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Abstract 
Background: Surgical bypass and endoscopic endoprosthesis are the common two palliation methods in 

patients with pancreatic head adenocarcinoma. No strong evidence about which method can be 

proffered, the question still to be answered.  

Objective: To compare the outcomes of Surgical bypass and endoscopic stenting as palliative treatment 

for Iraqi  patients with locally advanced pancreatic adenocarcinomas 

Patients and Methods: This was a comparative study conducted during a period of three years, included 

74 Iraqi patients of both genders with unresectable pancreatic head adenocarcinomas and equally 

assigned into two groups to have  palliative treatment with either surgical bypass (group 1) or 

endoscopic stenting (group 2). Patients selected from two centers; Mosul and Najaf GIT centers. All 

patients were followed up for a median duration of 15 months.    

Results: Both studied groups were almost matched for age and gender. No significant differences were 

reported in early complications; sepsis and bleeding between the studied groups, (P>0.05). in 

endoscopic stenting group 4 patients (10.8%) had stent blockage or bypass. Two patients (5.4%) in 

palliative surgery group and 6 patients (16.2%) in the endoscopic stenting group died within thirty days, 

(P>0.05). Late complications and mortalities were more frequent in endoscopic stenting group. The 

overall survival in patients of palliative bypass surgery was significantly better than that in the 

endoscopic  stenting group  with a median survival of 386 days vs. 139 days, respectively, (P<0.05). 

Conclusion: Surgical bypass palliation offers lower rate of late complications, readmission and lower 

mortality rates and was associated with higher overall survival rate.   
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1. INTRODUCTION 

Pancreatic cancer is a disease that even today, has a dismal prognosis. It ranks fourth as a 

cause of death in the United States in men and fifth in women. There are many reasons why 

these patients, when diagnosed, suffer from an incurable disease, vascular invasion and 

metastasis are the main causes of poor prognosis. Pancreatic adenocarcinoma is the most 

common malignancy of the pancreas contribute for almost 85% of pancreatic malignancies 

and majority of these adenocarcinomas located at the head of pancreas. Pancreatic 

adenocarcinoma had very poor prognosis because vast majority of patients presented at 

advanced stages, so they are not candidate for resection (1). It is one of the most fatal cancers 

all over the world, the relative 5-year survival is about 8.5%-9% in 2018 (2,3) the survival 

rate affected by age of patients at diagnosis, stage of cancer, degree of differentiation and 

surgical resection. Usually, pancreatic adenocarcinomas present with the presence of liver 

metastasis or peritoneal carcinomatosis which worsen the prognosis (4).  

Globally, pancreatic cancers rank the 12th among all malignancies and represent the 7th 

leading cause of mortality of all cancers’ deaths.  To date, no sufficient evidence about the 

causes of pancreatic cancer, however, some risk modifiable and non-modifiable factors have 

been identified, like age, gender, ethnicity, genetic factors, family history, chronic 

pancreatitis, exposure to certain chemicals, obesity, smoking,  alcohol abuse, diabetes 

mellitus, dietary factors, infection with Helicobacter pylori and non-O blood group (3,5).  

In Iraq, most of the risk factors are commonly prevalent and the incidence rate of pancreatic 

cancer among Iraqi population has continue to increase in the last decade, it was 

0.71/100,000  in 2000, 0.76/100,000 in 2008 and reached 1.446 in 2016 according to the last 

updated data (6,7).  

As the pancreatic cancer almost diagnosed at advanced stages, no screening program is 

considered useful in general population for large groups, nonetheless, new techniques are 

being evaluated in certain groups particularly those with family history (3). 

Pancreatic cancer is usually asymptomatic in the early stages, the symptoms and signs appear 

late, since a high percentage of patients present with locoregional invasion. Abdominal pain 

is the most frequent symptom, most of patients present marked jaundice, which occurs due to 

obstruction of the intrapancreatic portion of the bile duct, due to infiltration of the pancreatic 
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head tumor. Jaundice begins insidiously but is invariably progressive. Sometimes, pancreatic 

cancer presents with nonspecific symptoms; constitutional syndrome (striking weight loss, 

asthenia, and anorexia) and cachexia, diarrhea with steatorrhea, diabetes mellitus, nausea, 

vomiting, migratory thrombophlebitis, and gastrointestinal bleeding or as acute pancreatitis. 

