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ABSTRACT
Background: Nasal endoscopy is a procedure to examine the nasal and paranasal sinus
passages with 0 degree nasal endoscopes. Mucormycosis is an aggressive, lifethreatening invasive fungal infection affecting paranasal sinuses, orbits and brain.
Early diagnosis of mucormycosis is possible with diagnostic nasal endoscopy (DNE) in
covid and post covid high risk patients.
Objective: To substantiate the need of nasal endoscopy in high risk covid and post covid
patients.
Materials and Methods: Covid (48) and Post covid (64) patients (both male and female)
underwent diagnostic nasal endoscopy at tertiary care hospital during period of Jan
2021 to Dec 2021. All study subjects were screened with nasal endoscopy in ENT OPD.
On nasal endoscopy the target area showed eschar or blackish discolouration of
turbinates and septal perforation. MRI (PNS+ORBITS+BRAIN) with contrast was
carried out in suspected patients to know the extent of invasive fungal infection. All
symptomatic patients were screened by opthalmologists to see extent of invasion.
Results-Out of 112 patients, 70 patients were asymptomatic while only 42 patients were
symptomatic for fungal invasion. Out of 70 asymptomatic patients, 52 patients were
positive for fungal infection. Chronic diabetes mellitus and newly diagnosed diabetes
mellitus (95 patients) was common co-morbidity associated with fungal positive HPR
sampling.(71 patients).
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Conclusion -Follow up of the high risk post covid patients, for sequeale with diagnostic
nasal endoscopy should be mandatory as majority of our patients are asymptomatic.
Patient may present with atypical symptoms like earache, nasal polyposis so high degree
of suspicion is essential.
Besides mucormycosis, coinfection with aspergillus also
observed in our study. So reporting of such cases is also important. A coordinated effort
from a multidisciplinary team including otorhinolaryngology, ophthalmology,
neurosurgery, critical care, microbiology, and pathology department is also important.
A delay of initiating treatment of mucormycosis may lead to gross rise in morbidity and
mortality rate
Keywords: Diagnostic nasal endoscopy, Mucormycosis, Post covid high risk patients.
INTRODUCTION
Mucormycosis is a rare but fatal, invasive fungal infection affecting paranasal sinuses, orbit,
brain. The mucormycosis was first described in 1876 by Fürbinger in a cancer patient with
right lung hemorrhagic infarct due to invasion of fungal hyphae and a few sporangia [1]. In
1885, Arnold Paltauf published the first case of disseminated mucormycosis, which he
named “Mycosis mucorina” [2]. He showed the presence of sporangiophores and rhizoid-like
structures, and this led to the conclusion that the infection was probably caused by
Lichtheimia Corymbifera. Currently, Mucorales fungi are the next most common mold
pathogens after Aspergillus, leading to invasive fungal disease in patients with malignancies
or transplantation [3]. The incidence of mucormycosis significantly raised in patients with
diabetes which is the one of the common underlying risk factor[4] .Corzo-Leon et al. [5]
proposed an algorithm for the diagnosis and treatment of rhino-orbito-cerebral mucormycosis
in patients with diabetes mellitus. The “red flag signs” are cranial nerve palsy, diplopia, sinus
pain, proptosis, periorbital swelling, orbital apex syndrome or a palatine ulcer.
In 1901, Hirschman, for the first time, used a modified cystoscope to examine the sinonasal
cavity[6] Later on ,Richart performed first endoscopic rudimentary maxillary sinus
manipulation with a 7mm endoscope through oroantral fistula. In 1925, Maltz used nasal
endoscope for diagnostic evaluation of the sinonasal cavity and coined the term. “Sinuscopy”.
The creation of Hopkin’s rod system in 1960 was a milestone in the field of sinonasal
endoscopy.
The role of Otorhinolaryngology is vital in diagnosis of Covid 19 through Nasopharyngeal
swab and detection of Mucormycosis during covid and post covid period through diagnostic
nasal endoscopy.
NEED OF STUDY
Diagnostic nasal endoscopy is a rapid and convenient procedure with minimum morbidity
and cost. While conventional fungal culture and sensitivity takes 3 - 4 weeks for
identification of fungal species . In addition, it can provide guideline for taking biopsy and
can definitely prove fungal invasion of the tissues. [7 ,8]
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METHODOLOGY
Present study was a prospective study carried out among 112 Covid and Post Covid patients
who were screened in the department of ENT in a Medical College and Rural Hospital. Study
was conducted from Jan2021 to December 2021. Detailed history, clinical examination and
consent for diagnostic procedure of the patient was documented.All study subjects were
screened with nasal endoscopy and an endoscopic biopsy from middle meatus, middle
turbinate region was taken and sent for the histopathological examination.

