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Relationship between SCC Antigen, CA 19-9, CA 125 and
DNA Microsatellite Alterations and Recurrence in
Advanced Head and Neck Cancer Patients

Jong Ouck Choi, M.D., Jeong Cheol Choi, M.D., Hyung Ro Chu, M.D.*

Department of Otolaryngology-Head and Neck Surgery, College of Medicine, Korea University, Seoul, Korea
Department of Otorhinolaryngology-Head and Neck Surgery,” College of Medicine, Hallym University,
Chunchon, Korea

Objectives : This study was designed to investigate the significance of serum SCC antigen, CA 19-9, CA
125 level and DNA microsatellite alterations (MSA) as prognostic factors and indicators for recurrences in the
pre-treatment and post-treatment state, respectively in head and neck cancer patients.

Materials and Methods : 120 patients who received curative treatment for head and neck cancer from
1995 to 2000 were followed up successfully, and were analyzed retrospectively. Thirty healthy subjects served
as normal controls. Serum SCC Ag levels were measured by microparticle enzyme immunoassay technique
via IMX SCC assay, CA 19-9 levels were measured by CA 19-9 RIA test kit, and CA 125 levels were
measured by CA 125 IRMA kit. MSA were identified after PCR amplification. Heterozygosity was considered
lost if the ratio of one allele was significantly decreased (>50%) in serum DNA compared with normal DNA
from lymphocytes.

Results : Preoperative tumor markers were higher in cancer patients than control, but not significant.
Postoperative SCC Ag levels were lower than preoperative levels. The SCC Ag levels were remained low in
no evidence of disease (NED) group, but increased in locoregional recurrence and distant metastasis group.
CA 19-9 and CA 125 levels showed no correlation between levels and recurrences and were not decreased
significantly after primary tumor removal. MSA were detected in five out of 21 cases, and highly detected in
distant metastasis group.

Conclusion : SCC Ag seems to be a helpful serum tumor marker for early detection of recurrence and distant
metastasis of head and neck cancer after curative treatment. But, CA 19-9 and CA 125 were not reliable markers
for head and neck tumors. MSA were not statistically significant because of the small number of study group.
However they may be helpful for screening serum molecular markers for early detection of distant metastasis
of head and neck cancers.

KEY WORDS : SCC Ag - CA 19-9 - CA 125 - Microsatellite alterations - Head and neck cancer.
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o|=9t Aol EAVY wond wgR-9of wlel 2gHhy
& ok, AANE A B0

5 9 (glycoprotein), A, T 52
A T4 AYH 9 ALARE moksie] A FAF
£ AAstked B To] gtk A3 PSA (pro-
state—specific antigen), 7F+¢] AFP(a —fetoprotein), 9
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Adolx Ao o 20mlE A st AR 0] g3t
gom 21#d= 33 DNA microsatellite Ho|E &4
7] flste] g9 30mlE MR AFEN L, FERAE
Aol o] &35t &% 179} 3, 6, 12, 24708l 22t
Yobg 20ml AFHs FHEALE 7198 AEE o
£33

AHE AL 3000rpm o2 587 AR s ¥4
I} METE o] 43T, AHE FARHL MXAE
ol W are] Baste] ARg3ISith