Physical examination may reveal jaundice, scratching lesions, palpation of a distended 

gallbladder, hepatomegaly. In advanced stages,  palpable liver metastases, lymphadenopathy 

and ascites due to peritoneal carcinomatosis, or less frequently due to portal 

hypertension.(11). 

Over the past two decades, numerous advances have been made in preoperative staging, 

aiming to improve survival rate of patients early detection and prove diagnosis. Computed 

tomography (CT), helical abdominal tomography,  magnetic resonance imaging (MRI), 

magnetic resonance cholangiography (MRCP) and endoscopic ultrasound,   as well as 

retrograde endoscopic approach to laparoscopic surgery, have allowed minimally invasive 

methods to determine the resectability of the tumor, obviating the need for surgical 

exploration. Despite the role of these techniques in better detection of tumors by 

enhancement of thorough analysis of morphological parenchymal changes of pancreas and 

pancreatic ducts,  the diagnosis could be improved by positron emission tomography. 

However, the diagnosis rely mainly on the surgeons and clinicians decisions to understand 

the advantages and disadvantages of different modalities in order to choose the optimal 

treatment and management options (8–11).  

Unfortunately, majority of patients with pancreatic cancer are present with unresectable 

disease, and even with successful resection and with tumor-free margins the 5-year survival 

rate still within 10%-25% , and local tumor recurrence is common after surgical resection and 

is one of the determining factors of survival (12). However, a majority of patients are not 

candidates for surgical resection for curative purposes.  but probably the only possibility to 

obtain a better quality of life. The palliation that occupies a decisive role in the treatment of 

this disease Currently, the real debate focuses on what is the best palliative method to use and 

not to whom it should be applied.  Systemic chemotherapy, radiotherapy and some other 

management options like minimally invasive image-guided procedures are mainly use in 

management of patients with adenocarcinoma of pancreas when they are non-operable 
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(12,13).  

Palliative treatment is usually performed to relieve the jaundice. Biliary-enteric surgical 

bypass has been the treatment of choice for palliation of obstructive jaundice for many years. 

However, laparoscopic procedures has been introduces as a successful alternative for open 

surgery, on the other hand metallic stenting has been also reported to be minimally invasive, 

safe and effective procedure (14). The selection of surgical procedures; surgery or 

endoscopic drainage still subjective and rely on the preferences of the surgeons, availability 

of technique and patient status. Among GIT surgeon, palliative management to ascertain 

biliary drainage, has been of great interest. However, some studies have shown no difference 

in the efficacy of endoscopic drainage and surgical treatment (14–16). Therefore, there are 

various therapeutic options been described; palliative resection, is one of the commonest 

options that it may provide a better or improved survival and have morbidity and mortality 

rates equivalent to surgical bypass surgery  (12–14). Other options are also investigated for 

palliation in unresectable pancreatic cancer such as Choledochoduodenostomy (17), 

Palliative laparoscopic Roux-en-Y choledocho-jejunostomy as a feasible treatment option 

(18) and biliary endoprostheses based on using titanium alloys and 3D printing techniques 

(19).    

The endoscopical stenting provide the ability to use larger caliber endoprosthesis, as a 

minimal invasive technique well tolerable by the patients, which considered as an advantage 

of this palliation method, nonetheless, some limitations are accompanied its use that may 

render repeated stenting is inapplicable or impossible, the recurrence of jaundice due to stent 

migration, progression of tumor and invasion of duodenum are the main limitations of 

palliative potential (20,21).  

Therefore we aimed to compare the outcomes of Surgical bypass and endoscopic stenting as 

palliative treatment for Iraqi  patients with locally advanced pancreatic adenocarcinomas.  
 

