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Abstract
Mucormycosis is a deadly infection caused by fungi of the order 
Mucorales in individuals with immunocompromised states due 
to underlying conditions such as diabetes mellitus, malignancy 
or neutropenia. The disease was relatively more prevalent in 
India even before the COVID-19 Pandemic. However, SARS-
CoV-2 in itself causes dysregulation of the immune system 
and the corticosteroids used in the management of hypoxemic 
COVID-19 also hamper the patient’s immunity. Injudicious 
use of other drugs used for treatment of COVID-19 such 
as Tocilizumab and Remdesivir could potentially result in 
bloodstream infections and other immunity-related problems. 
Furthermore, use of empirical broad-spectrum antibiotics 
may eliminate physiological protective commensal organism 
microbes of the body. As a result, there has been a recent rise 
in cases of Mucormycosis owing to various factors associated 
with the pandemic. Since the fungi enter primarily through 
the nose and the initial symptoms are evident in craniofacial 
region, dental professionals can play a pivotal role in combating 
infection. The present review aims to equip dental professionals 
with information pertaining to counter-measures essential to 
limit the incidence of Mucormycosis in India. 
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|| Introduction

The COVID-19 pandemic has claimed millions of 
lives worldwide and India has borne the brunt of 
the disease as well with an estimated incidence of 
24.7 million cases till date [1]. Although the number 
of deaths resulting from the disease was more or 
less represented by a plateau, the second wave 
with an exponential rise in the number of deaths is 
now a cause of grave concern. The disease incites 
a hyper-inflammatory response which manifests 
itself in a myriad of ways most common of which is 
presence of oral enanthemas while other signs and 
symptoms observed are dysgeusia, ageusia, anosmia, 
ulcers, bullae and erythematous lesions[2]. Thus, it is 
undeniable that dental professionals can play a vital 
role in management of the oral lesions in order to 
ensure a good oral health that would ultimately reflect 
in ones overall physical and mental well being. 

Besides the oral cavity, SARS-CoV-2 causes a 
generalized dysregulation of immune function by 
microvascular coagulations, ciliary dysfunction cytokine 
storm, ARDS/multiorgan failure.[3] Furthermore,the 
present protocols dictate use of Remdesivir and 
glucocorticoids in management of COVID-19 patients 
suffering from hypoxic symptoms with an objective 
to reduce their mortality[4]. The glucocorticoids 
further add to the dysregulation of immune system 
creating an immunocompromised state which paves 
way for multiple secondary bacterial and fungal 
infections.A positive correlation between diabetes 
mellitus (DM) and severity of COVID-19 has already 
been established[5]. Uncontrolled DM in itself causes 
impairment of one’s immune system   and coupled 
with the effects of SARS-Cov-2 virus, amplifies the 
severity of the symptoms. In fact, India is rightly 
termed as the ‘diabetes capital’ of the world with 
77 million estimated cases according to International 
Diabetes Federation in 2020 and 47% of Indians not 
being aware of their diabetic status[6]. The ketoacidosis 
and exhaustion of immunity resulting from the deadly 
combination of diabetes and COVID-19 predisposes 
the patient to develop secondary bacterial and fungal 
infections.

COVID-19 and Mucormycosis:

There has been an alarming rise in reported cases 
of fungal osteomyelitis occurring in maxillary jaw 
of the patients with history of COVID-19 infection 

recently.   A majority of these have found to be cases 
of Mucormycosis resulting from infection by fungi 
belonging to the family Mucorales[7]. The infection is 
considered as a ‘rare fungus’ in western countries that 
only occurs in patients with immunocompromised state 
having underlying conditions such as diabetes mellitus, 
leukemia, neutrophil disorders, history of malignancy, 
organ transplant, etc. However, in a country such as 
India with highly prevalent diabetic population, the 
infection is not so uncommon wherein it contributes 
to 40% of the global burden of Mucormycosis[8]. 
This is in turn due to the fact that diabetes creates 
certain conditions favourable for Mucormycosis 
such as availability of free iron in ketoacidotic state 
essential for fungal growth, impairment of immunity 
enabling evasion of host defence by fungi and 
endothelial damage facilitating angioinvasion by the 
fungi. The addition of COVID-19 to the equation has 
only served to add fuel to the fire [Fig 1]. Injudicious 

Fig.1: Cascade of events associated with COVID-19 predisposing 
individuals to develop Mucormycosis infection

use of other drugs used for treatment of COVID-19 
such as Tocilizumab and Remdesivir could potentially 
result in bloodstream infections and other immunity-
related problems. Furthermore, use of empirical 
broad-spectrum antibiotics may eliminate physiological 
protective commensal organism microbes of the body [4]. 

