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TRANSITIONAL CELL CARCINOMA OF THE RENAIL PELVIS:
A 25-YEAR REVIEW

Juichi Kawamura, Yoichi Tanaka, Yoshihito Hicasai, Yusaku Okapa,
Tatushiro OxaBe, Mieko Mivakawa and Osamu YosHIDA
From the Department of Urology, Faculty of Medicine, Kyoto Universiiy
( Director : Prof. O. Yoshida)

The 55 cases of transitional cell carcinoma of the renal pelvis seen at Kyoto University Hospital
between 1955 and 1979 were reviewed and factors predicting the prognosis were investigated. Patients
ranged in age from 37 to 86 years, with a mean of 64.2. There were 42 men and 13 women, or a
ratio of 3.2:1.0. Thirty-three tumors were found on the left side, 22 on the right side. According
to the modified Batata’s stage classification of the ureteral tumor, 7 cases were classified stage A, 11
cases stage B, 21 cases stage C and 16 cases stage D.

1. Over-all relative survival rate at 1 year, 2 year, 3 year, 5 year, 10 year were 90.9%, 79.5%,
65.1%, 54.5%, 52.1%, 44.7%, respectively.

2. Survival was more dependent on the stage than the grade of the tumor. There was no difference
between stage A and B in the estimated survival rate for a 10-year follow-up. Five and 10 year survival
rates were 71.49% and 71.49%, in the stage A, 76.7% and 57.5% in the stage B, respectively. Although
a 2-year survival rate of stage C was superior to the overall survival rate, patients with stages C and
D had an ominous prognosis beyond a 3-year follow-up. Five and 10 year survival rates were 31.99%,
and 19.79%, in the stage C, 15.3% and 15.3%, in the stage D, respectively.

3. There was a strong correlation between IVP findings and tumor stage. The prognosis of
patients presenting with a non-visualizing IVP is poor generally beyond a 2-year follow-up. Pre-
operative values of erythrocyte sedimentation rate were dependent on the stage of the tumor and es-
pecially, more than 50 mm of erythrocyte sedimentation rate (1 hour) indicates a poor prognosis.

4. Ipsilateral ureteral tumors were noticed simultancously in 14 patients (25.5%) who had high
grade and high stage tumors. Postoperatively, bladder tumors occurred in 17 patients (30.9%).
Most of tumors were found within 2 years following the operation. In general, 3-, 4- and 5-year
survival rates were lower in patients with associated uroepithelial malignancies, however, this reflected
a poor prognosis of patients with simultancous ureteral tumors. The occurrence of bladder tumors,
per se, did not affect the overall outcome.

5. A comparison of the prognosis between two series of different operative modalities was made.

One series comprising 30 patients was operated with nephrectomy with extirpation of varying length
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of the ureter. The other series comprising 25 patients had surgery of total nephroureterectomy with

cuff. The survival rate beyond a 2-year follow-up was higher in the latter than in the former. Re-

currence of the bladder tumor was found in 37%, in the former and 249, in the latter but those figures

were not significant statistically.

In conclusion, the following clinical features indicate a poor prognostic cutcome of this tumor.

i) Over 64-year-old of the patient’age at the initial presentation.

ii) Non-visualized kidney on IVP.

iii) More than 50 mm of 1 hour value of erythrocyte sedimentation rate.

iv) Operative modality of nephrectomy with incomplete resection of the ureter.

v) Pathologically high stage of the extirpated pelvic tumor.

vi) Simultaneous association of the ureteral tumors.
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Table 1. Initial Symptoms in 55 patients
Gross hematuria 46(83.6%)
Flank pain 4(7.3%1
Lumbago 203.7%)
Cloudy urine 1{1.8%)
Sense of residual urine T (1.8%)
Inguinal pain 1{1.8%)

TWAMEE & UTIRED.
IRIERYEERE (staging) SEMEE (grading)
TREN (B O S Fig. 2 WiBIFA4 5K
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Fig. 2. Stage classification according to modified Batata’s classification of ureteral tumor

Table 2. Correlation between grade and stage

Stage
Grade A B C D Total
No. (%) No. (%) No. {%) No. (%)
I 0 I (100) O 0 1(1.8)
I 7{31.8) 4(182) 10(455) 1{4.5) 22(400)
il 0 5(192) 10(38.5) |1(423) 26(473)
w 0 1{16.7) {187} 4(6606) 6(10.9)
Total  7(12.7) 11{20.0) 21(382) 16(29.1) 55(1000)