 

2. PATIENTS and METHODS 

 This was a comparative study conducted during a period of three years; a mixed design was 

used in this study where a prospective and a retrospective design were utilized. Retrospective 

data were collected during the years 2018, 2019, with a total of 53 cases, the data collection 
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was hold during the COVID-19 pandemic, then resumed in 2021, where a total of 21 cases 

prospectively included using consecutive sampling technique. The data collected from Najaf 

GIT center, Mosul GIT center and private clinics of the authors. The total patients included in 

the study were 74 patients from both centers.  

Inclusion criteria: 

1. Iraqi patients of with primary locally advanced adenocarcinoma of head of pancreas. 

2. Planned for palliative treatment due to their malignant obstructive jaundice 

3. Age 40 years or older 

4. Of both genders. 

Exclusion criteria: 

Patient with one or more of the following was excluded from the study 

1. Proved histopathological diagnosis of non-adenocarcinomas. 

2. Metastasis. 

3. Ascites (proved by imaging and clinical examination). 

4. Normal tumor marker, CA19.9 (lower than 37 IU/L)  

Study protocol: 

1. Patients were assigned into two equal groups (36 patients in each) and were compared. 

First group included those who treated with Stenting and/or chemotherapy. The 

second group included those who underwent palliative surgery and/or chemotherapy.  

However, the assignment of patients to either group relied on the preferences of the 

patient and decision of surgeon regarding the fitness of patient for operation.  

2. The date of first CT scan was depended as date of diagnosis  

3. Size of Tumor and stage based on surgical and imaging reports. 

4.  Definite diagnosis when no histopathology report available, based on clinical data, 

imaging reports such as ultrasound, CT scan or MRI in addition to tumor markers. 

According to reference values of national laboratories in Iraq, CA19.9 of more than 37 

IU/L was considered significant.  
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Treatment Techniques: 

Endoscopic stenting procedure 

In stenting group,  we used self-expanding metallic stent with a length of 5 cm and a width of 

8 mm. Started with side-viewing duodenoscope the stent was placed under fluoroscope guide.     

Stent placement was confirmed by anatomic position, observation of bile drainage, and post-

stenting administration of contrast medium to confirm position above the bile duct. 

 Surgical bypass technique 

In the second group of palliative surgical bypass, all patients were managed under general 

anesthesia. A triple bypass was performed included hepato-jejunostomy Roux-en-Y and side 

to side anastomosis and gastro- jejunostomy 

Outcome and follow up: 

Outcome of patients was started postoperatively, looking for early postoperative 

complications. During the follow up period, short and long term complications, morbidity, 

hospital readmission were observed and reported. Perioperative complications (occurring 

within 30 days after stent placement or surgery) were carefully monitored and been reported.  

Additionally, any mortality within 30 days was documented with clarification of the cause of 

death. Survival rates reported according to the follow up and hospital records.  Patients were 

followed up from two weeks to 21 months with a median of 15 months of follow up 

Data collection, management and analysis: 

Data of the patients were collected using a pre-constructed data collection sheet, including 

three sections, the first for demographic characteristics of the patients; age, gender, residence, 

family history, occupation, medical history, surgical history, duration of disease, …., etc. The 

second section for the clinical , laboratory  and imaging findings and the third section for 

operative findings and follow up (complications, readmission , morbidities mortalities and 

survival).  

Data were entered, managed and analyzed using the statistical package for social sciences 

version 26, Microsoft Office Excel program version 2019 and Epi-calc-2000 software. 

Statistical tests and procedures were applied according to the type of variables. Descriptive 

statistics presented as mean, standard deviation (SD), median, frequencies and proportions. 

Student’s t test used to compare means for a continuous variable in between two groups, Chi-
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square test and Fisher’s exact test used to compare categorical variables. Survival was 

analyzed using log-rank and Kaplan-Meier analyses. All statistical tests and procedures 

applied under the assumption of two tailed alpha level (P. value) of 0.05 or less to be 

statistically significant at a level of confidence of 95%.  
 

3. RESULTS 

In this study, 74 patients were recruited, represented the both treatment groups with 37 

patients in each, both groups were almost matched for age and gender with no statistically 

significant difference in age group, mean age and gender, in all comparisons, P. value > 0.05, 

however, more than 65% of patients in both groups, aged 60 years or older. On the other hand, 

males were relatively dominant compared to females; males represented 56.8% and 51.4% in 

Palliative surgery and Endoscopic stenting groups, respectively (Table 1).  

