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1

Although most cases of alveolar rhabdomyosarcoma (RMS) are characterized by the chromosomal
translocation t(2;13)(q35;q14), several cases have
been reported with a variant t(1;13)(p36;q14). We
present the clinical, morphological and cytogenetic
features of an alveolar RMS in a 4-year-old boy.
Chromosomal analysis revealed a hypertriploid to

hypotetraploid karyotype with a t(1;13)(p36;q14) in
all tumor cells. It appears that alveolar RMS with
t(1;13) occurs in younger children and displays a
higher incidence to upper and lower extremity than
tumors with t(2;13). (Pathology Oncology Research
Vol 5, No 3, 211–213, 1999)
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Introduction
Among the solid tumors of childhood, rhabdomyosarcoma (RMS) is the most common soft tissue sarcoma accounting for approximately 4–8% of childhood cancer.9 RMS is
generally classified into two main categories, embryonal,
including the botryoid and the spindle cell variant, and alveolar, including the classical and the more recently recognized solid variant. According to the International Classification of Rhabdomyosarcoma, alveolar histology is associated with a poorer prognosis, even when alveolar formations are not prominent.14 Cytogenetically, alveolar RMS is
characterized by two consistent chromosomal translocations, the common t(2;13)(q35;q14),7,17,18 and the variant
t(1;13)(p36;q14),6,2,3,19 resulting in the formation of the
PAX3-FKHR and PAX7-FKHR fusion genes, respectively.16,4 Correlation with clinicopathologic data suggests that
these two genetic subgroups identify distinct clinical phenotypes.11
Translocation t(2;13) may distinguish a group of patients with older age, truncal primary tumors, and advanced
Received: April 30, 1999; accepted: July 3, 1999
Correspondence: Rolf MERTENS, M.D.; Department of Pediatrics,
Medical Faculty, RWTH, Pauwelsstr. 30, D-52057 Aachen, Germany; Tel:+49/241/80-89-941, fax: +49/241/88-88-492

stage disease,8 while RMS with t(1;13) have been reported in younger patients presenting with tumors at extremity sites.6,2,3,19 As tumor-cell ploidy is concerned, diploidy
is considered to be a common feature in both alveolar and
embryonal tumors, while tetraploidy is more commonly
associated with alveolar, and intermediate levels of hyperdiploidy with embryonal histology.15
We report a case of an alveolar RMS with t(1;13)(p36;q14)
and hypertriploid to hypotetraploid chromosome numbers.
Case report
A 4-year-old boy presented with a mass of up to 4 cm in
diameter in his right upper arm. Histopathologic evaluation of the resected lesion revealed a diagnosis of alveolar
RMS. Clinical staging neither showed any metastases nor
gross residual tumor. As resection had not been radical
according to surgical guidelines, combination chemotherapy according to the Cooperative German Soft Tissue
Sarcoma Study CWS-91 was initiated,13 followed by a
second look operation with compartment resection of the
brachialis muscle and dissection of the right axilla, and
local radiotherapy with a total dose of 30 Gy. Chemotherapy was completed 7 months after the initial diagnosis.
Five months later, the patient presented with recurrent
RMS in his right axilla. Relapse treatment consisted of
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Table 1. Cases of alveolar RMS with t(1;13)(p36;q14)
Case

Age/Sex/Site

Karyotype

Reference

1

2 yr/M/Thigh

46-48,XY,t(1;13)(p36.1;q14),+2,+6,der(14)t(1;14)(q11;p11)[cp15]/
84-91,idemx2[cp5]

[6]1

2

2 yr/F/Leg

91,XXXX,t(1;13)(p36;q14)x2,-18[12]

[6]1

3

11 mo/M/Thigh

46,XY,t(1;13)(p36;q14)[23]/
46,XY[4]

[2]

4

5 yr/M/Buttock

46,XY,der(1)(1qter-1q32::1p36-1q32::13q14-13qter),
der(13)(13pter13q14::1p361pter)[5]/46,XY[20]

[3]2

5

8 yr/M/Foot

92,XXYY,t(1;13)(p36;q14),del(6)(q14),dmin[?]/
46,XY[?]

