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Clinicopathological Characteristics of Gastric Cancer and Survival Improvement by Surgical
Treatment in the Elderly

Ju Young Choi, Ki-Nam Shim, Sun Hee Roh, Chung Hyun Tae, Seong-Eun Kim, Hye-Kyung Jung, Tae-Hun Kim, Sung-Ae Jung, Kwon
Yoo and Il Whan Moon

Department of Internal Medicine, Ewha Medical Research Institute, Ewha Womans University School of Medicine, Seoul, Korea

Background/Aims: It has been known that elderly patients with gastric cancer show worse general condition and higher
comorbidities. Therefore, few elderly patients undergo surgery. This study was designed to determine clinicopathological character-
istics of gastric cancer in elderly patients and evaluate their survival improvements by the surgical treatment.

Methods: Gastric cancer patients, diagnosed at Ewha Womans University Mokdong Hospital between 2000 to 2004, were
divided into two groups those aged =65 years vs. <65 years. Clinicopathological characteristics, incidence of postoperative
complications, and survival time of patients in each group were analyzed.

Results: Total 370 patients were subjected and divided into the elderly and the younger group (55.4% vs. 44.6%). The elderly
group showed higher incidences of hypertension and cardiovascular disease. Well differentiated adenocarcinoma was more
frequently found in the elderly group (19.0% vs. 10.0%, p=0.025). There were no differences of operation time (242.6+70.7
vs. 257.3+83.8 min, p=0.115), postoperative hospital stays (15.8+10.6 vs. 14.749.8 days, p=0.361), and incidence of any
complications (6.7% vs. 9.9%, p=0.309) between the two subgroups. The significant factors related with the elderly patient’s
survival were the tumor-node-metastasis (TNM) stage (stage |, hazard ratio [HR] 1.00; stage Il, HR 1.28, 95% confidence
interval [Cl] 0.44-3.72; stage lll, HR 4.06, 95% Cl 2.08-7.92, stage IV, HR 9.78, 95% Cl 4.97-19.26; p<0.001) and the treatment
modality (laparoscopy, HR 1.00; open surgery, HR 3.90, 95% Cl 2.43-6.26; p<0.001). The elderly patients who underwent
gastric cancer surgery showed prolonged survival on TNM stage |, Il, and Ill than those who were treated conservatively.
Conclusions: In the elderly patients with gastric cancer, those who had received surgical treatments showed significantly higher
survival rate than those who had treated conservatively. Therefore, aggressive surgical treatments should be seriously considered
even for the elderly patients with gastric cancer. (Korean J Gastroenterol 2011;58:9-19)
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Fig. 1. Age distribution of the patients and difference of treatment
modality according to age distribution.
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Table 1. Baseline Characteristics of the Patients

Age <65 (n=205)

Age>65 (n=165)

