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bah—VEHLENSEERMICESR A X TH
YBEEMZ A, POA—NHFTFICHHE, T
VENVEIBA-NVE Ry F VTSR E, KOS
BEEBERAAT LWL KB BEEE
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AT D, TOHEY—I T AR, YWE
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AHITHE IS —RFOATIMOEREZIT ). F
L= E2Y S0 dREICER LR RE
RAEMEELZPEVBEL T L. RFICHABRLT
FHERT T 5,
EREIE
Y EEICT AL MEAHEESNLTWA T E,
FLBEFRVWIELPEETH S, PEICE
DIMAORBYEILELE LD DD
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cH—FaF5—-AFATI—EMMLDIBAL
R LT 5H20, BARICIMSL L OILME
EFRFHICR S LIRS D,
- PEDVAELEBGEIBEYEEIT », BN
Bar M ALILMEREZIT o

Iv. LARBO2HyszEHE

Bl L7 T & < LAR Cid TME Z 7-i& TSME
BEEBRETHY, BId % FAERD ER
Sha, ERMAHELZEEL 2V S ITERT
5, HlLA% WiE&1E, holy plane # BHEREL T
FREEDIRETH S, T-BEOETEIC

912 |

ToTRESENADBTOFEROLER L H
0, &4&7% surgical margins X HEHR T 5 2 & At
REFBROBLICOLRID, T2 OBEFT
X, BEEMNBBECEELE T S, TME 249
LAR TRYERL RV EME Y, BESE
A L0%MEULLEEL 22 Z0koYs
CAERRFOHHEEIT, —BHATILMERS
ERBIRETHH Y,

gBDDE

BAL AT E B OILPHRFW 1L &30 LW FHir
THAHN, BBPFHORKEICL)EEELED
THREBEMIIEITSATWS, BB O+52H
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47 surgical margins ORI BEE L % B, I
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ERREERORIOHE
5. EREICNY 5 ILFTRAF T

EW AR v 5 — TR LB T s SR

%@ ﬂ% R TR,

MBI, TR M, BB EM

s

m TERARA, ALFTREEFH, BEGHTORA. SIrIYa, PTG R T

L wEEs

EBEEICB AIMBEFEHN T, BAETH TR,
BEME AR, EROBIMYE, £ L TRED In-
tersphincteric resection (ISR) -+External sphincter
resection (ESR), L EMERENTnAE, EICT
HWE M Tt Double stapling ‘technique (2X %8
MEFORNETH S, BEERORRED DI
WA LERYERICERESh 231055, L
LWKKEMWh,ﬁ%@&HH%A.éekmmR
2 E L LLIPES BT BIEFR, 20X 500
BEOWEE Y I8+ 2825 5. BEMNHUE
EEMNBT T OBROERG EOFH T, HFLTKRTD
ERE V(AT EEE). TEROILFYE & ISR
B, REZFERETHE. WThOEHEEHET SIS
b, HEEMIHTIRMEOBENLET, EHAOK
B EFiE L CREL, NORLERRENERS R
5. bHAAMM - PO & EBIHET 5 LE
Mab HBERTL O BEYEERER QOL 3R %2
72, BeOEFORIRICIE LT s v,
ZIPMABRET L0, RABEEYBRT L&
HoThkbhv, FETIE FREBHIIETSHE
S TORMBREERICOWT, EFEREOBERE
EHLRBESICOWTRRSEZ LIZT 5.

(=Y.}

AEOBRYEOHERIZLY, THREBENE (D
FEBI CRLMBAN TR L 2 o 72, F Ao EIE R ALPIHN
# (Distal margin) (CB3 2 BRFEBEFEHHEIZEL

b, EPBHFFFORUEL RSN TS, Bl
BWIILHBHEFH*ERT 2546, BB FDR
(Low anterior resection : LAR), B 8i 5K
(Very low anterior resection : v-LAR # 72 Ultra-
low anterior fesection : U-LAR). ZHLFI¥4& (Conven-
tional coloanal anastomosis : CAA), & b iZ—#okk
BT ML PR % 0B L CRTPIM & %47 9 Inter-
sphincteric resection (ISR) # ¥ & L7-ALPIHE455 5
FRIEEH, 2 LATFbATVE. ChETOIMNER
BFHOLBEE L CRT. AAATILM*#)ES
Y#i# (Abdominoperineal resection : APR) o[l
% B9 & L 7 Pull-through #i34* Babcock (1939),

Bacon (1945), Black(1948). Turnbull-Cutait(1961).

Bip9(1961), 512 X h#E a7z LA L Pull-threugh
FHATHEAWEIS VL, HEIETRR, SEHn
WENL. FITHAYRG (BROEILLS) 2E
WL olA, BRFHEIKR (Low anterior resec-
tion : LAR) EfE%#E, APR &% o Tl

AR TIES (1968), KW (1972) 52 & O LAR 4
¥R AN, ZOHOEParks (1972) &, BILMAYWSIC
IHIAMBRHFEFMEHRELLY. ChHSHIIBITD
AMwEDLEE R > Twva. —F, Androsov
(1970), Fain (1975), Ravitch (1979) CIZEhEE
e HW -8Ry asEA &h, Knight and Grif-
fin (1983) (Z& B Double stapling technique (DST)
VA E NP, BEOTHREBRICBAILMERSE
WOKEE, ZODSTICLD (B) BANADRE
TEBEBINTVD, —HBPITEREIC X 2IMRENR
HEEREE, APROERL ENELTHALSH. h

SPHINCTER-SAVING RESECTION FOR LOW RECTAL CANCER
Norio Saito, Masaaki Ito. Akihiro Kobayashi, Yusuke Nishizawa and Masanori Sugito
Colorectal Surgery Division. Department of Surgical Oncology, National Cancer Center Hospital East, Kashiwa, Japan
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F1 EREICE B ENGRETHOLS

1900 S 190 1950 1970 - 2000

APR  Miles (1908) ] :
o "Babcoch (1939
N g -, Bacon (( 1945)
[ i " Black (1948)
[ Pulkthrough  Welch (1952) ,,

; sl Turnbull-Cuta:t (1961)
Anterior resectxon Dxxon (1939) '
;(T—ﬁv‘) endtoend =
S Bakcr (!950) .
end to side Parks (1972) i
(BR) ‘ Androsov (1970)
‘ Fain (1975)
Ravitch (1979)
Knight and Griffin (1983)
DST
Intersphincteric Braun (1691)
resection (ISR) ~Shafik (1981 Selraggi (1992)
‘ Parks (1977)  Schiessel (1994)
‘Rullier (1999)
c. DST

b. 3@

SM, MPHE: DM (ATPIRMIIY) At1emE Bl E RER T2 . A AATfE
ARLRS . OM(ITPAMERSE) At2empl 2R T A MNETHE

. 1 OM(LPIMIE) ZMET 5701, EH®MEY O MO AL
EREORT 5,

2. RMBHHCRETS
3. {ESMEME. ROEMSREITRS

1 Very Low Anterior Resection, Conventional Colo-anal Anastomosis
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® PESR,unilateral ESR

a: Partial ISR

¢ : Extended ESR

a: ISR+PESR

b : Subtotal ISR b : Unilateral ESR

¢ : Total ISR

i1y

g AESERE DM (1~2¢m) (4
~T2emees {SR=EPESR D
«aa H +

T3eweenes PESR B K & ---Partial ISRta

Unilateral ESR

Extended ESR

th P ---Subtotal ISREa
FEH AR -« - Total ISREQ

a:ZESR

2 ISR+ESR O, &S

HEESLZIMMOMEGOESE (1~2cm) BROLD
ACPE SR I P ICS) ) AL LENH 554G, ALM
BEOBSTIEZVEEI LN TV L6 THE ).
SLPIE B, HHEREOHED SBIEE SRTwiT
rLEHTHAS. LALEBNA, ISR¥EELLALA
EOG ORI IR EFo TLMEBET L FHELR
AHNTWAD. ISR &\ #RUd Parks 512 & ) 208
S BEERAFISIZALFIMMRIELC £ Y 7 - SIS
MM T, WILFHEGH L & IR Ok
L. FRWMCEABBILAYS 255 KR TH 22
AR RORENE, T D% Schissel’ £ Rullier”iZ & 9
AE SR KEPSLFERY, BAY, EFHY. @Y
Bk NBESND LS Ik ordt, FREE RN
BRSBTS TR IO VW TR L 25 %
Zuy, b HAAEWMO AR TIIREY & BEREH
EETH), IMBEEO-DIRFHFBROENN S
TiZ bRV, ILFEREERETROZD, QOL
o ThAELEY., AT THRERMICBTS
BEMHAOREELREDVIMEEEMIOVTA
RBZEET A, BHROBERBEORE L £
B BIUBEAAORZLEELTRESLS. ¥
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Trinsd. ”

