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Abstract. A case report of facial skin necrosis following COVID-19 infection. Nahirnyi Ya.P., Tverdokhlib N.O.,
Stefaniv L.V. The article presents data from a clinical case that illustrates potential complications of COVID-19, in
particular thrombotic phenomena in the skin and soft tissues, which can lead to necrosis even in the long term. Timely
detection and comprehensive treatment provide a chance to avoid deep cicatricial facial deformities. The COVID-19
coronavirus infection, which has emerged in recent years, leads to a number of complications in various organs and
systems, in the pathogenesis of which the determining factors are reduced immunity and circulatory disorders. Recently,
there have been reports of complications in the maxillofacial region, such as osteonecrosis of the jaws, damage to the
mucous membrane, cases of deformation of the facial bones, osteomyelitis, thrombosis of the cavernous sinuses, as well
as a tendency to increase in the number of malignant tumors of the maxillofacial region. The aim of the work was to
demonstrate a clinical case of facial skin necrosis in a patient who had COVID-19, to improve the diagnostic process,
and raise awareness of possible rare complications of coronavirus infection. A clinical case of a patient who was admitted
to the Department of Surgical Dentistry from the Intensive Care Unit with complaints of a facial wound that appeared
after surgery for extensive swelling of the skin of the right half of the face is described. The COVID-19 test was positive.
In a few days, the patient experienced progression of skin and subcutaneous fat necrosis, which led to a soft tissue defect.
After the treatment, including surgical interventions and drug therapy, the patient's condition improved. The literature
review also addressed the mechanisms of COVID-19 complications, including vasculitis, microthrombosis, and the effect
on the immune system, which contribute to the development of necrotic changes. Timely diagnosis and adequate treatment
of COVID-19 complications, especially rare manifestations such as skin necrosis, are important to prevent further
progression of the pathological process and improve the prognosis for the patient. Close monitoring of patients who have
had COVID-19, especially those with risk factors, is key to early detection and effective management of such
complications. A 69-year-old patient was admitted to the Department of Surgical Dentistry from the Intensive Care Unit
with complaints of a facial wound that developed following surgery for extensive swelling of the skin on the right side of
the face. The COVID-19 test was positive. A few days after admission, despite ongoing antibacterial therapy, the wound
became covered with extensive necrotic tissue without signs of spontaneous rejection. Due fo the size of the affected area,
a two-stage necrectomy was performed, followed by free skin grafting harvested from the anterior thigh. The
postoperative period was uneventful, and the grafted skin flaps successfully integrated. The patient was discharged for
continued follow-up under the care of a family doctor.

Pedepar. Kuiniunumii Bunaaok Hekpo3dy wKipu o0guyusi Ha Tai nepeHeceHoro Covid-19. Haripuwuii S.I1.,
Teepmoxuio H.O., Ctepanis L.B. ¥V cmammi nasedeni oani kniniuno2o 6unaoxy, akuil Liocmpye nOmMeHYiuHI YCKIao-
nennss COVID-19, 30xpema mpombomuyti A6uwa 6 WKIpi ma M sIKUX MKAHUHAX, WO MONCYMb NPU3BECMU 00 HEKPO3Y
Hagimos y giodanenomy nepiodi. Ceoeuache 8UABIEHHs MA KOMNIEKCHE MIKYBAHHS OAI0Mb WAHC HA YHUKHEHHS 2TUOOKUX
pyoyesux depopmayiti obauuus. Koponasipycna ingexyis COVID-19, wo 3's6unacy 6 ocmanti poxu, npusgooums 00
PAOY YCKAAOHEHb 3 DOKY PISHUX OP2aHi6 i cucmem, Y namozeHe3i po36umKy AKUX USHAYATbHUMUY (AKMOPAMU € SHUIHCEHHSL
imyHimemy ma nopyuients Kposoobicy. OcmanHiM 4acom 3'a8uUnucs no8i0OMAEHH NPO BUHUKHEHHS MAKUX YCKIAOHEeHb
V wWenenno-iuyesii OisAHYl, K OCMeOHeKpPO3 wjelien, YPadceHHs CIU3080i 000IOHKU, 8unaoxu oegopmayii Kicmox
AUYEB020 uepend, OCMeOMIENim, mpomO0o3 KAGEPHOZHUX NA3VX, A MAKOIC MEHOeHYis 00 30LIbUEeHHS KiTbKOCM
BNOAKICHUX NYXIUH WenenHo-Tuyesoi oiisauku. Memoro pobomu Oyi0 npodemoncmpysamu KiiHiuHull 6UNAOOK HEKPO3Y
wikipu obnuwust 6 nayienma, sxutl neperic COVID-19, 0ns noxkpawenns 0iaeHOCMU4H020 npoyecy ma Nio8ULeHHs.
00I3HAHOCMI NPO MONCIUBL PIOKICHI YCKAAOHEHHS KOPOHAGIPYCHOT iHperyil. Onucano KiiHivHull 6UnadoK nayleHma, SKuil
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MEJAIIMHA