Batata 52Tk 3 REEBOHEESEPETHEIL
T2y DR E. stage O: EE 13 KR, stage A:
EELIER T, EEHEE T, stage B: BREHBEIC
BA TS, stage C: FEEHIMEREGH, BHRABRHR
& BV BEER~O BEBBED 515,
BBV Y o8, BREENTE TRATNAS,
HAHVEREREBORY bNABE L Uiz, BEEER
Broadus 043 I~IV Bt -7z,

PLESPECRE S &, stage A 3 7 B, stage B 31141,
stage C 132141, stage D (316fl& 75, gradel (X
145, grade II 2251, grade ITI 13264, gradeIV
BeHERTz, TG HER EEEE oMk
Table 2 {T/RY & 5 IIZFIHTU TR A 5Tz,
3 eh b, stage G Tt grade II, 111 %3, stage D¢
i grade HI 8% {FH o hic,

TR VIR ERT R & IRILE

Rt E R A (VD) R4l fifT 3,
PR ETIDLETESPD &7 ZOFRD

stage D:

%, non visualization 29§, &E/RIB18H, /KBIE 4
B, BRBEHRROES, BE3F, ER 1§60k 51C
I oNITH, TG OFTR L HEE, EEE - O
B2 REf Utz (Table 3). IVP i & % non visualization
HEzoMbo, BEBERROBEBICAN LTHS
&, BEHEEIOWTIE, BIEIISVT grade IIT sk
WY, HETIE grade IT OEZVVEHDSED b
Nz, HEZEICOWTIE, BIETHNT stage C, D
5, BETiE stage C I THEL A LN

FEBCBWT, BNEERIC 2 BENEORHH
OFMH BRI IN TV 503, HEFITI 33 s
&Y LT Shic, EENE ofit I i ekl
(n=14) EHHINZHER (n=19) I T, HE
W - OB R AT 5 &, Table 4 IGRG T
&L, BEEMEOHBOE I MEE & BEEE Bk
Uiz -oTz.

WRTORIE (F5 1 HEE) 2HEENCATA
% &, Table 5 &, HEEMELITON TR
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Table 3. Correlation between IVP findings and grade or stage

L No. of Grade Stage
IVP tindings patients T ©m m IV A B C D
Non-visualization 29 0O 8 15 6 I 2 12 14
Filling defect '8 o1 7 0 4 7 7 O
Hydronephrosis 4 0 2 2 O 0 2 |1
Distorton 510110 0210
Normal ! 0O it 0 O© I 0 0 O

Table 4. Relationship between renal arteriographic
findings and grade or stage

Renal arteriographic Grade Stage
findings I I T IV A B C D
Tumor vessels

visualized {n=14] 0 &6 2 3353
Tumor vessels not 1 7 9 2 3 4 6 6

visualized (n=19)

LML, UL, stage B,C BTOEIRER
REIBED LN

thoRE EHEREEOSH

AEFCIIMORE LRI BEHORER2A5 L &
»3% . Table 6 ZEE D FERAIBICHESFE 218
iz, BEEENTHA LIS O & UTHEIESD 2 41
Maoh, ABCRELR (aohok) 30EULT
REES (BRI 1461 (25.5%) & BIESO 1
sy e, BREERBEKE, BENES 174
(30. 9B CHRIN, BERERZETLLDT, 20
2 BICEBDOFED A LN TIN5,

Z ORBICA LN REBESEIIC O TEHES
DOERE & HEE 25 TH L E, BEE KOWTE
grade II, ITI 3% <, ¢ &iC high grade 2152 &
BIs - Tohs, HEE IO T high stage D 3 05
ZOVVEAMBED bh, BT R RECIZIESOD

Table 5. Erythrocyte sedimentation rate (ESR)
according to the stage of the pelvic

tumor
ESR({ihr) mm<SD
Stage A 851+ 347%
Stage B 21.64%+17.89
Stage C 319842121
Stage O 53.79+24.81%

