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kLY HAEREDR 10 /S—E 2 ¥ A LEiHO
HER A small for gestational age (SGA) 2 IMEAT
WAR FORPERFLZ THEREORT » Yy
MENDLVEBEORENR TR - TERL0OEFEN
VRS RAE (intrauterine growth restriction, IUGR
F7-11 fetal growth restriction, FGR) LIER~<ET
hHU Y, L Ladih, HHEBEEIZEWLT SCGA
FIUGREZRERIT A - LI LIELIFR#ETHOIES
b fvy, SGA THIAE L 7=#4E WSk X
DEIZEPHE L AR, BZ/IEWEFE ST TLE
WRER PRI CBFARBE LD LIRS
CHRIBWTLELEEET S EETH D, WD
W% normal small XPRIEN SR THSH, LA LA
b, SCGA THAIHEZH LTV BRI A ML
A e U0 < 5 b o Tl A A oE 0
HArpEL+ 52 LnE < Wb % IUGR Dk
REENBLICRSTLBY, FTC. HERT
BLEHTHEAS I LEZLNLEERNLIUGR D
Wit —BEO AT v 7TERETITO Y,

F T BFEE R LR REERED
AT, ZOBE, MIREBNERTHS Z
LR L A D, MR A TS0 B35S,
MoOBER N - LA MMRER AR+ <52 Th
D, oL T2 B LUBEOBEEREICL AR
BEMEXToTIERGRWI. 77 —RAF FI4
ARS—ZHI1TH CRLEHM, &duWZEH A F b
FA AAY—BEIZHIT S BPD gl L v 4T UREE
OWMEETI ZEAEE LV, IBROKERE S
TH0E, WEHEEAD AT A —7—O¥A I+
HIEEFORMEITHMLTL S, L Ligpsis,
FA=S—OEMN 3D E TIZEOREILE
MLTHL A, FhUEIZAST A —F —O¥

Flliz

Z T HZF ORI L 22w S, BEARAY 22 e 4 5
KDARF A= —O G L, SR (BPD
HAHUVMTEEEEE  HO) . BEEERRL (B 13 PR
£ AC). KIBEHE (FL) @ 3-25%A8bds
BaEizHELRAY Y, ik, Fa OREHENDS
WEENTERES, FAANRRIZBOTIEERED
HoEY g LEEAEL, AABEEESYS
HEAE L TV D 10, iz B A NBR YR 0 ZEHE S 5 AR
0 (F1) L0 10 23—1 ¥ A RO SGA #[F
EtH, TITHEERI LIF, FOEREREHM
ZEMTHHTHD. MEROIEERE thHITH 4
LB o%iifig L v Rk S - - TH 5.
Lo, i EdRELY L 18% L E
<, LEdoT, HEEXLY ROEWEEELZD
HMEICY T e RERBEENRELSLZ LI
B W, Lt 37 AR THAE L RIZRERT
Y, FaLTEFRIBERTARY, LEXST,
R X R S HEE R o L
VB e T A, 2008 ., AABEKESS
0 H ARG R OHEE IKE O B 1 (L1) A
mafL, SERWICFHENL L <& THD

SCAZRELEOBOEH Y RRF 7 L LT,
Mg P77 LA EEMmER AT, BIE
i T R AR ER (MCA), WA 8RR (UA) T
19, Bon-MmFEEEFE LY pulsatility index
(P1) ey, ZOMARGEA S L7 4 IUGR
LBl S, MCAPI, UAPL @ JLitiz 2, %3
(ZaRd 12,

IUGR OBl #t (X 1) & LTk, @EikkE
I L DG RHEERES 10 ~—t o ¥ A AT
bHoTh, MCA, UA @ Pl 2 eI T
I, LBV SCA L EZ, BEOAKT
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gostational age ~2.08D ~1.55D EFW (g) +1.58D +1.58D
mean
18 W+ 0 126 141 187 232 247
19 W+ 0 166 186 247 308 398
20 W+ 0 211 236 313 390 116
21 W+0 262 293 387 481 512
22 W+0 320 357 169 580 617
23 W+ 0 386 430 560 690 733
24 WH0 161 511 660 809 859
25 W+ 0 546 602 771 940 996
26 W+ 0 639 702 892 1,081 1, 144
27 W+0 742 812 1,023 1,233 1. 304
28 W+0 853 930 1. 163 1. 396 1,474
29 W+ 0 972 1,057 1,313 1, 568 1 653
30 W+0 1,008 1,191 1, 470 1, 749 1,842
31 W+ 0 1,231 1,332 1, 635 1,938 2,039
32 W0 1. 368 1,477 1, 805 2,133 9. 243
33 W+ 0 1, 508 1, 626 1, 980 2,333 9. 451
31 W+ 0 1. 650 1,776 2. 156 2 536 2. 663
35 W+ 0 1. 790 1, 926 2. 333 2,740 2, 875
36 W+ 0 1,927 2,072 2. 507 2. 942 3,086
37 W+0 2,059 2,213 2. 676 3,139 3,294
I8 WHO 2 181 9 345 2. 838 3,330 3,494
39 W+0 9,292 2, 466 2,989 3.511 3. 685
10 WH0 2. 388 9 572 3,125 3. 678 3, 862
11 W+0 2, 465 2, 660 3. 244 3. 828 1,023

(HABSHESS  @EFKES 2003 ;30 ; J416-J440 £ 0 5| H )

OIFFIES TR FEBIE L TWH Y, 2L, #
KT/ AFLRTA R (NST), EKBEOF = v
7 (YR v > 8 em, &S VME amniotic fluid
index, AFI > 25) #1{T\>, non-reassuring fetal heart
rate pattern, & A VMEERKM/ ) CEKRFT » b <
2 em, 5V AFI < 5) 23D LAIUTABE
B4 5, BMIRERSETIE. Wb b iy
B (brain sparing effect) OIRAE L 72 . MCA @ PI
EIXREIEMAR L, UA @ Pl EERFEBEE 2
% (M2), ZokHRIRETIEABED 5 ZBitER
ol E A EE A RS LT, BRI & e
Aol LELETHA, 6T, HHEARILHE
AWM M FGRAE (2 3) (ZPHEO IUGR, HERAN
WK (h4) X@EEDIUGR EEA LR, LbiC
R OREZYE L2IRETH S, I BIIRIEER
S 0 1 37 A 1 A B > © Sl I IR AR 0 i

