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Abstract

The increased incidence of mucormycosis in post covid-19 is due to steroid induced diabetes
mellitus. The commonest presentation is acute invasive fungal sinusitis involving maxillary
sinus most commonly followed by invasion to local soft tissues and bone structures. It also
involves orbit and brain extending from sinuses. Mandible has no direct communication
with any of the para nasal sinuses and involvement is extremely rare and seldom reported.
We came across four such cases during post covid-19 mucormycosis epidemic. Poor
dentitions, ulcerated mucosa, inoculation during dental procedures are the proposed mode

of entry of the fungi into the mandible.
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Introduction

Mucorales are a group of filamentous fungi classified under
zygomycetes with worldwide distribution. It commonly presents as
rhino-orbito-cerebral disease in diabetic patients.! In other types of
immunosuppression e.g solid organ transplant, hematopoietic stem
cell transplant it presents as predominant pulmonary and disseminated
disease.?® In post Covid-19 era many patients developed diabetes
mellitus due to steroid overuse or abuse. Covid-19 associated
mucormycosis (CAM) predominantly involves paranasal sinuses with
extensive soft tissue disease and subsequent bony and angioinvasion.**
Maxillary sinus is the most commonly affected as the spores are
directly inhaled into it and start disease.

Mandible is non-contiguous bony structure to para nasal sinuses
and its involvement by mucorales is extremely rare. Dental procedures
and extraction along with poor oral hygiene initiate inoculation of
mucor sp. spores and subsequent mandibular osteomyelitis. Isolated
mandibular mucormycosis without sinus involvement following
Covid-19 disease is extremely rare and seldom reported.

Case presentation

In this series, we present four post Covid-19 patients with
isolated mandibular mucormycosis without any sinus, orbit or brain
involvement.

Case 1: He was a 39 year old male presented with left jaw pain for two
months. He was diagnosed with Covid-19 pneumonia and required
oxygen with dexamethasone at a dose of 6mg twice a day followed
by once a day for total 14 days eight months ago. Due to his jaw pain
he consulted dentist before coming to our instituition and underwent
left 3™ molar extraction. Following the procedure his symptoms did
not improve rather worsened. Pain and swelling increased gradually
and there was oozing from the tooth extraction site. He did not

have any sinus symptoms and underwent CT scan which revealed
left mandibular osteomyelitis (Figure 1). No sinus tenderness was
present and sinus endoscopy showed normal mucosa. HbA1C was
9.2%. Debridement of left mandible with extraction of corresponding
molars was done. Histopathology from the debrided tissue showed
aseptate, broad fungal hyphae with obtuse angle branching with bony
and angioinvasion characteristic of mucorales (Figure 2). However
fungal culture was negative. He was treated with 2 weeks injection
amphotericin - b lipid emulsion which he tolerated well without any
toxicity.

Figure | A- CT mandible - left mandibular osteomyelitis with expansion of
the cortex, B- CT paranasal sinuses — normal.

Symptoms resolved and wound became healthy. He was started
on tablet posaconazole. Trough level was done after 7 days and it was
1606 ng/ml. Total 3 months of oral therapy was completed and he did
well on follow up.

Case 2: He is a 46 years old male presented with pain and swelling of
bilateral jaw. He was diagnosed with mild Covid-19 five months ago
and received dexamethasone 6mg twice a day followed by once a day
for 10 days. There was no history of prior dental procedures. No sinus
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pain or discharge was present. Sinus endoscopy was unremarkable.
HbA1C was 11.2%. Imaging showed bilateral mandibular
osteomyelitis (Figure 3) and underwent debridement. Histopathology
from the debrided tissue showed broad aseptate fungal hyphae with
obtuse angle branching associated with bony and angioinvasion
suggestive of mucorales. Few actinomycotic colonies are also found
interspersed in the tissue biopsied. Culture was negative for fungal
organisms. He was started on injection amphotericin b deoxycholate
due to cost constraints and developed acute kidney injury after 5 days.
As the disease was limited to bone and he could not tolerate injection
amphotericin b for more than 5 days we switched him to tablet
posaconazole. Trough concentration was measured after 7 days and
found to be 1308 ng/ml. He did well with oral therapy and completed
3 months of posaconazole.