* significant difference among stages

FHE U T2 REBI T stage D 33% 2> 72 (Table 7).
Tz, BWEBOERFELIZITERCNT, 203RE
TAHEHMHEZLLNTASE, Fig.3 Ored, 644
DN 480, 6 mARDE, 1EDWN3H, 14£HE24
DRSHIE, KAV 2ELCHEL, 4ERC A
TSN, bERCATENFN LT ORELT
W3, ¥k, b LOBTEEOBMRIR grade T, ITI
B3, [MEEL stage CPEH L A LN

FHlFTt

B U 724D IREE L OEB O FA B R A BT
EUT, PR ELONS, COBERIIE, ¥
72 B BREHIZT OFER, FEERERE Y Tk
1R, ZUT, RERBHEBERSIURE Tovd

Table 6. Associated uroepithelial malignancies (percent out of 55 patients)

Time of discovery

x
of the multiple fumors Ureteral fumor™ Bladder fumor Total
Before the pelvic tumor o
{("Antecedent”) 0 2 2(3.6%)
Simultaneously 14 (255%) | 15 (27.3%)
After the pelvic tumor 2 %k 17 {30.9%) 19 (34.5%)

{(“Subsequent”)

* Ipsilateral
** at the residual end of the ureter
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Table 7. Relationship between occurrence of the ureteral tumor
and grade or stage of the pelvic tumor
Pelvic tumor
Ureteral tumor NO.'Of Grade Stage
pafients T3 1 Iy A B C D
Solitary ureferal tumor 9 oI 5 3 0 0 2 7
Ureteral fumor and
subsequent bladder tumor 4 c3 1 0 6130
Antecedent bladder fumor | o1 0 0 00 1 0

and ureteral tumor

Pelvic Tumor
Grade Stage
11T N ABCD
Subsequent Bladder Tumor(n=7) 0 11 6 0 13103
10
0
z 8
L
£ 6
k)
4
©
0
£ 2
3
=
~6mos. ~lyr  ~2yrs. ~3yrs. ~4yrs. ~5yrs. Syrs~
Duration between the Surgery and the Occurrence of
the Bladder Tumor
Fig. 3. Duration between surgery and occurrence of bladder tumor

Table 8. Occurrence rate of the bladder tumor according
to the mode of surgery

No. of subsequent No occurrence of
Mode of surgery po’rién?s bladder tumor bladder tumor
(%) No. (%!}

Nephrectomy only 27 [0 {37.00% 17 {63.0)
Incomplete

nephroureferectomy 3 bi333)* 2 (66.7)
Complete KK
nephroureferectomy 25 6 (24.0] 19 (76.0)

Duration between the surgery and the occurrence of the bladder tumor :
Average 17.5 months

* Average 21.8 months in the patients operated with nephrectomy
only or incomplete nephroureterectomy

** Average 9.5 months in the patients operated with total
nephroureterectomy

W % “total nephroureterectomy with cuff” (“Total’’)
BRATUIZERD S 5. BREOIVEMIZ “Total”
WERBT bz,

BRES ORI T 5 5HEIL Table 8 e, &
I TIR1060(37%), “Total” Tz 6§l (24%) &
WEBICEB TN, “Total” O IA2VER

VBEBD NI LU, Z2OEBORES 5 RHEE
17.5%0 AT, RERREMEER 2 30 o B
Ti321.8% H, “Total” BITI39.5% A%, 1oL 5,
“Total” OHFRBIL - LB CIBEHES O FLENER
{AHONIEVRS,
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Table 9 WIRG &L, SSEFIOFHRIEEHECL
BRAPLI3EIFFTH I, ¥530.7 1B Th-
T, BREERERE UT, @Esebseflicash, g, 22
BlOEESER NI, TEBHTEIE 4HTH -
2. 5k, PREEPTRITEFROBHIERL O
ko1,

Table 9. Follow-up study (1 month:--13 years 9
months: Average 39.7 months)

died of tumor --mememmm e 29
died ot unrelated cause---—----- 6
died of unknown cause---- i
Qlive e DD
fost follow=up ---rrm-rmmsmems 4

{October 31, 1980}

SE5MER D &tk EUTO T % EERK THS &,
Fig. 4 oz &L, 2R G HERE, 14487.2%

8% 19814

44.8(54.5)%, 54F41.8(52.1) %, 105£31.4(44.7) %,
Th-olz.

