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LAY ABSTRACT
Nodular cystic fat necrosis presents as palpable 
lumps, most commonly on the lower extremities after 
a trauma. Patients may report these cystic structu-
res many months after the trauma. This case report 
illustrates the ultrasonographic appearance of nodular 
cystic fat necrosis. This is a benign finding that does 
not require treatment or removal if no pain or aesthe-
tic discomfort is present.

Objective: Morel-Lavallée lesion is a well-known 
entity after a high-energy, shearing trauma. 
Another form of lesion in the subcutaneous tissue 
is fat necrosis, presenting as a palpable mass. The 
most common presentation of fat necrosis is oil 
cysts, which occur mainly in the breast. However, 
in the lower extremities fat necrosis appears as 
nodular cystic fat necrosis. We report here a case of 
a patient with multiple injuries after a low-velocity 
trauma, who developed fat necrosis.
Results: Six months after the traumatic event the 
patient reported multiple subcutaneous lumps 
on the right knee. On ultrasonography, the pro-
bable diagnosis of post-traumatic fat necrosis 
with consequent development of nodular cys-
tic fat necrosis was seen. The diagnosis was 
­confirmed based on magnetic resonance imaging 
(MRI).
Discussion: Fat necrosis should be included in the 
differential diagnosis in cases of tissue injuries 
after a trauma. Fat necrosis can present months 
or years after the initial injury. It is a benign 
entity and is the result of an organized haemorr-
hage, swelling and oedema that progresses with 
fibrosis. There is no absolute need for surgical 
treatment. 
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Morel-Lavallée lesion is a well-known entity after a 
high-energy shearing trauma. It is a closed deglo-

ving soft-tissue injury, in which the skin and subcutaneous 
tissues are separated from the fascia superficial to the 
underlying muscle plane. Shear injury disrupts perfora-
ting vessels and lymphatics, creating a potential space 
filled with serosanguinous fluid, blood and necrotic fat 
(1). Another type of lesion found in the subcutaneous 
tissue is fat necrosis, an isolated benign finding after a 
variable history of trauma, which presents as a palpable 
mass within the subcutaneous tissue (2). The best-known 
form of fat necrosis is oil cysts. These cysts are found 
mainly in the breast after injury to the fatty breast tissue. 
Findings of nodular cystic fat necrosis or encapsulated fat 
necrosis lesions in the extremities are rare (3).

We report here a case of a male patient who had had a 
low-velocity trauma with crush injury, multiple bone frac-
tures and soft tissue injuries, who presented with distin-
ctive lumps subcutaneously on the right knee joint several 
months after the initial injury. 
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A 46-year-old Caucasian man was admitted to our rehabilita-
tion department at the Ghent University Hospital following 
a road traffic accident in which he was hit by a truck while 
he was cycling. On admission to the emergency department, 
the patient presented with the following injuries:

•	 left open trimalleolar fracture, for which he received 
an open reduction and internal fixation. Associated 
peripheral nerve injury of the peroneal nerve;

•	 medial femoral condyle fracture of the right knee, for 
which he received screw fixation;

•	 radial neck fracture of the right elbow, with conserva-
tive therapy;

•	 bilateral Morel-Lavallée lesion at the lateral hip regions. 

Three weeks after the accident, he started intensive mul-
tidisciplinary rehabilitation in an inpatient rehabilitation 

centre. The patient was transferred to the Plastic Surgery 
Department for 1 week because there was a need for a 
free tissue transfer flap to cover the skin lesions of the left 
anterior ankle.

Six months after the traumatic event, the patient repor-
ted multiple subcutaneous lumps at the right knee joint. 
These nodules were not painful; there was no local heat 
or redness of the skin. The lumps had not been present at 
the start of rehabilitation and the patient reported that they 
were increasing in size. 

Ultrasonography of the knee joint was performed, reve-
aling intra-articular fluid and a Pellegrini-Stieda lesion of 
the medial collateral ligament. In the subcutaneous tis-
sue, medially and laterally, anechogenic structures with a 
sharp, well-defined edge (Fig. 1) were observed with an 
associated posterior enhancement.