The infection has an overwhelming mortality rate 
ranging from 50-100% depending on the extent of 
thrombo-invasion and subsequent dissemination of 
the fungi. However, initial symptoms of the infection 
are vague and warrant meticulous examination by 
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clinicians. Diagnosis of the patients may get delayed   
because attention of majority of healthcare workers 
is shifted towards combatting the pandemic and 
also, patients may refuse to report with another 
infection owing to psychological distress caused by 
COVID-19 previously. As a result, a lot of cases may go 
unnoticed or unreported until the disease has reached 
a disseminated stage. Therefore, early diagnosis of the 
infection is extremely crucial which can reduce the 
mortality rate to half [9]. 

A common inference shared by all the findings is that 
most of the infections begin by entry through the nose. 
The most common reason   suggested is the fungi 
present in the ventilators used in hypoxemic patients 
suffering from COVID-19 that gain access through the 
nose10. Other modes of entry may include traumatic 
wounds induced during surgery, injection with needle, 
or through contaminated food. The relatively large 
size of fungi enables them to be retained in the 
rhinomaxillary area and thus, subsequently occurring 
early events of pathogenesis-thrombo-invasion 
and tissue necrosis are noted in this region. A small 
percentage of fungi may be inhaled via the respiratory 
tract into the lungs and cause pulmonary type of 
infection[11].

Role of dental professionals:

Since the fungi primarily enter through the nose and 
paranasal sinuses, majority of the early signs and 
symptoms of Mucormycosis are noted in this area. 
Thus, early cases of infection can be identified only 
through meticulous examination of the rhinomaxillary 
area in which Dental practitioners may play a key 
role. The dentist must be aware of certain ‘red flags’ 
of Mucormycosis infection involving the craniofacial 
bones [Fig 2]. Infections beginning at nose may 
extend to involve the palate through nasopalatine 
or sphenopalatine arteries subsequently resulting in 
swelling of alveolar ridge, tooth mobility and associated 
dental pain [Fig 3]. A patient exhibiting these signs 
and symptoms along with a background of existing 
or recent (<6 weeks) COVID-19 infection should be 
considered as a possible case of Mucormycosis.12 
Furthermore, the organisms may gain entry through 
the oral cavity by means of extraction sockets or in 
cases of poor oral hygiene. They may also be introduced 
into the oral cavity by means of non-sterile wooden 
spatulas, airotors, or even toothbrushes.[13,14] Dental 

Fig.2: Signs and symptoms of Mucormycosis infection of craniofacial 
bones: ‘Red flags’ for dental practitioners 

Fig.3: Cases of rhinomaxillary mucormycosis exhitibing a) and b) 
Expansion of palate associated with osteomyelitis; c) Destruction 
of nasal septum in Sagittal section of Cone beam computed 
tomography; d) Extensive destruction of rhinomaxillary bone 
complex in 3D Reconstruction model of skull  

professionals need to undertake the responsibility 
of ensuring sterility during dental procedures as well 
as educating the patients with respect to various 
protective measures. 

Once the infection sets in, fatality is almost inevitable 
in disseminated forms. Therefore, it would only be 
rational to limit the incidence by means of prophylactic 
measures. Adequate prophylaxis and counselling by 
dentists would definitely help in reducing morbidity 
and mortality from Mucormycosis, especially in high-
risk individuals. The measures essential to prevent 
establishment of infection are illustrated in Fig 4. 
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Fig.4: Role of dental practitioners in prevention of Mucormycosis 
infection in a vulnerable patient.

Even so, a dentist must remember that these 
prophylactic measures can only serve to limit the fast-
spreading disease to a certain extent. Treating the 
patients with antibiotics and analgesics for orofacial 
pain/infection must be accompanied with prompt 
referral to the concerned specialist for opinion.

|| Conclusion

The recent rise in cases of COVID-19 associated 
Mucormycosis poses a grave threat to the population 
of our country and healthcare workers need to be 
equipped with sound knowledge pertaining to the 
counter-measures essential to limit the incidence of 
infection. Dental professionals can definitely play a key 
role in early recognition of these cases subsequently 
reducing the mortality caused by the dissemination of 
infection. Active prophylactic measures and counselling 
by dental professionals would further aid in limiting 
the incidence of this fast-spreading infection.
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