Fig. 5 gEHEH D, Fig. 6 QZHRET o EHlE

TRERT. Jsd5, DTCH~5AEFH L Table 14
PROTRAEFEETRY. 3HEF TR grade IT &

grade IIT, IV [iCABRETED SNAEY, 44%
FTEBH L grade Flic II, III, IV RGN,
stage A, BT ZEI3/2L, $DLOTRELTHER
35, stage C Tid, 2 I T3P LBFTHA
P, SEDRRIIEL 85T, 34E53.1%, 4, 54E31.9
%, 104£19.7% &7z -1z, stage D i3 14E62.5%,
24£22.9%, 3FELIRELS.3% &, X DD TEN.

DEE, INLOEFERCHEBTARTZISBN
{, & LCRATENHEKEEN CEER 2531
7z,

IVP FiR.% nonvisualization & 7 D fOF R %
RTECII THRET % &, 1F%29 ¥ CEESRIN
FBRBNTHBREL 2572 (Table 10).
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Fig. 5. Estimated survival rate according to

histologic grade of renal pelvic tumor



ikt - 3 BREE 911

100
e 80 R Stage A-(n=7)
@ o =
et
s 60 NN T .
Z Stage B (n=11)
5
A
40
®
TEU ~\““‘-*~~“_~__Stage C(n=21)
| N 2
4
Stage D (n=16)
o]

10
Years

Fig. 6. Estimated survival rate according to pathologic stage of renal pelvic tumor

Table 10. IVP findings vs. estimated survival rate
- No.ot Estimated survival rate (%)

Ive findings  patients ' Yr. 2 Yrs. 3 Yrs. 4 Yrs. 5 Yrs. 10 Yrs.

1:

Non-visudlization 29 78.2  58.2° 39.6* 20.0° 29.0% z20.7*
Io:
Visualized Caliceal 2 96.3 84.5 70.8 60.3 54.3 44.4
System

* significant between groups (p<0.05)

Table 11. .Erythrocyte sedimentation rate (ESR), 1 hr. vs. estimated

survival rate
| No.of Estimated survival rate (%)

ESR, I hr. potients ~7 Y7, 2 v¥rs. 3 Yrs. 4 Yrs. 5 Yrs. 10 Yrs.
I: under 15 mm 18 94.5 82.7 [SA! 51.7 41.4 27.6
I: 15-50mm 21 85.7 75.9 60.2 48.7 48.7 39.8
I: over 50 mm 16 90.6  56.1% 44.9% 33.7% 33.7*% 33.7

* significant among groups ( p<0.05)

Table 12. The mode of surgery vs. estimated survival rate
No.of Estimated survival rate (%)
Mode of surgery pafients T Yy, 2 vrs. 3 Yrs. 4 Yrs. 5 Yrs. 10 Yrs.
Nephrect

ephrectomy onl
including Incomplete 30 86.7 66.7 52.6 45.1 41.4 24.8
Nephroureterectomy
I:

Total 25 91.8 86.9% 66.8%* 50.1* 50,1*% 50.1%
Nephroureterectomy

* significant between groups {p <0.05)

DI ED 3BT MEtd 5 &, S0 mm FTOR
WEOEIMT EFERCHE H B8 L5, 50mm
UEDERTIZ 1T Y5 LEBIEFRRETFLE
(Table 11).

FEAZ Roe2ls REBHN 2801 Biggie

“Total” BTV THETd % &, Table 12 [TR¥C
£, 18R A% L “Total” O MW HRICER
ESEe=REASCY il

e R EREEOAROBETIFENELRZHE
5 WA U T AT (Table 13). BB OB 5 EHR
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Tid 2 B UBEOEERITETH A HILEDS, FOEH
B8 & U T REES D TTH8 2 S DB DEER I {EL

20, BOEE OABtRHED PREEBBULI-

7.

