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Evaluation of NMP22 Measurement and SurePath™ Liquid-Based Cytology
for the Diagnosis of Bladder Cancer and Comparison with Findings on
Atypical Urothelial Cast in Voided Urine Sediments
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Urinary bladder cancer is diagnosed through urine cytology and cytoscopy with biopsy. An atypical urothelial cast is
often found by voided urine cytology in a papillary urothelial cell carcinoma. The objective of this study is to demonstrate
the significance of the evaluation of urinary nuclear matrix protein (NMP22) level and Sure Path Liquid-based cytology
(SP-LBC) as compared to the examination of atypical urothelial cast in voided urine sediment for monitoring bladder
cancer. From October 2007 to January 2008, we observed 3240 patients who visited the emergency laboratory of
urology of Soonchunhyang University, Cheonan Hospital. Both NMP22 measurement and SP-LBC were performed in
31 patients who were positive in an atypical urothelial cast test. In particular, 26 men and 5 women were found to be
atypical urothelial cast-positive persons. The average age for both men and women is 61.8. NMP22 test is positive in 23
of 31 cases (74.2%) from patients with atypical urothelial cast, while the test is negative in 8 of 31 cases (25.8%). The
percentages of negativity, atypicality, suspicious malignancy, and malignancy in SP-LBC are 25.8% (8/31), 58.1%
(18/31), 9.7% (3/31), and 6.5% (2/31), respectively. The relation of NMP22 positivity with the malignant degree in LBC
is significant (P<0.01). Two malignant patients resulting from SP-LBC show the same results in histological examination.
Overall, the study suggests the usefulness of NMP22 measurement and LBC as well as the examination of atypical

urothelial cast for the diagnosis of early bladder cancer.
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al., 1999; Ozer et al,, 2002; Seo et al., 2007).
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Table 1. Gender ratio of patients with atypical urothelial cast

Sex Count (% of total)

Men 26 (83.9%)
Women 5(16.1%)

Total 31 (100%)
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Table 2. Examination of the voided urine sedimentation in patients
with atypical urothelial cast using URISYS 2400

Result

Test Positive  Trace  Negative  Total
Leukocyte 8 23 31
Erythrocyte 19 12 31
Bilirubin 8 23 31
Urobilinogen 3 5 23 31
Ketone body 1 11 19 31
Glucose 9 22 31
Protein 10 9 12 31
Nitrite silver 1 30 31

2. HIEE oYt L= A9l R AI”EA & 105
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Table 3. Relationship of NMP22 and SP-LBC in patients with atypical urothelial cast

SP-LBC

NMP22 Negative Atypical Suspicious Malignancy Total
Positi 2 16 3 2 23
ostve 6.5% 51.6% 9.7% 6.5% 74.2%
Negat 6 2 0 0 8
cgative 19.4% 6.5% 0% 0% 25.8%
Total 8 18 3 2 31
25.8% 58.1% 9.7% 6.5% 100.0%

* The upper number shows the count and the lower number represents the percentage of count

©

Fig. 1. Cytological finding of atypical urothelial cast and
papillary urothelial carcinoma. A, The voided urine wet smear with
a number of erythrocytes in the background and papillary epithelial
clusters (<200). B-D, Cytologic finding by the SurePath method
and Papaniclaou's stain showspapillary urothelial carcinoma, hyper-
chromatic and pleomorphic nuclei, rare nucleoli, and eosinophilic
cytoplasm (B and C) (><400). A three-dimensional cluster of ball
formation, nuclei salt, pepper chromatin, and cytoplasm with
smooth border (D) (><400).

& A3 24 8, uBE 184, oH o)Al 39, ofd 21
oldrt M olPdHrt hoE Qoix] AFMEH
AF A S 26% (8/31), YR E 58.1% (18/31), <A
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AATR F E2AYA {7 2299 (papillary urothelial
carcinoma)g YERH Aot}
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ehgth (P<0.01). “23v} NMP-22 #HALe] 2432} 8759
g SP-LBC AAE AAS 43 34 69 (19.4%),
A% 2 (194%) 2.2 ER) o] NMP-22 SAR A&
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ST} (Table 3).
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Fig. 2. Histological finding of papillary urothelial carcinoma. A
and B show ball formation and papillary clusters (arrow) by
staining with hematoxylin and eosin (*<200).

AA7E a3t} (Reynolds, 1999). Wgete) ke 23]
AHEEE AIEEE GAPL ol 8 F o) gto) Lt A
Aol o] £QE AV AL Ao AJzte] A dso] A
E7FEAe] H7d Setol= A&k Al Audow de
G Al A3 HAkRbe] @] waEl Al Z v
FaEs FA HaL gqrow ey Wi g Es}

. AAEARS] o] JiYE X7}
I AY (Lee et al, 2000). =

o

W Bgsta FPALY WAE
P Y EAR BE AT 3
oYY e AEN] A3 AT Y BAARE

BTA stat, BTA track, NMP22, fibrin/fibrinogen degradation

017 $lete] T}

33

i
o)
o

[RNE e G = §

N

products (FDP), hyaluronic acid, microsellite -], matrix
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