Figure 1.1:
Fig 1.1: The target area on nasal endoscopy typically showed black brown crusts, eschar with
pus filled nasal cavity, fungal growth, erosion or blackish discoloration of turbinates and
septal perforation.
Patients with any of above typical findings as seen in figure 1.1 were immediately subjected
to MRI Paranasal sinuses, orbits with brain ( plain + contrast) to know the extent of fungal
invasion. Subsequently, those patients were posted for emergency surgical debridement and
after confirmation with histopathology report, patients were started on antifungal therapy.
Inclusion Criteria
 Covid and post covid patients with history of facial pain, nasal discharge, retroorbital pain, headache.
 Covid and post covid patients with history of treatment with steroids
 Post covid patients with history of diabetes mellitus or newly established cases of
diabetes.
 Covid patients with Co- morbid conditions like Chronic renal disease or Chronic
heart disease, Bronchial asthma.
 Covid patients with immuno-compromised conditions like HIV, patients on
immunosuppressive therapy.
 Patients on oxygen therapy for covid treatment.
In our study, various parameters were assessed in detail which are as follows
1. Covid status during presentation of mucormycosis symptoms
2. Requirement of oxygen during covid treatment
3. Spectrum of nasal , orbital , palatal , ear symptoms.
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4. Site of involvement of nasal mucosa
5. Associated co-morbidities like diabetes mellitus, bronchial asthma, hypertension,
chronic renal disease, chronic heart disease.
6. Treatment received for covid -19 infection
7. Histopathological examination of nasal tissue biopsy sample.
RESULTS
Out of 112 total screened patients, 48 patients had active covid infection while 64 patients
were post covid (figure1.2)
As shown in figure 1.3, Out of 48 active covid patients ,19 patients were on room air,29
patients were on oxygen requirement.
Figure 1.2
ACTIVE COVID PATIENTS
48
POST COVID PATIENTS
64
TOTAL NUMBER OF PATIENTS
112
Figure 1.3
Oxygen
requirement
RA
On oxygen

Number of pts
Fungal negative on
Total
fungal positive
HPR
3
16
19
17
12
29
20
28
48
Fig 1.3 this table analysed using x2 test for test of significance,Chi- square X2 is computed
is 8.66414 ,which is greater than 3.48 (confidence 95%) p=0.05 , difference is statistically
significant with 95% confidence
Fischer exact test is computed as 0. 00300, The exact value of p is 0. 00300 is less than
0.05 which means there is a statistically significant difference.
Figure 1.4
Status of the pt

Fungal positive on
Fungal negative on TOTAL
HPR
HPR
symptomatic
38
4
42
asymptomatic
52
18
70
90
22
112
Fig1.4 this table analysed using x2 test for test of significance,Chi- square X2 is computed
is 4.35933 ,which is greater than 3.48 (confidence 95%) p=0.05 , difference is statistically
significant with 95% confidence.
Null hypothesis is rejected.
Mc Nemar Chi-squareX2 test ( for paired nominal data) is computed as 41.14286 which
greater than 3.48
(confidence 95%) which means that there is a statistically significant
difference.
Among 95 diabetic patients, 71 patients had been detected with fungal invasion while out of
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17 patients with other co morbidities like bronchial asthama, hypertension with CAD , 2
patients were positive for fungal invasion.
Figure
CO MORBITIES
ASSOCIATED
WITH FUNGAL
INVASION
DM
Other comorbidities

Fungal positive on
HPR

Fungal negative on
HPR

TOTAL

71
24
95
2
15
17
73
39
112
Other co morbidities includes hypertension with coronary artery disease./ bronchial asthma.
Chi- square X2 is computed as 25.19416 which is greater than 3.48 (confidence 95%) which
means that there is a stastically significant difference.Null hypothesis is rejected.
Mc Nemar Chi-squareX2 test (for paired nominal data) is computed as 18.61538 which is
greater than 3.48 (confidence 95%) which means that there is a difference.

