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BBenenne. MykopMHKO3 - pejikasi, HO KpaifHe arpeccCHBHasi aHTMOWHBa3HBHAs IPUOKOBast HHPEKIINS, YaCTOTa KOTOPOii
3HAUUTEJIBHO BO3pOCHA B CBS3M ¢ KopoHaBupycHOM mHpekuuei 2019 roga (COVID-19), ocobeHHO y MalueHTOB C
NMMYHOJC(UIUTHBIMU COCTOSIHUSAMH. HecMoTpst Ha To, 4To Hamboiee pacrlpoCTpaHEHHOH (OPMOH SBISETCS PHHO-
opouTo-nIepedpaIbHOE MOPaKEHUE, YESTIOCTHO-IUIIEBEIEC MPOSIBICHNS BCTPEYAIOTCS PEIKO W OCTAIOTCS HEJOCTATOYHO
N3y4YCHHBIMH.

Heab. Onucats KIMHAYECKUE MPOSBICHHUS, METOBI TUATHOCTHKH, JEUEHUE U MCXOMABl TPEX CIIyYacB MOCTKOBHIHOTO
YETFOCTHO-JIMIIEBOTO MyKOPMHUKO3a C aTHITUYHON aHATOMHUYECKOH JIOKaIn3aIuei.

MaTtepuanbl M MeTObl. BEIIH PeTPOCIEKTUBHO NMPOAHAIN3UPOBAHBI TPHU CITy4yasi HOCTKOBUIHOTO YETIOCTHO-JTUIIEBOTO
MYKOPMHKO3a Y JKEHIIWH, AMAarHOCTHpOBaHHBIE B mepuoi ¢ 2023 mo 2025 rox B OTHACIEHHM YETIOCTHO-JIUIEBON
xupyprun ['opojckoit kiauHuueckoil OonmbHHMIBI NeS, Anmarbl, Kazaxcran. [[ns IMarHOCTUKH HCIIOJIb30BAIUCH
KIMHUYECKOe 00CIeI0BaHne, KOHYCHO-TydyeBass KommbiorepHas tomorpadus (KJIKT), marHuTHO-pe3oHaHCHas
tomorpapus (MPT), mpsimMas MUKpOCKONHs, MOCEB M TUCTONATOJNOTHYECKOE HCCIeaoBaHue. BceM mnanueHTam
MPOBO/INIIACH CUCTEMHAs! IPOTUBOIPUOKOBAsI TEPAITHSI B COUETAHUH C XUPYPIHYECKUM JICYEHUEM.

Pe3yabrarel. CpenHuil Bo3pacT HMalMEeHTOK cocTaBuia 52,7+9,2 rona. Y oJHOM MAUEHTKH OTMEYAJIOCh MOpa’KEHUE
HIDKHEH 4eIioCcTH, y IPYToi - OCTEOHEKPO3 BEpXHEH UelltoCTH M HeOa, Y TpeThel — H30JIMPOBAHHOE OPAKEHHE MATKIX
TKaHEH POTOTNIOTKH. Y BCEeX MALMCHTOK B aHaMHe3e Obuia HemaBHO nepeHeceHHas COVID-19-undexnus, mpu 3ToM y
JIBYX TaK)Ke UIMEJINCh caxapHbIi ArabeT U MpeAlIecTBYIOIas Tepanus KopTukocreponaamu. [1pu npsiMoit MUKpocKonun
BBIBISUINCH IIUPOKHE HECENTHUPOBAHHBIE I'M(bI, XapaKTepHbIE Ui MYKOPMHKO3a, & IPH TPUOKOBOM IIOCEBE OBLIH
uneHtTuduIMpoBaHbl BUAbl poaa Rhizopus. JledeHne BKIHOYANo NpHMEHEHHE JHMIOCOMAaNbHOro aMmdorepuimHa B ¢
MOCTEYIONMM HAa3HAYEHHEM I103aKOHA30J1a, a TaKXKe XUPYpPrHdecKoe yIalleHHe HEeKPOTHYEeCKHX TKaHeH. Y IBYyX
MAIMEeHTOK HAaOII0aJIOCh MOJIHOE KIMHUYECKOE BBI3AOPOBICHUE 0e3 peruIuBa B TeueHHe 12-MecIYHoro HaOIoIeHHS,
TOTZa Kak OJHA MAI[MeHTKa C W30JIMPOBAHHBIM MOPaKEHHEM POTOIJIOTKH CKOHYAJIACh BCIEICTBHE CHUCTEMHBIX
OCIIOKHEHUH, HECMOTPS Ha JICUCHHE.

