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Abstract

Background: R0 surgical resection with D2 lymphadenectomy has been the cornerstone treatment in major gastric cancer guideli-
nes for resectable locally advanced gastric cancer. The extent of D2 lymphadenectomy may vary among surgeons because of technical 
difficulty and lack of anatomical definition of individual lymph node (LN) stations. 

Objective: To standardize our surgical quality of D2 lymphadenectomy and improve surgical proficiency using checklist method.

Method: In this retrospective analysis of a prospective cohort, all consecutive resectable gastric cancer patients who underwent 
curative gastrectomy with D2 lymphadenectomy in Kathmandu medical college and teaching hospital (KMCTH) were analyzed. A 
complete unedited video of our surgical procedure was recorded and evaluation was done for completeness of D2 lymphadenectomy. 
Surgical compliance (removal of indicated lymph node stations) and surgicopathological compliance (removal of > 15 lymph nodes) 
were recorded and assessed.

Results: Out of 56 resectable gastrectomy patients, 41 (73.2%) were male and the mean age was 62 years. Average duration of sur-
gery was 222 mins and mean hospital stay was 7 days. Surgical compliance occurred in 51 (91.1%) with 100% surgicopathological 
compliance. Median lymph node (LN) retrieved was 24. 

Conclusion: Surgical quality can be standardized using checklist in D2 lymphadenectomy for gastric cancers. 
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Introduction

Gastric cancer is the fourth most common cancer and accounts for 10% of cancer related death worldwide [1]. Complete resection of 
primary tumor with D2 lymphadenectomy has been the cornerstone in the treatment for resectable gastric cancer [2]. However, extent of 
LN dissection during gastrectomy has been a debated issue in the Asian and western world [3].

Lymphadenectomy is an uncontroversial and accepted process in disease staging and remains one of the crucial independent predict-
ing factors for survival after gastric cancer surgery [4]. Major guidelines for gastric cancer recommend gastrectomy with D2 lymphad-
enectomy for the treatment of resectable gastric cancer and have shown superior patient survival than D1 lymphadenectomy [5-8]. They 
have hypothesized that adequate nodal clearance facilitates accurate disease staging, reduces loco regional recurrences and improves 
disease specific and overall survival of the patient. 
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Tumor location defines the extent of resection as total, subtotal and distal gastrectomy and the lymphatic clearance as D1, D2 and D3. 
In addition to above, different subclasses have been suggested such as for distal gastrectomy, D1 lymphadenectomy involves removing 
station 1, 3, 4sb, 4d, 5, 6, 7 nodes, D1+ involves D1 plus station 8a and 9 nodes, D2 lymphadenectomy involves removing D1 plus 8a, 9, 11p, 
12a nodes. For total gastrectomy, D1 involves removal of station 1-7 LN, D1+ involves D1 plus 8a, 9, 11p nodes and D2 involves removal 
of D1 plus, 8a, 9, 11p, 11d, 12a nodes [9]. This individual station LN clearance may vary amongst surgeons. This could be secondary to 
technical difficulty and lack of anatomical definition of individual LN stations [5].

Aim of the Study

So, in this study, we have tried to comply with the stepwise checklist protocol for D2 nodal clearance and standardize a homogeneous 
surgical approach for better quality assurance. 

Methodology

Study design: The study cohort was a part of database created for all gastric cancer patients who underwent curative gastrectomy with 
D2 lymphadenectomy from July 2015 to Jan 2020 in department of surgery, Kathmandu medical college and teaching hospital (KMCTH). 
Ethical approval was taken from the Institutional Review Committee of KMCTH and informed consent taken from the patients. 

A D2 lymphadenectomy step wise checklist was prepared as per the KLASS -02-QC trial [10]. All surgeries were performed by expe-
rienced senior consultants of one surgical unit. Video recording of major surgeries is a routine practice of our surgical unit for future 
reference and demonstration. A complete unedited video was evaluated by surgeon of another unit and cross-checked using checklist for 
validation of D2 lymphadenectomy. Each step was marked and recorded for completion. After completing the resection, reconstruction 
was done in Billroth-I, Billroth-II or Roux en Y method. Hand sewn or staplers were used for anastomosis. Patients demographic charac-
teristics, postoperative morbidity, hospital stay, surgical compliance and surgicopathological compliance were recorded. Postoperative 
care, pain management, diet schedule were managed as per our unit protocol. Patients with stage II and stage III disease were referred to 
oncologist for adjuvant therapy 4 - 6 weeks after surgery. 

