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A Comparision of Cancer Related Survival Rate
in Extreme Aged Gastric Cancer Patients

Jong Hoon Lee, M.D., Woo Jin Hyung, M.D., Sung Hoon Noh, M.D.
and Jin Sik Min M.D.

Department of Surgery, Yonsei University College of Medicine, Seoul, Korea

Purpose: Whether the clinical features of the gastric cancer in extremely aged patients differs from
that in patients of ususal age has been controversial. The purpose of this study is to clarify the
clinicopathologic features, including prognosis, especially cancer-related survival rates of gastric cancer
in extremely age patients. Methods: Among 3,104 gastric cancer patients who had received a gastrectomy
from 1987 to 1995, a young age group (YOUNG), 153 patients under 5 percentile, aged <33, and an
old age group (OLD), 139 patients over 95 percentile, aged =73, were compared retrospectively with
usual age group (CONTROL); 609 patients of median 20 percentile, aged 53 to 58. Results: YOUNG
showed a female preponderance, a predominance of undifferentiated histology, and a higher peritoneal
metastasis than CONTROL and OLD. OLD showed a lower prevalence of early gastric cancer and a
preponderance of lower body location than YOUNG and CONTROL. The surgical extent of each group
did not differ. YOUNG suffered less operative morbidity; however, the operative morbidity was similar
between CONTROL and OLD. The operative mortality and the recurrence rate of the groups were not
different. The prognosis of YOUNG was similar to that of CONTROL. Because of the higher incidence
of non-gastric cancer related deaths, the prognosis of OLD was poorer than that of CONTROL. However,
the stomach cancer related survival rates of the groups were not different. Conclusion: Although some
clinicopathologic differences are seen between the age groups, they demonstrate similar cancer related
survival rate as long as a gastrectomy is performed. Extreme age is neither a poor prognostic factor
nor a factor for limiting of the extent of the gastrectomy. However, early diagnosis still remains the
prerequisite for improving the prognosis for gastric cancer in extremely aged patients.
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Fig. 1. Histogram showing the age distribution of patients.
The curved line is the normal distribution curve of
this histogram.
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Table 1. Comparison of the overall patients

YOUNG (%) (n=153)

CONTROL (%) (n=609) OLD (%) (n=139)

Sex

Male 68 (44.4)

Female 85 (55.6)

M : F ratio*' 0.8:1
Tumor size

<4 cm 73 (47.7)
4~8 cm 52 (34.0)
>8 cm 28 (18.3)

Locationt""

Lower 59 (38.6)

Middle 70 (45.7)

Upper 21 (13.7)

Whole 3 20
Histology*‘T

Differentiated 8 (5.2)

Undifferentiated 145 (94.8)
Depth of invasion ¥

T1 51 (33.3)

T2 23 (15.0)

T3 70 (45.8)

T4 9 (5.9
Nodal stage

NO 81 (52.9)

N1 39 (25.5)

N 2 17 (11.1)

N3 16 (10.5)
Stage

I 64 (41.8)

I 23 (15.0)

m 37 (24.2)

v 29 (19.0)

430 (70.6) 90 (64.7)
179 (29.4) 49 (35.3)
24:1 1.8:1
255 (41.9) 47 (33.8)
258 (42.4) 69 (49.6)
96 (15.8) 23 (16.5)
293 (48.1) 86 (61.9)
242 (39.7) 43 (30.9)
69 (11.3) 8 (5.8)

5 (0.8 2 (1.4)
259 (42.5) 67 (48.2)
350 (57.5) 72 (51.8)
173 (28.4) 23 (16.5)
136 (22.3) 40 (28.8)
250 (41.1) 67 (48.2)
50 (8.2) 9 (6.5)
278 (45.6) 53 (38.1)
178 (29.2) 46 (33.1)
95 (15.6) 22 (15.8)
58 (9.5) 18 (13.0)
231 (37.9) 40 (28.8)
111 (18.2) 32 (23.0)
173 (28.4) 41 (29.5)
94 (15.5) 26 (18.7)

