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SUMMARY: 29 
Robotic lateral pancreaticojejunostomy (RLPJ) may be used in patients with painful, morphine 30 
dependent, chronic pancreatitis and a dilated main pancreatic duct. We describe a standardized and 31 
reproducible technique for RLPJ, which includes transection of the gastroduodenal artery. 32 
 33 
ABSTRACT: 34 
Lateral pancreaticojejunostomy (LPJ) has shown good postoperative outcomes in patients with 35 
painful, morphine dependent, chronic pancreatitis (CP). The recent rise of robotic and laparoscopic 36 
pancreatic surgery has found benefits such as reduced time to functional recovery. Few studies have 37 
reported on the feasibility, technique and outcome of robotic LPJ, especially including transection 38 
of the gastroduodenal artery. The present study describes the main steps for robotic LPJ in a patient 39 
with painful chronic pancreatitis with a dilated main pancreatic duct. The patient underwent robotic 40 
LPJ. The LPJ anastomosis is performed using a running suture technique in a longitudinal side-to-41 
side manner. Routinely, the gastroduodenal artery is transected to drain the entire length of the 42 
main pancreatic duct. The patient is in French position; 7 trocars are placed (4 robotic, 2 43 
laparoscopic assistants, 1 liver-retractor). After docking of the robot system, the omental bursa is 44 
opened, and the right gastroepiploic artery and vein are ligated at their base at the lower border of 45 
the pancreas. Intraoperative ultrasonography is performed in order to determine trajectory of the 46 
dilated main pancreatic duct which is opened for its entire length after the gastroduodenal artery 47 
has been suture ligated both cranially and caudally from the main pancreatic duct. A Roux limb is 48 
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created, and a latero-lateral PJ is fashioned using several 3-0 barbed sutures. A stapled jejuno-49 
jejunostomy is created at sufficient distance from the pancreatic anastomosis, aided by a 50 cm 50 
suture. The described technique for robotic LPJ is a complex but feasible operation for patients with 51 
treatment refractory CP and a dilated main pancreatic duct. Due to its complexity, implementation 52 
in high volume centers with extensive experience with CP surgery may improve outcomes. 53 
 54 
INTRODUCTION: 55 
Surgery is highly effective in selected patients with painful chronic pancreatitis1–3. Surgical 56 
intervention for chronic pancreatitis (CP) carries high postoperative risks4. Yet, in selected patients 57 
it might be the only available treatment, especially for painful CP that is non-responsive to medical 58 
therapy5,6. Pain and impaired quality of life are the most common indications for surgery in patients 59 
affected by CP3,7. The extension of pancreatic gland involvement and the location of the disease are 60 
the main preoperative parameters necessary to assess the best surgical strategy. Both resectional 61 
and decompressive techniques have proven to be successful for the treatment of this condition8. 62 
Decompressive techniques are preferred since they allow to preserve the pancreatic parenchyma, 63 
hence they lower the risk of postoperative endocrine and exocrine insufficiency9. Longitudinal 64 
pancreatojejunostomy was fist described in 1958 by Puestow and Gilesby10 and is nowadays one of 65 
the most common surgical techniques to treat CP11. 66 
 67 
The debate of the best surgical technique and surgical approach, i.e., open or minimally invasive, is 68 
unresolved. In the few reported series in literature, laparoscopic LPJ shows advantages regarding 69 
postoperative pain and length of hospital stay9. Additionally, robotic surgery augments the 70 
minimally invasive approach with enhanced optics (three-dimensional vision) and extended degrees 71 
of freedom in the articulated instruments. This allows for very precise movements during suturing 72 
for pancreatic bleeding and the reconstruction phase of the operation5,7,9,12,13.  73 
 74 
Here, we describe our robotic technique of LPJ which involves transection of the gastroduodenal 75 
artery. Patients are selected on the basis of symptoms related to CP (mostly continuous pain), and 76 
dilatation of main pancreatic duct (MPD) on preoperative imaging of at least 5 mm. A contrast-77 
enhanced computed tomography (CT) scan is obtained to confirm the diagnosis and to exclude any 78 
neoplastic disease, distal biliary duct strictures, the presence of active acute pancreatitis 79 
(peripancreatic fluid and alteration in pancreatic parenchyma texture), and to measure the 80 
dilatation and the extension of the MPD dilatation. After these considerations, if the patient is 81 
deemed suitable for robotic LPJ, schedule a preoperative anesthesiology evaluation14,15. 82 
 83 
A 45-year-old male presented with refractory CP non-responsive to conservative (pain) 84 
management for three years on the basis of episodes of heavy alcohol consumption. The patient 85 
ceased smoking (60-pack year) and drinking prior to surgery, and underwent endoscopic treatment 86 
(a 10 Fr, 7 cm stent was positioned in the MPD). Preoperative bilirubin- and lipase level were in the 87 
normal range. There was no pancreatic endocrine and exocrine insufficiency. The preoperative CT 88 
scan showed a dilated MPD in the body and tail of the pancreas (Figure 1). 89 
 90 
PROTOCOL: 91 
 92 
The present protocol follows the ethics guidelines of the Amsterdam UMC. 93 
 94 
1. Operative setting and trocar placement 95 
 96 



