
We performed FISH using specific centromeric
probes for chromosomes 3, 7, 11 and 18 on cultured
peripheral blood cells, because these are frequently
involved in plasma cell dyscrasias.3,4,6 We evaluated
500 nuclei per probe. Trisomy 3 was detected in
34.8% of the cells and trisomy 18 in 27.2%. Disomy
for chromosomes 7 and 11 (94.2% and 91.2% of the
cells respectively) was observed.

The combination of MGG staining and FISH with
a centromeric probe for chromosome 18 was per-
formed as described by Anastasi et al.5 Previously
photographed cells were relocated for evaluation of
FISH signals on peripheral blood lymphocytes and
plasma cells. One hundred and fifty-two cells were
studied: 82/116 plasma cells and 10/36 lymphocytes
could be tested for FISH signals. Trisomy  18 was
found in 65% of the plasma cells (52/82) and in 1 out
of 10 lymphocytes (Figures 1 and 2). We observed
that not all but a large proportion of plasma cells
had trisomy 18, suggesting that the numerical cyto-
genetic abnormality could be a secondary change. In
addition, we detected  trisomy 18 in only one out of
ten circulating lymphocytes. Although clonotypic
rearrangements as defined by the bone marrow plas-
ma cells in myeloma have been reported among
blood lymphocytes, the precise nature of the periph-
eral blood B cells in MM remains unclear.7-10 Our
results suggest that peripheral blood lymphocytes
probably belong to the malignant clone but we can
not exclude a false FISH signal. 

The present report shows the usefulness of the FISH
technique in detecting numerical abnormalities not
observed by conventional cytogenetic studies and
that the combined MGG-FISH technique is a sensi-
tive test for identifying the cell-lineage of cytogenetic
abnormalities.
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Cytogenetic and in situ hybridization findings
in 27 patients with atypical B-cell chronic
lymphocytic leukaemia

Sir,
Atypical B-CLL (aCLL) is a cytologically differenti-

ated form of B-cell chronic lymphocytic leukemia (B-
CLL) first described by the FAB group.1 aCLL is the
variant that has 10-55% of large lymphocytes, pro-
lymphocytes and/or centrocytes.1 The most common
cytogenetic abnormality associated with aCLL is tri-
somy 12.2-7 Other chromosomal abnormalities involve
4q, 6q21-q23, 11q, t(11;14)(q13;q32), 13q14, 17p
and 17q.4-6,8 The aim of the present study is to
describe the cytogenetic findings in a series of  27
aCLL, focusing our interest on the detection of tri-
somy 12, del(13)(q14) and del(17)(p13) combining
conventional cytogenetics (CC) with in situ hybridiza-
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tion (ISH) techniques. 
Twenty-seven patients with aCLL, diagnosed

between 1989 and 1997, were included in this study.
Diagnosis was made in all cases according to stan-
dard clinical, cytologic and immunologic criteria. CC
analyses were carried out on lymphoid cells from
peripheral blood stimulated with different mitogens.
ISH was performed in all patients using a biotin- or
a spectrum green-labeled chromosome 12-specific
a-satellite DNA probe (Oncor/CEP 12, VYSIS). In
those patients from whom material was available
(17/27) a spectrum orange-labeled 13q14 band
DNA probe and a spectrum orange-labeled 17p13.1
band DNA probe (LSI 13 and LSI p53, VYSIS) were
applied to cultured peripheral blood cells. A mini-
mum of 200 nuclei per case were analyzed. 

CC and ISH studies are described in Table 1. Clon-
al karyotypic aberrations were detected in 10/27 cas-
es (37%), six (22%) had trisomy 12, four as a sole
anomaly (15%). Other chromosomes involved were
7, 11, 13, 14, 17, 18, 20 and 22. Seventeen out of 27
patients (63%) showed trisomy 12 by ISH but only six
cases (22%) by CC. The percentage of trisomic cells

ranged between 9 and 81%, the median value being
40%. One patient showed 13q14 monosomy, no
patient had monosomy 17p13.1. 

Table 2 summarizes the main cytogenetic findings
in aCLL reported by other authors. We have confirmed
our earlier observation4 that trisomy 12 represents a
distinct morphologic subgroup of B-CLL. The most
outstanding finding is the different percentage of tri-
somy 12 depending on the method used: 22% (6/27)
using CC and 63% (17/27) when ISH. In the present
series and in others,2,4-6 the incidence of trisomy 12
was higher with ISH studies were performed. Taber-
nero et al.9 observed a significant association between
trisomy 12 and a high WBC count, but not with clin-
ical stage. In our series, in agreement  with others3-4,9

we did not find any association between the karyotype
(normal/abnormal/trisomy 12) and the clinical
Binet/Rai stage nor between the karyotype and the
WBC count. As far as concerns other chromosome
anomalies detected by CC, we observed a del(7)(q32),
a monosomy 17 associated with trisomy 12, a der(17)
t(11;17) (p11;p11) and a complex karyotype involving
del(14) (q24) and der(18)t(18;22)(q21-22;q11-13).

Table 1. Cytogenetic and ISH features in 27 patients with aCLL.

