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Introduction

Abstract
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Objective: In this essay, the manifestations, possible etiologies, diagnostic approachs, treatment methods and complications of lipo-
mas are reviewed.

Methods: A thorough review of the literature is conducted, a series of 12 patients are outlined and briefly examined.

Results: Lipomas may present as asymptomatic tumors or produce distressing signs and symptoms such as pain, swelling and over-
growth. Some lipomas may be identified by physical examination alone. However. magnetic resonance imaging (MRI) is the conclu-
sive method of evaluation especially in deeper lesions.

Conclusions: In the absence of indications or cosmetic concerns, observation stays the standard of care. When pain, itching, com-
pression symptoms or disfigurement impress the patient, surgical removal and pathology assessment are typically recommended. 
Malignant transformation rarely occurs.

Lipomas are determined as a common subcutaneous neo-
plasms composed primarily of mature adipose (fat) cells [1]. That 
present as painless palpable masses.

In fact, these painless, slow-growing masses are the most com-
mon tumors in the body encountered by clinicians [2].

In 2% to 3% of affected patients, multiple lipomas can oc-
casionally be associated with specific disorders such as multiple 
hereditary lipomatosis, which has an autosomal dominant mode 
of inheritance [3]. Dercum disease (adiposis dolorosa), which is 
typically seen in obese, postmenopausal women in whom multiple 
painful lipomas occur mostly around the hips and thighs with a 
simple dominant pattern of inheritance [4]. There are also rare 
congenital syndromes that include: Proteus syndrome, Multiple 
endocrine neoplasia (MEN) type 1, Gardner syndrome, Cowden 
syndrome, Benign symmetric lipomatosis (Madelung disease) and 
Bannayan-Riley-Ruvalcaba syndrome (BRRS) [5,6].

Anatomical pathology
Histologically, lipomas are soft, yellow to orange lobulated mass 

enclosed in a fine layer of fibrous tissue, uniform and well-circum-
scribed.

These benign tumors weighing only a few grams and usually 
range from 1 to >10 cm in size distributed throughout the body 
expected to affect the trunk and upper extremity [7]. However, oc-
casionally can be found elsewhere adipocytes are normally pres-
ent such as deeper locations of the body featuring the following: 
intermuscular and intramuscular lipoma, periosteal and periosteal 
lipoma, synovial lipomatosis and Intracranial lipoma [9].

Clinical pathology
Although these often-benign soft tissue lesions are rarely dis-

tinguishable from normal adipose tissue (Figure 1), lipomas drive 
from mesenchymal preadipocytes instead of mature adipocytes 
[10,11].

Some related benign variants of lipomas include a heteroge-
neous combination of other mesenchymally derived tissues such 
as: angiolipoma, which composed of vast narrow vascular ruts the 
mature adipocytes; fibrolipoma which contain plentiful fibrous 
tissue; chondroid lipoma, which contain cartilaginous elements 
among adipocytes; ossifying lipomas, which contains mature meta-
plastic bone; myolipoma which include adipocytes inter mixed 
with hematopoietic tissue; myxolipomas, which contain abundant 
mucoid mesenchymal tissues; lipoblastoma, a rapidly growing neo-
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plasm composed of embryonal white fat with variable degrees of 
myxoid changes Occurs predominantly in infancy; spindle cell li-
poma, which get their name from the spindle cells they contain [9].

Epidemiology
Lipomas represent the most common noncancerous soft-tis-

sue tumor in humans and have a prevalence of about 1 out of every 
100 persons worldwide [13]. The prevalence of multiple lipomas 
has been cited as 5% of patients [8]. Lipomas have a negligibly 
higher incidence in males compared to females [12]. Although they 
can arise at any age, they are typically noted in middle-aged adults 
especially those of the fourth to sixth decades of age and develops 
in all races equally [13].

Etiology
The exact cause of lipomas is unknown. A genetic association 

has been demonstrated in a minority of patients, a gene associa-
tion has been described on chromosome 12 in some solitary li-
pomas; In a subgroup of lipomas, spontaneous mutation in the 
HMGA2-LPP (located on 12q14.3) was involved in tumor patho-
genesis [14]. The following chromosomal aberrations have been 
linked to proliferation of adipocytes: 13q portion loss, 12q13-15 
region, 6p21-23 region, and other loci anomalies [15].