'.‘ Au < 5 - : .’
Figure 2 Debrided tissue stained with hematoxylin & eosin (20X
magnification).

Figure 3 A - CT mandible- bilateral mandibular osteomyelitis with erosion of
the cortex, B - CT paranasal sinuses- normal.

Case 3: A 51 year old lady presented with left sided jaw pain for
1 month. She is a known patient of hypertension and diabetic
nephropathy. She was admitted with moderate Covid- 19 pneumonia
and received dexamethasone 6mg twice a day followed by 6mg once
a day for total 21 days, remdesivir and supplemental oxygen 6 months
before presentation. There was no prior dental procedure or tooth
extraction before her symptoms started. All para nasal sinuses were
normal clinically. Sinus endoscopy was normal. HbA1C was 10.3%.

Z-orthopantomogram showed left mandibular erosions with
affected tooth had spontaneously fallen off (Figure 4). She underwent
complete debridement and histopathology from the intra operative
specimen showed broad aseptate fungal hyphae with obtuse angle
branching alongwith bony and angioinvasion. Fungal culture was
not sent from dental surgery where she was initially admitted. Due to
multiple comorbidities she was not offered injection amphotericin b
due to its known toxicities and treated with tablet posaconazole for 3
months. Her trough posaconazole concentration was found to be 1570
ng/ml and she did well with this therapy.
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Figure 4 Z-orthopantomogram revealed bilateral mandibular osteomyelitis
with erosionof the cortex.

Case 4: A 49 year old lady with no prior co morbidity developed mild
Covid-19 pneumonia 3 months ago and was treated with supplemental
oxygen and steroids in the form of dexamethasone 6mg once a day
for total 12 days. She did not require antivirals. She presented with
bilateral jaw pain and numbness over the overlying skin for 3 weeks.
She had no prior dental manipulation. There was no sinus symptom
associated with jaw pain.

Sinus endoscopy did not reveal any mucosal disease, CT image of
the sinus was also normal. HbA1C was 9.7%. Z-orthopantomogram
showed bilateral mandibular erosions (Figure 5). CT showed bilateral
mandibular osteomyelitis (Figure 6). Debridement was performed
and histopathology revealed broad aseptate and pauciseptate fungal
hyphae with obtuse angle branching. There was significant bony and
angioinvasion; a characteristic feature of invasive mucormycosis.
Fungal culture was negative. She was started on injection lipid
emulsion amphotericin b and was continued for 2 weeks. She
responded well and was switched to tablet posaconazole after 2
weeks. Serum trough level was performed after 7 days and was found
to be 1483 ng/ml.

Figure 5 Z-orthopantomogram revealed bilateral mandibular osteomyelitis
with erosionof the cortex.

Figure 6 A- CT mandible revealed bilateral mandibular osteomyelitis with
corticalexpansion, B- CT paranasal sinuses — normal.

We have performed extensive literature search and there are
heterogenous reports of mandibular mucormycosis in different patient
population. Our cases are more homogenous and all had previous
Covid-19 with steroid use followed by diabetes (Table 1).6%
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Table | Mandibular mucormycosis: reports in literature® 2

