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1  |  INTRODUC TION

Fat necrosis, in particular fat necrosis of the newborn, is well 
recognized as an entity in literature and fat necrosis post autol-
ogous fat transfer to the breast has been described.1 Fat necro-
sis resulting from autologous fat transplantation (AFT) performed 
for facial filling has, however, been less extensively reported and 
is noteworthy for recognition, especially due to the potential of 
permanent scarring.2 The clinical presentation of fat necrosis can 
be varied and ranged from palpable firm papules, nodules, and 
plaques to a tender mass. The most commonly described types of 
fat necrosis include oil cysts, calcification, and sclerosing nodules.3 
If fat necrosis takes place superficially or close to the skin, it tends 
to induce more inflammatory responses and can cause dermatitis, 

skin retraction, and cutaneous eruptions because of the inherently 
higher immunogenicity of skin.3 Postinflammatory hyperpigmen-
tation can also develop. Detection of fat necrosis is based primar-
ily on physical examination followed by imaging (ultrasonography, 
computed tomography, magnetic resonance imaging) or histologic 
studies when necessary.3

There is a wide range of fat necrosis rates after AFT on the breast; 
anywhere from 2–20% has been published in the literature.4–7 To our 
knowledge, there are only two published cases of facial fat necrosis 
after AFT.2,8 This is not unexpected, as the face consists of well-
vascularized tissue that makes it easier for autologous transfers to 
survive. Predisposing factors that could compromise the viability of 
fat grafting include insufficient vascularization, intratissue mechani-
cal stresses, inflammatory reactions, and overfilling.9,10
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Abstract
A 52-year-old female patient developed facial fat necrosis presenting with cutaneous 
induration three weeks after minimal access cranial suspension (MACS) lift with au-
tologous fat grafting from the abdomen. Given that the patient received the Moderna 
SARS-CoV-2 vaccine one week after surgery, we hypothesize that the former predis-
posed her to tissue ischemia leading to fat necrosis. Histological findings after biopsy 
were consistent with fat necrosis, which included marked dermal fibrosis with areas 
of focal fat necrosis, lipophages, multinucleated giant cells, and siderophages. It is 
our hope that documenting this rare development in literature may serve as encour-
agement for adverse effect reporting after the SARS-CoV-2 vaccine administration 
and may boost inspection and monitoring of other health consequences by regulating 
agencies.
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The incidence of skin flap necrosis as a postoperative complica-
tion of rhytidectomy has been reported between 1.1% to 3.0%.11 Flap 
necrosis is commonly linked to ischemia due to hematoma formation, 
which limits blood flow via vascular congestion.11 Ischemic changes 
may present in two ways: a purplish discoloration of the skin flap as 
a result of venous congestion, or a more pale flap due to arteriolar 
compromise.12 It is most frequently seen in the pre- and postauric-
ular areas since the tension is greatest in this area, the blood supply 
travels farthest in this location, and the available flap is the thinnest.11 
Some associated causal factors include excessive undermining, in-
fection, history of diabetes, history of radiation therapy, and some 
systemic medical conditions such as Raynaud's disease.11,12 Smoking 
and tobacco use are directly linked to an ischemic process in these 
manipulated tissues that can lead to necrotic tissue formation.11,12

Here we report the case of an adult female who developed facial 
fat necrosis after autologous fat transfer and facelift surgery. The 
case is unique not just because of the rarity of this adverse event 
but also because of the potential connection to the Moderna SARS-
CoV-2 vaccine.

2  |  C A SE PRESENTATION

A 52-year-old nonsmoking female with a past medical history of 
asthma, presented with skin-colored nontender indurated 1–3  cm 
papules and nodules coalescing into plaques with associated dimpling 

over the nasolabial folds extending to bilateral cheeks (Figure 1). The 
patient had previously undergone a minimal access cranial suspension 
(MACS) lift with autologous fat grafting from the abdomen six months 
prior to presentation. She had a total of 3 mL of harvested fat injected 
into the nasolabial folds and marionette lines. She denied any dis-
charge from the wound, skin discoloration, ulceration, abscess forma-
tion, fever, chills, malaise, weight loss, respiratory or gastrointestinal 
discomfort. She received her second dose of Moderna SARS-CoV-2 
vaccine one week after surgery and two weeks after vaccination, she 
started to notice induration on her cheeks. She had no personal or 
family history of VTE, PE, or known hypercoagulable state.

