
MEDICAL SCIENCE l ANALYSIS ARTICLE 

Medical Science, 26, ms290e2294 (2022)                                                                                                                                           1 of 9 

 

Postoperative outcome of 

pancreaticoduodenectomy for 

pancreatic ductal 

adenocarcinoma and predictors 

of 1st year mortality 
 

Sayed Shaker Shaeir1*, Fouad Abdelshaheed1, Ahmed 

Elsebaiy1, Mohamed Emam Sobeih2, Eman Desoky3, 

Ahmed Shaaban Owis4, Mahitab Ibrahim Eltohamy5, 

Haitham Fekry Othman1 

 

 

ABSTRACT 

Background: Due to late detection, a low percentage of resectable malignancies, 

and resistance to systemic therapy, pancreatic ductal adenocarcinoma (PDAC) 

has the poorest outcome of all pancreatic cancers. The basis of contemporary 

multimodal therapies aimed at long-term survival is complete lesion excision. 

Postoperative complications are common consequences following 

pancreaticoduodenectomy (PD). Objective: To investigate the outcome and 

factors contributing to the 1st year survival after Whipple’s procedure for 

pancreatic ductal adenocarcinoma. Patients and Methods: Between January 2020 

and December 2021, all patients identified with pancreatic ductal 

adenocarcinoma (61 individuals) who had Whipple's surgery in the surgical 

department at the National Cancer Institute were included in this 

retrospective cohort analysis. Results: Wound infection (49.2%), followed by 

pancreatic leak (41.7%) were the most prevalent complications among the 61 

patients who received PD. The 1styear survival rate was 77% (47/61). In 

multivariate assessment postoperative pancreatic fistula and adjuvant 

treatment were independent predictors of 1styear survival. Conclusion: In 

multimodally managed patients following curative PDAC surgery, 

individuals who acquired a postoperative pancreatic fistula and did not get 

adjuvant therapy had greater 1st year death rates. 

 

Keywords: Pancreaticoduodenectomy; Pancreatic tumor survival; Ductal 

adenocarcinoma. 

 

 

1. INTRODUCTION 

Pancreatic cancer (PC) is a deadly illness that is usually discovered when it is 

too late. Despite breakthroughs in medicinal and surgery management 
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choices, people with PC typically go undiagnosed in the initial phases, resulting in a small number of instances of early 

identification (Luu et al., 2019; Chari et al., 2015). Pancreatic ductal adenocarcinoma (PDAC) is the most frequent histological form 

of PC, represents over 95% of all cases (Soloff et al., 2018; Kamisawa et al., 2016; Alenezi, 2021). The pancreatic head is where PDAC 

is most usually found (54.7 percent). Unfortunately, only around 20% of people with PC have a tumor that can be removed (Soloff 

et al., 2018). A third of the patients had locally developed cancer, with the bulk of them having already developed distant 

metastases (Kardosh et al., 2018).  

Whipple's operation is linked to substantial postoperative morbidity rates ranging from 30% to 60% (Jakhmola et al., 2014; 

Sahora et al., 2015). Pancreatic leaking or fistula, intra-abdominal abscess, bile leak, postoperative bleeding requiring blood 

transfusion or reopening, postponed emptying of the stomach, and risk factors associated to the surgical site such as infection and 

wound infection are all major postoperative problems from this operation (Martignoni et al., 2000). Overall, 5-year survival rates for 

all phases of PC vary from 2.5 percent to 5% (Siegel et al., 2019). A big cancer, a elevated cancer grade, lymph node lesions, a higher 

concentration of carbohydrate antigen 19-9 (CA19-9) and a positive resection margin are all linked with a bad prognosis (Hidalgo, 

2010). 

Current diagnostic and treatment procedures need a speedy multidisciplinary work flow, which often starts with the general 

practitioner. Signs such as painless jaundice, stomach discomfort, or loss of weight should always be considered. In such 

circumstances, abdominal computed tomography or magnetic resonance imaging should be performed as soon as feasible. 

Following that, a multidisciplinary review of the case will lead to one of three treatment options: primary surgical resection; 

neoadjuvant planned chemotherapy in situations of locally developed pancreatic tumor; or primary palliative chemotherapy in 

cases of metastatic cancer stage. The long-term survival (LTS) in PDAC is typically described as a postoperative survival of at least 5 

years (Stark et al., 2016). We investigated the result and variables contributing to the first-year survival of all patients who received 

PD owing to PDAC of the pancreatic head in this research. 