O6cy:xaenue. [IpeacraBneHHble Cllydan MOJUEPKUBAIOT BAKHYIO POJIb UMMYHHOU JUCperysiiuy, csizanHoi ¢ COVID-
19, caxapHoro quadera W Tepanuu KOPTHKOCTEPOMJAMHU B Pa3BUTHHU MYKOpMHKo3a. Kpome Toro, HelaBHME ynaneHHs
3y0OB MOTYT CIIyXHTbh BXOJHBIMH BOPOTaMH JUIsl TPHOKOBOM MHOKYJISILIMM, OCOOEHHO Y MIMMYHOKOMIIPOMETHPOBAHHBIX
nanueHToB. PazHooOpa3ne aHaTOMUYECKHX JIOKATU3AIMHA [T0JY€PKUBAET JUAarHOCTHYECKHE TPYAHOCTH aTUIINYHBIX (hopm
YeTI0CTHO-JIMIIEBOI0 MyKOPMHKO3a M HEOOXOANMOCTb PAaHHETr0 MYyJIbTHANCIUIUTMHAPHOTO ITOAX0/a K JICUCHHUIO.
3akurouenue. [IoCTKOBUIHBIN YETIOCTHO-TUIEBOH MYKOPMHUKO3 MOXET MPOSBIATHCS PEIKUMH NOPAKEHUSIMU HIKHEH
YEIIOCTH, BEpXHEH 4YemocTH, Heba W MATKMX TKaHeH pOTOrNOTKH. [IpencraBieHHble KIMHMYECKHE CIydau
MTOTYEPKUBAIOT BAKHOCTH PaHHEH AMAarHOCTHKH, MUKOJIOTHYECKOH BepH(pHUKAINN M MYIbTHANCIUIIINHAPHOTO TIOAX01a
K BEJICHUIO TIAIIMEHTOB TPYIIIHI BEICOKOTO PHCKA.

KiroueBble ca0Ba: MyKOPMHKO3, YENIOCTHO-JIMIEBAast TPHOKOBas MHQEKIHUSA, MOCTKOBUIHBIA CHHAPOM, TPHOKOBOE
3a0oJeBaHNe, IPOTHBOTPHUOKOBAs TepaIHs.
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COVID-19-JIAH KEMIHI'T YKAK-BET AUMAFBIHBIH MYKOPMUKO3bI: Y1II
KJIMHUKAJIBIK )KAFJIAJIbIH CUTTATTAMACHI

Menunmena FO.A. 1, Myca6ekosa C.A. %, Xaiipoes M.M. 3, Axskurut UK. 3, 3y6anos K.3. !
L «CJK. Achenouspos amvinoazvl Kaszax ynmmuix meouyuna ynueepcumemiy KeAK, Anmamul, Kasaxcman
2«Kapazanowvl meduyuna ynueepcumemiy KeAK, Kapasanow, Kaszaxcman
3Ne5 Kananvix kiunuxanelx aypyxaua, Anvamol, Kasaxcman

Kipicre. MykopMHKO3 - CHpeK Ke3/1eceTiH, 0ipak eTe arpecCUBTI aHTMOMHBA3HSIIBIK CAaHBIPAYKYJIaK HHPEKIUSICHI, OHBIH
xuiniri 2019 xeutrbl kopoHaBupyc uHpekumsiceiveH (COVID-19), acipece MMMyHTANIIBUIBIK JKargaiiapbl Oap
MalUeHTTep e, aiiTapibIKTail apTThl. EH jkui Ke3eceTiH Typi puHO-0pOHUTO-1Iepedpaliibl 3aKbIMAaHy OOJIFaHbIMEH, KaK-
OeT aliMarbIHaFbl KOPIHICTEP] CUPEK Ke3Jecel KaHE KETKITIKTI 3epTTeIMEereH.

