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ABSTRACT

Lewis X antigen in bladder cancer patients can be found in urine. In order to determine the presence of Lewis X
antigen in exfoliated cells from voided urine, also cytopathologic examination and bladder ultrasound were detected
in bladder cancer patients. Totally 42 patients were included in the study. Voided urine samples were obtained for
immunocytology of Lewis X and cytopathology. Bladder ultrasound and cystoscopy were performed. Bladder tumors
were diagnosed in 13 patients. False-negative results were seen in small, superficial and low grade tumors. Both
cytopathology and bladder ultrasound increased the sensitivity. Immunocytology of urine sample for the Lewis X
antigen is a sensitive method for noninvasive detection of transitional cell tumors.

Key Words: Lewis X antijeni, Mesane kanseri.

OZET
Mesane Kanserlerinde Lewis X Antijeni iImmiinositolojisi, Sitopatoloji ve Ultrason

Mesane kanserli hastalarin idrarlarmda Lewis X antijeni bulunabilmektedir. idrarla atilan hiicrelerdeki Lewis X
antijenini saptamak, sitopatolojik inceleme yapmak ve mesane ultrasonu i¢in mesane kanseri olan hastalar ¢alismaya
alindi. Toplam 42 hasta bu ¢aligmaya dahil edildi. Hastalardan Lewis X antijeni tesbiti ve sitopatoloji i¢in idrar
ornekleri alindi. Ayrica mesane ultrasonu ve sistoskopi yapildi. Hastalardan 13 iinde mesane kanseri tesbit edildi.
Kiiciik, diisiik dereceli ve yiizeyel kanserlerde yanlis negatif sonuclar izlendi. Sitopatoloji ve mesane ultrasonu ile
sensitivite yiikseltildi. Lewis X antijeninin idrarda immiinositoloji ile tesbiti, degisici epitelli mesane kanserleri igin
noninvaziv ve sensitif bir yontemdir.

Anahtar Kelimeler: Lewis X antijeni, Mesane kanseri.

INTRODUCTION

The detection and periodic controls of detection in cells from bladder wash of bladder

bladder tumors requires invasive procedures such
as gold standard cystoscopy and biopsies in
cancer follow [1]. Although it is highly reliable in
high grade tumors it fails in the detection of
about 50 % of low grade bladder tumors [2]. A lot
of new antigens can be found in bladder
cancer,such as expression of carbohydrate
antigens (SSEA-1, sialyl-Lewis X, DU-PAN-2
and CA19-9) and E-selectin in uroepithelial
carcinoma (3). Immunostaining of exfoliated
uroepithelial cells have a significantly higher
sensitivity than conventional cytology. As
monoclonal antibodies which is used in these
studies are not commercially available, it cannot
be used routinely [4-7]. Cordon-Cardo had shown
that Lewis X antigen is normally absent in
uroepithelial cells. But it is expressed in
transitional cell tumors and have a high
sensitivity and specificity [8, 9, 11]. Antibodies
against Lewis X antigen are commercially
available. Sheinfeld used the Lewis X antigen

tumors [10]. As ultrasonography and voided urine
examination are noninvasive methods for
detection of bladder cancers, we detected the use
of Lewis X antigen expression in urine.

MATERIAL and METHOD

42 patients were included the study whose had
hematuria or irritative urinary symptoms. Also
the patients who had transitional cell tumors and
returned for followup were included the study.
Voided urine samples were obtained from each
pateint before cystoscopy or transurethral biopsy.
Another urine specimen of 40cc voided urine was
obtained from each patient and stored at 4 C for
using to prepare cytocentrifuge slides for routine
cytological examination [12]. Voided urine
specimens for immunocytology were also stored
at 4 C and processed with an equal volume of 2 %
polyethylene glycol in 70 % ethyl alcohol and
processed. Bales modifications were used for
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cytopreparations [13]. The voided 80 cc sample
of urine was centrifuged at 2,500 rpm for 10
minutes. For preventing cells from clumping, 1
ml.of 2 % polyethylene glycol in 70 % alcohol
was added. The cell density was adjusted to about
10° cells per ml. Cytospin preparations 6 mm. in
diameter, were prepared on poly-L-lysine coated
slides. The slides were dried and fixation was
done with cold acetone and absolute methanol.
Slides were examined for an optimal single cell
layer.