. &L i HEIER & & U° Conventional

- CAA -

ARG 5 VDK EBPIMAELC 3515 5 A8 72 AT P
WAERAT, EHHFYRICEIRELOTHE. i
B2 TR TORBBLEAT RO RRIIZ VY, WE
HNBIILPAE £ 22 B OB ECHME AL b O LT
BLTWS. fEo TILPAMOMHEEIARBII PIEI- R
G, RENDSTIL LY HREELE. Bilyn (8)
EAa A OEOBISER 1ISRY, REOREE, &
%72 Surgical margins (Distal margin : DM, Radial
margin : RM) 2 HERENYEITETHE2HE D) 2
TRESNS., FHOERIILARICETEL0TH
Y, EHEE, Total mesorectal excision (TME) +
BEMSEE. tMyBYE We CHEIRD. #
BIXBET 20, BEL DM OERIZEETSH Y, T3
PRER TILREEB%ENBEICI ) 2am & 3N T
w3 ¥ T2ETOEMTIE, DMEEEIlon T
FVWEEZTWA, TAEMTLABYRICL Y RM
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ﬁ 2 ISR+PESR OF#

Preoperauve radnotherapy }
Panent No.. " Local Recurrence
Reference | orradiochemotherapy S-year Survival
| (T3 or stage m (RCT) ’ Ra}e
Schiessel R, et al, _ o
Dis Colon Rectum 2005 : 48 | o ) 5%
¥t Rullier E. et al. 58 (78%) Yes (T3 ~) 05 81% 1 2% |
Ann Surg. 2005 + 241 2y ~1 [54Gy] DFS:70% |
% Hohenberger W, et al. 53 (34%) Yes (65%) oS- gs1w | 251%
Colorectal Disease 2006 : 8 [1995-2001] [504gy] : ' “142% (RCT)
Saito N, et al. (T3 25%) 0S:919% | __.
Dis Colon Rectum 2006 : 49 225 (45%) [45Gy] DFES : 832% .| 5.3%
i} Portier G, et al. o N
Br ] Surg 2007 : 94 173 (31%. 44%)‘ Yes (53%) 0S: 861% 10.6%
%7 Chamlow R. et al. Yes (41%) 0S:82% ’
Ann Surg. 2007 : 246 % (36%) [25-45gy] DFES : 75% 88%
% Akasa T. et al i 5.7% (3-year)
\kasu T, et al " . o .
T Am coll Surg 2007 : 205 108 (40%) No 3y 0 : 95% }(5);/2 : g—'rz
vr Weiser MR, et al. / y .
Ann Surg 2009 : 249 44 (86%) Yes 5y-DFS :83%. 0%
Stage I
0S 1 75%
Yamada K. et al. DFS : 72%
Dis Colon Rectum 2009 : 52 107 (55%) No Stage I 25%
0S : 100%
DFS : 835%
Saxto N et al k . , 08 : 800% '
World ] Surg 2009 : 33 132 (76%) 113 (31%. 37%) DFS : 69.1% 10.6%

% Preoperative RCT is recommended in T3 patients

APR DR -+0S : 75-85%. LR : 14-23%

YRR CE U, TR OILPIRTFE2ITo TRWE
R B, RSB KR TIE, RIPYRTF IR
KHRES #l%’\"ié Thb. AEOFEEGEDSTICLY
EHSN LA, KL% margins PHER ST B
D kl‘ﬁ#ﬂ%&%A% Hby, W% APRICEE
TAIENDHD (BUBIIEZV). Tk el
PRI S oW ST, Parks DFEMVOEILFY4S (Con-
ventional CAA) #1795 LM EE 2 Ah. &
@ Conventional CAA (3#389 5 ISR & B DH#HF =
THHFREOHILPVEHBHATEFT S, FFicLy
FARET A SPFE T & 5 = & OBIBIE K E VAt LAR
ERBLIMHIN L FEREL BOAHZ &b LIFL D
A0 mEIE ), IRBIICOWTHRBET HLEH
HaH, EWEEHAMOLIZ R B IEEROCTLOERA
WML, —RRATIIPERR O ER L.
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IV. ISR EZ & L AIPTIERISFBF 9 B 7F
FK ,

ABILFE B £ U 2o Il E 213
BT 5 BACH M ¢k, AAANTILM % #9 APR
FEEERTHS. TOWMREMTIELIRY APR
% BT 5 FHES, ISR 2E & LAILFESD 85
REFHTHS. ISRILBEGTABNZIMRTHET
HTHY, Parks SIZL Y RAIHE KW HATH
5. BRI T UER B X OF Conventional CAA THLM
BAFEA AT 2 9E B C. ISR I & Y &£ % Surgical
Margins 28 50, IFBHEASTELBAICERSh
B, B, RIBTIHISRCM A THILPIEH R % 5
540682 (External sphincter resection © ESR) 4
L ISR+ESROBELAAREF LI L DHE S
NTWw5b, ChoHDHX OB & IR E M2 IR
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#3I MRPERE

, Patients: Nermal Major Colostomy for
; Reference No: | Continence (%) | Incontinence (%) | Incontinence (%)
Schiessel R, et al, 7 | 675 0 Q-
Br J Surg. 1994 : 81
Teramoto T.etal. 10 20 - 0
Dis Colon Rectum 1997 : 40
Rullier E, et al._ B 21 57 95 0
Ann Surg. 2001 ; 224
Tiret E,etal \ 25 54 0 0
Colarectal Disease 2003 : 5,
Shirouzu K. et al, 16 375 - 0
‘Tech Coloproctol 2003 : 7
Bittorf B, et al 31 29 258 -
EJSO 2004 ;30 ) v
Saito N: et al. 35 273 [1Y] 0 0
-Dis Colon Rectum 2004 47
Schiessel R, et ak: 101 863 - (0.8)
Dis Colon Rectiim 2005 ; 48
Saito N, et al. 181 68 [2Y] 7 2yl 0
" Dis Colon Rectum 2006 : 49
Yamada K, et al. 35 60 29 0
Br J Surg. 20077 94
Ito M, et al. ) 90 77 [2Y] 23 [2Y] Q
Dis Colon Rectuny 2009 : 52
Yamada K. et al: ) ) 107 70 [1-2Y] 19 [2v] -
Dis Colon Rectum 2009 © 52
o [year]

T. ARG HENEEREAW {, K4 % Surgical mar-
gin DR BERROLDOEREE, IMBL U
FLFEOME - EBROBE, EFBERShA, ISR
F#x, IFM & Y ASHE# M 2 intersphincteric
plane ## A L THL % margin ¥FER L. YH#E*1T-
TEAZPRL, SBIMYSCL2FEYT) ik
Tha. o THENFEBIZL Y, B4 LRA
AMEEND, SOMDISRIE, WEMEHHOY
Bt (ILPSRILIERE) 12 & D {25 D Type i25M
Sh®. partiadl ISREMKGELCURINIHE
T, Subtotal ISR T P390 L) BRHR A HAR IR & 454005
MM EA D, Total ISR (ZALFRILIRRASE ST
Wi & 2 D RILFERHASNRENE. The DR
Ak, W TFTHROMM LR % DM (1~2cm) DR
BROMBTHRES NS, ISR ORLLBICE. NER
IREROEHORERH T2 T TE%5B. UL T2
DPETH, T3 LEAMICIRER RM 2HET 2720
- RONLIESSHE O HIRALEL ZHHBAD
#»% (Partial ESR:PESR). RLPI%5itdat 225
AP AR R4 2o M, ISR ORE T
fevs, —%, NEHIORL P IZ 54) B B I iRER A% T3,
T4 GMLPIEHBRE, ILA2HEE) OB4, RM
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HERO DI )OBFONILEESHOSGTIR
(ESR) BoBELLR 5. 2R ¥ & 543, Unilateral
ESR % Extended ESR DYIRRMELD. INHITE
0 #47% Margins P HERT OB &, APR DM
BEERB, CRLORBWIIMEBEFFHRCIE, WK
B Type 4 BN EN, Type 3. B L UHBEIE
SMEBERTHERIMBICHISREETILENS
B, FREMBENE LUCBENTFEOARABLED S
{, EBERMTHS.