A probable diagnosis of post-traumatic fat necrosis 
with consequent development of nodular cystic fat necro-

sis was seen (Fig. 1). An 
additional magnetic reso-
nance imaging (MRI) 
scan was performed, 
confirming the visuali-
zed cysts (Fig. 2). The 
patient was reassured that 
the findings were benign, 
and it was explained 
that no further treatment 
was necessary at pre-
sent. Clinical follow-up 
6  months later revealed 
a stable presentation with 
absence of pain. 

DISCUSSION

Epidemiology
The incidence of periphe-
ral fat necrosis after 
trauma is not well des-
cribed, with few reports 
in the literature (4). The 
lesions usually occur in 2 
distinct populations: adol-
escent boys and middle-
aged women, with a pre-
dilection for the lower 
extremities. It can also be 
found on the upper extre-
mities, trunk and hip (4).

Differential diagnosis 
of the fat necrosis lesion 
should include other 
post-traumatic injuries, 
such as the well-known 
Morel-Lavallée lesion, 

Fig. 1. Ultrasonography images of the medial right knee (14MHz transducer). The sonographic characteristics 
of these findings are well-defined oval structures with an anechogenic appearance and capsule (arrows). 
There was no angiogenesis present or oedema around the structures. Some through transmission is present 
on the left-hand image.

Fig. 2. Magnetic resonance imaging T2 TSE fat suppression transverse sequence of the right knee with nodular 
cystic fat necrosis (arrows). 
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coagulopathy-related haematoma, and rarely, post-
traumatic early-stage myositis ossificans with diffuse 
subcutaneous oedema.

The time between injury and observation of palpa-
ble lump deformity is most often prolonged (5). Morel-
Lavallée is more commonly found in the primary hours to 
days after the trauma, but, in one-third of patients, it pre-
sents only months or years after the initial injury (1). The 
duration of the lesions varies in the literature from several 
weeks to approximately 3 years; however, cases of up to 
10 years duration are described in case reports (6).

Pathophysiology
Fat necrosis is a benign entity, frequently described as a 
palpable mass within the subcutaneous tissue (2). Nodular 
cystic fat necrosis was first described by Przyjemski & 
Schuster (6). In comparison with the Morel-Lavallée 
lesion, there is almost always a prolonged interval bet-
ween the injury and the initial observation and diagnosis.

The underlying pathophysiology of fat necrosis is not fully 
known; however, it is agreed by many authors that it is the 
result of an organized haemorrhage, vascular insufficiency, 
swelling and oedema, which progresses with fibrosis. This 
can result in soft-tissue deformity, either from palpable full-
ness or loss of subcutaneous fat volume (5). Approximately 
half of the lesions are mobile (4). In 1997 Tsai et al. (5) 
performed a retrospective cohort study with 13 patients, in 
which only 23% could recall the initial trauma. 

The distinct form of fat necrosis in the breast is known 
as oil cysts, in which a macroscopic pool of oil develops, 
rimmed by a thin membrane. The transition of fat necrosis is 
classified into 4 phases, which describe the relationship bet-
ween the broad spectrum of imaging characteristics and the 
underlying pathogenesis (7). In the first, hyperacute, phase 
vessel damage results in the initial inflammatory reaction, 
which is characterized by transient arteriolar vasoconstric-
tion with a halo of oedema, caused by the fluid transudation 
on imaging. In the second phase, or inflammatory phase, the 
endothelial damage activates the coagulation cascade, which 
creates the fibrin meshwork, and deposition of granulation 
tissue and angiogenesis may occur. The third phase consists 
of the formation of the lipid cyst, which occurs as the local 
destruction of adipocytes by the release of lipases. This can 
form a fibrous capsule around the oily fatty acids. The final 
phase is characterized by a type of foreign-body or chronic 
granulomatous reaction, resulting in irregular fibrosis or cal-
cification. This occurs only if there is no encapsulation pre-
sent (7). 

Technical investigations
The above-mentioned phases correlate with the different 
descriptions of these cysts in ultrasonography. 

