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be practically applied.
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Background : Pathologic grading, one of the most important prognostic factors of papillary
urothelial neoplasia (PUN) of the urinary bladder, has been revised continuously. The current
study focused on the analysis of interobserver agreement on PUN of the urinary bladder bet-
ween 1973 WHO classification (WHO 1973) and 1998 WHO/ISUP classification. Methods :
Seventy five cases from 15 institutions were collected, and after review by Korean Society of
Urogenital Pathology (KSUP), 30 cases were selected as follows; group I, WHO grade 1 and
papillary urothelial neoplasm of low malignant potential by ISUP (7 cases), group I, WHO grade
2 and low-grade papillary urothelial carcinoma (16 cases), and group lll, WHO grade 3 and
high-grade papillary urothelial carcinoma (7 cases). Seventy five general surgical pathologists
who participated in this study were asked to grade the tumors based on WHO/ISUP classifica-
tion. Interobserver agreement between the participants’ diagnosis and KSUP consensus diag-
nosis was analyzed by kappa value. Results : Interobserver agreement assessed by kappa
value for all diagnostic groups was very low; for group |, kappa value was -0.900893722; for
group I, -0.944650025, and for group I, -0.876728996. The overall kappa value of patholo-
gy residents was better than that of practicing pathologists. Conclusions : The 1998 WHO/
ISUP classification could not be easily translated from the 1973 WHO classification and because
of poor interobserver agreement, it appears that further work would be needed before it can
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Table 1. 1973 WHO grading system of transitional cell neoplasm
and 1998 WHO/ISUP consensus classification

1973 WHO grading system 1998 WHO/IS.I.JP .
consensus classification

Papilloma Papilloma

Transitional cell carcinoma, Papillary urothelial neoplasm of
grade 1 low malignant potential

Transitional cell carcinoma, Papillary urothelial carcinoma,
grade 2 low-grade

Transitional cell carcinoma, Papillary urothelial carcinoma,
grade 3 high-grade
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Table 2. Histologic features of urothelial papillary lesions in 1998 WHO/ISUP scheme
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Papillary neoplasm of low

Papilloma malignant potental Low-grade papillary carcinoma High-grade papillary carcinoma
Architecture
Papillae Delicate Delicate; occasionally fused, Fused, branching, and delicate Fused, branching, and delicate
Organization of cells  Identical to Polarity, identical to normal; Predominantly ordered; yet minimal Predominantly disordered with
normal any thickness; cohesive crowding; and minimal loss of polarity; frequent loss of polarity;
any thickness; cohesive any thickness; often dyscohesive
Cytology
Nuclear size Identical to May be uniformly enlarged Enlarged with variation in size Enlarged with variation in size
normal
Nuclear shape Identical to Elongated, round-oval, Round-oval; slight variation in Moderate-marked pleomorphism
normal uniform shape and contour
Nuclear chromatin Fine Fine Mild variation within and between cells ~ Moderate-marked variation both
within and between cells
with hyperchromasia
Nucleoli Absent Absent to inconspicuous Usually inconspicuous™ Multiple prominent nucleoli may
be present
Mitoses Absent Rare at basal layer Occasional, at any level Usually frequent, at any level
Umbrella cells Uniformly present Present Usually present May be absent

*If present, small and regular and not accompanied by other features of high-grade carcinoma.
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Table 3. Histological diagnoses of all 30 cases by 75 participants

PAPILLOMA PUNLMP  LOW HIGH

Object group |
Case 1 2 6 53 14
Case 2 19 44 12 0
Case 3 33 37 5 0
Case 4 11 27 36 1
Case 5 3 23 48 1
Case 6 0 17 52 6
Case 7 22 36 17 0
Object group I sum (525) 90 190 223" 22

Object group Il
Case 1 2 23 50 0
Case 2 14 36 25 0
Case 3 0 0 19 56
Case 4 1 12 60 2
Case b5 6 36 33 0
Case 6 0 1 9 65
Case 7 10 9 42 14
Case 8 21 36 18 0
Case 9 0 2 24 49
Case 10 0 0 21 54
Case 11 4 11 38 22
Case 12 4 17 49 5
Case 13 0 3 50 22
Case 14 0 7 59 9
Case 15 6 38 31 0
Case 16 0 1 39 35
Object group Il sum (1200) 68 232 567* 333

Object group I
Case 1 0 0 9 66
Case 2 0 0 0 75
Case 3 0 1 1 73
Case 4 0 0 5 70
Case b5 0 2 5 68
Case 6 0 0 14 61
Case 7 0 0 3 72
Object group Il sum (525) 0 3 37 485*