*marked variables = p<0.05 by chi-square test (YOUNG vs CONTROL)
Ymarked variables = p<0.05 by chi-square test (OLD vs CONTROL)
Tmarked variables = p<0.05 by chi-square test (YOUNG vs OLD)

groteh(ehd 2=04.8%, tlZF=57.5%)(Table 1). £,
ehd ol =79 vi=Foll uld Aoty Wx
7} ot (e dE=62.7%, HEZT=49.7%), &¢H £
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=64.7%)(Table 2). A4 AL B¢ FdFelAe
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c}(Table 3).
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Table 2. Comparison of the early gastric cancer patients

Young (%) (n=51)

CONTROL (%) (n=173) OLD (%) (n=23)

Sex

Male 25 (49.0)

Female 26 (51.0)

M : F ratio* 10:1
Gross type*’lr

Elevated 1 0

Flat 8 (157

Depressed 42 (82.3)
Tumor size

<2 cm 16 (31.4)
2~4 cm 24 (47.0)
>4 cm 11 (21.6)

Location

Lower 28 (54.9)

Middle 20 (39.2)

Upper 3 (59

Whole 0 (0.0)
l-listology""T

Differentiated 4 (7.8)

Undifferentiated 47 (92.2)
Depth of invasion*

Mucosa 32 (62.7)

Submucosa 19 (37.3)
Node metastasis

Negative 46 (90.2)

Positive 5 (9.9

119 (68.8) 13 (56.5)
54 (31.2) 10 (43.5)

22:1 13:1
33 (19.1) 8 (34.8)
28 (16.2) 4 (17.4)
112 (64.7) 11 (47.8)
74 (42.8) 11 (47.8)
68 (39.3) 8 (34.8)
31 (17.9) 4 (17.4)
91 (52.6) 13 (56.5)
66 (38.2) 9 (39.1)
15 8.7 1 @4.3)

1 (0.6) 0 (0.0
86 (49.7) 11 (47.8)
87 (50.3) 12 (52.2)
86 (49.7) 14 (60.9)
87 (50.3) 9 (39.1)
147 (85.0) 21 (91.3)
26 (15.0) 2 @87

*marked variables = p<0.05 by chi-square test (YOUNG vs CONTROL)
Tinarked variables = p<0.05 by chi-square test (YOUNG vs OLD)
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Table 3. Comparison of the advanced gastric cancer patients

YOUNG (%) (n=102)

CONTROL (%) (n=436) OLD (%) (n=116)

Sex

Male 43 (42.2)

Female 59 (57.8)

M : F ratio*’ 07:1
Gross type*"

Borrmann 1 0 0.0

Borrmann 1T 24 (23.5)

Borrmann I 64 (62.8)

Borrmann IV 14 (13.7)
Tumor size

<4 cm 33 (324)
4~8 cm 41 (40.2)
>8 cm 28 (27.4)

Location* 7

Lower 31 (30.4)

Middle 50 (49.0)

Upper 18 (17.7)

Whole 3 29
Histology* '

Differentiated 4 (39

Undifferentiated 98 (96.1)
Liver metastasis* '

Negative 102 (100)

Positive 0 (0.0
Peritoneal metastasis* '

Negative 83 (81.4)

Positive 19 (18.6)
Nodal stage

NO 35 (34.3)

N1 34 (33.3)

N2 17 (16.7)

N3 16 (15.7)

311 (71.3) 77 (66.4)
125 (28.7) 39 (33.6)
25:1 20:1
35 (8.0) 9 (1.8
78 (17.9) 24 (20.6)
267 (61.3) 74 (63.8)
56 (12.8) 9 (1.8
113 (25.9) 28 (24.2)
232 (53.2) 65 (56.0)
91 (20.9) 23 (19.8)
202 (46.3) 73 (62.9)
176 (40.4) 34 (29.4)
54 (12.4) 7 (6.0)

4 (09) 2 (1.7
173 (39.7) 56 (48.3)
263 (60.3) 60 (51.7)
423 (97.0) 112 (96.6)

