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Introduction: Because of pathological overlaps, distinguishing well-differentiated liposarcoma (WDL) from
lipoma is difficult.

Objectives: The purpose of this study was to evaluate P16 as a differentiating marker for WDL and lipomas
Materials and Methods: This cross-sectional study was performed on 38 pathology samples of lipoma and WDL in
the department of pathology of Al-Zahra hospital, affiliated with Isfahan university of medical sciences, from 2011
to 2018. The studied samples were examined by immunohistochemistry (IHC) to determine the presence of P16.
Results: Evaluation of IHC data showed that all of the lipoma samples (100%) had a score of 0 for IHC staining.
In comparison, 84.2% of liposarcoma samples had a score of 3, and this difference was statistically significant
(P<0.001). Evaluating the sensitivity and specificity of P16 gene expression showed that this marker has 84%

sensitivity and 100% specificity for diagnosing liposarcoma (95% Cl: 0.6042-0.9661).
Conclusion: The use of p16 to differentiate WDL from lipoma has a sensitivity of 84% and a specificity of 100%,

which could be very helpful in pathological practice.

Introduction

lipoma is the most prevalent soft tissue tumor
that arises from the mesoderm. A fibrous
membrane separates the lipoma’s periphery
and is filled with mature adipocytes and cells
of mesoderm origin. There are numerous
variations based on the other constituents.
The neck, back, and limb subcutaneous tissue
is the most common location for developing
lipomas (1,2).

The most common kinds of soft tissue
sarcoma are liposarcoma (15%) and
leiomyosarcoma (5%-10%) (3). They are
frequently the subject of clinical studies.
Liposarcoma typically develops in the limbs,
trunk, or retroperitoneum and rarely in the
gastrointestinal system. Liposarcoma can
present with a wide range of histologic forms,
including well-differentiated, myxoid, round
cell, pleomorphic, and dedifferentiated (4, 5).
Approximately 40%-45% of occurrences are
classified as well-differentiated liposarcomas
(WDLs). Similar to mature-type adipose
tissue, WDL also features nuclear atypia and
expansion within adipose tissue and fibrous
stroma, as well as fibrous septation (6-8).

Key point

P16 gene expression has 84% sensitivity and 100%
specificity for differentiating  well-differentiated
liposarcoma and lipoma.

Atypical lipomatous tumors (ALTs) image
characteristics are very similar to WDL. It
is known that WDL and ALTs are the same
things because they both describe lesions that
look the same and have the same karyotype.
Site-specific differences in behavior only
have to do with how easy it is to remove the
tumor with surgery (9).

WDL should be closely monitored due
to its tendency to recur and dedifferentiate,
and the capacity to metastasize. However,
lipomas can be conservatively monitored
unless patients have symptoms as a result
of the masss presence. Pathologists may
tind it difficult to distinguish between WDL
and lipoma due to pathological overlaps.
Immunohistochemistry (IHC) has allowed
pathologists to better categorize tumors (10-
12). As a way to differentiate between cases of
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this problem, we looked at P16 gene expression.

The P16 (encoded by cyclin-dependent kinase inhibitor
2A; CDKN2A) has been proposed as a diagnostic marker
for WDL due to its ability to inhibit cell cycle progression
by binding to the CDK4/cyclin D1 complex. Moreover, p16
IHC is widely available in laboratories. When fluorescence
in situ hybridization (13) is not readily available or when
the cost or time of the test is a key factor, p16 IHC has been
offered as a suitable alternative for identifying WDL and
lipomas and it is a sensitive marker for WDL(14-16).

Objectives
The present study aims to evaluate P16 as a differentiating
marker for WDL versus lipomas.

Materials and Methods

This cross-sectional study was conducted on 38 pathology
samples of lipoma and WDL from 2011 to 2018 in the
department of pathology of Al-Zahra hospital affiliated
with Isfahan University of Medical Sciences. The clinical/
pathological variables, such as age, gender, tumor type,
grade of malignancy, and degree of differentiation were
obtained. The inclusion criteria were a paraffin block of
samples in the archive of the Al-Zahra hospital pathology
unit, appropriate quality of the block for sampling, and
documented grading of the tumor in the pathology report.
Doubtful slides or slides that need IHC investigation to
confirm were excluded.

Histopathology

One expert pathologist examined the histopathology
slides. Each paraffin block initially yielded two slides.
The first slide was stained with hematoxylin and eosin
(H&E) to determine the kind of tumor. The second slide,
designed for IHC, was stained using a labeled antibody
following the kit's manufacturer’s instructions. The
samples were then examined by light microscopy to detect
the presence of P16 expression. The following is a report
on P16 expression in the samples; Initially, the intensity of
staining was assessed using 10-Ounce lens and assigned
negative, poor, or strong staining. The second step was to
analyze nuclear staining with a 40-Ounce lens, and they
were scored from 0 to 3 points this time. Score 0 indicated
no staining, score 1 stated less than 10% and focal nucleus
staining, score 2 showed 11%-50% and multifocal nucleus
staining, and score three indicated more than 50% and
widespread nucleus staining. Cytoplasmic and membrane
staining were also considered negative.

Statistical analysis

An independent ¢ test and chi-square test were conducted
during data evaluation by Statistical Package for Social
Sciences (SPSS) version 24. Quantitative data were
reported as meant standard deviation and qualitative
data as frequency distribution (percentage). The results
were evaluated as a 95% confidence interval (CI) and

significance was set at P<0.05.