Figure 1.4: Distribution of patients with spectrum of symptoms
Considering spectrum of clinical symptoms, maximum number of patients were
asymptomatic (70) for mucormycosis who were screened through diagnostic nasal endocopy.
While rest of 42 patients were symptomatic . 16 patients were presented with nasal symptoms
like nasal blockade, nasal discharge, crust formation and nasal bleeding . 5 patients were
presented with orbital symptoms like periorbital swelling , retroorbital pain , proptosis,
sudden loss of vision, opthalmoplegia. All these patients underwent detailed opthalmological
evaluation by opthalmologists. 5 patients presented with toothache, loosening of teeth,
palatal ulceration with necrosis in surrounding tissues, palatal perforation. 2 patients were
presented with vague symptom of ear pain without any nasal symptom. On screening with
DNE of patient with earache , copious purulent nasal discharge in middle meatus and
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sphenoethemiodal recess region was present. And surprisingly biopsy sample of both
patients turned to be mucormycosis on HPR. Rest 2 patients were presented with extensive
involvement of facial skin over maxillary sinus and nose area.
Out of 42 symptomatic patients , 38 patients were positive for fungal invasion. Out of 70
asymptomatic patients 52 patients were positive for fungal invasion.

11

2

24
53

Figure 1.5: Comparative involvement of different nasal sites in suspected patients.
Endoscopic examination in suspected patients suggestive of most common site of
involvement was middle turbinate (53 patients) in the form of blackish discoloration and
dried blood clots with crust formation while in 24 patients mucosal congestion with purulent
nasal discharge was present. In 11 patients ,posterior part of septum was necrosed . 2
patient
presented with bilateral ethmoidal polyps on biopsy of polyp unexpectedly turned out to be
mucormycosis on histopathogical examination.

HISTOPATHOLOGICAL EXAMINATIONOF NASAL BIOPSY SAMPLE
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Figure 1.6
In our study, on histopathological examination of nasal biopsy sample- Maximum
number of patients had mixed fungal infection (43 ) while in 29 patients, mucorales species
was detected .In 18 patients , aspergillus species was seen.
TREATMENT GIVEN IN COVID PATIENTS