BOEIZ % ) ISR+ PESR DB #00-F#, B L U
BUEREORREIHIL 20dh 5. BAET TICHE
Shtwd, EREHFOTFELXR2ICRT. FEE
& & 5 % overall survival (0S) 1%, 80%~90%. Dis-
ease free survival (DFS) X 69%~83%, RArHR
L 10% U TOHEIE V. L L T3~EMAT
i3, BIFEREIW LA EBETHAY. —F APR
@ 0OS 13 65%~85%. DFS 2 60%~70% K&, KAt
BRI 10%~20% O #E A% . Background ©
M HBMEOER L EbH D BAICKBTAI L
3T E 2w, ISREPESR D FH LA APRICK
BMLTETTAI LIZRWS, TRE0OMkER
BElZoWT, ELBE X K 3127, Occasional minor
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soiling #& A7 Normal Continence FEFI D &4 12,
60%~86% TH 5 L BEZATVE. LHPLEAOK
BETO Perfect DEFIOE &L, 20%~40% BEL #
BEND, EBOLDA P BEILEE %o 7oH
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Chemoradiation i # (CRT) % 47 o 750 #l & 2 41
(4%) Lﬁ.%’(f)ﬂ&{%ﬁ‘éx P LELE L, CRT
Wﬁﬁﬁﬁ@m‘é‘,w“ﬁm Khor, LT Yy~
b 3R TR AE R T I AR M 2 B0 55, K
R soiling 13 BYET B B %R LAz, i e e G 6 B
RS { OEPATCHAMMATH A, PHELESR R
SHEIET S, QOL K2V TIHARMNIRED 7OV x
7 FBIgE (FAH) TMAESH, ISRTESR I APR
BN QOL ORISR h 52", 2Dk ST
HAME I RA FH O KT - R OKMAIA & 0>
Db,

V. DI

AEQIFIRFFMIL BEONHEDES, #HiR
DEE, FEFRR, AXICLhlELTEL EHWR
DR, EFHEERL, B4 OEFUIS U iE %R
REBRLAV. T LOFHETIR. HELER
MR RGN - BB L UQOL 2 F L THEY &Y
B REL, ERECEHRZ IOV R
ME] L) FWBLIILAS.

X "

1) Parks AG: Transanal technique in low rectal an-
astomosis. Proc R Soc Med, 65 : 975926, 1972.

2) Knight CD. Griffen FD: Techniques of low rectal
reconstruction. Curr Probl Surg. 20 : 387-456, 1983.

3) Lyttle JA, Parks AG: Intersphincteric excision of
the rectum. Br J Surg. 64 : 413416, 1977.

4) Schiessel R. Karner-Hanusch J. Herbst F, et
al.: Intersphincteric resection for low rectal tu-
mours. Br ] Surg. 81:1376-1378, 1944.

5) Rullier E, Zerbib F, Laurent C, et al.: Intersphinc-
teric resection with excision of internal anal sphinc-
ter for conservative treatment of very low rectal
cancer. Dis Colon Rectum, 42:1168-1175, 1999.

6) Teramoto T, Watanabe M, Kitajima M : Per anum

BENHPEMEE %1128 $56S

intersphincteric rectal dissection with direct
coloanal anastomosis for lower rectal cancer : the ul-
timate sphincter- preserving operation. Dis Colon
Rectum, 40(Suppl) S43-547. 1997.

7 throuzu K, Ogata Y, Arakl Y.et'al: A new ulti-
‘mate ‘anus:preserving operation for extremely low
rectal cancer and for anal canal cancer. Tech Colo-
proctol. 7 : 203-206. 2003. '

8) Saito N, Ono M, Sugito M, et al:: Early results of
intersphincteric resectxon for patients with very low
rectal cancer : an active approach to avoid a perma-
nent colostomy. Dis Colon Rectum 47: 459466 2004

9) Yamada'k, Ogata S, Saiki Y, et al.: Functional re-
sults of mtersphmctenc resection for low rectal can-
cer. Br ] Surg, 941 1272:1277, 2007.

10) Karanjia ND, Schache D], Heald R] : Function of
the distal rectum after low anterior resection for
carcinoma. Br J Surg, 79 : 114-116, 1992.

11) Paty PB, Enker WE..Cohen AM, et al. : Long-term
functional results of coloanal anastomosis for rectal
cancer. Am ] Surg. 167: 90-94, 1994.

12) Graf W, Ekstrom K. Glimelius B. et al.: A pilot
study of factors influencing bowel function after col-
orectal anastomosis. Dis Colon Rectum, 39: 744-749,
1996.

13) Saito N. Moriya Y. Shirouzu K et al.: Intersphinc-
teric resection in patients with very low rectal can-
cer: a review of the Japanese experience. Dis Colon
Rectum, 49(Suppl) : S13-22. 2006.

14) Akasu T, Takawa M, Yamamoto S, et al.: Inci-
dence and patterns of recurrence after intersphinc-
teric resection for very low rectal adenocarcinoma
J Am Coll Surg, 205 : 642-647, 2007.

15) Saito N, Sugito M, [to M, et al. : Oncologic outcome
of intersphincteric resection for very low rectal can-
cer. World J Surg. 33 : 1750-1756, 2009.

16) Ito M, Saito N, Sugito M. et al. : Analysis of clinical
factors associated with anal function after inter-
sphincteric resection for very low rectal cancer. Dis
Colon Rectum, 52 : 64-70, 2009.

17) Hashimoto H, Shickawa H. Funahashi K, et
al.: Development and validation of a modified fecal
incontinence quality of life scale for Japanese pa-
tients after intersphincteric resection for very low
rectal cancer. J Gastroenterol, 45 : 928-935, 2010.

FIRAR - 2 L

323



5. MIBMIIHY HALPHR A FA

SPHINCTER-SAVING RESECTION FOR LOW RECTAL CANCER

Norio Saito, Masaaki Ito, Akihiro Kobayashi. Yusuke Nishizawa and Masanori Sugito
Colorectal Surgery Division, Department of Surgical Oncology. National Cancer Center Hospital East, Kashiwa, Japan

RO resection, preservation of the anal sphincter, and localfcontrol are consid‘ered: to be the moSt ﬁnporta’nt
target criterid in rectal cancer surgery. Many efforts have been made in recent years to increase the rate of
sphiricter preservation by performing pull-through operations, ultra:low anterior resection (U- LAR) and inter-
sphmctenc resection (ISR). U-LAR is'the standard surgery for patients with lower rectal cancer to preserve
anal function. Reconstructlon in U- LAR i$ mainly performed using stapled. anastomosis. Although: conven-
tional coloanal anastomosis makes it possible to preserve the anal sphincter, the mechanical methods are diffi-
cult. In that case, almost all. the ihtemal sphinct.jer is preserved. The final options for preserving the sphincter
are ISR and external sphincter resection (ESR). Although the internal sphincter is sacrificed partially, subto-
tally, or totally in ISR, and the external sphincter is resected partially. or extensively in ESR, complete or in-
complete anal function is maintained. However, the literature is not clear regardmg long-term oncologlc out-
comie and anal function after these procedures. The application of these surgical techniques ¢an reduce the
rate of abdominoperineal resection in very low rectal cancer. The indications for these procedures must be
carefully determined based on tumor site and stage as well as the patient's own preference.

© Japan Surgical Society ~ Journal Web Site : http: //journaljssoc.or.jp
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Cyclin D1 predicts the prognosis of advanced serous ovarian cancer
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Abstract. We previously reported that cyclin E (CCNEI)
amplification is strongly associated with resistance to treatment
in serous ovarian cancer by high-resolution oligonucleotide
copy number analysis. Dysregulation of cell cycle control has
been implicated as the key event in human oncogenesis, and
aberrant expression of G1-S phase-related genes in particular
has been reported in epithelial ovarian cancer (EOC).
Nevertheless, there are conflicting results concerning the
prognostic values of these abnormalities in EOC. This study
focused on advanced serous EOC cases and investigated the
association between the expression of G1-S phase-regulatory
proteins and clinicopathological parameters. The utility of
these proteins as prognostic factors was assessed, and whether
these targets reflect chemoresistance of advanced serous EOC
was investigated. A total of 66 patients treated by primary
surgery were evalnated in this study. Immunohistochemical
analysis for cyclin D1, pRb, pl6, p53, p27%¥F, p21WaftiCiel apd
cyclin E was performed on formalin-fixed tissue sections
collected from primary surgical specimens. The correlations
between the expression of these proteins and the clinicopatho-
logical parameters, including progression-free survival (PES),
overall survival (OS) and chemosensitivity, were examined.
Upon univariate analysis, overexpression of cyclin DI was
positively correlated with reduced PES (p=0.00062) and
0OS (p=0.00037). Reduced expression of p27¥¥ was associ-
ated with shorter OS (p=0.064). Upon multivariate analysis,
overexpression of cyclin D1 (p=0.0019), reduced expression of
p27%¥! (p=0.042) and residual tumor volume (p=0.0092) were
identified as independent predictors of OS. Overexpression
of cyclin D1 (p=0.011) as well as residual tumor volume
(p=0.006) were significantly associated with first-line
chemosensitivity. In advanced serous EOC, overexpression of
cyclin D1 contributed largely to poor prognosis, and this may
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have been in part mediated by chemoresistance. Cyclin D1
is a possible target for overcoming the refractory nature of
advanced serous EOC.