~EBATH LR PREN, AT B4 FHHED
EHICHETESRIELEZOND, IFAFBINRE
AW T BRI LI T E AR R T 2 &
S AREME A R < . M ASHBL L 2B 8si3 s
WOHH~EHFo T, UM, HERE
OIIARD SR RVEE (3EMULE) I2Hik
HEZEET S, £z, FHOREE LITMETEN
PHEAROERIES ML 2D I EARESNTS
h. ZOHELIRHEEZD W,



2005 4 9 H

“Xapul Ljnes|nd Apue [earpquin |y ¢ xepul Snesind Adayae [RIGa1aD a[ppi ‘[ VO

1ELHRE o (MOND)  THHEEL 6N Bl 5,4

(¥on| a19n9g)

FYRHEETRWERSE —P» ¥

(49nI @yesapo)
o S F I i N X0 TH AU (18 e

N

»

T8

4

I [%

oND FESYY
A
BIEEE 1dvn

Bl FEE IdVONW

VOS

SNa) ade [RuUORIsad 10) ([rws  yng
S ¥4
& WE /
Ph199@ BT BYFE
&3 ISN Ll 1SN
£ 1dvn

BEEEPNIZLET 1dVON




1 FEARRRHFREDZE & L O PEEmENZETE 5

#2 PR TNIR pulsatility index (MCAPI) @ 3 WEHFEIAR pulsatility index (UAPD) @
BT B D FEHE(H I i Bt oD B HE(E
Menstrual ~ MCA PI Menstrual ~ UA PI
age (weeks) -2 8D  Predicted value +25D age (weeks) -2 SD  Predicted value +2SD
15 1.024 1. 604 2.184 15 1. 267 10 ) 2. 135
16 1. 069 1. 649 2,229 16 1. 204 1. 638 2,072
17 1. 114 1. 694 2.274 17 1. 143 1.:677 2.011
18 1,167 1. 737 2.317 18 1. 085 1.519 1.953
19 1. 198 1. 778 2. 358 19 1. 029 1. 463 1. 897
20 1. 236 1. 816 2. 396 20 0.976 1.410 1. 844
21 1. 271 1. 851 2.431 21 0.925 1. 359 1. 793
22 1. 303 1. 883 2. 463 22 0. 877 1. 311 1. 745
23 1. 330 1.910 2.490 23 0. 831 1. 265 1. 699
24 1. 353 1.933 2.813 24 0. 788 1..222 1. 656
25 1.371 1. 951 2,631 25 0. 747 1. 181 1. 615
26 1. 384 1. 964 2. 544 26 0. 709 1. 143 L.&T7T
27 1. 390 1. 970 2, 550 27 0. 673 1. 107 1. 541
28 1. 390 1. 970 2. 550 28 0. 640 1. 074 1. 508
29 1. 383 1. 963 2.543 29 0. 609 1. 043 1. 477
30 1. 368 1. 948 2. 528 30 0. 581 1. 015 1. 449
31 1. 345 1. 925 2. 506 31 0. 555 0. 989 1. 423
32 1.314 1. 894 2.474 32 0.532 0. 966 1. 400
33 1.274 1. 854 2.434 33 0.511 0. 945 1. 379
34 1,224 1. 804 2. 384 34 0. 493 0.927 1. 361
35 1. 165 1. 745 2.325 35 0. 477 0.911 1. 345
36 1. 095 1.675 2,255 36 0. 464 0. 898 1. 332
37 1.014 1. 594 2.174 37 0. 453 0. 887 1. 321
38 0.921 1. 501 2. 081 38 0. 445 0.879 1.313
39 0.817 1,397 1. 977 39 0. 439 0. 873 1. 307
40 0. 700 1. 280 1. 860 40 0. 436 0. 870 1. 304

(Akiyama et al. Hum Reprod 1999:14:2635-2643 05| ')  (Akivama et al. Hum Reprod 1999 14 : 2635-2643 L0 5| H %)

2 M5B (brain sparing effect)

MCA (middle cerebral artery) @ Pl (pulsatility index) flilZ 2% E#%7L, UA (umbilical artery)
D PlEIL R L7 5
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Histological diagnosis

Uterine sarcoma

Uterine leiomyoma
PSV > 41 cm/sec 4 1
PSV = 41 cm/sec 1 40

PSV: peak systolic velocity
Sensitivity, 80 %, Specificity, 976 %

Positive predictive value, 80 %, Negative predictive value, 95.6 %
(XHR5&YRETLTSIA)
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Three-Dimensional Sonographic Measurement
of Fetal Adrenal Gland Volume
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Abstract
OBJECTIVE: Ourobjectives of this longitudinal
study were to evaluate the growth of the fetal ad-
renal gland in normal pregnancies and to assess
the change of fetal adrenal volume in small-for-
gestational-age fetuses.
METHODS :

examinations were performed on 14 appropriate-

Three-dimensional  sonographic
for-gestational-age infants and 3 small-for-gesta-
tional age infants. Fetal adrenal volume was me-
asured every 2 to 3 weeks after 26 weeks of men-
strual age until delivery.

RESULTS:
between left and right adrenal gland volume va-
lues (R =0.976, p < 0.0001). A curvilinear rela-
tionship was found between the menstrual age

There was a good linear correlation

and averaged adrenal gland volume (R? = 75.0 %,
p < 0.0001), and a normal range of adrenal gland
volume measurement for estimating the growth of
the fetal adrenal gland during normal pregnancy
was generated. Averaged fetal adrenal gland vol-
ume values in all 3 small-for-gestational-age in-
fants were within normal ranges in the mid-to-late
third trimester. Averaged fetal adrenal gland vol-
ume/ estimated fetal weight ratio were also within
normal ranges in all small-for-gestational-age in-
fants.

CONCLUSION :
adrenal gland volume may not be a useful measu-
rement to diagnose small-for-gestational age fe-

Our findings suggest that the

tus in the mid-to-late third trimester. However, the
data and its interpretation should be taken with
some degree of caution because of the small num-
ber of small-for-gestational-age infants studied.
Further studies involving larger sample size would
be needed to confirm this.

