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Abstract
Introduction: The quality of lymph node dissection plays an important 
role in laparoscopic pancreaticoduodenectomy for periampullary cancers 
and significantly affects the patient's survival. Among the degrees of 
lymphadenectomy, the standard level is routinely performed in a range 
of centers. Therefore, it is necessary to evaluate the results of standard 
lymphadenectomy in laparoscopic pancreaticoduodenectomy for 
periampullary cancers.
Patients an Methods: This is a cross-sectional study. We analyzed the data 
from 65 cases witnessing laparoscopic pancreaticoduodenectomy with 
standard lymphadenectomy due to periampullary cancers from February 1st, 
2017 to January 31st, 2022, at University Medical Center at Ho Chi Minh 
City.
Results: The average number of harvested lymph nodes was 16.6 ± 5.1. 
Positive lymph node happened in 50.9% of cases and mean of lymph node 
ratio (LNR) was 0.11. Three most common metastatic groups were group 13, 
14 and 17. Intraoperative bleeding happened in 1 patient (1.5%) because of 
portal vein tear during lymph node dissection and postoperatively chylous 
fistula occurred in 2 cases, making up 3.1%. The case of intraoperative 
bleeding was converted to open surgery to control the bleeding. The 
patient was going well and discharged on the 8th day after surgery. The two 
cases of chylous fistula were also going well and discharged on the 22nd 
postoperative day.
Conclusion: Standard lymphadenectomy in laparoscopic 
pancreaticoduodenectomy can meet the requirements for the number of 
harvested lymph nodes in the principles of cancer treatment and having the 
low rate of complications related to lymph node dissection.
Keywords: lymphadenectomy, harvested lymph node, laparoscopic 
pancreaticoduodenectomy, periampullary cancer
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Introduction
Periampullary cancers are defined as malignant 

lesions that arise within 2 cm of the ampulla of Vater. 
They include cancers arising at of ampulla of Vater, 
distal common bile duct, head of pancreas, and the 
second part of duodenum. Pancreaticoduodenectomy 
is the current mainstay of treatment for periampullary 
cancers. In the surgery, lymphadenectomy is an 
important step, affecting the quality of surgery and 
patients' survival. Studies showed that the quality 
of lymph node dissection is related to the rate of 
postoperative recurrence and metastasis1,2. Evidence 
from some studies, standard lymphadenectomy meets 
the quality requirements for lymph node dissection 
in pancreaticoduodenectomy for periampullary 
cancer and this model is also recommended to be 
performed routinely, while radical lymphadenectomy 
and extended lymphadenectomy should only be 
performed in selected patients3.

Recently, many centers around the 
world have applied laparoscopic surgery in 
pancreaticoduodenectomy to treat periampullary 
cancers and this trend is becoming more and more 
popular. As applying laparoscopic surgery in 
pancreaticoduodenectomy, the effectiveness of 
standard lymphadenectomy is a matter of concern 
to many authors. There have been many studies 
evaluating the effectiveness of lymph node 
dissection in laparoscopic pancreaticoduodenectomy 
and revealing good results4,5. However, a few studies 
showed that the average number of harvested lymph 
nodes was less than required number6,7.

Our study aimed to evaluate the outcomes 
of standard lymphadenectomy in laparoscopic 
pancreaticoduodenectomy for periampullary 
cancers. We hoped that this study would 
contribute additional data to the general 
database and also to evaluate the effectiveness 
of standard lymphadenectomy in laparoscopic 
pancreaticoduodenectomy in our center.

Patients and methods
This is a cross-sectional study. The study reports 

outcomes of standard lymphadenectomy of all 
patients who underwent laparoscopic pancreatico-
duodenectomy due to periampullary cancers at the 
University Medical Center at Ho Chi Minh City for a 
period of 5 years, from February 1, 2017 to January 
31, 2022. Research objectives included:

1. Determination of the average number 
of harvested lymph nodes by laparoscopic 
pancreaticoduodenectomy for periampullary cancer.

2. Determine the rate of complications related to 
lymph node dissection.

Indications for laparoscopic 
pancreaticoduodenectomy in our study were 
without vascular involving (superior mesenteric 
vessels, inferior vena cava and hepatic arteries), 
classification of ASA from I to III and no serious 
heart disease.

