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SUMMARY

Introduction Mucormycosis of paranasal sinuses is a rare life-threatening opportunistic fungal
disease that requires urgent treatment. The commonly involved are the immunosuppressed
and immunocompetent patients. Patients are presented with facial or orbital cellulitis, necrotic
palate, paresthesia of facial or trigeminal nerves and loss of vision, signs of meningitis. Radio-
logical examinations are not sensitive in the early stages of infection. Definitive diagnosis is
established by biopsy and histological examination of the necrotic tissue.

Case outline In August 2017, a 52-year-old female diabetic was admitted to the Clinic for Maxillofacial
surgery due to the swelling and pain in the right side of the face, headache, fever, restriction of ocular move-
ments, purulent rhinorrhea lasting for one week. Computed tomography examination showed spreading
cellulitis of the right side of the face, total right maxillary end ethmoid sinus heterogeneous occupation and
osteitis of the maxillary walls. Radical surgical debridement was performed. Histopathology and microbial
tests were consistent with the finding of invasive mucormycosis. Liposomal amphotericin B 5mg/kg per
day for four weeks was administered and patient’s glucose levels were controlled with injectable insulin
and local status significantly improved. Patient was reoperated later due to the defect of the right maxilla.
Conclusion Early diagnosis and multidisciplinary approach including microbiology, pathol-
ogy, radiology, surgery, hematology, infectious disease, intensive care and pharmacology is
essential. Treatment of mucormycosis of paranasal sinuses requires prompt and aggressive treatment
with antifungal agents, surgical debridement and control of predisposing factors.

Keywords: mucormycosis; paranasal sinuses; fungal infection; diabetes; opportunistic infection

INTRODUCTION

Mucormycosis of paranasal sinuses is a rare,
fulminant life threatening opportunistic fun-
gal disease that requires urgent treatment
because of its progressive and destructive
nature [1, 2, 3]. The commonly involved are
the immunosuppressed and immunocompe-
tent patients. Poorly controlled diabetes is the
major risk factor for this opportunistic fungal
infection, however there is increasing num-
ber of reports of patients with mucormycosis
undergoing chemotherapy, immunotherapy;,
and organ transplantation [1, 2, 3]. Due to
anatomical factors and compromised immu-
nity, infection from the paranasal sinuses can
spread intracranially and is termed as rhino-
cerebral mucormycosis. Even in the modern
medical age, death rates are very high, 40-80%
even with antifungal therapy [1, 2, 3]. The
infection is caused by the fungi of the order
Mucorales which can be found as saprophytic
microorganisms in the upper airway tract mu-
cosa, with Rhizopus species most commonly
found in the paranasal mucormycosis [1, 2,
3]. In immunocompromised patients due to
impaired phagocytic function of granulocytes
the fungi spores develop into a hyphae form,
invade into the blood vessels, causing throm-
bosis and progressive soft necrosis and bone

destruction [1, 2, 3]. Due to early invasion of
blood vessels the infection can be dissemi-
nated, and rhinocerebral, pulmonary, gastro-
intestinal and cutaneous are the most often
forms [4, 5].

The clinical manifestations at the early
stages are not specific, but with the disease
progression unilateral headache, facial pain,
fever, numbness and nasal discharge are
common. Patients are presented with facial
or orbital cellulitis, necrotic palate, paresthe-
sia of facial or trigeminal nerves and loss of
vision, signs of meningitis with intracranial
propagation [1, 2, 3]. Radiological exami-
nations are not sensitive in the early stages
of infection. Computed tomography (CT)
shows osteitis of maxillary walls and occupa-
tion of maxillary sinus. Magnetic resonance
imaging (MRI) is needed when intracranial
propagation is suspected. Definitive diagno-
sis is established by biopsy and histological
examination of the necrotic tissue.

Treatment of mucormycosis of paranasal
sinuses must be aggressive and quick, con-
sists of early diagnosis, control of the pre-
disposing disease and aggressive surgical
debridement and antifungal therapy.