Key words: three-dimensional ultrasound / adrenal
gland volume / appropriate-for-gestational-age-fe-
tus / small-for-gestational-age fetus

Introduction

The fetal adrenal glands are important organs to fetal
growth. The fetal adrenal gland decreases in size with
fetal growth restriction (FGR), anencephaly, intrauterine
fetal death, and in the fetus of a mother who has been
on steroids for treatment of systemic lupus erythemato-
sus. U A hypoplastic fetal adrenal gland is often found
in cases of maternal pregnancy-induced hypertension.
Therefore, it is possible that adrenal measurements can
be used for the evaluation of fetal growth, well-being,
and outcome. There have been many human studies that
have directly measured fetal adrenal size using conven-
tional two-dimensional (2D) sonography. 7' However,
parameter used in those studies is one-dimensional or
2D measure. Despite the ease of measurement, it may
be apparent that those parameters are rather crude meas-
ures for characterizing the growth of an object with a
complex shape such as the fetal adrenal gland.

Recently ultrasound imaging technique has been
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significantly improved, and three-dimensional (3D)
sonography for imaging of the fetus is now available.
Potential obstetric applications of 3D ultrasonography
for systematic examination of the developmental stages
of the fetus, 3% detection of fetal malformations, '
or birth weight prediction'® have been reported. To the
best of our knowledge, there has been only one report
on the growth of the fetal adrenal gland volume (AGV)
measured bv 3D sonography in normal pregnancy. '¥
The fetal adrenal gland volume in normal pregnancy was
well correlated with gestational age.

Our objectives of this longitudinal study were to
construct optimal mathematical functions to character-
ize the normal growth of the fetal adrenal gland and to
assess the change of fetal AGV in small-for-gestational-
age (SGA) fetuses.

Material and Methods

We studied 13 appropriate-for-gestational-age
(AGA) infants and 3 SGA infants. All pregnancies
were in middle-class Japanese women from Kagawa
area. Subjects were randomly recruited over 2 year per-
iod commencing April 1999. Ultrasound examinations
were done at the outpatient department only every morn-
ing. All women were nonsmokers, with neither indi-
cation of maternal complication nor evidence of drug in-
gestion. There were no significant differences for the
height (159.3 £ 6.0 cm in AGA and 159.3 £ 4.0 cm in
SGA), weight (53.1 £10.1 kg in AGA and 50.3 £ 4.0
kg in SGA) and parity (0.3+0.6in AGAand0.3+0.6
in SGA) of the maternal population between the two
groups.  All the obstetric deliveries were made in our
university hospital. and comprehensive pediatric assess-
ment (within 24 hours of delivery) revealed no evidence
of genetic diseases or congenital anomalies. Birth
weight of 13 AGA were in the normal range (between
the 10th and 90th percentiles) of standard growth curve
for the Japanese, ' and 3 SGA were below normal ran-
ges. The study was approved by the local ethical com-
mittee of Kagawa Medical University, and standardized

informed consent was obtained from each patient.

Fetal age determination was estimated from the first
day of the last menstrual period and confirmed by the fir-
st-trimester and early second-trimester ultrasound mea-
surements, !%16)

Ultrasound examinations were carried out at 2 to 3

week intervals beginning at 26 weeks of menstrual age
continuing until delivery. The number (mean = SD)
of examinations of individual subjects ranged from 1 to
9 (6.0%2.6) inthe AGA group. and from 7 to &
(7.7+0.6) in SGA group. The number (mean = SD)
of successful AGV measurements of individual subjects
ranged from 1 to 8 (4.5%2.1) inthe AGA group.
and from 3 to 5 (4.0+1.0) in SGA group. The suc-
cessful rate for AGV measurement was 74 % in AGA
group, and 52 % in SGA group, respectively. The fetal
AGV was measured with the fetus at rest.

The fetal AGV measurements were obtained using
3D sonography (Combison 530D : Kretztechnik AG.
Zipf, Austria), with a3.5-. 5- or 7-MHz transabdominal
Voluson (Medison Co, Ltd. Seoul, Korea) sector
transducer as described by Chang et al. ¥ Landy etal.,
' and Hsieh et al. '®' In brief, a longitudinal cross-
section of the adrenal gland immediately superior to the
kidney was selected and fixed as an anchor. In a trans-
verse cross-section shown simultaneously. the adrenal
gland was traced manually. and the adrenal area was
measured slice by slice at 1-mm intervals from the top to
the bottom end of the adrenal gland. The computer then
integrated and calculated the fetal AGV automatically.
The data set was stored on a 540 Mbytes MO (Magneto-
Optical) disk drive, and retrieved for further analysis.
All sonographic measurements were studied by one
examiner (A. K.) forthe data reported here. The time
for AGV measurements were within 10 minutes. The
intra-observer coefticient of variation for the assessment
of fetal AGV was determined by performing 5 examina-
tions on 10 subjects, and the result was 8 %.

For each parameter in AGA group data set re-
gression analysis was carried out, testing the regression
of the measurement value on menstrual age, using poly-
nomials of the first through the third degree. 221 Dif-
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Fig.2 Normal range of the fetal adrenal gland volume (AGV) (predicted value £ 2SD). Each closed
square represents a small-for-gestational-age fetus. Connected square represents serial stu
dies for a given fetus. The optimal models for AGV is as follows  (MA, menstrual age) : (AG\')
=-0,597+0.000079 (MA) *, RZ=75.0 %%, p < 0.0001.

ferent models were tested and independent variable de-
letion carried out by analysis of variance applied to the
regression was followed by calculation of the step-down
method coefficients. **! The choice of the optimal model
was based on the following criteria : largest R?, all co-
efficients different from 0, and low standard deviation

of regression  (SDg). 2"