  

1.1. Place the patient in French position with a heating device, laying on a short grain mattress with 97 
the right arm tucked in and slightly lowered, and the left arm abducted to 90°. 98 
 99 
1.2. After all safety procedures (hood, sterile glove and sterile scrub) are ascertained, create a sterile 100 
exposition. Have the first surgeon at the robot console and the table-side surgeon between the 101 
patient’s legs. Perform the procedure using a 7-port technique. 102 
 103 
1.3. Create pneumoperitoneum by placing a Veress needle in the left hypochondrium, then place 104 
seven trocars as shown in Figure 2 (4 robotic, 2 laparoscopic assistants, and 1 trocar for the liver 105 
snake-retractor). 106 
 107 
NOTE: The sequence of instruments (Table of Materials) during each operative step is seen in Table 108 
1. 109 
 110 
1.4. Place the robot on the right side next to the patient and dock the arms to the previously placed 111 
trocars. 112 
 113 
1.5. Retract the falciform ligament ventrally using a percutaneous suture by using a straight needle. 114 
 115 
2. Surgical technique 116 
 117 
2.1. Mobilization of the stomach 118 
 119 
2.1.1. Open the greater omentum 2 cm distal from the gastroepiploic vessels using a sealing device 120 
by the table-side surgeon. 121 
 122 
2.1.2. Use the snake-retractor to retract the stomach and the left liver ventrally and cranially. 123 
Expose the anterior surface of the pancreas by dissecting the adhesions between the pancreas and 124 
the stomach and duodenum. 125 
 126 
2.1.3. Identify the right gastroepiploic vein and artery at the lower border of the pancreas and 127 
transect these using either a sealing device, clips or an endo-stapler using a vascular cartridge. 128 
 129 
2.2. Ultrasound of the pancreas 130 
 131 
NOTE: Now, the entire pancreas can be exposed.  132 
 133 
2.2.1. Perform an intraoperative ultra-sound to locate the MPD.  134 
 135 
NOTE: The ultrasound is integrated in the robotic console and controlled trough a grabbing point 136 
intended for a fenestrated robotic grasper. 137 
 138 
2.3. Opening the MPD, ligation of the gastroduodenal artery 139 
 140 
2.3.1. Determine the trajectory of the MPD and open the pancreas with the robotic monopolar 141 
diathermia hook. Insert a 5−7 Fr, 10 cm stent in the duct which prevents cautery damage to the 142 
dorsal surface of the MPD during dissection. 143 
 144 



  

