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LUNG METASTASIS OF TESTICULAR TUMOR
AND NUMERICAL SIMULATION

Takashi Harapa, Hisao Tocawa and Hiroshi SHINTANI
From the Department Urology, Kansai Medical University
(Chairman: Prof. H. Shintani, M. D.)

54 patients of primary testicular tumor were treated at the University Hospital during a decade,
1968 to 1977. Forty-seven cases of them were diagnosed as malignant nature through histopathologic
examinations, Crude survival rate, observed survival rate and expected survival rate were calculated
on each consecutive year to make relative survival rates.

As the results, poor survival rate was obtained in the non-seminomatous tumor group bearing
stage B; or more advanced stage. Especially, the survival of the case with pulmonary metastasis was
short.

Ten cases out of 47, were found to have lung metastasis at the initial treatment and their
clinical courses were studied. Metastatic lesions were checked on chest X-ray films to determine the
growth rate measured by tumor diameter as 1/2 % (long axis--short axis) mm on the film. Time
series analysis of the tumor growth was carried out by curve fitting work using minicomputer. None
of these case showed low correlation coefficients on exponential (a exp. bt) model on regression
procedure.

On the other hand, after beginning of effective chemotherapy, every responsive lesion will reduce
its size according to parabolic (at?4-bt+-c) function model. There is no way to explain alteration
of fitting model before and after chemotherapy yet. However, these results suggest that second choice
chemotherapy should be started at the lowest bottom of parabolic curve (a>0) in time series simulation.
More attempts should take account in advanced case, for instance, multivariate analysis to determine
the most optimal dose of chemotherapy or autologous bone marrow re-infusion after anti-neoplastic

therapy to prevent severe suppression of hematopoietic marrows.
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T2 DIRaThl, BHEERE 7THITH -1, B INT
EHEFERZRD T2 (Table 2)2. | ~ 5 FERDEHIE
BRITONWT b 3EBL NS FEERDERLRELT

# % EBERZEZED b1

5 FEMC b 5 BB

DBIDNT &6 R L B TEBRREEREITR - T2b3
p=0.086 TH -7z (Tabled). Ll 1EHLN24E

Table 1. SZFEEER (1968. 1~1978. 10)
RREASEY #iE B # IRESAE I HE
Embryonal carcinoma 17 4 0.23
Seminoma 16 1 0.06
Seminoma with embryonal
carcinoma 8 2 0.25
Teratocarcinoma 4 2 0.50
Choliocarcinoma 1 1 1.00
Mixed type 1 0 —
Teratoma 7 -
M=25.1 16.0y. 54 10 c.18
Table 2. SABHEEFEFHIRAETFE
x—~1~x fx dx ux wx &' ax px P(x)
0~1 47 9 4 6 42.0 0.214 0.786 0.786
1~2 28 2 0 7 24.5 0.081 0.919 0.722
2~3 19 0 o 5 16.5 0.000 1.000 0.722"
3~4 14 1 0 3 12.5 0.080 0.920 0.664
*
4~5 10 0] o 4 8.0 0.000 1.000 0.664
8~ 6 3 4.5
G) g',=g,-—%(ui:+wx) ypx=1—gx , P(x)=p, X pyr--~ Py

* P<O0.0

5 n.s,

Table 3. SEHEMEEERN LR (1968, 1~1978. 10)

RBEFE BUEFE BEERE

f#

%

HEFE
0~1 0.808
1~2 0.750
2~3 0.750
3 ~4 0.686
4 ~5 0.696

0.786

0.722

0.722

0.664

0.664

0.728

0.673

0.086

0.118

2X2HBBIRICELD
Fisher BT AT
P=0.086>0.05
(FEELEL)
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Table 4. JE& 3 ) — vEHBEBEIEEEER (1968, 1.~1978. 10.)

MakE  ENEHE MANEES
0-1 0.741 0.704
1-2 0.691 0.656
2-3 0.691 0.656 0.660 o X 2P LD
BB
- 0.633 0.593
8-4 P=0.115>0.05
4-5 0.632 0.593 0.600 FEEEL)
% O &8l SWTBESNINT ) RS RONERR UG »EL
o SRESSTE o mMICERL TS &R D SRR R
E£HEEER TLEWTES.

