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Abstract
Purpose  Differentiating benign lipomas from malignant causes is challenging and preoperative investigative guidelines 
are not well-defined. The purpose of this study was to retrospectively identify cases of head and neck lipomas that were 
surgically resected over a 5-year period and to identify the radiological modality chosen and features discussed in the final 
report. Multidisciplinary outcomes and pathology reports were examined with a view to identifying high risk features of a 
lipoma to aid in future risk stratification.
Methods  Retrospective chart review of pathology characteristics, radiological features (modality, size, calcifications, septa-
tions, globular/nodular foci), multidisciplinary discussion and history of presenting complaint was performed.
Results  Two liposarcomas and 138 lipomas were identified. Twenty-two percent of all lipomas received radiological inves-
tigation. Twenty-two percent of imaging referrals were possibly inappropriate. Furthermore, radiological features suggestive 
of malignancy were not present in the final radiology report, X2 = 28.8, p < 0.0001.
Conclusion  As expected, the incidence of liposarcoma is low. There is limited awareness of radiology referral guidelines 
superimposed with a tendency to over-investigate lipomas. Furthermore, radiological features suggestive of malignancy were 
inconsistently reported on and not documented in multidisciplinary discussions. Therefore, we propose a multidisciplinary 
checklist for referring physicians and radiologists to aid in diagnostic work-up.
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Introduction

The World Health Organization (WHO) classification 
groups soft tissue tumors into eleven categories, and fur-
ther divides these categories into benign, intermediate, and 
malignant [1, 2]. The most common category of soft tissue 
tumors is the Adipocyte. A lipoma is a benign adipocytic 
soft tissue tumour which is typically well-circumscribed 
with various histopathological subtypes, such as angioli-
poma, fibrolipoma, and spindle cell lipoma [2]. Whereas 
liposarcoma is a malignant adipocytic soft tissue tumor 
and can be differentiated from its benign counterpart by 
a positive MDM2 amplification on fluorescence in situ 
hybridization (FISH) [3]. However, differentiating benign 
from malignant adipocytic soft tissue tumors can be chal-
lenging, especially when faced with an atypical lipomatous 
tumor/well-differentiated liposarcoma, an intermediate 
entity that also possesses the MDM2 amplification and is 
locally aggressive. Additionally, intramuscular lipomas, 
although benign, can be poorly circumscribed and infiltra-
tive [4]. Furthermore, atypical spindle cell/pleomorphic 
lipomatous tumor (ASPLT) is a new addition to the WHO 
classification of benign adipocytic neoplasms. ASPLT 
are often larger and are characterized by ill-defined tumor 
margins and a mixed proportion of atypical spindle cells, 
adipocytes, lipoblasts, and other histology [1, 5]. Given 
the heterogeneity of these benign and malignant entities 
diagnostic workup can be challenging. Management and 
treatment algorithm has traditionally been based on small 
retrospective case series rather than from large clinical 
trials.

Head and neck liposarcoma accounts for less than 5% of 
all liposarcoma [6], while a lipoma has a reported preva-
lence of 13–25% in the head and neck of adults [7]. It has 
been long appreciated that while lipomas below the clavi-
cle are more common in female patients, lipomas found 
in the head and neck region are more common in males 
[8]. Head and neck lipomas are typically superficial, while 
deep-seated lipomas are rarer and tend to present when 
they are clinically larger [8]. El-Monem et al. reviewed 
patient demographics and clinical presentations of 26 
head and neck lipomas over a three-year period. Lipomas 
were predominantly found in males (62.5%) and presented 
predominantly in the posterior subcutaneous neck (87%). 
Lipomas presented clinically as a slow-growing, pain-
less neck swelling that had been present for 6 months to 
7 years prior to surgical excision. On physical exam lipo-
mas were a non-painful, round, mobile mass with a char-
acteristic soft, doughy feel. Preoperatively, most lipomas 
were imaged using CT (n = 14), followed by US (n = 4), 
then MRI (n = 3). Additionally, Kim and Yang [9] reported 
two cases of lipoma unusually located in the parotid and 

sternocleidomastoid muscle and concluded that lipoma 
should be included in the differential of tumors involving 
the parotid gland. More recently, Najaf et al. reported 3 
cases of symptomatic cervical lipomas, which highlighted 
the anatomical complexity of the neck and the mass effect 
that a benign lipoma can have [10]. For a full review of 
clinical, histological, and cytogenetic features of lipoma 
tumours in the head and neck, see de Bree et al. [6]. For 
a review of imaging features of all soft tissue tumours of 
the head and neck, we guide the reader to detailed pictorial 
reviews [7, 11, 12].