PUNLMP, urothelial neoplasm of low malignant potential; LOW, low grade
urothelial carcinoma; HIGH, high grade urothelial carcinoma; (Number),
sum; *, the mostly diagnosed grade.
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Fig. 1 Schematic drawing of histological diagnoses according to
career groups. All four ISUP grades appear throughout career
groups and object groups, which means weak practical scheme
for ISUP grading and un easy translation.
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Fig. 2. Schematic drawing of agreement with/against Korean Soci-
ety of Urogenital Pathology by kappa value. All the values are very
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Fig. 3. Represertative cases of the highest (1) and the lowest (2) agreement. (A) Group |, WHO grade 1 and urothelial neoplasm of low malig-
nant potential (PUNLMP) by ISUP. (B) Group II, WHO grade 2 and low grade urothelial carcinoma by ISUP. (C) Group Ill, WHO grade 3
and high grade urothelial carcinoma by ISUP.
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Table 4. Diagnostic rates of the objective groups between two
career groups

ISUP N
Papilloma PUN LOW  HIGH
Career group LMP

Object group | Total 171% 362%  425%*  4.2%

T 0.0% 90.0%* 10.0% 0.0%
P 198% 279%  475%* 4.8%
Object group Il Total 57%  193%  47.3%* 27.7%
T 0.0% 200%  60.0%* 20.0%
P 6.5% 192%  453%* 30.0%
Object group I Total 0% 0.6% 70%  92.4%*
T 0% 0% 10% 90%*
P 0.0% 0.6% 6.6% 92.7%*

ISUP, 1998 international society of urologic pathology classification; T,
trainee; P, post-trainee; PUNLMP, papillary urothelial neoplasm of low
malignant potential; LOW, low grade urothelial carcinoma; HIGH, high
grade uro- thelial carcinoma; *, the mostly diagnosed grade.

TE SZPINEGT LR At A2 mRAT is) A
o] Ake] A wAQe] A dAekE ASE ¢ &
UM EF(45.29%) 0.2 93 d=AEo] 7P Wko,
I5F AT L2 ZRE(2894%), PUNLMP (19.23
%), 1 9 F7E(654%) 28 At BEAEE 3lo] viAd
o] At e Aolg vehinh
A3 ERA el s el Aee] 4
dAeh= AT FFY J&E%EW]E?}%(%%)EE At 3

[¢]
NLAP e fotea A2 Qe ASNE A E
29 T Hlgels] A% Fe IAEL WO, HE
o Wl ASeNE A2 A3 EEADANAE 78] 2O
AL ERRGAAE M) A8 o)/} Bk
EEYTEZ V) 25 FoiAe) BHUNEE kappa

appa%l% BE RG] o] ml$ ek

a3itk Al EL@EMW ?a‘ﬂ

= S 20 Fig. 3A2)°Ith Al
FEFTANA Ao 71 %5% ZdE Zdws Al (E
A=} 6: Fig. 3B1)°IT A &) /M w2 Zde

W3 Aed(&o)E M3E 11: Fig. 3B2)oth A3 T

Aol dx&o] M =2 ZFdle SIS A2 (&)
H3 8 Fig. 3C1)°]°i—’ %_'—]EO] 7} <35
A6H (&)= o

o &

SEATAN YT A Tl wE HeledS T%] W%
S 7P AEiEniet o $IAE HuEglen I 8T
SEAAE EeaL B =] Al7|Esith o 8B4
AEZFFE EFsl2 JAE 7Hds] AHEE, 1973d% WHO
EFRoMe Al 579 FFY ol duNEdEoRE EFHAA
27 1998 % WHO/ISUP EHME f5% Q2AvA 2
5, 9 7FeAe] %S PUNLMPO R A& ERatal A

% 59 7Y SEAINELEY F /K SEL
BEalgnt! o]% 139 9] 19999 %e] WHOE PUNLMPE
I 7 A 1973959 Al 5FOF thA] BR3ITE 2004
dkollE 1998d% WHO/ISUP 79 £4314 PUNLMP,

ASH, L5 FFE LRI EdE AAR G
19739 % WHO 7152 23 717F 33 9jabAl, 3k 940

2 A% 29A o’ A1sgd s 7 A2S5HE
s -Er 110} Eiom z‘év}gi A%

T off ofN

= ZH o] xjo =2
sp71HthE, oM 7HsAdel %%Uéf& ol
F48 Foltk! 424 welzk et PUNLMPY 9] & 3
S WE A8y NFa3r} 29tk XIE PUNLMP
A AR FEE TZANE A TR o] BE
WFelEe] ARE sherl oHEE X
_L:’__

?l_[
> o
=

olgs ek & 2
T} 1998 WHO/ISUP S3AAY] BAAL, ASFE
AEstE o] 5o =0l HAT, AFH, Aswolthe F 55
uS A48 79 WHO A25F 7hed A F8o] 157
Yo FtEo] WHO 2%+ oﬂ T AE T B e
A Eo] Ao YOz AFHelof s Holrt!

