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USEFULNESS OF FLUORESCENT URINE CYTOLOGY
IN THE DIAGNOSIS OF UROTHELIAL CARCINOMA
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Five-aminolevulinic acid, an amino acid that is metabolized in the cytoplasm to become protoporphyrin
IX, is used in photodynamic diagnosis in various carcinomas because it accumulates in higher concentrations
in tumor tissue than in normal tissue. 5-Aminolevulinic acid-induced fluorescent urine cytology is more
sensitive than conventional urine cytology only in low grade urothelial carcinoma (UC), but it showed a
tendency for higher sensitivity in high grade UC. To increase the number of patients and reconsider our
previous findings, we compared the sensitivity and specificity of preoperative urine cytology and fluorescent
urine cytology in 343 patients diagnosed as having UCs pathologically (215 bladder cancers, 128 upper tract
UCs) and 197 non-cancer patients at Osaka Rosai Hospital from March 2013 to December 2019. The
sensitivities of fluorescent urine cytology and conventional urine cytology were 81.1% and 63.3% (p<<0.001),
respectively, and specificities were 92.9% and 93.9% (p =0.84), respectively. The sensitivity of fluorescent
urine cytology was superior to that of conventional urine cytology in both low grade UC (76.8% vs 41.1%,

377

p<<0.001) and high grade UC (83.1% vs 74.0%, p =0.023).
(Hinyokika Kiyo 66 : 377-381, 2020 DOI: 10.14989/ActaUrolJap_66_11_377)
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2B 2 B O WA B 155FT & 25b & IS
s L IRMBE RN FEH TH S, —H, 20194FI1CFH
B ENTRIOBEMWIEZ BT A NI A4 2Tl EhE
A BWTHE L D Bl L | L5 H & L
T5-7 3 /7 L 7Y B (5aminolevulinic acid, 5-
ALA) & W2 Z I oFAES TS i Tw
V. B EAU O A F 54 2T IR
B> L2 (carcinoma in situ, CIS) 23%Eb L5 &
U 2 7 JEFLEHIRF B TIOR8 &2 FIH L 72
AR SR < HER XN TV DY, ALESBORIERE
T, 5ALA OfHED TH L T u bRV 7149 YK
FIEFHIIL L D BIEMIICE BT 0L, FR

il

e CEIS T B L BRI 2 M D D s
B55) 0 ERF Y U 5-ALA 25 H A BRR TR S
TW5b, WMREEEFO/EF T H 201 74E12 A IS FR IR E 1 s
WEE B Y ERAT  (transurethral resection of bladder tumor,
TURBT) i 7T 7 7)) +CHIRAKRE S U/ NRZ
2 CIS WZEOHBIED T LT 5 74 Y Sohsmz
EE 5L ENNEFINLETHTHS.

—75, BEMEOFHIRF N <= — & LTAK
TIE20194 1 HICEETHAEFXFY P TH 5
UroVysion® 25 [ K 52 & UK 69~87%, HF 52 &
89~96% & #Hiftr S Tw AP, LA L UroVysion® 1%
HIRMBENEOMBIZE L L C LM TE Tt
HEHTH LY. bILbIUIEITHIZET, 5-ALA %
Fiv 72 8 SR A AS Y8 R 0 SR 84T & T
THMTH ) 256, AREREORE FREEORTIC
HFHTHLI L2 LY. Lo L BE a2
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L CIEE RN Z RS DOATH o7 (p=0.17).
Z 2 CHM, EERBERE FREIEIC BT D aOBRAM
TP EEEE D o TRIENS VW PREGIEZ R L C
FHRET L7z

& & E

20134F 3 A 2520194127 F T2 KRBT Kb CTRe
Wr U 72 Bs e 21560, B d R HR 12861, FEHHIE 197651
DFEHBABI XTI H & L, M ERICL 72 R & v e
ROFRMNEZ & # RIS OB & FEREE % R A 10
SVIMET L7z, BRI TURBT & L < IERBIRERY
bR ©, BRRERIERERBERCELEN
FRELF VPRI R & 35T L 72 B & JHE T & L
FEFHEBE ISR SR MR 55 O BEAE A 72 < BRI T
ABt L o 72ERI & L7z,