[19]3

6

4 yr/M/Arm

73-82<4n>,YY,t(X;21)(q21;q21)x2,t(1;13)(p36;q14),der(1)t(1;13)
(p36;q14),-3,-6,t(6;17)(p25;q12),der(6)t(6;17)(p25;q12),
add(7)(p22)x2,-9,-10,-11,-13,-14,-15,-17,-17,-18,-21[cp25]

present
case

1

Earlier ISCN nomenclatures have been converted into the current ISCN 1995 form.
No karyotype given in the original reference; karyotype has been constructed from the text in the paper.
3
Number of cells not indicated in the original reference.
2

surgical excision with dissection of the remaining fat and
lymph nodes from the axilla, high-dose chemotherapy
according to the German CESS/CWS REZ 91 trial with
autologous bone marrow transplantation, and local radiotherapy with 48 Gy.12 This treatment strategy induced a
stable remission and 53 months after his relapse the patient
is alive and free of disease.

1

2

3

Pathologic study
The tumor consisted of clusters of densely packed, small
round cells divided by fibrous septae. Alveolar formations
were focally seen. Most of the tumor cells were small to
moderate in size with little cytoplasm, containing round
basophilic chromatin-dense nuclei. Mitoses were frequent.
Occasionally, typical rhabdomyoblasts with abundant
eosinophilic cytoplasm and
large eccentric nuclei were
seen. Periodic acid-Schiff
(PAS)-staining was weakly
positive.
4
5
Cytogenetic study
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Figure 1. Representative G-banded karyotype demonstrating a modal chromosome number of
80 and t(1;13)(p36;q14).

Fresh, sterile tumor tissue
was processed immediately
for short-term cell culture
and cytogenetic analysis
according to standard procedures. Chromosome preparations were performed
within the first week of the
primary culture using standard GTG banding techniques (Figure 1). Twentyfive metaphases were fully
karyotyped according to the
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international nomenclature ISCN (1995).10 The composite karyotype was:
73-82<4n>,YY,t(X;21)(q21;q21)x2,t(1;13)(p36;q14),
der(1)t(1;13)(p36;q14),-3,-6,t(6;17)(p25;q12),
der(6)t(6;17)(p25;q12),add(7)(p22)x2,-9,-10,-11,-13,-14,
-15,-17,-17,-18,-21[cp25]
Discussion
The chromosomal translocations t(2;13) and t(1;13) and
the associated PAX3-FKHR and PAX7-FKHR fusion
genes are valuable diagnostic markers in the differential
diagnosis of small round cell tumors of childhood. Recently, however, there is increasing evidence that these
genetic markers may also have prognostic implications.
Even though the fusion transcripts created by the two
translocations are similar, the genetic patterns appear to be
associated with distinct clinical phenotypes. In a large
series of patients with t(2;13)-positive RMS, Douglass et
al. identified clinical features, including older age, primary tumor of the trunk, metastatic disease, and aggressive
behaviour.8 In the initial case reports of six patients with
variant t(1;13) or PAX7-FKHR fusion genes, respectively,
the patients were not older than 8 years and presented with
tumors of the lower extremity (Table 1.).6,2,3,19,1 In a recent
and most largest series Kelly et al. not only identified distinct clinical features, including younger age, tumor of the
extremity and localized disease, but also a trend toward
better overall survival in patients with PAX7-FKHR-positive tumors.11 These findings suggest that the two genetic
patterns predict distinct clinical phenotypes with prognostic implication.
As regards tumor-cell ploidy, all cytogenetically analyzed cases of t(1;13)-bearing RMS have been reported to
be near-diploid or -tetraploid, respectively.6,2,3,19 The diagnostic and prognostic implication of tumor-cell ploidy in
pediatric RMS has been investigated in several studies.15,5
Initially, hyperdiploidy was found to be correlated with
more favorable clinical outcomes than cases with diploid
or tetraploid DNA content. However, it appears that ploidy
is at least partly related to histologic subtype, and it is not
clear whether ploidy is an independent prognostic factor.
The present case of a t(1;13)-positive RMS with hypertriploid to hypotetraploid chromosome numbers shows a
favorable clinical course. Although the patient developed
a relapse, a stable second remission was achieved and the
patient has since been free of disease. The abnormal ploidy
and the complex karyotype of the analysed tumor may represent secondary effects after chemotherapy. With the
development of molecular assays using RT-PCR methods
to detect PAX7-FKHR fusion transcripts in formalin-fixed
specimens,1 future studies may clarify the prognostic significance of tumor-cell ploidy in this distinct subgroup of
alveolar RMS.
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