Makcatbl. COVID-19-naH keWiHri jxak-0eT aiMarbl MYKOPMHUKO3BIHBIH ATUIHSIIBIK aHATOMUSUIBIK JOKATH3aIUIMEH
CHUMATTAJIFaH YIII )KaFJalbIHbIH KIIMHUKAIIBIK KOPIHICTEPiH, AUArHOCTHUKA SJIICTEPiH, EMiH jKOHE HOTHIKENIepiH CUIaTTay.

Matepuanmgap Men Jgicrep. 2023-2025 xpuimap apanbiFbiHOa ANMaThl KanackHAArsl Ne5 KanmamblK KIMHUKABIK
aypyxaHaHBIH JakK-OeT Xupyprusicel Oemimiecinae auarHo3 Koitpurran COVID-19-man keifinri xak-OeT aiMarbl
MYKOPMHKO3BIHBIH YII OHen NalMeHTTErl JkKarfJalblHa PETPOCIEKTHBTI Tajujay >Kyprizingi. JlmarHoctmka yumIiH
KITMHHUKAJIBIK TeKCepy, KOHYCTHIK-coyneni kommbtotepiik Tomorpadust (KC KT), MarHUTTiK-pe30HaHCTHIK TOMOTpadus
(MPT), Tikeneit MUKpOCKOTIHS, CEOIHI XKOHE THCTOMATOIIOTHSIIBIK 3epTTEY KONIaHBUIIBL. bapibik manueHTTepre xyiemi
CaHBIPAYKYIIAKKA KapChl TepaHs XUPYPTUSUIBIK eMMEH Oipre >Kypri3isimi.

Hormxkenepi. Ilanupentrepain oprama sxackl 52,7+9,2 jxacThl Kypaabl. bip mHalMeHTTe TOMEHII jXaK CyHeriHig
3aKbIM/IaHYbI, CKIHIIICIHIC JKOFapFbl JKaK CyHeri MEH TaHIAMIbIH OCTEOHEKPO3bI, aj YIIHIICIHIC JKYTKBIHIIAKTHIH
KYMCaK TiHAEpPiHIH OKIIayJIaHFaH 3aKbIMJIaHYbl aHBIKTAJIbl. BapibIK manueHTTep/AiH aHaMHe31H/1e XKaKbIH/[a O TKePLIreH
COVID-19 undekIuschl 00JabI, al eKeyiHaAe KaHT TuabeTi )KOHE KOPTUKOCTEPOHITAPMEH aJJbIH ajla eM KaObuiiay
tipkengi. Tikenei MUKPOCKOIHS Ke3iHAe MYKOPMHKO3Fa TOH KCH, CENTachi3 Th(anap aHBIKTAIbI, all CaHBIPayKYJIaK
cebinmicinge Rhizopus TybichiHA kaTaThiH TYpliep HAeHTUQUKaUusIanapl. EmMaey mumocomanbasl amporepuny B
IIpenapaThiH KeHiHHEH M03aKOHA30J1 TaFalbIHAAyMEH, COHali-aK HEKPO3JaHFaH TIHACPi XUPYPTHAIBIK aJIbII TACTAYMEH
xyprizinai. Exi mamuentre 12 aimpik Oakpuiay OapbICBIHAA PEHUAMBCI3 TONBIK KIMHHUKAIBIK CAYBIFy OalKaimsl, ai
KYTKBIHIIAKTHIH OKIIayJaHFaH 3aKbIMJaHybl Oap Oip MammeHT KYpri3iireH eMre KapaMmacTaH >KYHelliK acKbIHymap
caJiapblHaH KaUTbIC OOJIBIL.