Characteristics No. (%) No. (%) p-value
Mean age (yr) 51.8+9.2 72.9+5.7
Gender Male 135 (65.9) 82 (49.7) 0.002
Female 70 (34.1) 3 (50.3)
Chief complaint Screening 32 (15.6) 5 (9.1) 0.062
Advanced cancer 11/32 (34.4) 8/15 (53.3) 0.217
I, v 7/32 (21.9) 4/15 (26.7) 0.718
Abdominal pain 113 (55.1) 4 (50.9) 0.419
Dyspepsia 1 (15.1) 9 (17.6) 0.524
Bleeding® 17 (8.3) 7 (10.3) 0.506
Others® 39 (19.0) 3 (32.1) 0.004
ASA | 109 (53.2) 4 (32.7) <0.001
1] 89 (43.4) 4 (57.0)
I} 7 (3.4) 7 (10.3)
Associated disease Hypertension 31 (15.6) 1 (30.9) <0.001
Diabetes mellitus 25 (12.2) 8 (17.0) 0.193
Cardiac disease’ 8 (3.9) 6 (9.7) 0.024
Pulmonary disease’ 7 (3.4) 0 (6.1) 0.227
Liver disease® 8 (3.9) 6 (3.6) 0.894
Neurologic disease’ 4 (2.0) 6 (3.6) 0.324
Chronic renal failure® 2 (1.0) 1 (0.6) 0.808
Other diseases” 2 (1.0) 2 (1.2) 0.827
Family history of gastric cancer 10 (4.9) 4 (2.4) 0.230
Tumor marker CEA <5 ng/mL 162/192 (84.4) 131/161 (81.4) 0.455
>5 ng/mL 30/192 (15.6) 30/161 (18.6)
CA 199 <27 U/mL 160/188 (85.1) 117/154 (76.0) 0.032
>27 U/mL 28/188 (14.9) 37/154 (24.0)
Gross feature Early cancer 82 (40.0) 7 (28.5) 0.021
Advanced cancer 123 (60.0) 118 (71.5)
Tumor location Upper third 19 (9.3) 4 (8.5) 0.094
Middle third 83 (40.5) 8 (29.1)
Lower third 97 (47.3) 6 (58.2)
Whole 6 (2.9) 7 (4.2)
No. of tumor 1 200 (97.6) 158 (95.8) 0.330
>2 5 (2.4) 7 (4.2)
WHO classification Well-differentiated 30 (14.6) 1 (18.8) 0.021
Moderately-differentiated 76 (37.1) 7 (40.6) 0.450
Poorly-differentiated 65 (31.7) 6 (27.9) 0.478
Mucinous adenocarcinoma 2 (1.0) 1 (0.6) 0.878
Signet ring cell 32 (15.6) 0 (12.1) 0.486
TNM stage | 89 (43.4) 3 (32.2) 0.092
] 21 (10.2) 6 (9.7)
1[I 47 (23.0) 1 (24.8)
\% 48 (23.4) 5 (33.3)
Treatment modality Surgery group 180 (87.8) 121 (73.3) 0.001
Conservative group 25 (12.2) 4 (26.7)

ASA, American Society of Anesthesiologists; WHO classification, World Health Organization classification; TNM stage, tumor-node-metastasis

stage.

“Hematemesis; melena; hematochezia.

PDizziness; nausea; vomiting; anorexia; weight loss; fatigue.

°Heart failure; arrhythmia; valvular disease; coronary heart disease; old myocardial infarction; pericardial effusion.

“Pneumonia; pulmonary tuberculosis; emphysema; asthma; chronic obstructive pulmonary disease; pleural effusion.

°Cirrhosis; chronic hepatitis B; chronic hepatitis C; aspartate aminotransferase >40 IU/L or alanine aminotransferase >40 IU/L.
‘Cerebral infarction history; neurosurgery history.

®Increased creatinine level.

hHyperlipidemia; hyperthyroidism; gout.

The Korean Journal of Gastroenterology
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Table 2. Baseline Characteristics in Surgery Group

Age <65 (n=180) Age=65 (n=121) pvalue
No. (%) No. (%)
Clinical characteristics
Preoperative ASA | 9 (49.4) 23 (19.0) <0.001
Il 4 (46.7) 84 (69.4)
11 7 (3.9) 14 (11.6)
Associated disease Hypertension 28 (15.6) 38 (31.4) 0.001
Diabetes mellitus 21 (11.7) 21 (17.4) 0.164
Cardiac disease® 8 (4.4) 9 (7.4) 0.271
Pulmonary disease® 7 (3.9) 5 (4.1) 0.916
Liver disease’ 6 (3.3) 4 (3.3) 0.990
Neurologic disease’ 3 (1.7) 2 (1.7) 0.993
Chronic renal failure® 2 (1.1) 1 (0.8) 0.808
Other diseases’ 2 (1.1) 2 (1.7) 0.689
No. of associated disease 0 122 (67.8) 63 (52.1) 0.019
1 44 (24.4) 37 (30.5)
2 11 (6.1) 18 (14.9)
>3 3 (1.7) 3 (2.5)
Pathologic characteristics
Tumor location Upper third 16 (8.9) 6 (5.0) 0.030
Middle third 74 (41.1) 36 (29.7)
Lower third 88 (48.9) 74 (61.2)
Whole 2 (1.1) 5 (4.1)
Tumor size =5 cm 43 (23.9) 40 (33.1) 0.081
No. of tumor 1 177 (98.3) 116 (95.9) 0.193
>2 3 (1.7) 5 (4.1)
N staging NO 6 (53.3) 6 (46.3) 0.232
N1-N3 4 (46.7) 5 (53.7)
TNM stage | 8 (48.9) 9 (40.5) 0.070
Il 20 (11.1) 1 (9.0)
1] 6 (25.6) 36 (29.8)
v (14.4) 25 (20.7)
Mode of operation and postoperative complications
Laparoscopic surgery 43 (23.9) 17 (14.0) 0.036
Lymph node dissection D1 9 (5.0) 6 (5.0)
D2 163 (90.6) 107 (88.4) 0.713
D3 8 (4.4) 8 (6.6)
Associated resection 14 (7.8) 16 (13.2) 0.123
Postoperative complications 12 (6.7) 12 (9.9) 0.309
Surgically related 10 (5.6) 10 (8.2)
Leakage 2 (1.1) 2 (1.7) 0.687
Abscess 2 (1.1 2 (1.7) 0.687
Bleeding 3 (1.7) 3 (2.5) 0.621
lleus 1 (1.0) 0 (0.0) 0.411
Wound problem 2 (1.1) 4 (3.3) 0.182
Nonsurgically related 2 (1.1 2 (1.7)
Mortality 1 (1.0) 2 (1.7) 0.852
Postoperative hospital stay (days) 14.7+9.8 15.8+10.6 0.361
Operation time (min) 257.3+83.8 242.6+£70.7 0.115