EFERICEET &, HERENED NG, 0%
TCOWTHER £/ — v BOADEEREN LB L TA
% LA BB S 2> Th 5 (Table 4). i
PEUBRREBR2HESTHEL L —EEOEAIT]
~ QELHDFEEHERITAH ED 5N C EIKERT
% EBbNt. 2 CCRNERBEEEHNOEEE 2
B, Jev 3 — B X OIEREICO TREHET 3
& Fig. 1 0L 5 KMEBHOTFRIIART, fiffe
IFHEBE LS B VDRBETH 5 T EWIRS DT

AES ol

PSR AE I DIRE

AR UKoAY 5 B, —5 ChicHd 58N
et OO UTRILIEEREICE - T A EHN, B
FREEPKEWT LT 3 TRV, F/EsIT

(1) WHRZLUWHE

VIREIC R 2 D T2 iEGS Table 5 1R d X
SIIOPITH - 1z, LS BAEMEEEREH D21.2%
hHDIZ. NG OEFIORELVEGD S b, F—5%
), Al - TREINTI VA VA ZHREL
TUVHRER ORI 21778 -1z, WREOKREI % 12
(BR+4E1) mm CGHIOL, REEENT 1 R2HAE
TARETY I 7 2{ER LIz, | DOEFICNTE
B 7oy b LIt BT HEENEENE0D
T, IN2ER (linear), X% (logarithmic), N x5
(power) ¥k IF#5% (exponential) OEEEEICH TIL
¥ (curve fitting) #|YERTTI, 5 H BV MEBRE
(r) 2RTEEERD I (Fig. 2).

(i) FER

Fig. 2 RT3 ABE RIS B FRE §
UL IZBFBBEOINCH»b b 7o  SEEERIE
BERUIL. 2IFBEEERG OB N TEE
T4 &, (EEEBEBCRGEL CTESORN 2B 1256
i B EE e MER LA SN, RH5T30~50H
BIRMERDEBIEL, DU THMEANS BN S.
s O BEICH LT S curve fitting 247725 &, 0
THOEET L EEREORR I3kl (power,
or parabolic) ICEWHEE 2R LT ELL Tz, »
< Tz ABEFIM M % 18 1 FEE R I 6k 2 LBl 2 HE T
BHEZIZUD 3 L ERBEMTRLTWA X S ITE
bh s (Fig. 3). LI EOEERE X~ i3kt s
—~vETREED 3 O TH b Ex OREMEBI & B
D& 5B LS IEEEA SN T,

(i) P&

Table 5 {CRU 721061, 3BIOAEFERTH -T2
2, B EHEO B ES No. 2 i3 MBFRDS
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Table 5. 3% W & B 4l

= #fl F$ REZ WA E B E B {ty&Eiz REREER £FHEH

1 T.M. 20 Teratocarcinoma 60 L.N, MMC, 250R X 20 5M

2 N.J 39 Seminoma 34 L. MMC. END. 200RX2C 46M®

3 H.M. 30 Embryonalcarcinoma 43 L.N, c SDR. g:l- )l§ 3Mm

4 H.N. 25 Seminoms with 60 L. ACD. 250Rx32 9M

5 K.O. 24 Cominomawith 260 L. MMC. 5FU. 200RX44 10M

6 MK 21 Embryonalcarcinoma 180 L. SE; ;;g' 200R X25 25M

7 T.N. 42 Cioliocarcinoma 28 L. ACD. 4M

8 H.W. 3 Embryonalcarcinoma 150 LN, ACD. AL

9 T.T. 27 Embryonalcarcinoma 30 L, VCR, BLM, 3IMD
10 M. J 23 Teratocarcinoma 230 LBN, VBL BLWM 2MD

L: tung., N node. B brain GEF
mm
x
21y. MK,

Embryonal ca,

26y HN.
Seminoma

with

embryonal ca:

x

!
100 200 300 400 days

0.006x

¥y=99le

r=0.970

X
10 20 30 40 50 days

Fig. 2. (LSS 2O BIEFRHE OO BOEREOEE
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y,= 11.8¢0008x
r=0998
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Yo= 240.7-34% + 0.013x?

v' R%=0998
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y2=1124-1.4X+0006x° R2:0.954
Fig. 3. LB HEBRHEOME
pure seminoma T b, F 1z HEBERERBICH L CE MR IER S (LR
%@ﬁ%’fﬁ%?ﬁﬁif"fb\%. bf:bfofaﬁt 2‘/ ~vHE S B LT, 2 OB
BES 3 & 1 ELROEGERD 2 Fld 5120 &5 5. RFSHCATISN, staging RICL & FHET 3 C EH5A
TN 21 E A S I=]
FRBTIRIZOWT, (LSRG & O A i . -
e ILSPERERING & OHUHRLGT BEHEREOEATH 5905, LiIUITHEEHERE

HORENS T OTH 21O CEEHHOEE 21
B 7z (Table 6). T h OHEFREIT DT, B2
I, B L PBEABIRT~DRHE DA TH - 1R
COWTERICERRIE BB - Z 2 D - 1.