Year of

Type of

Underlying

Case no.  Authors publication Study Age Gender condition Outcome
| Brown OE et al. 1986 Case report 57 M D.M, Chronic renal Death (due to cardiac
failure arrest)
2 Jones AC et al. 1993 Case series 43 M A'ML,Acute renal . Clinically improved
failure, Pancytopenia
AML, Prostate
3 Salisbury et al. 1997 Case report 60 M cancen, H eavy Recovery satisfactory
alcoholism,
Hypertension
4 Lador et al. 2006 Case report 42 F Acute I?'mphoblastlc Death (fiue to
leukemia Leukemia)
DM with
5 Bakathir AA et al. 2006 Case series 49 M ketoacidosis,ALL, Recovery satisfactory
dental extraction
Incomplete healing
6 Dogan MC et al. 2007 Case report 7 M AML (aftetj 4 weeks of
debridement and
antifungal)
7 Antonetti | et al. 2009 Case report 10 M Severe burns Recovery satisfactory
AML
8 Ojeda-Uribe M et al. 2010 Case report 55 F Decompensated Clinically improved
DM
DM, diabetic
nephropathy, Death (due to
9 Oswal NP et al. 2012 Case series 68 F hypertension, septicaemia with
sleep apnea,dental multiorgan failure)
extraction
6 M
10 Aras MH et al. 2012 Case series Neuroblastoma Dea}th (due to
15 M AML maligancy)
CML, steroid and Death (due to
I Mc Spadden RP et al. 2016 Case report 63 M immunosupresive ) .
infection)
therapy
12 Urs etal. 2016 Case series 26 M Dengue. fever, dental Clinically improved
extraction
Chronic
13 Cheong et al. 2017 Case series 38 F lymphocytic Death (dlfe to
) pneumonia)
leukemia
21 F ALL Clinically improved
14 Cohen et al. 2019 Case series 14 M ALL
41 M AML
.:Lljcl; ICF: tc';leses Not Death due to
15 Elitzur et al. 2019 7 Not specified . Acute Leukemias mucormycosis in 2
of mandibular specified
out of 4 cases
mucor)
Chronic
granulomatous
16 Agarwal et al. 2020 Case report 37 M disease, tooth Recovery satisfactory
extraction, kidney
disease
AML, DM,
17 Kwak et al. 2020 Case report 6l M hypertension, dental  Clinically improved
extraction
18 Ambereen A et al. 2021 Case report 39 M .SARSTCOV-Z Recovery satisfactory
infection
19 Bhanumurthy L et al. 2022 Case report 45 F DM, SARS-CoV-2 Clinically improved

infection
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Discussion

Isolated mandibular mucormycosis without sinus involvement
is a rare clinical presentation of this ubiquitous filamentous fungus.
There are only a few isolated case reports of Covid-19 associated
mandibular mucormycosis in the literature.”*** How mucorales gain
access to mandible is not clear as it is not contiguous with para nasal
sinuses. The portal of entry is probably due to direct inoculation
during dental procedures or minor dental trauma. The disease is not
at all well characterised and rather an extremely uncommon entity.
The exact pathogenesis is also not known properly. We report the
largest case series of mandibular mucormycosis till date; diagnosed
and treated successfully in our institute. All of them are post Covid-19
who received systemic steroids with or without antivirals in recent
past alongwith supplemental oxygen. Three of them became diabetic
following steroid use post Covid-19. Case 3 lady was known to have
diabetic nephropathy and on top of that she received systemic steroid
during Covid-19 illness. Case 1 had prior dental extraction and rest
3 patients did not have any prior dental procedure. Probably poor
dental hygiene with uncontrolled diabetes had initiated the disease
process in them. Numbness of local skin, pain in the affected area and
pus discharge following dental procedures are the usual presentation
in our cases. Neither of the cases found to have sinus symptoms
or disease on imaging. It further confirms the fact that mandibular
mucormycosis is unrelated to invasive sinusitis. The pathogenesis
here is different from that of usual mode of presentation ranging from
sinusitis to ocular and brain extension.

Case 1 and 4 received two weeks of amphotericin b lipid emulsion,
case 2 received it for 5 days with early switch to oral therapy due to
amphotericin b induced acute kidney injury. We decided to give only
oral posaconazole in case-3 as the disease was localised and she had
multiple comorbidities.

Management of isolated mandibular mucormycosis is not
standardised due to rarity of the disease. This approach may be
recommended in centres dealing with mandibular mucormycosis

a) Tooth extraction followed by deep representative biopsy should
be done in mild disease. It seems to be adequate in milder cases
followed by brief antifungal therapy — one week of injection
amphotericin B followed by three months of oral posaconazole.

b) More extensive debridement and/or mandibulectomy should be
done in advanced disease. It should be followed by two weeks of
injection amphotericin B and 3-6 months of oral posaconazole.