Introduction

Ovarian cancer is the most lethal gynecological malignancy
in developed countries and is the 9th most common cancer in
Japanese females. An estimated 8,304 new cases and 4,467
mortalities occurred in 2005 (Center for Cancer Control
and Information Services, National Cancer Center, Japan).
Although ovarian cancer patients respond to cytoreduc-
tive surgery and combination chemotherapy satisfactorily,
advanced cases exhibit a high level of recurrence, and the
overall survival (OS) rate has not significantly changed for
decades. However, clinical trials bave been undertaken to
improve prognosis. Since there are different clinical behavior
patterns for certain histopathological subgroups, separate
trials have been developed for clear cell (1) and mucinous
carcinomas (2). The alteration of dose/schedule and the use of
intraperitoneal therapy have been shown to be superior in at
least one trial (3,4).

A number of clinicopathological factors, including the
volume of residual tumor after primary surgery, FIGO stage
and tumor grade, are reported to be the key prognostic factors
(5,6). Cytoreduction to a non-macroscopic residual tumor is
the ultimate goal, and it improves prognosis (7-9). However, in
order to improve the prognosis of advanced epithelial ovarian
cancer (EOC) cases, other predictive biomarkers should also
be elucidated.

‘We previously described that cyclin E (CCNEI) amplifi-
cation was strongly associated with resistance to treatment
in serous ovarian cancer by high-resolution oligonucleotide
copy number analysis (10). Therefore, the amplification status
of cyclin E has potential for therapeutic exploitation, whereby
patients exhibiting cyclin E amplification may benefit from
novel, cyclin-related targeted treatments. Dysregulation of cell
cycle control has been implicated as the key event in human
oncogenesis, and aberrant expression of G1-S phase-related
genes in particular has been reported in a number of human
cancers, including EOC (5,11). Aberrant expression of the
pl6-cyclin D1-CDK4/6-pRb and p21-p27-cyclin E-CDK2 path-
ways have been reported to correlate with prognosis (5,11-14).

Barbieri et al reported in their series of 70 EOC cases that
overexpression of cyclin D1 was associated with a shorter
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OS. In particular, among patients with stage III/IV tumors
and residual disease greater than 2 cm, cyclin D1 expres-
sion significantly influenced clinical outcome (5). Bali ez al
reported on 134 serous ovarian cancers for which molecular
markers predicted reduced OS in univariate analysis, which
included overexpression of eyclin D1 and p53, and reduced
expression of p27%¥! and p21W/Cie! (11). In contrast, it was
reported that low nuclear p27 expression was associated with
improved 3-year OS and progression-free survival (PFS) in
150 advanced stage (FIGO stages I1, IIl and IV) EOC patients
(12). Kommoss et al carried out immunohistochemical
analysis of pl6™ and pRb expression levels and found that
they correlated with survival in a series of 300 patients with
FIGO stage II-IV ovarian carcinoma. They reported that
pl6™.negative tumors had a significantly worse prognosis
in both univariate and multivariate analyses. High expression
levels of pRb were associated with an incremental deteriora-
tion of prognosis, which was also the case in the subgroup of
optimally debulked patients (15). Meanwhile, Khouja et al,
using immunohistochemistry, evaluated 171 primary stage
ITI ovarian carcinoma tumors for expression of Ki-67, pl6,
pl4 and p57. High expression of pl6 was correlated with poor
differentiation and survival in univariate analysis. However,
in multivariate analysis, p16 expression was not significantly
associated with shorter survival (13). Some of the results are
contradictory, probably due to the variety of histotypes and
stages of EOC as well as disease heterogeneity, different
research methodologies or the sample sizes of the studies. As
serous ovarian cancer is the most common histological type
of EOC and the prognosis of advanced cases remains poor,
we limited our analysis to the serous histotype and advanced
cases to eliminate such bias.

We focused on advanced serous EOC (stage III/IV) cases
in particular and investigated the association between the
expression of G1-S phase-regulatory proteins and the clinico-
pathological parameters. We aimed to identify the utility of
these proteins as prognostic factors and to evaluate whether
these targets reflect chemoresistance of advanced serous EOC.

Patients and methods

Patients and tumor specimens. The Jikei University School
of Medicine Ethics Review Committee approved the study
protocol, and informed consent was obtained from the patients.
The tumor specimens were surgically obtained from a group
of 66 patients with advanced primary ovarian serous adeno-
carcinoma who were treated at the Department of Obstetrics
and Gynecology, The Jikei University School of Medicine, and
Jikei University Kashiwa Hospital. The tumors were staged in
accordance with the International Federation of Gynecology
and Obstetrics (FIGO) system (1988). The clinical and
pathological characteristics of the patient cohort are shown in
Table I. The age at diagnosis, volume of postoperative residual
disease, FIGO stage, presence of intraoperative ascites and
patient outcome were obtained retrospectively from patient
records as shown. The median follow-up time for the cohort
was 15.5 months (range 3-72). The 66 patients received
first-line platinum-based chemotherapy. Among them, 62
cases received taxane simultaneously as T-C chemotherapy
following primary surgery (93.9%).
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Table I. Clinical and pathological characteristics of the serous
epithelial ovarian cancer patient cohort (n=66).

Clinicopathological parameters No. of patients (%)

Age
<65 years 55(83.3)
>G5 years 11 (16.7)
FIGO stage
I 52(78.8)
v 14(21.2)
Residual disease
<2 cm 28 (42.4)
>2 cm 38 (57.6)
Ascites
<500 ml 25(37.9)
>500 ml 41 (62.1)
Disease progression
No R 9(13.6)
Yes 57 (86.4)

Immunohistochemistry. Immunostaining was performed on
buffered formalin-fixed, paraffin-embedded tissue sections.
The sections were deparaffinized, and standard immunohis-
tochemical techniques were performed using Ventana XT
system (BenchMark® XT, Ventana Medical Systems, Inc.,
Tuscon, AZ, USA) in accordance with the manufacturer's
instructions. Antigen epitopes were retrieved using Ventana
Benchmark CC1 standard program. The primary antibodies
used in this study were: anti-cyclin D1 (rabbit monoclonal
clone SP4; Ventana Medical Systems, Inc), anti-pRb (mouse
monoclonal clone 13A10; Novocastra Laboratories Ltd., UK
1:100), anti-pl6 (mouse monoclonal clone 16P04; Ventana
Medical Systems, Inc), anti-p53 (mouse monoclonal clone
DO-7; Ventana Medical Systems, Inc.), anti-p21%a! (mouse
monoclonal clone EA10; Calbiochem, Darmstadt, Germany;
1:50), anti-p27¥#! (mouse monoclonal clone SX53G8; Dako,
Glostrup, Denmark; 1:20) and anti-cyclin E (mouse mono-
clonal clone HEI2; Medical and Biological Laboratories
Co., Ltd., Japan; 1:500). Antibodies from Ventana Medical
Systems, Inc. were pre-diluted. The antibodies were incubated
at 37°C for 32 min (60 min for p21, Rb and cyclin E). The
slides were counterstained with hematoxylin and mounted for
microscopic examination. Positive and negative controls were
tested in parallel for each staining.

Immunostaining evaluation. At least 500 tumor cells were
evaluated for immunostaining, and the percentage of stained
cells was calculated. The evaluation of immunostaining was
conducted in a blinded manner by two independent screeners,
without knowledge of the clinical and pathological character-
istics of the cases. Standardization of scoring was achieved
by comparison of scores between screeners, and discrepancies
were resolved by consensus. The percentage of positive nuclear
immunostaining in cells of the tumor sections was calculated.
Scores are expressed as a percentage of positive nuclear
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Table II. Immunohistochemical analysis of cell cycle gene expression in advanced serous epithelial ovarian cancer.

Cyclin D1 pRb pleinkee p53 p27%w! P21 WaftiCipl CyclinE
Range of staining 0-50 0-90 0-90 0-90 0-80 0-70 0-90
(% positive)
Median staining (%) 10 50 80 60 50 5 50
Cutoff value (%) >20 >50 >50 >40 >40 >5 >70
(positive staining)
Positive tumors (%) 11 (16.7) 26 (394) 42 (63.6) 37(56.1) 37 (56.1) 20 (30.3) 11 (16.7)

Range of staining indicates the proportion of positive nuclear staining within representative areas of the tumor samples. Cut-off value is based
on published reports. Number of specimens showing positive staining is provided in the bottom row.

staining within representative areas of the tumor sample. The
percentage score above, whose staining is considered repre-
sentative of overexpression, is based on published reports (11).
The range and the median percentage of immunostaining,
percentage values regarded as overexpression (cutoff value)
and the numbers of specimens displaying positive staining are
shown in Table II. Representative photomicrographs of tumor
tissue showing positive and negative staining for the specific
antigens are presented in Fig. 1.

