a fp%’;’;’,lg LTt KWLQT1 TH  IGF2 H1g
ﬁ
LT LIV — = } E 1
DNA JE2 F 1t DNA 2 F Ak
cen tel
BT LIV
DNA *F At DNA JEX 4L
b B eungs o7 b8ET B QBB 07U NEET
g
2
£
PMD| = )
S homo call (A/A) |
‘G hetero call (A/B
S homo call (B/B
|2
homo call (A/A) S
IFHEBREE  hetero call (A/B) i%ﬁ
homo call (B/B) [&# - - P
; — 3 L TRt L
Chromosome 1 2 3 4 5 6 7 8 9 10 1l 12 13 14 15161718 | \\\‘\ Ei\
19 20 21 22

3 1lplsDA>T VT ¢ JEREPMDIBEBOSNP 7L 8IF a: 1lploDA ¥ 7' 7 4 ¥ JEEE. AREERRICE,
HHEOA V7Y v VBEETFHIFEET 5 ((RENBETFOAET). KvDMRI & HIODMR iE, 7 LV ILEITDNA X F 14658
B0 24E (DNA 0248, : DMR) TH 5. KvDMRLIGECDKNIC & LITI OF B ZFE L, HIIDMRIZIGF2 &£ HI9DH
IR % PET T %, androgenetic/biparental €4 4 7 @ androgenetic i Tz, KT L B2 —TRETF LYooy
— L3, psPORBRD L IGF2ORBRMMBEL B, cen: v b X PHl, tel: FRATH, b:SNPT7 LA
fiZh7. PMDIA# & ) DNAZHH L, Genome-Wide Human SNP array 6.0(Affymetrix) CEHT L 7z, IEEZREINCBIT 3
FHES 7 L OBEEF 4T androgenetic/biparental €% 4 7 34 U 7235& 1%, isodisomy & 7% 3. IEHIAMRIC H~ hetero call
(A/B)BRTT 7 FNDNEHE L, homo call(A/A, B/B) 2R 7T AHSMECIBIA S L E NG, REFOEF A 7 RHME
V> 728, homo call DSIBIA € Ao T3, —7, TRETRFEIC L % androgenetic/biparental €% 4 7 % 5\ 13 22 DZFEHN
tZ & % androgenetic/biparental ¥ X % @%Abi heterodisomy & 72 %, heterodisomy D%&lE, 20D FONT T A
T DEE KL T, hetero call 73722 L homo call D A 234 H E 411 54818, & hetero call & homo call 28 T % IS IRE
95,

5 11pl5 4IRS RETF LA D2 a2 ¥ —FET 3 (B
FLAEE¥uar—), 20k, IGF2OFEEEEM

DAV P BEF(BHBZ0IEIEL T v
F)DEEE LT\ B EEES D 5.

b iEfs

Lp57THPEDRBRADBEL, PMDREEICDEDD L
# 2z 61 % . androgeneticfifdi, HEEDIEAN IR
I extra—embryonic mesoderm, JREIZ5FE L, tropho-
blast i 13 FEE L 2!, BIRE A & &% D tropho-
blast D EFEHEEZBO R VDR IDH EEZ LN
% . androgenetic/biparental € ¥ A 7 ¥ X 7 I PMD
DRFOREBTED &, HEEHI T b SNP (single
nucleotide polymorphism) 7 L 4 &7z X O L T
w3 (E3b). LaL, 7/ LAHIZIE100ERED A ~
7 v VEBETVPEET B0, IGF2E p57 24
DAY T v FEEFORREESEL W EER
5%, %7, androgenetic/biparental ¥ £ 7 - ¥
A7 RDODBOPMDEMISHFEET 2 L0 d, fil
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androgenetic/biparental EH £ 7 « ¥ X 5 D FA

BECOWTIE, MTo3onEzsonTwz? (K
4), OFEZRBICBI38EY 7 L0oBHEASE

23, XHEFINEZE L 188, BT ) 2 0EHET,
RS 7 LDAPEELUMESEIEC S, BE L%
Dol BESY ) LA ERES 7 A% D D RME
46 , XX ? biparental fllifid & 72 3. fb5 DIBMHAEIZ R
770523, X) DS E B, AR
androgeneticfifg & 72 5. Z#i2 X D, androgenetic
(46,XX) /biparental (46, XX) €4 7 &L 5,
androgenetic fifg|3 LB FHRKD T / LD 2EHTH
% 7= %, isodisomy T 5 (K 4a). 23, YREFZHE
LGl 6 YYHEPEFETE LY