Results
There was a good linear correlation between left and
right adrenal gland volume values (R = 0976, p <
0.0001) (Fig.1). A curvilinear relationship was found
between the menstrual age and averaged adrenal gland
volume (R?=75.0%, p < 0.0001) (Fig.2). and a

normal range of adrenal gland volume measurement for
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Table 1. Normal adrenal gland volume values Table 2. Normal adrenal gland volume (AGV) /es-
timated weight (EWT) ratio values
Adrenal Gland Volume AG:V'{EWT
MA 2SD redicted valu +2SD (M‘?(J '(251[)’ P’ed‘f‘eg"al“"’ "(251‘)3‘
k 1 1 1 WECKS m m m
. = T 26 0.0000938 0000852 0.0016102
b . 084796 297106 27 0.0001318  0.00089  0.0016482
o . (T35 Bes1ay 28 00001698 0.000928  0.0016862
29 . 135673 274373 29 00002078  0.000966 0.0017242
36 0122 a5k 598 30 00002458  0.001004  0.0017622
32 0.57767 199167  3.40567 % S0aat D0 B0
- Giritd.  Godnoy  AEeee 3 00003598 0.001118  0.0018762
14 1.09402 250802 1.92202 34 0.0003978  0.001156  0.0019142
55 i:3?6|2 279012 4'20“2 35 0.0004358  0.001194  0.0019522
36 1.67482 3-08882 4'50232 36 0.0004738  0.001232  0.0019902
pois {00085  34pdsd  4R1888 37 00005118  0.00127  0.0020282
< ki Gt A= | 38 0.0005498  0.001308  0.0020662
30 Selss 40895 55032 39 0.0005878  0.001346  0.0021042
e priohim hisi Aok 40 00006258 0001384 0.0021422
MA: Menstrual age MA: Menstrual age
AGVEWT
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3%
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Fig. 3 Normal range of the averaged fetal adrenal gland volume/ estimated fetal weight ratio (AGV/EWT)

(predicted value = 28D).

Each closed square represents a small-for—gestational—age fetus. Con—

nected square represents serial studies for a given fetus. The optimal models for AGV/EWT is as
follows (MA, menstrual age) : (AGV/EWT) =-0,000136+0,000038 (MA), RZ=14.8 %, p < 0.03.

estimating the growth of the fetal adrenal gland during
normal pregnancy was generated (Table 1). Averaged
fetal adrenal gland volume values in all 3 SGA infants
were within normal ranges in the mid-to-late third trime-
ster (Fig.2). A linear relationship was found between

the menstrual age and averaged fetal adrenal gland vol-

ume / estimated fetal weight ratio (R*=14.8 %, p <
0.03) (Fig.3), and a normal range for averaged fetal
adrenal gland volume / estimated fetal weight ratio dur-
ing pregnancy was generated (Table2). Averaged fetal
adrenal gland volume / estimated fetal weight ratio were

also within normal ranges in all SGA infants (Fig.3).
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Fig. 4 Comparison of fetal adrenal gland volume (AGV)
(PV) between Chang’ study

predicted values
(Chang) and our study (Kuno).

Discussion

With respect to the fetal AGV measurement, Chang
etal. ' reported that fetal AGV is highly correlated
with the menstrual age, and estimated fetal weight, re-
spectively. Inthisstudy, a good curvilinear relationship
was also found between the menstrual age and averaged
fetal AGV. However, there is a difference in each pre-
dicted value between these two studies during pregn-
ancy (Fig.4). The predicted AGV values by Chang et
al. 1 are constantly larger than those in our study. The
reason for this difference of fetal AGV measurements
between these two studies is currently unknown. One
possible explanation is that this difference for AGV va-
lues may be caused by the small size of the fetal adrenal
gland. The lengths of fetal adrenal gland in the trans-
verse section ranged from about 10 mm at 20 weeks to
about 30 mm at 40 weeks. ® Therefore, measurement
errors may affect the difference in each predicted value
between these two studies during pregnancy. Another
possible explanation is to determine clear discrimination
of boundaries between adrenal gland and surrounding
tissues and organs. In Chang's study, '¥) the successful
rate of normal fetal AGV measurement by 3D ultra-

A Kuno. et al. 31

Fig. 5 Three-dimensional reconstruction of fetal
adrenal gland at 36 weeks of gestation with
a rotational method using VOCAL™ (Vir—
tual Organ Computer—aided Analysis).

sound was 79.3 %, and that in our study 74 %. In both
studies, most of the discarded examinations were due to
blurred borders in adrenal imaging. Further improve-
ments in 3D imaging of fetal adrenal glands and measu-
rement procedure remain to be undertaken. Recently, a
new faster 3D sonography system from the same manu-
facturer, which calculate fetal organ volume with a
rotational method using VOCAL™ (Virtual Organ
Computer-aided AnaLysis), has become available. >
Fig. 5 shows 3D reconstruction of fetal adrenal gland at
36 weeks of gestation using VOCAL. The problems of
3D fetal organ volume measurement will be resolved as
further technical advances are made.

There have been only 2 reports on the growth of fetal
adrenal glands in SGA fetuses measured by 2D sonogra-
phy. ') Inthose investigations, the adrenal size in SGA
fetuses was smaller than in AGA fetuses. However, the
number of SGA fetuses in both investigations was small.
Moreover, the parameter used in those studies for ad-
renal growth evaluation was one-dimensional or two-di-
mensional, although fetal adrenal glands have small and
complex shapes. Because adrenal glands are 3D objects,
the most appropriate growth parameters would be
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weight, volume, and surface area. In our study,
averaged AGV values in all 3 SGA fetuses were within
normal ranges. Moreover, averaged fetal adrenal gland
volume / estimated fetal weight ratio in these SGA fet-
uses were also within normal ranges. Therefore, the
AGV may not be a useful measurement to diagnose
SGA fetus in the mid-to-late third trimester. However,
the data and its interpretation should be taken with some
degree of caution because of the small number of SGA
infants studied. Further studies involving larger sample

size would be needed to confirm this finding.
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Abstract
OBJECTIVE: Theaim of this study was to evalu-
ate whether telomerase activity in peritoneal
washing fluids can be used as novel means for
early detection of the recurrence of ovarian can-
cer.
METHODS :
cer (stage Icin2, Main2, Mcin2, MMain2,
Mbin1, Mcind4, and [Vin7) were recruited for
the study. These patients received maximal debu-

Twenty patients with ovarian can-

lking as a primary treatment, and were followed
up using telomerase activity measurement (TRAP
assay) and cytological examination in peritoneal
washing fluids.