Posaconazole pharmacokinetics is a controversial matter
worldwide and often enough trough concentration cannot be achieved
in vivo. Dose and formulations also vary in different countries and
have impact on overall outcome. We used 300mg oral posaconazole
in capsule form without antacids and proton pump inhibitors. We used
to test posaconazole trough concentration after 5-7 days of initiation
to look for the adequacy. Recommended target trough concentration is
more than 1000 ng/ml. It is evident from our series that this approach is
effective to achieve adequate trough concentration in vivo and able to
have a favourable impact on outcome. Our series also demonstrate the
efficacy of lipid emulsion amphotericin B in invasive mucormycosis.

Majority of the studies done previously in different countries are
either on deoxycholate or liposomal preparation. Lipid emulsion
amphotericin b is a cheaper alternative to liposomal and has similar
low toxicity profile. It can be used in low income countries successfully
to treat mucormycosis. It will cut down the cost of therapy without
increasing nephrotoxicity.
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Actinomycotic colonies were found in case 2 in biopsy specimens.
It is a coloniser of necrotic tissues of mandible. Actinomycetes are
a common commensal of oral cavity. Any biopsy from the dental
procedures or mandibular bone when diseased may show these
colonies in the histopathology. As the culture was negative it should
not be taken as pathogenic and does not warrant any therapy. It
should be interpreted with caution just like other commensals. For
a commensal to become a pathogenic organism it must show tissue
invasion. In our case it was separately lying colonies resembling
fungal ball like structures for which debridement was the management
of choice which we performed during the initial surgery.

Acknowledgments

None.

Funding

No funding was received from any organisation or individual for
this case.

Conflicts of interest

The author has no conflict of interest to declare.

References

1. Chakrabarti A, Singh R. Mucormycosis in India: unique features.
Mpycoses. 2014;57 Suppl 3:85-90.

2. Singh N, Aguado JM, Bonatti H, et al. Zygomycosis in solid organ
transplant recipients: a prospective, matched case-control study to assess
risks for disease and outcome. J Infect Dis. 2009;200(6):1002—-1011.

3. Kontoyiannis DP, Wessel VC, Bodey GP, et al. Zygomycosis in the 1990s
in atertiary-care cancer center. Clin Infect Dis. 2000;30(6):851-856.

4. Joshi S, Telang R, Tambe M, et al. Outbreak of mucormycosis
in Coronavirus disease patients, Pune, India. Emerg Infect Dis.
2022;28(1):1-8.

5. Arjun R, Felix V, Niyas VKM, et al. COVID-19-associated rhino-
orbital mucormycosis: a single-centre experience of 10 cases. QJM.
2022;114(11):831-834.

6. Brown OE, Finn R. Mucormycosis of the mandible. Journal of Oral and
Maxillofacial Surgery. 1986;44(2):132—136.

7. Jones AC, Bentsen TY, Freedman PD. Mucormycosis of the oral cavity.
Oral Surg Oral MedOral Pathol. 1993;75(4):455-460.

8. Salisbury PL, Caloss R Jr, Cruz JM, et al. Mucormycosis of the mandible
after dental extractions in a patient with acute myelogenous leukemia.
Oral Surg Oral Med Oral Pathol Oral Radiol Endod. 1997;83(3):340—
344.

9. Lador N, Polacheck I, Gural A, et al. A trifungal infection of the
mandible: Case report and literature review. Oral Surg Oral Med Oral
Pathol Oral Radiol Endod. 2006;101(4):451-456.

10. Bakathir AA. Mucormycosis of the jaw after dental extractions: two case
reports. SultanQaboos Univ Med J. 2006;6(2):77-82.

11. Dogan MC, Leblebisatan G, Haytac MC, et al. Oral mucormycosis
in children with leukemia: report of 2 cases. Quintessence Int.
2007;38(6):515-520.

12. Antonetti J, Killyon GW, Chang P, et al. Microvascular transfer of burned
tissuefor mandibular reconstruction. J Burn Care Res. 2009;30(3):536—
539.