•	 Phase 1: the hyperacute inflammatory phase correlates 
with oedematous fat, which is indistinguishable from 
other aetiology.

•	 Phase 2: the acute inflammatory phase correlates with 
homogenous or heterogeneous hyperechoic masses 
or complex cysts. There may be vascularization with 
enhancement on power Doppler with granulation tis-
sue, depending on the fibrous staging.

•	 Phase 3: the lipid cyst formation phase shows round or 
oval, smooth-bordered, hypo-or an-echoic masses, with 
variation in appearance depending on wall calcification. 
This wall calcification increases the hyperechoic border 
and acoustic shadowing. 

•	 The final phase, when there is no capsulation, can give 
findings similar to both phases 2 and 3, as described 
above (8).

In 47.4% of all cases the fat necrosis in the breast presents as 
cystic masses without through transmission enhancement on 
ultrasonography (9). Other possible presentations are cystic 
lesion associated with mural nodules and cystic mass with 
enhanced through transmission (9). In a study by Walsh et al. 
in 2008 (2) 5 cases of isolated fat necrosis involving the torso 
or extremities were identified with a sonographic evalua-
tion, and confirmed pathology reports were reviewed. They 
concluded 2 different presentations of isolated fat necrosis. 
One manifestation had a well-defined isoechoic mass with 
a surrounding hypoechoic halo. This represents the fibrous 
capsule (2, 8). The other manifestation was that of a poorly 
defined hyperechoic region in the subcutaneous fat, consis-
tent with cellulitis (i.e. the inflammatory phase) (2).

MRI images also vary, correlating with the pathophy-
siological phases, and depending on the inflammatory 
reaction, the liquefied fat and the fibrosis, which deter-
mine the signals. The most common appearance is the 
lipid cyst with hypointense T1-weighted with fat satura-
tion and hyperintense T1-weighted without fat saturation. 

The “black hole sign” is also described, meaning a 
marked hypointensity on Short Tau Inversion Recovery 
(STIR) images compared with surrounding fat (3, 9).

Differential diagnosis
The differential diagnosis for these images consists of 
seroma, lipoma, angiomyolipoma (considered a vascular 
variant of lipoma), epidermal inclusion cyst and dermato-
fibrosarcoma protuberans (malignant skin tumour).

On ultrasound a seroma can often not be distinguished from 
an oil cyst. Additional MRI imaging facilitates the differentia-
tion; seromas are hypointense on T1-weighted images (74%), 
and hyperintense on T2-weighted and STIR images (10).

A lipoma is oblong, with a variable echogenicity 
depending on the presence of interspersed fibrous tissue 
(which creates a hyperechoic appearance). The epidermal 
inclusion cyst should be kept in mind in the presence of 
increased posterior through-transmission (2).

Treatment
No surgical treatment is necessary for palpable areas of fat 
necrosis; they may remain unchanged, regress or resolve (3).
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Aspiration or surgical excision are options if pain or 

aesthetic discomfort are present. A modest aspiration by 
using a syringe and a hypodermic 18-gauge needle is des-
cribed for fat necrosis of the breast, mainly in the case of 
oily fluid and if the patient has discomfort (9). Depending 
on the size of the defect after excision, fat grafting or local 
tissue rearrangement may be necessary (3).

CONCLUSION
This case report shows a distinctive picture of fat necro-
sis, in the form of nodular cystic fat necrosis. This presen-
tation is rare, in contrast to the typical lesion of oil cysts, 
described in the breast. It can manifest in the extremities 
months after the initial trauma. It is a benign entity that 
does not need further treatment and can present with a 
variable appearance during ultrasonography. The most 
common appearance of these cysts is a hypoechoic mass 
with smooth margins and without significant acoustic 
enhancement. The variable characteristics of fat necrosis 
on ultrasound correlate with the underlying pathophy-
siology, consisting of 4 phases, ranging from the hype-
racute inflammatory phase to the chronic granulomatous 
reaction. MRI can be used to confirm the diagnosis, 
mainly through differentiation from seromas. 
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