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Abstract
Lipoblastoma is a rare and benign tumor arising from embryonal fat cells. It is generally diagnosed in children younger than
3 years of age and can occur in the extremities or on the trunk. We present our series of 10 children with lipoblastoma treated at
Schneider Children’s Medical Center of Israel between 2011 and 2016. Six boys and four girls underwent tumor resection at a
median age of 2 years and 3 months (range 5 months to 5.6 years). Locations were trunk (6), groin (2), perineum (1), and
omentum (1). Follow up ranges from 1 to 5 years. Two patients had a local recurrence and required a second resection 2 years
(perineal) and 6 years (trunk) after the first surgery without further recurrence at 1.9 and 2.9 years, respectively.

Conclusion: Higher awareness of lipoblastoma enables optimal imaging strategies and resection. Long follow up is required
due to local recurrences. The treatment of choice consists of complete, but non mutilating surgical resection.

What is Known:
• Lipoblastoma is a rare benign tumor of fatty tissue affecting children
• Treatment consists of surgical resection

What is New:
• MRI is the modality of choice for follow up
• Ten-year long-term follow up is required due to late recurrence
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Abbreviations
CT Computerized tomography
MRI Magnetic resonance imaging
US Ultrasound

Introduction

Lipoblastoma is a rare and benign tumor arising from embry-
onal fat tissue, occurring mostly in children younger than
3 years of age. It was first described in 1926 as a tumor of
immature fat cells [8] but only gained acceptance as an entity
in its own right in 1958 [19]. It can present with a rapid growth
rate, exerting pressure on surrounding structures or be slow-
growing and more difficult to detect. Its main differential di-
agnosis is simple lipoma and myxoid liposarcoma, both call-
ing for different management strategies. In thismanuscript, we
describe our center’s experience with lipoblastoma in the con-
text of the recent literature, aiming to describe current man-
agement paradigms for this uncommon tumor.
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Material and methods

We retrospectively reviewed the case notes of all patients with
a p a t h o l o gy r e po r t s t a t i n g Bl i p ob l a s t oma^ o r
Blipoblastomatosis^ between 2011 and 2016. Ten cases were
identified. The collected data consisted of patient data (age,
sex, radiological studies, surgical procedures, complications,
follow-up) as well as tumor data (size, location, pathology,
recurrence). The study was approved by the Institutional
Review Board of Schneider Children’s Medical Center of
Israel and of Rabin Medical Center (0431-16-RMC).

Results

Nine cases of lipoblastoma and one case of lipoblastomatosis
were identified. The clinical data is summarized in Table 1.
Sixmales (60%) and four females (40%) (male-to-female ratio
1.5:1) were diagnosed. The average age at surgery was
2.3 years (range 5 months to 5.6 years), with 90% under
3 years. The anatomical distribution was trunk (60%), groin
(20%), perineum (10%), and omentum (10%). No extremity
lesion was detected in our series. Eight out of 10 patients
underwent imaging prior to surgery. Ultrasound sonography
(US) only was undertaken in one patient presenting an abdom-
inal wall mass, US followed by magnetic resonance imaging
(MRI) in six patients, and computerized tomography (CT) in
one patient presenting a vascular ring and discovery of an
incidental fatty lesion of the thoracic wall (MRI imaging of
patient 1–Fig. 1). Two patients underwent emergency surgery
for suspected inguinal hernia and thus escaped imaging prior
to surgery.

Patients were followed up with MRI in seven and US in
three (superficial tumors in the inguinal region or abdominal
wall) cases. Nine patients underwent complete excision with
free margins. In one patient, presenting a suspected obturator
hernia, an unresectable mass was found at surgery and thus
she initially underwent excisional biopsy only. The family

refused a secondary complete excision to prevent a mutilating
surgery and the patient continues to be monitored closely with
an MRI every 6 months. In the last 6 months, the mass has
grown clinically and became harder, but is still mobile and
painless. Surgery has been proposed but the parents have still
not decided.

Table 1 Clinical data
Case Sex Age Side Site Recurrence (interval)

1 M 2 years Midline Perineal Y (23 months)

2 M 19 months R Axilla+back (T3-T4) N

3 M 2 years, 8 months R Inguinal N

4 M 1 year, 7 months L Back (T4-T6) Y (6 years)

5 F 20 months L Axilla N

6 M 2 years, 10 months R Chest wall N

7 F 5 years, 6 months Midline Omental N

8 F 5 months R Obturator region Non complete excision

9 M 18 months R Abdominal wall N

10 F 2 years, 7 months L Chest wall N

Fig. 1 MRI of perineal lipoblastoma (patient 1)
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The resected masses ranged from 1.5 to 18.5 cm in diam-
eter. The largest tumor was intraabdominal with an omental
lipoblastoma filling the entire abdominal cavity (Fig. 2). All
pathology specimens were examined by two pathologists.
Cytogenetic evaluation of the 8q11-13 rearrangement was per-
formed in five patients and found to be positive.

The postoperative follow-up ranges from 6 months to
4 years, using 6–12 monthly US or MRI. Two patients were
detected to have local recurrence; 23months post macroscopic
complete resection of a perineal lipoblastoma and 6 years post
macroscopic complete resection of a trunk lipoblastomatosis
that was previously operated in another institution. At the
initial surgery, the lesion involved the resection margins in
both cases. The patient with the lipoblastomatosis of the trunk
was lost to follow up at the other institution and came back to
our institution because of intermittent pain of the left thoracic
wall. He presented with a large 10-cm tumor and underwent
an MRI before his second procedure showing partial infiltra-
tion of the muscles. Both underwent a second complete exci-
sion with no evidence of recurrence at 1.9 and 2.9 years,
respectively.

