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Abstract:
	 Total laparoscopic pancreaticoduodenectomy (PD) is a highly complex procedure. Evidence suggests laparo-    

scopic-assisted PD (LAPD) might be an important link in the process of transition from open PD to total laparoscopic 

PD. We present the first successful LAPD in a female patient with distal cholangiocarcinoma at Songklanagarind Hospital, 

Thailand in July 2018. The postoperative course was satisfactory without the clinical relevance of complications. No 

evidence of recurrence was found after 35 months of follow-up. The results ensured the feasibility and safety of LAPD 

in the initial phase; regarding both complications and oncological outcomes in a high-volume center for open PD.
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Introduction
	  Pancreaticoduodenectomy (PD) operations have 

been the standard treatment for periampullary cacinoma 

for decades. However, with the advances in laparoscopic 

surgery, successful minimally invasive PD (MIPD) has been 

reported.1 Technological and surgical improvements have led 

to a large number of PD being performed laparoscopically 

worldwide. However, the complexity of the procedure 

with the steep learning curve is the limitation in the early 

experience phase.2 Laparoscopic-assisted PD (LAPD) 

was reported as a linking procedure to total laparoscopic 

PD with comparable perioperative morbidity, mortality, and 

oncological outcomes to open PD.3 We present the first 

successful LAPD at Songklanagarind Hospital, tertiary-care 

center, Thailand, the procedure was performed in July 2018.

Case report
	 A 51-year-old female presented with painless 

progressive jaundice with significant weight loss for 3 

months. The computed tomography (CT) scan of the 

abdomen showed intrahepatic and extrahepatic bile duct 

dilatation down to the intrapancreatic portion without 

pancreatic head mass. Blood chemistry results revealed 

a cholestatic jaundice pattern with 18.60 mg% of total 

bilirubin, 15.51 mg% of direct bilirubin, 532 U/L of alkaline 

phosphatase, and 1,438 U/ml of carbonic anhydrase 

(CA) 19-9. A preoperative endoscopic biliary plastic stent 

along with a bile duct biopsy was performed. The patient 

was diagnosed with resectable distal cholangiocarcinoma 

without distant organ metastasis. Clinical factors such as 

malnutrition, electrolyte imbalances, and performance status 

were all optimized before surgery. The operative plan was 

to perform LAPD for curative aim. Low-molecular-weight 

heparin 40 mg subcutaneous injection in combination with 

mechanical intermittent legs compression was used for 

venous-thromboembolism prophylaxis. The definition and 

grading of post-pancreatectomy complications were defined 

according to the International Study Group of Pancreatic 

Surgery.4

	 Under general anesthesia, the patient was placed 

with both arms abducted in a supine split-leg posture. The 

6-port technique was used; 5 ports comprising working 

ports, a laparoscopy port, and 1 port at epigastrium for 

retracting the liver. The location of the ports are shown 

in Figure 1. The pneumoperitoneal pressure was set at 

15 mmHg. To obtain good exposure of the surgical field, 

the gallbladder fundus, and the falciform ligament were 

retracted in an anterocranial direction using intracorporeal 

suturing. The LigaSure® (Covidien-Medtronic) Maryland jaw, 

laparoscopic energy device was utilized for dissection and 

vascular sealing. The gastrocolic ligament was divided to 

enter the lesser sac. While the surgeon was on the right 

side of the patient, extensive kocherization of the duodenum 

along with the taking down of the hepatic-flexure colon were 

performed. The middle colic vein was traced back to the 

superior mesenteric vein (SMV) then a tunnel beneath the 

neck of the pancreas was created. The pancreatic neck was 

isolated using umbilical tape. The stomach was divided just 

proximal to the pylorus using a 60-mm, medium thickness 

laparoscopic stapler. The lymphadenectomy along the 

common hepatic artery, hepatic artery proper, main portal 

vein, and pericholedochal area was carried out while vessels 

were isolated using vascular loops. The gastroduodenal 

artery was divided between double hem-o-lok®. The 

common hepatic duct was divided between proximal bulldog 

clamp and distal silk tie. With the surgeon on the left side 

of the patient, the ligament of Treitz was split, then proximal 

jejunum was divided using a laparoscopic stapler. The 

duodenojejunal segment was then passed underneath the 

superior mesenteric artery (SMA) to the right side. With 

the surgeon standing between the legs, the pancreatic 

neck transection was carried out using a laparoscopic 

ultrasonic-shear device with care taken not to injure the 

main pancreatic duct (MPD). The MPD was divided using 
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a laparoscopic scissor and the gastrocolic vein was divided 