Figure 1.7
As shown in figure 1.7
32% of patients received oral steroid treatment for the treatment of covid infection,while 20%
patients received intravenous steroids (injdexamethasone and prednisolone) ,44% of patients
received injremdesivir in addition to iv steroids.And rest 4% of patients received tocilizumab
with iv steroids with inj remdesivir.
DISCUSSION
Mucormycosis of nose and paranasal sinuses is a fatal infection resulting in angioinvasion,
thrombosis and ischaemic necrosis of nasal tissues [9] Mucor, Rhizopus, abidia,
apophysomyces, and cunninghumella are the common organisms of the Mucorales. [10,
11,12]
The factors predisposing to the development of the infection are uncontrolled diabetes
mellitus, neutropenia, elevated free iron levels, desferoxamine therapy, hematological
malignancies,
stem
cell
transplants
and
organ
transplant
patients
on
immunosuppressants.[4,13,14,15] Inhalation of mucorspores through the nasal and oral
cavity into the paranasal sinuses extend to orbit through thin lamina papyracea of ethmoidal
bone, infratemporal fossa, inferior orbital fissure . Through perineural invasion and it may
extend intracranially leading to complications like cavernous sinus thrombosis, sagittal sinus
thrombosis, cerebral infarction and hemorrhage. The 1950 Smith and Krichner criteria [16]
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for the clinical diagnosis of mucormycosis are still considered to be gold standard and
include: (i) Black, necrotic turbinate's easily mistaken for dried, crusted blood, (ii) Bloodtinged nasal discharge and facial pain, both on the same side, (iii) Soft peri-orbital or perinasal swelling with discoloration and induration, (iv) Ptosis of the eyelid, proptosis of the
eyeball and complete ophthalmoplegia and, (v) Multiple cranial nerve palsies unrelated to
documented lesion. In the present study , significant number of patients on oxygen ( 29)
were seen to have varying involvement of nasal mucosa (17) .This may be attruibuted to the
contaminants in industrial oxygen as evident in a report by WHO, medical use of oxygen,
health products and policy standards.
In india , industrial oxygen was used for medical use. According to the WHO, medical-use
oxygen is different from industrial oxygen in purity and quality. Production, storage, and
distribution processes involved with industrial oxygen could result in contamination.[17]
Reports and review by Kumar Nilesh and etal shows involvement of maxilla in conformity
with the present study.[18] However, none of the studies recorded any otological complaints
which is in contrast to the present study. The black turbinate sign on MR imaing was
observed by S.Safder and etal, found middle turbinate as the commonest and first site of
involvement which is in conformity with the recent study. [19]
As per observation by Dharmendra P Singh and et al aspergillosis co-infection was seen in
immunocompromised patients with covid 19infection [20, 21]. In present study, most
common comorbidity associated with covid-19 infection was diabetes mellitus, seen in 95 of
patients which is similar to review of cases reported worldwide and in INDIA by Awadhesh
Kumar Singh and etal. Covid-19 patients with associated co-morbidities such as diabetes
mellitus, bronchial asthma, and use of immunosuppressive therapy like tocilizumab are more
vulnerable to fungal infection.[22]. In diabetes mellitus,low pH due to acidosis is a fertile
media for mucor spores to germinate .In addition , steroid use reduces the phagocytic activity
of WBC, causes impairment of bronchoalveolar macrophages migration, ingestion, and
phagolysosome fusion, making a diabetic patient susceptible to mucormycosis. COVID-19
often causes endothelialitis, endothelial damage, thrombosis, lymphopenia, and reduction in
CD4þ and CD8þ T-cell level and thus predisposes to secondary or opportunistic fungal
infection.[23]
Corticosteroids are mainstay of treatment modality for treating covid 19 infection by
inhibition of cytokine storm.As per WHO guidelines , use of systemic corticosteroids
(intravenous or oral) is recommended in severe and critical COVID-19 infection but not in
mild cases.[24] A cumulative prednisone dose of greater than 600 mg or a total methyl
prednisone dose of 2–7 g given during the month before, predisposes immunocompromised
people to mucormycosis[25] Association between diabetes mellitus and post covid
mucormycosis was supported by studies of awadesh k kirill,ali asghar etal. [26,27,28,29,30].
The recent guidelines in India recommend use of intravenous methylprednisolone 0.5–1
mg/kg/day or dexamethasone 0.1–0.2 mg/kg for 3 days in moderate cases while IV
methylprednisolone 1–2 mg/kg/day or dexamethasone 0.2–0.4 mg/kg for 5–7 days is advised
for severe cases. Worsening of clinical condition of the patient, worsening on radiological
imaging, and raised inflammatory markers, can be treated with glucocorticoids for a short
period of time (3–5 days).The NIH recommends the use of injection dexamethasone 6
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mg/day for a maximum of 10 days for patients who are ventilated or require supplemental
oxygen.[11,14] There are few case reports of mucormycosis resulting from even a short
course (5–14 days) of steroid therapy, especially in people with DM .[22,26,29,32]
COVID-19 infection induces a production of IL-6 pro-inflammatory cytokine from
bronchoepithelial cells. Tocilizumab is a recombinant humanized anti-IL-6 receptor
monoclonal antibody approved by FDA, prescribed with steroids. Chronic use of this therapy
weakens the immune response of patient leading to increasein the risk of mucormycosis in
post-COVID-19 patients. [28]
Microbiological identification of the hyphae based on diameter, presence or absence of septa,
branching angle (right or acute branching), and pigmentation, differentiates it from other
fungal infections. Mucorales genera produce typically non-pigmented, wide (5–20 µm), thinwalled, ribbon-like hyphae with no or few septations (pauciseptate) and right-angle
branching, while Aspergillus species shows typically 3–5 µm wide, septate and form acuteangle branching.[31]
CONCLUSION
Follow up of the high risk post covid patients, for sequale with diagnostic nasal endoscopy
should be mandatory as majority of our patients are asymptomatic. patient may present with
atypical symptoms like earache, nasal polyposis so high degree of suspicion is essential.
Besides mucormycosis, coinfection with aspergillus also observed in our study. So reporting
of such cases is also important.A coordinated effort from a multidisciplinary team including
otorhinolaryngology, ophthalmology, neurosurgery, critical care, microbiology, and
pathology department is also important. A delay of initiating treatment of mucormycosis may
lead to gross rise in morbidity and mortalityrate.
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