Laboratory examination for protein C, protein S, Factor V Leiden, 
ANA, anticardiolipin antibody, ANCA, and lupus anticoagulant was 
all negative. Coagulation studies were normal. Tissue cultures for 
bacteria, atypical mycobacteria, and fungi were negative. The patient 
underwent an incisional biopsy that revealed marked dermal fibrosis 
with areas of focal fat necrosis, lipophages, multinucleated giant cells, 
and siderophages (Figure 2). PAS and acid-fast stains were negative. 
Her clinical and pathological findings were suggestive of facial fat ne-
crosis. Informed consent was obtained prior to the biopsy.

3  |  DISCUSSION

While it is impossible to determine why our patient developed fa-
cial fat necrosis, a very rare event, the timing between her surgery 

F I G U R E  1  (A and B) Skin-colored 
nontender indurated 1–3 cm papules 
and nodules coalescing into plaques with 
associated dimpling over bilateral cheeks

(A) (B)

F I G U R E  2  (A) Incisional biopsy showing marked dermal fibrosis. (B) Areas of focal fat necrosis surrounded by inflammatory cells. (C) 
Vacuoles with remnants of necrotic adipocytes.

(A) (B) (C)
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and 2nd dose of the Moderna SARS-CoV-2 vaccine is concerning 
for a potential connection to the COVID-19 vaccine itself. It is pos-
sible that she developed a hypercoagulable state leading to tissue 
ischemia after her immunization that compromised the survival of 
her graft and facelift flap.

Reports of thrombosis & thrombocytopenia have been described 
for two adenovirus-based vaccines, the AstraZeneca ChAdOx1 
nCoV-19 vaccine and the Janssen Ad.26.COV2.S vaccine, leading to 
further regulatory and safety review.13–15 There are few published 
reports of venous thromboembolism (VTE) after mRNA SARS-CoV-2 
immunizations. At the moment of writing, there were two described 
cases of VTE shortly after patients received the Pfizer-BioNTech 
BNT162b2 mRNA vaccine and five described cases after the 
Moderna SARS-CoV-2 vaccine.16–20 It is very important to empha-
size that the risk of VTE after SARS-CoV-2 immunization is signifi-
cantly lower than the risk of VTE during COVID-19 infection, which 
is approximately 21% per infection in a recent meta-analysis.21 The 
incidence of cerebral venous thrombosis was 39.0 per million peo-
ple over a 2-week period after COVID-19 diagnosis versus 4.1 per 
million people over a 2-week period after receiving either the Pfizer-
BioNTech BNT162b2 or Moderna mRNA-1273 vaccines.22

Reports of ischemic events as a result of the SARS-CoV-2 vac-
cine, such as acute ischemic stroke23,24 and myocardial infarction and 
ischemia,25 have been documented. Cases of COVID-19-associated 
coagulopathy (CAC) have been reported after flap reconstruction,26 
but no cases in published literature report a link to the SARS-CoV-2 
vaccine. We hypothesize that an ischemic event could have been 
precipitated by our patient's second Moderna SARS-CoV-2 vaccine, 
thus compromising the viability of her graft and facelift flap.

The presentation of our patient is an interesting one. Fat necrosis 
from AFT can certainly present with cutaneous induration as ob-
served in our patient. However, fat necrosis from AFT alone cannot 
explain her symptoms as the cutaneous induration was not localized 
only to the areas of injected fat—the nasolabial folds and marionette 
lines—but extended to cover most of the cheek area. This indicates 
that the viability of her facelift flap was most likely compromised 
as well. Usually, the ischemic changes associated to flap necrosis 
present with either a violaceous or pale discoloration as a result of 
venous congestion or arterial compromise, respectively, but in our 
patient, it presented with cutaneous induration.

There is a possibility that the ischemia leading to fat necrosis 
and her SARS-CoV-2 vaccine is coincidental; however, the timing 
of events suggests a possible relationship that is important to 
document. It is our goal to contribute to the body of knowledge 
regarding SARS-CoV-2 vaccines and encourage vaccine adverse 
event reporting so that clinicians can have a full appreciation and 
awareness of the possible adverse events related to these critical 
vaccines. We look forward to the publication of more reports on 
Facial Fat Necrosis after SARS-CoV-2 immunizations so that a better 
assessment of potential mechanisms and comparison of patient 
characteristics can be performed. The reports of ischemic events 
after SARS-CoV-2 immunizations including the present one should 
never discourage the vaccine rollout but monitoring of evolving 

data should be carried on by manufacturers and independent au-
thorities before coming to a definitive conclusion.
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