 

2. MATERIALS AND METHODS 

This was a retrospective cohort research having all patients diagnosed with pancreatic head and peri-ampullary adenocarcinoma 

(61 individuals) who had Whipple's surgery in the surgical department at the National Cancer Institute between January 2020 and 

December 2021. 

The archived Hematoxylin and Eosin slides of the specimens were retrieved from pathology department &were examined for 

confirmation of the diagnosis, and tumor grade was determined using World Health Organization guidelines (WHO). The 

pathologic stage was evaluated using the tumor-node-metastasis (TNM) classification system. Lymphovascular and perineural 

invasion and surgical margins were also reviewed (Giuliano et al., 2017). 

 

Preoperative workup 

As part of their preoperative workup for anesthetic fitness, all patients who were candidates for (PD) had a complete blood count, 

hepatic and renal activity test, thyroid function test, serum electrolytes, coagulation profile, electrocardiography, and CT chest. In 

terms of tumor staging, all patients were evaluated preoperatively using computed tomography scanning using a pancreatic 

protocol, as well as endoscopic ultrasonography in certain cases. As a therapeutic biliary drainage strategy for jaundice, 

preoperative ERCP with biliary stent placement was performed in certain patients. All individuals who had an ERCP also had a 

biliary stent inserted. 

 

Statistical methods 

Statistical Package for Social Sciences (SPSS) ver. 24 was used for data management and statistical analysis. Means and standard 

deviations, as well as medians and ranges, were employed to summarize numerical data. The proportions were employed to 

summarize categorical data. The t-test was employed to compare the two groups with regard to normally distributed numeric 

variables. The Mann-Whitney test was employed to analyze non-normally dispersed numeric data. When applicable, variations in 

categorical variables were evaluated utilizing the chi square test and Fisher's exact test. The Kaplan and Meier approach was 

employed to determine overall survival rates, and the Logrank test was performed to compare prognostic factors. Significant 

variables were then incorporated into the Cox Proportional Hazards Model. Overall survival rates were estimated from the time of 

detection to the time of mortality from any reason, with surviving patients and those who were lost to follow-up censored on the 

last known alive date. P-values are always two-sided. P-values <0.05 were deemed substantial. 
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3. RESULTS 

61 individuals received Whipple's surgery between 2018 and 2020. The average age was 57.10 years, with a range of 33 to 75 years. 

There were 43 male patients and 18 female patients in the study. Jaundice was the most prevalent symptom that prompted patients 

to seek medical care (81.9 percent), followed by anorexia with weight loss (81.9 percent) (73.7 percent) (Table 1). 

 

Table 1 displaying demographics and symptoms of patients.  

Variables                                                                Values  

Age                                                                      57 ± 10 

Sex (%)  

Male                                                                    43(70.5)  

Female                                                               18 (29.5)  

Smoker (%)                                                      30 (49.18)  

Symptoms (%)  

Jaundice                                                           81 (81.7)  

Anorexia & Weight loss                                45 (73.7)  

Abdominal pain                                             35 (57.4)  

Obstruction  of Gastric Outlet                         5 (8)  

 

Preoperative factors  

The average preoperative blood bilirubin concentration was 1.3 mg/dl, and 85 percent of patients received ERCP as a temporary 

method of preoperative biliary decompression. 

 

Intraoperative factors  

A solid pancreas was found in 38 of the 61 individuals, whereas a mushy and bulky pancreatic was seen in 23. We did not correctly 

estimate the pancreatic ducts caliber intraoperatively, but we utilized our operating team's impression as a non-standard metric for 

measuring pancreatic duct diameter, and we detected dilated ducts in 67.2 percent of patients (Table 2).  

 

Table 2 The preoperative and intraoperative factors. 