13 3.0 4 (3.4)
412 (94.5) 112 (96.6)
24 (5.5 4 (3.9
131 (30.0) 32 (27.6)
156 (35.8) 44 (31.9)
94 (21.6) 22 (19.0)
55 (12.6) 18 (15.5)

*marked variables = p<0.05 by chi-square test (YOUNG vs CONTROL)
"marked variables = p<0.05 by chi-square test (OLD vs CONTROL)
"marked variables = p<0.05 by chi-square test (YOUNG vs OLD)

Hole nHFNA =T} F3teh(Table 3).
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Table 4. Comparison of the operative & follow-up results

YOUNG (%) (n=153) CONTROL (%) (n=609) OLD (%) (n=139)

OperationT

Subtotal 97 (63.4) 447 (73.4) 113 (81.3)

Total 56 (36.6) 162 (26.6) 26 (18.7)
Lymph node dissection

D1 1 0.7 12 20 8 (58

D2 32 (20.9) 106 (17.4) 27 (19.4)

D3 115 (75.2) 468 (76.8) 100 (71.9)

D4 5 (3.3 23 (3.8) 4 (29
Combined resction

No 103 (67.3) 446 (73.2) 107 (77.0)

Yes 50 (32.7) 163 (26.8) 32 (23.0)
Curability* T

Curative 128 (83.7) 554 (91.0) 127 (91.4)

Non-curative 25 (16.3) 55 (9.0) 12 (8.6)
Operative

Morbidity*‘* 6 (39 82 (13.5) 21 (15.1)

Wound infection 1 (16.7) 6 (1.3) 3 (14.3)

Intraabdominal abscess 2 (33.3) 16 (19.5) 2 (95

Anastomosis leakage 0 (0.0 3 37 1 (4.8)

Postoperative bleeding 0 (0.0) 4 (4.9 0 (0.0

Pulmonary complication 1 (16.7) 28 (34.1) 12 (57.1)

Others 2 (33.3) 25 (30.5) 3 (14.3)
Operative

Mortality 1 07 5 (0.8) 1 0.7
Recurrence !

Negative 88 (72.1) 370 (70.5) 69 (62.2)

Positive 34 (27.9) 155 (29.5) 42 (37.8)

Unknown ' 6 29 16
Causes of death™ T

Gastric cancer related 53 (94.6) 189 (84.0) 47 (72.3)

Gastric cancer unrelated 3 (54 36 (16.0) 18 (27.7)

Unknown ' 3 18 15

*marked variables: p<0.05 by chi-square test (YOUNG vs CONTROL)
Tmarked variables: p<0.05 by chi-square test (OLD vs CONTROL)

T marked variables: p<0.05 by chi-square test (YOUNG vs OLD)

%97 non-curative cases and unknown cases were excluded from the analysis.
' Unknown cases were excluded from the analyses.

Y Analysis was performed among the 382 dead patients.

151%). &3 F4e THZNA F2 TFANA £ Aol glsich ATULE ¢ F AU BAE
Fuzo] WAHAN(T1%) HZZANE EFZA F PAF 94.6%, NI 84%, 1Y 723%
Py Zo] kot F4 AXAZ, F¢ F W5 7L B2 AU AL F2 AHLR AW Aol
o s, BAU 5% 5 R dSo) MG geon dFol FUIEFE A% o9 & WL
o e DA ARE g ALES dPTN 2 A% Ado] WTH(Table 4).
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Fig. 2. Survival curves and 5-year survival rates of overall patients. a) Survival curves when considered the deaths of
any causes. b) Survival curves when considered the deaths of stomach cancer related (Patients died of unknown

causes were excluded and non-gastric cancer deaths were considered lost to follow-up).
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Fig. 3. Survival curves and 5-year survival rates according to gastric wall invasion. a) Survival curves when considered
the deaths of any causes. b) Survival curves when considered the deaths of stomach cancer related (Patients
died of unknown causes were excluded and non-gastric cancer deaths were considered lost to follow-up).
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Table S. Multivariate analysis using Cox’s proportional hazard model, when considered both gastric cancer and

non-gastric cancer deaths.