0|2 H37] Y& 1999 = PUNLMPS}F 712 WHOA

7 AAE oA st o ekt Zefgive wsto] Sl
o mEb 20049 T e B o ES AxetE FHAES
3] ¥4 4 = PUNLMPS 8L 48 7]E 19984
= AAZ Byl HATL”

PUNLMPE ¢olghe @ol& AH-8kA] @%ka . 60%°l ©]



20| QEMLMEZAY| ISUP/WHO S=0f thet o7

TAAZY gl o]457] A Solet AEA,
SHAAS] s3] F

iﬂfé% =o]7] 930 1998

ZARER HARs 4

TMH AFe EHE A&o] Al FEFTNA BF ufg-

2 kappaAE l‘i?,il A Ho A PUNLMPZ A A S Al
ﬁ%ﬂ‘i%ﬂ* wre kappaX|7F UERFA jol Al A28 PUN-

LMP 585 883t ZHA7]E o oglgol dddnh o=

o] AHE Hogts 19989 WHO/ISUP S3A17 B} 19739

WHOA| Ao A 252} 739 O‘iléro} O =tk Byt glom

T AAY] IR & 1 SAH o RE FoAe] §laL 53] PUNL-

MPol| gt U2]&-E 48% ¢ g%ohi}— B} 9lem!M PU-

NLMPE A5+ %Jr FREIE A 50%° E3eithe Bl

T TER W] BEAL 7 BYA G| 18% FEE HlwA

e HY0E Aokl £ S RAVAEEY A ot

HEE Holg TYOR 164015 43 A3 389 1 HroA

3t ol THE omr# ByE 7kl ete . PUNL-

MP 5+ A7} £3& 2 2R glojAof dtke FHL 9

o} e Aﬂif PUNLMP G0 93814 &e ]9

Aol 7l WHO/ISUP S7AAE & o A2d dejsts &

& AN oF & Aolr), B A=ae] FAES
Ao} FAEH 715S Wadlshs 2] B2 A5
EUAES Ugte g HaF Aot 19739 WHO 57

A9} 19981 WHO/ISUP S3A1A4¢] 3% Yrie Havt

AT 7 991e N2 PUNLMP S39 AAshs & &

a%xl 1973 d WHO2| Al SFAA oA xi— IeH & F

SHAAR S Adbehs oEe s &

EPS)— HHERO 2 1999 0] WHO/ISUP 5+ xﬂﬁ]%

ob Al 7B SE(WHOSF 2+2) goz AMAsny’ 18y, &

SAHTE HWS B 2004 =0 THA] 19981 =9} 7Ho] PU-

MLMP, ASH, 155 ¢ F SFAAZ Sty 19734

WHO FaAAE W&ste] WA Eystes AP

Gk F W sHAA L A2 WHO/ISUP 55479

FEAE ] 8l L2349 EYEo] WElsaAAlel o

gk A&AQ A4l A7) %EE} v AL 215 PUNLMP

o] FeietA 2l A7 Ade] o] He WA 3 FAE

AAE AAEE] 8l = ) 24 S UPFe R 244

o2 A& FUE Agolth. PUNLMP| theh A E71E

T o} ggslo] A ol Aol EelA HEHe] U2 Ax

R ]

WHO/ ISUP &%

.|_,

r:i r2EN

287

7 Zolgtal AZEATh A2 ZEFATAAM P&l 7+
#HHS A2 (*EME W3 9! Fig. 3B2) 9 A%, #+F
A Egtete] RHEAN7E Y 2A UStEH 58 olFE Al
T =71 77}?(] Thorsl ) el A E9 o3 A o] dlo}
Eehe 2ot A4ERI A3 ERdeN 7 o
%%Eﬂ 3 A ﬂzﬂi(*a}o] W3 25; Fig, 3C2)9 A%
Z7} fAEo A os v

o
7}

!
=
o
]
[e]

AA = Xd%‘rom eliie M= -Sr TERAAE ALHer TH
aiof & Zlolth. & FEzt 7 SHAAE M AHse A
MA FIANE 2 ol Azt

dAel 2

£ e e A 899 eeo g ool 5 3]

o 53] SPo|=8 Algsl FA 157) 7183 ggfols A=
o] Fofal Al 757 9] 39 ATEA WA A EHYTHL
Utk 0 A olge BF A eke AR ERUR. 7k
geista o gthst Helstad(olsh ot Helstud A=),
Ao, Setheta, Folthsh, Mathsta At st
TR, AN HEoEe, dxhsta A&,
G, QAo Bt e, Adtheta, Aot
gretheha, S HE.