Immunostaining of Lewis X antigen was done
with BG-7 monoclonal IgM antibody. All slides
stained with Mayer’s hematoxylin. Microscopic
examination was performed without any
knowledge of the patients. In each case 100
epithelial cells were evaluated. Typical red-brown
staining cells were considered tumor cells. As
some of the benign umbrella cells stain positive
for the Lewis X antigen, for the diagnosis of the
uroepithelial tumor 5 % or more of the cells
which were stained were accepted as tumor.

All of the microscopic examination was done
by the same pathologist ( H.Y.). The slides were
labeled in four categories. 1- Negative, 2-
Atypical, 3-Suspicious or 4- Positive for tumor
cells.

All patients were underwent bladder
ultrasound examination with full bladder. Results
were determined according to the standard
statistical methods.

RESULTS

Totally 42 patients were evaluated. Fourteen
of them were the first time because of hematuria

and 28 patients had a history of bladder tumor.
Cystoscopy and biopsy revealed for bladder
tumors in 13 cases, 8 of them were newly diag-
nosed tumors and 5 of these were recurrent
tumors. Seven of these were low grade
transitional cell tumors (grades 1 to 2), 5 patients
were high grade transitional cell carcinoma (grades
3 to 4} or squamous cell carcinoma and 1 patient
was carcinoma in situ only. Preparations for
immunocytology 90% were in good quality and 6
(11.3 %) contained less than 100 epithelial cells
(range 15 to 91) but they could be evaluated
without any difficulty.

In immunocytology examination, positive
result was found in 10 of 13 patients with
bladder tumor, resulting in a sensitivity of 79.8
% and specificity of 86.4%. Immunocytology
examination missed 3 tumors. Cytopathological
examination of voided urine have a sensitivity of
47.6 % and when correlated with the tumor grade, have
a sensitivity of 25.0% for the low grade tumors
and 80.0% for high grade transitional cell
carcinoma. Specificity of urinary cytology was
97.7%. The detection rate of bladder tumors by
ultrasound was 66.7%. Specificity of bladder
ultrasound was 97.2 %. The combination and
individual results of the various tests are shown
in Table 1 and Table 2.

The combination of bladder ultrasound and
immunocytology resulted in the detection of 94%
of the tumors, and the combination of ultrasound,
cytopathology and immunocytology for Lewis X
antigen had a sensitivity of 95.2% in bladder
tumors.

Table 1. Sensitivity and specificity of immunocytology, cytology and bladder ultrasound in the detection of

bladder tumors.

No. Pts. % Sensitivity % Specificity
Immunocytology 42 79.8 86.4
Cytopathology 42 47.6 97.7
Bladder ultrasound 42 66.7 97.2

Table 2. Sensitivity and specificity of various combinations of tests for noninvasive detection of bladder tumors.

No. Pts. % Sensitivity % Specificity
Immunocytology + cytology 42 88.1 85.2
Immunocytology + ultrasound 42 94.0 83.0
Immunocytology + cytology + ultrasound 42 95.2 82.4
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DISCUSSION

Urine cytology is a diagnostic method for
transitional cell carcinoma. Since it has less
sensitivity, especially in low grade tumors, it
cannot be a substitute for cystoscopy. Flow
cytometry is also a technic for measuring the
deoxyribonucleic acid (DNA) in urine for
diagnosis of bladder tumors, but flow cytometry
requires a minimum of 5,000 cells, so it can be
obtained only by bladder lavage, an invasive
procedure [14]. Some novel biomarkers of
bladder tumors have been identified. The BTA
test detects antigens in voided urine specimens
but BTA test has a negative result in 60% of
patients who had tumors [15]. Another test,
NMP22 measures the concentration of nuclear
matrix proteins in voided urine. Had a sensitivity
of 70% and a specificity of 79% in bladder
cancer [16]. Berlac and Holm used ultrasound
and urine cytology as an alternative to cystoscopy
for bladder tumors [17]. In our study we used
ultrasound for the detection of primary bladder
tumors and for surveillance after transurethral
resection of bladder tumors. All of the tumors
missed by ultrasound were small papillary
tumors or carcinoma in situ. The specificity of
ultrasound was 97.2% in our study but
ultrasound cannot be substitute for cystoscopy.