BT, FHERMB2ICLT, D2RBHERICX
S TFERBEIT 0L 5 2N EERCTRE U
(Table 14). 349 X5 &, 64 BULOBEHERICK LTI, IVP PeuffiisE
WTHBICEREBSET L. i, chbd 28ies
FNDFHWEEOSHEREICIZEE A NS o7,

BEZLBNEDHRE 2T ii205, HEREITGIE5
FERGIT 55 B, 4ER 2.2 ADBISTH -7z, Lathan &
Kay (1974)#13205/ 122551 (EE1. 25 ), Grabstald
5 (1971) 133821706 (4ERA1.8A), Williams &
Mitchell (1973) 13 205 FIC 438 (ERG 2 A, Graced
(1968) Vi3 154EMIc 374 (4EE2.5A), Rubenstein &

WRRE 27% 8% 1981F

Table 13. With or without associated uroepithelial tumors vs. estimated survival rate

No. of Esfimated survival rate (%)
patients 1Y 2 Yrs. 3 Yrs. 4 Yrs. 5 Yrs. 10 Yrs.
1:
W&mogt associated 28 89. 1 73.2 63.5 51.4 44.0 33.0
0
I * *
With associated 31 90.3 73.0 49.9* 37.9% 37.9* 31.0
tumor
I-a°
Simuitaneous 14 85.7 61.2% 30.6% 20.4% 20.4% 20.4%
ureteral tumor
I-b:
Subsequent 17 94, | 79.1 60.8 48.0 48.0 41.1
bladder tumor
% significant between Groups I and I {p<0.05)
# significant between Groups I-a and I-b (p<0.05)
Table 14, Patient’s age vs. relative survival rate
N No. of Relative survival rate (%)
Patieni's age patients T Vr. 2 ¥rs. 3 Yrs. 4 Yrs. 5 Yrs. TOYrs.
I:
under 64 Yrs. 29 87.3 78.0 63.8 56.0 51.9 47.8
I: X * *
over 64Yrs. 26 94.8 75.5 58.4 44.0° 42.2 293

* significant between groups ( p<0.05)

L35,

z =

Q978) 23255 706 (FERE2.8N) & &, #WMEE Hxzko L cERTh- 12,

KL > TT L UESAFEPRESIN TS, DR
B& RIS & ORAE R OWTIRE—EED» & OB
HIBNE S TH B, HBRACHEELIT 51959
~1975FD I “ERE O REBEL 2HHEC L THELT

H% &, AR BEREER 10135505005, RS 34
BOD vy —~dh 528603, ZhvEhgEetah, BER
M REEE 828 O3 19.6: 1.75: 1.0

KEBTE T A ORERCBMOFI b L2255
RIZMEEFNITEZ . UL, FEBICEBRERNS
TR (RP) &
T, BRBKROZEN 2 RRT 2 C Eh5ki)2ko
XoMplJiTish. 8bAA, BEMEZITESCEIAR
BREICBWTAIRZESETH S, ZEBACK T 5E
MEBEEOF BT ONTREENBNAHREINT
BT EROMHE L BEMEE  REER I Tz Xz~ HEE B 5 i B ERHET 33 Bl 14 451
(42.4%) CEBMEDORH 2RO Y, chitk-T
RUD TAEBOBRD TR WS Flid bl ¥
F, KEBOMEE R 505 ETHEATHS
B AE»ot. 1217 RP OEfT T % 721 non-
visualized kidney DIBE-E&RBHIRERLITH %2 HOCE
NANBREZTER L T A S ERE M EROR

Bk L EV s s CT R ABBEDENNDER®
HE2M2 RICEALEbNA L, BEREBERYL
LRBHEMRHROEEBREORIEBTE 5 L0bhT
W31, [RAEMEZRAERPEDNAEE, REL
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THfTANARETH 5, BERZENSH®, F
7z, non-functioning kidney % [REFAE OFES 1T
false negative DFFEHIEMT 2. BER oRLON
DEFEA brushing fEHBRIEHEORRILE DRA
ANETHBH.

Z OMBOBRIETE UT, Bhl, S
DVTIEREROBEE S S2DD 2 N5 &R L
5C, BAEHIZ2: 1780 U3: 1, FBNI60750 L T05
BRE-s0BH N5, B SWTIREAIIRS
WEDREENH LN, BRI T ERIS
i, R

KRBT, S50, AR, %% wIhucu s, fib
D REs LB X  FET B EPHISN TV,
Table 15 T, REEE & BNWEESAKE & HEIT
AOWLHE 2B CED TRUT.. REES
DREHE L BRI —BZ . BERE~OEEHR
BRI BENTW2EETHBHY, Z2OEEEL
T, Thomas & Regnier (1924)29 % 9 %, Holtz
(1962)% 1% 10 %, Abeshouse (1956)2% | 12 %,
Rubenstein 5 (1978)%316%, Riches 5 (1951)27%
17% ENSFFERZHITTE Y, BREITI306IH 2§
(6.7%) L{BRANEETH -T2, ¥T, B IFERC
FAETAER I EHB IR, 16 (1.8%) iy
EWAG IS ol