between metallic clips. The pancreatic head and uncinate 

process were carefully dissected from the right side of the 

SMV and SMA while the inferior pancreaticoduodenal artery 

(IPDA) was isolated. The IPDA was divided between double 

hem-o-lok®. Complete cholecystectomy was performed and 

the specimen was put into an endoscopic bag. Laparoscopic 

view after complete resection is shown in Figure 2. 

	 The reconstruction phase was performed by hybrid 

approach; the initial hepaticojejunostomy (HJ) anastomosis 

was made under laparoscopic view as the surgeon 

stood on the left side of the patient throughout the biliary 

reconstruction phase. The retrocolic-jejunal limb was 

brought through right-sided mesocolon then end-to-side HJ 

anastomosis was performed using 4-0 absorbable suture 

starting from the continuous posterior layer with interrupted 

anterior layer until complete.

	 The endoscopic bag was removed through a 5-cm 

mini-laparotomy at the upper abdomen, this incision was 

just above the pancreatic stump. A wound protector was 

then applied. The end-to-side pancreaticojejunostomy 

(PJ) was performed using 4-0 absorbable suture with 

dunking technique due to small MPD (1 mm in diameter) 

and modified Blumgart’s technique for the approximation of 

seromuscular layer to the pancreatic parenchyma. The end-

to-side gastrojejunostomy (GJ) anastomosis was carried 

Figure 1	Port position: the 6-port technique was used. Twelve millimeters ports were on the left side of the upper 

	 abdomen and one at the infra-umbilicus. These were used as working ports and laparoscopy ports, 

	 respectively. The subxiphoid 5 mm port was used to retract of the liver, with a subsequent, extending incision 

	 to 5 cm mini-exploration (white arrow) for pancreaticojejunostomy and gastrojejunostomy anastomosis. 

	 The surgeon stood on the patient's right side, except for when creating the laparoscopic hepaticojejunostomy 

	 anastomosis, in which the surgeon stood on the patient's left side. The cameraman stood between the legs.
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out 50-cm away from HJ, the 3-0 absorbable suture with 

the continuous technique was used for the GJ anastomosis. 

Finally, a close-suction drain was placed posteriorly to HJ, 

anteriorly to PJ anastomosis before the abdominal cavity 

was closed. 

	 The operative time was 640 minutes and operative 

blood loss was 500 ml without blood transfusion. There 

were no intraoperative complications. The pathological 

result showed adenocarcinoma, well differentiated with 

invasion to pancreatic head, 4 cm of tumor size, presence of 

lymphovascular invasion, perineural invasion, free all surgical 

margins, negative malignancy of two lymph nodes. There 

were no clinically relevant postoperative complications. 

On the first postoperative day (POD), the liquid diet was 

initiated while the nasogastric tube and the Foley catheter 

were removed on the second POD. The patient returned 

to normal ambulation with tolerated liquid and solid food on 

the third and fourth POD, respectively. The fluid amylase 

and bilirubin level (on POD 8) from the abdominal drain 

were 566 U/L and 0.59 mg%, respectively, while the drain 

output was 25 ml/day. The patient was discharged on the 

eighth POD. The biochemical postoperative pancreatic 

fistula (POPF) was diagnosed, subsequent drain removal 

at two weeks was performed without other complications. 

Postoperative abdominal CT scan, blood chemistry, and CA 

19-9 were used for surveillance at 3-month intervals up 

to 2 years then every 6 months, showing no evidence of 

disease, the patient was free of jaundice, and cholangitis 

till the last follow-up at 35 months post-operation. 