B/ LD
HHAL

LT/ LD
SANEN

androgenetic/biparental €417
(isodisomy)

" w7

androgenetic/biparental €% 17
(heterodisomy)

A leed i

WRALT e
) SLMES S D
Llekas AN
FASIR

SNMESS LD
AR

androgenetic/biparental x>
(heterodisomy)

K4 androgenetic/biparental EH 1 7 - X XA SOREMFE a: EHEZRBIC BT 2% 20EBRE, b ZHTX
K. c:2200FREIIC L 2¥ X T, FZASCSE, CUR12 X D)

androgenetic/biparental E ¥ A4 7 23 55w, @
TEIERE 2008 F(23,X & 2‘3,Y) DI EZREL
SMERDZRIE hoTzb &, BEEL LIiclilanzds
4 U, 46,XY @ biparental ffifig & 23, X (- FHK) D 1
EARMmESE L 5, 1FEMECRAZMmIE D
androgenetic #llfid & 72 % 7= &, androgenetic (46,XX)
/biparental (46, XY) € A4 7 BEL 5. RS /7 &
1320 DFEFICHFT % 72 9 heterodisomy & %2 5 (K]
4b). @2 0DFRIIC L DX X 5 EEINC 23, X5
TSRS L, BMNAEINASE Z Y androgenetic M AE &
%A, —HT, EEZEINU6,XY) b RRFICEL
A, 2O0FBMIP oI AIVBERINSE D,
androgenetic (46, XX) /biparental (46, XY) ¥ X 7 & 72
3. ZOBEL, KM 23200 FIchET 3
7= % heterodisomy & 72 % (Kl4c)., @ LQ%#HHT 5
LI EETH B, EEIZOIZ X B androgenetic/
biparental B A4 7 HIAEx Hd 2,

2. VEGF-D - VEGFR-3% 7‘%)»1{;1%3?*

PMD &% {, BHEMEICREZFED S Z
e@gm,x%@wtamwsnuvz7§n%
vascular endothelial growth factor D (VEGF-D) %%
BT FELTEZIONTVS, 1HITIED S
2%, PMD s 0 BEfg ¢ VEGF-D O F B H3 T L
VB ENDH 2, £, VEGF-DORAKTH 5
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VEGFR-3 3 Ba % B0 SRIHRE & O N CHI L
TVRB I EBMEINTNSE I LMY VEGF-D
~ VEGFR-3 3 7 F IV EER D PMD F4E 125 L T
2 AMBEMEDSRIB I LT\ 5

B H YIS

PMD T L WERBREE T, HEMEO TRV &
5, TREBDBAMEIIMEP -7, L L, 20074ELL
lf%, FSCEL - FEFIRER SR L TwB I Enb,
WA TDRIMINMEA TS Z ENEZL S, 5%, KA
DFREETFZRAEL, WEOBEMIEE 2 2 L 3R
INb., F7, BEEMETIIR L, RAELHIE
%‘éﬂﬁ%ﬁﬁ:&f‘ BE¥E %ﬁ%é@f:#%ﬁ%@ﬁ%
PRESA FIAVEREETLZEDFELR
Z».

#EE - PMD ORHIRAT R 2 TR 2 72w dkiEE
KEFER - AERT XLy — [UHEZLEL I g
LETET. KETENLLTESERE, BEEHAEs
A BEMP SRR B SR EE TREER
TERIBEE DERIRE - o FEEZNEHEORFE T B
U7, itk Dy R—1r &b DT,
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3. TIEDIRT A VADREAETHEXRER

2 ) Beckwith-Wiedemann fE{&E¥
& Silver-Russell fE{&Ef

EEAFESE HTEORFHE Zoosie "l by SiEsoh
L ATERS TPVt xT . oasy MEEE, R & EIEX

.