Tankpuiay. Yceiaputran karpaitmap COVID-19-nen GaitmaHBICTEI HIMMYHJIBIK TUCPETYISIUSIHBIH, KaHT JAAA0CTiHIH
KOHE KOPTUKOCTEPOUITHIK TEPaNUsHBIH MYKOPMHKO3/bIH JaMybIHJaFbl MaHbI3bl poiiH kepcereai. COHbIMEH KaTap,
JKAKbIHIAa O KYPri3UIreH TIC KyJly OIlepalnusapbl, acipece HMMYHHUTETI TOMEH MalMeHTTep/e, CaHbIpayKyJaK
HHQEKIUSACHIHBIH €HY KaKIachl OOJybl MYMKIH. AHATOMHUSJIBIK JIOKATU3AIMSUIAPIBIH OPTYPJILIIrT jKakK-0eT aiMarbl
MYKOPMHKO3BIHBIH aTHITUSUIBIK TYPJEPIH AMArHOCTHKAAyJblH KHBIHIBIFBIH JKOHE €pTe MYJIbTHIUCUHUIUIMHAPIIBIK €M
TOCUTIHIH KQKETTUIITH KepceTe .

Kopbitbinasl. COVID-19 unbeknuschiHaH KeiiHTi Kak-0eT aiMarbIHbIH MYKOPMHKO3bI TOMEHTI1 JKaK CYHEriHiH,
YKOFapFbI J)KaK CYHeTiHIH, TaHIaIbIH KoHE KYTKBIHIIAKTHIH KYMCaK TIHASPIHIH CHPEK 3aKbIMIaHybIMEH KOPiHY1 MYMKIH.
¥YChIHBUIFAaH KIMHHUKAIBIK KaFfaiylap Kayil-Karepi JKOFapbl IAlWMEHTTEpAE epTe JIUAarHOCTHKA KYPri3yHiH,
MUKOJIOTHSUTBIK PACTaY/IbIH XKOHE MYJIbTUANCIMIUIMHAPIIBIK €M/IeY TOCUTIHIH MaHbI3IbUIBIFBIH KOPCETE].

Tyiiinai ce3mep: MyKOpPMHKO3, >Kak-OeT alMarbIHBIH CaHBIpAyKyJaK HWHQEKIHMACH, MOCTKOBUATIK CHHIPOM,
CaHBIPAYKYJIAK aypybl, CAaHBIPAYKYJIaKKa KapChl TEPATIHSL.
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POST-COVID-19 MAXILLOFACIAL MUCORMYCOSIS:
A REPORT OF THREE CASES

Y.Menchisheva?l, S. Mussabekova?, M. Khairoyev?, I. Akzhigit?, K. Zubanov?
1Department of oral and maxillofacial surgery, Asfendiyarov Kazakh National Medical University, Almaty, Kazakhstan
2Department of Morphology, School of Medicine, Karaganda Medical University, Karaganda, Kazakhstan
3Department of oral and maxillofacial surgery, Hospital 5, Almaty, Kazakhstan

Introduction. Mucormycosis is a rare but highly aggressive angioinvasive fungal infection that has become increasingly
associated with coronavirus disease 2019 (COVID-19), particularly in immunocompromised patients. Although rhino-
orbito-cerebral involvement is the most common presentation, maxillofacial manifestations remain uncommon and
insufficiently described.

Objective. To describe the clinical presentation, diagnostic approach, management, and outcomes of three cases of post-
COVID-19 maxillofacial mucormycosis with atypical anatomical involvement.

Materials and methods. Three female patients diagnosed with post-COVID-19 maxillofacial mucormycosis between
2023 and 2025 at the Department of Maxillofacial Surgery, Hospital No. 5, Almaty, Kazakhstan, were retrospectively
analyzed. Clinical examination, cone-beam computed tomography (CBCT), magnetic resonance imaging (MRI), direct
microscopy, fungal culture, and histopathological assessment were used for diagnosis. All patients received systemic
antifungal therapy combined with surgical debridement.

Results. The mean age of the patients was 52.7+9.2 years. One patient presented with mandibular involvement, another
with maxillary and palatal osteonecrosis, and the third with isolated oropharyngeal soft tissue involvement. All patients
had a documented history of recent COVID-19 infection, while two patients also had diabetes mellitus and prior
corticosteroid therapy. Direct microscopy revealed broad non-septate hyphae characteristic of mucormycosis, and fungal
cultures identified Rhizopus species. Management included liposomal amphotericin B followed by posaconazole and
surgical debridement of necrotic tissues. Two patients demonstrated complete clinical recovery without recurrence during
12-month follow-up, whereas one patient with isolated oropharyngeal involvement died due to systemic complications
despite aggressive treatment.