Discussion
	 We present the first successful LAPD in a female 

patient with distal cholangiocarcinoma. The patient 

recovered uneventfully, thus ensured the feasibility and 

MPV=main portal vein

Figure 2	 Laparoscopy view after complete resection: The proximal common hepatic duct was clamped with a bulldog 

	 clamp (white arrow). The common hepatic artery (arrowhead) was isolated with vascular looping. The pancreatic 

	 stump had a 1-mm diameter of the main pancreatic duct (dot circle) on the cut surface. 
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safety of this complex procedure. Furthermore, the patient 

remained disease-free after 35-months of follow-up, 

emphasizing the non-inferiority in terms of the oncological 

outcome. 

	 Pancreaticoduodenectomy has been the standard 

treatment of periampullary carcinoma for decades. However, 

there is insufficient evidence to recommend laparoscopic 

PD over open PD.5 On the other hand, some evidence 

shows that short-term outcomes and mortality rates were 

comparable between the two approaches.6 Regarding the 

safety of laparoscopic PD, the high-volume centers of >10 

total PD/year7, and >20 total PD/year8 were significantly 

associated with decreased complication, and mortality, 

respectively. Our center has been routinely performing 

open PD as the standard treatment of periampullary 

carcinoma with more than 25 cases/year9, thus, this might 

decrease both morbidity and mortality according to the data 

mentioned above. In addition, a low morbidity and mortality 

rate in a high-volume center might reflect the standardized 

perioperative care in such complex procedures.

	 Analysis of the learning curve for laparoscopic 

PD revealed that operative time, morbidity, and blood 

loss decreased after 30 to 60 cases.10 A large number of 

cases required during the initial phase reflect the steep 

learning curve. In this circumstance, LAPD is an alternative 

procedure before performing total laparoscopic PD. Tian 

et al.3 reported the study of LAPD compared to open PD 

showed longer operative time in the LAPD group but no 

difference in clinically relevant POPF, major complication, 

intraoperative blood transfusion, and R0 resection rate. The 

authors suggested that LAPD be used as a bridge between 

open and total laparoscopic PD. Mentioned above data are 

the reasons we selected the LAPD as the first MIPD in our 

center. 

	 Although the first LAPD, the operative time was 

longer than the mean operative time of open PD in our 

center (640.0 and 485.1 mins, respectively)9, the operative 

blood loss seems no different. In addition, the postoperative 

hospital stay was shorter than the previously reported LAPD 

series by Cho et al.11and similar to open PD in our center. 

The reported incidence of biochemical POPF was 40.0%12, 

and the clinically relevant POPF (grade B/C) ranges from 

8.8% to 12.0%13. Even though small MPD less than 5 mm 

is the significant risk factor for developing POPF14, our 

patient had no clinically relevant POPF with only 1 mm 

MPD diameter. The mini-laparotomy over the pancreatic 

stump may attribute to precise anastomosis mitigating the 

development of severe POPF.

	 The oncological outcomes of laparoscopic PD 

are similar to open PD7. Moreover, in one report the 

progression-free survival was longer in minimally invasive 

group. Gilbaud et al.15 reported 3-year disease-free survival 

of 13.5%, with tumor size more than 2 cm was significant 

associated with worse outcome in multivariate analysis. 

Although the presence of many worse predictive factors 

associated with recurrence disease in our cases such as 

inadequate lymph node examination, large tumor size more 

than 2 cm15, lymphovascular invasion, perineural invasion, 

the patient remained disease-free after 35 months of 

follow-up. Therefore, an acceptable oncological outcome 

was demonstrated in this case. 	  

Conclusion
	 Although the PD procedure is a high complexity 

procedure, we present the first successful LAPD in a female 

patient with distal cholangiocarcinoma. The results ensured 

the feasibility and safety in terms of both complication 

and oncological outcomes in a high-volume center for 

PD. Hence the need for further prospective evaluation of 

outcomes in MIPD.	
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