Study objectives: To standardize our surgical quality of D2 lymphadenectomy and improve surgical proficiency using checklist method.

Eligibility criteria

All locally advanced gastric cancer patients (invasion to muscularis propria and not into an adjacent organ cT2-cT4a) who underwent 
resection with curative intent were included. Patients with metastasis, previous gastric surgery, unwilling to participate in the study were 
excluded.

Data assessment 

Surgical compliance: Surgical compliance was defined as removal of indicated lymph node stations as per the checklist for D2 lymphad-
enectomy. Surgical lymph node stations were defined as per the Japanese gastric cancer treatment guidelines [9].

Surgicopathological compliance: Surgicopathological compliance was defined as removal of more than 15 lymph nodes and noncompli-
ance was defined as removal of less than 15 nodes.

Intraoperative pictures (Figure 1-3) demonstrating LN stations and bursectomy.
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Figure 1: Lymphatic clearance along station 10.

Figure 2: Bursectomy.



Citation: Anuj Parajuli., et al. “Standardizing D2 Lymphadenectomy in Gastric Cancer Using Checklist: A Retrospective Analysis of 
Prospective Cohort”. EC Gastroenterology and Digestive System 8.3 (2021): 132-138.

Standardizing D2 Lymphadenectomy in Gastric Cancer Using Checklist: A Retrospective Analysis of Prospective Cohort

135

Results

A total of 56 patients with resectable gastric cancer underwent open R0 resection with D2 lymphadenectomy from July 2015 to Janu-
ary 2020. Mean age of the patients was 62 years and predominantly male 41 (73.2%). Median number of LN retrieved was 24 (range 16 
- 32). 

Table 1 shows demographic characteristics of patients.

Table 1: Patient demographics characters

The location of primary tumor in proximal 1/3, middle 1/3 and distal 1/3 was 11 (19.6%), 14 (25%) and 31 (55.4%) respectively. 
Majority of our patients underwent R0 subtotal gastrectomy with D2 lymphadenectomy and Billroth II reconstruction using GIA staplers 
or handsewn method. Surgical compliance and surgicopathological compliance was achieved in 51 (91.1%) and 100% respectively. Mean 
operating time was 222.61 (± 24.02) minutes and mean hospital stay was 7.18 (± 1.081) days. Majority of the patients had adenocarci-
noma 48 (85.7%), pT3 stage 34 (60.7%) and lympho-vascular invasion seen in 45 (80.4%).

Pathological staging
pTO/Tis/pT 1 0

pT2 12 (21.4%)
pT3 34 (60.7%)
pT4 10 (17.9%)

Tumor histology

Adenocarcinoma 48 (85.7%)
Signet ring type 08 (14.3%)

Surgical compliance 51 (91.1%)
Surgicopathological compliance 56 (100%)

Lymph node (median) 24 (range 16 - 32)
Lymph vascular and perineural invasion

Invasion present 45 (80.4%)
Invasion absent 11 (19.6%)

Table 2: Showing histopathological staging.
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The location of primary tumor in proximal 1/3, middle 1/3 and distal 1/3 was 11 (19.6%), 14 (25%) and 31 (55.4%) respectively. 
Majority of our patients underwent R0 subtotal gastrectomy with D2 lymphadenectomy and Billroth II reconstruction using GIA staplers 
or handsewn method. Surgical compliance and surgicopathological compliance was achieved in 51 (91.1%) and 100% respectively. Mean 
operating time was 222.61 (± 24.02) minutes and mean hospital stay was 7.18 (± 1.081) days. Majority of the patients had adenocarci-
noma 48 (85.7%), pT3 stage 34 (60.7%) and lympho-vascular invasion seen in 45 (80.4%).

Discussion

In this prospective consecutive series, we have tried a homogeneous approach to our D2 lymphadenectomy method by evaluating the 
unedited video and confirming each step to standardize our practice as per the high-volume centers abroad. 

Curative (R0) resection with D2 LN dissection has been accepted as a standard practice for gastric cancer in Eastern countries since 
1960 and recently these practice has been incorporated into western guidelines [6]. Many studies have demonstrated good survival and 
low perioperative morbidity and mortality after this extensive LN dissection [11,12]. However, some European RCT has demonstrated 
no long term survival benefit and increased perioperative morbidity and mortality with D2 lymphadenectomy [13,14]. In contrary to the 
previous findings, recent meta-analysis has shown improved survival of T3/T4 patients with preservation of pancreas and spleen [15].