ASA, American Society of Anesthesiologists; D, Lymph node dissection; TNM stage, tumor-node-metastasis stage.

®Heart failure; arrhythmia; valvular disease; coronary heart disease; old myocardial infarction; pericardial effusion.

°Pheumonia; pulmonary tuberculosis; emphysema; asthma; chronic obstructive pulmonary disease; pleural effusion.

°Cirrhosis; chronic hepatitis B; chronic hepatitis C; aspartate aminotransferase >40 IU/L or alanine aminotransferase >40 IU/L.
dCerebral infarction history; neurosurgery history.

°Increased creatinine level.

nyperIipidemia; hyperthyroidism; gout.
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Table 3. Univariate and Multivariate Analysis of Overall Cancer Survival in All Surgical Treatment Group

Univariate analysis

Multivariate analysis

No. of
atients
(tf,’ta|=301) (ﬁeém) HR (95% Cl) p-value HR® (95% Cl)  p-value
Demographic features

Age (yr) <65 180 77 1.00 0.009 - NS
=65 121 62 1.60 (1.12-2.29) -

Gender Male 181 72 1.00 0.367
Female 120 72 0.84 (0.58-1.22)

ASA | 112 72 1.00 0.273
1] 168 71 1.01 (0.76-1.53)

1} 21 45 1.15 (0.85-1.56)

CEA (ng/mL) <5 251 74 1.00 <0.001 1.00 <0.001
>5 34 19 2.64 (1.67-4.17) 1.59 (1.00-2.53)

CA19-9 (U/mL) =27 237 75 1.00 0.003 - NS
>27 42 22 1.33 (1.02-1.72) -

Associated disease Hypertension No 235 75 1.00 0.075

Yes 66 51 1.43 (0.95-2.17)

Diabetes mellitus No 259 72 1.00 0.832
Yes 42 66 1.02 (0.60-1.76)

Cardiac disease No 284 72 1.00 0.251
Yes 17 71 1.36 (0.67-2.77)

Pulmonary disease No 289 72 1.00 0.406
Yes 12 39 1.36 (0.58-3.22)

Liver disease No 291 72 1.00 0.352
Yes 10 32 1.38 (0.54-3.53)

Neurologic disease No 296 72 1.00 0.413
Yes 5 31 1.37 (0.41-4.54)

Characteristics of gastric cancer

Tumor location Upper third 22 55 1.00 0.001 - NS
Middle third 110 75 1.29 (0.61-2.74) -

Lower third 162 67 1.30 (0.62-2.70) -
Whole 7 12 2.65 (0.91-7.72) -

WHO classification Well-differentiated 44 84 1.00 0.106 - NS
Moderately-differentiated 115 72 1.81 (0.91-3.59) -
Poorly-differentiated 84 40 2.75 (1.38-5.46) -

Signet ring cell 42 70 2.00 (0.92-4.34) -

TNM stage | 137 85 1.00 <0.001 1.00 <0.001
I 31 84 0.77 (0.22-2.72) 1.28 (0.38-3.45)

1l 82 38 3.77 (1.93-7.36) 5.90 (3.37-10.35)
v 51 14 13.65 (6.96-26.74) 21.77 (12.18-33.41)