The lymph node dissection: we performed 
standard lymphadenectomy completely through 
laparoscopic approach during laparoscopic 
pancreatico-duodenectomy. The number of harvested 
lymph node stations were 12 as recommended by the 
consensus meeting of the International Study Group 
of Pancreatic Surgery in 2014 (ISGPS 2014)3. Details 
are presented in Table 1 and Figure 1.

Ethics: the curent study was approved by the 
ethics committee in biomedical research of the 
University of Medicine and Pharmacy at Ho Chi 
Minh City through 433/ÑHYD-HDÑD statement.

Table 1. Standard lymphadenectomy according to ISGPS 20143

Lymph node station Nomenclature of lymph nodes8

5, 6 Suprapyloric and infrapyloric lymph nodes

12b1, 12b2, 12c
Lymph nodes of the right side of the 
hepatoduodenal ligament

13a, 13b Posterior pancreaticoduodenal nodes

14a, 14b

Nodes to the right side of the superior 
mesenteric artery from the origin of the 
superior mesenteric artery at the aorta to 
the inferior pancreaticoduodenal artery

17a, 17b Anterior pancreaticoduodenal nodes
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Figure 1. Harvested lymph nodes stations in standard 

lymphadenectomy

“Source: Kostov D, 2016 9”

Result
During 5 years, there were 65 patients 

undergoing laparoscopic pancreaticoduodenectomy 
for periampullary cancer with standard lymph node 
dissection. Patients’ characteristics are presented in 
Table 2. More than half of the total cases in the study 
(58.5%) were carcinoma of the ampulla of Vater. 
Pancreatic head cancer accounts for about a quarter 
of cases (27.7%). Except for cases of duodenal 
cancer, the average tumor size of other sites was 
similar. Figures 2 and 3 illustrate lymphadenectomy 
at some lymph node stations in the current study.

Table 2. Patient characteristics (n = 65)

Variable Result

Age

Range

Mean

39 - 79

58,9 ± 8,9

Gender, n (%)

Male

Female

32 (49,2)

33 (50,8)

BMI, kg/m2

Range

Mean

17,6 – 28,9

21,7 ± 2,5

ASA classification, n (%)

I

II

III

13 (20)

37 (56,9)

15 (23,1)

History of previous abdominal surgery, n (%)

Upper abdominal surgery

Lower abdomen surgery

2 (3,1)

5 (7,7)

Cancer location, n (%)

Ampulla of Vater

Pancreatic head 

Distal common bile duct

Duodenum

38 (58,5)

18 (27,7)

6 (9,2)

3 (4,6)

Tumor size (mm), mean (range)

Ampulla of Vater

Pancreatic head

Distal common bile duct

Duodenum

20,3 (5 – 50)

29,3 (20 – 42)

18,5 (10 – 27)

70 (40 – 90)

Figure 2. 8a, 12 stations lymphadenectomy

Figure 3. 14 station lymphadenectomy
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Although laparoscopic pancreaticoduodenectomy 
with standard lymphadenectomy was performed in 
65 cases, the data on the number of harvested lymph 
nodes in 3 cases did not match reality, so after data 
cleaning, the information on the number of lymph 
nodes in these cases was not included in the study 
sample. The mean of dissected lymph nodes of 62 
patients was 16.6 and the standard deviation was 
5.1. The minimum was 8 lymph nodes, and the 
maximum was 30 lymph nodes. The overall rate of 
positive lymph node was 50.9%. The lymph node 
– positive trend decreased from pancreatic head 
cancer (68.7%) to duodenal cancer (50.0%), then 
ampullary cancer (44.4%) and final in common bile 
duct cancer (37.5%). The mean of lymph node ratio 
(LNR) was 0.11. The data  based on lymph node 
groups showed  that metastasis was found in 6.9% 
of group 5and6; 5.5% of group 8; 6.0% of group 12; 
25.4% of group 13; 7.2% of group 14, and 14.7% of 
group 17.

Intraoperative complications related to lymph 
node dissection occurred in 1 case (1.5%) due to 
bleeding from portal vein and must be converted 
to open surgery to control bleeding. There were 2 
cases of chylous fistula after surgery, accounting 
for 3.1%. In one case, the chyme was drained 
well through an abdominal drainage tube, and 
conservative treatment was successful. Then, the 
drainage was removed and the patient discharged 
on the 22nd postoperative day. The second case 
required percutaneous drainage under ultrasound 
guidance. The patient also discharged on the 22nd 

postoperative day, and the drain was withdrawn on 
the 30th day.