Variable                                                                                       Value 

Laboratory readings:                                                          Median (range)  

Hemoglobin level(gm/dl)                                                  11.2(8.9–13.2)  

Total white blood cells count                                            7400(3500–13100)  

Serum Albumin(gm/dl)                                                      3.8(2–4.4)  

Total serum bilirubin(mg/dl)                                             1.3(0.9–28)  

Serum creatinine(mg/dl)                                                     0.8(0.7–1.5)  

Preoperative ERCP (%)                                                        52 (85.24%)  

Intraoperative factors  

Pancreatic texture (%)  

Firm pancreas                                                                        38(62.3)  

Soft pancreas                                                                          23 (37.7)  

      Pancreatic duct status (%)  

Dilated caliber                                                                       41 (67.2)  

Normal caliber                                                                       20 (33.8) 

 

Histopathological features 

T3 tumors were the most common size (89.2%). T1, T2, and T4 cancers were quite uncommon. More than half of patients had N0 

stage (63.9%).  Lymph vessel invasion and perineural invasion were present in 29.5% of patients.  The tumor grade was high in 77 

percent of patients, and 82.0 percent had negative resection margins (R0). 
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Postoperative complications  

The average hospitalization length was 13 days, and the total complication rate was 12% (73.8 percent). Wound infections were the 

most common consequence (49.2%), followed by pancreatic leak (40%) and an estimated 8% re-operation rate (Table 3).  

 

Table 3 The complications and their proportions are shown.  

Complications                                                Rate   

Wound infection                                          30 (49.2)  

Pancreatic leak & Fistula                            25 (40)  

 Biliary leakage                                             7(11.4) 

Postoperative Hemorrhage                        2(3.2)  

Reoperation                                                   8(13)  

 

Postoperative oncologic course and 1st year survival outcome 

Neoadjuvant therapy had little impact on the whole cohort (n = 5, 8.2%). Gemcitabine was the standard adjuvant 

chemotherapeutical agent (50.81 percent, Table 5). Radiation treatment was just a tiny contribution. The overall rate of 1st year 

survival after PD for PDAC was 77.1% (47/61). Preoperative biliary decompression, postoperative pancreatic fistula and adjuvant 

treatment were substantially related with better outcome in univariate assessment (P < 0.05) (Table 4). In multivariate assessment, 

postoperative pancreatic fistula and adjuvant treatment were independent predictors of 1st year survival (Table 4 and figure 1, 2). 

 

Table 4 Univariate analysis 

factors n 6 months 1 yr. 3 yrs p value 

All 61 81.5 77.6 64.8 NA 

Sex       

   Female  18 70.6 64.2 NA 0.233 

   Male 43 85.9 83.1 66.5  

Age       

<59 30 82.6 74.9 60.5 0.679 

   ≥59 31 80.5 80.5 70.5  

Comorbidity       

   No 29 85.9 81.8 60.6 0.885 

   Yes 32 77.4 73.9 73.9  

DM      

   No 39 84.3 78.4 61.5 0.966 

   Yes 22 76.2 76.2 NA  

HTN      

   No 53 82.5 78.0 64.4 0.893 

   Yes 8 75.0 75.0 NA  

LN      

   Negative 39 76.1 72.3 64.3 0.576 

   Positive 22 90.9 86.1 64.6  

LVI      

   Negative 43 80.7 78.0 61.9 0.743 

   Positive 18 83.3 76.4 76.4  

perineural spread      

   Negative 43 85.6 85.6 68.0 0.115 

   Positive 18 71.8 57.6 57.6  

Margins      

   Negative 50 83.6 78.8 64.1 0.759 

   Positive 11 72.7 72.7 NA  
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Vascular Resection      

   No 56 83.5 79.1 65.3 0.419 

   Yes 5 60.0 60.0 NA  

perioperative 

drain 
     

   No 9 100 100 NA 0.042 

   Yes 52 78.2 73.6 55.8  

Pancreatic leak      

   No 35 91.2 91.2 79.8 0.019 

   Yes 25 72.0 63.2 47.4  

DGE      

   No 53 82.6 78.0 63.0 0.896 

   Yes 8 75.0 75.0 75.0  

Complications      

   No 16 93.8 79.5 NA 0.509 

   Yes 45 77.0 77.0 62.2  

Mets      

   No 52 78.2 76.1 69.7 0.787 

   Yes 9 100 87.5 NA  

Adjuvant       

   No 21 51.9 51.9 NA <0.001 

   Yes 40 100 91.8 75.3  

Neo-Adjuvant       

   No 56 79.9 75.6 61.1 0.173 

   Yes 5 100 100 NA  

 

 

 
Figure 1 OS & its relation to pancreatic fistula (p value= 0.043) 
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Figure 2 OS & its relation to adjuvant treatment (p value= 0.004) 

 