Beckwith-Wiedemann fEEE (BWS), Silver-Russell &8 (SRS),

£l iBLsIC

FHRERIID E5—HONLEET (TV
W) ik, BERlE LCEOBBEEICLPD LT
MEDTUVVBRELLEHRL TS, Ly
L, BIEFOPIIZZFOBEBERCH > THT
LVORFERT HBIZTHPHFET S, 2D X
) BRBIETFERY AARBETEVD . BIDA
ABIZTFE, EEORE BE BRRICEE
REEHSTEY, —BiyIc, KHWFRBT
LBfETFEIEEZREL, BUREHRT 2ER
FIIEEZMRTEY, $72, £ ORYA
AEETEZIAT—%% L, BYAARFR
AVEBBELTBY, BEFREBIINXAL Y
LARVTHIBENR TS, SOFAL VLR
W CTORBEN RIS % 4 5 DNA 8O
Z & &R Y AR #EB (imprinting con-
trol region : ICR) & w9, Z OHEBIX, K
BTFRBBETHFEN OMRRND S 0iE
BV ERN) 12 DNA X FVALE R, AF
MEDERIZHBEOMERINL 20, W7
VIV T DNA X FWVALIRRER R 5 X F )V

1t W 2 4H 48, (differentially methylated re-
gion : DMR) Z KT %0, Ml Y AA F XA
VEEUDHEBOIE S ) LABRERT ) LEE
¥, Beckwith-Wiedemann JEfE#H (BWS),
Silver-Russell #E & # (SRS), Prader-Willi
JEMERE, Angelman JEMREE 2 & ORI D AR
BEFIZRITILEPMONTVYE, FRT
X, BWS & SRS IZHEH%E H CTHIT 5.

I. Beckwith-Wiedemann JE1ZEf
& (BWS)

BWS ik, #rEIBBo#ARE, BEFE, JEE
K BEHEAV=T, BAV=T) & 3FEHK
LT LRI ARIRBTH B, TOMIZ, HiE
OFIRE - BFiRBBO/NE, Frad BERIE,
BERENIER, FERKZ EOLZRIEREY
2L, $H7.5%0BEI/NEEE (Wims E
%, FEFiE #RSFELRY) ofErash
523 BWS @ #EEEX13,700A1C 1 AT,
BT, MEFB%, FKIEGIDH15% %
Db, H—INTBWEREIL VDS, JEL
ZIFANLNTWABBREEL LT, Weks-

T849-8501 {EREHARMMES-1-1
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X1 BWS OBHIE#E K4 &b, HED

=

- FrEIRER

- OER

R JEEERIR (BEALV=T, BHAV=T)

-EXRE (R EKE>I7™ percentile)

- FRERORKE - BHgEONE @ H 5 i)
- FEREARRIE R (FFIE, B R &)

- /NRER O BE R RE

- JRROBIEREEAMIE GBE, LA THM)
- Bal (BMEREER BTAOREEE BEOEZE0)
- BWS ORIEE

+ AR SRR
- KHEIREEBE

- BERLRO RS
- PETE 5 B
- BEROILE

/NEYE CEKEE, BERZIRE EWORE, FE

SRR, LER, OHE

S REEIOLUE, bLLBREE2DENEELD

berg HAMEL2d0OBH L (F1)Y, &
W & L Tk, Simpson-Golabi-Behmel
SEMEEE, Costello JEERE, Perlman JEMEEE,

Sotos FEfEHE, & 2% HESE VI Al (Marote-
aux-Lamy JEEE) BB ITFo5N 5, BWS ©
JE R EAEFELPISICE, v bax 7HlO
CDKNIC/KCNQIOTI FAA Y& T7uxX7
B [GF2/HIO F A4 ¥ 2w 200k
RHF XA YHBFET Bo &K FX A ZHADKR
DIAABIETORBRIE, ThENLORFAAL ¥
DICR (¥ +aATHEIZICR2, THAT
12 ICRD) W&o THIMSNTED, ICR
DT R T4 v 7 REE HrViEVx
AT A VI RRECIOVRET 5, BMAENE
FHEIX, ICR20OE2 F L (~50%), ICR1
DEAF VAL (2~7%), XKMERFBES A
Vv 3 — (patUPD) (~20%), CDKNIC @
EE (~5%), 1IHFERBEEERY (~2
%) THsY79, %72, 1plbOFIRICRE
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%D\ BWS 225 % T 50 FIER
RPN FN RERTER S (R2),

1. BWS ORERE

1) CDENIC/KCNQIOTI KA 4 v DE
i

H AN TIE, CDEKNIC 3B ICFHE
L, KCNQIOTI 3 X7 LV X b EHT
5o TORIYIAHIREIL, KCNQI BIEZT D
A4 v Y102 E $ % ICR2IZ & o THilH
ENTWb, ICRZIBET LIV A A F 11k
L, KETLVVFEAF VEENR T D,
ICR21Z KNCQIOT1 @7 u€— ¥ — Iz
BELRbHEHIIHFEL, EXFNVELOXET L
VT, KCNQI DEBE [ & id¥fh %12
KNCQIOTI R%H¥ ¥ %, 7z, KCNQIO
T1 iZ long non-cording RNA TH Y, ¥ A
R AL YADOBETRALORT LD, &
DGR, FEOEEFIIRERHAZRT (B
1)o BWS Tix, B 7 LV ICR2ZOEK X 5
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BWS OIFE & ERFRAEIR & DR

