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A B S T R A C T

Introduction: India has witnessed severe complications after the second wave of global covid 19 pandemic.
The new covid virus variant is so much lethal that it causes severe immunodepression in the covid survivors,
and makes them prone to the opportunistic and rare mucormycosis infection.
Objective: To see the spectrum of ocular manifestations in the patients of post Covid 19 mucormycosis.
Materials and Methods: This was an observational study, carried out at tertiary care centre in North -
West Rajasthan. Patients of mucormycosis during second wave of covid 19 pandemic in the month of April
and May were included in the study. covid was diagnosed either by reverse transcriptase polymerase chain
reaction (RTPCR) / high resolution computed tomography HRCT. Routine blood investigation, contrast
enhanced magnetic resonance imaging (CEMRI) of paranasal sinuses, orbit and brain was done. Pottasium
hydroxide (KOH) mount of nasal swab/biopsy was done for confirmation. Thorough ocular examination
was done according to the preformed proforma.
Result: Out of 61 patients of mucormycosis, 47 patients had ocular involvement varying from common
symptoms like lid edema, chemosis, proptosis to sight threatening central retinal artery occlusion (CRAO),
Orbital Apex Syndrome and Panophthalmitis. A rare presentation of corneal ulcer and corneal eschar was
also seen.
Conclusion: Rhino orbital cerebral mucormycosis is a vision and life threatening opportunistic infection.
A high index of clinical suspicion and early diagnosis with multi-disciplinary approach for the treatment
can save the life of the patient.
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1. Introduction

Mucormycosis is one of the rare, opportunistic and life
threatening disease.1 Higher incidence of morbidity and
mortality can be attributed to it’s angio-invasive property.2

Fungi which are responsible for disease in humans are
saprophytes in nature, causing infection when airborne
spores reach the lungs or paranasal sinuses or when hyphae
or spores are inoculated directly into the skin or cornea.3

Mucor, rhizopus, Rhizomucor, Absidia are responsible for
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infection. It is evident that mucormycosis occurrence is
more prevalent in patients who have history of diabetes/
diabetic ketoacidosis, prolonged immunosupression, organ
transplantation, haematologic malignancies, long term
receiver of desferoxamine, and chronic debliating disease.4

Covid -19 which is a known global pandemic, had led to
the severe immunosupression and causes loss of β islet
cells, makes a patient prone either to frank diabetes or
uncontrolled blood sugar levels and with the injudicious use
of steroids and oxygenation, the number of rhino orbital
mucormycosis are roaring, and still the count is on in
India.5 Since mucor involves primarily paranasal sinuses.6
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and eyes being the nearest neighbor has to suffer the most.
In our study we had studied the epidemiological profile
and ocular involvement in the patients of mucormycosis
during second wave of the covid 19 pandemic admitted in
special mucor ward at our college. There is a bouquet of
ocular involvement in mucormycosis varying from mild lid
edema, to the severe vision threatening central retinal artery
occlusion.7–9

2. Materials and Methods

This was an observational study, carried out at tertiary care
centre in North - West Rajasthan. Patients of mucormycosis
during second wave of covid 19 pandemic in the month
of April and May were included in the study.Diagnosis
of covid was made by either positive RT-PCR or HR
CT findings classical of covid 19. On the day of the
admission detailed eye examination was done including
the visual status, pupillary reaction, fundus examination
and extra ocular movements. Detailed history of any
prolonged systemic illness, immunosuppressive drug use,
treatment given during covid period, oxygenation, covid
vaccination status and Occupational history were recorded
in a preformed proforma. Complete blood count (CBC),
fasting blood sugar (FBS), HbA1c, renal function test, liver
function test were done. Nasal swab/ biopsy for KOH
mount and contrast enhanced MRI (CEMRI) was done
for paranasal sinuses, orbit and brain. Fundus photography
was also done in the ambulatory patients who had
posterior segment involvement. Moxifloxacin 0.5% eye
dop and carboxy methyl cellulose 0.5% were started in
all patients. Treatment with iv liposomal amphotericin B
was started after the confirmation of mucormycosis, and
necessary intervention like functional endoscopic sinus
surgery (FESS) for sinus debridement and exenteration was
also done to decrease the fungal load and to save the life of
the patients. Written consent was taken from all patients and
relatives. The study was approved by Institutional Ethics
and Research committee. The chi square test was done for
statistical analysis.

3. Result

Sixty one patients of mucormycosis were included in our
study. The disease was predominantly present in males (44
out of 61; 72.13%), with predominant age group of 31-40
year (29.54%). Occupation wise 35 patients were involved
in outdoor activities with highest number of farmers (24 out
of 35). (Table 1). Diabetes mellitus itself was an important
factor for the predisposition of mucormycosis, 36 (59.01%)
patients had diabetes, out of them 23(63.88%) patients had
ocular manifestatations. (p value <0.05). (Table 2). Three
(4.91%) patients had history of coronary artery disease.
Thirteen patients had immunocompromised diseases other
than diabetes mellitus (Table 3).