2.3.2. Start the pancreatic duct incision at the pancreatic neck or body; then follow the duct towards 145 
the pancreatic tail. 146 
 147 
2.3.3. Finalize by proceeding from the pancreatic body to the pancreatic head which includes 148 
crossing the gastroduodenal artery. Expose and ligate the gastroduodenal artery on both sides, just 149 
below and above the pancreatic duct with stitches and subsequently transected. 150 
 151 
2.4. Identification of the Roux limb 152 
 153 
NOTE: Pulling up the small bowel to identify the Roux limb. 154 
 155 
2.4.1. Reflect the transverse colon cranially to identify the ligament of Treitz and open the 156 
mesocolon in the avascular plane to the (patient’s) left of the middle mesocolonic vessels. 157 
 158 
2.4.2. Approximately 30 cm from Treitz ligament, divide the jejunum using an endo-stapler. Mark 159 
the proximal end using a long suture which is retained. Pass the Roux limb through the defect and 160 
placed in close proximity to the MPD. Place the stapled end/stump of the bowel towards the splenic 161 
hilum. 162 
 163 
2.4.3. Mark the future lateral jejuno-jejunostomy site by a single suture after measuring a distance 164 
of 50 cm between the pancreatic anastomosis and the lateral jejuno-jejunostomy site. 165 
 166 
2.5. Pancreaticojejunostomy anastomosis 167 
 168 
NOTE: The Roux limb is opened with monopolar electrocautery.  169 
 170 
2.5.1. First, complete the caudal part of the anastomosis (‘inferior border’) with a single row running 171 
suture until the medial end is reached, then complete the anterior or cranial wall in the same fashion 172 
with a new running suture. 173 
 174 
NOTE: Both the layers are made using a 3-0 barbed suture (9’’ 23 cm, V-20, ½ circle 26 mm needle). 175 
 176 
2.5.2. Examine the lateral pancreatojejunostomy for leaks. 177 
 178 
NOTE: A single stitch with a monofilament 5-0 suture (5” 13 cm, RB, ½ circle 17-26 mm needle), can 179 
be placed over any suspected wall defects. If one single barbed suture is not enough, use a second 180 
which can be tied to the first suture. 181 
 182 
2.6. Jejunojejunostomy anastomosis 183 
 184 
2.6.1. Aid the side-to-side lateral, isoperistaltic jejuno-jejunostomy anastomosis by measuring 60 185 
cm between the pancreatic anastomosis and the site of this anastomosis. 186 
 187 
2.6.2. Align both small bowel loops and perform the enterotomies with monopolar electrocautery 188 
in each loop. 189 
 190 
2.6.3. Then, create an anastomosis using an endo-stapler. Close the remaining opening using a 3-0 191 
barbed suture (9’’ 23 cm, V-20, ½ 22-26 mm needle) single layer. 192 



  