2) SCCPA< 5%

SCCare) &AL SCC Riabead kit (Abbott Co., USA)
£ o) g3t WA AS% (immnunoradiometric as-
say : IRMA) & Alg3k3ich AAlelA] F&9 SCCA(QO, 1,
3, 10, 50, 150ng/mh & EFA|eFo 72 311, 2719 ok
z233 AB8EHS 77 5004 AFFsto] A 2ohel 29t
th 125 18X dFEFAQ anti-SCCAEY 1000&
7+ Azdlel Hrlety e § ST Azt @
2239 anti-SCCALE E¥¥ 7 (SCC Ab coated
bead) & 7t AlgHlel] A Wl WhEAIZL F AXAHE A
2 74t AF7) (gamma counter) & 187 MG E
(radioactivity) & 73313t e TEF XF2o=2
1, MRS YZE0 R = 14 59 252349
TAME 9L 5 A 89 SCCAY sEE AEY WAM
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IRMA)& A3 3otk 6712 EFAs 2709 kXdthz
F4S ABFH -EAA, 0.1ml(100 )8 CA 19-9
RIA $29& 2} Algoe)] ¥ & EFEAl Az
4, AE8HE 47 0.1mB Agde F7lsiin @
340 1116-NS-19-9 A2 =¥ 8 F£L 7 A
Boo) Y11, 37CY &Z(water bath) ol 3A|IZHEQE R
3 AHHEE AR F 125 1A d2EFAQ
1116—-NS-19-9 42 0.2ml(200 1) A Eho] ¥
ok A2olA 3AIZFESE WA H AlFIEE AR,
AR 187 HAMIEAEE S 249 ¥
58 XF02 oy, AMIBYEE YEo =2 3= 13 &
T FEFYsEAAE 92 ¥ AR MHHEHES
sl JoF A8
9] 712AE 2709 98.8%°) sj@aR= 37U/ml ©]
a2 s3ich

4) CA 1259 5%

CA 1259 £74& CA 125 IRMA kit Immunotech Co.,
USA)E ©]&3t MHIAYESAY S Algaiqich dZ2&
FAQ anti—CA 125 FAZ E¥9 Agdfo] AZE &
g ¥ ZFEAYG HI2TY ARBHE 10008 A
goje] ¥tk 125 1 %419 S2EFA2 anti~CA 125
FAE 300p18 Asdd ¥u sl FATA NS
& U=tk T MRMBARE i) Y3k, 31
2708 Mgl 125 [ E®Ae] SEE3A anti—-CA 125
FAE 300 118 AFsto] W, Aol 44)7F 52k 400
rpmOE $HOF JAAZ|Y BEAZL F BN E
ABRYE A BE AgYo UEES AAsL, 2
£ AEde A3 9 (wash solution) 2mIRE Wo| 21 Hk
B AiFsigilc ekl 2 AlEe] CA 1259 F%(U/ml)
£ AR MRS &
A e 71EAE 1709 95%°) dFste 30U/ml
&tz sgick
5) 8% ¥ ZA DNA microsatellite alterations(MSA)

o 5%

DNA #2& 913 F9& K3-EDTA Al@el A3 s}
o} A3E2]71(3000rpm, 5%) 2 34 ZF (mononuclear
cell layer) & #83 & 70T B2 T ARt 4
= T AFE B2 FU2ALE ZHNRD) 22 AFH e
o WFET F 53R B3k AR&31%ith DNA
FE¥2)= XTRAXTM DNA Extraction kit(Gull Lab,
Utah, USA)E ©]&3I5ith 2% DNA+ J5Eashd
A olF g 2418 EREAANNS (polymerase chain
reaction, ©]3} PCRZ ¢kgh) FEA] 53 DNAE AR

oX

[*]

KAt

MSA ¥A| A= D18S35(18q21.1-q21.3), D9S161
(9p21), D18570(18q23), D18S542(18q), D3S51284
(3p13-p12), D3S1766(3p)& AMEaSiEd, olE2 #
FAELFNA g7 BEAAT FduEe Tk M
BN 2 RES Ao, 4 AlgAe 471
A 9 Y-S 19kste] Takararlel] 238t A8t
(Table 1).