JRIEARIZ BT ABEHIZERIL L, WAPREERI 72 L i
AT HNHHNIHPER T 150 ml PLEFRI S N2d D
DHE MR L7z FRBRITERIER 1 R LA HEk o
JRAERERS H & SOBIRAIRER & 237212 Tt
IRAMAZ A I LT OFIETIT- 7257 $371,500[
#5/ 9 CIR % 5 3 st e L, PRl 1S/ N 2 RS b
(minimum essential medium, MEM 11095080, Gibco™,
Thermo Fisher Scientific, Waltham, MA, USA) % 2
ml Iz CHl e & L7z, 2 i 5-ALA (5-
Aminolevulinic Acid Hydrochloride, F1GHE3E T3k
Stk KR, BA) % 1.2mM 2% 2 X9 2@mmL
BESEORIILRANI BT 37°C TR E L 72, 2
M FEEL, 500z /43 C 5 L HE L, kg%
Jihite F @ 400~440nm bandpass filter & WA @ 610
nm longpass filter 2&3H D HOEEMH S (Nikon ECLIPSE
Ni, Bl&tb=ar, B, HAR) 2HWTHEL
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HOUFEAR L TV 5 FRHBSHEEL T 020 L
72 HOGIRANEES & Bl%E 3 5 B o st B o #E <
IV bT A M EOFEIZHELLE ) ORI E TIT o
72 (1.3Mp, CCD Mode 1). F 7Bl OFEE L L
L C, photobleaching {5 % [0l # 3 % 72O F GO M
RIS T & 57207 5 0 ANIC 722 A & 9 2RI O
P AT\, FEAROTREF O E X g L /2R T -
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BERDIRAIIEZ b #ERMILZ b 1 AORREREE 72
TRHEE AV E L, WAL class 1~3 ZF&EME, class
4, 5 BptEL L7z, #URMAEZ I3 mCHERL T
HBLO0OREHEMEE LTERUSIEMEE L720Y
(Fig. 1). HOUBAMEE CHw L 2BIBRIERTE L O T
T2 2 L2 X o T, MEROIRMIZOHEIZ L B
INAT AP L VLIS Lz, BETRELT,
A, MR, B, pTstage, FEBSRTUE 2 ME L,
FNEIUIBIT 0RO IRMIZZ & a0tRMAzZ Ok
BE & HEREE & L 72, REtE AT Id JMP version
14.0 (SAS Institute Inc, Cary, NC, USA) % fliH L
TEET - RIBAT 13 Wilcoxon M5E, »° FelsE TIT W p<
0.05 #HEEDD & Lz, 2 OWFZRIE RIS 5wk
MEEBR OB ZITTwb OKRFE531-110).

& ES

R & RGO BB R Z Table 1 12" T, 1
FERE IR I T mile (p<0.001) TH K
WHEEECTH o7z (p=0.91). BEFE2LFION, #%
X105 THFE0BITH - 7. FFEIERE1976] DA
FUZHZRIERAE 14000, PRE®AS A AE2850, R G I G
FE22M, EEIRERATHAE 3 01, HUIRERERE %
2B, FEZEAKAE 1B, BEBENRCEFLEERE 1 i Th o

Diagnosis

Bladder stone

Ureteral stenosis

Dark red

Bladder tumor
(pTis, UC, high grade)

Bright red

Fig. 1. Photographic comparison between conventional urine cytology
and 5-ALA-induced fluorescent urine cytology (% 40).
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Table 1. Patient characteristics

Characteristic ~ UC (n=343) Control n=197)  P-value
Age, yrs 75 (45-90) 72 (27-90) <0.001
Sex, M: F 267 :76 152:45 0.91
Diagnosis

BT 215 —
UTucC 128
BPH 140
Urinary stone 28
Infection 22
Other 7
pT stage
=pTl 229
=>pT2 114
Tumor grade
Low grade 112
High grade 231

UC: urothelial carcinoma. BT: bladder tumor. UTUC:
upper tract urothelial carcinoma. BPH: benign prostatic
hyperplasia.  5-ALA : 5-aminolevulinic acid.