Statistical analysis. The associations between clinicopatho-
logical parameters and the immunostaining scores were
analyzed. The correlations between the expression of each
gene and the clinicopathological parameters were analyzed
using the Chi-square test. p<0.05 was considered to be
statistically significant. For survival analysis, event time
distributions were evaluated using the Kaplan-Meier method,
and differences in survival rates were compared using the
log-rank test for univariate analysis and Cox proportional
hazards regression model for multivariate analysis. PFS was
calculated from the date of primary surgery to the date of
disease progression. The duration of OS was defined from the
date of primary surgery to the date the patient succumbed to
the disease or to the date of last follow-up. The treatment-free
interval (TFI) was defined as being from the last date of first-
line chemotherapy to the date of recurrence or last follow-up
without recurrence.

Results

Expression of G1-S phase-regulatory proteins and the asso-
ciation with clinicopathological parameters. The expression
of G1-S phase-regulatory proteins was analyzed by immuno-
histochemistry in advanced serous EOC. Overexpression
of cyclin DI, pRb, pl6, p53, p27%iet, p21Wai/Ciel and cyclin B
was detected with incidences of 16.7, 394, 63.6, 56.1, 56.1,
30.3 and 16.7%, respectively. Associations of the expression
of each protein and clinicopathological parameters are shown
in Table III. The volume of postoperative residual disease and
the presence of ascites were not correlated with the expres-
sion pattern of any of the studied proteins. The expression of
P53 appeared to be positively correlated with that of plotk
(Table I1I). No other significant association among the gerie
expressions was observed.

Figure 1. Immunohistochemistry on primary tumor tissue. Representative
stainings for cyclin D1 and p27%# expression are shown. Magnification,
x100. (A) Cyclin Dl-positive staining. (B) Cyclin Di-negative staining. (C)
p27%l-positive staining. (D) p27¥¥l-negative staining.

Correlation between GI-S phase-regulatory protein expres-
sion and patient outcome in advanced serous epithelial
ovarian cancer. The relationship between gene expression and
patient prognosis was assessed. Upon univariate analysis, the
clinicopathological determinants of reduced OS included age
and volume of residual disease >2 cm (Table IV). A molecular
marker predictive of reduced OS upon univariate analysis
was overexpression of cyclin D1 (p=0.00037, RR=0.28, 95%
CI 0.044-0.40). Reduced expression of p27¥*! had a trend of
association with a shorter OS (p=0.064, RR=1.88,95% CI 0.97-
4.21). Regarding PFS, overexpression of cyclin D1 (p=0.00063,
RR=0.34, 95% CI 0.054-043) was significanily correlated
with reduced PFS, but reduced expression of p275%®! had no
statistically significant correlation with PFS. The CA125 level,
volume of intraoperative ascites, pRb, pl6, p53, p21Wafl/Cisl
and cyclin E expression exhibited no statistically significant
correlation with either OS or PFS. Kaplan-Meier curves and
log-rank p-values according to cyclin D1 expression, p275¥!
expression and residual tumor volume are shown in Fig. 2.

In the multivariate analysis using the Cox proportional
hazards model, overexpression of cyclin D1 was identified
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Table III. Association of gene expression and clinicopathological parameters in serous epithelial ovarian cancer.

Cyclin D1 pRb plgiid p53 p27KP p21WaiiCipt Cyclin B
Residual disease 0.15 059 0.14 0.7300 0.097 0.17 091
Ascites 0382 0.10 0.12 0.3000 0.310 081 082
Cyclin D1 043 0.30 0.6600 0.820 0.19 0.77
pRb 045 0.0820 0420 095 0.14
plein 0.0049 0.190 034 0.73
p53 0.380 051 037
p27KP 0.67 0.82
p21Wallcipt 0.90

Significant p-values are indicated in boldface type.

Table IV. Univariate analysis for the association of clinicopathological parameters and gene expression with clinical outcome in

serous epithelial ovarian cancer.

Parameters PFS oS

RR 95% CI p-value RR 95% CI p-value
Age (<65 vs. >65 years) 0.71 0.300-1.46 0.32000 042 0.100-0.87 0.02900
Residual disease (<2 vs.>2 cm) 0.62 0.360-1.04 0.07800 0.27 0.150-0.60 0.00087
CA125 (<500 vs. >500) 0.833 0.440-1.54 0.56000 1.10 0470-2.65 0.81000
Cyclin D1 (<20 vs.>20%) 034 0.054-043 0.00063 028 0.044-040 0.00037
pRb (=50 vs. >50%) 1.00 0.580-1.73 0.95000 0.90 0.440-1.81 0.76000
pl6™* (<50 vs. >50%) 1.13 0.650-2.00 0.65000 0.97 0.480-1.96 0.93000
P53 (=40 vs. >40%) 143 0.850-2.59 0.17000 1.38 0.690-2.83 035000
p275P (=40 vs. >40%) 1.08 0.630-1.87 0.78000 1.88 0.970-4.21 0.06400
p21WalilCiel (<5 vg, >5%) 0.82 0.440-1.45 0.48000 148 0.710-3.00 0.31000
Cyclin E (<70 vs. >70%) 097 0.460-2.04 0.94000 0.86 0.330-2.19 0.75000
Ascites (<500 vs. >500 ml) 0.81 0470-1.37 0.43000 0.63 0.320-1.28 0.21000

Data census was at 75 months. Significant p-values are indicated in boldface type. PFS, progression-free survival; OS, overall survival; RR,

relative risk; CI, confidence interval.

as the key determinant of OS (p=0.0019, RR=3.61, 95% CI
1.61-8.12) and PFS (p=0.0052, RR=2.70, 95% CI 1.35-5.41)
(Table V). The volume of residual disease and reduced expres-
sion of p27%¥ were found to be independent predictors of OS
(p=0.0092 and p=0.042, respectively), but not of PFS when
incorporated into a multivariate model (Table V).

Association between chemosensitivity and GI-S phase-
regulatory protein expression. In order 1o assess whether the
clinicopathological parameters reflect the chemosensitivity,
the cohort was divided into two groups: patients who relapsed
within 6 months after the last date of first-line chemotherapy;
and patients who had no disease progression within 6 months
after the last date of first-line chemotherapy. Using the
Chi-square test, overexpression of cyclin D1 (p=0.011) as well
as residual tumor volume >2 cm (p=0.006) were found to be
significantly associated with TFI, suggesting that these param-
eters are correlated with first-line chemosensitivity (Table V).

In contrast, expression of pRb, pl6, p53, p275¥!, p21W«UCiet and
cyclin E had no statistical correlation with chemosensitivity.

Discussion

Various studies exist concerning the association between
G1-S phase-related genes and EOC prognosis, however, the
results are conflicting. Amplification of cyclin E in high-
resolution oligonucleotide microarrays was previously found
to be associated with poor response to primary treatment in
serous ovarian cancer (10), but in the present study, cyclin
E expression in immunohistochemical analysis revealed
no significant correlation with patient outcome of advanced
serous EOC. It is considered that the variety of histological
types of EOC, different tumor stages, tumor heterogeneity,
racial backgrounds of patients, research methodologies and
sample sizes may contribute to inconsistent results. In this
study, we focused on advanced serous cases (limited to stage
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Figure 2. Kaplan-Meier curve. Kaplan-Meier curves and log-rank p-values for 5-year PFS and OS in the context of cyclin D1 expression (A), p27Ki!
expression (B) and residual tumor volume (C) are shown. PFS, progression-free survival; OS, overall survival.

Table V. Multivariate Cox regression analysis of PFS and OS of patients with serous EOC.

Clinical parameter PES (6N

RR 95% CI p-value RR 95% CI p-value
Residual disease (<2 vs.>2 cm) 153 0.89-2.64 0.1200 3.06 132-7.12 0.0093
Cyclin D1 (<20 vs. >20%) 270 1.35-541 0.0052 361 1.61-8.12 0.0019
p27%P! (<40 vs. >40%) 1.01 0.59-1.72 0.9700 215 1.03-4.51 0.0420

Significant p-values are indicated in boldface type. EOC, epithelial ovarian cancer; PFS, progression-free survival; OS, overall survival; RR,

relative risk; CI, confidence interval.

III/IV cases) at a single institution with similar surgical and
chemotherapeutic procedures administered in order to elimi-
nate such bias.

Cyclin DI, a regulatory kinase subunit that is selectively
associated with cyclin-dependent kinase 4 (CDK4), is a
crucial modulator of G1 progression in the cell cycle (16). In
our analysis, overexpression of cyclin D1 was detected in 11%
of the cases (Table II). The overexpression of cyclin D1 was
previously observed in 14-89% of EOC cases (11,17-19), but the
underlying mechantsm has yet to be elucidated. Amplification
of cyclin D! in ovarian tumors occurs infrequently (20).

Furthermore, the mostly small cyclin D1 copy gains are not
associated with an increase in detectable cyclin D1 protein by
immunohistochemistry (21). These findings suggest that the
post-transcriptional regulation of cyclin D1 protein production
is complex. Recently, Jiang et al performed a systematic vali-
dation of the predicted microRNAs for cyclin D1 and revealed
that microRNAs suppressed the endogenous cyclin D1 protein
and mRNA levels in vitro (22). microRNAs may aid in deter-
mining the mechanism of cyclin D1 expression.

