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Evidence by Spectral Karyotyping that 8g911.2 Is
Nonrandomly Involved in Lipoblastoma
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We report two cases of lipoblastoma with chromosome
8-related aberrations, ie, a 92, XXYY,t(7;8)(p22;q11.2)x2
[81/46,XY[16] in Case 1 and a 46,XY,—8,—13,add(16)
(q22),+mar, +r [cp13]/46,XY[7] in Case 2. Using spec-
tral karyotyping and fluorescence in situ hybridization
techniques, the karyotype of Case 2 was redesignated as
46,XY, r(8), del(13)(q12), der(16)ins(16;8)(q22;
q24q11.2)[cp13]/46,XY[7]. This report delineates a new
chromosome rearrangement, ie, der(16)ins(16;8)(q22;
q24q11.2) in lipoblastoma, and also confirms the t(7;
8)(p22;q11.2), reported only once previously, as a re-
current translocation involved in such a tumor. These
findings provide valuable information for clinical
molecular cytogenetic diagnosis of lipoblastoma. Fur-
thermore, this report highlights the value of cytoge-
netic and molecular cytogenetic analysis in differen-
tial diagnosis of childhood adipose tissue tumors and
adds to the number of lipoblastomas reported with
chromosomal abnormalities at 8q11.2. (J Mol Diag
2000, 2:73-77)

Lipoblastoma is a benign tumor of early childhood, usu-
ally occurring before age 3, and results from proliferation
of primitive adipocytes.’? Although clinical and patho-
logical features in some cases may suffice to distinguish
lipoblastoma from myxoid or well-differentiated liposar-
coma, this crucial differential diagnosis may be more
difficult in cases of older children or those with atypical
histology. Importantly, lipoblastoma is a benign lesion
that may recur after local excision.”? In addition, the
histopathological diagnosis of lipoblastoma can at times
be difficult because some cases may mimic atypical
lipoma. Recently, distinct cytogenetic abnormalities have
been demonstrated for these childhood adipose tissue
tumors, including lipoblastoma, atypical lipoma, and lipo-
sarcoma. Nonrandom rearrangements involving 8g11-

q24 have been reported in 14 cases of lipoblastoma, with
only 10 cases being clearly delineated with the break-
points and rearrangements involved.®>'® We present
here two additional cases with chromosome 8-related
anomalies and illustrate the utility of cytogenetics and
molecular cytogenetic analyses in the differential diagno-
sis of these tumors.

Case Reports

Case 1

A Caucasian boy underwent marginal resection of a lob-
ulated 6.5 X 3.5 X 3.5 cm fatty left shoulder mass at age
15 months. The cut surface showed a well-demarcated
lesion with gray-pink, translucent, and mucoid appearing
areas and adjacent yellow, lobulated tissue. Microscop-
ically, the tumor was composed of variably sized lobules
of fatty tissue separated by dense fibrous connective
tissue septa. Varying stages of maturation were seen in
the lobules, with many composed chiefly of mature adi-
pocytes. Other lobules demonstrated increased cellular-
ity and myxoid changes, with multivacuolated and uni-
vacuolar signet ring-like cells consistent with lipoblasts.
Some of the myxoid areas displayed floret-like giant cells
with multiple peripheral nuclei and abundant eosinophilic
cytoplasm. An initial diagnosis of well-differentiated low-
grade liposarcoma was rendered, but amended to intra-
muscular lipoblastoma with focal nuclear atypia after
consultation. At age 5 1/3 years, the patient had a recur-
rent mass that did not limit his physical activity and was
not associated with any constitutional symptoms. Mag-
netic resonance imaging revealed a mass approximately
3 cm in diameter completely within the deltoid muscle
adjacent to the axillary nerve. The resection specimen
consisted of a 9.8 g, 5.0 X 25 X 0.2 cm lobulated
red-brown-tan soft tissue mass. The cut surface revealed
a partial rim of skeletal muscle and a predominance of
tan, fleshy soft tissue. Microscopic examination revealed
a lipoblastoma similar to the initial specimen (Figure 1).
Significant cellular atypia and atypical mitoses were not
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Figure 1. Multivacuolated lipoblasts (arrow, inset) persisted in the recur-
rent tumor from Case 1.

prominent. The patient is currently doing well following
the second procedure with a 2-year follow-up.