FAHAE) A, FHNESNA F23 DNAE T2
2 o] 42t PCRE A3k} 24479 PCR &9 +
3 DNA 21, 0.2 mM dNTP, 10X buffer, 10 pmol/{1
primer, 5U Taq polymerase®] F&F5E 75t 20112
HA 35tk PCRS Z+ B89 st} 305718 wbE A
At on BRE 8H-& thermal cycler (Perkin Elmer
Cetus 9700, USA) ollA ATt 2+ 7)ol HANE
2 94CoIM 30%, AFHH-E 58TColA 75z, AW
o2 72CoA 1624 s F7IE 72TIA 1083t 6t
SAAL, FZFH PCR A 3 u1E 3% agarose gel A7)
dEoz It

LOH(oss of heterozygosity) #8< dZ2 <l |3t
o FFzA A PCR AHES <ol 50% ©)3 &4l 9
v 352 3911, A vsto 71 wrt A7 As
£ microsatellite instability MSD & 783}, Z+ micro-
satellite EXA) izt LOHS} MSIS RIEE WRE &=
A

Table 1. PCR primers for the amplification of microsatellite

sol oz Fysigon,

regions
Micros'ofellife Primer sequences Chromo§ome
regions loci

D18S35  MFD32 072 18 ]82;].';'
5'-3° AGC TAG ATT TIT ACT TCT CTG

CIG GITGTACATGCCTGAC
D9S161 AFMO87yd3 0.78 9 9p21
5'-3 TGC TGC ATA ACA AATTAC CA

ATC CCC GGA AAC AGATAATA
D18§70 AFM254vd5 0.84 18 18923
5-3' AATTCC ATT GCC ATTCAA G

ATG AGA CAC GGT CCTTAC TG
D185542 GATA11A06 0.88 18q
5-3 TIT CCA GTG GAA ACC AAACT

TCC AGC AAC AAC AAG AGA CA
D3S1284 AFM184yb?2 0.75 3 3p13-pl12
5'-3 GGG GGTAAATACTCTCCATC

ATT ACA GGC CAC TGC TCC
D351766 GATAG6F06 0.86 3 3p
5'-3° ACC ACATGA GCC AATTCT GT

ACC CAATIATGG TGTTGTTAC C
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6) 1 &4

A= Foko] Arls N gA% Foll B SCCT,

CA 19-9, CA 125, MSA®] tj3ted 2590 2AEA
& SAS—2 program % two sample t—testE ©|-&3I3
or oA 0057k E STk

2 i

A 83 2FuAAY FRE 84 12088 FF
SCCE$12 7 1.68ng/ml, CA 19-9& B¢ 27.50/ml,
CA 125% B3 20.2U/mloIglon, A daold SCC
89S BF 1.54ng/ml, CA 19-92 B¢ 24.5U/ml, CA
125 HF 18.3U/mlz A@To] izl vste] =3k
o FIALE gixich(Table 2).

2. &M% YUY SCCTYAU 5k et
£A g3 SceEdy w571 H 1.68(0.58ng/miol3
ou 23 1324 FF 0.99(0.49ng/mlZ FAs3ch A

1. 8% Y% SCC¥Y, CA 19-9, CA 1259 Bk

Table 2. Preoperative serum tumor markers

SCC CA CA
Ag(ng/ml  19-9W/ml) 125U/mb
Patient group (n=120) 1.68+0.58 275+42 202+7.9
Control group (n=30) 1.54=0.87 245+45 183+638

‘ p>0.05

o] QIglEl 457 &7 SCCEd =57} 1.64(0.37ng/ml
olgjoLt, £% 1534 0.93(0.33ng/mlz wobglor, 12
ALA 1.26(0.48ng/mlz SA FAHACE F4 ALt
587 24 1.69(0.65ng/mlelM €% 154 0.95(0.70
ng/mis Wogion), % 127144 2.25(0.21ng/mlE =
A 4AEet 42401E 1l 173 M= £4 171
0.72ng/miiA €3 154 1.09 (0.45ng/mlE Wokor}
23 127087 2.50(0.73ng/mlE F3| FA FAHL
o, EASH 2 #o% Ao]E B3{rH(Table 3).

3. & MT g% CA 19-99 5k B3t
3 CA 19-99 2 A% s& Wske Alge] §isid
A 2T e e BoL), A, FiaAE = 97

Aol ool ot xjolE Kol FkrH(Table 4).