Haoiuwio8 00 6I00LIeHHsL Xipyp2iuHol cmomMamonozii 3 naiamu iHMeHCusHol mepanii 3i ckapeamu Ha HAsIGHICMb PAHU
06UYYs, WO 3'6UNACA NICTA XIPYPLIUHO20 BMPYUANHS 3 NPUBOOY OOUUPHO20 HAOPAKY WKIPU NPABOT NOIOGUHU 0OIUYYSL.
Tecm na COVID-19 6y6 nozumuenuii. Yepes desikutl uac y nayieHma cnocmepieanocst Rpozpecy8ants HeKpo3y WKipu ma
NIOWIKIPHO-JICUPOBOI KIITMKOBUHU, WO NPU36e1o 00 Oeghekmy m'saxux mranun. I1iciis npoeedeno2o aiKy8aHHs;, BKII0UAOYU
XIpYpeiuHi @MpPYYanHs ma MeOUKAMEHMO3HY Mepanito, CMmaH nayienma nokpawuscs. Auaniz nimepamypu makoodic
DO32TIAHY8 MeXanismu uHuKHeHHs yckiaoHens COVID-19, exnouarouu 8ackyiim, Mikpompomoos ma 6niue Ha iMyHHY
cucmemy, wo CRpusoms po3guUmKy Hekpomuunux 3min. Ceoeuacna diazHocmuka ma adekeamme NiKy8auHs YCKIAOHEeHb
COVID-19, ocobnugo pioKiCHUX NpOABI8, MAKUX AK HEKPO3 WIKIPU, € 8ANCIUBUM OJis 3aN00i2aHHs NOOAIbULOMY NPO-
2pecy8aHtio Namoao2iuHo20 npoyecy ma NOKPAuwjeHHA NPOSHO3Y 01 nayicHma. Yeasxche cnocmepedcenHs 3a na-
yieumamu, axi nepenecau COVID-19, ocobaueo mumu, wo mMaiomv Gaxmopu pusuxy, € KI0408UM 075 PAHHbOZO
BUSLBTIEHHS MA eheKMUBHO20 YNPABGTIHHI MAKUMU YCKAAOHEHHAMU. YV 8I00iNeHHA Xipypeiunoi cmomamonogii Haditiuios
xeopuii (69 poxig) 3 nanramu IHMeHCUBHOI mepanii 3i cKapeamu HA HASAGHICMb PAHU 00UYYS, 5SKA SUHUKIA NICIs
Npo6edeHHs XipypeiuHO20 BMPYHAHHS 3 NPUBODY 0OUUPHO20 HAOPAKY wKIpU npasoi nonogunu ooauvus. Tecm na COVID-
19 6y6 nosumuenuil. Yepes Oexinoka OHI8 NICISL HAOXOONCEHHS, HA ML aHMUbakxmepiaibHol mepanii, pana NOKPULACH
MACUBHUMU HEKPOMUYHUMU Macamu Oe3 meHOeHyil 00 8iomopeHeHHs. Bpaxoeyrouu eenuuuny ypasicenoi oinsuku, oyna
npoGedeHa HEeKPeKmoMis y 08a emanu, 3 6LIbHOI HIACTMUKON WIKIpU, 63moi 3 NepeoHboi NOGEepXHI CmecHd.
Iicnaonepayitinuii nepioo nepedicas 6e3 yCKi1aOHeHb, Nepecadiceri WKIPHI KIanmi RPUNCUIUCL Oe3 YCKIAOHeHb. Xeopull

BURUCAHUTL OJIA NOOANLULO20 CHOCIEPEIICEHHS 8 CIMEIHO20 NIKAPAL.

The COVID-19 coronavirus infection, which
appeared in the world in 2019, can not only have a
severe course, but, in some cases, lead to the
development of many complications, including skin
necrosis. Thus, in the literature, there are reports of
necrosis of the foot, fingers on the lower and upper
extremities [1, 2, 3, 4, 5, 6]. There have been reports
of complications in the form of necrosis of the upper
jawbone after COVID-19 [2, 7, 8], lesions of the
mucous membrane that occur before or simul-
taneously with other skin manifestations, and cases of
deformation of the facial skull bones, osteomyelitis,
and thrombosis of the cavernous sinuses have also
been recorded. Some studies indicate a tendency to
increase the number of malignant tumors of the
maxillofacial region. Given the high mutation rate of
the virus, its elimination from the population is not
possible [9, 10, 11, 12], we should expect an increase
in dental patients with complications of post-covid
infection, so we want to share clinical observation of
the course and treatment of a 69-year-old patient with
facial skin necrosis, which occurred after infection
with coronavirus infection. A thorough search in the
literature of the bibliographic and abstract databases
Scopus, the Web of Science platform, and the elec-
tronic database PubMed did not allow us to find
similar cases of necrosis.