Theoretically, inadequate LN retrieved during the primary surgery increases the risk of microscopic and macroscopic residual tumor 
cells hence higher rate of disease recurrence and poor prognosis [16]. Radical surgery with adequately dissected and harvested lymph 
node improves pathological staging. Therefore, it complements loco regional tumor control and improves oncological outcomes after 
gastric cancer surgery [17].

According to the 8th edition of TNM classification, nodal status is an important factor in gastric cancer staging and lymph node above 
16 has been proposed for accurate pN stage [18]. Songun., et al. [19] have showed that in 15 years follow-up study, local recurrence rate 
for patients undergoing D2 lymphadenectomy were significantly lower than that of patients undergoing D1 clearance. This indicates ex-
tending LN dissection had survival benefits. In a RCT by Degiuli., et al. [14], D2 lymphadenectomy did not improve 5-years survival rate 
in T1 gastric cancers. However, patients with T2-T4 gastric cancers, 5-years survival rate was higher than in the D1 group (59% vs 8%). 
In our study, majority (60.7%) of patients were operated in T3 stage. This could be due to the lack nationwide screening programs which 
otherwise could aid in early identification of gastric cancer patients. 

Incomplete LN assessment may be related to surgeon performing inadequate dissection or pathologist doing insufficient lymph node 
assessment. For surgeons, dissection of LN located at different stations in and around the major retroperitoneal vessels and adjacent 
organs which needs to be preserved might be challenging. Hence, surgeons are considered as an independent non-TNM prognostic fac-
tor in gastric cancer surgery for achieving adequate lymph node samples [20]. If the resected specimen remains of uniformly standard 
quality, the results will be helpful to identify differences in surgical outcomes using different treatment methods like open, laparoscopic 
or robotic surgery [10].

At times unwanted injuries to adjacent organ or bleeding can be encountered during the procedure which can be observed in the uned-
ited video and can be corrected or avoided in subsequent procedures. So, to develop a harmony in D2 nodal dissection for gastric cancer 
surgery, step wise assessment using checklist maybe beneficial in evaluating for completeness of D2 lymphadenectomy. In our study, 
incomplete surgical compliance 5 (8.9%) which was seen in the early phase improved to 91.1% with time after repeatedly watching the 
unedited videos and correcting the surgical steps as per the checklist. We believe this method of standardizing D2 lymphadenectomy for 
gastric cancers can be repeated in all centers to provide new information on the surgical aspect and educate fellow surgeons to improve 
the surgical outcomes.
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Conclusion

Finally, standardization of D2 lymphadenectomy may be possible using checklist to achieve a homogenous resection specimen and 
improve surgical proficiency. In addition to that, standardizing these procedures will help educating other fellow surgeons to this step 
wise learning approach.

Checklist Questionnaire

D2 checklist questionnaire.

Conflict of Interest

None.



Citation: Anuj Parajuli., et al. “Standardizing D2 Lymphadenectomy in Gastric Cancer Using Checklist: A Retrospective Analysis of 
Prospective Cohort”. EC Gastroenterology and Digestive System 8.3 (2021): 132-138.

Standardizing D2 Lymphadenectomy in Gastric Cancer Using Checklist: A Retrospective Analysis of Prospective Cohort

138

Volume 8 Issue 3 March 2021
©All rights reserved by Anuj Parajuli., et al.

Bibliography

1. Torre LA., et al. “Global cancer statistics, 2012”. CA: A Cancer Journal for Clinicians 65.2 (2015): 87-108.

2. Roukos DH. “Current status and future perspectives in gastric cancer management”. Cancer Treatment Reviews 26.4 (2000): 243-255.

3. Bickenbach K and Strong VE. “Comparisons of Gastric Cancer Treatments: East vs”. West Journal of Gastric Cancer 12.2 (2012): 55-62.

4. Seto Y., et al. “Impact of lymph node metastasis on survival with early gastric cancer”. World Journal of Surgery 21.2 (1997): 186-189.

5. Japanese gastric cancer treatment guidelines 2014 (ver. 4). Gastric Cancer 20.1 (2017): 1-19.

6. Okines A., et al. “Gastric cancer: ESMO Clinical Practice Guidelines for diagnosis, treatment and follow-up”. Annals of Oncology 50.21 
(2010).

7. Ajani JA., et al. “Gastric cancer, version 2.2013: featured updates to the NCCN Guidelines”. Journal of the National Comprehensive 
Cancer Network 11.5 (2013): 531-546.

8. Hartgrink HH., et al. “Extended lymph node dissection for gastric cancer: who may benefit? Final results of the randomized Dutch 
gastric cancer group trial”. Journal of Clinical Oncology 22.11 (2004): 2069-2077.