Some antibodies are expressed in high grade
or invasive tumors. The expression of T43 and

REFERENCES

1. Catalona, W.J.: Uroepithelial tumors of the
urinary tract. Campbell’s Urology, 6th ed. Edited
by P.C.Walsh, A.B.Retik, T.A.Stamey and E.D.
Vaughan. Philadelphia: W.B. Saunders Co., vol.2,
chapt.28, pp. 1094-1158, 1992.

2. Koss, G.L., Deitch, D., Ramanathan, R. and
Sherman, A.B.: Diagnostic value of cytology of
voided urine. Acta Cytol., 29:810, 1985.

3. Kajiwara H, Yasuda M, Kumaki N, Shibayama T,
Osamura Y. Expression of carbohydrate antigens
(SSEA-1, sialyl-Lewis X, DU-PAN-2 and CA19-
9) and E-selectin in uroepithelial carcinoma of the
renal pelvis, ureter, and urinary bladder. Tokai J
Exp Clin Med. 2005 Sep; 30(3):177-82.

4. Chopin, D.K., deKernion, J.B., Rosenthal, D.L.
and Fahey, J.L... Monoclonal antibodies against
transitional cell carcinoma for detection of
malignant uroepithelial cells in bladder washing.
J.Urol., 134:260, 1985.

5. Schmitz-Drager, B.J., Nakamura, S., Decken,
K.,Pfitzer, P., Rottmann-Ickler, C., Ebert, T. and
Ackermann, R.: Monoclonal antibody Due ABC 3

F.U. Saglik Bil. Dergisi 2006, 20(2)

T138 antigens occurs in 15% of superficial
tumors but more than 60% of invasive bladder
cancers [18]. Also M344 and 19A211 are
expressed on 70% of superficial bladder tumors
[19]. Sagerman used combinations of
antibodies against Lewis X antigen, M344 and
19A211 for the detection of bladder tumor [20].
Friedrich found false positive results in 9.5 % for
Lewis X detection [21]. The combination of
cytopathology and immunocytology had a
sensitivity of 83.7% and specificity of 83.3%. In
Cordon-Cardo’s study they had shown that the
Lewis X antigen may be expressed on normal
uroepithelial umbrella cells [9]. So we tried to
determine the precentage of transitional cells in
the urine of optimal threshold for the diagnosis
of a bladder tumor. In our study we found that
for the diagnosis of a transitional cell tumor , 5%
or more of the cells must have to express the
Lewis X antigen. These result are same as
Sheinfeld’s study [10].

As a result immunostaining of cells from
voided urine for the Lewis X antigen detection
is more sensitive than cytopathology, but this
method may miss small, superficial or low grade
tumors. And cystoscopy is still the gold standard
for evaluation and following of bladder cancers
until the new methods have to need more studies
to improve these technics.

directed against transitional cell carcinoma
LProspective trial on the diagnostic value of
immunocytology using monoclonal antibody Due
ABC 3. J.Urol., 146:1521, 1991.

6. Huland, H., Arndt, R., Huland, E., Loening, T. and

Steffens, M. : Monoclonal antibody 286 p3/12: a
valuable bladder carcinoma marker for
immunocytology. J.Urol., 137:654, 1987.

7. Bonner, R.B., Hemstreet, G.P., Fardet, Y.,

Rao,J.Y., Min, K.W. and Hurst, R.E.: Bladder
cancer risk assessment with quantitative
fluorescence image analysis of tumor markers in
exfoliated bladder cells. CA, 72:2461, 1993.

8. Cordon-Cardo, C., Llyod, K.O., Finstad, C.L.,

McGroarty, M.E., Reuter, V.E., Bander, N.E.,
Old, L.J. and Melamed, M.R.: Immunoanatomic
distribution of blood group antigens in the human
urinary tract: Influence of secretor status.
Lab.Invest., 55:444, 1986.