Discussion. The presented cases highlight the important role of COVID-19-associated immune dysregulation, diabetes
mellitus, and corticosteroid therapy in the development of mucormyecosis. In addition, recent dental extractions may serve
as a portal of fungal inoculation, particularly in immunocompromised individuals. The variability of anatomical
involvement emphasizes the diagnostic challenge of atypical maxillofacial mucormycosis and the need for early
multidisciplinary management.

Conclusion. Post-COVID-19 maxillofacial mucormycosis may present with uncommon involvement of the mandible,
maxilla, palate, and oropharyngeal soft tissues. These cases highlight the importance of early diagnosis, mycological
confirmation, and multidisciplinary management in high-risk patients.

Keywords: Mucormycosis, maxillofacial fungal infection, post-COVID, fungal disease, antifungal therapy

1. INTRODUCTION mucormycosis remain rare and underreported
Since the emergence of the COVID-19 phenomena. Mucormycosis typically affects
pandemic, there has been a marked rise in immunocompromised individuals, especially
opportunistic infections, particularly, those with uncontrolled diabetes mellitus or
mucormycosis - a life-threatening, those receiving corticosteroid therapy [4]. A
angioinvasive fungal infection caused by fungi crucial part of lowering the morbidity from
of the order Mucorales [1]. More than 45 fungal infections like mucormycosis is
studies were published reporting symptoms and knowing the risk factors that are linked to it and
management of mucormycosis of the orofacial how to manage them [5].

region [2]. Clinically, the infection may present COVID-19 has been proposed as a key
variably depending on the site of involvement, triggering factor for mucormyecosis. The viral
with rhino-orbital-cerebral region being most infection itself, along with its associated
frequently affected in post-COVID cases. immune dysregulation, endothelial
There are several studies reported about dysfunction, and widespread use of
involvement to this process the mandible [3]. immunosuppressive therapies, creates
However,  maxillary and  mandibular permissive environment for mucor invasion.
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Reports of COVID-19-related mucormycosis
had been made worldwide and the patients had
either diabetes or pre-existing illnesses or
conditions  such as  cancer,  organ
transplantation, asthma, chronic kidney disease,
persistent neutropenia, long-term
glucocorticoid therapy [6].

While most published reports describe the more
common rhino-orbito-cerebral and pulmonary
forms, these series highlight three unusual and
clinically important presentations: isolated
involvement of the mandible, maxilla and
palate, and oropharyngeal soft tissues. These
anatomical locations are rarely affected and
present diagnostic challenges due to their
atypical clinical signs and the potential to
mimic other infectious or neoplastic processes.
In recent times, a number of publications have
detailed the clinical management and outcome
of mucormyecosis infection in the maxillofacial
region, including the tongue [7], palate [8],
mandible [3], maxilla [9], zygomaticomaxillary
[10] and orbital [11] region.

The of the study was to describe the clinical
presentation, diagnostic work-up, management,
and outcomes of three patients with post-
COVID-19  maxillofacial ~ mucormycosis
presenting with uncommon  anatomical
involvement of the mandible, maxilla-palate
complex, and oropharyngeal soft tissues.

2. MATERIALS AND METHODS

2.1 Study design

This study represents case series of three
patients diagnosed with post-COVID-19
maxillofacial mucormycosis and treated at the
department of Oral and Maxillofacial surgery,
Hospital No.5, Almaty, Kazakhstan, between
January 2023 and February 2025.

2.2 Case selection criteria

Patients were included if they met the following
criteria:  documented COVID-19 infection;
maxillofacial involvement suggestive of
invasive fungal infection; microbiological and
histopathological confirmation of
mucormycosis; availability of complete
medical records and follow-up information.

XUPYPTWYECKAA CTOMATONOr WA

152

2/2026
Diagnostic  evaluation included clinical
examination, cone-beam computed

tomography (CBCT), MRI, direct microscopy,
fungal culture, histopathological assessment
when tissue specimens were available.

The diagnosis of mucormycosis  was
established based on a combination of clinical
presentation, imaging  findings, direct
microscopic examination, fungal culture, and
histopathological assessment. Direct
microscopy demonstrating broad pauciseptate
hyphae with irregular branching was
considered suggestive of mucormycosis.
Fungal culture and histopathological evidence
of tissue invasion were used for definitive
confirmation.