9. Japanese gastric cancer treatment guidelines 2018 (5th edition). Gastric Cancer 14.10 (2020): 01020-01042.

10. Kim HI., et al. “Standardization of D2 lymphadenectomy and surgical quality control (KLASS-02-QC): a prospective, observational, 
multicenter study [NCT01283893]”. BMC Cancer 14.209 (2014): 1471-2407.

11. Siewert JR., et al. “Relevant prognostic factors in gastric cancer: ten-year results of the German Gastric Cancer Study”. Annals of Sur-
gery 228.4 (1998): 449-461. 

12. Kim JP. “Current status of surgical treatment of gastric cancer”. Journal of Surgical Oncology 79.2 (2002): 79-80. 

13. Cuschieri A., et al. “Patient survival after D1 and D2 resections for gastric cancer: long-term results of the MRC randomized surgical 
trial. Surgical Co-operative Group”. British Journal of Cancer 79.9-10 (1999): 1522-1530.

14. Degiuli M., et al. “Randomized clinical trial comparing survival after D1 or D2 gastrectomy for gastric cancer”. British Journal of Sur-
gery 101.2 (2014): 23-31.

15. Seevaratnam R., et al. “A meta-analysis of D1 versus D2 lymph node dissection”. Gastric Cancer 15.1 (2012): 011-0110.

16. Baxter NN and Tuttle TM. “Inadequacy of lymph node staging in gastric cancer patients: a population-based study”. Annals of Surgical 
Oncology 12.12 (2005): 981-987. 

17. Bouvier A-M., et al. “How many nodes must be examined to accurately stage gastric carcinomas?” Cancer 94.11 (2002): 2862-2866.

18. Amin MB., et al. “The Eighth Edition AJCC Cancer Staging Manual: Continuing to build a bridge from a population-based to a more 
“personalized” approach to cancer staging”. CA: A Cancer Journal for Clinicians 67.2 (2017): 93-99. 

19. Songun I., et al. “Surgical Treatment of gastric cancer: 15-year follow-up results of the randomised nationwide Dutch D1D2 trial”. The 
Lancet Oncology 11.5 (2010): 439-449.

20. Santoro R., et al. “Subtotal gastrectomy for gastric cancer”. World Journal of Gastroenterology 20.38 (2014): 13667-13680.

Acknowledgement

This study received no financial funding from any sources. 

https://pubmed.ncbi.nlm.nih.gov/25651787/
https://pubmed.ncbi.nlm.nih.gov/10913380/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3392325/
https://pubmed.ncbi.nlm.nih.gov/8995076/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5215069/
https://www.esmo.org/guidelines/gastrointestinal-cancers/gastric-cancer
https://www.esmo.org/guidelines/gastrointestinal-cancers/gastric-cancer
https://pubmed.ncbi.nlm.nih.gov/23667204/
https://pubmed.ncbi.nlm.nih.gov/23667204/
https://pubmed.ncbi.nlm.nih.gov/16091352/
https://pubmed.ncbi.nlm.nih.gov/16091352/
https://link.springer.com/article/10.1007/s10120-020-01042-y
https://pubmed.ncbi.nlm.nih.gov/24646327/
https://pubmed.ncbi.nlm.nih.gov/24646327/
https://journals.lww.com/annalsofsurgery/Abstract/1998/10000/Relevant_Prognostic_Factors_in_Gastric_Cancer_.2.aspx
https://journals.lww.com/annalsofsurgery/Abstract/1998/10000/Relevant_Prognostic_Factors_in_Gastric_Cancer_.2.aspx
https://pubmed.ncbi.nlm.nih.gov/11815992/
https://pubmed.ncbi.nlm.nih.gov/10188901/
https://pubmed.ncbi.nlm.nih.gov/10188901/
https://pubmed.ncbi.nlm.nih.gov/24375296/
https://pubmed.ncbi.nlm.nih.gov/24375296/
https://pubmed.ncbi.nlm.nih.gov/22138927/
https://pubmed.ncbi.nlm.nih.gov/16244801/
https://pubmed.ncbi.nlm.nih.gov/16244801/
https://pubmed.ncbi.nlm.nih.gov/12115373/
https://pubmed.ncbi.nlm.nih.gov/28094848/
https://pubmed.ncbi.nlm.nih.gov/28094848/
https://pubmed.ncbi.nlm.nih.gov/20409751/
https://pubmed.ncbi.nlm.nih.gov/20409751/
https://pubmed.ncbi.nlm.nih.gov/25320505/