Jj=45] B R0 72 BR R REIR B A2 B DFESE
H19DMR-GOM 2~7% FrRIpE -k >25% Wilms JE5
i
KvDMR1-LOM ~50% R AV =7 ~5% i3
FrBIAE K RS A RE
MEBR3F R
(Wilms BEIZERD W)
patUPD ~20% an i SWN >25% Wilms J&E5
T35 HE
CDKNIC &% ~5% ANV =T <5% MREIEA R E
e
Bt RRE < 2% SRR N E
(BB W)
FEOREERD ~25% N B B

CDKNIC/KCNQIOTI KA A IGF2/HI9 FA A >

(X F L) & ‘/’\
ﬁ ICR2 Q) @ fﬁ?
Mat — 7 , - 9@
ICRI LAY —
CDKNIC KCNQI1 (FEx 1) 19

cen tel

(FE 2 FAL)

Pat 7 o s -
o ICR1 T LUV —
KCNQIOTI IGF2 (A F ML)
ﬁj BHRREET KHEHEBAEET FEREBBET

E1 11p15DRIDAH RXA
Hp15icid, 2 DORIJRAH RAA U BEETD. FOXTRIO IGF2/H19 KA1 ICRT, > haOX 74
D CDKNT1C/KCNQ1OT1 RAA VI ICRACK UEIHENTWA. ICRIE, RKEF LB XFIEIhTH
. AFIMEENRTOROVEEZ LILO ICRIE, A>>al—&—&LTHEZX, CTCF AV/N\IPRERTHT
ETHIOTFRICHD I N\ Y—EERT . ICR2TIE, Y7 LILBSXFIAINTNS. FEXFIAER
M ICR2& W) non-coding RNA T#H 2 KCNQ10OT1 BEEENS. KCNQIOTT & AICEE, BEOEE
FHRANE TS, Mat: BEF LI, Pat: REFZ LIV, tel : TOXF7E, cen: &> hOax 74l

WAL E L B7:0, BET L V2L D
KCNQIOTI1 73538, CDKENIC =&t/
DEEFOMEFER 2 HH T 5. CDEKNIC

i, MR OEITEZMEETS CDK A vk
¥ — (CKI) #a—FLTRBY, ZORH
BETF2ABWS 255227 (B2).
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CDKNIC/KCNQIOTI KA A

IGF2/HI9 F A A~

(f&x - v1k)

Mat

KCNQIOTI
BWS (FE X F1k)

Pat

KCNQIOTI1

BT LV ICR2 Ok A F VAL

ICR1

Mat -
IGF2  (&AFwik)

LNV —

Pat ICR1

TNV —
IGF2 (25 14b)

%7 LV ICR1 @& £ F vk

SRS

Mat

ICRI
(FER "f‘ wAk) H19

Pat

KT Vv ICRL DR A F vt

KHFERRET

| ERHERET

2 BWS & SRS TRSNAAFIVELER
BWS T, CDKN1C /KCNQ1OT1 RAA>, & UG IGF2/HTI9 RAAVDAFIALEREERDS.
7 LIVICR2ODEA FILEICEY KCNQTOT1 HFIEL, COKNIC OERBETZXRY. £/ SEF LI
ICRID X FILALD IGF2 FEIRIBINE HT19 FIRE T ZET. #iC, SRS TIEIRETF LILOD ICRIDEX F AL
W IGF2 HIRET & H19 #IREM%ZHKT. SRS TIE ICRZEHMD X FIIALEE ITHRESNTUOAEL,

