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INTRODUCTION 

Pancreaticoduodenectomy (PD) is a complex, technically 

demanding procedure performed primarily for malignant 

diseases involving the periampullary structures. Even in 

the present era although operative mortality in patients 

undergoing PD has significantly reduced, high 

postoperative morbidity still remains an area of concern. It 

may range from 40% to 50%.1-6 Postoperative pancreatic 

fistula (POPF) is the most dreaded complication, ranging 

from 5% to 30% as per previous studies.7,8 Many methods 

and techniques have been described in literature to reduce 

the risk of POPF, including the use of prophylactic 

octreotide, sealants and glue11, and refinements in 

pancreatic reconstruction techniques.9-12 

Pancreaticogastrostomy (PG) and pancreatico-

jejunostomy (PJ) are the two modes of drainage out of 

which PJ is the most commonly performed procedure 

worldwide. 

The aim of the study is to present a simple and 

reproducible technique with an intent to significantly 

reduce POPF rates irrespective of pancreatic texture and 

pancreatic duct diameter. 

METHODS 

A retrospective study of consecutive patients who 

underwent Whipple’s PD by the same surgical team from 

August 2019 to February 2022 at Narayana 

Superspeciality Hospital, Guwahati, Assam was 

performed after clearance from ethical board. Patients of 
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age 10 years and above who underwent surgical treatment 

only, were included in the study. There were no exclusion 

criteria. Data considered for analysis were: demographic 

data, etiology, pancreatic texture, pancreatic duct 

diameter, POPF, postoperative complications and hospital 

stay. The diagnosis of POPF was made as per the 

international study group for pancreatic surgery (ISGPS) 

definition.  

Definition of POPF 

According to the updated consensus, the former grade A 

POPF is redefined as a biochemical leak, and the clinically 

relevant POPF is redefined as a drain output of any 

measurable volume of fluid with an amylase level more 

than 3 times the upper limit of serum amylase activity on 

postoperative day 3, associated with a clinically significant 

patient morbidity.  

The ‘Assam’ technique  

After completion of pancreaticoduodenectomy, the 

pancreatic remnant is dissected off the underlying 

structures for approximately 1 cm. The Roux loop of 

transected jejunum is delivered into the resection bed 

through a transmesocolic window and placed parallel to 

the cut end of pancreas. A full thickness incision is given 

over the antimesenteric border of jejunal limb for a length 

just smaller than the cephalo-caudal diameter of the 

pancreatic stump. Stay sutures are taken with prolene 4-0 

passing through full thickness of jejunal limb and 

pancreatic stump at both the angles. These sutures are held 

with babcocks forceps as shown in Figure 1 thereby 

aligning the jejunal limb and pancreatic stump against each 

other. Now serial 4-0 prolene sutures are taken serially 5 

mm apart through full thickness of posterior pancreatic 

stump parenchyma and posterior jejunotomy wall from 

cranial to caudal end. Transductal sutures are taken at 

7,6,5’O clock positions inferiorly and 11,12,1’O clock 

positions superiorly (preplaced sutures) to keep the 

pancreatic duct open. Posterior layer anastomosis is 

completed by tying the sutures serially. An infant feeding 

tube corresponding to the duct diameter is placed into the 

PD and into the jejunal end, acting as a transanastomotic 

stent. The preplaced anterior transductal sutures are 

completed by taking bites through the anterior jejunotomy 

wall. The rest of anterior layer is completed in a similar 

fashion taking full thickness bites of pancreatic 

parenchyma and jejunal wall (Figures 1-3). 

Statistical analysis and sample size 

As there were no control groups in this study, only 

descriptive measures were used. All patients undergoing 

Whipple’s PD during the study period were taken as 

sample size as the aim of this study was to describe a 

surgical technique. The results are reported as mean with 

range, and percentage. All analysis were done with the 

help of Microsoft office 2019. 

 

Figure 1: Jejunotomy, jejunal and pancreatic angle 

stay suture placement and alignment of jejuna limb 

and pancreatic stump. 

 

Figure 2: Posterior layer stay sutures placement. 

 

Figure 3: Anterior layer preplaced stay sutures 

placement, completion of posterior and anterior layer 

anastomosis. 
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RESULTS 

Forty -one patients underwent classical Whipple’s PD 

using the described technique of PJ during the study 

period. Twenty-nine (70.7%) of them were men and 12 

(29.3%) were women with a mean age of 44.6 years 

(Figure 4). 

The etiology is shown in Table 1. The mean operative time 

for the surgical procedure from skin incision to closure was 

270±40.0 min. Pancreatic parenchyma was soft in 

16(39%) patients, firm in 20 (48.7%) and hard in 5 (12.1%) 

patients. The pancreatic duct diameter was <3 mm in 18 

(43.9%) patients and >3 mm in 23 (56.1%) (Figures 5 and 

6). 

No patient developed clinically significant PF. Two 

patients developed biochemical leak which resolved 

without any intervention. Delayed gastric emptying was 

seen in 3 patients and surgical site infection in 3 patients.  

The rate of overall morbidity was 14.3%. The mean 

hospital stay was 8.0±3.0 days. There were 2 mortalities 

due to sepsis in one patient and post pancreatectomy 

hemorrhage with multiorgan failure in the other patient 

(Figure 7). 

 

Figure 4: Demography. 

 

Figure 5: Pancreatic texture (n). 

Table 1: Etiology. 

Etiology 
Patient number 

(n) 

Carcinoma head of pancreas 13 

Distal CBD cholngiocarcinoma 17 

Ampullary carcinoma 7 

Solid pseudopapillary epithelial 

neoplasm 
2 

Duodenal carcinoma 2 

 

Figure 6: PD diameter (n). 

 

Figure 7: Post operative events (%). 

DISCUSSION 

Pancreatico-enteric anastomoses after Whipple’s PD has 

truly remained Achilles' heel in this technically 

challenging and complex surgery. There is an ongoing 

debate about the most effective pancreatic reconstruction 

technique with the literature showing variable 

results.2,13,14 The two commonly performed techniques are 

PG and PJ, and studies have been unable to prove 

superiority of one technique over the other.15,16 PJ is the 

most commonly performed technique of pancreatic 

anastomosis, as it is more physiological. The various 

methods of PJ are duct-to-mucosa, invagination, and 

binding PJ. Binding PJ proposed by Peng et al two decades 

back resulted in nil POPF rates, however the technique was 

complex and not easily reproducible.17 Some other studies 

using the same technique demonstrated reduced incidence 
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of POPF.13,18 However in the European population, 

binding PJ did not reduce the incidence of POPF.19 

It should therefore be emphasized that the consistent 

practice of a single standardized technique of pancreatico-

enteric anastomosis can help to reduce the incidence of 

complications. To reduce the risk of POPF and thereby 

reduce the subsequent morbidity, we designed a new 

technique that we have termed the “Assam technique”, 

which is simple, reproducible and almost leak proof. 

However, the small sample size being the limitation of the 

study, this technique needs to be applied to a larger study 

population for recommending its universal adoption. 

CONCLUSION 

This simple and innovative technique of PJ significantly 

reduces the risk of POPF irrespective of pancreatic texture 

and duct diameter. It is easily reproducible without 

adversely affecting the operative time. 
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