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Synopsis Nineteen patients (pts) with stage Ib to IIb uterine cervical cancer were studied for changes in
bone mineral density and bone turnover within 12 months after radical hysterectomy and pelvic
lymphadenectomy. Eleven out of 19 pts also underwent oophorectomy (OX), and the other 8 pts without
OX were studied as controls. A significant increase in FSH and decrease in E, (p<0.01) in OX pts indicated
the completeness of oophorectomy, whereas no significant change in those levels showed retained ovarian
function in the controls. In OX pts significantly increased serum alkaline phosphatase (p<0.01), urine-
calcium/creatinine (p<0.05) and hydroxyproline/creatinine ratio (p<0.01) indicating high bone turnover
after the oophorectomy were observed. However, a transient but significant (p<0.05) rise in these levels
in the 3rd month in the controls was noted. In OX pts the spinal bone mineral density (BMD) measured by
dual photon absorptiometry was significantly reduced to approximately 10% (p<0.05) within 12 months
after oophorectomy, while in the controls loss of BMD was also observed up to 6 months, and it appeared
to have returned towards baseline levels at 12 months after hysterectomy. These data suggest that a rapid
and considerable loss of spinal BMD was mainly accelerated by the oophorectomy, but in part was
contributed to by the stress or reduced physical activity for up to 6 months after radical hysterectomy.
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‘B#E (bone mineral density : BMD ; g/cm?)
t% Lunar #:> DP-4 (Lunar Radiation Co; WI,
USAIZ & 9 JIE U e, JITERRAL, BHEE (L,_y)
& KEREHH (Femoral neck, Ward’s triangle,
Trochanteric ® 3 »Fr) TH 5, KEOHEM X
L, , BMD T 3%, Femoral neck BMD <5 %
THol,

FRHCBEET 2 EFOREL LT, mE
alkaline phosphatase (Al-P), estrone (E,),
estradiol(E,), 4*-androstenedione, follicle stim-
ulating hormone (FSH) & K9 creatinine (Cr),
calcium (Ca), hydroxyproline (HPO) # #i5E L
7o BRIRGEBREL, 2 HEf L CFIEES
S, RMZEREE & L, FRidiciTor.,
K Ca & HPO X Cr tt (Ca/Cr, HPO/Cr) 1=
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Student’s t-test (two-tailed) %\, S#IcER
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(37 XTmean+S.E. THRL 7,
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I. OX# & HX HoErRTFoa (F1)

HHEOERATERE L& 25, HEMOH
&, k&, & TP, Ca, Cr, E,, E,, Testosterone,
4*-androstenedione, FSH, /K= Ca/Cr, HPO/
Cr, BMD(L,_,, Neck, Ward’s, Trochanteric)
23\ CHEFERBE R RO I hote, B
RO GIVERICEKIFEL T icicd, EBOR
OX B¥0346.2+0.75 & HX BED36.1+2. 181kt
L, BEIE» 7 (p<0.0D),

II. FSH (mIU/mD), E, (pg/ml), 4*-
androstenedione (ng/ml) ORERFHE (K1)

1. FSH (mIU/ml) %4t : OX # o FSH 1%
MiRi31.56+16.0TH o7y, MBI »BLvAE
ML (p<0.01), 12 ARGE#E L7, HX B
TR 0+£3.9TH Y, 120 AMEBELE T
e biviehote, MBEMOBERMLE LTk &
Ah, 3FALDI2H AE T, OX # D FSH &%
FRICAETH D (p<0.01),
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# 1 Back ground data of subjects
Group HX 0X Significance
Items
Age (y.0) 36.1+2.1 46.2+0.7 HX<OVX, p<0.01
Body weight (kg) 53.6+1.5 52.4+1.7 n.s.
Body height (cm) 157.6x1.5 156.5+1.5 n.s.
Total protein (g/dl) 6.9+0.1 6.9+0.2 n.s.
Al-P (IU) 161+17 132+5 ns.
Ca (mg/dl) 8.8+0.1 8.8+0.1 n.s.
P (mg/dl) 3.6£0.3 3.5+0.1 ns.
Creatinine (mg/dl) 0.84+0.03 0.85+0.03 n.s.
U-Ca/Cr 0.115+0.013 0.174+0.014 ns.
U-HPO/Crx10 0.198+0.020 0.185+0.017 n.s.
E, (pg/ml) 63.5+15.2 32.3%5.1 n.s.
E, (pg/ml) 114.3+32.7 87.7+15.1 n.s.
Testosterone (ng/ml) 0.7940.03 0.93+0.17 n.s.
4*androstenedione (ng/ml) 1.04+0.20 0.67+0.12 n.s.
FSH (mIU/ml) 9.0%+3.9 31.5+16.0 ns.
L,_, BMD (g/cm?) 1.240%0.040 1.2354+0.056 n.s.
Neck BMD (g/cm?) 0.876+0.041 0.833+0.040 n.s.
Ward’s BMD (g/cm?) 0.821%£0.051 0.724%0.042 n.s.
Trochanteric BMD (g/cm?) 0.700+0.035 0.723%0.036 n.s.
N 8 11
HX : hysterectomy (meantS.E)
OX : hysterectomy + oophorectomy
Ez (pgg/mD) FSH(mIU /ml) A*-androstenedione
(ng/ml)
200k == HX 150 —o—HX |5l —o=HX
—o— 0X —o— (OX —— OX
150 F .
]/J/ 100 | 1.0}
100
p<0.10
p<0.05 p<0.10
p<0.05 50 0.5F
sol p<0.0l | p<0.0l . '
p<0.01
oL X/ 2 N e - .20 R I
0 3 6 12 (M) 0 3 6 12 (M) 0 3 6 12 (M)
£ 1 p<0.01
—o~— HX . hysterectomy * 1 p<0.05
—e— OX : hysterectomy + oophorectomy + 1p<0.1

(VS. before)
X1

Changes in the serum gonadotropin and sex steroid levels (mean+S.E.)