Case 2

A 10-month-old Caucasian boy presented with a 2 X 3
cm soft tissue mass of the left medial thigh. The mass had
increased in size over a 3-month period. Magnetic reso-
nance imaging demonstrated a mass apparently arising
from the fascia and primarily involving the subcutaneous
space. There was no obvious tumor within the muscle,
and the lesion was located directly over the neurovascu-
lar bundle at the junction of the mid and proximal thirds of
the thigh. The resection specimen was a 12.2 g, 3.7 X
3.2 X 2.1 cm soft tissue mass partially covered by skel-
etal muscle on one side and fibroadipose tissue on the
other. The cut surface was composed of a finely nodular
tan-yellow mass. Microscopic examination revealed a li-
poblastoma. The partially encapsulated, lobular prolifer-
ation of mature and maturing adipose tissue infiltrated the
skeletal muscle and fibrous tissue. The mass was tra-
versed by prominent fibrous septa, and although mature
adipose tissue predominated, several myxoid areas con-

Figure 2. Mature adipocytes predominate in this portion of a lipoblastoma,
with focal myxoid area (arrow). The lobular architecture divided by fibrous
septa seen in both figures is more characteristic of lipoblastoma than lipo-
sarcoma.

taining lipoblasts were seen (Figure 2). Atypical cells
were not prominent. The patient is doing well 10 months
after the surgery.

Materials and Methods
Cytogenetic Analysis

Tumor specimens from each case were processed us-
ing a routine procedure.* Briefly, the tumor specimens
were disaggregated in collagenase, then the suspen-
sion seeded in flasks and on coverslips. The cells were
cultured in RPMI-1640 (Fisher Scientific, Houston, TX)
supplemented with 16% fetal bovine serum and Amnio
Max supplemented media (Life Technologies, Grand
Island, NY). Primary cultures were harvested after 3 to
7 days of growth. Air-dried chromosome preparations
were GTG-banded and karyotypes described accord-
ing to the ISCN 1995.

Spectral Karyotyping

Metaphase preparations were used for spectral karyotyp-
ing (SKY) studies for Case 2. Five metaphases of the
abnormal clone were analyzed. SKY probes were ob-
tained from Applied Spectral Imaging (Carlsbad, CA)
and hybridized according to the manufacturer’s instruc-
tions. By using multiple differentially-labeled probes in
one single hybridization, SKY can distinguish each chro-
mosome in a single display based on distinct color
visualization.

Fluorescence in Situ Hybridization (FISH)

Metaphase preparations were also used for FISH analy-
sis for Case 2. Whole chromosome painting probes for
chromosomes 8, 13, and 16 (Vysis, Downers Grove, IL)
were used to confirm the aberrations detected by SKY.
Hybridization and detection of hybridization signals were
performed according to the manufacturer’s protocols.

Results

Case 1

Evaluation of 4- to 5-day cultures of tumor from this pa-
tient revealed two cell populations. One population (8
cells) showed a tetraploid complement with two copies of
an apparently balanced translocation between chromo-
somes 7 and 8. The remaining 16 cells showed a normal
male chromosome complement. The abnormal karyotype
was described as 92,XXYY, t(7;8)(p22;q11.2)x2[8]/
46,XY[16] (Figure 3).

Case 2

Analysis of 3- to 7-day cultures of tumor from this patient
revealed two cell populations. One population (13 cells)
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Figure 3. Karyotype of the lipoblastoma of Case 1 showing 92, XXYY,t(7;8)(p22;q11.2)x2.

showed a composite karyotype with several numerical
and structural chromosome abnormalities. The remaining
7 cells were normal. The abnormal karyotype was initially
characterized as 46,XY,—8,—13,add(16)(g22), +mar,
+r[cp13]/46,XY[7].

SKY revealed abnormalities that could not be identified
by standard G-banded analysis. In five abnormal cells
analyzed, SKY, combined with inverted DAPI G-bands
consistently indicated the following abnormalities:

First, the add(16)(g22) is a rearrangement involving
inverted insertion of chromosome 8 segment into chro-
mosome 16, ie, a der(16)ins(16;8)(gq22;924q11.2).

Second, the ring chromosome is composed entirely of
chromosome 8 material with unknown breakpoints.
Based on the size of this ring chromosome, it appears
reasonable to speculate that the r(8) is composed of
duplication of the short arm and proximal long arm ma-
terial remaining following the insertion between chromo-
somes 8 and 16.