2) IGF2/HI9 A4 v DOEE

B NTIE, IGF2\3CHHE, HI9
BEBEERT, TORYARIKREZ, HII
D EFICH B ICRUC L o THIBHE TV 5,
ICRUZBET VIV sdEX F ik L, KT
LS AFVLENTWAE, BT LLVOIE
AFNALICRIEA Y2 b—F—L LTH
Be L, zinc finger ¥ ¥ %7 Td 5 CTCF 8
WETAILETHIITRICHA T YN
—MWNIGF2 7aEt—% —IEfT A2 L2/
ET DL, TORKR, BET VIO IGF2 34
BEY, ToNYY—IiZ HIQIZEHT 5
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e, BBREAELRT. —H, XETLILVO
ICR1iZ X F ML E T W 5728 CTCE 754
BTERV, FDDAL Yol —F—LL
THEES, HI9 THROZ YN Y I —iF
IGF2 7at— ¥ — kR L, IGF2 PEE
X589, ICRIO A F MLk HI9 71 £
— ¥ —ICETRAELD, HI9 O3B T4
SNMb., BWS T, BHET L Vo ICRINE
AFNVALDFER, IGF2 DFEB ER & HI9
HEET 2T (®2), IGF2 MM BE5E
HFTHY, TOXEREHEMA BWS 25| &
Rl N
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#3 SRS OB

VIR AR HE

K& and/or HEAH -2SD T

RELHE - WA R O B9 AREE

- HAROFFRIE

- VB ORISR
- RO IER TR

(B ® SD L 1A% and/or HED SD OED 15282 5)

(—2SD BLF, 2mEed L IZMEWRERERT)

- AR OEFE O - FABE and/or HAEHK O BMI - 2SD Kl

T VIHHED ORI 3 DD 17T

3) XHEFBHMESY AV I — (patUPD)
1Z& A LW IR L7-84%4 UPD &R
L, 11pl5® 2 2DRI Y AR KA AL V5L d
IXBHRE LB, TD72D, ICR2IFE A
F Ak, ICRLIZE X F Vb e %= Y, CDEN
IC DRBUKT & IGF2 O BRI REIS LT 5
Xk BWS 2El& R IT, T/
patUPD 3B EY A 7 2 RT I &5,
ZREBOBHIHABZ L VAT L EEZ
LBNTW5h,

4) CDKNIC DZER

Ei# D X912 CDKNIC iZ CKI #a— KL
TEY, BWS TAOLNBERIINKIED
CKIKAAL VOIALVAEENCEKEFED
QT FAA Y 2RI BRI ERTHE, &
D7z, MK % I T & 3 BWS 258
T5, BRIF, MEFTIES RICEDLND
D5, RBEB OB A 1340% 12D 59,
CDKNIC BT VIVEB OB 2 RT 7
W, TOERFHHFTH DL L E, BWS
BET 5. B, REBELRT IMAGe i
BB D E KA CDENIC DHREEBERTH
% L HEE s n10,

5) HfiEERY

HEL LTHEWD, BETVIVIZBIT 5
KCNQI Bz FHOERE - #f<, 11pl5ic
BUARXETLVVOEREEZRADLLAEDDH
511)0
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2. BWS RERAJND/NREEOAHY
AT

ICR1D & A F- V4bR patUPD Tit, EE
(Wilms JEE R IF3FE) o0& A 708
25% L E EE WA, CDKNIC DEBET %2
# 23 ICR2{IE A F VbR CDKNIC ZE D
EEAH ) 27 &L 5% U TTh b (K
2)12, L Lidss, BEZLENSLE
BAME) A 7138 <, 2 ICR2IE 2 F 1k
Tid Wilms BE DLAL 0 [ 3 18 <0 B A i 1A M
R EDBRIELR TV LdioT, BERE
b bd, EMNREREAZ -2V
HEETH S,

£ 1. Silver-Russell fE{&E¥ (SRS) -

SRS i, FENREFEE, ¥y I 7y
TLEWEEE, SSAROESE Rz
W, o780, HIPWKE HERoLEL
TR B L T AR AARETD B,
BWS & ABICERERIIZHETH Y, Bhr
Az, %5 ERIE, 77 =4 VB, MBRR
wORILE, BEORT, TaimE 4
fE, EEQOBABELRLBRDONLY, £
R EBERERZRT I &0 5 BRI K &
THhollc®d, BEAIT) VIV AT LMD
RIBEN (R3)V, SRS 0% < IZIMFEH)
Y, REBIOBEDS 5P, SRS OFHE
FHE LTid, ICRUEXF ML (30~60%)