The incidence of lipomas is also boosted in patients with obesi-
ty, dyslipidemia [16] mitochondrial dysfunction [17] and endocri-
nopathies such as nodular goiter [18], diabetes mellitus [19] and 
Cushing’s syndrome [20]. Considerable reports of long-term im-
munosuppression (especially corticosteroid therapy) association 
with the development of lipomas have been stated [21]. a massive 
lipoma evolution in a diabetic patient treated with chlorpropamide 
has also been reported [22]. Following statements postulates the 
mechanisms responsible for the genesis of lipomatous neoplasms 

Figure 1: Histopathological examination of the specimen (haematoxylin and eosin). (A) A view of the lipoma showing  
adipose cells. (B) A view with mature adipose cells without atypia. 

Credit: Seyed Amirhossein Dormiani Tabatabaei; M.D.

following antecedent traumatic injury. a conceivable link between 
trauma and lipoma development which have been dubbed post-
traumatic lipomas (PTL) has been proposed [23], hypothesizing 
implicated trauma leads to the penetration of normal deep adipose 
tissue through a dissociated overlying septa named Scarpa’s fascia 
at the level of a perforating vessel to shape “pseudolipoma”. It con-
sists of typical adipose tissue in an abnormal site and is not sup-
posed as a true lipoma because it is not encapsulated [24,25]. Al-
ternatively, the local blunt trauma to the respective area also causes 
subsequent haematoma, lymphatic effusion, local inflammation 
and necrosis leading to cytokine release triggering mesenchymal 
precursors (preadipocytes) differentiation and development to 
mature adipocytes and the formation of lipomas [9]. it is also spec-
ulated that chronically minor traumas especially to the areas, in 
which fat tissue is found between the bone and the firm skin, may 
activate the development and enlargement of lipomas. Metabolic 
regulation of adipose tissue have complex controlling aspects. Lo-
cal or circulating growth factors (GH) or insulin-like growth factor 
(IGF), cytokines, or products of degradating haematoma could ini-
tiate these differentiations [26]. A specific example of this clinical 
condition is the ‘lipoma arborescens’. This entity can be illustrated 
as subsynovial villous proliferation of mature adipocytes due to co-
existing chronic inflammation of the synovium [26,27]. Several cri-
teria have been cited to clarify a cause-and-effect relationship: The 
severity of the injury to initiate reparative multiplication of cells; 
prior integrity of the affected part; tumor arising within the site of 
the injury; histologic combination of tumor consistent with under-
lying tissue; and reasonable latent period [28,29].

Diagnosis
History and physical examination by a medical doctor are the 

basis of diagnosis. lipomas oftentimes present as a soft non-tender 
mass as illustrated in figure 2.
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Subcutaneous lipoma has a characteristic “doughy” feel on pal-
pation [30]. Occasionally radiologic study may be prudent in cases 
to confirm the adipose nature of the lesion, include the following.

Location in deep tissues, the thigh, or retroperitoneal space, 
fixation to underlying tissues, pain, rapid growth and giant size. 
Plain radiograph shows an area of typical radiolucency known as a 
“water-clear density” [31]. Using ultrasound examination, a homo-
geneous and circumscribed hyperechoic area may be observed as 
shown in figure 3 [32]. 

Figure 2: A 39-year-old man presented with a subcutaneous lipoma on the lateral side of the left forearm (the arrow).  
The mass, was mobile with respect to the over- lying skin but fixed to underlying structures.

Computed tomography (CT), exhibit non-enhancing, low at-
tenuation lesions with smooth edges and distinct margins [33]. 
In magnetic resonance (MR) imaging, lipomas appear as a homo-
geneous, high-intensity signal similar to subcutaneous fat [34]. 
However, histologic examination after complete excisional biopsy 
remains definite diagnostic method [35]. It is cited that a clinico-
pathological correlation between the cytogenetic and the morpho-
logical subtypes of lipomatous neoplasms could serve as a signifi-
cant diagnostic standards in controversial cases [27].