2. E, (pg/mD) @ &1t OX B © E, i 1 #ff
87.7x15.1THo7h, HE3I» A XV BERERE
L (p<0.01), 12 Af#FF L. HX BT

MAT114.3+32.7CH v, 12» BREIBEELELEE
S hienote, MBEHOFRLE Y7ol & 2
5, OXBEDEMEIL 3, 6 » ATHERIEME(pPp<
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X —— 0X g —— 0X S | ——ox
<C U O_‘ * %
5 o -
. 200} ~ 120} 120
g - |2 = ,
- ! 2 <0.01 p<0.05
3 z E pel it b
2 150} s — 110} * =110k
= g =
3 2 p<0.01 £
7<0.05 p<0.01|-E i b1 |E
& - g P . p . -
" 100w ) Q\Zloo i |¢?\{72 <100 i
IS 4 S
J’i 1 i 1 ¥ 1 i i 1 '/J" 1 1 1 1
0 3 6 12(M) 0 3 6 12(M) 0 3 6 12(M)
*+ 1 p<0.01 U-Ca/Cr . urine-calcium/creatinine
* 1 p<0.05 U-HPO/Cr @ urine -hydroxyproline/creatinine
+ 1p<0.1

(VS. before)

—o— HX : hysterectomy

—®— (X ! hysterectomy + oophorectomy

K2 Changes in the levels of serum Al-p, urine-calcium/creatinine ratio, urine-
hydroxyproline/creatinine ratio (mean=+S.E.)

0.05), 12 A CTERMEOHER (p<0. DR LT,

3. 4*-androstenedione(ng/ml) D24t . OX &
TANATEN.67+0.12TH H, 3, 6 4 BATIXA
BRAE I e oeh, 1202 A CERTHEA (p<
0.DMFRD BT, HX BECIIMBIMEL 04+0.20
TH Y, 120 ARAERELETRD b i pot,
MEE OB E 2T ok & & A, OX BETIR12
» AR CIEREOEA (p<0.1) 2L bht:,

. Mm@ Al-P(U) &, FR# Ca/Cr, HPO/Cr
DREFRFHIZEA (K 2)

Chb3EOBENRBMBIETD 52 —21C
DV, ERIERIMER100E LicthRic X v, 1455
BORRHEL B L.

1. Al-P QU) o %1k . OX BECiX Al-P 13588
BiEEE 72D, 6,120 BTk p<0.0lnBEX
BERD bR, —7F, HX BT 3 » BRI p<
0.050FBEMEIEBD LRI, FOBITIEE
FHEWCR AR 2 L b vte, WER o B ik »
1okl nh, WMEED AP EORETRERHIC

BIILKL, 6 » ARIZIT p<0.05, 120 ABic
X p<0.01DBFEENTBD LI,

2. K& Ca/Cr » Z 1L . OX # T X Ca/Cr ik
3 AR EmMER 27/~ L (p<0.1), 6 ABFT

X p<0.01, 127 AT% p<0.050F B EE %
AL, HX BTR127 BMAEEBERZLEED
nigholc, MBFRHOBHELEE LT o7& 2 5,
OXHTR6» ALEERBMELXRLE (p<
0.01).

3. K& HPO/Cr &4l : OX # iz HPO/Cr
&3 ARFCEmER AR L (p<0.1), 6, 124
AR TR p<0.0l0BELRBMEL oo, —7F,
HX BTl 3 7 ARIc RN EERBEEY R L
fehy (p<0.0D), Zo#HIX6 » AR S EERA
(p<0.D), 12» ABsICizBEER L &, HBERiE
WR B HR b, WFEH OB #2217
fokZh, MEIE6 » AL p<0.050FF%
DERH b,

IV. BMD (g/cm?) O#£&Rpy2Et (X 3)

BMD i >T I, & [, HBERIE 2100 &
LR X b, BEBE ORI BE L,

1. L, ,.BMD ©oZ4l.: OX #»> BMD 23 »
HITi395.9+7.3%, 6 H BHIKI392.4+5.6%,
125 A#8121389.8+7.3% L IITERRAIC, 6 » B
UBEciBmEI (p<0.05) WA L. 122 D
BMD D SE¥#E A 21910, 2% E L1z, —7F, [
CFEMA v ATz HX #Td, 37 A
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(Lunar DPA)
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Hysterectomy
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before
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K 4 Changes in lumbar BMD

1399.3+7.8%, 6 » B %12 1395.6+8.8% &
BMD 3B A LB EEZ e, 127 AT
97.4+7.3% &, 6 7 A LI CIRBERTE~EE T
HEMH bR, MEEORELBE TRIEREZE
BERD LI hyore,

X 4 1 XFEO MG 35135 BMD DRERHE
1t% DPA OEETRLIECLDTH S, OX B
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L bnien, Neck Tk 3+ H, Ward’s & Tro-
chanteric TX 6 » BLUBEOEVEE IEH L H
BEieh, % T312» BRI p<0.050FE
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