study.1 However, in 

contrast to this study lower age has been reported in other 

studies.2,5,13 This may be due to the fact that, those studies 

included only malignant pancreatic tumors, which is 

common in elderly population, but our study has included 

both benign and malignant tumors. In the present study, 

jaundice was the commonest presenting symptoms 

(89.7%), associated with anorexia and weight loss. Few 

patients presented with gastric outlet obstruction (6.9%). 

This observation closely correlates with previous other 

studies.1,2,13 Periampullary carcinoma was the commonest 

histologically diagnosed tumor in the current study. This 

finding is consistent with other studies.1,2,14 However 

contrasting finding has been showen by Pal et al and 

Gracia et al, who reported pancreatic head carcinoma as 

the most common tumor in their study.15,16 These 

observations are quite justifiable because, PD is the 

surgical procedure of choice for periampullary carcinoma 

and pancreatic head carcinoma but only when the tumor 

location and size is acceptable.16 

In the present study, the overall postoperative morbidity 

rate was 37.9%, which is in agreement with the range of 

36%-40% in experienced centers.4,14 Perioperative 

complications occurred in all age group, which is 

supported by previous studies showing that age did not 

significantly influence the overall complication rate or 

any type of complications by severity.17 
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In our study, the most frequent (31.03%) complications 

were wound infections including superficial, deep 

infections and dehiscence. The rate is higher than reports 

of published data of other studies.1,2,14 This high rate 

might be partly explained by theatre design of our 

hospital and unhygienic environment in hospital wards 

which considerably favors contamination of wound 

leading to infection. Also, under nutritional status of the 

patient may be a contributing factor. 

The vulnerable point of all PDs is the pancreatic 

anastomosis. In our study the rate of pancreatic fistula 

was 6.9%. The POPF rates reported in literature is 6%-

25%.18 POPF directly or indirectly contributes to the 

other morbidities including DGE, PPH, sepsis and 

consequently is the commonest cause of mortality. 

Several methods have been advocated to prevent 

pancreatic fistula, but none are perfect.19 In our center we 

used pancreatic duct cannula with end to side 

anastomosis. Pancreatic duct was stitched with jejunal 

mucosa end to side over 6 or 7 size feeding tube, then the 

end of the tube was taken out side. The end of the 

pancreas was anastomosed with side of jejunum with 3-0 

vicryl. Furthermore, we used harmonic scalpel to control 

hemorrhage, that’s why preoperative bleeding was 

minimum. 

The reexploration rate in current study was 6.9%, the 

reason being POPF. The rates of reexploration in the 

range of 4%-11% have been reported in different 

studies.1,2,20 The overall perioperative mortality rate was 

6.9% in the present study. which is close to the rates 

reported by other studies.1,21,22 With our increasing 

experience, we believe that improved preoperative 

assessment, strict patient selection and upgraded critical 

care management will lead to further reduction of 

perioperative morbidity and mortality.  

CONCLUSION 

Pancreaticoduodenectomy is a complex procedure and 

associated with a considerable risk of morbidity and 

mortality. The most important postoperative complication 

is post-opearative pancreatic fistula that is responsible for 

other surgical or medical complications and death. We 

have higher rate of wound infection, which has to be 

assessed carefully and improved further. Our surgical 

team has a reliable volume of patients and desirable 

outcome and our data are comparable to literature. 
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