R. R. 95% C.I p-value
Age group 0.0012
Control 1
Young 1.04 0.77~1.40
oud 1.62 1.25~2.10
Tumor size 0.5677
<4 cm 1
4~8 cm 1.16 0.88~1.42
>8 cm 1.14 0.82~1.60
Location 0.1541
Lower 1
Middle 0.95 0.75~1.20
Upper 1.29 094~1.77
Histology 0.2834
Differentiated 1
Undifferentiated 1.14 0.90~1.43
Depth of invasion <0.0001
T1 1
T2 1.90 1.16~3.11
T3 4.09 2.57~6.50
T4 6.12 3.47~10.79
Nodal stage <0.0001
N O 1
N1 1.51 1.11~2.06
N 2 2.87 2.07~3.99
N3 4.69 3.26~6.74
Distant metastasis 0.0007
Negative 1
Positive 1.90 1.31~2.74

R.R. = Relative risk; 95% C.I. = 95% confidence interval.

e A% gAYy S4o ot dFEL o
Fatell wiet Aoldt AE Rusz gled v
219t Aol QlojA dlde} dF e FAlE obF
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i 248 F8 AEUAE o B4R dFe
=F AAojr}.

AR ATFA 30 F-2 4041 FdF] A
2 sta U3(3,6,79-11) n@Fo) g BAAGFL
6504 T0MI2 sta 9leri(I2-16) ot #JH 7
£ urk YR AFE T Eol 804 olFE

LHAZ st Buge] oH381617) ol d&
o AS AA G BT AH] 604 o4
Ag nASAG S5 L1 $8 T v dE
APELEE 23 YT ugch Age] |dFel
B A7 EL shte J1EAPG0 F2 404 o)
s} o), e 704 ol#st o)hE o1& <
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Table 6. Multivariate analysis using Cox’s proportional hazard model, when considered the deaths of stomach cancer
related. (Patients died of unknown causes were excluded and non-gastric cancer deaths were considered lost

to follow-up.)

R. R 95% C.I p-value
Age group 0.3277
Control 1
Young 1.23 0.89~1.70
Oold 1.18 0.86~1.64
Tumor size 0.3187
<4 cm 1
4~8 cm 1.27 091~1.77
>8 cm 1.29 0.88~1.90
Location 0.1398
Lower 1
Middle 1.00 0.77~1.32
Upper 1.40 0.98~2.00
Histology 0.6381
Differentiated 1
Undifferentiated 1.07 0.81~1.40
Depth of invasion <0.0001
T1 1
T2 4.44 1.94~10.16
T3 9.48 425~21.15
T 4 15.43 6.44~37.00
Nodal stage
N O 1
N1 212 1.45~3.10 0.0001
N2 335 2.22~5.04
N3 7.42 4.86~11.33
Distant metastasis 0.0007
Negative 1
Positive 1.96 1.33~2.90

R.R. = Relative risk; 95% CI = 95% confidence interval.
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Aol Urt.
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717ke] gl ez FHrh2) wEA dFe] FUe
off wie} A¥3pAe] FeeJX|A =L pyloric gland9}t
fundic gland Alole] RAZl £F Fez o]FslAl
"ok (23) ol AP A4 BHHAZSE o4
B} dA4eA o AsiA vdelbdelhen oledt Wit
€ FdF ALolA dAXe] Hlxrt 3 9] Al
Itate AT #Abo) Y& Ao AgHL o
2% Ydute] =AtA wH oleo SIGAFNA
oJAdE 2 g 48 Al(estrogen receptor)9] 'Udeo] WA
3l estrogeni} Z2 A B2 Eo] u|y kel I
Az DA ek BaEgel2s oEe Ax
ek f¢told] T2 (A9 uixel FAlslelEta
Agdr). wbdc] 333 ¢ dizFol vl 9
AR B gfxsl= wlEr}l Eded ol ohE B
E3} vyt At 3,5,12-19)