Figure 3: (A) A lipomas sonogram of a 40-year old man with a 4-year history of a right buttack mass.  
(B) lipoma sonogram of a 60-year old man with superficial abdominal mass. The arrow shows a lipoma’s hypeecoic capsule. 

Credit: Seyed Amirhossein Dormiani Tabatabaei; M.D.
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Treatment 
Lipomas do not regressess spontaneously. Unchanging lesions 

often are observed without intervention. The majority of the pa-
tients desire treatment for lipomas due to cosmetic reasons (50). 
However, The decision to employ surgical excision relies on con-
siderable factors, including size of lesion (especially in cases with 

the size of greater than 10 cm), rapid growth, location, patient co-
morbidities and symptoms such as pain or itching. liposuction is 
an alternative removing strategy for large lipomas [36]. Complete 
surgical excision of the capsule and lobules is recommended for a 
better outcome [37]. (Figure 4).

Figure 4: The exisional biopsy of a subcutaneous lipoma located on the back of a 41-year old woman. The patient complained of  
swelling and itching over the upper trunk around the site of mass. Intraoperatively, the lobulated tumor was found to resect completely. 

Eight months after resection, there was no recurrence.

Liposuction and lipolytic injection therapies are used in the 
management of lipomas [38]. Employing injections of Predniso-
lone (a corticosteroid agent) and isoproterenol (a β-2 adrenergic 
agonist agent) in combination is also a modality of treatment that 
induces the lipolysis and decreases superficial subcutaneous lipo-
ma’s volume by 50% over 4 weeks in addition to the ease of post-
injection surgical removal [39]. Furthermore, intralesional phos-
phatidylcholine and deoxycholate have been employed to shrink 
tiny lipomas [40].

Complications
Lipomas seldom cause complications. However, the mass effect 

is reported in some cases, Operative complications include neuro-
vascular injury, hematoma, and hemorrhage [37].

Prognosis
The prognosis is remarkable for benign lipomas and carry no 

risk for malignant transformation [2]. Recurrence is not expected 

if the anatomical excision was complete [37]. However a 3-year 
follow-up is recommended. In patients with complex anatomical 
infiltration, follow-up MR imaging to monitor for local recurrence 
is reasonable if symptoms develop [38].

Malignant variation
Liposarcomas Like lipomas, usually present as a small painless 

mass, although high-grade lesions may develop rapidly [42]. The 
etiology of a liposarcoma is unknown, malignant transformation of 
lipomas is rare [43].

MR imaging shows thick irregular septa are enhanced with gad-
olinium contrast.

Treatment of liposarcomas requires wide local excision even 
amputation, (neo)adjuvant chemotherapy or radiotherapy are ad-
ministered [44].
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The most common complications of liposarcomas are recur-
rence and metastasis [45].

Clinical case series
To demonstrate the clinical manifestation and surveillance of 

lipomas, a series of 12 patients is briefly reviewed (Table 1). 8 
male and 4 female patients presented at an average age of 49 years 
(range, 30-68). The mean tumor size was 2.3 cm × 1.4 cm × .9 cm. 
A miscellany of presentations was inspected that included a lesion 
on the body surface. The most common presenting symptoms were 

Patient  
No. Age Sex Location Presenting 

symptoms Tissue involvment Tumor size Treatment  
approach 

Follow-
up

Recur-
rence Note

1 60 M Lumbosa-
cral

Painless mass 
 × 4 years

Superficial, fixed to 
underlying Tissue, not 
fixed to overlying skin

5.1 × 2.9 × 2 
cm3

Surgery 
Longitudinal 

incision, simple 
dissection.

36 
months

No -

2 39 M Anterior 
ulnar aspect 
of forearm 

Painless mass
 × 4 years

Superficial, fixed to 
underlying Tissue, not 
fixed to overlying skin

2 × 1.1 × .5 
cm3

Surgery 
Longitudinal 

incision, simple 
dissection.

N/A N/A Figure 2

3 66 M Posterior 
aspect of 
the left 
thigh 

Painless mass 
× 12 months, 

Itching 

Superficial, Fixed to 
Overlying/underlying 

Tissue

3.5 × 1.7 × 
1.1 cm3

Surgery 
Longitudinal 

incision, simple 
dissection.