The aim of this case report is to present a
rare case of mucormycosis of maxillary sinus
and orbit in patient with newly discovered
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Figure 1. A) Patient presenting with cellulitis of the right side of the face and necrotic skin of paranasal area; B) computed tomography
showing right ethmoid cells with heterogeneous density and osteitis; C) computed tomography showing right maxillary sinus with het-

erogeneous density and osteitis

diabetes, demonstrating the diagnostic dilemmas and
treatment algorithm.

All procedures described in this paper involving
were in accordance with the institutional ethical stan-
dards and with the 1964 Helsinki declaration. Informed
consent was obtained from the patient for being in-
cluded in the study and use of medical data and clinical
pictures.

CASE REPORT

In August 2017, 52-year-old female patient with newly
discovered diabetes mellitus type II was admitted to the
Clinic for Maxillofacial Surgery due to the swelling and
pain in the right side of the face, headache, fever, restric-
tion of ocular movements, purulent rhinorrhea lasting for
one week (Figure 1). Because of the swelling propagation
and suspicion on orbital cellulitis we performed CT ex-
amination which showed spreading cellulitis of the right
side of the face, total right maxillary end ethmoid sinus
heterogeneous occupation and osteitis of the maxillary
walls. Because of the rapid progression of infection, oph-
thalmoplegia and necrosis of skin in infraorbital area, we
suspected fungal infection and decided to perform radical
surgical debridement consisting of removal of necrotic
skin and subcutaneous tissue, partial maxillectomy and
ethmoidectomy via intraoral approach and decompression
of the orbit. The necrotic skin, mucosa of the maxillary
and ethmoid sinuses and orbital preseptal tissue were sent
for histopathological examination. Histopathology tests
showed fragments of the necrotic tissue with spores and ir-
regularly shaped hyphae with perivascular infiltration, in-
filtration by neutrophils consistent with the finding of in-
vasive mucormycosis. Culture of biopsy specimens showed
colonies were consistent with Mucorales. Antimicrobial
susceptibility testing was performed and parenteral lipo-
somal amphotericin B 5 mg/kg per day for four weeks
was administered. During hospitalization, the patient’s
glucose levels were controlled with injectable insulin and
local status significantly improved. On control CT exams,
performed weekly, there were no signs of infection.
However, after two months, the patient returned to the
clinic due to the cellulitis of the right side of the face and
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Figure 2. Relapse of the infection two months after first treatment; A)
defect of the skin and right maxilla; B) necrotic bone of anterior maxilla,
floor of the orbit and zygomatic bone

Figure 3. Reconstruction of the defect of the right maxilla six months
after first treatment; A) clinical appearance of the defect; B) 3D recon-
struction of the defect of the right maxilla; C) postoperative appear-
ance of the patient after reconstruction of the floor of the orbit and
skin; D) control radiographic picture

the antro-cutaneous fistula (Figure 2). Blood glucose levels
were in normal range and vital signs were normal. The
patient was reoperated and radical surgical debridement
with removal of necrotic maxillary processes of zygomatic
bone, floor of the orbit and medial orbital wall and necrot-
ic skin of the right cheek was performed. The defect was
partially reconstructed with local skin flap. Postoperatively
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parenteral therapy included amphotericin B (5 mg/kg per
day) and meropenem. The surgical specimens were sent
for pathohistological analysis and bony and soft tissue
specimens were positive for fungal spores and hyphae
consistent for mucormycosis. Postoperative period was
uneventful and patient was released from the hospital in
good general health.

In February 2018, six months following the first infec-
tion, we decided to reconstruct the defect of the base of
the orbit with titanium mesh and defect of the skin of the
infraorbital region with local skin flap (Figure 3). After
this surgery patient was reoperated in the April 2018,
November 2018, and October 2019, because of the skin
dehiscence and ectropion when the local skin flaps were
used to reconstruct skin defect. At a recent follow-up two
years after mucormycosis was diagnosed, there were no
signs of recurrent infection.