Table 1: Distribution of mucormycosis patients according to their
occupation

S.No. Outdoor
worker

No. of
patients

Indoor
worker

No. of
patients

1. Farmer 24
(39.34%)

Housewife 17
(27.86%)

2. Labourer 6
(9.83%)

Student 3
(4.91%)

3. Driver 1
(1.63%)

Non-
working

3
(4.91%)

4. Guard 1
(1.63%)

Retired 2
(3.27%)

5. Sales
executive

1
(1.63%)

Shop
keeper

1
(1.63%)

6. CA 1
(1.63%)

7. Tehsildar 1
(1.63%)

8. - -
Total 35 26

Table 2: Diabetes in mucormycosis and ocular involvement

S.No. H/o of diabetes Ocular
involvement

X2

valve
P

value
Present Absent

1. Present 36 23 13 2.3657 Significant
<0.052. Absent 25 18 17

Table 3: Ocular involvement in immunocompromised (excluding
diabetes) patients of mucormycosis

S.No. Immunocompromised
status

No of
patients

Ocular
involvement

1. Acute lymphoblastic
leukemia (ALL)

1 0

2. Diffuse large Bcell
lymphoma (DLBL)

1 0

3. Tuberculosis 4 4
4. Chronic kidney

disease on dialysis
2 2

5. thyrotoxicosis 1 0
6. Severe anemia 1 1
7. Renal transplant 1 1
8. Hepatitis C positive 2 2

Total 13 11

No significant relationship is present between ocular
involvement in mucormycosis and steroid use during covid
treatment (12 out of 23; p value >0.05). History of oxygen
use during covid treatment was present in 20(32.78%)
patients and out of them 13(65%) patients had ocular
involvement, this was also statistically non-significant (p
valve >0.05). Out of 61 patients of mucormycosis only three
patients were fully vaccinated for Covid and presented with
only cutaneous involvement. Covid vaccination status of
patients are detailed in. Microscopically, on KOH mounting
of the sample taken from nasal mucosa, aseptate branched
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hyphae were seen in majority of patients (57) while in four
patients yeast cells were seen.

Unilateral eye involvement was seen in 39 patients,
while eight patients had bilateral involvement. Ocular
involvement was absent in 14 patients at the time of
presentation. Out of 47 patients, 8 (17.02 %) patients had
lid edema and seven (14.89%) patients had orbital cellulitis,
six (12.76%) had optic neuritis. Five patients (10.63%)
each were of central retinal artery occlusion (CRAO)
and ischemic optic atrophy. Four patients (8.51%) had
orbital apex syndrome, three patients (6.38%) had unilateral
ophthalmoplegia, while panophthalmitis and lateral rectus
palsy was seen in two patients (4.25%) each. One patient
(2.12%) each had corneal ulcer, corneal eschar and exposure
keratopathy. Whereas conjunctival chemosis was present in
two patients.(Figure 1). Three patients presented with facial
paralysis and three with palatal eschar.

Fig. 1: Ocular manifestations in patients of mucormycosis.

According to the visual status of the involved eye
27(44.26%) patients had visual acuity of range 6/60 – 6/24,
17 (27.86 %) patients had absent perception of light (PL)at
the time of presentation, 14 patients (22.95%) had vision
between 6/18-6/6 and three (4.91%) had visual status of PL
present - <6/60 (Table 4). Amongst 17 patients who had
absent PL, only seven patients gave consent for exenteration
of orbit, remaining patients were managed by retrobulbar
injection of Amphotericin B 3.5mg/ml for five-seven days
with FESS and sinus irrigation of the same by ENT surgeon.
Four patients presented with cavernous sinus involvement
eventually deteriorated and died.

Table 4: Visual status in patients of mucormycosis

S.No. Visual status in the
involved eye

No of patients

1 PL Absent 17 (27.86%)
2 PL+ - <6/60 3 (4.91%)
3 6/60- 6/24 27 (44.26%)
4 6/18- 6/6 14 (22.95%)

4. Discussion

Mucormycosis is a fulminant, rare, fungal infection
caused by molds of order mucorales.10–13 It causes
an inflammation of the nasal and paranasal sinuses,that
spreads to the neighbouring structures and causes a
condition known as Rhino Orbital Cereberal Mucormycosis
(ROCM).10–12 ROCM is the third most common fungal
infection after Candida and Aspergillus affecting mainly
immunocompromised person.12 Cutaneous, pulmonary,
gastrointestinal, disseminated and isolated renal are the
other forms of mucormycosis.14

Predominantly males and person involved in outdoor
activities like farmers were affected in our study. The fungus
is ubiquitous in nature and found in soil and on decaying
vegetation; so persons involved in agricultural activities are
more involved by inhalation of spores through nose and
mouth.15

The commonest predisposing factor for mucormycosis is
uncontrolled Diabetes Mellitus (DM),accounting for 36% of
total infection, with clinical presentation observed in 60-
80% patients of Diabetic Ketoacidosis.16,17 In our study
out of 61 patients 36 had h/o uncontrolled DM. Ocular
involvement was found in 23 patients. Similar results were
also seen in a study conducted by Yohai et al, Ferry AP
et al.18,19 Fungal colonies are nourished by hyperglycemic
status and metabolic acidosis by interfearing neutrophilic
phagocytosis and increasing unbound iron.12

Thirteen patients in our study had history of
immunocompromised diseases other than DM out of them
11 had ocular manifestations. Another proposed mechanism
for development of ROCM other than immunocompromised
state and steroid use is unhygienic delivery of oxygen (O2)
to the Covid patients. However in our study we have found
no significant relation between oxygen therapy and ROCM.