2.3 Data collection

The following variables were collected from
medical records: age and sex, comorbidities,
COVID-19 severity, corticosteroid exposure,
time interval between COVID-19 and
mucormycosis  onset, dental procedures
preceding infection, clinical manifestations,
imaging  finding,  microbiological  and
histopathological results, treatment strategy,
outcome and duration of follow-up.

2.4 Ethical considerations

Written informed consent for publication was
obtained from all patients.

Patient anonymity was maintained throughout
the study. This study was conducted in
accordance with the ethical principles of the
Declaration of Helsinki. According to
institutional regulations, retrospective
anonymized case reports do not require formal
ethics committee approval.

3. RESULTS

Three female patients fulfilled the inclusion
criteria. The mean age was 52.7 + 9.2 years.
Baseline characteristics are summarized in
Table 1. All patients had a documented history
of recent COVID-19 infection confirmed by
PCR. The anatomical distribution of the
infection varied: one case involved the right
side of the mandible, another affected the right
palatal and alveolar process of the maxilla, and
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the third presented with isolated involvement of

the oropharyngeal soft tissues.

XUPYPTWYECKAA CTOMATONOr WA
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Variable Case 1 Case 2 Case 3

Age 32 56 60

Sex Female Female Female
COVID-19 confirmation RT-PCR RT-PCR RT-PCR
Severity of COVID-19 Mild Moderate Moderate
Diabetes mellitus No Yes Yes
Corticosteroid therapy Yes Yes Yes

Time to symptoms 4 weeks 5 weeks 6 weeks
Previous dental procedure | Third molar extraction Premolar extraction None

Site of involvement Mandible Maxilla and palate Oropharynx
Imaging CBCT CBCT+MRI MRI
Microscopy Positive Positive Positive
Culture Rhizopus oryzae Rhizopus arrhizus Fungal culture was positive for

Mucorales species; however,
species-level identification
was not available

Histopathology Not available

Not available

Positive

Surgical treatment Debridement

Debridement

Debridement

Amphotericin B Yes Yes Yes
Posaconazole Yes Yes No
Follow-up 12 months 12 months Death
Outcome Recovery Recovery Fatal
3.1Casel received systemic corticosteroids

A 32-year-old female with a recent history of
COVID-19 presented with right-sided facial
pain and swelling involving the submandibular
and parotid region with intraoral pus discharge
from the right-side lower jaw for the last 2
weeks. Patient had been diagnosed with
COVID-19 four weeks prior via RT-PCR and

(dexamethasone 6 mg daily for 10 days). These
symptoms developed after extraction of the
right mandibular third molar of the right side.
Cone-beam computer tomography (CB CT)
revealed an osteolytic lesion involving the right
mandibular ramus and angle (Figure 1).

Figure 1 - CBCT of the mandible, which showed osteolysis of the right ramus and angle of the mandible
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Aspiration and GeneXpert testing ruled out
tuberculosis. Direct microscopy (KOH 10%) of
aspirated material confirmed mucormycosis,
showing ribbon-like, non-septal hyphae (Figure
2). Fungal culture was performed on Sabouraud
dextrose agar (SDA), incubated at 25C and

XUPYPTWYECKAA CTOMATONOr WA
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37C, which yielded colonies consistent with
Rhizopus oryzae, confirmed via lactophenol
cotton blue staining. No susceptibility testing
was performed due to resource limitations.

Figure 2 - Direct microscopy (40x) of aspirated material from the right mandibular ramus showed broad, non-septate
hyphae characteristic of mucormycosis

The patient was started on intravenous
liposomal amphotericin B at dose of 5
mg/kg/day.  Surgical  debridement  was
performed through a submandibular incision

under general anesthesia. The necrotic
medullary bone was meticulously curetted,
while the cortical bone was preserved (Figure
3).

Figure 3 - Curettage of the ramus and angle of the mandible
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Postoperative care included local irrigation
with diluted hydrogen peroxide. Antifungal
therapy was continued for 21 days, with a
cumulative amphotericin B dose of 2.9 g.
Following clinical improvement, resolution of
local inflammatory signs, and stabilization of
radiological  findings, the patient was
transitioned to oral posaconazole for an
additional 4 weeks. At the 12-month follow-up,
the patient showed no signs of recurrence, and
CBCT demonstrated regeneration of the
medullary bone.