RESULTS :
tive and negative peritoneal washing cytology, no
recurrence was ascertained. Of the 6 peritoneal
washing cytology negative cases, 3 were telomer-

In 8 patients with telomerase nega-

ase positive. When these 3 were reevaluated for
peritoneal cytology, malignant ascites were iden-
tified in all 3 patients later. Of the 12 patients with
telomerase positive, 9 died, whereas none died
in 8 patients with telomerase negative (p<0.005).
Patients with telomerase positive had significan-
tly poorer outcomes than those with telomerase
negative (p<0.005).
CONCLUSIONS:

that the telomerase test in peritoneal washing flu-

Our preliminary results reveal

ids can be used as an adjuvant to cytopathological
methods in early detection of the recurrence of
ovarian cancer. Our results suggest that positive

telomerase activity in peritoneal washing fluids
may indicate the poor prognostic factor in patients
with ovarian cancer.

KEY WORDS : Ovarian cancer,
omerase, peritoneal washing fluids, cytology

recurrence, tel-

Introduction

Telomerase is a ribonucleoprotein that synthesizes
telomeric DNA onto chromosomal ends using an RNA
component as a template. ¥ Extension of telomeric re-
peats by telomerase prevents telomere shortening with
cell divisions and contributes to chromosomal stability,
possibly leading to immortalization of the cells. 3 Tel-
omerase activity has been found in a variety of malig-
nant tumors but only rarely in benign tumors or normal
tissues. Specifically, telomerase activity is present in
95% of gynecologic malignancies and in 88% of epithel-
ial ovarian carcinomas, but it is undetectable in most be-
nign tissue. ¥ Therefore, telomerase activation might
be common in gynecologic malignant tumors, and be a
valuable diagnostic parameter that could help to identify
potentially progressive lesions. &7)

Malignant ascitic effusion is a common presentation
of ovarian cancer, and reflects peritoneal dissemination.
Transcelomic seeding of malignant cells antedates the
development of ascites, so its detection has prognostic
significance. ® The diagnosis of malignant ascitic fluid
and the differentiation among malignant, paramalignant
and nonmalignant effusions by conventional diagnostic

methods are sometimes difficult, and usually only
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Table 1 Clinical characteristics and telomerase activity in each ovarian cancer

Case Age Stage Histology Telomerase activity Follow up (months) Outcome
1 36 2c  serous -) 112 NED
2 43 le  endometrioid &) 100 NED
3 46 lc  endometrioid =) 99 NED
4 53 3b serous (+) 62 AWD
5 46 4  serous (+) 35 DOD
6 50 4 clear cell +) 20 DOD
7 48 3a  mucinous -) 48 NED
8 52 2c  serous +) 34 DOD
9 63 4  serous (+) 28 DOD
10 77 3c  serous (+) 24 DOD
11 51 3a clear cell (+) 23 DOD
12 60 4  serous (+) 22 DOD
13 42 2a  endometrioid =) 37 NED
14 56 3¢ mucinous +) 4 DOD
15 58 2a  serous {=) 26 NED
16 67 3¢ serous ) 24 NED
17 72 4  serous (+) 6 DOD
18 73 4  serous (+) 20 AWD
19 74 4  serous (+) 20 AWD
20 61 3c  undifferentiated =) 17 NED

NED = no evidence of disease; AWD = alive with disease; DOD = death of disease.

48-60% of malignant peritoneal fluid in patients with
ovarian cancer could be diagnosed by cytological exam-
ination of peritoneal fluid. *!7 Tsengetal. '" revealed
a high sensitivity and specificity of both telomerase tes-
ting and conventional cytology in peritoneal fluids. The-
se authors also suggested that the telomerase test in per-
itoneal fluids can be used as an adjuvant to cytopathol-
ogical methods in the diagnosis of malignant peritoneal
ascites, particularly in cases of negative cytology. These
findings encouraged us to evaluate the potential
usctulness of telomerase test in washings or ascitic flu-
1ds from the peritoneal cavity as a means of detecting re-
sidual or recurrent cancer cells in patients treated for
ovarian cancer. The aim of this study was to determine
whether telomerase test is a useful indicator of recur-

rence risk and ultimate outcome.

Patients and Methads

A total of 20 patients (aged 36-77 years, mean 56.7
years) with histologically confirmed primary epithelial
ovarian cancer were studied between September 1992
and August 2000 at Kagawa Medical University Hospi-
tal, Miki, Japan (Table 1). These patients received
maximal debulking as a primary treatment, and chemo-
therapy was not given before surgery. The patients were
staged according to criteria recommended by the Inter-
national Federation of Obstetricians and Gynecologists
(FIGO). '¥' There were 2 stage [ patients, 4 stage [
patients, 7 stage [Ipatients, and 7 stage [Vpatients.
The staging system defined by FIGO assumes that an ad-
equate staging operation has been performed. '¥) Tumors
were classified histologically according to World Health
Organization (WHO) criteria'? as serous (n=12),
mucinous (n=2), endometrioid (n=3), clear cell
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Kaplan—Meier survival curves for patients with ovarian cancer cording to telomerase activity.

Table 2 Patient outcome according to telomerase activity

Telomerase  activity Outcome
Group n At surgery After treatment Final test
during follow up NED AWD DOD
I 6 (-) () (-) 6 0 0
o 3 (-) (-) (+) 0 1 2
m 2 (+) (+ or -) (-) 2 0 0
' 9 (+) (+ or -) (+) 0 2 7

NED = no evidence of disease; AWD = alive with disease; DOD = death of disease.

(n=2), and undifferentiated (n=1). All 20 patients re-
ceived cisplatin- and taxan-based regimens after first
surgerv. The study was approved by the local ethical
committee of Kagawa Medical University, and standar-
dized informed consent was obtained from each patient.