Results
We collected 38 samples from 23 males (60.5%) and 15
females (39.5%) with a mean age of 45.08 + 16.61 years.
We examined all 19 WDL and 19 lipoma samples with the
10-Ounce lens before scoring them with the 40-Ounce
lens. The analysis of IHC data revealed that all lipoma
samples (100%) had an IHC staining score of 0 while 84.2%
of WDL samples had a score of 3, and these differences
were statistically significant (P < 0.001; Table 1).

There are no statistically significant differences between
the THC scores with genders and the mean age (Table 2).

Evaluating the sensitivity and specificity of P16 gene
expression showed that this marker has 84% sensitivity
and 100% specificity for the diagnosis of WDL (95% CI:
0.6042-0.9661) (Table 3; Figure 1).

Discussion

Numerous articles have discussed the frequent instances
of disagreement among pathologists, and statistics show
about 42% of initial sarcoma diagnoses were incorrect (17-
19). Since pathologists have difficulty differentiating WDL
from lipoma(10), we looked at p16 as a facilitating maker.
Our results demonstrate that p16 is an excellent diagnostic
tool for WDL, with a sensitivity of 84% and a specificity
of 100%.

Our results are consistent with the study by Kammerer-
Jacquet et al, which detected that pl6 had a sensitivity
of 89.5% and a specificity of 68.2% in the differential
diagnosis of ALTs/WDL and benign adipocytic tumors
(20). Previously Thway et al in a review study on the use
of various markers for identifying WDL from lipoma,
found pl6, MDM2, and CDK4 are useful markers with
discrimination power (8).

In another study at New Jersey medical school, 50
cases of lipomatous neoplasms with cytogenetic results
were gathered. P16 was found in 25/30 (83.3%) of the
ALT/WDL but not in any of the deep-seated lipomas
(0/18) (P<0.0001). Based on these findings, p16 shows
promise in distinguishing ALT/WDL from subcutaneous
lipomas (21). Another study by Ng et al presents a case
of massive retroperitoneal adipocytic mass in a 27-year-

Table 1. Comparison of two tumor types based on IHC grades

Type
Total P value
Liposarcoma Lipoma
0 0 (0.0) 19 (100.0) 19 (50)
1 2(10.5) 0(0.0) 2(5.3)
IHC < 0.001
2 1(5.3) 0 (0.0 1(2.6)
3 16 (84.2) 0(0.0) 16 (42.1)
Total 19 (50) 19 (50)

IHC; Immunohistochemistry.
Data is presented by No. (%).
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Table 2. Evaluation of IHC score based on age and gender

Well-differentiated liposarcoma

IHC
Total P value
0 1 2 3
Age (y), mean+SD 38+14 50+24 41 53+17 45.08+16.61 0.146
Male 10 (43.5) 1(4.3) 1(4.3) 11 (47.8) 23 (60.5) 0.791
Gender, No. (%)
Female 9 (60.0) 1(6.7) 0(0.0) 5(33.3) 15 (39.5)
Table 3. Evaluation of IHC score based on sensitivity and specificity
95% CI 95% CI
IHC Sensitivity (%) Specificity (%)
Lower band Upper band Lower band Upper band
0 100 0.798 1.000 100 0.798 1.000
1 89.5 0.671 0.981 100 0.798 1.000
2 84.2 0.614 0.951 100 0.798 1.000
3 00.00 0.000 0.202 100 0.798 1.000

IHC, Immunohistochemistry.

old man that was clinically and radiologically consistent
with WDL. This mass was a differentiated adipocytic
tumor with significant fibrous septa and fat necrosis,
more resembling a retroperitoneal lipoma. In sites of fat
necrosis, IHC revealed diffuse, high nuclear expression of
p16. Nevertheless, CDK4 was negative, and FISH revealed
no evidence of MDM2 amplification in the lesion. Thus,
they highlight the importance of adding p16 as part of a
panel with CDK4 +/— MDM?2 in distinguishing between
WDL and lipoma (11).

Another study by Sagar et al demonstrated that 100%
of malignant and intermediate adipocytic tumors
had positive pl6 immunohistochemical expression
significantly (22). In addition, Knosel et al showed that the
expression of pl6 was observed in 88.9% of liposarcoma
(23). Likewise, the diagnostic utility of p16 for challenging
cases of dedifferentiated liposarcoma was proven in a prior
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Figure 1. ROC curve of P16 gene expression for the diagnosis of well-
differentiated liposarcoma.

study, with sensitivities and specificities of 100% and 60%,
respectively (24).

In line with our research, Thway et al conducted a
study in 2012 exploring the diagnostic usefulness of
pl6 in distinguishing between WDL and lipoma. It was
reported that the sensitivity and specificity of pl6 gene
expression for differentiating WDL and lipoma were 93%
and 92% respectively (13). Another study by Gonzalez et al
suggested employing p16 for the differential diagnosis of
ALT/WDLs in laboratories where efficiency and economy
are top priorities (16).

Previous studies tried to differentiate WDL/ALTs from
lipomas based on the intratumoral septal structures,
magnetic resonance imaging (MRI) findings, and size.
It is well known that adipocytic tumors, whether benign
or malignant, can grow quite large without causing
any symptoms, and MRI is not readily available in all
healthcare facilities (25-29).

Conclusion

The use of p16 to distinguish WDL from lipoma has 84%
sensitivity and 100% specificity, which could be very
helpful in pathological practice. We believe that paying
attention to tumor depth, radiologic abnormalities,
diagnostic second opinions, and pathological markers,
particularly p16, at the same time could reduce diagnostic
errors (21,30).

Limitations of the study

Our study had some limitations. Evaluating more slidesand
other markers such as MDM2 and CDK4 is not possible
due to economic limitations. Hence more investigations
are required to discover whether p16 is a differentiating
factor on a large scale.
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