‘ -

The patient had undergone extraction of the
upper right premolars one month earlier. CBCT
and MRI revealed an osteolytic lesion

involving the maxillary alveolar and palatal

XUPYPTWYECKAA CTOMATONOr WA
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3.2 Case 2

A 56-year-old female with a history of diabetes
and recent COVID-19 infection presented with
right-side infraorbital buccal swelling, along
with intraoral pus discharge from the upper jaw
(Figure 4). Patient had been hospitalized for
moderate COVID-19 five weeks before

presentation and had received corticosteroids.
Symptoms developed two weeks after COVID-
19 resolution.

bone, a decrease in pneumatization of the right
maxillary sinus and ethmoid bone due to
inflammatory exudate (Figure 5).

Figure 5 - MRI of osteolytic changes of the maxillary alveolar and palatal bone
with decreased pneumatization of the right maxillary sinus and ethmoid bone
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Direct smear (KOH mount) examination
confirmed the presence of broad, non-septate
fungal hyphae. Fungal culture grew Rhizopus
arrhizus, confirmed using MALDI-TOF
identification. Susceptibility testing was not
available. The patient received intravenous
liposomal amphotericin B at a dose of 5
mg/kg/day for 14 days in combination with
surgical debridement of necrotic maxillary and
palatal bone. Necrotic tissues were removed
until healthy bleeding bone was encountered.
Postoperatively, the area was irrigated, and
systemic antifungal treatment was continued.
Clinical improvement was noted after two
weeks. After satisfactory clinical response and
absence of disease progression, antifungal
therapy was switched to oral posaconazole for
4 weeks. At 12 months of follow-up, the patient
showed complete healing with no clinical or
radiological evidence of recurrence.

3.3 Case 3

A 60-year-old female with a history of diabetes
(HbA1c: 8.7%) and recent COVID-19 infection
presented with persistent pain in the
oropharyngeal region. Clinical examination
suggested expensive soft tissue involvement
without bony changes. Tissue biopsy and
fungal culture confirmed mucormycosis, with
histopathology showing broad, ribbon-like,
pauciseptate  hyphae  characteristic  of
mucoromycetes and signs of angioinvasion.
Despite immediate initiation of liposomal
amphotericin B at dose of 5 mg/kg/day and
repeated surgical debridement, the infection
progressed rapidly. The patient’s condition
deteriorated, and she succumbed to systemic
complications.

Autopsy revealed hemorrhagic infarcts in the
oropharyngeal  soft  tissues.  Grocott’s
methenamine  silver  (GMS)  staining
demonstrated widespread necrosis and massive
fungal invasion. This case highlights a rare
presentation of post COVID mucormycosis
involving only oropharyngeal soft tissues.

XUPYPTWYECKAA CTOMATONOr WA
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4. DISCUSSION

Although  rhinocerebral and pulmonary
mucormycosis were the most prevalent forms
during the COVID-19 pandemic, orofacial
variants involving the mandible, maxilla, and
orbital regions have been reported even after
pandemic time. Singh et al. [12] conducted a
study involving 101 patients with COVID-19-
associated mucormycosis and found that 76%
had received corticosteroids for COVID-19
treatment, while 80% had diabetes mellitus.
Similarly, Ravindra et al. [13] highlighted that
corticosteroid use significantly contributed to
the rise in mucormycosis cases and the
unmasking of latent diabetes in COVID-19
patients. Two cases in current report had a
previous history of diabetes.

Mucormycosis transmission occurs via direct
inoculation of spores or through inhalation,
depending on the site of infection. Mandibular
involvement remained a rare presentation even
during the global surge in mucormycosis cases
among COVID-19 patients, while the rhino-
orbital form was more commonly observed [6].
In first two cases involving mandibular and
maxillary mucormycosis, the infection likely
resulted from direct inoculation of spores into
surgical sites following tooth extraction. A key
finding across all cases was the presence of one

or more risk factors: diabetes mellitus,
corticosteroid use, and recent dental
manipulation. The temporal relationship

between COVID-19 and mucormycosis onset
ranged from 2 to 6 weeks.