Table 2. Sensitivity and specificity of conventional
urine cytology and 5-ALA-induced fluore-

scent urine cytology

Cancer  Conventional 5-ALA P-value

Sensitivity  All UC dﬁﬁﬁ& @%)ﬁ& <0.001
BT a%%ﬁg?s) 02%53?5) 0.002
UTUG (géﬁgg (ﬁgﬁ%@ <0001
Specificity AIUC ~ 209% 929% 084

(185/197)  (183/197)

UC: wurothelial carcinoma. BT: bladder tumor. UTUC:
upper tract urothelial carcinoma. BPH: benign prostatic
hyperplasia.  5-ALA : 5-aminolevulinic acid.

7z.

FREE R FR RT3 A HOBIRMBERS & 0E ko IR
DREFEIE81.1% £63.3% (p<0.001) TR
LOEEICENR TV, FREFIZENZEN. 9% L
93.9% (p=0.84) TR IZE Ao 7z (Table 2). #
FEIRANEES T OB IEIL 1450 C & O NFRIL IR B G E
7060, PREGAEFRE 4 61, RISZBRARIAE 2 1, BEBEPY S
HFLEFE 1 BICTh - 72, HEROIRMAZZ TOmETEE
1260°C & ) WFIE IR BRI GSAE 5 1, §I 7B IEKGE 4
B, JREEAEAAE 2 B, WS 1 HICTh o 7
Pl E &I L7 ERN T W3 d | BIRE R B A
Al & WA B AR BRI & 155 CT 247> TBY), i
NOBAT b IR LRI R 2 RO % o72b DT,
SO 3 A AT IR & A LT 1 AR
JRAFEZ DB AL T 5.

I TN — TN OF R Table 3 12" T . #OGIKR
MREES L, 4l MBI, FefE, pT stage, BEBFEAUREE

Table 3. Sensitivity of conventional urine cytology
and 5-ALA-induced fluorescent urine
cytology for UC in the subgroup analysis

Characteristic Conventional 5-ALA p Value
Aae =0 7715 (5isg <0001
Mate d%%%m (f%%%n <0.001
omale %/6 %)) (7368/3 7°/§> 0.004
o a%%%%B) Oé%%%5> 0.002
e (gé}) 11 (;/?3) (1%72/510/5 g <0001
=t (IEEJ'/1 20/59) (1%%./2;/39) <0.001
o g @il 0o
o e (ié)ﬁ?%) <g§§%%%) <0.001
High grade (17745.920@)1) (1%3_/1;/%1) 0023

UC: urothelial carcinoma. BT: bladder tumor. UTUC:
upper tract urothelial carcinoma. BPH: benign prostatic
hyperplasia.  5-ALA: 5-aminolevulinic acid.

ZBD 5 FTHERDIRMIIERE & 0 b EEIER TV,
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5-ALA 1E3 Fa ¥ B THRIZBIT 2L G
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BiREc7 o MRV T 4 ) VXIS QiR EA ST
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% EAREIG (600~670 nm) % %89 5. JRMNTIX
AT 4) A EBEREOEERELI ba v Y
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D, 7O RV T 1) Y XAIEFMR LD b EEERE
T2 720% OB & 2B HE T 5-ALA 136 F 0BT IC
FIH SN TS, FRIREE F R REAa L s Al
I o~16MEL 7O b BV T4 ) VXPERT B
DI MW FE LR VBRI TH 5. 1996
VMR CIRACIBEIE 1SR 5 5-ALA & w723t
TFENFZWOFRESERE S, 3 %IEED 5-ALA
TR % BEBEE B OBEBEPIIEA L T2 v 7z
PEltsR CBIZE 9 5 L L TOBILE L 0 & BEtiE O
HUEEE DS 0> 72 (96.9% vs 72.7%, p<0.001)'%.
ZDf%, 5-ALA % TURBT #ly mi 12 #% DB E LAl 12
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WAL ONEY 2 BZ I THPRETOITAL LIS
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