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Summary Twenty-one multifocal urinary tract transitional cell carcinomas, mostly bladder tumours, from a total of six patients were processed
for cytogenetic analysis after short-term culturing of the tumour cells. Karyotypically related, often identical, cytogenetically complex clones
were found in all informative tumours from each case, including the recurrent tumours. Rearrangement of chromosome 9, leading to loss of
material from the short and/or the long arm, was seen in all cases, indicating that this is an early, pathogenetically important event in
transitional cell carcinogenesis. The presence of related clones with great karyotypic similarity in anatomically distinct tumours from the same
bladder indicates that multifocal uroepithelial tumours have a monoclonal origin and arise via intraluminal seeding of viable cancer cells shed
from the original tumour. Later lesions may develop also from cells shed from the so called second primary tumours. The relatively complex
karyotypes seen in all lesions from most cases argue that the seeding of tumour cells is a late event that succeeds the acquisition by them of
multiple secondary genetic abnormalities.
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Figure 1 Schematic illustration of the anatomical distribution of the 27 multifocal primary and recurrent uroepithelial carcinomas from the six patients.
BT, bladder tumour; UT, ureteral tumour; RT, recurrent tumour
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Table 1 Clinical and cytogenetic data on 21 multifocal uroepithelial carcinomas

Case Sex/Age Tumour/Site Stage/Grade Karyotype

1 M/54 BT1/Bladder Ta/G2 47,X,-Y,del(2)(q21q31),t(3;5)(q27;q31),del(5)
(q11q13),+7,–9,+r,+mar[50]

BT2/Bladder T1/G2 46,X,-Y,del(2)(q21q31),t(3;5)(q27;q31),del(5)
(q11q13),+7,–9,der(9;13)(q10;q10),+13,+r[45]

2 F/75 BT5/Bladder Ta/G1–2 46,X,t(X;9)(p11;p11),del(1)(p11),+del(1)(p11),
del(7)(q11),i(8)(q10),add(9)(q12),der(11)t(7;11)
(q11;p15)del(11)(q12),der(13)t(1;13)(p11;p11),
del(13)(q13q22),–14[100]

BT6/Bladder Ta/G1–2 46,X,t(X;9)(p11;p11),del(1)(p11),+del(1)(p11),
del(7)(q11),i(8)(q10),add(9)(q12),der(11)t(7;11)
(q11;p15)del(11)(q12),der(13)t(1;13)(p11;p11),
del(13)(q13q22),–14[100]

BT7/Bladder T1/G3 46,X,t(X;9)(p11;p11),del(1)(p11),+del(1)(p11),
del(7)(q11),add(9)(q12),der(11)t(7;11)(q11;p15)
del(11)(q12),der(13)t(1;13)(p11;p11),–14[30]/
46,X,t(X;9)(p11;p11),del(1)(p11),del(1)(p11),
del(7)(q11),i(8)(q10),add(9)(q12),der(11)t(7;11)
(q11;p15)del(11)(q12),der(13)t(1;13)(p11;p11),
del(13)(q13q22),–14[40]/
46,X,t(X;9)(p11;p11),del(1)(p11),+del(1)(p11),
del(7)(q11),i(8)(q10),add(9)(q12),der(11)t(7;11)
(q11;p15)del(11)(q12),der(13)t(1;13)(p11;p11),
del(13)(q13q22),–14,del(17)(p11)[26]

3 M/77 UT1/Ureter Ta/G1–2 46,XY,+1,der(1;14)(q10;q10),del(3)(q27),
add(4)(q34),–9,+mar[30]

BT8/Bladder Ta/G1 45,XY,+1,der(1;14)(q10;q10),del(3)(q27),
add(4)(q34),–9[25]

4 M/64 UT2/Ureter T1/G2 48–50,XY,del(3)(p13p23),+8,add(8)(p11)×2,
add(9)(p11),del(11)(q13q21),i(11)(q10),add(14)
(q21),del(16)(q22),–18,add(20)(q11),
+3–4mar[cp27]/9–100,idemx2[cp10]/46,XY[35]

BT9/Bladder T1/G2 48–50,XY,del(3)(p13p23),+8,add(8)(p11)×2,
add(9)(p11),del(11)(q13q21),i(11)(q10),
del(16)(q22),–18,+19,+3–4mar[cp60]/96–100,
idemx2[cp20]/46,XY[25]

BT10/Bladder T1/G2 48–50,XY,del(3)(p13p23),+8,add(8)(p11)×2,
–9,del(11)(q13q21),i(11)(q10),der(18)t(1;18)
(q21;q21),+3–4mar[cp23]/96–100,
idemx2[cp9]/46,XY[15]

BT11/Bladder T1/G2 48–50,XY,del(3)(p13p23),+8,add(8)(p11)×2,
add(9)(p11),del(11)(q13q21),i(11)(q10),del(16)
(q22),–18,+3–4mar[cp37]/96–100,
idemx2[cp6]/46,XY[14]

BT12/Bladder T1/G2 48–50,XY,del(3)(p13p23),+8,add(8)(p11)×2,
add(9)(p11),del(11)(q13q21),i(11)(q10),add(14)
(q21),del(16)(q22),–18,+3–4mar[cp22]/96–100,
idemx2[cp11]/46,XY[24]

RT1/Bladder T1/G2 48–50,XY,del(3)(p13p23),+8,add(8)(p11)×2,
add(9)(p11),del(11)(q13q21),i(11)(q10),add(14)
(q21),del(16)(q22),–18,+3–4mar[cp44]/96–100,
idem×2[cp10]/46,XY[20]

5 75/F RT5/Bladder T1/G2 43,XX,–9,del(10)(q22q24),–11,der(12;17)
(q10;q10)[25]

RT6/Bladder T1/G2 43,XX,–9,del(10)(q22q24),–11,der(12;17)
(q10;q10)[25]

RT7/Bladder T1/G2 43,XX,–9,del(10)(q22q24),–11,der(12;17)
(q10;q10)[25]

6 74/M RT8/Bladder Ta/G2 88–93,XXYY,add(6)(p21),add(8)(p11),
del(8)(p22),–9,add(16)(p11),der(17)t(1;17)
(q12;p11),+mar[cp28]

RT9/Bladder Ta/G2 89–94,XXYY,add(6)(p21),add(8)(p11),
del(8)(p22),–9,add(16)(p11),der(17)t(1;17)
(q12;p11),–1+1–2mar[cp25]

RT10/Bladder Ta/G2 89–93,XXYY,add(6)(p21),add(8)(p11),
del(8)(p22),–9,add(16)(p11),der(17)t(1;17)
(q12;p11),+mar[cp30]
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Figure 2 Partial karyograms from cases 1, 5 and 6. BT, bladder tumour; RT, recurrent tumour. The chromosome indicated by ‘mar’ represents unidentified
marker, and ‘r’ represents ring chromosomes. Arrowheads indicate breakpoints
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Figure 3 Partial karyogram from case 2. BT, bladder tumour; C, subclone. Arrowheads indicate breakpoints
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