No significant difference was found between the studied groups in mean tumor size, (P>0.05),  

(Figure 1), a significant lower mean CA-19.9 value in bypass group, (P<0.05), (Figure 2) and 

no significant difference in mean total serum bilirubin (TSB), (P>0.05), (Figure 3).  

Early complications reported after intervention were not significantly different between 

groups, (P. value >0.05), however, sepsis reported in 43.2% of patients in palliative surgery 

group compared to 21.6% in endoscopic stenting group. Bleeding reported in 13.5% and 

18.9%, respectively. Additionally, in endoscopic stenting group 4 patients (10.8%) had stent 

blockage or bypass. Regarding the mortality within thirty days, 2 patients (5.4%) in palliative 

surgery group and 6 patients (16.2%) in the endoscopic stenting group died within thirty days 

after intervention, however, the difference in mortalities was statistically insignificant, 

(P>0.05), (Table 2). It is worth mentioned that causes of death were  respiratory infection 

complicated by multiple organ failure,  other respiratory complications acute cholangitis, 

acute renal failure, upper GIT bleeding, and, Regarding the late complications, cholangitis 

reported in 3 patients of palliative surgery and two patients of endoscopic stenting group, 

abdominal pain in 4 patients in each group, both complications were not significantly different 

between both groups, (P. value > 0.05).   

Recurrent jaundice reported in only 10 patients of endoscopic stenting group and it was 

significantly different than palliative surgery group where no recurrent jaundice reported, (P. 

value =0.002, significant). Readmission was significantly less frequently needed in palliative 
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surgery group compared to endoscopic stenting group in a rate of 13.5% vs. 45.9%, 

respectively, (P. value = 0.005, significant). After excluding the admission due to 

chemotherapy related problems, the duration of hospital stay  in surgical bypass group was 

significantly shorter than that in the endoscopic stenting group (11.1 days) compared to (35.4 

days, respectively. Obstruction of bypass, sepsis and Gastric outlet obstruction (G.O.O), were 

the main reasons of readmission.    

Late mortality after 30 days was zero in palliative surgery group and 8.1% in endoscopic 

stenting group, despite this lower mortalities in palliative surgery group, but the difference 

was statistically insignificant, (P. value>0.05), (Table 3 and Figure 4).  

The overall survival in patients of palliative bypass surgery was significantly better than that 

in the endoscopic  stenting group  with a median survival of 386 days compared to 139 days, 

respectively, (Figure 5). Further analysis was performed to assess the effect of preoperative 

CA 19.9 on the survival rate which appeared to significantly influence the survival where 

patients who had preoperative CA 19.9 value of less than 1000 IU/L in both groups were 

significantly survived longer than those with  CA 19.9 of more than 1000 IU/L, (Figure 6).   

 

 

 

 

Table 1. Age and gender distribution of the studied groups 

Variable 

Palliative  

Surgery (n=37) 

Endoscopic  

stenting (n=37) P. 

value 
No. % No. % 

Age 

(year) 

  

40 - 49 3 8.1 4 10.8 

0.855 

ns  

50 - 59 10 27.0 7 18.9 

  60 - 69 18 48.6 19 51.4 

  ≥ 70 6 16.2 7 18.9 

  Mean (SD) 58.2 (8.1)  -  57.6 (9.3)  -  
0.768 

ns  

Gender 

  

Male 21 56.8 19 51.4  0.816 

ns Female 16 43.2 18 48.6 

ns: not significant, SD: standard deviation of mean 
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Figure 1. Comparison of mean size of tumors in both studied groups 

 

 

 

 

Figure 2. Comparison of mean CA-19.9 in both studied groups 
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Figure 3. Comparison of mean TSB in both studied groups 

 

 

 

 

