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Removal of lower part of stomach until good clearance of tumor is achieved, usually done with
lymphadenectomy.

Distal Gastrectomy

D2 Lymphadenectomy Reconstruction



SINGLE incision made
usually from xiphysternum

to umbilicus

LR

PositionTotal of 6 trocars

12 mm trocar below umbilicus for laparoscope
Four 5-mm trocars inserted in the upper right, median left, left abdomen
and middle right abdomen 
One 12-mm trochar was inserted in the middle left abdomen

1.
2.

3.

Open Distal 
Gastrectomy (ODG)

Laparoscopic Distal 
Gastrectomy (LDG)



Aim of Study
Evaluate the short-term outcomes
of KLASS-02-RCT a multicenter
randomized controlled trial
comparing laparoscopic distal
gastrectomy (LDG) with D2
lymphadenopathy with open distal
gastrectomy (ODG).
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Recruitment

1:1 allocation ratio using a
confidential block size 

III

After randomization, surgeons
immediately informed the
patient which type of operation
they would undergo to meet a
patient's "right to know", as
recommended by the
instituitional review board (IRB)

IV

Randomization was
performed before operation

I

Blocked randomization

II

Methodology



Inclusion
Criteria

Patient’s age between 20 and 80 years
Histologically confirmed gastric adenocarcinoma 
Tumour of cT2 to cT4a (tumor invaded proper muscle to
exposed to serosa) and of cN0 to cN1 (metastasis in
perigastric lymph nodes or lymph nodes along the left
gastric artery) in preoperative gastroscopy, endoscopic
ultrasound, and/or abdominal computed tomography
Tumor can be resected by distal gastrectomy in curative
intention
Eastern Cooperative Oncology Group (ECOG)
performance status of 0 or 1
American Society of Anesthesiology (ASA) score of class
I to III
Patient agreed to participate this trial through informed
consent

1.
2.
3.
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6.
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Methodology



Performance status of patients with active cancer under treatment

Eastern Cooperative Oncology Group (ECOG)



American Society of Anesthesiology (ASA)
Score

WHAT IS ASA SCORE?

It is used to classify
patients heath status

prior to surgery. 
A subjective assessment

of a patient's overall
health that is based on 5

classes. 



Exclusion
Criteria Possible metastasis

Existence of other malignancies within

last 5 years 

History of previous gastric resection

Gastric cancer-related complication

(complete obstruction or perforation) 

History of gastric cancer treatment by

endoscopic resection, chemotherapy

and/or radiotherapy
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Primary Outcome

Secondary Outcome

3-year disease-free survival

Surgical morbidity and mortality
overall morbidity, local complications (wound, fluid collection, intra-abdominal
bleeding, intra-luminal bleeding, ileus, anastomotic stricture, anastomotic leakage,
pancreatitis/pancreatic leakage), systemic complication (pulmonary, urinary, renal,
hepatic, cardiac), other complication, C-D grade, readmission, 90-d mortality

Postoperative pain and recovery 
first flatus, first diet, postoperative stay, WBC, Hb, platelet, total bilirubin, amylase

1.
a.

2.
a.



Results

Outcomes
Analysis
Results
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Analysis
Two different populations
were defined for analysis

Include all patients except patients who
did not receive surgery or gastrectomy 
Patient who switched to the other surgical
approach (laparoscopic vs open) after
randomization (ie, swapping) at their own
will were analyzed by the actual
treatment, not by allocated treatment 

First Population: actual
treatment (AT) group

exclude patients who swapped the group,
underwent open conversion, total
gastrectomy combined resection except for
cholecystectomy (for gallbladder diseases),
or lymphadenectomy less than D2 from AT
group 

Second Population: modified
per protocol (mPP) group



Reason to use AT rather than intention to treat (IIT)
investigator tried to minimize the swapping case number (17 swapping cases after randomization); “actually
received surgery” more valuable than allocated surgery in the analysis of morbidity and mortality 



Surgical & Pathological Outcome

Operation
Time

AT ANALYSIS MPP ANALYSISOUTCOME

LDG (longer) -
227.1 min, 

P<0.001

LDG (lesser) -
153.8 mL, 

P<0.001

Blood 
Loss

Complications 

3 cases of positive resection margins in AT group: 2 (in ODG) has distant metastases; 1 (in LDG) converted to
ODG and from distal to total gastrectomy due to tumor aggressiveness.