In ROCM infection starts in maxillary sinus and invades,
the orbit through ethmoid formina or naso lacrimal duct
or via dehiscence of the lamina papyracea.10,11,20 After
invasion fungus can affect optic nerve,medial rectus muscle
and orbital apex structures causing ocular discomfort and
conjuctival chemosis leading to proptosis, ophthalmoplegia
and vision loss{orbital apex syndrome – OAS}.10–13,21,22

In our study four patients had features of OAS. Invasion
of superior orbital fissure just anterior to orbital apex can
cause ophthalmoplegia without visual loss, it was observed
clinically in three patients of our study. Decreased vision
was observed in 47 patients of ROCM in our study, 17
patients had proptosis in combination with various other
manifestations.

In our study we observed two rare presentations of
mucormycosis fungal corneal ulcer and corneal eschar
formation. Fungal corneal ulcer is very common in
immunocompromised persons and after steroid use.23 The
patient was on steroid therapy at the time of presentation
and found KOH positive for aseptate hyphae in nasal swab
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and corneal scraping. The patient had invasive ROCM with
right cavernous sinus thrombosis with frontal lobe abscess
on CEMRI. To the best of our knowledge only one case of
mucormycosis ulcer have been reported so far.24

The other rare presentation was lid and corneal escahar
formation seen in one patient. The mucor has a property
of soft tissue and angio- invasion. A devastating effect
on local tissue is created by these two processes. It
invades the lumen of blood vessel, proliferating aseptate
hyphae block the lumen, interrupt the perfusion and cause
thrombosis. Various released mycotoxins, fungal proteases,
lipases cause infarction and tissue necrosis forming a
black necrotic eschar, commonly found on nasal turbinate,
hard palate.10,11,13,21 Our patient had left lower lid eschar
formation along with the involvement of the cornea
(Figure 2). Lid edema, proptosis, chemosis and orbital
cellulitis were the associated findings in this patient causing
vision loss.

Fig. 2: Lid and corneal eschar

Central Retinal Artery Occlusion (CRAO) is a rare
manifestation of orbital mucormycosis with an incidence of
16-20%. It is caused by direct infiltration of central retinal
artery by angio- invasive fungal infection.12 In our study
we had five patients of CRAO, all of them presented with
sudden visual loss. Vascular invasion of hyphae, results in
thrombosing vasculitis which causes vascular obstruction
and resultant tissue necrosis (Figure 3). Besides CRAO
thrombosis of posterior cilliary arteries, infarction of intra
orbital part of optic nerve can cause sudden loss of vision,16

which was seen as ischemic optic atrophy in five patients of
our study.

Orbital infiltration of mucor can lead to varying features
like lid edema, chemosis, optic neuritis, orbital cellulitis and
panophthalmitis. Optic Neuritis was seen in six patients.
Panophthalmitis was seen in two patients in our study which
is also a rare presentation (Figure 4). The infection can
spread from orbit to brain via cribriform plate or orbital
apex.25 (Figure 5) Involvement of cavernous sinus and
cavernous part of carotid artery causes carotid occlusion,
cerebral infarction, meningitis, mycotic abscess formation
and death.26 Four patients died due to cereberal involvement
during the course of our study.

Fig. 3: Fundus photograph of CRAO

Fig. 4: Panophthalmitis in patient of mucormycosis

Fig. 5: Clinical presentation of OAS
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Forty three affected by mucormycosis had not received
vaccination for covid, while 15 patients received single
dose. Interestingly three fully vaccinated patients had only
cutaneous mucormycosis probably suggesting protective
role of vaccination against ROCM.

5. Conclusion

Mucormycosis / ROCM is a potentially life threatening
fungal infection emerging as an epidemic in the
Covid 19 pandemic adding to it’s death toll. It
typically affects patients recovering from covid who
are immunocompromised due to covid or by the use
of steroid and / concomitant Diabetes. The common
presenting symptoms of mucormycosis are nasal discharge,
facial palsy, facial hypoesthesia and ocular manifestations
varying from mild lid edema, chemosis, proptosis to
OAS, CRAO and sudden vision loss at the time of
presentation. It is extremely important to have a high
rate of suspicion for ROCM among post Covid patient
regarding these symptoms. Prompt diagnosis and early
surgical debridement along with management of systemic
pre disposing factors are critical to arrest the intra cranial
spread of this fatal disease.
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