DISCUSSION

Although rare, mucormycosis is a life-threatening fungal
infection that occurs in immunocompromised patients.
Previous papers reported that there is tendency to an in-
crease of incidence of mucormycosis mainly due to the
increasing number of immunocompromised patients
[2, 6, 7]. Treatment of mucormycosis of paranasal sinuses
requires early diagnosis, prompt and aggressive treatment
with antifungal agents, surgical debridement and control
of predisposing factors. However, despite early diagnosis
and the aggressive surgical and medical treatments, the
mortality rate is very high and reports from literature
show to be 40-80% [1, 2, 3]. Thus, early diagnosis and
multidisciplinary approach including microbiology,
pathology, radiology, surgery, hematology, infectious
disease, intensive care and pharmacology is essential [2].

Rhinocerebral mucormycosis is typically presented
with diabetic patients, while cutaneous and pulmonary
forms are common in immunocompetent patients [7,
8]. Rhinocerebral mucormycosis commonly develops
in paranasal sinuses, most often in maxillary sinus and
subsequently involves orbit, brain and cranial bones.
Localized sinus infection when early discovered and
aggressively treated have good prognosis, while in-
tracranial propagation, especially in immunocom-
petent patients, have very poor prognosis [1, 2, 3].
Immunological state, predominantly severe neutro-
penia, was found to be the most significant negative
survival factor, regardless to the extent of the fungal
infection [1, 2].

Surgical debridement with free margins is still the
standard therapy in order to control infection and ob-
tain tissue for histopathological and microbiological
diagnosis. Postoperative sequels such as disfigurement,
loss of vision, difficulties with oral function, and low
quality of life are common with surviving patients [3].
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Table 1. Treatment algorithm for rhinocerebral mucormycosis

Suspected mucormycosis

1. Clinical picture Facial pain, swelling, sinusitis,
ophthalmoplegia, persistent fever,
headache

Uncontrolled diabetic,

neutropenic patient

2. Cranial CT Bone destruction, sinus
Cranial MRI involvement
Chest CT Orbit, brain involvement

Respiratory symptoms

3. Infected tissue biopsy/
endoscopy

Histopathology
Microbiology

4. Radical surgical
debridement

Obtain clean margins
Control the infection
Microbiological diagnosis

5. Long term antifungal
treatment

Amphotericin B 5-10 mg/kg - first
line treatment

Posaconazole 200-1000 mg/day
Isavuconazole 200-1000 mg/day

Diabetes
Neutropenia

6. Control of predisposing
factors

7. Control images Treatment response assessment

8. Delayed reconstruction 6-12 months following local

control of infection

CT - computed tomography; MRI - magnetic resonance imaging

Thus, further research should be made to redefine the
need for radical surgical debridement. First line of
antifungal treatment is liposomal amphotericin B in
doses 5-10mg/kg per day, with constant monitoring of
serum creatinine concentrations. In cases of acute renal
toxicity, azaconazole and posaconazole were found to
be safe alternatives. Several reports demonstrated effi-
cacy of posaconazole and amphotericin B combination,
even without the need for surgical treatment [2, 3, 4].
Currently there is no relevant protocol regarding dos-
age and duration of antifungal treatment. Our patient
received antifungal treatment with amphotericin B for
four weeks during first hospitalization, but infection
relapsed even with good control of diabetes and ab-
sence of infection on control CT scan. Thus, we feel that
reconstructive surgery for these patients should be de-
layed for at least six months after treating the infection.

Treatment of rhinocerebral mucormycosis requires
multidisciplinary approach. Facial swelling, orbital cel-
lulitis, headache, ophthalmoplegia and sinusitis in diabetic
patients should raise suspicion of rhinocerebral mucor-
mycosis. Both CT and MRI examinations should be per-
formed. Following radiological examinations, if sinusitis
is diagnosed endoscopy or open biopsy should be per-
formed. Surgical debridement in order to control infection
and obtain clear margins should be radical in addition
to systemic antifungal treatment. Antifungal treatment
should be continued until complete local resolution of
disease, complete response on radiological images and
control of the predisposing factors (Table 1).
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Tepanuja pyNMUHAHTHE MYKOPMMKO3e MaKCUAAPHOT CUHYCA U opbuTe Kog,

6onecHuKa ca aujabetecom

Anekcangap Kupam'?, berjamud Hanuh', lennc bpajkosuh'?