13. Ojeda-Uribe M, Herbrecht R, Kiefer MH, et al. Lessons from a case
of oromandibular mucormycosis treated with surgery and acombination
of amphotericin B lipid formulation plus caspofungin. Acta Haematol.
2010;124(2):98-102.

Citation: Dipankar P, Kundakarla BP, Prasannakumar P, et al. Primary mandibular mucormycosis without para nasal sinus involvement following SARS CoV-2
infection — a series of four cases and review of literature. | Hum Virol Retrovirol. 2023;10(3):59-63. DOI: 10.15406/jhvrv.2023.10.00268


https://doi.org/10.15406/jhvrv.2023.10.00268
https://pubmed.ncbi.nlm.nih.gov/25187095/
https://pubmed.ncbi.nlm.nih.gov/25187095/
https://pubmed.ncbi.nlm.nih.gov/19659439/
https://pubmed.ncbi.nlm.nih.gov/19659439/
https://pubmed.ncbi.nlm.nih.gov/19659439/
https://pubmed.ncbi.nlm.nih.gov/10852735/
https://pubmed.ncbi.nlm.nih.gov/10852735/
https://pubmed.ncbi.nlm.nih.gov/34586055/
https://pubmed.ncbi.nlm.nih.gov/34586055/
https://pubmed.ncbi.nlm.nih.gov/34586055/
https://pubmed.ncbi.nlm.nih.gov/34181023/
https://pubmed.ncbi.nlm.nih.gov/34181023/
https://pubmed.ncbi.nlm.nih.gov/34181023/
https://www.sciencedirect.com/science/article/abs/pii/0278239186901965
https://www.sciencedirect.com/science/article/abs/pii/0278239186901965
https://pubmed.ncbi.nlm.nih.gov/9084196/
https://pubmed.ncbi.nlm.nih.gov/9084196/
https://pubmed.ncbi.nlm.nih.gov/9084196/
https://pubmed.ncbi.nlm.nih.gov/9084196/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3074926/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3074926/
https://pubmed.ncbi.nlm.nih.gov/17625636/
https://pubmed.ncbi.nlm.nih.gov/17625636/
https://pubmed.ncbi.nlm.nih.gov/17625636/
https://pubmed.ncbi.nlm.nih.gov/19349875/
https://pubmed.ncbi.nlm.nih.gov/19349875/
https://pubmed.ncbi.nlm.nih.gov/19349875/
https://pubmed.ncbi.nlm.nih.gov/20689269/
https://pubmed.ncbi.nlm.nih.gov/20689269/
https://pubmed.ncbi.nlm.nih.gov/20689269/
https://pubmed.ncbi.nlm.nih.gov/20689269/

Primary mandibular mucormycosis without para nasal sinus involvement following SARS CoV-2 infection

— a series of four cases and review of literature

—_
S

Oswal NP, Gadre PK, Sathe P, et al. Mucormycosis of mandible with
unfavorableoutcome. Case Rep Dent. 2012;2012:257940.

. Aras MH, Kara MI, Erkili¢ S, et al. Mandibular mucormycosis in

immunocompromised patients: report of 2 cases and review of the
literature. J Oral Maxillofac Surg. 2012;70(6):1362—1368.

. McSpadden RP, Martin JR, Mehrotra S, et al. Mucormycosis Causing

Ludwig Angina: A Unique Presentation. J Oral Maxillofac Surg.
2017;75(4):759-762.

. Urs Aadithya B, Augustine J, Singh S. Histopathological evaluation of a

rare fulminant case ofcontemporaneous mucormycosis, aspergillosis and
actinomycosis. J Oral Maxillofac Pathol. 2019;23(1):144—-146.

. Cheong HS, Kim SY, Ki HK, et al. Oral mucormycosis in patients with

haematologic malignancies in a bone marrow transplant unit. Mycoses.
2017;60(12):836-841.