Discussion

Adipose tissue tumors occurring during the first decade of life
are rare and represent 6% of all soft tissue tumors in children,
5–30% are of the lipoblastomatous type [7].

The term lipoblastoma was first used in 1926 when Jaffe
described a tumor of immature fat cells [8]. But it was not until
1958 that Vellios coined the term lipoblastomatosis to describe
a benign diffuse tumor in the subcutaneous tissue resembling
fetal fat [19]. In 1973, Chung and Enziger described two

forms: a localized, superficial, lobulated, encapsulated, or
circumscribed form called lipoblastoma and a diffuse, infiltra-
tive form called lipoblastomatosis [4].

Usually, lipoblastomas occur superficially in the subcutis
contrary to lipoblastomatosis which tends to infiltrate adjacent
soft tissue and muscular planes, involving body compartments
(retroperitoneum, abdomen, thorax) [7].

Lipoblastoma is a rare and benign tumor arising from em-
bryonal white fat, occurring predominantly in male children
younger than 3 years of age. Our data is consistent with this,
showing a male to female ratio of 1.5:1 and 90% younger than
3 years. No metastases are reported, and recurrence rates are
quoted between 14 and 25%, requiring re-excisions [9, 17].
Most of these tumors are located in the extremities or trunk,
other sites are rare but include the neck, scrotum, axilla, me-
diastinum, and intraperitoneal. These tumors are generally
asymptomatic but in some cases, they can cause morbidity
due to the infiltrative nature in lipoblastomatosis and a mass
effect on vital structures in the thorax or abdomen [7].

Lipoblastoma in the abdomen are uncommon, but tend to
present as large masses at the time of detection [16, 18], as in
our intraabdominal tumor, measuring 18.5 cm (Fig. 2).
Contrary to previous reports [2, 4, 16], there was no extremity
lesion in our series. This might be attributable to referral bias
with no orthopedic-oncology services available in our
institution.

Less than 250 cases are reported in the literature but recog-
nition of this tumor is important because its treatment and
follow-up is different from that of the two lesions which rep-
resent its differential diagnosis: simple lipoma and myxoid
liposarcoma. Lipoma requires a simple excision and myxoid
liposarcoma requires an extensive resection associated with
local radiotherapy.

CT image Macroscopic lesionFig. 2 Omental lipoblastoma
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This tumor is rarely suspected before surgery and thus his-
topathology analyses evoke and generally confirm the
diagnosis.

The macroscopic appearance of lipoblastoma consists of a
lobulated, soft tissue mass, very often encapsulated, with a cut
surface of trabeculated, glistening, yellow-gray parenchyma
[1, 3, 5, 7, 9, 15, 18]. Microscopically, lobules of mature and
immature fat cells, signet-ring lipoblasts, primitive mesenchy-
mal cells, multivacuolated lipoblasts of varying degrees of
differentiation are found [3, 14].

Liposarcoma are rare in patients under 10 years [15].
Usually, histopathologic analysis is sufficient for diagnosis.
In cases of difficulty to distinguish between lipoblastoma
and myxoid liposarcoma, cytogenetic specimen analysis can
supplement the pathological evaluation [6, 7, 11, 14, 16].
Rearrangements of chromosomal region 8q11-33 are found
in the majority of lipoblastomas, whereas a distinctive trans-
location t(12;16) (q13;p11) is found in myxoid liposarcoma
[12, 16].

It is not routine practice to perform a cytogenetic analysis if
not required by the pathologist. It can be of diagnostic value to
differentiate lipoblastoma from liposarcoma [6, 10].

Preoperative imaging is useful to assess the extent of the
tumor, but cannot differentiate between the various adipose
tissue tumors, as no pathognomic characteristics have been
associated with lipoblastoma [14, 16]. Imaging, in particular
MRI, is best suited for postoperative surveillance and eventual
evaluation of recurrent lesions [3, 14, 16].

The treatment of choice consists of complete surgical re-
section with free margins to prevent recurrence. Nevertheless,
lately a more conservative approach in children with large
invasive lesions or lesions in locations like the extremities that
would lead to mutilating surgical excision has been described
[14]. And for those with incomplete excision, MRI is a useful
tool for monitoring tumor progression.

In our study, nine out of ten patients underwent complete
excision with free margins. Only one patient presented with an
unresectable tumor and is closely followed up.

Regardless of free margins status, all children should be
followed for a minimum of 5 years [10, 13, 14].
Recurrences are more common in the lipoblastomatosis form
but have also been documented in the lipoblastoma forms [10,
15]. Recurrence has been described up to 10 years, in our
series a recurrence occurred 6 years after the initial total resec-
tion. US or MRI are helpful for the follow up of these already
diagnosed lipoblastoma tumors on a 6 to 12 months basis.

This manuscript aims to generate greater awareness of this
pathology among caretakers. An optimal resection, radical but
not mutilating, is advised. Contrary to what was described in
the literature, we stress the importance of a longer follow up to
at least 10 years as recurrences can occur much later, using
MRI as preferred imaging tool or US for superficial
lipoblastoma tumors.
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