 193 
2.7. Drain placement 194 
 195 
2.7.1. Place a single tubular drain next to the LPJ site through the right trocar opening at the anterior 196 
axillary line and fix it with a single stitch to the external abdominal wall. 197 
 198 
REPRESENTATIVE RESULTS: 199 
Representative results are shown in Table 2. The operative time was 388 min with 200 mL estimated 200 
intraoperative blood loss. The postoperative course was uncomplicated, thus no postoperative 201 
pancreatic fistula (POPF) was detected; on postoperative 3, the drain fluid amylase level measured 202 
was low and the drain was removed that day. The patient was discharged the next day. Pathology 203 
assessment confirmed the preoperative diagnosis of CP without malignancy. 204 
 205 
FIGURE AND TABLE LEGENDS: 206 
 207 
Figure 1: The appearance of the main pancreatic duct on CT scan. Diameter of the main pancreatic 208 
duct: 8.4 mm. 209 
 210 
Figure 2: Trocar placement. R1: placed at the right anterior axillary line; R2: placed at the right mid-211 
clavicular line; R3: placed on, or just right of, the midline; R4: placed at the left mid-clavicular line. 212 
L1: placed at a distance of 8 cm caudally from R2 and R3; L2: placed at a distance of 8 cm caudally 213 
from R3 and R4; Arrow: Stomach retractor, placed at the left anterior axillary line. 214 
 215 
Table 1: Sequence of instruments during each operative step.  216 
 217 
Table 2: Representative results of the surgery. 218 
 219 
DISCUSSION: 220 
Robotic LPJ can be used in selected patients with painful chronic pancreatitis and a dilated MPD. 221 
Robotic LPJ combines the advantages of the minimally invasive approach and the freedom of 222 
articulating wrists as known from open surgery. Generally, a minimally invasive approach offers 223 
enhanced postoperative recovery, a lower postoperative pain, and a shorter length of hospital 224 
stay9,16–18. The robotic approach has benefits over the standard laparoscopic approach. First, 225 
enhanced vision owing to the three-dimensional, high definition imaging allows for better 226 
visualization of anatomical structures for the surgeon during both the dissection and the 227 
reconstruction phase5,13,19. Secondly, the needle drivers augmented with wristed articulation allow 228 
for easy suturing to control bleeding while opening of the MPD. Thirdly, opening of the MPD is not 229 
limited by the direction of the laparoscopic instruments, since the monopolar diathermia has 230 
wristed articulation. 231 
 232 
As observed by Khan et al.8, the intraoperative ultrasound is a useful tool to identify the MPD. 233 
Adding the color Doppler, ultrasound may also be very useful in identifying the trajectory of the 234 
gastroduodenal artery. Measuring the length of the Roux-loop using a long suture is important. 235 
Determining the length of a bowel loop using the robotic view can be particularly challenging. This 236 
may be relevant in case of a pancreatic fistula with risk of reflux of bowel content in case of a short 237 
Roux loop. 238 
 239 



  

The robotic procedure is a lengthier, more costly, and more challenging procedure than the open 240 
approach13. Moreover, the use of this technology requires high experienced surgeons both in open 241 
and laparoscopic surgery, especially because tactile feedback is lacking20. The RLPJ is challenging 242 
and encompasses many critical steps during the dissection and the reconstruction phases. 243 
 244 
The robotic LPJ with double transection of gastroduodenal artery is a complex but feasible operation 245 
for patients with painful CP and a dilated MPD unresponsive to conservative treatments. Due to the 246 
possible complication of this procedure and concerns on the threshold for annual case volume for 247 
minimally invasive pancreatic surgery, we believe it should be performed only in high-volume 248 
centers by surgeons with extensive experience in both open and minimally invasive pancreatic 249 
surgery21. 250 
 251 
Due to the limited indications for surgery, currently, all published series are based on a low number 252 
of patients, varying from 6 to 17 inclusions7,16–18. Further studies should investigate the long-term 253 
outcomes for patients undergoing robotic LPJ to affirm the robotic approach as beneficial and safe. 254 
 255 
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Dominant Non-dominant 3
rd

 arm

Permanent cautery 

hook

Fenestrated bipolar 

forceps

Prograsp forceps or 

cadiere forceps

Permanent cautery 

hook

Fenestrated bipolar 

forceps

Prograsp forceps or 

cadiere forceps

Permanent cautery 

hook

Fenestrated bipolar 

forceps

Prograsp forceps or 

cadiere forceps

Large needle driver Cadiere forceps Prograsp forceps

Prograsp forceps Cadiere forceps
Fenestrated bipolar 

forceps

The configuration for instrument arms is so that the 3rd arm is on the most lateral port controlled by the robotic (console) surgeon.

Positioning 

anastomosis site
Prograsp forceps cadiere forceps

Fenestrated bipolar 

forceps

Prograsp forceps

Fixating roux-loop to 

the mesentery
Large needle driver Cadiere forceps Prograsp forceps

Stapling

Closing enterotomies Large needle driver Cadiere forceps

2.5. LPJ

2.6. JJ
Positioning 

anastomosis site
Prograsp forceps Cadiere forceps

Fenestrated bipolar 

forceps

Enterotomies for 

stapler

Permanent cautery 

hook
Cadiere forceps

Fenestrated bipolar 

forceps

Operative steps

2.1. Mobilize stomach

2.2. US pancreas

2.3. Open pancreas

2.4. Roux limb
Prograsp forceps or 

cadiere forceps

Fenestrated bipolar 

forceps
-

Instruments Used
Robotic

(Console surgeon)
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L R

Stapler Fenestrated grasper

Fenestrated, grasper, 

Suction
clip-applier, curved 

scissors

The configuration for instrument arms is so that the 3rd arm is on the most lateral port controlled by the robotic (console) surgeon.