Table 6. {tEpgem BULET & BUSHRED R
(H, MFFRELL)

Y AE R HFHE (F)
%Siﬁﬂmﬁ 25.0 2.6%+ 1.0
B{ES%{W)ﬁ 25.8 19.0415.1

d->t=-1.998 (U=8)
ts= —1.988<t, 0.05.4,=2.306

‘. .S,

PRI EDHY, BBRROBTERERZET AL
70 g, HEER L E D DY L oEER AL
BEEPICGEL I AR AV, 2OHE, EBEHH
RUTHWHREFCEE, B—&4, B—REOLE
REZ2DPATETAE, ANTESEEL 28D
ICHEY C & AEKIBIIMNFE & & A RBFCHDT 2T
ERBLEDTHA. 20T, (HBEEORE HRE
BIRFET 5 5 A TIRANISEER L2 2 EERRBEROZE
be&ZiLTAH?E.
W, BEERRSOBOHEBLZEREZED > B
DEL, BRIZBRR22TI0LRET S &, MY
YORBVESEZr DL X n{HONBENEEST S &
4

nxvs=—
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FIHEBE A BRIR & U T RERFISHT (time series
analysis) 2£7755 &, FHRD X 51 EHREEITRS
L2 Hhb

f(t)—_—aebf, ............................................. @
® @ &bh n= ;7‘7’ (agbt)3ernrnnsieciiiieinnens ®
@ N BHEREERE 7 @ X ) bRERITRE
{755,
DX UEREEROBINEE LD &, RERIT
£ (t):ax2+bx+c .................................... @
OIS n:%{(x_a) (X=B)} 3 wrrevninens ®
TRTCEWVTES.

@, @F2LET % & a>0, b>0 7263 L
BODEDRE L, [HICH/DLUTERSIZ, BXLE
E BB ILIELEMT AL L %R,

THUIEAE»S Fig. 3 DERFIZELS & TH
¢ turning point PBICRU Tz L S, 81 ELZER
HRIC X AZPREDTEFT BT 5 TR TH UV E B
& BLEEE R BT A BEW HHLEBAZITH
3. ERBONIFHELL AT, (BRI E ARG
DY A4 7 VZEHBOEMCE > TEDRERLBTIIDE—
f97z protocols®? BT AL LiX REHETHHL &
YLD THH. M5, BERRESEMBEALTSE
T2ga, 1CIZHE2IEEERRTEm Il L s
SOERBTIBEHLDNCE A HBETH . BfE
fA%»EATERERRRZRET 2FHELOVTR, T
CHTR & BV U e R OB CRE O NTA
LWds, BOR CIIHRHREREE 2B RICAS TTRE
BEPIELX 5 &7 3 S BENT (multiple variate
analysis) DIGH A LN TV ED. THUZHREFIOD
R 2RI HTiIZY, I DIRERKST
A—F—3IMRLUTHBHEARERD L S>ETE0DT
ZRUYRT (v VBB PRI TR AEETH
329, A UNREA L, Sl AREERID
RBIVER 2IRH 2 § D TIZZV DT, “cell cycle 77
B RO IR SO BHMERE L B E5EO
EHPFIRIE? B EHEEAD OfGRICY 28
BRBORERNELFRTEC & bBETH B,

% ®

17984 T. R. Malthus 13 \ #1023 GBI HOAR
BEUTRDUIY, CHIRMER/ZHEN (1) =N (0)
exp (M) TRIND BDTH -T2V, 200FH -1
4H, F|OCHEOTE LI AOHECEES AR
RIZERS L EKHFEATOS. 588 b, B

W

istic function B eyt
Logistic functio PPPET:

{ verhulst)

A?)

Gompertz function w=W-exp [~ke~

{modified exponeutiat}
Mitscherlich- Bertalantty w=W (1~ ket)®
function

Fig. 4. #£ B i #

B cEb UICEHR e 7 V32 ORODIIRT
Fig. 4 WR§— RN AN REBRTH 5 —FO
BB INS CEVHL PR >IN TED
%. T3 U logistic curve TIRE 31 % IREAIRED
LRI BB BIGEN A 0T D, BIRO
R EOBI 2 CDEFVEHTIIDTIETA
s 1217, logistic curve DAR —FR2EAET
EEIEEIZA L TO L OMBERE T 50 HIRES
BT OWTBATERD L, COBMDTLPHDT
ETHBEBBALD.

BBEOHEAE & 3BT % o-FP, CEA, 3003
tumor specific antigens (D & £ OHEFE % — > LH
Br#ierRd i0LEbNEd, (hbDv—H~—
1T T radio immunoassay A DIETO $EX, B
D58 » THEOWMSRIC I bl iz S HOBEH»
LIRS L1z,

¥ & B

4745 D E8 AL T B I 12 OV T 2 DBR PRI IRRAE 2 1R
BT AL L, ZOTPERVEIFRTD 2 HEE 2
AUEREEREY 10 fliconT 2 OHER 2 BEL
Tz, Stage By LLEOREFNICHE LT {LEBEELZ O
Fh LI b ¥ BRIV, EHZOLODOWURDIE
DI EEHAR, REFHOIER X FRIVERDI L~
DBFIPHETH 2 T & BRI

BHHIT, FEHOLIZLVWERLDY LR 2L
THBAME s, SBIDEHTARIE il &
BPEODFUET.
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Table 1 OEEHTFHEMC = HT TV,