Although not specific to the head and neck, Kransdorf 
et al. reviewed the radiological features of CT and MRI that 
distinguished a lipoma from a well-differentiated liposar-
coma. Thirty-five lipomas and 25 well-differentiated lipo-
sarcomas were retrospectively reviewed, assessing images 
for adipose tissue content, nonfatty components, and signal 
intensity and tissue attenuation. The authors concluded that 
features suggestive of malignancy included increased patient 
age, large lesion size, presence of thick septa (> 2 mm), nod-
ule and/or globular areas, and decreased percentage of fat 
composition (< 75%)[13]. Furthermore, the study found 
male sex, thick septa, and associated non-adipose masses to 
increase the likelihood of malignancy by 13, 9, and 32-fold, 
respectively. Taken altogether, risk factors for malignancy 
include age > 55 years, male sex, previous malignancy at 
same site and mass > 5 cm[4, 11, 13]; while radiological 
features suggestive of malignancy include low percent fat 
containing lesion (< 75%), calcifications, thick septa > 2 mm 
and non-lipomatous nodular or globular foci [7, 11, 13].

To ensure that the most appropriate radiological inves-
tigation is performed, referral guidelines have been devel-
oped. The European Society of Radiology (ESR) developed 
the referral guidelines, ESR iGuide, based on the Ameri-
can College of Radiology (ACR) Appropriateness Criteria 
[14]. Similarly, the iRefer guidelines are produced by the 
Royal College of Radiologists in the UK. These guidelines 
are evidence-based and implement rating scales to help 
referrers choose the most appropriate imaging modality for 
a clinical problem. However, there are no specific referral 
guidelines for suspected head and neck lipoma. Instead, 
head and neck lipoma fall under musculoskeletal soft tissue 
tumour guidelines, which were most recently revised by the 
European Society of Musculoskeletal Radiology (ESSR) in 
2015 [15]. These guidelines outline the patient history and 
clinical features that should be available to the radiologist, 
the recommended imaging modalities, as well as technical 
specifications and the criteria of what should be included 
in the radiology report. Briefly, the recommended first 
line investigation for patients with a suspected soft tissue 
tumour is ultrasound. However, if there is a clinical sus-
picion of malignancy, then a primary MRI should be con-
sidered. Additionally, the referrer should proceed to MRI 
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following US if the tumour is below fascia, size > 5 cm, any 
reasonable chance of being malignant or any sonographic 
doubt/not completely accessible by US. MRI is the imaging 
method with the best soft tissue contrast, while radiography 
or CT can be complementary to show calcification or ossifi-
cation and bone involvement. However, utilization of these 
guidelines remains poor. For example, Weiss and Colleagues 
(2021) investigated whether recommended MRI report ele-
ments were included in compliance with ESSR guidelines 
and found frequent deviations from standard protocol [16]. 
The study also found 32% of sarcoma MRI reports had a 
misinterpretation of the masses as benign. Additionally, a 
later study from the same group compared sarcoma radi-
ology reports before and after ESSR guidelines in 2015 
and found no improvement in the reports [17]. While these 
studies have assessed the utilization of ESSR Guidelines 
on malignant cases, no studies to date have assessed benign 
entities such as lipoma. Therefore, the objectives of this 
audit were to retrospectively identify cases of head and neck 
lipomas that were surgically resected over a 5-year period 
and to identify the radiological modality chosen, features 
discussed in the final report, and to compare management 
to the ESSR guidelines.

Methods

Data collection

Approval was given for this study by The Group Clinical 
Audit Committee at our institution. Pathology records were 
queried for all patients with a Systemized Nomenclature of 
Medicine Clinical Terms (SNOMED CT) code M88500 
(lipoma) and M88503 (liposarcoma) from January 2016 to 
December 2021 (Fig. 1). The query was further limited to 
head and neck patients treated by ENT, Plastics, or Ortho-
pedic Surgeons. Retrospective chart review of age, sex, 
pathology characteristics (site, size, immunohistochemistry), 
radiological features (modality, size, calcifications, septa-
tions, globular/nodular foci, report conclusion), and MDT 
discussion was performed. Each lipoma case was assessed 
for risk factors for malignancy (age > 55, male sex, previous 
malignancy at same site, mass > 5 cm), and radiological fea-
tures suggestive of malignancy (low percent fat containing 
lesion, calcifications, thick septa > 2 mm, non-lipomatous 
nodular or globular foci). Radiological features were identi-
fied as present, absent, or not discussed in the final radiology 
report.