NEs

1. Epstein JI, Amin MB, Reuter VR, Mostofi FK. The World Health Orga-
nization /International Society of Urological Pathology consensus
dlassification of urothelial (transitional cell) neoplasms of the urinary
bladder. Am J Surg Pathol 1998; 22: 1435-48.

2. Mostofi FK, Sorbin LH, Torloni H. Histological typing of urinary
bladder tumors. International histological classification of tumors.
World Health Organization, Geneva: Switzerland, 1973.

3. Mostofi FK, Davis CJ, Sesterhenn IA. Histological typing of urinary
bladder tumors. International histological classification of tumors.
2 nd ed. Berlin: Springer Verlag, 1999.

4. Sauter G, Algaba F, Amin MB, et al. Noninvasive urothelial neopla-

sia: WHO classification of noninvasive papillary urothelial tumors



288

In World Health Organization classification of tumors. Pathology
and genetics of tumors of the urinary system and male genital organs.
Eble JN. Epstein J1, Sesterhenn IA (eds): Lyon, IARC Press, 2004; 110.

5. Bostwick DG. Natural history of early bladder cancer. J Cell Biochem
suppl 1992; 161: 31-8.

6. Busch C, Algaba F. The WHO/ISUP 1998 and WHO 1999 systems
for malignancy grading of bladder cancer. Scientific foundation and
translation to one another and previous systems. Virchows Arch 2002
441:105-8.

7. Bostwick DG, Mikuz G. Urothelial papillary(exophytic) neoplasms.
Virchows Arch 2002; 441: 109-16.

8. Cheng L, GuJ, ZhangS, et al. Precise microdissection of human blad-
der carcinomas reveals divergent tumor subclones in the same tumor
Cancer 2002; 94: 104-10.

9. Samaratunga H, Makarov DV, Epstein JI. Comparison of WHO/
ISUP and WHO classification of noninvasive papillary urothelial
neoplasms for risk of progression. Urology 2002; 60: 315-9.

10. Qosterhuis JW, Schapers RF, Janssen-Heijnen ML, Pauwels RP, New-
ling DW, ten Kate F. Histologic grading of papillary urothelial car-
cinoma of the bladder: prognostic value of the 1998 WHO/ISUP
classification system and comparison with conventional grading
systems. J Clin Pathol 2002; 55: 900-5.

11. Montironi R, A Lopez-Beltran A, Mazzucchelli R, Bostwick DG. Clas-
sification and grading of the non-invasive urothelial neoplasms: recent
advances and controversies. ] Clin Pathol 2003; 56: 91-5.

12. Pich A, Chiusa L, Formiconi A, Galliano D, Bortolin P, Navone R.
Biologic differences between noninvasive papillary urothelial neo-

plasms of low malignant potential and low-grade (grade 1) papillary

carcinomas of the bladder. Am J Surg Pathol 2001; 25: 1528-33.

13. Mikuz, G. The reliability and reproducibility of the different classi-
fications of bladder cancer. In: Hauptmann S, Dietland, M, Sorbinha-
Simoes M eds. Surgical Pathology Update 2001. Berlin: ABW-Wis-
senschaftsverlag, 2001; 114-5.

14. Yorukoglu K, Tuna B, Dikicioglu E, et al. Reproducibility of the 1998
World Health Organization/International Society of Urologic Pathol-
ogy classification of papillary urothelial neoplasms of the urinary
bladder. Virchows Arch 2003; 443: 734-40.

15. Coblentz TR, Mills, SE, Theodorescu D. Impact of second opinion
pathology in the definitive management of patients with bladder
carcinoma. Cancer 2001; 91: 1284-90.

16. Jones TD, Cheng L. Papillary urothelial neoplasm of low malignant
potential: evolving terminology and concepts. ] Urol 2006; 175: 1995-
2003.

17. Cheng L, Neuman RM, Nehra A, Spotts BE, Weaver AL, Bostwick
DG. Cancer heterogeneity and its biologic implications in the grad-
ing of urothelial carcinoma. Cancer 2000; 88: 1663-70.

18. Cheng L, Cheville JC, Neumann RM, Bostwick DG. Natural history
of urothelial dysplasia of the bladder. Am J Surg Pathol 1999; 23: 443-7.

19. Oyasu R: World Health Organization and International Society of
Urological Pathology classification and two-number grading system
of bladder tumors. Cancer 2000; 88: 1509-12.

20. Murphy WM, Takezawa K, Maruniak NA. nterobserver discrepancy
using the 1998 World Health Organization/International Society of
Urologic Pathology classification of urothelial neoplasms: practical
choices for patient care. ] Urol 2002; 168: 968-72.



