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Comparative Analysis of before and after the Learning Curve and according to Obesity
for Performing Laparoscopic Distal Gastrectomy in Gastric Cancer Patients

Chang Won Tae, M.D., Seung Wan Ryu, M.D., Young Gil Sohn, M.D.,
In Ho Kim, M.D. and Soo Sang Sohn, M.D.

Department of Surgery, Keimyung University School of Medicine, Daegu, Korea

Purpose: Laparoscopy-assisted distal gastrectomy (LADG) has become a viable alternative treatment for patients
suffering with early gastric cancer. Surgeons have long thought that obesity might increase the rate of intraoperative
or postoperative complications. This study was performed to evaluate the impact of obesity, according to the
learning curve, in patients who underwent laparoscopy assisted distal gastrectomy for gastric cancer.

Methods: We retrospectively reviewed 100 patients who had undergone LADG for gastric cancer between
September 2004 and May 2007 at Keimyung University Dongsan Medical Center. We measured the degree of
obesity by using the body mass index (BMI: kg/m’), and we compared the surgical outcomes between the low
BMI group (BMI <25 ke/m’, n=72) and the high BMI group (BMI >25 kg/m’, n=28). We further subdivided
the patients into the surgeons' number of cumulative LADG cases, the early learning curve group (from the first
patient to the 50th patient) and the late learning curve group (from the 51th patient to the 100th patient). We
analyzed them in terms of the operation time, the amount of intraoperative bleeding, the number of retrieved
lymph nodes, the rate of operative morbidity and the length of the postoperative hospital stay.

Results: There no significant differences between the high and low BMI groups in terms of the patients'
clinicopathologic characteristics and surgical outcomes, but there was a statistically significant difference in the
operation times between the high BMI (303.3 min) and low BMI groups (269.3 min, P=0.029). The postoperative
morbidity was not different between the high BMI (25%) and low BMI groups (12.5%, P=0.12). However, when
we subdivided the patients by the learning curve, there was a statistically significant difference for the operation
time (360 vs 297 minutes, respectively), postoperative morbidity (41.7 vs 10.5%, respectively) and the postoperative
hospital stay (15.5 vs 8.6 day, respectively) between the high BMI and low BMI groups at the early learning curve
period. Especially for male patients, the early learning curve period showed significant differences in the operation
time, the postoperative morbidity and the postoperative hospital stay between the high BMI and low BMI groups,
but in case of the female patients, there was no difference in postoperative morbidity and the length of the post-
operative hospital stay. At the late learning curve period, there was no difference according to gender and obesity.
Conclusion: Obesity itself does not increase operative morbidity when performing LADG in patients with gastric
cancer. However, at a surgeon's initial period of performing LADG, a careful approach seems to be required
for male obese patients. (J Korean Surg Soc 2008;75:20-26)
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Fig. 1. The operative time according to the accumulation of the
case sequence number. The operative time was definitely
decreased around 50th case (black arrow).
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AA kAo 3 F BMIE= 23.64 kg/m’$.2™, BMI 25 kg/m’
ulukel A A G- 727, BMI 25 kg/m® o] 49l I G-
28 ol oAct. oF FollA vho], AW, A% W, kA,
TNM ¥7], "2 AA " olAe SASHZ §-23
Zo] = 919 th(Table 1). B]wtol] w}2 % 3+ 3x4e) vl

Table 1. Patients’ demographics and clinicopathologic character-
istics

High BMI* Low BMI

(n=28) -7y Tvale

BMI (kg/m’, mean+SD ") 272422 22+18 <0001
Age (years, meanirSDT) 58.519.9 59.2+123  0.77
Sex (male/female) 16/12 (1.3 : 1) 49/23 2.1 : 1) 0.30
OP method (B-I/B-II) 23/5 (4.6 : 1) 60/12 (5.0 : 1) 0.88
Tumor size (cm, meaniSDT) 22+1.4 2.7£1.5 021
T stage

1 26 (929%) 67 (94.4%) 0.18

2 2 (7.1%) 1 (1.4%)

3 0 (0%) 3 42%)
TNM stage

I 27 (96.4%) 68 (94.4%) 0.12

I 0 (0%) 4 (5.6%)

m 0 (0%) 0 (0%)

v 1 (3.6%) 0 (0%)
Extent of lymph node dissection

<Dl+«a 1 3.6%) 3 42%) 093

DI+ A 19 (67.9%) 46 (63.9%)

D2 8 (28.6%) 23 (31.9%)

*BMI = body mass index; TSD = standard deviation.
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TA S5 A dd Al whel vke] dgks wla
A3}, FA A e vt 2ol whel A7, 3
, AL A EAIH QD Aol 7L vEbstont, of
A FEARe] AT TAA Ao E(P=0032), T
dZtell glo] mlute] mX& gL {3 TH(Table 4).