Statistical analysis

All statistical analyses were performed in GraphPad Prism, 
version 9.0 for Mac OS (GraphPad Software, San Diego 

California USA). Patient demographics between ENT and 
Plastic services were compared using an unpaired Students 
t-test. A Fisher’s Exact Test was used to examine lipoma 
site between ENT and Plastic services and examine lipoma 
management in patients with and without risk factors 
(size > 5 cm, male sex, age > 55, previous mass at same site). 
A Chi Square test was used to examine radiological features 
that were and were not discussed in the radiology report. An 
alpha value of 0.05 was used for all statistical tests.

Results

Demographics

From January 2016 to December 2021, n = 2 head and neck 
liposarcomas were identified in two patients, and n = 138 
head and neck lipomas were identified in 136 patients. The 
final pathology report identified 129 benign lipomas (93%; 
two of which were recurrent lipomas), four benign fibroli-
pomas, three benign spindle cell lipomas, one intramuscular 
lipoma and one benign lipoma possible spindle cell/angi-
olipoma. Patient demographics can be found in Table 1. No 
oncological resections were identified in any of the lipoma 
cases, 10 cases were discussed at MDT, and 31 cases had 
imaging prior to local resection. Twenty-seven lipomas were 
excised through ENT, and 111 were excised through Plastics. 
When comparing both services, patients referred through 
ENT were on average older (Mean ± Standard Deviation; 

Fig. 1   Data collection methodology
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54 ± 11) than patients referred through plastics (48 ± 12), 
p = 0.008. There were no significant differences in patient 
sex, or size of lipomas.

Clinical risk factors for malignancy

Patients presenting with a soft tissue mass ≥ 5 cm were 
more likely to receive radiological investigation (OR 2.7 
[1.1–6.7], p = 0.04), but not more likely to receive MDT 
discussion (p > 0.05). No other risk factors were significant 
when looking at radiological investigation or MDT discus-
sion (age > 55 years, male sex, previous mass at same site). 
Patients presenting with 0 or 1 risk factor were not more 
likely to receive radiological investigation or MDT discus-
sion compared to patients with 2–3 risk factors, and no 
patients had all four risk factors documented.

Radiological investigation

Regions of the head and neck that received the most radio-
logical investigation included the anterior neck (percent of 
region imaged = 76%) and supraclavicular region (67%), fol-
lowed be the face (33%), posterior neck (24%), scalp (12%) 
and forehead (5%).

ENT services were more likely to receive referrals for 
lipomas in the neck (anterior and posterior) versus the head 
(e.g., forehead and scalp), odds ratio = 13.8 [4.7–35.3], 
p < 0.0001. Patients referred through ENT services were 
more likely to receive radiological investigation (73% ver-
sus 11% through Plastics), odds ratio = 22.3 [7.9–59.4], 
p < 0.0001.

Twenty-two percent of all lipomas received radiological 
investigation, as outlined in Table 2. Of these lipomas, 84% 
were initially investigated with ultrasound, while 16% were 
initially investigated with cross-sectional imaging (MRI 
or CT). Lipomas initially investigated with cross-sectional 
imaging did not have more risk factors for malignancy 
compared to those investigated initially with ultrasound 
(p > 0.05, Fisher’s Exact). Four patients received an MRI 1st 
line, and the indications provided were for a slowly enlarg-
ing mass of the posterior neck over 5 years (n = 1), painless 
mass of posterior neck (n = 1), occipital mass (n = 1) and 
one indication was not available for retrospective review. 
One patient was initially investigated with CT and had no 
indication provided for the scan, four patients had a second 
line CT following an US scan and the indications given were 
for further characterization of the soft tissue mass (n = 2), 
query liposarcoma (n = 1), and for a recurrent submandibular 
mass (n = 1). Of the five patients that received a CT scan, 
none had a documented contraindication to MRI. Taken all 
together, 22% of imaging referrals were inappropriate (9 of 
41 referrals).