Case Karyotype (Conventional cytogenetics) Mitogens used % Abnormal % Trisomy 12 % Monosomy % Monosomy 
metaphases by ISH 13q14 by ISH 17p13 By Ish

1 46, XX [51] PHA, PWM, LPS 0% (0/51) 24% 1% 0%
2 46, XY [38] PHA, PWM, LPS 0% (0/38) 1% ND ND
3 46, XY [18] PHA 0% (0/18) 2% ND ND
4 47, XY, +12 [35] PHA, PWM, DXS+PHA

46, XY [15] PHA, PWM, DXS+PHA 70% (35/50) 81% 0% 3%
5 46, XY [20] NM 0% (0/20) 3% 13.5% 0.5%
6 46, XX [18] TPA, PWM

46, XX, +12, -17 [2] TPA, PWM 10% (2/20) 37% ND ND
7 46, XY [29] PHA, PWM, DXS+PHA 0% (0/29) 2% 1% 1%
8 46, XX [39] PHA 0% (0/39) 42% 2% 0%
9 46, XY[34] PHA, LPS 0% (0/34) 1% 2% 2.5%
10 46, XX [18] PHA

46, XX, der(17)t(11;17)(p11;p11) [10] PHA 56% (10/28) 3% ND ND
11 46, XY [32] PHA 0% (0/32) 27% 1% 0.5%
12 46, XY [35] PHA

47, XY, +12 [4] LPS 10% (4/39) 66% 2% 0.5%
13 46, XY [25] PHA

45, XY, -13 [2] PHA 7% (2/27) 30% 1% 1%
14 46, XX [48] PHA 0% (0/48) 60% 1% 3%
15 46, XY [19] PHA

47, XY, +12 [12] PHA, LPS 39% (12/31) 60% 2% 0%
16 46, XX [4] PHA

47, XX, +12 [3] PHA 43% (3/7) 70% 2% 0%
17 46, XY [4]* NM

47, XY, +12 [2]* NM 33% (2/6)* 19%*30% 1% 4%
18 46, XX [22] PHA 8% (2/24) 70%

47, XX, +12 [2] PHA
46, XX [20]* NM]* 0% (0/20)* 20%* ND ND
46, XX [11]° PHA° 18% (3/14) ° 39%°
47, XX, +ac [3]° PHA°

19 46, XX [24]* PHA 0% (0/24)* 12%* ND ND
20 46, XX [46] PHA 2% (1/47) 2% 6% 2%

47, XX, t(3;15)(q27;q26) [1] PHA
21 46, XY [40] PHA 0% (0/40) 9% ND ND
22 46, XX [57] PHA 0% (0/57) 2% 0% 0%
23 46, XY [15] PHA 25% (5/20) 1% ND ND

46, XY, del(7)(q32) [5] PHA
24 46, XY [30] PHA 0% (0/30) 3% ND ND
25 46, XY [23] PHA, TPA 0% (0/23) 2% 0% 0%
26 46, XX [5] PHA, TPA 75% (15/20) 3% ND ND

46, XX, del(14)(q24),
der(18)t(18;22)(q21-22;q11-13)
del(20)(q11), -22, +mar [15]

27 46, XX [48] PHA, TPA 0% (0/48) 22% 2% 0%

NM: No mitogen; Ac: acentric chromosome;*bone marrow sample; °pleural effusion sample; ND: not done (not enough sample to perform ISH).



Despite the fact that del(13)(q14) is associated with
CLL, only one case with this deletion was detected by
ISH.6 Döhner et al.10 observed that abnormalities of
chromosome 17 occur at low frequency (9-15%), most
of them being structural abnormalities affecting the
short arm, where the TP53 tumor suppressor gene is
located. However, among our cases analyzed by ISH
no monosomy of 17p13 was detected. Summing up,
it is accepted that aCLL constitutes a subgroup dis-
tinct from typical CLL (tCLL), with different morpho-
logic features, cytogenetic findings and clinical evolu-
tion. Despite the fact that large B-CLL series combine
cytogenetic and ISH studies, few authors have distin-
guished between tCLL and aCLL. Further series would
be warranted in order to consider both subtypes of B-
CLL separately so as to obtain a better characteriza-
tion of their cytogenetic and molecular behaviors. 
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Massive hemolysis in Clostridium perfringens
infection

Sir,
Clostridium perfringens infection is a very rare cause of

massive intravascular hemolysis, but it should always
be kept in mind since early treatment can rescue
patients from an otherwise rapidly fatal outcome.
We report a case which illustrates the very fast course
of this disease, and outline some features that can
help to reach a prompt diagnosis.

A 77-year-old woman presented with jaundice and
stupor of recent onset. Her temperature was 38ºC and
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Table 2. Comparison between % +12 detected by conven-
tional cytogenetics and by FISH in aCLL series.

Series Number of Clonal +12 detected  +12 detected  
aCLL patients karyotypic by conventional by in situ

analyzed aberrations cytogenetics hybridization
by CC/ISH % % %

Criel et al., 19942 21 57 (12/21) 48 (10/21) 57 (12/21)
Matutes et al., 19963 39 72 (28/39) 56 (22/39) ND
Woessner et al., 19964 13 62 (8/13) 31 (4/13) 54 (7/13)
Criel et al., 19973 67 55 (37/67) 36 (24/67) ND
Bigoni et al., 19976 43 63 (27/43) 21 (9/43) 33 (14/43)
Hjalmar et al., 19987 37 ND ND 24 (9/37)
Present series 27 70 (19/27) 22 (6/27) 63 (17/27)

The table only includes those series in which a distinction between aCLL patients
and tCLL patients was made. CC: conventional cytogenetics; ISH: in situ
hybridization; aCLL: atypical chronic lymphocytic leukemiat; CLL: typical chronic
lymphocytic leukemia.