Discussion
Lymph node metastasis is an important 

prognostic factor for patients with periampullary 
cancers, which is one of the bases for evaluating 
cancer stage and choosing a treatment plan after 
surgery. This is an important factor in multimodality 
treatment. Good quality of lymph node dissection 
will help assess lymph node metastasis more 

accurately. So far, there are 3 degrees of lymph node 
dissection in pancreaticoduodenectomy: standard 
lymphadenectomy, radical lymphadenectomy, and 
extended lymphadenectomy. In which, standard 
lymphadenectomy is recommended to be performed 
routinely, while the other two types of lymph node 
dissection should only be performed in some special 
cases3. As this recommendation, we carried out 
the standard lymphadenectomy for the candidates. 
Several randomized controlled trials have shown 
that extended and radical lymphadenectomy 
do not prolong survival compare to standard 
lymphadenectomy, but may increase complications 
such as chronic diarrhea and weight loss3,10–12. 
Furthermore, extensive dissection around the 
major vessels can cause bleeding and increase the 
likelihood of injury to these vessels. Consequently, 
serious complications will happen and the outcomes 
of surgery will deteriorate.

The quality of standard lymphadenectomy 
is expressed by the number of removed lymph 
nodes. Not only that, the number of lymph nodes 
also affects patients’ long-term prognosis. Reports 
have shown that survival is proportional to the 
number of removed lymph nodes and proportional 
to the number of metastases in the total number of 
removed lymph nodes13–15. According to Tomlinson 
et al, patients’ survival time with 15 or more 
harvested lymph nodes was longer than those 
less than 15 ones by 8 months (p < 0.001)1. In this 
study, the author retrospectively reviewed 3505 
patients undergoing pancreaticoduodenectomy 
for pancreatic head cancer with no lymph node 
metastasis or only 1 lymph node metastasis 
(according to post-operative pathology results). 
Similarly, a retrospective analysis of 9945 patients 
with pancreaticoduodenectomy (2004-2013) by 
Wang et al showed that patients with less than 15 
harvested lymph nodes (55.6% of the total) had a 
shorter postoperative survival time and the higher 
recurrent rate than who have 15 or more lymph nodes 
harvested2. An insufficient number of harvested 
lymph nodes will reduce the accuracy of cancer 
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staging because metastases may not be obtained, as 
a result, postoperative survival prognosis will also 
be inaccurate. According to the recommendation 
of The International Study Group of Pancreatic 
Surgery (ISGPS), the minimum number of lymph 
nodes required for standard lymphadenectomy 
in laparoscopic pancreaticoduodenectomy for 
periampullary cancers should be 15 lymph nodes3. 
The mean number of harvested lymph nodes in 
our study was 16.6, more than the recommended 
minimum level. Recent studies showed the similar 
outcomes (Table 3). As mentioned, effectiveness of 
lymphadenectomy is proportional to the number of 
metastases in the total number of removed lymph, 
therefore this variable as well as lymph node ratio 
are also important. Figures in our study were like the 
forementioned reports as well.

This study included a short-term follow-up. 
Although our study provided positive short-term 
outcomes of laparoscopic standard lymphadenectomy, 
we were unable to identify nodal metastasis over 
time. This is a limitation. Future studies should 
investigate long-term outcomes for this issue.

Table 3. Results on the number of harvested lymph nodes 

Author Year Approach Average 
number 

Wang6 2015 Laparoscopic 
surgery

13

Liao (meta-analysis)16 2016 Laparoscopic 
surgery

17,1

Palanivelu5 2017 Laparoscopic 
surgery

18,9

Poves15 2018 Laparoscopic 
surgery

15

Van Hilst7 2019 Laparoscopic 
surgery

11

Song4 2020 Laparoscopic 
surgery

15

Current study 2023 Laparoscopic 
surgery

16,6

Conclusion
Standard lymphadenectomy in laparoscopic 

pancreaticoduodenectomy can meet the 
requirements for the principles of cancer treatment 
and having the low rate of complications related to 
lymph node dissection.
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