Large needle driver

Fenestrated grasper, suction, clip-applier, 

curved scissors

Fenestrated grasper Prograsp forceps

Fenestrated grasper

Fenestrated grasper, suction, clip-applier, 

curved scissors

Fenestrated graspers

Suction

Sealing device, suction, curved scissors, clip-

applier

Suction, endo-echo device

Sealing device, suction, curved scissors, clip-

applier

Sealing device, stapler

Instruments Used
Laparoscopic 

(Table-side surgeon)



Variable

Operative time (min)

Dissection (min)

Reconstruction (min)

Estimated intraoperative blood loss (mL)

Clavien/Dindo complication grade

Drain removal, postoperative day

Postoperative hospital stay, days

Pathological diagnosis

Operative time comprises of steps 1.3−2.7.1, dissection comprises of steps 2.1−2.4.2, reconstruction comprises of steps 2.5−2.6.3.

Intraoperative

Postoperative
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Outcome

388

161

113

200

0

3

4

Chronic pancreatitis without malignancy

Operative time comprises of steps 1.3−2.7.1, dissection comprises of steps 2.1−2.4.2, reconstruction comprises of steps 2.5−2.6.3.

Intraoperative

Postoperative



Name of Material/Equipment Company Catalog Number Comments/Description

Systems

Arietta Ultrasound Hitachi L43K / arietta v70
Used for intraoperative laparoscopic 

ultrasonography.

da Vinci Surgeon Console IS SS999 Used to control the surgical robot.

da Vinci Vision Cart IS VS999

The vision cart houses advanced vision 

and energy technologies and provides 

communications across da Vinci 

system components.

da Vinci Xi IS K131861 The surgical robot: ’patient side-cart’

Instruments

Cobra Liver Retractor Diamond-

Flex
CareFusion 89-6216

Retracting the liver for optimal 

exposure of the surgical site.

da Vinci Xi Endoscope with 

Camera, 8 mm, 30˚
IS 470027 The camera of the da Vinci robot.

ENDOEYE Rigid Video 

Laparoscope, 10 mm, 30°
Olympus WA50042A

To see within the intra-abdominal 

cavity.

ENDOWRIST Fenestrated Bipolar 

Forceps
IS 470205 Used for dissection and coagulation.

ENDOWRIST HOT SHEARS IS 470179 Used for cutting and coagulation.

ENDOWRIST Mega SutureCut 

Needle Driver
IS 470309 Used as a needle driver.

ENDOWRIST Permanent Cautery 

Hook
IS 470183 Used for coagulation.

ENDOWRIST PROGrasp Forceps IS 470093 Used for dissection.

LigaSure Dolphin Tip 37cm Medtronic LS1500 Used for vessel sealing and dividing.
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Amsterdam, Nov 2 2019, 

 

Dear editor, 

We hereby respond in detail tot the questions and comments raised regarding our manuscript nr 60301 R1 RE, 

“Robotic Lateral Pancreaticojejunostomy  for Chronic Pancreatitis” by Balduzzi, Zwart et al. We feel these 

points have clearly improved our manuscript.  

 

Your sincerely, 

Maurice Zwart and Alberto Balduzzi. 

 

Editorial and production comments regarding manuscript: 

1. I have renumbered your protocol to increase the homogeneity between the video narration and the written 

protocol text. The updated formatted manuscript is attached and please review for accuracy and address a few 

comments marked in the manuscript. 

--> We thank the editor for renumbering the protocol. The numbering is also followed in the steps references 
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