Table 2. Post intervention early complications and 30-day mortalities of the 

studied group 

Variable 

Palliative  

surgery 

Endoscopic  

stenting  P. value 

No. % No. % 

Complication 
     

 Sepsis 16 43.2 8 21.6 0.082 ns 

 Bleeding 5 13.5 7 18.9 0.752 ns 

 Stent blockage or 

bypass 
- - 4 10.8 - 

Thirty-day mortality 2 5.4 6 16.2 0.261 ns 

ns: not significant 
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Table 3. Late complications, readmission and mortalities after 30 days of the 

studied groups 

  

Variable 

Palliative  

surgery 

Endoscopic  

stenting  P. value 

No. % No. % 

Complication Cholangitis 3 8.1 2 5.4 0.894 ns  

 Abdominal pain 4 10.8 4 10.8 1.000 ns  

 Recurrent Jaundice              0 0.0 10 27.0  0.002 sig 

 G.O.O. 0 0.0 3 8.1 0.238 ns  

Readmission 5 13.5 17 45.9 0.005 sig 

Mortality 0 0.0 3 8.1 0.238 ns  

ns: not significant, sig: significant, GOO: Gastric outlet obstruction 
 

 

 

 

 

Figure 4. Comparison of duration of hospital stay in both studied groups 
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Figure 5. Survival after palliative surgery and Endoscopic stenting  

 (P. value < 0.05, significant) 

 

 

 

Figure 6. Survival and preoperative CA 19.9 levels  

(P. value < 0.05, significant) 
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4. DISCUSSION 

In majority of patients with pancreatic cancer, the diagnosis, unfortunately made at non-

resectable advanced stage and jaundiced at presentation. With locally advances disease in 

such patients, method of palliation, surgical bypass or endoscopic placement of biliary 

endoprosthesis are the common two palliation methods (22), however, which method is the 

best or superior is still under debate and the results of previous clinical trials are sometime 

conflicting (23). In developing countries, surgical bypass is preferred due to different 

factors; in unresectable head pancreatic cancer, metal stenting has shown to be associated 

with  longer patency and superior cost-effectiveness from one side, from the other side, 

they are expensive to be routinely used and recommended in these countries. On the other 

hand there still a debate about the outcome in patients who received biliary endoprothesis 

compared to bypass surgeries as palliative treatment of obstructive jaundice  (23,24).  

In the present study, both groups were almost matched for age and gender. This matching 

is necessary to exclude any confounding effect of these variables on the outcome of the 

study, matching is recommended by epidemiological literatures to control confounders (25). 

Regarding the tumor size, no significant difference was found, regarding the CA-19.9 it 

was significantly lower in patients underwent surgical bypass, while TSB was not 

significantly different between both groups, these findings were not unexpected, due to 

well randomization and assignment of patients into the treatment groups. 

The higher levels of CA 19.9 and TSB were expected due to nature of the disease as these 

two parameters sometimes considered as predictors of disease stage. In previous study 

conducted in 2019, elevated CA 19.9 has shown to be associated with invasiveness of 

cancer and worse survival. Also a value of more than 178 UI/ml suggested resectability of 

pancreatic adenocarcinomas (26–28).  In our study we performed further analysis to assess 

the influence of CA 19.9 on the survival of patients, we found that CA 19.9 level of < 1000 

significantly associated with higher survival rate compared to patients with higher levels of 

CA 19.9 of > 1000, this finding agreed that reported in previous studies that found an 

inverse association between preoperative CA 19.9 levels and survival of patients with 

pancreatic cancer (29,30). 

From other point of view,  hyperbilirubinaemia is common presentation of patients with 
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unresectable pancreatic head adenocarcinomas. this hyperbilirubinaemia, in 70%-80% of 

patients is  due to obstruction of the central bile duct, this obstruction and higher levels of 

TSB usually complicate the management and worsen the outcome because it may cause 

cholangitis and recurrent hospitalization (31). 