The aim is to familiarize practitioners of the dental
community with the problem of diagnosing and treating
facial skin necrosis against the background of COVID-
19, using the example of our own clinical case.

The COVID-19 pandemic, caused by the SARS-
CoV-2 virus, has become a global challenge for
healthcare systems, causing not only respiratory, but
also numerous extrapulmonary complications. One of
such complications, which is gaining increasing
attention, is skin lesions, in particular the develop-
ment of ischemic changes and necrosis. Although
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most dermatological manifestations of COVID-19
are benign, in some cases, severe lesions with necro-
tic changes occur, associated with impaired microcir-
culation, small vessel thrombosis, or vasculitis.

The development of facial skin necrosis is of
particular clinical importance, as it may result not
only in severe medical complications but also in
significant psychological and aesthetic impacts for
the patient. The description of such cases is important
for a deeper understanding of pathogenetic mecha-
nisms, timely diagnosis, and optimization of treat-
ment approaches.

This article presents a clinical case of facial skin
necrosis in a patient following COVID-19, with a
discussion of the probable pathogenetic mechanisms,
diagnostic approach, and treatment strategies. Free
skin grafting for the closure of extensive defects that
developed after COVID-19 infection appears to be
the most promising treatment method for this
category of patients.

MATERIALS AND METHODS OF RESEARCH

From February 28, 2023, to April 25, 2023, pa-
tient M., 69 years old, was treated in the Department
of Surgical Dentistry with the following diagnosis:
skin-fascial necrosis of the right half of the face on
the background of hemorrhagic disorders as a con-
sequence of post-COVID syndrome. Accompanying
conditions included hypochromic anemia of mode-
rate severity, severe pulmonary hypertension, conge-
nital heart disease with atrial septal defect, rhythm
disturbance of the atrial fibrillation type, and chronic
heart failure, stage II, type B, with ascites.

The study was conducted in accordance with the
principles of Bioethics set forth in the Declaration of
Helsinki, “Ethical Principles of Medical Research
Involving Humans,” and the “Universal Declaration
on Bioethics and Human Rights (UNESCO) (protocol
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No. 21 dated 09/18/2024). The study materials were
discussed and approved by the Commission on
Bioethical Expertise and Ethics of Scientific Re-
search at the I. Horbachevsky Ternopil National Me-
dical University (excerpt from protocol No. 81 dated
04/03/2025). Written informed consent for publica-
tion was obtained from the patient.

Upon admission, the patient complained of an
extensive wound on the right side of the face, swel-
ling, general malaise, pain in the right eye, and
restricted mobility of the right eyelids (Fig. 1).

Fig. 1. Extensive wound on the right side of the face

From the anamnesis, it is known that from
February 14 to February 22, 2023, the patient was
treated in the therapeutic department of Ternopil
Emergency Hospital for decompensated heart failure
and was discharged in satisfactory condition. After
discharge, his condition worsened: on February 24,
2023, swelling of the soft tissues in the paraorbital
area developed. The family doctor diagnosed a
hematoma of the zygomatic-orbital region, and the
patient was admitted to the admission department of
Ternopil Regional Clinical Hospital, where he was
examined by an ophthalmologist, maxillofacial
surgeon, and anesthesiologist. Due to the severity of
his general condition, he was subsequently hospita-
lized in the intensive care unit.

A PCR test was performed in the department, the
SARS-Cov-2 virus was detected and the patient was
transferred to the therapeutic department of Ternopil
City Clinical Hospital No. 2 (as a specialized depart-
ment where patients with COVID-19 are treated).
After treatment, on February 28, 2023, the PCR test
was negative, and the patient was admitted to the
Department of Surgical Dentistry (the local state is
presented in Fig.2), where the hematoma was
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urgently opened due to the increase in edema. On
autopsy, a whitish liquid was obtained.

Fig. 2. Local state of the patient

The next day, the swelling practically disappeared
and an extensive eroded surface appeared, which in
2 days became covered with necrotic masses (Fig. 3).

Fig. 3. Extensive eroded surface covered with necrotic
masses

The patient received modern etiotropic and
pathogenetic therapy in the Department of Surgical
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Dentistry of the Ternopil Regional Clinical Hospital.
The treatment was aimed not only at eliminating the
bacterial infection, but also at correcting the anemic
syndrome, maintaining the function of the cardio-
vascular system, reducing the severity of the inflam-
matory reaction, and preventing thrombosis.