T HRBEKBUMRBEAES A Y I—
(matUPD7) (7 ~10%) 7% %Y, ICRIE
AF VAL TR ERIFENHRP L ALR,
matUPD7 CIXSRBOENLT LS A LR
2 14)15)O

1. SRS ORERHE

1) IGF2/HI9 KA A ¥ DEE

B NTEAFMEENTHWEXHET LIV
D ICRIZMEAF VAL E Y, ZOHE HII
DEH LA, IGF2 DFEHRKLTITL D SRS
25158224 (B2)Y, ICRUEA F vk
SRS ?30~60% IZH 5N 5B 2D5, BWS THD
N5 ICRIEAFVILEIERFNOERETH 5,
COMET A HEEOXFNVEERBEIZL S
IGF2 DFEBEREIL, HRTARABMLRT
BWS & SRS & w9 “HEORBEZE| &
FTOTH%5, BWS DERE L L Tid ICR2OK
AF VAL D B B A5, SRS Tld ICRZEMD &
RFMLERLBE TR WY, Lal,
11pl5D BT VIVEE Z 58872 SRS D 2
BICIZBEEETIC 20D Y AR R XL V&
HEATWAEIZE, E512, CDKNIC/KCNQ
10TI FAL VCBERLBET VIVOER
RO SRS BEDVPHESI N2 LR D,
Bi7 VVERKICL S CDKNIC OBF 5
PEE LTW AR 578,

2) THREABEERFBEAESY AV I
(matUPD7)

SRS I2B1F 5 matUPD7D % L 1%, 7 HH
BAREERD UPD TH 5 I 0%\, SRS &
ERFE LT, EERERFZI—-FT5K
WHRBBRTFORIEE, D5\ ITHEFTEIH
HF %2 a2— FT5ERBREEFOREBHEM
HHER X B, Tpll.2-pl3d B K EE R
& 7q31-qter @ F45-HY matUPD i B A% ¥k &5
Sh, WEBAEEEME LTERS R
7219200 0 7511.2-p1312 4, GRBIO » T 1E
T h, YU A Grbl0 IEHERBEL, BERE
HTHREEEL S VR VEHREEZRT, —

F, 7a32 W, X %R B T b5 MEST
(PEG1), MESTIT1, COPG2, CITI1/
COPG2IT1, BHHBET 5 CPAL " HFFET
%5 (209 B MESTITI & CIT1/COPG2I
T1 i non-coding RNA TH %), LA L,
matUPD7%# /R & 72\ SRS BEIZBWT, Z
No ORI ) ARBERTDERRL DNA X F)V
LEFIRD LT, SRS OEKEEETFR
EETHES> TRV

2. SRS [T BiA%E

SERED & 72 %o SGA (small-for-
gestational age) K5 RIE DFEE L /oL
BEARNVE VEBRET) LW TEL, ER
IR 2 BB e AN ADSLE L 7
BYEND B

X [
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Introduction

Although the incidence of ovarian malignancy during pregnan-
cy is extremely low (approximately 1 per 20,000 deliveries), the
possibility of a borderline tumor or cancer must be considered
when adnexal masses are detected during a prenatal ultrasound
(Cunningham et al.,, 2005a). Moreover, it is generally much more
difficult to diagnose and manage adnexal masses during pregnancy
than in non-pregnant women because of the restriction of radio-
logical examinations.

Carcinoid tumors are neuroendocrine tumors arising from the
embryologic primitive gut derivation and typically derive from the
intestine and the bronchopulmonary system. They represent an
unusual and complex disease spectrum with protean clinical mani-
festations. Primary ovarian carcinoid tumors are of germ cell origin
and account for 1% of all carcinoid tumors and less than 0.1% of ovar-
ian malignancies. Of the primary ovarian carcinoid tumors, the
insular type is the most commonly observed in Western countries.
This type is of midgut derivation and associated with classical or
typical carcinoid syndrome caused by serotonin and its precursors
and derivatives secreted from the tumors. In contrast, trabecular
and strumal carcinoid tumors are primarily reported in Japan.
They are of foregut or hindgut origin and are related to severe
constipation induced by the production of peptide YY (PYY), an
inhibitor of intestinal mobility (Talerman and Vang, 2011; Motoyama
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et al., 1992; Matsuda et al,, 2002). Primary ovarian carcinoids present
various findings on preoperative images. Therefore, the preoperative
diagnosis of these tumors may be difficult, even in non-pregnant
women.

Herein, we report a case of a primary ovarian strumal carcinoid
tumor with small mucinous components accompanied by severe
constipation and carcinoembryonic antigen (CEA) elevation during
pregnancy.