Ascitic fluid was withdrawn from all 20 patients at
the time of laparotomy just after opening the peritone-
um. About 500 cc of normal sterile saline was used to
wash the whole pelvis if no ascites was noted within the
peritoneal cavity. Along with routine investigations',
the ascitic fluid was submitted for cytological examin-
ation and telomerase assay. Data acquired from cytology
and telomerase assay were collected in a double-blind
fashion until analysis. Reservoir was placed just before
closing the peritoneum, and used for the route for intrap-

eritoneal chemotherapy and retrieval of ascitic fluids
during follow-up period. Telomerase activity was deter-
mined using the TRAPeze telomerase detection kit (On-
cor, Inc., Gaithersburg, MD), as described previously.
4 The difference between telomerase status in perito-
neal ascites was determined using chi-square test. Sur-
vival curves were plotted using the method of Kaplan-
Meier, and the log-rank test was used to determine the
difference between life tables. A value of p<0.05 was

considered statistically significant.

Results
Patient outcome according to telomerase activity
was shown in Table 2. In 8 patients with telomerase

negative and negative peritoneal washing cytology at fi-
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nal test during follow up, no recurrence was ascertained.
Of the 6 peritoneal washing cytology negative cases at
final test during follow up, 3 were telomerase positive.
When these 3 were reevaluated for peritoneal cytology,
malignant ascites were identified in all 3 patients later.
Of the 12 patients with telomerase positive at final test
during follow up, 9 died, whereas none died in 8 patients
with telomerase negative (p<0.005). Out of 11 alive
patients, 8 showed no evidence of disease, and 3 were
alive with disease (Table 1). Patients with telomerase
positive had significantly poorer outcomes than those

with telomerase negative (p<0.005) (Figure 1).

Discussion

Duggan et al. ') reported that TRAP assay is more
sensitive than cytologic examination in detecting cancer
cells in the peritoneal cavity of patients with ovarian car-
cinoma. These authors suggested that the presence of
telomerase activity in abdominal fluids and washings
from patients treated for ovarian carcinoma may be a
strong indicator of residual disease and improve the abil-
ity to detect early disease recurrences. In this study, 3
cases were histologically negative but telomerase posi-
tive during follow-up period (Cases4, 5and 8 in Table
1). When histology was repeated in these cases, all 3
showed positive histology later (3 months later in Case
4, 3 months later in Case 5, and 15 months later in Case
8). Several factors support the merit of this approach for
the detection of ovarian carcinoma. The high sensitivity
of the TRAP assay ensures the detection of trace am-
ounts of tumor cells in the presence of large excesses of
normal cells. '*' For example, TRAP assay is extremely
sensitive, enough to detect telomerase activity in ex-
tracts equivalent to 100 immortal cancer cells, whereas
the conventional peritoneal assessment is difficult if
there are less than 1000 cells. ' In this study, reservoir
was placed just before closing the peritoneum, and used
for the route for intraperitoneal chemotherapy and retri-
eval of ascitic fluids during follow-up period. Peritoneal
washings could easily obtained from patients with

ovarian carcinoma by use of lavage through long-term

abdominal catheters. Therefore, the telomerase test in
peritoneal washing fluids could be used as an adjuvant to
cytopathological methods for early detection of residual
disease of ovarian carcinoma in patient follow-up pro-
tocols.

Telomerase activity has been found in a variety of
malignant tumors but only rarely in benign tumors or
normal tissues. Telomerase activation might therefore
be a valuable diagnostic parameter that could help to
identify potentially progressive lesions. 7 Telomerase
activity is associated with development and extension of
epithelial ovarian cancer. '9 The decrease of telomerase
activity levels parallel cell growth impairment, and the
observed telomerase activity remaining after treatment
with antineoplastic agents is most likely to reflect activ-
ity from the remaining viable cells. '"'*! Therefore, the
disappearance of telomerase activity might be a reliable
marker of tumor cell killing. Moreover, the diagnostic
and therapeutic implications of telomerase activation
need to be clarified in clinical trials. In this study, of
the 12 patients with telomerase positive at final test dur-
ing follow up, 9 died, whereas none died in 8 patients
with telomerase negative. Patients with telomerase posi-
tive had significantly poorer outcomes than those with
telomerase negative. These results suggest that the tel-
omerase test might be a novel clinical prognostic indica-
tor of human ovarian carcinoma. However, the data
and its interpretation should be taken with some degree
of caution because of the small number of subjects stu-
died. Further study is needed to clarify the clinical
usefulness of telomerase assay as a prognostic indicator

N ovarian carcinoma.
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Abstract

Primary Fallopian tube carcinoma is a rare ma-
lignancy of the female reproductive tumors, and
itis difficult to diagnose in earlier stages. We pre-
sent herein a case of primary Fallopian tube car-
cinoma diagnosed preoperatively. A 72-year-old
Japanese woman presented with persistent post-
menopausal bloody watery vaginal discharge.
Transvaginal sonography revealed a complex
sausage-shaped mass in the right adnexal region.
Color and pulsed Doppler ultrosound showed
small amounts of venous flows in the solid parts of
the mass. The uterus was in normal size but with
continuous hydrometra. Diagnosis of Fallopian
tube carcinoma was made before surgery. The his-
topathologic result was serous adenocarcinoma.
The patient was treating with combination chemo-
therapy and doing well. The preoperative diag-
nosis of Fallopian tube carcinoma brought it to
early treatment.
Key words : Preoperative diagnosis, Fallopian tube
carcinoma, Ultrosound diagnosis, PET

Introduction
Primary Fallopian tube carcinoma accounts for 0.3%
of all cancers of the female genital tract. It presents most
frequently in postmenopausal women, with a mean age
of 55 to 60 years. The classic triad of symptoms and sig-

ns is a prominent watery vaginal discharge, pelvic pain
and a pelvic mass . Its rarity, together with the simi-
larity to ovarian cancer in histologic features and behav-
jor, makes the preoperative diagnosis of this gyneco-
logical malignancy very difficult. Since the prognosis
is clearly related to the stage of the disease, it is very
important to establish early diagnosis and to bring it to
early treatment. Here we present a case with success-
fully preoperative diagnosis and discuss its diagnostic

procedures and management.