In order to restore blood parameters, the patient
was transfused with red blood cell mass of blood
group A(Il) Rh (+) and prescribed drugs to correct
anemia: intravenous administration of Sufer in com-
bination with sodium chloride solution, admini-
stration of Ferogel forte and injections of vitamin
B12. Antibacterial therapy included the use of Bicil-
lin intramuscularly, infusion of Genacef with sodium
chloride solution, as well as local antiseptic therapy
in the form of instillations of Okomistin and Iodim
into the conjunctival sac.

To reduce inflammation and pain, the patient was
prescribed Dexamethasone intravenously and De-
xalgin intramuscularly. Prevention of thrombosis and

correction of hemostasis was carried out with Xarelto,
subcutaneous injections of Flenox and Magnicor
taking. For the purpose of cardiac support, the patient
received Digoxin, Klivas and Asparkam. Additio-
nally, Renial and Forxigu were prescribed.

A comprehensive approach to treatment allowed for
the correction of impaired hematological parameters,
stabilization of the functional state of the cardiovascular
system, control of the infectious process, and reduction
of the risk of thromboembolic complications.

The therapy of concomitant diseases did not lead
to changes in the local state: necrotic masses did not
separate sels-acting, they were firmly fixed to the
underlying tissue. Considering the clinical situation,
it was decided to perform necrectomy with sub-
sequent free plastic surgery of the defect with
autologous skin in 2 stages due to the extensiveness
of the lesion area. In the first stage, which was carried
out on 03.04.2023, necrotic masses were removed in
the frontal, temporal and zygomatic areas (Fig. 4, 5).

Fig. 5. Local state on day S after necrectomy
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Given the positive dynamics of the healing pro-
cess, the second stage of necrectomy was performed
on day 6 after the first stage. The condition of the
postoperative wound on the first day after the
operation is presented in Fig. 6.

Fig. 6. Condition of the postoperative
wound on day 1 after surgery

The skin flap naturalized without complications
(Fig. 7, 8, 9). The sutures were removed on day 8.

Fig. 9. Condition of the flap in a year

RESULTS AND DISCUSSION

When discussing this clinical case, some of its
features should be highlighted. It is evident that the
skin necrosis resulted from a sudden disrupted local
blood circulation. In COVID-19, the SARS-CoV-2
virus penetrates the vascular endothelium via angio-
tensin-converting enzyme 2 (ACE2), which is expres-
sed not only in pulmonary endothelial cells but also

Fig.7. Free skin grafting onto the wound surface, in many other organs and tissues. This leads to
which was taken from the anterior surface vascular damage through coagulopathy and the
of the thigh (performed on 04.11.2023) development of an inflammatory response. Ad-

ditionally, SARS-CoV-2 infection can trigger a
cytokine storm due to excessive activation of
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pro-inflammatory cytokines such as IL-1, IL-2, IL-6,
TNF-a, and IFN-y, which may occur even in
asymptomatic cases of COVID-19.

No less important is the role of blood coagulation.
In dentistry in recent years, only a limited number of
cases of maxillofacial tissue necrosis following
COVID-19 have been reported, such as osteomyelitis
of the upper jaw [13], oral cavity ulcers [14], and
mucosal changes in the form of petechiae and reddish
spots on the palate [14]. These findings indicate
hypercoagulation and the occurrence of both arterial
and venous thrombosis [8]. However, the patho-
genesis of this condition remains incompletely
understood. Multiple factors influence blood clotting,
and several mechanisms have been identified to date.
Endothelial damage appears to be the primary event
in this chain of changes. The initial response to viral
penetration involves activation of specific proteins
that modulate the immune system, resulting in
increased blood viscosity and a higher risk of
thrombosis. A complex system of proteins circulates
in the blood, detecting and neutralizing viruses,
bacteria, and damaged cells. Under normal condi-
tions, these proteins remove harmful elements
without damaging the body. In the case of corona-
virus infection, however, the protective system is
highly activated and affects healthy tissues, particu-
larly the endothelium, thereby increasing the likeli-
hood of thrombosis.

Considering the size and localization of the defect
in our patient, closure using local tissues was not
possible. Therefore, the approach of free skin grafting
following necrectomy was chosen. The postoperative
period was uneventful.

CONCLUSIONS

1. Functional changes in the vasculature during
COVID-19 lead to endothelial dysfunction, mani-
fested by vasoconstriction, tissue ischemia, and coa-
gulopathy, ultimately causing alterations in the
maxillofacial tissues, which may result in necrosis.

2. The recommended treatment for such condi-
tions is free skin grafting following necrectomy.
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