. Cohen A, Shoukair FL, Korem M, et al. Successful mandibular

mucormycosis treatment in the severely neutropenic patient. J Oral
Maxillofac Surg. 2019;77(6):1209.e1-1209.¢12.

20.

21.

22.

23.

24.

Copyright:
©2023 Dipankar etal. 63

Elitzur S, Arad-Cohen N, Barg A, et al. Mucormycosis in children
with haematological malignancies isa salvageable disease: a report
from the Israeli Study Group of Childhood Leukemia. Br J Haematol.
2020;189(2):339-350.

Agarwal S, Anand A, Ranjan P, et al. Case of mucormycosis of mandible
after self-extraction of teeth incidentally detected to have chronic
granulomatous disease: Case report and literature review. Med Mycol
Case Rep. 2020;28:55-59.

Kwak EJ, Kim DJ, Nam W, et al. Mucormycosis in the jaw: A Report of 2
Cases and Literature Review. Oral Health Prev Dent. 2020;18(1):1011—
1016.

Bhanumurthy L, Krishna PS, Sekhar P, et al. Post coronavirus disease
mucormycosis involving the mandible: A case report with brief note on
literature. J Oral Maxillofac Pathol. 2021;25(3):407-410.

Ambereen A, Rahman SA, Rehman S, et al. Mandibular mucormycosis
following SARS-CoV-2 infection - A case report and review of literature.
Clin Infect Pract. 2021;12:100099.

Citation: Dipankar P, Kundakarla BP, Prasannakumar P, et al. Primary mandibular mucormycosis without para nasal sinus involvement following SARS CoV-2
infection — a series of four cases and review of literature. | Hum Virol Retrovirol. 2023;10(3):59-63. DOI: 10.15406/jhvrv.2023.10.00268


https://doi.org/10.15406/jhvrv.2023.10.00268
https://pubmed.ncbi.nlm.nih.gov/21820787/
https://pubmed.ncbi.nlm.nih.gov/21820787/
https://pubmed.ncbi.nlm.nih.gov/21820787/
https://pubmed.ncbi.nlm.nih.gov/27875707/
https://pubmed.ncbi.nlm.nih.gov/27875707/
https://pubmed.ncbi.nlm.nih.gov/27875707/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6503770/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6503770/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6503770/
https://pubmed.ncbi.nlm.nih.gov/28877386/
https://pubmed.ncbi.nlm.nih.gov/28877386/
https://pubmed.ncbi.nlm.nih.gov/28877386/
https://pubmed.ncbi.nlm.nih.gov/30878590/
https://pubmed.ncbi.nlm.nih.gov/30878590/
https://pubmed.ncbi.nlm.nih.gov/30878590/
https://pubmed.ncbi.nlm.nih.gov/31885080/
https://pubmed.ncbi.nlm.nih.gov/31885080/
https://pubmed.ncbi.nlm.nih.gov/31885080/
https://pubmed.ncbi.nlm.nih.gov/31885080/
https://pubmed.ncbi.nlm.nih.gov/32477856/
https://pubmed.ncbi.nlm.nih.gov/32477856/
https://pubmed.ncbi.nlm.nih.gov/32477856/
https://pubmed.ncbi.nlm.nih.gov/32477856/
https://pubmed.ncbi.nlm.nih.gov/33215492/
https://pubmed.ncbi.nlm.nih.gov/33215492/
https://pubmed.ncbi.nlm.nih.gov/33215492/
https://pubmed.ncbi.nlm.nih.gov/35281175/
https://pubmed.ncbi.nlm.nih.gov/35281175/
https://pubmed.ncbi.nlm.nih.gov/35281175/
https://pubmed.ncbi.nlm.nih.gov/34568807/
https://pubmed.ncbi.nlm.nih.gov/34568807/
https://pubmed.ncbi.nlm.nih.gov/34568807/

	Title
	Abstract
	Keywords
	Introduction
	Case presentation 
	Discussion
	Acknowledgments
	Funding
	Conflicts of interest 
	References
	Figure 1
	Figure 2
	Figure 3 
	Figure 4
	Figure 5 
	Figure 6
	Table 1