Barbieri et al reported that cyclin D1 overexpression
significantly influenced the clinical outcome in advanced EOC
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Table VI. Association of the TFI and clinicopathological parameters in serous EOC.

TFI <6 months, n (%) TFI =6 months, n (%) p-value

Residual disease
<2 cm (n=28) 4 (6.0) 24 (364 0.006
>2 cm (n=38) 19 (28.8) 19 (28.8)

Cyclin D1
<20% (n=55) 15227 40(60.6) 0.011
>20% (n=11) 8(12.1) 3 4.6

RB

<50% (n=40) 12 (18.2) 28 (42.4) 0.305
>50% (n=26) 11 (16.7) 15(22.7)

p1613k4a
=50% (n=24) 7 (10.6) 17(25.8) 0464
>50% (n=42) 16 (24.3) 26 (394)

pS3
=<40% (n=29) 11 (16.7) 18 (27.3) 0.642
>40% (n=37) 12 (18.2) 25(37.9)

p27Kipl
<40% (n=29) 13 (19.7) 16 (24.3) 0.132
>40% (n=37) 10 (152) 27 (40.9)

p21VaCipt
<5% (n=46) 19 (28.8) 27 (40.9) 0.165
>5% (n=20) 4 (6.0) 16 (24.3)

Cyclin E
<70% (n=55) 18 (27.3) 37 (56.1) 0.644
>70% (n=11) 5 (7.6 6 (8.1

p-values are for TFI <6 months vs. TFI 26 months (Chi-square test, Yates correlation). Significant p-values are indicated in boldface type. EOC,

epithelial ovarian cancer; TF], treatment-free interval.

cases with residual disease greater than 2 cm. They identified
cyclin D1 overexpression as an independent prognostic factor
in multivariate analysis (5). Similarly, Bali et al identified
cyclin D1 overexpression as an independent prognostic factor
in the multivariate analysis of 134 serous EOC cases (11).
In our study, overexpression of cyclin D1 was significantly
correlated with reduced OS and PFS in both univariate and
multivariate analyses, suggesting that overexpression of
cyclin DL actually contributes to the prognosis of advanced
serous EQCs; therefore, its application to clinical practice is
expected.

We found that both overexpression of cyclin D1 and
residual tumor volume were significantly associated with TFI,
suggesting that these parameters are correlated with first-line
chemosensitivity (Table VI). Zhou et al showed that inhibition
of cyclin D1 expression by siRNA in oral squamous cell carci-
noma cells resulted in a decrease in cisplatin ICs, level. In vivo
transplantation models also confirmed a cisplatin-sensitizing
effect of cyclin D1 knockdown in these cell lines (23). In
addition, it was reported that overexpression of cyclin D1 was
associated with reduced chemosensitivity and a higher survival
rate upon cisplatin administration in a pancreatic cancer model
(24). Moreover, inhibition of cyclin D1 expression rendered
cells more susceptible to cisplatin-mediated apoptosis in the
same model (24). Taken together, these findings indicate that

cyclin D1 expression may contribute to chemoresistance in a
number of cancers, although further investigation is required.
Therefore, we speculate that overexpression of cyclin D1
contributes fo poor prognosis, which may in part be mediated
by chemoresistance in ovarian cancer.

p27¥# is a cyclin-dependent kinase (cdk) inhibitor that
regulates cell cycle progression from the Gl to S-phase. In
non-cycling cells, p27¥¥! binds to cyclin E-cdk2 complexes
and inhibits their activation. In contrast, p27%¥"*! binding to
catalytically active cyclin D-cdk4/6 complexes results in p27%¥#!
degradation and the subsequent release of cdk?2 from inhibition
in proliferating cells (12,25). Therefore, p27%¥! helps to
coordinate a balance between proliferation and arrest (12,25).
In the present study, reduced expression of p2 75! was detected
in 43.9% of the cases. In previons immunohistochemical
studies of ovarian tumors, 36.2-100% exibited low expression
of p27%#! (26). We found that reduced expression of p27%!
was associated with shorter OS (p=0.064), but had no
statistically significant correlation with PFS (p=0.78). When
incorporated into a multivariate model, reduced expression
of p27¢¥! was found to be an independent predictor of
OS (p=0.042) (Table V). The relationship between p27%ie!
expression levels and prognosis is controversial. Conflicting
data regarding the possible prognostic role of p27¥¥! gtatus
also exist for ovarian cancer. Psyrri et al evaluated subcellular
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localization and protein levels of p27%¥! in 150 advanced
EOCs and found that low nuclear p27%%! expression was
associated with improved prognosis, suggesting its potential
as a strong predictor of outcome in advanced EOCs (12). On
the other hand, Shigemasa er al reported that negative p275¥!
expression was significantly correlated with poor survival
in serous EOC patients, suggesting that the underexpression
of p27%¥ caused by a post-translational mechanism may
contribute to development and progression and may result in
poor prognosis of serous EOCs (27). It is hypothesized that
different methodologies of immunohistochemical grading
may account for these discrepancies. Our result suggests that
p27%# is associated with the prognosis of this disease, as
previously reported.

In conclusion, overexpression of cyclin D1 contributed
markedly to poor prognosis in advanced serous EOC; this
may in part be mediated by chemoresistance. Cyclin DI may
be a target for overcoming the refractory nature of advanced
serous EOC.
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Abstract

Background: We compared the sensitivity of 2 diagnostic procedures—tissue biopsy and cytologic examination—

for detecting endometrial carcinoma and hyperplasia in outpatients. The patients’ degree of acceptance of these
methods was also evaluated.

Methods: The study included 124 women who had been diagnosed with carcinoma and hyperplasia by histological
examination in private clinics or were suspected to have endometrial carcinoma and hyperplasia—for example,
those presenting with uterine bleeding and/or abnormal endometrial morphology on cytologic examination—at Jikei
University Hospital, University of Yamanashi Hospital and National Hospital Organization Kure Medical Center
from January 28, 1999, to August 28, 2006. Both cytologic examination (using Endocyte®) and tissue biopsy (using
Suresample™) of the endometrium were performed before complete curettage and/or hysterectomy. The diagnosis
made using these two outpatient procedures was compared to the final diagnosis made using curettage and/or
hysterectomy. McNemar’s chi-square test was used to evaluate the statistical significance.

Results: The sensitivity of tissue biopsy for detecting endometrial carcinoma and hyperplasia was 84% and 91%,
respectively, and that of cytologic examination was 78% and 55%, respectively. There was a significant difference in
the sensitivity of the 2 methods for detecting hyperplasia (p =0.045). No patients complained of severe pain, and no
other complication occurred during both methods. Both methods were well tolerated by the patients.

Conclusion: Our data indicate a certain diagnostic superiority of tissue biopsy over cytologic examination.

Keywords: Endocyte® Suresample™; Endometrial carcinoma;
Hyperplasia; Diagnostic procedure

Introduction -

Each year, there are about 142,000 new cases of endometrial
carcinoma worldwide, and an estimated 42,000 women die because of
this type of cancer [1]. The surgical stage, determined according to the
criteria of the International Federation of Gynecology and Obstetrics,
reflects the 5-year survival, which is around 85% for stage I, 75% for
stage I1, 45% for stage ITI, and 25% for stage IV disease [1]. Endometrial
cancer is often preceded by endometrial hyperplasia, which is a
spectrum of morphologic and biologic alterations of the endometrial
glands and stroma and is often secondary to hyperestrogenism. It has
been shown that progression to carcinoma occurs in 1% of patients
with simple hyperplasia, 3% of patients with complex hyperplasia, 8%
of patients with simple hyperplasia with atypia, and 29% of patients
with complex hyperplasia with atypia [2].

The Japanese Ministry of Health and Welfare investigated the
effectiveness of mass endometrial carcinoma screening. During the
9-year study, 126 cases were detected by mass screening and 1,069 cases
were diagnosed in outpatient clinics. Early-stage cases were significantly
more frequent in the screening group (p < 0.001): 88.1% of the patients
in the screening group had stage I disease, as compared to 65.3% of
the patients in the outpatient group. The 5-year survival rate was also
significantly higher in the screening group than in the outpatient group
(94.7% vs 84.3%; p = 0.041) [3]. These statistics suggest that early
detection of endometrial carcinoma and hyperplasia is necessary to
improve the prognosis of these diseases.
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Outpatient endometrial sampling is now replacing complete
curettage as the method of choice for diagnosing endometrial disease.
This procedure is easy to perform, associated with minimal patient
discomfort, and reported to be highly sensitive in detecting endometrial
carcinoma [4-14]. The Pipelle de Cornier® device (Laboratoire CCD,
Paris, France) is an endometrial biopsy sampler that is seemingly
better tolerated by patients than most other endometrial biopsy devices
[15,16]. However, we cannot use this device because it is not available in
Japan. Instead, we collect endometrial tissue by using the Suresample™
(Smith Medical International Ltd., Kent, UK) endometrial sampler,
which is similar to the Pipelle® device. This endometrial sampler has an
aperture not only on the side near the distal tip, similar to the Pipelle®
device, but also at the distal tip and is expected to collect a larger
sample. However, in Japan, cytologic examination is often used initially
to detect endometrial carcinoma and its precursor stages, as stipulated
by a 1987 health insurance law for the elderly. During this cytologic
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examination, endometrial cells are collected using the Endocyte®
sampler (Laboratoire CCD, Paris, France). The cell processing technique
is similar to that used for a cervical cytology smear and is thus relatively
inexpensive.