'KnuHnykmn ueHTap BojsogunHe, KnuHika 3a makcunodaumjanty n opanty xupyprujy, Hosu Cag, Cpbuja;
Ynusepautet y Hosom Cagy, MeguuuHckm dpakyntet, Kategpa 3a makcunodaumjanty xupyprujy, Hosu Cag, Cpbuja

CAXETAK

YBop MyKopMIKo3a napaHasasHyx CMHYca PETKa je 1 Mo XVBOT
ornacHa onopTYHNCTYKA IbMBMYHA NHEKLMja Koja 3axTeBa
XUTHO Nneyerbe. Obonenu cy Hajuehiie MMyHOCynpecuBHU 1
MMYHOKOMMETEHTHUN 6onecHnLU. Y KNMHNYKO]j cnmum cpehe
ce LenynuTuc amua unu opbute, HeKpo3a Hernua, napecTesuja
daumjanHor nnv TpUreMVHanHoT X1BLA, rybuTtak B1Uaa 1 3HaLm
MeHUHIUTMCA. PagnonoLwKy npernean HUCY OCETIbYBM Y pa-
HUM pazama nHbekupje. JepUHUTMBHA AnjarHO3a ce NocTaB/ba
610NCKjOM 1 XMCTONOLIKUM MPeriefoM HeKPOTUYHOT TKMBa.
Mpukas 6onecHuka Y aBrycty 2017. roante 52-roguiltba avja-
6eTnyapKa NpyMIbeHa je Ha KnuHrky 3a makcunodauujanHy
xupyprujy 36or otulama 1 6ona Ha AeCHoj CTpaHu Nnua, ra-
BO6OJ/bE, MOBYLLEHE TEMMEPATYPe, OdTaNMOMNEernje, rHojHe
pvHOpeje y Tpajakby of jefHe Heperbe. KomnjyTeprn3oBaHOM
TOMOrpadujom je youeH LienynuTic AecHe CTpaHe nnLia, 3aceH-
YEHOCT MaKCUMAPHOT 1 ETMOUAATTHYIX CYHYCa U OCTEUTUC MaK-
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CMNapHIX 3UJ0Ba. YUnbeH Cy paamnKanHu XvpypLuKy febpua-
MaH 1 HeKpeKToMuja. XMCTOMaToNOLWKa U MUKPOOMONOLLKa
MMKPO6Ha nokasarna cy MHBa3nBHY MyKOPMUKO3y. [pumerseH
je nunocomantu amdotepuLH b 5 mg/kg AHEBHO TOKOM YeTw-
PV Heperbe, AnjabeTec je KOHTPONMCaH NHCYSIMHOM, @ JIOKaHU
CTaTyC ce 3HayajHo nobosbLuao. bonecHuua je KacHuje NOHOBO
onepucaHa 36or gepeKTa ilecHe MaKkcuie 1 nopa opburte.
3akspyyvak PaHa gujarHosa v MynTMAMCUUMANHAPHNA MPUCTYN
KOjU YKIbyuyje MKpoO61osora, naToora, pagrornora, Xupypra,
xematosiora, HdeKTosiora 6onecTu, IHTEH3VBHY Hery 1 dap-
MaKoJiora of CyLUITUHCKOT Cy 3Hauaja. Jleyerbe MyKOpMUKO3e
napaHasasHuX CMHyca 3axTeBa 6p30 1 arpecuBHO Jieyere aH-
TUPYHIraNHNUM areHCrMa, XMpYpLIKKA AebprAMaH 1 KOHTPOnY
npeancnoHupajyhnx gaxktopa.

KrbyuHe peun: MyKkopmmnKo3a; napaHasanHu CUHYCK; MbUBMYHA
VHdeKLyja; AnjabeTec; onopTyYHUCTUYKa MHbEKLWja
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