Clinical presentations of mucormycosis vary
and may include black eschar and crust
formation in the nasal and oral mucosa [14].
Additional signs such as ptosis, chemosis,
ophthalmoplegia, vision loss, and hypoesthesia
of the cheek may occur in cases involving the
orbit [15]. In mandibular mucormycosis,
symptoms may include facial swelling, dental
pain, gingival necrosis, purulent discharge, and
tooth mobility [16]. In current report, black
eschar in the oral mucosa was observed in only
two cases.
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Computed tomography (CT) imaging is
essential for diagnosis and managing patients
with suspected fungal osteomyelitis of the
orofacial region. Tomar et al. [17] proposed a
clinicoradiological classification for orofacial
mucormycosis, consisting of seven stages
(stage 0O, 1a, 1b, 2a, 2b, 3a, 3b). In current
report, radiographic  findings  revealed
osteolytic lesions of the facial bones with loss
of trabecular pattern in the medullary bone,
consistent with previous reports. Diagnosis was
confirmed in all cases through smear
examination of oral mucosal samples.

Treatment of orofacial mucormycosis generally
involves surgical bone resection in conjunction
with antifungal therapy, particularly in cases of
maxillary involvement [9, 10]. Management

protocols for COVID-19-assocoated
mucormycosis closely mirror the global
guidelines  issued by the European

Confederation of Medical Mycology for non-
COVID-19 patients. However, therapeutic
decision-making for mandibular mucormycosis
remains challenging due to a lack of data from
controlled  studies  distinguishing  when
curettage versus resection is appropriate.
According to Mokhtar et al. [4] preservation of
the mandibular cortex may be considered if
there is no cortical bone involvement and
bleeding from the cortical plates is observed
after the removal of necrotic medullary bone.
The authors emphasized the difficulty in
determining optimal treatment strategies for
mandibular mucormycosis due to insufficient
clinical evidence. Raghani et al. [16]
successfully managed three cases through
debridement and curettage. Other reports have
also documented favorable outcomes using
conservative approaches such as curettage and
debridement for both mandibular [3] and
maxillary mucormyecosis [18].

The antifungal treatment of choice remains
conventional amphotericin B at the maximum
tolerated dose of 1-1.5 mg/kg/day. However,
liposomal amphotericin B, administered at 5—
10 mg/kg/day, is preferred due to its reduced
nephrotoxicity. In all current cases patients
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were initially treated with  liposomal
amphotericin B treatment, followed by

posaconazole.

Although autopsy remains the gold standard for
confirming the mucormycosis diagnosis, the
gross features are poorly characterized in the
literature.  Reported  findings  include
hemorrhagic, targetoid infarcts or nodules,
petechial hemorrhages, and areas of regional
tissue necrosis. These features reflect the
angioinvasive nature of Mucorales fungi.
Which infiltrate blood vessels, causing
thrombosis, infarction, and tissue necrosis [19].
Histologically, Mucorales species are identified
by broad, ribbon-like, pauciseptate hyphae with
pleomorphic features and variable-angle
branching, generally between 45 and 90,
although traditionally described as branching at
obtuse angles [20].

LIMITATIONS

The study included only three patients, limiting
the generalizability of the findings. The
retrospective design restricted the availability
of some clinical and laboratory data. Antifungal
susceptibility  testing and molecular
identification techniques were not performed in
all cases because of resource limitations.
Finally, diagnostic and therapeutic approaches
were not completely uniform among all
patients, reflecting real-world clinical practice.

CONCLUSION

This case series highlights the diverse clinical
manifestation of post-COVID-19 maxillofacial
mucormyecosis, including rare involvement of
the mandible, maxilla and palate, and
oropharyngeal soft tissues. The presented cases
emphasize the importance of maintaining a
high index of suspicion in patients with recent
COVID-19 infection, diabetes mellitus,
corticosteroid exposure, or recent dental
procedures. Although limited by the small
number of observations, these findings support
the value of early multidisciplinary assessment,
prompt mycological confirmation, and
combined surgical and systemic antifungal
management.
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