Table 2. Surgical outcomes of laparoscopy-assisted gastrectomy in
patients with high (=25) and low BMI (<25)

High BMI* Low BMI
(n=28) (0=72)

P-value

Operation time (min, meaniSDT) 303.3+69.3 269.3+62.9 0.029
Bleeding count (ml, meaniSDT) 78.7+60.8  62.7+60.6 0.24

Length of resection margin

Proximal (cm, mean+SD ") 49+27  45%26 054
Distal (cm, meaniSDT) 5.1+2.5 50+3.1 0.86
Number of retrieved LN
(meaniSDT) 44211477 46.0+16.7 0.61
Postoperative hospital stay
(days, mean+SD ) 11389  9.0+40 007
Postoperative complication 7 25.0%) 9 (125%) 0.12

*BMI = body mass index; TSD = standard deviation; TLN =

lymph node.

Table 3. Subgroup comparison between high (=25) and low BMI (<25) patients according to learning curve

Early learning curve (before 50 cases)

Late learning curve (after 50 cases)

High BMI* Low BMI Pvalue High BMI Low BMI Pvalue
(n=12) (n=38) (n=16) (n=34)

Age (years) 57.7£8.2 57.5%12.7 0.95 59.1£11.3 61.1+11.8 0.57
Sex (male/female) 7/5 26/12 0.52 9/7 23/11 0.92
BMI (kg/mz) 27.342.3 21.8%1.8 <0.001 27.2+2.1 22.6%1.8 <0.001
Operation time (min) 360.8+48.8 297.5+64.2 0.001 260.3147.7 237.9444.1 0.11
Bleeding count (ml) 99.2+73.5 70.3£54.3 0.22 63.3445.7 53.9+66.9 0.56
Number of retrieved lymph nodes 435+14.1 44.1+16.4 091 44.6%15.6 48.1+17.1 0.48
Postoperative complication 5 (41.7%) 4 (10.5%) 0.014 2 (12.5%) 5 (14.7%) 0.83
Postoperative hospital stay (days) 15.5+12.3 8.6£2.9 0.002 8.1£2.5 9.3£5.0 0.24

*BMI = body mass index.
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Table 4. Subgroup comparison between high (=25) and low BMI (<25) patients according to sex at early learning curve period

Early learning curve (before 50 cases)

Male (n=33) Female (n=17)
High BMI* Low BMI Pvalue High BMI Low BMI Pvalue
(n=7) (n=26) (n=5) (n=12)

Age (years) 55.249.6 56.5£13.0 0.77 61.2+4.4 59.6+12.4 0.71
BMI (kg/m’) 26.4+1.9 22.2+1.6 <0.001 28.5+2.7 21.142.2 0.001
Operation time (min) 368.5+49.8 308.2+59.0 0.020 350.0+50.9 274.1+¢71.5 0.032
Bleeding count (ml) 115.7492.5 77.6£56.9 0.33 76.2£29.7 54.5+46.6 0.27
Number of retrieved lymph nodes 47.8+16.4 43.2+15.0 0.51 37.648.1 46.1£19.6 0.22
Postoperative complication 3 (42.9%) 2 (1.7%) 0.021 2 (40.0%) 2 (16.7%) 0.30
Postoperative hospital stay (days) 15.514.1 7.8+0.8 0.007 15.611.0 10.3+4.7 0.17

*BMI = body mass index.

Table 5. Subgroup comparison between high (=25) and low BMI (<25) patients according to sex at late learning curve period

Late learning curve (after 50 cases)

Male (n=32) Female (n=18)
High BMI* Low BMI P-value High BMI Low BMI P-value
(n=9) (n=23) (n=7) (n=11)
Age (years) 56.4+12.7 60.0+12.1 0.47 62.519.0 63.2+11.4 0.88
BMI (kg/m’) 27.5+1.8 22.6x1.9 <0.001 26.8+2.5 22.6+1.8 0.004
Operation time (min) 271.1£57.9 245.3£39.9 0.24 246.4128.6 222.2+50.3 0.21
Bleeding count (ml) 75.2£50.4 60.4+80.3 0.61 48.0+36.8 40.9+22.3 0.65
Number of retrieved lymph nodes 38.1£11.8 442+13.3 0.22 53.1+16.6 56.0+21.5 0.74
Postoperative complication 1 (11.1%) 5 (21.7%) 0.48 1 (14.3%) 0 (0%) 0.19
Postoperative hospital stay (days) 7219 9.745.4 0.06 9.2+2.9 8.714.2 0.74
*BMI = body mass index.
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Table 6. Postoperative complication

High BMI* (n=28)

Low BMI (n=72)

P-value
Early' (n=12) LateT (n=16) Early (n=38) Late (n=34)
Overall (%) 7 (25.0%) 9 (12.5%) 0.12
5 (41.7%) 2 (12.5%) 4 (10.5%) 5 (14.7%)
Wound seroma & infection 2 1 0 1
Intraabdominal bleeding 0 1 0 0
Anastomosis bleeding 1 0 1 1
Duodenal stump leakage 0 0 0 1
Intraabdominal abscess 0 0 0 1
Intestinal obstruction 0 0 0 1
Delayed gastric emptying 2 0 1 0
Pancreatitis 0 0 1 0
pMmcC’ 0 0 1 0

*BMI = body mass index;
branous colitis.
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