—7, BEBRIT #8355 3% 3, Kimball & Ferris
(1934)2® (D 14 %, Rubenstein 5 (1978)% D 20%,
Meclntyre 5 (1965)2°(023%, Whitlock 2 (1955)30
MD37%, Say & Hori (1974)' D 41.7 BT,
BB F11230. 9% & B E O FRESE S VA 5. 72k,
OB, MEECET 5 REES THRMEES DR
FE3 A28, 6B D EGED & KES - 12,

Rubenstein 5 (1978) 3B D {EL (grade I, 11)
%‘EEB‘% BE BEREEE 3L L FE LTz e T

23, BB T3 grade I (64.7%) & grade III
(35.3%) > 72 b, {HEEE L stage C 1358.8% L —F&
%<, stage B, D 32 NFNIT.6%Th-12. F12,
BHRT 2L 51, BENEBORFBIZIREESORNTS
HEOBAIREFRITHEL 72h> - 12 0 LIZREIREN.
BERRE OE TS 5 B HHiC 0 W T ik Grabstald 5
(1971)% ZAEBO#H 3 ELNICRET 2 HENS
NWC ERBRTINAD, BEREITH 2 FELNIAH D
@8. 2% WFELTWVA. DL D, BREEO
W, 24EF T3 HHI—E, 4FEETER6 VA
—E, 2NUERDEL & EC—EOBRERET
L % follow-up BHETH A EEbNA.

FRBOFRICONT, EFEELLBH LTV EH
R T . £ 2 UTOEEE (EHD 3,
Rubenstein & (1978)®1C X % & 34E50%, 54E33%,
Wagle & (1974 1t X % & 3435%, 5H23%, 10
0% &0 5 BESEEIN TR Y, BRFlTEsE
55.29%, 54E41.8%, 105E31.4% L, RPRFLFHER
Thh, BHEDHEEONTHCS MEOZN I
BILTHE Y BRED bt Lbl, KER
LR ERER G b, FROEBNREELEENDE
FNTNRNCT EHTC URBERLU T A9 Hie
W, %72, Rubenstein 5 (1978)® § R XTWNAHT L
{, 4, BHE%C % % & high grade, high stage TH
> T EFEEDEFOREREW TN C LI BRI
THERaN.

B 517 5 Rk L EE OEFEOEIL S
FHINTWVWEW., YUKBRBT? RE 2HTHS
&, Table 16 0k 3icis s, B R EEOERE
BTh 3ERC AL EEREBORBENL L850,
BT & REEE TR, BRSSO TNRED
->Th, ETEFRIALCTHAEVAS.

DOER, hbOEFRK BT HERNERE

Table 15. Associated uroepithelial malignancies

Reference (year) Urel'f\]eor.al 'r(g/:r)\.or Blul\?ger t(g/:;m N-?m‘(i/o)
Taylor (1959)% 5/32(156)  5/32(156) 10/32(31.2)
Grace ond 71 3/36 (8.0} 14736 (38.0] 17/36{46.0)

associates (1967)

Newman and

associates (19672 9/59(153)
Say and Hori (19747 2/13 (15.4)

Rubenstein and
associates (1978]8! 6/70(86)

Kawamura and
associafes (1981] 14755 (25.5)

9/59(153)  18/59(30.6)
3/13(23.1) 5/13(38.5)
g¥70 (1 .41  14/70(20.0)

1/55(1.8) 15/55(27.3)

* including antecedent bladder tumor
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Table 16. Survival rates in upper uroepithelial malignancies

No. of

Survival rates (%)

Uroepithelial Observation

) . . . [ 3 year 5 year 10 year
malignancies  periods palients % yeGEr** = y S o YLGE“ R*y o
Renal peVic | 955-1979 55 909 87.2 65.1 552 52.1 418 447 3.4
Ureferal ' 1959-1975 49 90.0 83.0 69.1 62.1 53.4 443 425 293
B‘Gddﬁfmor 1965-1977 540 89.2 86.3 81.3 73.2 78.5 649 — —

R * : Relative surviva! rate
E*x: Estimated survival rate
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