4. & M3 9% CA 1259 &k Hig

CA 125%= £ A% I3% % ¥she &F AikHos 3t
Ak AL ngou 2, FaAE, 47| el
£-9)8 xo]Z HolA Ygtth(Table 5).

5. AN FYER MSAS| &

g2 MSAY uhe obre gdE 218 (A5 10, ¥
=o} g, 773 4, WA 18D AT 632 locusel
A BRegon, G} 17, oAt 4#0)0n. MSAE
21¥% 4, 9, 12, 16, 179 A % 58 (23.8%) A

Table 3. Pre-postostoperative changes of serum SCC Ag level(ng/mi)

Preop Twk* oM 12M* 24M

NED (n=45) 1.64+0.37 0.93:0.33 0.85+0.90 1.08+0.42 1.26£0.48 1.35+0.27
LR(n=58) 1.69+0.65 0.95+0.70 1.06+£0.10 1.23+0.14 2.25+0.21 -
DM(n=17) 1.71+0.72 1.09+0.45 1.43+0.35 1.52+0.32 2.50+0.73 -
Mean{(n=120) 1.68+0.58 0.99+0.49 1.11+0.45 1.27+0.29 2.00+:0.47 1.356+0.27
NED : no evidence of disease, LR : locoregional recurrence, DM : distant metastasis, * : p<0.05
Table 4. Pre-postoperative changes of serum CA 19-9 level (ng/mi}

Preop Twk 6M 12M 24M
NED (n=45) 23.7+4.7 254+3.3 150+ 9.0 14.8+4.2 16.7£2.1 22.3+3.9
LR(n=58) 27.6+3.9 31.8+£7.0 325+100 28.0+1.4 20.8+4.8 -
DM(n=17) 31240 19.3£4.5 308+ 35 21.8+3.2 337x7.3 -
Mean (n=120} 27.5+4.2 255149 261 75 215%£29 23.7+4.7 223%£3.9
NED - no evidence of disease, LR : locoregional recurrence, DM : distant metastasis, p>0.05
Table 5. Pre-postoperative changes of serum CA 125(ng/mb

Preop Twk &M 12M 24M
NED (n=45) 155+6.8 12.0+5.5 11.8+5.4 120x7.0 13.8£3.6 13.7£3.7
LR(n=58) 21.4%7.6 8.1+6.1 19.4+3.7 120x4.5 12.4+40 -
DM(n=17) 23.7+93 9.9+58 120+2.8 10.5£6.3 17873 -
Mean(n=120) 202%£79 10.0+5.8 144+39 11.5+59 146+49 13737

NED : no evidence of disease. LR : locoregional recurrence, DM : distant metastasis, p>0.05
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Table 6. MSA pattemns of serum and tumor tissues(n=21)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
Serum | R R R R R
D18535
Tumor | R R R R R R R R R R R R
Serum R
D9S161
Tumor | R R R R R R
Serum
D18S70
Tumor | R R R R R R R R
Serum R °
D185542
Tumor R R R R R R R
Serum R R
D351284
Tumor R R R R R R
Serum R
D3S1766
Tumor | R R R R R R R R R R

R : retension, L : loss of heterozygosity, S : shift, Blank : non-informative

1000bp

500 bp

D18535 D93S161

D18570

PATIENT 4

D3s1284

D185542 D381766

Fig. 1. Microsatellite instabillity detected in squamous cell carcinoma of the head and neck. In this case, microsatellite alterations
were detected af D9S1612 and D18S542, and L : ladder, C : control, S : serum, T : tumor.