Case report

A 72-year-old Japanese woman, gravida 3 para 1,
was seen for persistent postmenopausal bloody watery
vaginal discharge. Pelvic examination revealed an ir-
regular, nontender, mobile mass at the right adnexal
site. Cervicovaginal smear and endometrial cytology
were both negative. All tumor markers studied were
within normal limits. Transvaginal sonography revealed
a complex sausage-shaped mass measuring 48.4 ( 30.4
(23.3mm in the right adnexal region (Figure 1a). When
color and pulsed Doppler ultrosound was superimposed,
neovascularization (Figure 1b) and venous blood flow
velocity waveforms (Figure lc) were detected in the
solid parts of the mass. The uterus showed retrodevia-
tion and hydrometra (Figure 1d). Magnetic resonance
imaging (MRI) confirmed sausage-shaped complex
mass in the pelvis (Figure 2). Positron emission tom-



Figure.l Sonographic images.

(a), A complex sausage-shaped mass measuring 45.4 (30.1 ¥ 23.3mm is seen in the right adnexal
region. (b), Color flow imaging of the tumor. (c), Pulsed Doppler velocity waveforms (venous
flow) of the mass. (d), The sagittal view of uterus showed retrodeviation and hyvdrometra.

Figure.2 MR images. A complex water—filled mass is seen in the right adnexal region (arrows).
(a), Transversal view of T1-weighted MR image ; (b), Sagittal view of T2-weighted MR image.
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Figure. 3 PET images.
(a). A strong hot mass is seen in the pelvic cavity (arrow). (b), A small hot spot in the region

of abdomen is supposed as a metastatis (arrow).

Figure. 4 Histopathological findings.
(a, b), Gross appearance of the right fallopian tube, which was cut longitudinally (a, anterior
view : b, posterior view). (c, d), Primary serous adenocarcinoma of the right fallopian tube was
confirmed microscopically. The tumor cells showed cellular papillae or solid proliferation, with at-
ypical nuclei and high nuclear to cytoplasmic ratios (c, low power field ; d, high power field).

ography (PET) scanning showed obvious hot spot in
right adnexal region (Figure 3a). A small hot spot was
also evident in the region of abdomen (Figure 3b), and
supposed as a metastatis.

The diagnosis of Fallopian tube carcinoma was made

on the basis of clinical and sonographic evaluations. To-
tal abdominal hysterectomy, bilateral salpigno-oophor-
ectomy, omentectomy and pelvic lymph node dissection
were carried out. Histopathologic examination revealed

primary serous adenocarcinoma of the right Fallopian
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tube (Figure4). Moreover, approximately | cm in di-
ameter of metastasis in omentum was pathologically
confirmed, although no gross metastatic findings were
observed in the laparotomy. Peritoneal cytologic wash-
ings were negative for malignant cells. FIGO stage was
considered as I1Ib. The patient is currently undergoing
chemotherapy with paclitaxel+carboplatin, and is doing

well.

Discussion

Primary Fallopian tube carcinoma is a rare malign-
ancy of the female reproductive tumors. Because the
gross and microscopic characteristics, as well as spread,
of Fallopian tube carcinoma closely resemble those of
the ovary, itis difficult to accurately distinguish it with
ovarian carcinoma. According to a large study on 151
patients with adenocarcinnoma of the Fallopian tube, the
most frequent symptom was abnormal vaginal bleeding
or discharge. Abdominal pain and pelvic mass were also
noted in many patients 2. However, the nonspecific na-
ture of these symptoms still makes the preoperative di-
agnosis exceptional.

Recently, based on the improvements of imaging
technology, there have been a few reports of preopera-
tive diagnosis of this disease using sonography and/or
CT/ MRI scanning 4367, In ultrasound studies, the
finding of a sausage-shaped solid and/or cystic adnexal
mass with papillary projections and low-impedance flow
is suggestive of the diagnosis ). Mikami et al. studied
MRI results of eight patients with Fallopian tube carcin-
oma, and characterized them with small cystic or solid
masses that typically were shaped like a sausage, a snail,
or a gourd, regardless of clinical stage 7. In addition,
PET. a modality which has been found to have the po-
tential ability to detect the disease as small as approxi-
mately 1 cm in size, can help in detecting lymph node
involvement and distant metastases *. In our case, the
patient had a common symptom of postmenopausal
bleeding with vaginal discharge, together with the cy-
tologic findings that were negative neither in cervix nor

in endometrium, and mostofall, the imaging findings,

EMENNESETRL S

made the diagnosis preoperatively. Besides the classical
symptoms described above, Fallopian tube carcinoma
sometimes also presents as pelvic inflammatory disease
) or coexistent with tuberculous sapingitis '?. The cli
nicians should keep these symptoms in mind for differ-
ential diagnosis.

In conclusion, primary Fallopian tube carcinomais a
rare malignancy, and it is difficult to diagnose in earlier
stages. More extensive clinical research and more im-
proved detection and classification technologies must be
performed in order to get the definite criteria for diag-

nosis, management and prognosis.

References

1) Berek IS, Rinehart RD, Hillard PA, Adashi EY,
Novak's Gynecology 13th edition, pp1303-1306 Li-
ppincott William & Wilkins, 2002.

2)  Baekelandt M, Nesbakken AJ, Kristensen GB,
Trope CG, Abeler VM. Carcinoma of the fallopian
tube : Clinicopathologic study of 151 patients treated
at the Norwegian Radium Hospital, Cancer 2000 ;
89 :2076-2084.

3 Kurjak A, Kupesic S, Ilijas M, Sparac V, Kosua
D. Preoperative diagnosis of primary fallopian tube
carcinoma, Gynecol Oncol 1998 ; 68 : 29-34.

4)  Kurjak A, Kupesic S, JacobsI. Preoperative diag-
nosis of the primary fallopian tube carcinoma by
three-dimensional static and power Doppler sonogra-
phy, Ultrasound Obstet Gynecol 2000 ; 15 : 246-51.

5) Yuen JH, Wong GC, Lam CH. Preoperative son-
ographic diagnosis of primary fallopian tube carcin-
oma, J Ultrasound Med 2002 ; 21 :1171-1173.

6) Santana P, Desser TS, Teng N. Preoperative CT
diagnosis of primary fallopian tube carcinoma in a pa-
tient with a history of total abdominal hysterectomy,
J Comput Assist Tomogr 2003 ; 27 : 361-3.