Case

A 24-year-old Japanese woman gradually began to suffer from se-
vere constipation since she had undergone an appendectomy for
acute appendicitis at the age of 12. Although she passed a bowel
movement once every 2 to 4 weeks despite using laxative agents,
she had never had a physical examination for 12 years. Her menar-
che occurred at the age of 12, and periods were regular at 30-day
intervals. The patient initially presented to a primary obstetrician be-
cause of amenorrhea and was diagnosed with pregnancy at 8 weeks of
gestation. Transvaginal sonography also revealed a hypoechoic solid
mass that is 10 cm in diameter in the cul-de-sac. The patient was
referred to a general hospital. Magnetic resonance imaging (MRI)
showed a solid mass, 10x 8 cm in size, with low intensity on both T2-
and T1-weighted images with small and high intensity portions on
T1-weighted images behind the uterus (Fig. 1). Metastatic ovarian
tumors were considered in the differential diagnosis because of this
characteristic MRI finding and serum CEA elevation (14.9 ng/ml, the
cutoff values were <3.5 ng/ml). Upper gastrointestinal endoscopy for
the exclusion of gastric cancer subsequently revealed no abnormalities.
The patient was then referred to Kumamoto University Hospital be-
cause of a pelvic mass and a high serum CEA level at 10 weeks of
gestation.

A pelvic examination revealed an irregular and elastic hard mass, the
size of a newborn's head, behind the uterus. Lower intestinal tract
endoscopy showed non-specific colitis and dolichocolon. After the patient
was prompted to defecate by the administration of muitiple laxative
drugs over the normal dose range, the CEA level decreased (7.9 ng/ml).
We suspected an ovarian tumor with benign or low malignant potential.
As the mass would undergo torsion or be an obstruction to delivery, the
patient underwent a laparotomy at 13 weeks of gestation.

The tumor arose from the right ovary with a small amount of
straw-colored ascites. A cytologic examination revealed no malig-
nant cells in the ascites. A right salpingo-oophorectomy was
performed. Macroscopically, the tumor was rigid with a reddish
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Fig. 1. MRI findings of the tumor. (a) An axial T1-weighted image showed the high signal intensity area without fat suppression in the tumor of low signal intensity (arrow head). (b) An axial
T2-weighted image showed an area of high signal intensity that was consistent with the high signal intensity area on the T1-weighted image (arrow head). The arrows indicate the pelvic mass.

U: uterus.

smooth surface. It was 8x10x 12 cm and weighed 350 g. Cut sec-
tions revealed a yellowish-white solid mass with a few cystic areas
containing mucus (Fig. 2). A pathological examination confirmed the
diagnosis of a strumal carcinoid tumor with mucinous cystadenoma
(Fig. 3a, b). The neuroendocrine tumor cells showed immunoreactivity
with chromogranin A, synaptophysin, CD56 and PYY (Fig. 3c). No
immunoreactivity was observed with CEA. Because mitosis and necrosis
were not observed and the Mib-1 labeling index was less than 2% by
immunohistochemistry, we decided that the patient could continue
the pregnancy under careful observation. A postoperative bowel move-
ment was observed within 48 h, and thereafter the patient had a bowel
movement every day without the use of laxative drugs following tumor
removal. The CEA level had fallen under the limit within 3 weeks
(1.6 ng/ml). Her prenatal course was uneventful. The patient delivered
a 2960 g female newborn by cesarean section at 38 weeks of gestation
because of cephalopelvic disproportion. Since contrast-enhanced whole-
body computed tomography (CT) scanning showed no abnormalities
2 months after delivery, she was diagnosed as stage la. The patient is in
good condition without any evidence of tumor recurrence 11 months
after her operation.

Fig. 2. The cut section of the tumor. The cut section revealed a yellowish-white solid
mass with a few cystic areas containing mucus (arrow).

Discussion

Solid tumors of the ovary must be differentially diagnosed from
malignant epithelial tumors, germ cell tumors, sex cord stromal
tumors and metastatic tumors. The preoperative diagnosis of an
ovarian solid mass, particularly during pregnancy, is more difficult
because possible examinations are restricted and blood examina-
tions, including tumor markers and hormone tests, are variable dur-
ing pregnancy (Cunningham et al., 2005b). The treatment course of
a pregnant woman should also be determined deliberately by the
exclusion of a malignant tumor.