Operation method Laparoscopy 60 88 1.00 <0.001 - NS
Open surgery 241 62 2.95 (1.85-10.25) -

0S, overall survival;

®Adjusted for age, CEA, CA 19-9, tumor location, WHO classification, TNM stage, and operation method.
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HR, hazard ratio; ASA, American Society of Anesthesiologists; WHO classification, World Health Organization classifi-
cation; TNM stage, tumor-node-metastasis stage.
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Table 4. Univariate and Multivariate Analysis of Overall Cancer Survival in All Older Patients

No. of Univariate analysis Multivariate analysis
atients
(tgta|=165) (ﬁ‘eé?;z) HR (95% CI) pvalue HR® (95% Cl)  p-value
Demographic features
Age (yr) 65-69 56 41 1.00 0.044 - NS
70-74 50 33 1.63 (0.95-2.89) -
=75 59 29 1.91 (1.14-3.21) -
Gender Male 82 34 1.00 0.925
Female 83 30 0.99 (0.65-1.49)
ASA 1 75 60 1.00 0.118
2 73 20 1.33 (0.86-2.07)
3 17 36 1.17 (0.58-2.34)
CEA (ng/mL) <5 131 60 1.00 <0.001 1.00 <0.001
>5 30 7 2.62 (1.63-4.20) 1.59 (1.00-2.53)
CA19-9 (U/mL) =27 117 54 1.00 0.001 - NS
>27 37 9 2.05 (1.30-3.25) -
Associated disease Hypertension No 114 38 1.00 0.305
Yes 51 51 1.18 (0.78-1.80)
Diabetes mellitus No 137 33 1.00 0.997
Yes 28 28 0.92 (0.53-1.62)
Cardiac disease No 149 36 1.00 0.096
Yes 16 17 1.50 (0.81-2.77)
Pulmonary disease No 155 35 1.00 0.010 - NS
Yes 10 5 2.14 (1.04-4.41) -
Liver disease No 159 33 1.00 0.816
Yes 6 30 0.73 (0.22-2.75)
Neurologic disease No 159 34 1.00 0.562
Yes 6 10 1.55 (0.54-4.49)
Characteristics of gastric cancer
Tumor location Upper third 96 45 1.00 0.102 - NS
Middle third 48 30 1.28 (0.83-2.00) -
Lower third 14 18 1.64 (0.83-3.23) -
Whole 7 12 2.36 (1.01-5.52) -
WHO classification Well-differentiated 25 78 1.00 0.001 - NS
Moderately-differentiated 71 24 3.32 (1.50-7.37) -
Poorly-differentiated 45 26 4.11 (1.81-9.34) -
Signet ring cell 19 19 4.12 (1.64-10.35) -
TNM stage | 54 72 1.00 <0.001 1.00 <0.001
1] 16 66 2.49 (1.06-5.83) 1.28 (0.44-3.72)
1} a7 28 4.32 (2.26-8.26) 4.06 (2.08-7.92)
\% 48 6 13.48 (7.04-25.80) 9.78 (4.97-19.26)
Treatment modality Surgery group 121 94 1.00 <0.001 1.00 <0.001
Conservative group 44 5 4.86 (3.15-7.47) 3.90 (2.43-6.26)

0S, overall survival; HR, hazard ratio; ASA, American Society of Anesthesiologists; WHO classification, World Health Organization classifi-
cation; TNM stage, tumor-node-metastasis stage.
#Adjusted for age, CEA, CA 19-9, pulmonary disease, tumor location, WHO classification, TNM stage, and operation method.
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Fig. 2. Kaplan-Meier overall survival curves for the younger group (age < 65) and older group (age = 65) according to the each stage of gastric
cancer in surgery group. The cumulative survival rate of the older group (stippled line) was not significantly different from that of the younger
group (solid line) in each stage (A; stage |, B; stage Il, C; stage lll, D; stage VI).
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Fig. 3. Kaplan-Meier overall survival curves for the surgery group and conservative group for each stage of gastric cancer in the older (age = 65),
stage | (A), 11 (B), lll (C), and IV (D). The cumulative survival rate of the surgery group (solid line) was significantly better than that of the conservative

group (stippled line) in the stage |, Il, and I, but not in stage IV.
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