A few studies have compared the 2 above-mentioned sampling
procedures. However, in these studies, the diagnostic sensitivity was
not sufficiently evaluated because of the small number of carcinoma
and hyperplasia cases used for the investigation [13,17]. In the present
study, in order to determine the optimal technique for detection of
endometrial carcinoma and hyperplasia, we compared the diagnostic
sensitivity of cytologic examination using Endocyte®and tissue biopsy
using Suresample™; we also estimated the degree of patient acceptance
for both these procedures.

Materials and Methods

This study included 124 patients who had been diagnosed with
carcinoma and hyperplasia by histological examination in private clinics
or were suspected of having carcinoma and hyperplasia—for example,
those presenting with uterine bleeding and/or abnormal endometrial
morphology on cytologic examination—at Jikei University Hospital,
University of Yamanashi Hospital and National Hospital Organization
Kure Medical Center from January 28, 1999, to August 28, 2006.
Patients with complications such as pregnancy, acute pelvic infection,
infection of the uterine cervix, and coagulation disorder were excluded.
Both cytologic examination and tissue biopsy were performed for all
the patients; the former was performed before the latter. This study was
approved by the hospital ethics committees, and informed consent was
obtained from all the patients.

Cytologic materials were obtained using Endocyte®. The Endocyte®
sampler is composed of flexible plastic, is presterilized, and measures 21
cm in length; its greatest external diameter is 2.6 mm. Along its length
are graduation marks that guide the operator in introducing the device
into the endometrial cavity, as described by Byrne [8]. The collected
cellular components were placed on a glass slide, crushed, and smeared
using the regular pull-apart method. After fixation in 95% alcohol,
Papanicolaou staining was performed. The cytologic findings were
divided into different classes on the basis of structural abnormalities,
such as papillary clusters, type A stroma, arborescent clusters, and
back-to-back structures (Table 1) [18,19]. Outpatient tissue biopsy
was performed using Suresample™. Suresample™ is a flexible, clear
polypropylene suction curette containing an internal piston and
measures 24 cm in length and 3.1 mm in external diameter. It has a
round aperture with a diameter of 1.5 mm at the distal tip of its sheath
and 2 oval apertures each measuring 5.9 x 1.5 mm at 3.2mm from the
distal tip. In order to obtain a specimen, the device is inserted into the
uterine cavity and negative pressure’is then created within the sheath by
withdrawing the piston. The device is rotated while also being moved
back and forth several times within the uterine cavity. Suresample™
is then withdrawn, and the tissue sample is ejected into 10% buffered
formalin by using the piston. The entire sample is histologically
examined. :

After collecting the sample for both procedures, the patient was
asked to comment on the intensity of any pain experienced during
the procedure, Pain or discomfort was subjectively graded as mild,
moderate, or severe. Thereafter, in 93 patients, complete curettage and/
or hysterectomy was performed. In the remaining 31 patients, these
procedures were not performed because of the attending physician’s
decision or the patients refusal. The final diagnosis was made on
the basis of the histological findings of the samples obtained during
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complete curettage and/or hysterectomy. The diagnosis made using
both outpatient procedures was then compared with the final diagnosis.

We estimated sensitivity for detecting endometrial carcinoma,
sensitivity for detecting endometrial hyperplasia, and specificity of each
procedure separately and reported them with 95% confidence intervals.
Patients who were not diagnosed histologically were excluded from this
analysis. McNemar’s chi-square test was used to compare each measure
of diagnostic accuracy. All reported p values for statistical tests are two-
tailed, and p < 0.05 was taken to indicate statistical significance. Data
management and statistical analysis were conducted at an independent
academic data center, Translational Research Center, Kyoto University
Hospital, using SAS version 9.2 (SAS Institute, Cary, NC).

Results

The median age of the patients was 54 years (range: 23-85 years). Of
the 124 patients, 68 (55%) were postmenopausal, and 88 (71%) showed
abnormal uterine bleeding.

Of the 93 patients who underwent complete curettage and/or
hysterectomy, 69 were finally diagnosed with endometrial carcinoma,
11 with endometrial hyperplasia, 6 with other tumor, and 7 with
normal endometrium. Of the 69 patients with endometrial carcinoma,
50 had endometrioid adenocarcinoma; 12, adenoacanthoma; 2, serous
papillary adenocarcinoma; 2, clear cell adenocarcinoma; 1, mucinous
adenocarcinoma; and 2, mixed carcinoma. Of the 50 endometrioid
adenocarcinoma tumors, 33 were well differentiated, 12 were
moderately differentiated, and 5 were poorly differentiated. Of the 11
patients with endometrial hyperplasia, 5 had complex hyperplasia with
atypia, 3 had complex hyperplasia without atypia, and 3 had simple
hyperplasia without atypia.

Of the 69 patients with endometrial carcinoma, cytological
examination using Endocyte® revealed carcinoma (class V) in 54
patients, hyperplasia (class III or IV) in 7, and a normal endometrium
(class IT) in 5; in 3 patients, adequate samples could not be obtained.

Class :Findings

I ‘No abnormal findings.

Inflammatory ﬁndiﬁés or reactive changes because of an intrauterine
device(1UD).

Papillary clusters with few structural abnormalities.

]

lib Complex hyperplasia not fully suspected but follow-up necessary.
W Papillary clyu;te”fs at?compaﬁ'iéd by” structural abnorm;lities.
Complex hyperplasia suspected.
v ESmalI number of ar{)ore.scent c}usters.
iComplex h_xge(glas:a with atypia or worse suspected.
v ‘Clear glandular cavity with back-to-back structures and arborescent
‘clusters. Endometrial cancer diagnosed.
Table 1: Different classes of cytologic findings of the endometrium.
Final histological diagnosis
Ec{:;:gy rG;Ircn’c;?r:!etrium EH (Atypical) - EMCA gtrgzrr r;;lé(:rtforrned Total
o 3 0 0 0 6 9
1l 4 5 (1) 5 1 13 28
i 0 5(3) 6 1 4 16
v 0 1(1) 1 0 3 5
v 0 0 54 4 60
Inadequate 0 0 3 0 3 6
Total 7 11(5) 69 6 31 124

EH: endometrial hyperplasia; EMCA: endometrial carcinoma

Table 2: Comparison between cytologic examination and the final histological
study. :
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.Final histolqg'i'cal dia_gnosis

Biopsy .Ssg?niletrium ‘(E}-t‘ypxcal) {EMCA 8&:3 %E'S:rtformed Total
fg:éz)nri]etrium 10 0 3 17 26
EH 1 10 (5) 6 0 4 21
EMCA 0 0 58 1 1 60
{Other tumor 10 0 0 1 2 3
Inadequate [0 1 5 1 7 14
"Total 7 1) 69 8 31 124

EH: endometrial hyperplasia; EMCA: endometrial carcinoma
Table 3: Comparison between outpatient biopsy and the final histological study.

Cytologic examination “Tissue biopsy
.(95% Confidence interval):(95% Confidence p*'
(%), finterval) (%)

i Sensitivity for detecting 783

‘endometrial carcinoma (66.7-87.3) :84.1 {(73.3-91.8) :0.157
{Sensitivity for detecting :
endometrial hyperplasia 545 {(23.4-83.3) 190.9 ((58.7-99.8) 10.045
Specificity 1000 1(59.0-100.0) i85.7 |(42.1-99.6) i

*"McNemar's chi-square test
*2Not calculable due to specificity of 100%

Table 4: Comparison of diagnostic accuracy between cytologic examination and
tissue biopsy.