Although preoperative serum levels of CEA, CA125 or CA19-9 can
be elevated in a non-pregnant case of PYY-positive ovarian carcinoid
tumor, it is difficult to interpret their elevation during pregnancy.
Among them, CEA is not influenced by pregnancy (Cheli et al.,
1999). In the present case, the patient's serum CEA level was high
at the first visit. The level was decreased by approximately half be-
fore the tumor removal due to the reduced constipation following
the administration of laxative agents. Furthermore, CEA was not
detected in the tumor cells by immunostaining. We speculate that the
high serum CEA level may have been induced by the existence of
nonspecific colitis due to static stool for approximately 1 month
because an elevated circulating CEA level can be observed in a patient
with inflammatory bowel disease (Loewenstein and Zamcheck, 1978).
The elevation of serum tumor markers must be evaluated as not only
direct products from a tumor but also a reflector of other clinical
manifestations.

Primary ovarian carcinoids histologically present a variety of pat-
terns, including insular, trabecular, strumal and mucinous. A mixed
type has also been reported, which is composed of any combination of
the pure types. Primary ovarian carcinoids also arise in association
with mature cystic teratomas or mucinous tumors; therefore, a preop-
erative diagnosis is extremely difficult (Talerman and Vang, 2011). As
such, most have been diagnosed based on postoperative pathology find-
ings. Small parts of the solid tumor in this case showed high signal in-
tensity on both T1- and T2-weighted images without fat suppression,
which generally indicates the existence of mucus. The histopathological
findings of the tumor subsequently showed a strumal carcinoid with a
mucinous component. This finding may contribute to the preoperative
differential diagnosis from other solid tumors of the ovary.

A PYY-positive ovarian carcinoid accompanied by severe constipation
was first reported in Japan (Motoyama et al, 1992). Although similar
cases were thereafter reported in Japan and other Asian countries, no
cases have been reported during pregnancy. PYY is the gastrointestinal
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Fig. 3. Pathological and immunohistochemical findings of the tumor. (a) The solid parts of the tumor showed that thyroid follicles containing colloid merge with ribbons of
neoplastic cells in dense fibrous tissue stroma. Hematoxylin-eosin staining. Original magnification 200x. (b) The cystic components in the tumor were composed of
single-layered mucinous epithelial cells. Hematoxylin-eosin staining. Original magnification 200x. (c¢) Carcinoid tumor cells showed positive staining for PYY. Methyl

green counter-staining. Original magnification 200 x.

(GI) hormone released from the endocrine cells of the GI mucosa in
response to oral nutrient ingestion. PYY physiologically inhibits
many Gl functions, including gastric acid secretion, gastric emptying,
small bowel and colonic chloride secretion, mouth to cecum transit
time, pancreatic exocrine secretion and pancreatic insulin secretion.
PYY also inhibits jejunal and colonic motilities. PYY circulates in two
active forms: PYY (1-36) and PYY (3-36). PYY (1-36) increases
appetite and stimulates weight gain, and PYY (3-36), the truncated
form of PYY, has effect opposite to PYY (1-36) (Ballantyne, 2006).
The structure of PYY localized in the tumor could not be analyzed;
however, its major function was estimated to inhibit intestinal
mobility. In basic research, the chronic administration of PYY to
pregnant mice or the transgenic overexpression of PYY to pregnant
mice has been shown to induce a neural tube defect in embryos
(Yuzuriha et al., 2007). Therefore, the fetus must be carefully
observed in cases that occur during pregnancy. In the present case,
no adverse effects on her offspring have been observed until the
last follow-up. According to previous reports, the incidence of
PYY-positive ovarian carcinoid must differ between Western coun-
tries and Asian countries including Japan. The patient's race will
also be useful information for diagnosis. Almost all primary trabecu-
lar and strumal carcinoid tumors occur in women with stage [ disease
and have an excellent outcome (Lee et al., 2003). Nevertheless, a case
of multiple metastases with a higher mitotic rate and focal necrosis
has been reported (Kurabayashi et al., 2010). The presence of mitoses
or necroses in the tumor will be useful for predicting a poor prognosis.
In view of her pathological findings, she will have a good prognosis, and
she is scheduled to be followed up by physical examinations, tumor

markers, ultrasounds, and CT scans. A redevelopment of severe consti-
pation may be a predictive symptom during a follow-up period because
a case of liver metastasis with reappearance of severe constipation of
10 months after surgery was reported (Matsuda et al,, 2002).

In conclusion, it is necessary to know the clinical characteristics of
primary ovarian strumal carcinoid tumors to ensure their appropriate
diagnosis and management.
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