7 Mikami M. TeiC, KurahashiT, TakeharaK, Ko-
miyama S, Suzuki A, Kishikawa T, Fukuiya T.
Preoperative diagnosis of fallopian tube cancer by
imaging, Abdom Imaging 2003 ; 28 : 743-7.

8) Makhija S, Howden N, Edwards R, KelleyJ, Tow-
nsend DW, Meltzer CC. Positron emission tomogra-
phy/computed tomography imaging for the detection



9)

10)

2005 %9 H Shu-Yan Dai. et al

of recurrent ovarian and fallopian tube carcinoma : a
retrospective review, Gynecol Oncol 2002; 85: 53-8.
Romagosa C, Tome A, Iglesias X, Cardesa A,
OrdiJ. Carcinoma of the fallopian tube presenting as
acute pelvic inflammatory disease, Gynecol Oncol
2003 ; 89:181-4.

Ingec M, ErdoganF, KumtepeY, IsaogluU, Gun-
dogdu C, Kadanali S. Management of bilateral fal-
lopian tube carcinoma coexistent with tuberculous
salpingitis, J Obstet Gynecol Res 2005 ; 31 : 65-7.

55



PEMEFEIRIET RIS (F17.9

57

(tL) AARERG AR FERF) [ H5Ha20)

B1E &£ Al

RIUBLUAT

F1%& ZoOFEEHAEANBRERRABES
TEARHE 3 RICHSET L, AARERBARES
ENHG S (LL FARR GRS LT 5,
B

F2R AMEHET, FHEHEEIKFESTE
TR SR P IR AR R E 2B <,

B2E HWBIUHEE

B M
H3F AMFHRT ) ARERBABESD
HHEE L LT, (+h) 0 AERHR ABHESERIC
A0, EREES L UWABZEOEBRERAHY,
Lo THEEIHIEMT 2 L2 AL+ 5,
LI
FAR AHAFHSIAMEO BIIZTEV RO FE
BB,

(1) AHiGHSRas L UFEES oM

(2) KH S B OHE

(3) #FEFEITRYFRA RS

@) (#) B AERR AR ZEOT 5 BE~DBM
(5) Bi%ez:, Sk L o L osE
(6) ZOfhAM S 20 B BIER I X872 BIH

BIE = =]
& 18
FHR AMEFRHESORAIT, () B ARERR AR
FREOZEDHH, HWHHSMICERE 1167
B#EAHD I LOLT S, BL, thoMbEe
SRE¥RND_LITTERL,
AR
FBO6R () AAERBAFFLIAZLEZLD
i, A GBS ARTA LD LTS,

2 (f) AAERBARFERE2BE L b0, &
HWHMREZBETI LD LT 5,
B 8
FB1R EREIITBREESBEL-BE, 20
EEAMG B2 ~EET 5,
2 KGNSO E~BET 558
X, TR EZBE L OF M H A ~EET 5.

P
=

B8E AHIMESBIMICED AW %W
L hiEe s,
2 BOSBEIL, WHRAHEAH - THERL
20,
£8DEH
FOFR AHGHEE BT, Al HE SR 2 8
TLHLELLILTEORREZMATAIEHEYES.
BLANEDB L ZAICLY, 285615 -
LiTE B,
=B 0EF)
FLOF KHFHSLRIROHENLATS
(1) R GFEEOMSITHE L, SN2 T+
Hrl,
(2) AMFHE2D EMT D612 CFNED), HiE
Shelizemtasz L,
(3) AHUEEEORITT 5255 () (16
L, BoZOMMmEMECZi5 &,
SBOEBERK
BlE AHFHaS2BRROERIZL-TED
WkEMERT 5,
(1) (#) BAERE AR F22BE L L &
(2) BHAPEL L IMEERED T E4 T i L %
(3) EELL %, b LLITREBEERZ =L
=4

(54

(4) (#) BAERMRARER LA Shi- L &



58

FATE KRB BIUEH

BEDERBLUVES
F12HR AHAEHEID, KOBBEEL,

1 £ B 14

(2) BIZE T4

(3) B I FHT4

(4) B = FHT4

(5) filL

g=Top £
13k AMLHEORBEIAMEHEREICE
WTAHRRAHSSB T ORI 3,

=E DL LUHER
FlUE FHFHSARIIAMFBESEREL, £
Briwm+s,

2 AHAHSREEIIH S EESRAKL, &
HFHEOEHEEIITT S,

3 AHFHSEFL SBRUSHEEET D,
B"EDER
F16k AHAFHSOZEOEMIT24L L, BE
T e,

BOHE
B AE
165k (fh) B ARERHG AR FESREARIL, Ak
HERBICBW TR FREEATH S E T
.
B %
BT8R () BAERMG AR 2R E AR
IS R FHANER L LT (3 BARER
BABFEERSICHFE L, SR ITETS,

(t) HAERHG AR E2 R

BOE B2 -
HwaohE
FI8F AHIGTHEERKSIL, BE 1 BIA#SH
ZERPINERET S, AFTHSEERES
BAMFBESRENLELRDEL &, 3R
Bo340 1Lk, EFHRAMAGESEESD
BB Dol & EITTHODIAMIBEREER
BRET S,

FihER - ®AR

EREFENEETELE (F17.9)

BENTE R
B19% AHFHERE2TIZTOMRED 245D 1
Lo il s -t TE L,
BELEERE LS THKEERRTZENTES,
BEOFERHRA
F205% WOFEHL, e OERULERZRE 2T
HER BV, HRIIHESBOBEHLU Lo
EhEL-THRT S,

(1) FH, k5

(2) RBEDOAZFE

(3) SROERE

(4) HHEHE

(5) Zofth> EEHE

HTE DERUOEE

H21%k AL HEOREI, SROSE, Hite
BEUOEOHMODINAE L - THTS,

W2k AMFEHEOKFHERL, BFEIHLBIZH
£, BEIANAIZHKDD,

FEEE i
w8
F23% AMFHESRAORETICSHE RN
IZED B,
% B

4%k AMFHESANCED S LOOIENME, #
i AN B A ER R AR 2SERICL S,

Bt i
Z 0L, Ek124E6 H3E B ITT 5,





