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ABSTRACT: Childhood ocute lymphocytic leukemio (ALL) with portiol deletion of the short orm of
chromosome I (9p-), particuiarly in the p27-22 region, ossociated r4lith bulky disease, hos
been regorded os o possible subgroup of ALL. We have reviewed, clinicol ond cytologic dota
in 728 coses of ALL fchildhood ond odultj. Four of them hod 9p onomoli es. Two potients hod
o deletion in the 9p21, region ossocioted with onother deletion (9p13--+pterj in one cose ond
with t{1.;19)(q21;p1"3) in the second potient. A third potient hod o t(9;7a){p27;q12) balanced
tronslocotion ossocioted with L4q22-+qter deletion; the lost potient showed a t(5;9)@7a;q27)
unbalonced tronslocotion olso ossocioted with 74q deletion. AII four potients hod iympho-
motous AlJ,,but immunophenotype wos non-T, in thefour cases, (non-T, non-B in two po-
tients ond common ALL in the two remoining cosesl. Acute lymphocytic leukemio with 9p
onomalies oppeors rclotively frequently ond is usuolly ossocioted with poor prognostic feo-
tures [i.e., bulk diseose ond high Jeukocyte countsJ but does not seem restricted to childhood
ond T-cell lineoge.

INTRODUCTION

In 1983, Kowalczyk and Sandberg [1] reported on seven cases of childhood acute
lymphocytic leukemia (ALL) with partial deletion of the short arm of chromosome
9 (gp - ) in tl;'e p21.-22 region or complete loss of this chromosome. These patients
were characterized by older age at diagnosis, lymphomatous features (i.e., promi-
nent lymphadenopathy, mediastinal enlargement, splenomegaly), high white blood
cell (WBC) count, T-cell origin in most cases, and accounted for 1Oo/" ol cases of
childhood ALL [U. The association between lymphomatous ALL, T-cell phenotype,
and 9p - was later on confi.rmed by Chilcote et al. [2], but a recent report by Carroll
et al. [s], in contrast, found no correlation between 9p- deletion and either bulky
disease or T-cell phenotype in childhood ALL. We have performed cytogenetic
studies in 1.28 cases of ALL and found four patients with balanced or unbalanced
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chromosome abnormalities involving the short arm of #9: single 9p - deletion in
two cases, t(5;9)[p1a;q21) in the third case, and t(9;14)(p2t;q12) associated with
74q- (q22+q24) in the remaining patient. Clinical and immunologic features of
these patients were analyzed and compared with those of the literature.

CASE REPORTS

Clinical Features

Clinical features in the four patients are summarized in Table 1. There were three
males and one female and their age ranged from 11 to 36 years. All patients had
bulky disease with prominent lymphadenopathy (three cases) and splenomegaly
(two cases), but a mediastinal mass was present in one case only. No patient pre-
sented with central nervous system or testicular disease. Complete remission (CR)
was obtained in three cases (patients 2, 3, and 4), all of whom remain in first CR at
4+,30*, and 49* months, respectively. Patient 2 was autografted and patient 4
allografted.

Hematologic Findings

Hematologic and immunologic features are summarized in Table 2. Two patients
had no or only slight anemia (hemoglobin > 10 g/dl). All four cases had leucocyte
count above 50 x l0e/L(range 52-600) and thrombocytopenia. Cytologically, 

"ur"i 
t

and 2 were L-1 in the FAB classification, case 3 was L-2, and case 4 remained
unclassified ALL. Cell surface marker analysis revealed Ia and CALLA antigen pos-
itivity in cases 1 and 3. All patients were T (CD 2) and B (CD 19) negative.

CYTOGENETIC STUDIES

Cytogenetic studies were performed after 24-hour culture without stimulation by
mitogens from bone marro\M (BM) (patients 1-3) and peripheral blood (PB) (patients
3 and 4J. Staining methods used were RHG- and GTG-banding by heating [a] and
trypsin technique [5]. Chromosomal abnormalities were described according to the
ISCN [6]. Cytogenetic results of the four patients are recorded in Table 3. Chromo-
some analysis of RHG- and GTG-banded BM metaphases from patient 1 revealed a
t(9;14)(p21;q12) balanced translocation in 100% of metaphase cells and in, respec_
tively, g-38% during relapse; a deletion near the 1,4q22-q24 region (Fig. 1a, b) was
also observed in that patient. Patient 2 had a modal number of as and the karyotype
revealed a t(5;9)(p1a;q21) unbalanced translocation associated with a 14q deletion
as in patient 1. The t(5;9)(p14;q21) was associated with the loss bf the gq21-+pter
segment including the centromere oI #g (Fig. 2J. For patient 3, cytogenetic analysis
revealed two gp deletions, in 9p13 and gp21 bands, respectively (Fig. 3a). Finally,
in patient   a del(9)(p2r) \^/as seen, in association with a der(19)t(1;1g)[q21;p13)
[Fig. 3b].

DISCUSSION

Since 1981, we have studied cytogenetically 128 newly diagnosed or relapsed ALL
patients (excluding B-ALL cases). In 70 patients (55%), a clonal chromosome anom-
aly was discovered. Three of these patients had a partial loss of the short arm of
chromosome g [9p-), and one case had a gp translocation. The loss of the short
arm of chromosome g was due to an unbalanced translocation in one case and to a
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Figure 1 (b) Partial karyotypes showing balanced t(9;1a)(p21;q12) and del(14)(qlzqz4)
(RHG and GTG bands).

Figure 2 Partial karyotype of patient 2 showing der(s)t(s;9)(p1,4;q21) associated with 14q
deletion (RHG and GTG bands).
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Figure 3 [a) R-banded partial karyotype of patient e: del(s)(pZ1) and del[9Xp13). (b) R-
banded partial karyotype of patient 4: del(g)(p21) and der(19)t(L;19)(q21;p13).

balanced translocation in the other patient. These structural abnormalities have
been described by different authors: single 9p deletion 11, 2,7-91, loss of the whole
chromosome [1-3], deletion by unbalanced translocation 12, 3, B, L1], as in patient
2, and by balanced translocation [3, B], as in patient 1. A 9p- has also been found
in pre B-ALL [10] associated with t(1;19). Kowalczyk and Sandberg [1] first reported
the association between 9p - or monosomy 9, lymphomatous ALL (i.e., splenomeg-
aly, marked lymphadenopathy with or without mediastinal mass), high leukocyte
count and T-cell or non-T non-B origin in children and adolescents (mean age 7O.7

years). Chilcote et al. [2] confirmed their results. To our knowledge, 3L cases of ALL
with chromosome anomalies involving 9p (including our four patients) have now
been reported (Table aJ. Although the three largest series [L-3] comprised children
or adolescents only, several adult cases have also been reported [8, 9], and in our
series, adults predominated. A slight male predominance was encountered in all
reports. Lymphomatous features were found in 1,9 of 31 and leukocyte counts above
50 x 10e/L were seen in 17 of 3t patients. Immunologically, out of 24 patients
adequately studied, seven were T, L3 common and 4 nuII ALL (although in the
latter cases, early T or pre-B ALL could not be ruled out because of the small num-
ber of markers analyzed).

Acute lymphocytic leukemia with 9p anomalies therefore appears to be more
heterogeneous than first reported [1, 2,'t2). Discrepancy in patient age might be
explained by different referral among institutions. Our 1,28 L-1- or L-2 ALL patients
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