Radiology reports were screened for features suggestive 
of malignancy, and the results are outlined in Table 3. There 
was a significant difference between the number of features 
that were (yes or no) and were not discussed (DND) in the 
radiology report, X2 = 28.2, p < 0.0001. The most common 
feature discussed was the estimated size of the lesion (75% 
of reports), however, 30% of these reports did not provide 
estimates for all three dimensions. Presence of calcifications, 

Table 1   Patient demographics

Lipoma (n = 138)

Patients (n) 136
Sex, % M(F) 70(30)
Age, Ave ± SD 49 ± 12
Size, mm Ave ± SD 32 ± 25
Most common site (%) Forehead (39)

Posterior neck (20)
Scalp (14)
Anterior neck (12)

Table 2   Radiology ordering behaviour

a Risk factors: size > 5 cm, male sex, age > 55, history of previous mass at same site
b Percent of row total

Radiological investigation # Risk factorsa for malig-
nancy (%)b

Notes

0 1 2 3

Ultrasound (n = 26) 15 42 35 8
Only US (n = 16) 19 50 25 6 3 Had an US follow up (at 1; 2; 4 years) prior to excision
MRI 2nd line (n = 6) – 50 33 17 Subsequent MRI was < 7 months following the US, except in 1 case that was 

2 years following the US
CT 2nd line (n = 4) 25 – 75 – 2 Had CT 2 years following the initial US

2 Had CT within 4 months of initial US and were then followed up with MRI or US
MRI (n = 4) 25 25 50 – 2 Had an MRI follow up (at 3 years; 2 then 4 years)
CT (n = 1) – – 100 – Had a subsequent MRI 3 days later, followed by an US guided core Biopsy
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septa and nodular/globular foci were seldom mentioned. 
Estimated percent fat composition was never reported, 
although descriptors for lesion morphology were provided 
(e.g., high signal on T1 or T2, homogenous fat suppression, 
well defined hyperechoic ovoid density).

Discussion

The purpose of this study was to retrospectively identify 
cases of head and neck lipomas that were surgically resected 
over a 5-year period and to identify the radiological modality 
chosen, features discussed in the final report, and to com-
pare management to the ESSR guidelines. ENT and plastic 
surgery services made up the majority of the head and neck 
lipoma workload. Regions of the head and neck that received 
the most radiological investigation included the supracla-
vicular and anterior neck, which tended to be referred to 
ENT services; whereas lipomas of the forehead and scalp 
were frequently not imaged and typically referred to plas-
tics. Twenty-two percent of all lipomas received radiologi-
cal investigation, with 84% initially receiving an ultrasound, 
in line with ESSR guidelines [15]. Thirty-seven percent of 
these lipomas received subsequent imaging, the majority of 
which were MRI, in line with ESSR guidelines. Further-
more, radiological features suggestive of malignancy were 
inconsistently reported on and not documented in multidis-
ciplinary discussions.

Differentiating benign from malignant adipocytic soft tis-
sue tumours at the initial clinical presentation can be chal-
lenging, particularly at our institution which is the national 
sarcoma centre where index for suspicion is high. Sarcoma 
comprises < 1% of all malignancies diagnosed annually, and 
liposarcoma accounts for 17–30% of all soft tissue sarcomas 
[6]. Even though liposarcoma is one of the most common 
soft tissue sarcomas, it is rare. Furthermore, head and neck 
liposarcoma accounts for less than 5% of all liposarcoma [6]. 
This agrees with the incidence of head and neck liposarcoma 
found at this institution; 1.4% over a 5-year period. Moreo-
ver, this is likely an overestimation of the true incidence of 

head and neck liposarcoma, as this is a national sarcoma 
centre, and false positives were excluded by study design.

Twenty two percent of all lipomas received radiologi-
cal investigation in this study, with 84% initially receiving 
an ultrasound, in line with guidelines [15]. This contrasts 
with El-Monem et al., where CT was predominantly used. 
Although this study pre-dates the ESSR Guidelines, El-
Monem et al., pointed out the cost/benefit ratio in develop-
ing countries between CT and MRI. However, Ultrasound is 
also cost effective in addition to using no ionizing radiation, 
and therefore, should still be the first line investigation in 
developing countries. Thirty-seven percent of the imaged 
lipomas in this current study received subsequent imaging, 
the majority of which were MRI, in line with guidelines. 
According to the ESSR guidelines, MRI is the imaging 
modality with the best soft tissue contrast, while CT can be 
complementary to show calcifications or ossification. Inter-
estingly, none of the patients that received a CT had a docu-
mented contraindication to MRI, and the CTs were typically 
followed up with an MRI. Additionally, CT was never per-
formed following an MRI in any of the cases reviewed in this 
study. Taken together, these results suggest that guidelines 
are not being consistently followed at the point of imaging 
referral. The limited awareness and use of radiology referral 
guidelines is not a new problem [18], and there have been 
several proposed solutions including adequate integration 
into existing referring physician’s workflow [18], along with 
incorporating machine learning algorithms [19].