Tissue biopsy using Suresample™ identified 58 cases of endometrial
carcinoma, while 6 were misdiagnosed as endometrial hyperplasia. In
5 patients, adequate samples could not be obtained. Of the 11 patients
with endometrial hyperplasia, cytologic examination using Endocyte®
revealed hyperplasia (class III or IV) in 6 patients and a normal
endometrium (class II) in 5. Tissue biopsy using Suresample™ helped to
identify 10 cases of hyperplasia; in 1 patient, an adequate sample could
not be obtained (Table 2 and Table 3). The sensitivity of Endocyte® and
Suresample™ for detecting endometrial carcinoma was 78% and 84%,
whereas the sensitivity for detecting endometrial hyperplasia was 55%
and 91%, respectively. The specificity of Endocyte® and Suresample™
for detecting endometrial disease was 100% and 86%, respectively.
These data suggest that as compared to cytologic examination using
Endocyte®, outpatient endometrial tissue biopsy using Suresample™has
a significantly higher sensitivity for detecting endometrial hyperplasia
(p = 0.045; Table 4).

Pain was reported to be nil by 42 (34%) and 49 (40%) patients, mild
by 69 (56%) and 67 (54%) patients, and moderate by 13 (10%) and 8
(6%) patients during the insertion of Endocyte® and Suresample™,
respectively. None of the patients complained of severe pain. Pain was
reported to be nil by 30 (24%) and 42 (34%) patients, mild by 77 (62%)
and 70 (56%) patients, and moderate by 17 (14%) and 12 (10%) patients
during the collection of samples using Endocyte® and Suresample™,
respectively. No patient complained of severe pain. In all patients,
bloody discharge from the cervix after cell collection was either absent
or minimal.

Discussion

To the best of our knowledge, this is the first study to investigate
the diagnostic accuracy of outpatient endometrial tissue biopsy using
Suresample™. However, there are several studies on the use of the
Pipelle® device, which is similar to Suresample™ [4-7,13,15,16]. A
meta-analysis revealed that the Pipelle® device has a sensitivity of 99.6%
and 91% in postmenopausal and premenopausal patients, respectively
[5]. Another review showed that the sensitivity of the Pipelle® device
varies between 86% and 100% [4]. We found the sensitivity of
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Suresample™ to be 84%, which is lower than that of the Pipelle® device,
as mentioned above. In the present study, the inadequate sample (no
specimen obtained or insufficient specimen for adequate assessment for
histological or cytological diagnosis) at the outpatient examination was
regarded as ‘negative’ for the calculation of the sensitivity, in contrast to
some previous studies where inadequate diagnoses were excluded from
the calculations [4,8,10-12]. Had we calculated sensitivity by excluding
inadequate samples, the sensitivity of Suresample™ for detecting
endometrial carcinoma would be 91%, which is similar to the values
reported in previous studies. Moreover, no patient with carcinoma was
falsely diagnosed as having a normal endometrium by outpatient tissue
biopsy. Other reports have showed that the sensitivity of cytologic
examination for diagnosing endometrial carcinoma is 74.1-100% [8-
14]. One study evaluated and compared the accuracy of sampling using
Endopap® and Pipelle® for diagnosing postmenopausal disease. The
sensitivity of Endopap® and Pipelle® for detecting endometrial disease
was 56% and 51% and the specificity was 94% and 100%, respectively.
The sensitivity for endometrial carcinoma was 80% for Endopap® and
100% for Pipelle®. The authors therefore favored Pipelle® for diagnosing
endometrial disease in symptomatic postmenopausal women [13].
In the present study too, the sensitivity of cytologic examination for
detecting carcinoma tended to be lower than that of outpatient tissue
biopsy. Furthermore, 5 patients with carcinoma were falsely diagnosed
as having a normal endometrium by cytologic examination. Such false
negatives pose a grave risk for patients when screened for endometrial
carcinoma.

Outpatient endometrial sampling also aims to detect endometrial
hyperplasia, because of the supposed role of the latter as a precursor
of endometrial carcinoma. However, detecting endometrial hyperplasia
in the smears of endometrial samples is very difficult. Therefore,
the diagnostic rate is not always high because of the lack of cellular
atypia. In fact, it has been reported that hyperplasia can be detected
in only 32.3-80.5% of cases [8-12,14]. A meta-analysis shows that the
sensitivity of the Pipelle® device in detecting atypical hyperplasia is
81% [5]. In the present study, the sensitivity of cytologic examination
for detecting hyperplasia was 55%, whereas that of outpatient tissue
biopsy was 91%. Thus, the difference between the sensitivity of these 2
methods is significant (p =0.045).

At the time of sampling, adverse effects such as severe pain and
bloody discharge decrease the patients acceptance of the collection
method. The adverse effects of the Pipelle® device, used without
anesthesia, have been evaluated by surveying 40 patients. Although 2
patients (5%) complained of severe pain, none of the biopsy attempts
were prematurely terminated as a result of pain and no complications
related to endometrial sampling occurred [6]. The incidence and
intensity of pain during and after a cytologic procedure using Endocyte®
have also been examined. The present pain intensity index developed
by Melzack assesses the overall discomfort or pain experienced on a
scale of 0-5. Pain was reported as 0 (no pain) by 60% patients, as 1
(mild) by 30%, and as 2 (discomfort) by 10% [17,20]. In the present
study, the intensity of pain tend to be stronger during cytologic
examination using Endocyte® than tissue biopsy using Suresample™,
despite the larger diameter of the Suresample™ probe. As the cytologic
examination performed before the tissue biopsy made the insertion of
the Suresample™ probe easier, we cannot provide definitive conclusions
on the superiority of Suresample™ with regard to patient acceptance.
However, during both procedures, none of the patients complained
of severe pain and no complications occurred. This suggests that both
outpatient sampling procedures were well tolerated, which is a finding
consistent with those of previous reports [6,17,20].
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Our data indicated a certain diagnostic superiority of outpatient
tissue biopsy to cytologic examination. Because of the small number of
patients with a normal endometrium, we could not sufficiently evaluate
the specificity for detecting endometrial disease. Furthermore, this
study did not compare the two methods in terms of cost effectiveness.
Therefore, cytologic examination for detecting endometrial carcinoma
and hyperplasia cannot be completely disregarded. Yet, our data suggest
that the use of tissue biopsy in an endometrial carcinoma screening
program might improve the detection rate of endometrial carcinoma
and hyperplasia. For example, in the cases of patients with normal
endometrial morphology on cytologic examination, who show strongly
suspicious symptoms such as abnormal endometrium thickness on the
ultrasonography and/or continuous genital bleeding, reexamination
using tissue biopsy should be considered. Diagnostic superiority of
outpatient tissue biopsy to cytologic examination is most likely because
cytologic examination cannot provide the architectural detail. Recently,
liquid-based cytology and cell block preparation were reported as
the methods that had more excellent architectural preservation than
conventional cytologic examination. Several reports suggest that those
methods are useful for diagnosing endometrial disease [21-23]. Further
studies focusing on the effectiveness of various methods including
liquid-based cytology and cell block preparation are necessary.
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ABSTRACT
Background : The rearranged during transfection (RET) protooncogene is expressed in a variety

of cancers.

The pathogenesis of ovarian cancer is poorly understood. The aim of this study was to

determine whether the RET protooncogene is expressed in ovarian cancer.

Materials and Methods

: The reverse transcriptase-polymerase chain reaction (RT-PCR) and

immunohistochemical methods were used to confirm the expression of the RET protooncogene in
two ovarian cancer cell lines and ovarian tumor samples.

Results :
lines.

The PCR products of the RET protooncogene were 300 bp in both ovarian cancer cell
On immunohistochemical analysis using an anti-RET polyclonal antibody, positive signals
were observed in 59 of 82 cases of ovarian cancer (72.0%).

The rates of RET expression in ovarian

cystadenomas and ovarian cystadenomas with borderline malignancy were 20.7% and 53.3%, respec-

tively.

Conclusion : The wild type RET protooncogene is expressed in ovarian cancer.

This re-

sult suggests that the RET protooncogene is involved in the pathogenesis of ovarian cancer.

Key words

INTRODUCTION

Ovarian cancer is a leading cause of death among gyne-
cologic malignancies. Although survival rates have in-
creased somewhat owing to adjuvant chemotherapy with
paclitaxel and carboplatin, the overall survival rate in pa-
tients with ovarian cancer remains poor’, because ovarian
cancer is diagnosed at an advanced stage in most patients
and because effective therapies are not available to prevent
recurrence in patients who have shown a complete re-

sponse to chemotherapy. Recently, new therapeutic ap-

(Jikeikai Med J 2011 ; 58: 57-62)

: RET protooncogene, ovarian cancer, immunohistochemistry

proaches, such as targeted therapy, have been explored to
improve the prognosis of patients with ovarian cancer. To
develop a targeted therapy for ovarian cancer, a tumor-spe-
cific antigen must be identified.

The rearranged during transfection (RET) protoonco-
gene encodes a receptor tyrosine kinase. The receptor ty-
rosine kinase controls cell growth and differentiation. It is
also known to be activated as oncogenes in human tu-
mors. In addition, RET is a characteristic protooncogene
found in several hereditary and nonhereditary diseases,

such as multiple endocrine neoplasia (MEN) 2A, 2B,
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