Third, the marker chromosome is a del(13)(q12).

All of the rearrangements identified by SKY were fur-
ther confirmed by use of FISH with painting probes.
Therefore, the karyotype was revised as 46,XY, r(8),

de(13)(g12), der(16)ins(16;8)(q22;024911.2) [cp13]/

46,XY[7] (Figures 4 and 5).

Discussion

Recently, distinct chromosome abnormalities have been
well documented in some adipose tissue tumors, and
include translocations between 12g13-15 and other
chromosomes, del(13)(q12g22), and rearrangements of
6p22-23 in lipomas, a t(12;16)(q13;p11) or 1(12;22)(q13;
g12) in myxoid liposarcoma, and large marker chromo-
somes, rings, and double minutes in well-differentiated
liposarcoma.'®

Though cytogenetic studies in lipoblastoma have been
limited to 14 cases, nonrandom involvement of the long
arm of chromosome 8 has been a consistent finding.>'3
The partner chromosomes associated with the 8q rear-
rangements include 7p22, 7931, 2923, 3g12, 1p13,
6p21, 9p22, 14924, and 6g13g27. Each has been re-
ported only once in the literature.>'° The present study
reveals a new partner chromosome, ie, 16922, involved
in the 8g-related rearrangements (Case 2), and further
confirms the t(7;8)(p22;911.2) as a recurrent transloca-
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Figure 4. Karyotype of the lipoblastoma of Case 2 showing 46, XY, 1(8), del(13)(q12), der(16)ins(16;8)(q22;q24q11.2).

tion in lipoblastoma® (Case 1). No doubt, these findings
provide solid bases for clinical molecular cytogenetic
diagnosis of lipoblastoma. Breakpoints clustered within
8g11.2g13 have been suggested to characterize lipo-
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blastoma.® '° Because lipoblastoma is a benign tumor, a
gene or genes located at 8g11.2-q13 may be more im-
portant for the regulation of cellular growth than for ma-
lignant transformation.

Figure 5. SKY shows a metaphase from the lipoblastoma of Case 2 with chromosomes assigned pseudocolors according to the measured spectra. Arrows indicate

abnormal chromosomes with pseudocolors.



Lipoblastomas may be either circumscribed or diffuse
and infiltrative (diffuse lipoblastomatosis),™? and local
recurrence is described in 14% of cases.'®"” Both of the
lipoblastomas reported here were diagnosed based pri-
marily on their clinicopathological features, including age
early in the first decade of life, well-defined lobules de-
lineated by fibrous septa, central concentration of mature
adipocytes within lobules, focal rather than abundant
mucinous pools, and pleomorphism. However, Case 1
highlights the difficulty sometimes encountered in differ-
entiating lipoblastoma from liposarcoma, particularly in
an older child or in a diffuse lipoblastoma, which may not
display well-formed lobules and septa. Chromosome
analysis can be very valuable in the differential diagnosis
of these tumors. The molecular cytogenetics findings
presented here strongly supported and confirmed the
pathological diagnoses in these two patients, based on a
t(7; 8)(p22;911.2) in Case 1 and an 8g11.2-related anom-
aly, ie, der(16)ins(16;8)(922;924g11.2) in Case 2.

SKY has recently been developed to complement FISH
and conventional cytogenetics in karyotype analysis.
SKY permits the simultaneous visualization of all human
chromosomes, with each chromosome being painted
with a single fluorochrome or multifluorochrome combi-
nation and displaying a different color. This method com-
bines the karyotype screening ability with the ability of
FISH to characterize marker or derivative chromosomes
and other chromosomal structures (such as double min-
utes and homogeneously staining regions) as well as
numerical chromosome changes. In Case 2, SKY consis-
tently revealed the abnormalities in all of the cells ana-
lyzed, strongly supporting our interpretation. Therefore,
this case further highlights the value of SKY in conjunc-
tion with conventional cytogenetic analysis in the genetic
diagnosis of childhood adipose tissue tumors. This report
may represent the first study to analyze lipoblastomas by
using SKY techniques in the literature.

The molecular genetics of lipoblastoma has not been
elucidated. However, the characteristics of 8g11.2-q13-
related rearrangements, being specifically involved in
the pathogenesis of lipoblastoma, warrant further mo-
lecular studies to delineate the molecular aspects of
lipoblastoma.
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