In the present study, the early complication included, sepsis and bleeding in both groups, 

however, sepsis was more frequent in palliative bypass group than endoscopic stenting 

group, nonetheless the difference was statistically insignificant, (P>0.05). Bleeding was 

more frequent in endoscopic stenting group and the difference was also not significant, the 

non-statistical significance could be attributed to small sample size, despite this non-

significant difference, the clinical higher frequency of sepsis in bypass group and higher 

bleeding frequency in endoscopic stenting group is clinically significant, these findings 

agreed that reported in previous studies; Scott et al.  found that sepsis occurred in 43.5% of 

surgical bypass group compared to 21.2% in endoscopic stenting group, conversely, Scott 

et al.  found that bleeding was also more frequent surgical bypass group than endoscopic 

stenting group in a rate of 34.9% vs. 15.1%, respectively, however, in both complications 

no statistical significant  difference was found by Scott et al. (22). From other point of 

view, stent blockage or bypass occurred in 10.8% of our endoscopic stenting group, this 

complication is not uncommon in such procedure. Sunpaweravong et al. (32) stated that 

stent blockage is common complication in patients treated with endoscopic stenting and 

this complications represented the most common cause of recurrent jaundice, on the other 

hand, Sunpaweravong et al. documented a median time of patency of 3 months but a 22 

blockage in 15 patients were occurred (32).  

Furthermore,  in the present study we found  a higher Thirty-day mortality in endoscopic 

stenting group than the surgical bypass group. This finding, supported the earlier reported 

findings; , Nuzzo et al. (33)documented higher complication rates and poor quality of life 

in stenting group, moreover,  Santagati et al. (33) reported lower frequency of 

complications and less mortalities in surgical bypass patients compared to stented patients, 

these findings supported the evidence that prefer the surgical bypass than stenting method 

and make a strong believe that surgical bypass is superior to endoscopic stenting with 

regards to the effectiveness, late complication, survival and better outcome, particularly in 
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developing countries (24,32).  

In our study we found that overall survival was significantly better in patients underwent 

surgical bypass compared to stenting group, however, the precise conclusion about this 

improvement in survival is still not well identified and needs further assessment, therefore, 

surgical bypass should be considered as an important option in palliation of patients with 

pancreatic head adenocarcinomas. The lower survival rates in our patients underwent 

endoscopic stenting could be attributed to the following factors; firstly, it is possibly 

patients treated with endoscopic stenting had higher burden of occult tumor than those 

treated with bypass surgery. Secondly, the conservative policy of our selection to the 

patients, where patients with distant metastasis were excluded, on the other hand, recurrent 

jaundice  that responsible for more readmission and worsen the prognosis could contribute 

for lower survival rate in stented patient as hyperbilirubinaemia itself associated with poor 

outcome and lower survival rate due to its contribution to cholangitis and recurrent 

hospitalization (31). 

According to the evidence based studies and aforementioned literatures, the importance of 

metallic stenting remains to be investigated with regard to its effectiveness compared to 

surgical bypass, because despite its higher cost, than conventional stents, but they had 

longer patency despite they may occluded by tumor itself when ingrowth or outgrowth 

occur (22). From other point of view, some authors established that the rate of technical 

success and efficacy are similar in both approaches; surgical bypass and metal stenting, but 

in term of morbidity and duration of hospitalization, are lower with endoscopic stenting, 

hence, those authors, did not prefer a method to the other  because each has its advantage 

and disadvantage as they stated. On the other hand, some authors documented better 

outcome and improved quality of life at 30 days with lower cost with endoscopic stenting 

treatment (34–37).   

 
 

 5. CONCLUSIONS 

According to the findings of our study, we can concluded that pancreatic head 

adenocarcinoma most commonly presented in advanced unresectable stage. Surgical bypass 

palliation and endoscopic metal stenting both are effective for palliation of patients with this 
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disease. However, Surgical bypass palliation associated with low rates  of late complications 

s, readmission and lower mortality rates. Surgical bypass palliation was associated with 

higher overall survival rate. The Preoperative higher  level of CA 19.9 of less than 1000 was 

associated with better survival and  can be useful predictor in assessment of patients with 

pancreatic head adenocarcinoma. We recommend performing surgical bypass as palliation 

in patients with pancreatic head adenocarcinoma taking into account the well selection of 

patients who are fit for this procedure and this could help to improve the prognosis and 

survival. However, further studies still needed with larger sample size and multiple centers 

for more precise evaluation.   
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