Table 7. Follow-up results according to serum MSA patterns

MSA Retension
NED (n=8) 1 7
LR (n=9) 1 8
DM (n=4) 3 1
Total  (n=21) 5(23.8%) 16(76.2%)

MSA : microsatellite alterations, NED : no evidence of disease,
LR : locoregional recurrence, DM : distant metastasis, p>0.05

loss of heterozygosity LOH) T shift7} E1=9ich
(Table 6).

e #He ZR017 YW Al 4 7] HELERQ
41¢} 7%, D9S161(9p21) & D18S542(18q) locusoli =
shift, D351766{(3p) locuslA= LOHE Eth(Fig. 1).

g3 MSAZF #ElE 58 F leEle AdHe] gqls
A g1, lEle NEFEASF F4aAE, 338 4F-o)7)
AR 7otk (Table 7).

g3 FIEAAQ CEAE et #¢
& gAAE gEA AP, TRl AU 85%F
47%N EF CEAZ} 71 AR T4 AHE i)
alo] FAE Fagtl.

AR F2 dgshs HFATUF it B FTF
AR da] ¢8R SCC e AFAMTAA ff
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89 ] FARASA M XEA SCC Fgo] 44%404
Z71stduta Baskdh 83 SCC dhdel sk A7 B

QA ARG, FAAE £ 4FH01E Bl #eo
A fFelatA S7rersiTh

Ao gk Ao B —2—microglobulin®}
B—protein®] T3t EAlelN HFLr} FteHs A
o] #AHR Y I F8AL & LA QA P 7
o] st e ke EQE oMIF dhgt A7)
AALTHI®  Szymenderat=t? TS obAEorelr]
ol CA 19-9, CA 50, CA 1259 Ex3%F L7t Z7)3h
i SSich ARk Aol CA 19-98F CA 1259
Y W), FEAS, 344, dha400199 #9
A& it

Genomic instability ®3+ microsatellite instability (MSI)
© WEgel AHE EHR olF & delNT AHEHS
9. Field §'7& 4% ARATLE 2530 st
1074 ©178] markerg ©]43te] MSAE #23191th MSA
7b 5 ol BAE A9 MSATF = Ao 7RIS
o, 78 (28%) oA 27] ©149) locusolA MSAZE 59
Atk MSAE 7|&9] A7, duys, 2488 23x,
HuxAdol, 5, AEE T Tt sigich 2719
FEANE MSAZF #2= 3k iglom, MSAZE AW
9 2714l & F Q& 7FeAE XA Fdas 94
HHAE RATkL stod, MSAZF H)EAA A 9] Foke]
Y ABYE Ao2 F331%th Nawroz 5V 219
o] 773G ARAEY BAE oz FEF9l Ao
Al PCRE ©]4€-3 microsatellite analysis® DNAZE 24
3lo], 3 microsatellite ¥-20] F FUAME DNAY 2

Zof £& Wolzta T3tk 12709 FURAAE U
Ak0 2 new alleles shift'} loss of heterozygosity (LOH)
9] 238 H53lete] $9UxA DNASY v stk 217
Z 678 (29%) oA sk} o4k MSAZE #EH o 6
o BT Y Wrlolgy, 59 YA, 37 944
o2 By, 482 WAL Az Aol MSAZH
218% 5aolA FA= Ut FHAES 84 F 18, &
Akt 9e F 19, 4A-CIE Bl 43 F 3uolA &
w0}, B3] dAMe] ofjellA d@go] Hpo, il
Ay A% HgE B2 gl FF AR o

g A7t e Qow AZEIch

!

24 B

APY FAFGTA AN AXEFH F EH SCC 3
49 FrE &5 154 folsA Wokod, 127194 A
o] Qe A& W7t glloy IaAE = 443
o8 E9koH, CA 19-9, CA 125
HAE Eo)3 W3lE oA Wity &4
3 MSAY w3kt 218 = 53(23.8%) oA 2els]
Q3 FRBA7IE F dA-H7) A 3EeA T2 3
A=k

olake] AT Ax}t AA FYEAAE SCC FEL T4
w3 A0S AFha o Hhdate] 910, MSAE €
Aolg A& & e BARE 7hsAdo] vkl A4E

Atk

A O : SCC Ag - CA 19-9 - CA 125 - Microsatellite

Hol - ARG
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