12 
months

No -

4 41 F Left shoul-
der 

Painless mass 
 × 16 Months 

Superficial, Fixed To 
underlying Tissue, not 
fixed to overlying skin

1.8 × 1 × .9 
cm3

Surgery 
Longitudinal 

incision, simple 
dissection.

30 
months 

No -

5 40 M Left lower 
quadrant of 

abdomen

Painless mass 
 × 4 years

Superficial, Fixed To 
underlying Tissue, not 
fixed to overlying skin

2.2 × 1.8 × 
1.1 cm3

Surgery 
Longitudinal 

incision, simple 
dissection.

30 
months 

No Figure 3 
(B)

6 68 M Left Infra-
scapular 

Painless mass 
 × 14 months

Superficial, Fixed To 
underlying Tissue, not 
fixed to overlying skin

2.6 × 2 × 1.1 
cm3

Surveillance N/A N/A -

7 41 F Posterior 
upper trunk 

Swelling mass
 × 3 Years,

Itching

Superficial, Fixed To 
Overlying/underlying 

Tissue

3 × 1.6 × 1.3 
cm3

Surgery 
Longitudinal 

incision, simple 
dissection.

8

months 

No Figure 4

8 54 M dorsal ra-
dial aspect 
of forearm 

Painless mass 
× 14months,

itching 

Superficial, Fixed To 
underlying Tissue, not 
fixed to overlying skin

1.4 × 1.1 × .5 
cm3

Surgery 
Longitudinal 

incision, simple 
dissection.

N/A N/A -

9 56 M Multiple 
masses

Painless mass

 × 6 years

Superficial, Fixed To 
underlying Tissue, not 
fixed to overlying skin

8 masses 
observed, 
the largest 

one Was 2.6 
× 1.7 × .5 

cm3

Surveillance 26 
months

No changes 
was noticed 

Unremark-
able family 

history 

10 33 F Anterior 
aspect of 
left thigh 

Painless mass

 × over 10 years

Superficial, Fixed To 
underlying Tissue, 

fixed to overlying skin

3.4 × 2.4 × 1 
cm3

Surgery 
Longitudinal 

incision, simple 
dissection.

6

months

No -

the explanation of a bulk, discomfort, swelling and decreased func-
tion. Two patients complained of itching over the mass location.

Surgical incision and approach were the same. Some lipomas 
involved surrounding tissues such as nerves, vasculature, muscula-
ture, tendons, and skin, which demonstrated the possibility of these 
neoplasms to interfere with functions of the limbs. As a result, half 
of them needed significant dissection from adherent structures to 
provide complete excision. Ten of 12 patients returned for follow-
up between 6 and 36 months. There were no recurrences.
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11 54 M

Medial 
aspects of 
right and 
left arms

Painless mass

 × 2 years

Superficial, Fixed To 
underlying Tissue, not 
fixed to overlying skin

1.1 × .9 × .5 
cm3And 2.1 

× 1.3 × .5 
cm3

Surveillance 10 
months No -

12 30 F Lateral as-
pect of left 

flank

Painless mass

 × 6 Months

Superficial, Fixed To 
underlying Tissue, not 
fixed to overlying skin

.9 × .5 × .- 
cm3 

Surveillance 
Changed to sur-

gery 

18 
months

Changed 
to1.4 × .9 × 
.6 cm3 and 
another 1 

× .5 × .-cm3 
Lesion 

detected 

Patho-
logical 

assessment 
Reported 

benign 
lipomas

Table 1: Clinical manifestation and surveillance of lipomas*.

*F: Female; M: Male; L: Left; R: Right; N/A: Not Available

Summary and Conclusion
This article summarizes the present understanding of the 

pathophysiology, modalities of diagnosis/treatment, and com-
plications of lipomatous neoplasms. Lipomas stay a common be-
nign tumor of the body. Superficial lipomas may be diagnosed by 
physical examination unaided. For more complex situations, Mag-
netic resonance imaging (MRI) is most beneficial for diagnosis and 
treatment planning. Most lipomas are approached by surgical exci-
sion with few complications or reproduction. Malignant permuta-
tion seems rare.
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