9. Cordon-Cardo, C., Reuter, V.E., Llyod, K.O.,

Sheinfeld, J., Fair, W.R., Old, L.J. and Melamed,
M.R.: Blood group related antigens in human

103



ARDICOGLU A. ve YEKELER H., Immunocytology of Lews ...

10.

11.

12.

13.

14.

15.

urothelium: enhanced expression of precursor, Le
X and Le Y determinants in uroepithelial
carcinoma. Cancer Res., 48:4113, 1988.

Shenfield, J., Reuter, V.E., Melamed, M.R. Fair,
W.R., Morse, M., Sogani, P.C., Herr, HW.,
Whitmore, W.F., Jrand Cordon-Cardo, C.:
Enhanced bladder cancer detection with the
LewisX antigen as a marker of neoplastic
transformation. J.Urol., 143:285, 1990.

Golijanin, D., Sherman, Y., Shapiro, A. and Pode,
D.: Detection of bladder tumors by immun-
ostaining of the Lewis X antigen in the cells from
voided urine. Urology, 46:173, 1995.

Papanicolaou, G.N. and Marshall, V.F.: Urine
sediment smears. A diagnostic procedure in
cancers of the urinary tract. Science, 101:519,
1945.

Bales, C.E.: A semi-automated method for
preparation of urine sediment for cytologic
evaluation. Acta Cytol., 25:323, 1981.

Badalament, R.A., Fair, W.R., Whitmore,
W.F.Jr.and Melamed, M.R.: The relative value of
cytometry and cytology in the management of
bladder cancer: the Memorial Sloan-Kettering
Cancer Center experience. Sem.Urol., 6:22, 1988.

Sardosy, M.F., de Vere White, M.S., Soloway,
M.S., Sheinfeld, J., Hudson, M.A., Schellhammer,
P. F., Jarowenko, M.V., Adams, G.and
Blumenstein, B.A.: Results of multicenter trial
using the BTA test to monitor for and diagnose
recurrent bladder cancer. J. Urol., 154:379, 1995.

16.

17.

18.

19.

20.

21.

Soloway, M.S., Briggman, J.V., Carpinito, G.A.,
Chodak, G.W., Church, P.A., Lamm, D.L., Lange,
P., Messing, E., Pasciak, R.M., Reservitz, G.B.,
Rukstulis, D.B.,Sardosy, M.F., Stadler, W.M.,
Thiel, R.P. and Hayden, C.L.: Use of new tumor
marker, urinary NMP22, in detection of occult or
rapidly recurring transitional cell carcinoma of
urinary tract following surgical treatment. J.Urol.,
156:363, 1996.

Berlac, P.A.and Holm, H.R.: Bladder tumor
control by abdominal ultrasound and urine
cytology. J.Urol., 147:1510, 1992.

Fardet, Y., Cordon-Cardo, C., Whitmore, W.F., Jr,
Melamed, M.R. and Old, L.J.: Cell surface
antigens of human bladder tumors: definition of
tumor subsets by monoclonal antibodies and
correlation with growth characteristics. Cancer
Res., 46:5183, 1986.

Fardet,Y.: Markers of prognosis in superficial
bladder cancer. Sem.Urol., 10:28. 1992.

Sagerman, P.M., Saigo, P.E., Sheinfeld, J.,
Chritonowics, E. and Cordon-Cardo,C.: Enhanced
detection of bladder cancer in urine cytology with
Lewis X, M344 and 19A211 antigens. Acta
Cytol., 38:517, 1994.

Friedrich MG, Hellstern A, Toma MI, Hammerer
P, Huland H.: Are false-positive urine markers for
the detection of bladder carcinoma really wrong or
do they predict tumor recurrence? Eur Urol.,
43(2):146-50;Feb 2003.

Yazisma Adresi: Arslan ARDICOGLU, Firat Universitesi, Tip Fakiiltesi, Uroloji Anabilim Dali, 23119 Elazig-TURKIYE

Tel: 90 532282 93 42

drardic@gmail.com

104