LDG (longer) -
225.7 min, 

P<0.001

LDG (lesser) -
162.3 mL, 

P<0.001



Surgical Morbidity & Mortality

Overall
Morbidity

AT ANALYSIS MPP ANALYSISOUTCOME

Fluid
Collection

LDG (lower) -
16.3%, 
P=0.013

Intra-
abdominal
bleeding

Clavien-Dindo Classification (Grade)

LDG (lower) -
16.6%, 

P=0.003

LDG (lesser) -
2.5%, 

P=0.046

LDG (lesser) -
2.2%, 

P=0.032

LDG (lesser) -
0.4%, 

P=0.035

LDG (lesser) -
0.4%, 

P=0.064

Other local complications and all systemic
complications were not different between groups

II

IIIb

LDG (lower) -
9.2%, 

P=0.051

LDG (lower) -
8.9%, 

P=0.036

LDG (lower) -
1.4%, 

P=0.037

LDG (lower) -
1.5%, 

P=0.093



Classification of complication based on
therapy needed for complications

Clavien-Dindo Classification

AT analysis 
Fewer Grade IIIb complications

seen in LDG group



mPP analysis
Lower rate of Grade II

complications after LDG



Surgical Morbidity & Mortality

Readmission
Rates

AT ANALYSIS MPP ANALYSISOUTCOME

Ninety
Days'

Mortality
Rate

LDG (lower) -
3.5%, 

P=0.731

LDG (lower) -
3.9%, 

P=0.754

LDG (lower) -
0.4%, 

P=0.682

LDG (lower) -
0.4%, 

P=0.686

Other local complications and all systemic
complications were not different between groups

Causes: 3 duodenal stump leakages (1
laparoscopy and 2 open)
1 intra-abdominal bleeding
(laparoscopy)
1 aspiration pneumonia caused by
ileus (open) 



Postoperative Recovery

First Flatus

AT ANALYSIS MPP ANALYSISOUTCOME

First Diet

LDG (lower) -
3.5d, 

P=0.051

Postopera-
tive Stay

LDG (shorter) -
3.5d, 

P=0.025

No difference

LDG (shorter) -
8.1d, 

P=0.035

LDG (shorter) -
8.1d, 

P=0.017

Hb

WBC

Total
Bilirubin &

Serum
Amylase

Significantly lower in LDG

Higher in LGD

No difference



Postoperative Recovery

1st
Postoperative

Day

AT ANALYSIS MPP ANALYSISOUTCOME

LDG (lower) -
4.2, 

P=0.039

Visual Analogue Scale (VAS); 
(Asterisk means statistically significant)

Time of analgesics use except PCA (patient-
controlled analgesia);
(Asterisk means statistically significant)

VAS Score

similar results
to AT analysis

5th
Postoperative

Day

LDG (lower) -
2.5, 

P=0.003

similar results
to AT analysis

Number of Applications of
Analgesics in addition to PCA

LDG (lower) -
0.4, 

P=0.017

similar results
to AT analysis



VAS Score
Visual Analogue Score RESULTS

AT analysis
VAS score on 1st post

operative day:  (4.2 ± 2.3
vs 4.5 ± 2.4, P = 0.039)
5th post operative day :

(2.5 ± 1.6 vs 2.8 ± 1.7, P =
0.003)



mPP analysis 

similar results as AT



Discussion

Long-term outcome of

KLASS-02-RCT to confirm

the final impact of LDG for

locally advanced gastric

cancer 



Conclusion

Laparoscopic distal gastrectomy

with D2 lymph node dissection for

locally advanced gastric cancer is

safe and shows benefits such as

lower complication rate, faster

recovery, and less pain, when

being compared to open surgery 
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