Specific to differentiating lipoma from liposarcoma, we 
additionally evaluated the use of radiological features sug-
gestive of malignancy previously identified in the literature 
[11, 13], including low percent fat containing lesion, calci-
fications, thick septa > 2 mm, and non-lipomatous nodular 
or globular foci. These features were seldom included in 
the final report, suggesting how infrequent these features 
exist in benign lipoma. Although not specific to the head and 
neck, Wang et al. [20] published their own weighted scoring 
system for differentiating liposarcoma from lipoma based on 
clinical and MRI features, while Asano et al. [21] similarly 
published a scoring system based on clinical, radiological, 
and histopathological features. It would have been of inter-
est to compare the scoring systems in the head and neck, as 
this could have better alluded to risk stratification of benign 
and malignant adipocytic tumours. However, there were not 
enough head and neck liposarcomas (n = 2) to evaluate the 
predictive value of these features in this study. As future 
work, it would be of interest to review the images in this 
study to re-classify the radiological features that were not 
discussed as “yes” or “no.” A significant presence of these 
radiological features in benign lipomas would indicate low 
specificity and not predictive of malignancy. Furthermore, 
due to the retrospective nature of the study, we were not 
able to quantify the radiological features that were verbally 

Table 3   Radiological features suggestive of malignancy discussed in 
the final report

a Did not discuss

Yes (%) No (%) DNDa (%)

Size 75 0 25
Calcifications 6 8 86
Septa > 2 mm 6 0 94
Nodular/globular foci 3 19 78
% Fat composition 0 0 100
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discussed at MDT but not documented in the report. While 
we recognize the impracticality of including these features 
in the radiology report of every suspected lipoma, discussion 
of these features is important at MDT as they can inform 
the clinical decision-making process, including proceed-
ing to subsequent imaging, biopsy, and surgical approach. 
Interestingly, there was no difference in documentation of 
these features between lipomas that were and were not dis-
cussed at MDT, suggesting over investigation of lipomas at 
MDT including further imaging and biopsy prior to surgical 
resection.

A survey of referring clinicians and radiologists by Bos-
mans et al. found 97% of clinicians surveyed believed that 
the radiologist should know what clinical question the cli-
nician wants answered [22]. Additionally, they found 95% 
of clinicians thought anyone who requests an examination 
that is not routine should clearly state a clinical question. 
Therefore, the question remains, if these radiological fea-
tures of malignancy are to be included in the reports of cases 
that have high clinical suspicion, e.g. at MDT, should the 
referring clinician explicitly state this in the requisition or 
should the radiologists know to include them in the report? 
We suggest the documentation of these features for lipo-
mas that make it to MDT through the implementation of 
a checklist for reporting soft tissue masses of the head and 
neck suspicious for malignancy, as outline in Fig. 2. This 
checklist could be implemented as a structured requisition 
or report. Checklists may have a greater role in continu-
ing medical education by providing radiology and surgical 
trainees with a simple tool to aid in carrying out referrals 
and writing complex reports. Similarly, a recent study by 
Benhabib et al. [23] looked at the report reliability following 
implementation of Standardized reporting on preoperative 

CT assessment of potential living renal transplant donors 
and found all outcome variables to significantly improve. 
The authors also outlined the importance of involving the 
referring physicians in optimizing the standardized report 
template, while other studies have also highlighted the 
increased ease of extracting information from standardized 
reports [24].

Conclusion

This study is the largest retrospective analysis in the litera-
ture of head and neck lipoma and liposarcoma to the authors' 
knowledge. As expected, the incidence of liposarcoma is 
low. There is limited awareness of radiology referral guide-
lines superimposed with a tendency to over-investigate 
lipoma. Furthermore, radiological features suggestive of 
malignancy were infrequently reported on and not docu-
mented in MDT discussion. Therefore, we propose an MDT 
checklist for referring physicians to aid in diagnostic work-
up of clinically suspicious lipoma.
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Fig. 2    MDT Checklist for suspected Lipoma/Liposarcoma
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