Table 5 Multivariate analysis 

 B SE P value HR 95.0% CI for HR 

     Lower Upper 

Pancreatic leak(yes/no) 1.15 0.57 0.043 3.16 1.03 9.63 

Adjuv (no/yes) 1.67 0.58 0.004 5.35 1.72 16.39 

B=Regression coefficients, SE=Standard error of the coefficient, HR=hazard Ratio, 95% CI for OR = 95% confidence interval for the 

hazard Ratio.  P-value<0.05 is considered significant 

 

4. DISCUSSION 

Pancreaticoduodenectomy is a difficult and time-consuming surgery with a significant complication risk (Nussbaum et al., 2015). 

Despite morbidity and death have recently increased, and postoperative mortalities have substantially decreased as a result of 

better critical care treatment and surgical procedures, the occurrence of postoperative complications remains elevated (Conzo  et al., 

2015). The premise in our district is that this treatment is a sophisticated, demanding, and time-consuming procedure with poor 

long-term results that requires advanced critical care to be successful. Significant increases in surgical skill, less complications, and 

favorable short-term results. Patients in this research differed in age from 33 to 75 years old, their mean age of 57 years, which is 

comparable to earlier studies (Nussbaum et al., 2015; Giorgio et al., 2015; Langan et al., 2016).  

Wound infections were the most prevalent complications, with a rate of 49.2 percent, according to the results of this study. This 

figure is greater than published statistics from other nations, for example, wound infection rates in the United States have been 

reported as 7–13.3 percent (Leichtle et al., 2013; Padussis et al., 2014), 7.2 percent, according to research in Germany (Padussis et al., 

2014). This increased prevalence of wound infections might be explained in part by the 40 percent occurrence of pancreatic fistula. 

The prevalence of pancreatic leak was 40% in our patients. Although the rate of pancreatic leak varies widely among centers, 

ranging from 13 to 45 percent, our results are satisfactory. However, this high rate could be explained by the fact that the method 

for pancreatic duct reconstruction in our institute has not yet been standardized, and various methods were used depending on the 

surgeon's choice (Cameron and He, 2015; Araujo et al., 2014; Langan et al., 2016). Age, tumor pathology (malignant or benign), 

malnutrition, pancreatic duct size, soft or firm pancreas, operating time, and surgical procedure are only a few of the variables that 

might affect pancreatic leak prevalence (Conzo et al., 2015). Several strategies for preventing pancreatic anastomotic leaks have been 

proposed, but none are ideal (Peng et al., 2002).  

The Blumgart pancreaticojejunostomy method reduces the risk of pancreatic leakage (Li et al., 2020). In this research, Blumgart 

pancreaticojejunostomy was performed on 31 (50.8%) patients, and 11 (35.5%) of them advanced pancreatic fistula, which is lower 

than the other 30 (49.2%) patients who had pancreaticogastrostomy, and 14 (46.66%) of them established pancreatic fistula, but there 

was no substantial distinction. Our patients had a 14.8 percent total perioperative death rate, which is greater than the 5% rate 
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indicated by other facilities (Jakhmola et al., 2014; Nussbaum et al., 2015) The increased prevalence of pancreatic fistula might 

explain this.  

In terms of survival, many investigations have shown that nodal status is a significant prediction of survival in pancreatic 

lesions (Winter et al., 2012). According to Assifi et al., (2018), tumor regrowth after PD for PDA was unrelated to the formation of a 

postoperative pancreatic fistula. Nagai et al., (2011), on the other hand, found that pancreatic fistula was a negative predictor of 

lesions reappearance. It has been discovered that postoperative illness and the start of adjuvant treatment have an inverse 

association. Node positive illnesses, margin positivity, EBL > 600 ml, extra vascular resections after surgery, and LOS > 10 days were 

all characteristics that Pugalenthi et al., (2015) found to be predictive of overall survival. In our study, the 1styear survival was 77.6% 

and patients who developed postoperative pancreatic fistula and didn’t receive adjuvant treatment were significantly associated 

with poor survival outcome during the first year. 

 

5. CONCLUSION  

When comparing our results to published data from other facilities, wound infection and postoperative pancreatic fistula were the 

more prevalent sequelae. In multimodally treated patients following curative PDAC surgery, patients who acquired postoperative 

pancreatic fistula and did not get adjuvant therapy had greater 1st year death rates. 
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