= EAAESH WS ol 8% AY B 1A
olf thdt A FEolA E-cadheringHA}2] germline mu-
tation -2 somatic mutation o] ¢+ wWAlel JiA
oz AASZ IS5 olv 71EA AY 4 ¥E
3 52 vigrygel =3 {33 fHo] YTl
Y= Arh25-28) ol 7HEHA Aol wEH
3 gL PAF AL A g B4
S Z3 Jrh28) wiHoll 4le] 3, wetEAHde

X%, Helicobacter pylori & 59 43 Q9Ex
aetat el FasiAl ALsenl olEy Ul
A AT AL AT DA BIAY F
2 Ao 2283 {F93 fHe] glo] AHF 9
kel 5AF §Aslth(20-23) o]¢t 2L WAsIH
Ztole ¥l W& ko] 4T 549 Fa
g ddeg Azs|ojA. e A7t AF e
wE ¢te] ERABESH EAL s AysAe
fstom olol] oidl AEGHQ AU} Qdolob & A
o]t}

a ool B8 HL FdFolA nAHAA u
o] =Tl vl FHY A nFFA =79
o] v go] Y & AYEe] o AT X
o7} URW Aeoich opdFolA] AIH HAgol
U9 olfrv ¥HA0}9 vl go] dzTo v E
k71 Wifelct nHFellA 2749 bl ge] T
AL nFFNA AL ARG FH} A Sl
E¥sto] Bk AP GelellA IdH izt @l
Wiz Hadch(s) =3 & dTelAe 34
g At e BARE E(ela g AYEA
F&AY v @A A5l N 45 oA sk
7] wjEoll el ol 2+ Tl xolr} gla
53 23 F $A Aol T FuF o] whagul
=X dizE® Aoyt glv Aoz A7t o
U 233 #AelAe] 2 SEFALY PHF W
ug n3E o ¢ Al EFVAF EF o
AE % ZEFH F& 2ok & Aoz AR
sk

hdFE Qe oAF7E e o= Axke A4,
ol #3qle] nige] ¥ A, wE AP AH Fol
Aol 6,729 el T AR
9} Ak wyle] WA YAo R Qi ddF AY
Bl A =7] e wlest Frlala e oiF
5 dA8A FAHRIt() B dAFAE dS
o4 =799 v go| t=2FF Holr}t YUY F
%ol 2% AYE 9 ALEE =g & Aelrt
gict.

18E AN ¢ F WS ALES
Fol7] 9 Bl gbHEE W] A& Aok
siof YA FHA e WAE Fidol dde FAE
o} (1830) £ B AFAEe 1HPF AU
of| %7 By Aoz Rustgvl.(51216-18) 1¥]




oJFE 9 :

Y o olE2 AgUdE A 3 e M
AEEE vl Aol & 479 ARE AY
3 #dol fle AdE ERY A5 2BF AU
AFE dizTol vl Esit. 22 AG A2
e 33 ¥ e 7 29 dFE vRed &
3 2HFFe] A @A Ay A WWE & 7
AU oAlEolA kel AL o A2 J¥ A
B9 B9t 123%012, 2 A9 A WY, § o
€ A9 o4F AR o A4 38 Fo= AR A
$7F 217%019.20 AME Rt ok FE A%
X d=IH Aot i AgUdE Y
o B4 ARelN dB2 A4 AEE, J2A
Aol A= 9 AFHA] A7 L2 FYA A¥d
A7t opviet. 2 eg 1P F] AYYAE AT
HQ FEH A g7t dFel £30] He Aoz
et AEHo2 AL ALY S dFUR
7b ot S Fe] ALBAY AFE FAA
7171 ffAe 2710 dE AL 4 A=
7t M 28 ez AgHch

= e

AREL AAelA DFE7e) JgwAU 54
B ollFol Wl zAstel, APE2 Y4t
549 HololE BT A AAEE Ay B @
Ag) olFE St AELE st EAH Ho|
b 9T NRAEe AVAE A Feoe AR
& odgich TH AFel WE Yty Syl
ZAY EAAERH 47§ Fojol AY FolH A
249 A& FH54ol oie Q77 Wastn AR
Ao} vtz FRAYS B9 AF Pl
Wb A3 Ay P2E £ 27|A%e] Ya
¢ Aoz A=
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