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Introduction 

The onset of 2
nd

 wave of Covid 19 has led to 

avalanche of Rhino Orbital Cerebral Mucormycosis, 

otherwise a rare opportunistic infection. Widespread 

use of steroids and higher antibiotics has led to 

uncontrolled Diabetes mellitus which is the major 

contributing factor
 [1]

. The most common ocular 

symptoms are pain, proptosis, chemosis, ptosis, 

diplopia, ophthalmoplegia and reduced vision
 [2]

. This 

disease being Angio invasive, rapidly spreads to 

orbital apex leading to cavernous sinus thrombosis 

→Ophthalmic artery occlusion→ Central retinal 

artery involvement leading to permanent blindness. 

Covid-19 affects by increase in cytokines and impairs 

cell- mediated immunity with decrease in T-helper 

(CD4+ T and CD8+ T) cell counts
 [3]

. Also, some 

studies have shown co- relation between elevated D- 

dimer levels
 [3] 

. Thus, it leads to coagulopathy, 

contributing to the development of arterial ischemic 

changes ultimately leading to ocular decompensation
 

[4] . 
      

Also, mucor has higher affinity for angiotensin-

converting-enzyme 2 (ACE2), detected in the 

aqueous humor and the retina in humans 
[5]

. Thus, 

along with COVID 19, Mucormycosis doubles the 

risk for sight threatening conditions. 

Patients with No Projection of rays and projection of 

light come with retinal ischemia involvement either 

with Central retinal artery Occlusion or Central 

retinal vein Occlusion along with orbital apex or 

cavernous sinus involvement showing the 

angioinvasiveness of Mucormycosis infection.
 

The purpose of this study is to evaluate retinal 

findings in post covid mucormycosis patients, co-

relation between diminution of vision and retinal 

finding and the most common systemic co morbidity 

associated in such patients. 

Materials And Method  

A retrospective observational analysis was done on 

180 patients with Rhino-Orbital-Cerebral 

Mucormycosis seen by Department of 

Ophthalmology of Tertiary Health Care Institute.  

Inclusion criteria: Patients diagnosed with COVID-

19 infection and with KOH positive report.  

Exclusion criteria: Patients whose dilated evaluation 

was not possible. 

Brief Examination Included: 

Ocular Examination- 

1. Visual acuity on 3 m chart 

2. Proptosis measurement 

3. Extra ocular movements and ptosis evaluation 

4. Ant. Segment evaluation 

5. Fundus evaluation by indirect 

ophthalmoscope 
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6. Special tests like OCT and Fundus 

photograph (if needed and the patient is 

stable) 

Systemic Examination - 

1. Blood investigations – Renal Function Tests, 

Blood sugar levels, Serum electrolytes. 

2. Diagnostic nasal endoscopy and KOH reports  

Radiologically Examination – 

MRI (CONTRAST) Brain with PNS with Orbit with 

2mm optic nerve cut   

(Serially photographic consent was taken from 

patients for everyday evaluation) 

Systemically – Patients were treated with           

1. IV Amphotericin – Liposomal/emulsion 

2. Syrup/ Tab Posaconazole  

3. Tab Isavuconazole 

According To Sinuses Involvement,  

1. FESS /Endoscopic debridement 

2. Maxillectomy 

Ophthalmic Management – 

1. Retrobulbar transcutaneous amphotericin 

injection (34 patients) 

2. Exenteration (11 patients) 

Results 

In our analysis of 180 patients, 45 patients were 31-

40 years (24%), 64 were 41-50 years (36%), 49 were 

51-60 years (27%) and 22 were older than 60 years 

(13%).  136 patients were male (75%) and 44 were 

female (25%). 

 

Table 1: Describes the demographic details including the presenting age of patients to the hospital 

GENDER   No. Of Patients 
    

Percentage 

       MALE 136 75% 

       FEMALE 44 25% 

       TOTAL 180 100% 

          Age 
 No. Of 
Patients 

    
Percentage 

         30- 40 45 24% 

         41-50 64 36% 

         51-60 49 27% 

         61-70 22 13% 

         TOTAL 180 100% 
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Table No.2- Distribution According to Visual acuity 

   VISUAL ACUITY No. Of Patients     Percentage 

        No PL         20           11.11 % 

Between FC1m-6/60         43           23.89 % 

          >6/60         117              65 % 

         TOTAL         180              100 % 

Out of 180 patients, Visual acuity in 20 had no PL vision (11.11%), 43 had between FC 1M to 6/60 (23.89%) 

and 117 had > 6/60 (65%).  

 

Table 3: Distribution According to Radiological findings 

       FINDING 
 No. of 

Patients 
  

Percentage 

Orbital apex 
involvement 

77 42.77 

Cavernous sinus 
thrombosis 

21 11.66 

Others 
(sinusitis, erosions 
of walls) 

82 45.55 

TOTAL 180 100 

On radiological examination ,77 (42.7%)patients had orbital apex involvement and 21(11.6%) patients had 

cavernous sinus thrombosis. 

Table 4:  Distribution According to Retinal Findings and co morbidity associated 

   RETINAL No. Of 
Patients 

  
Percentage    FINDING 

 Central retinal 
artery occlusion 

19 10.55% 

 Central retinal vein 
occlusion 

4 2.20% 
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 Anterior ischemic 
optic neuropathy 

2 1.10% 

 Secondary Optic 
atrophy 

1 0.55% 

Diabetic/hypertens
ive retinopathy 

120 66% 

Normal fundus 34 20% 

      TOTAL 180 100% 

 

 

Among them, 100 had Diabetes mellitus (55.5%), 45 had Hypertension (25%) and 35 had Hypertension plus 

Diabetes Mellitus(29%). 

 

 

 

 

 

 

 

 

 

 

 

                                                           Co –Relation between vision and retinal finding 

 

 

CO-MORBIDIDTY  No. Of Patients Percentage  

Diabetes          100            55 

Hypertension           45            25 

Diabetes plus 

Hypertension 

          35            20   

TOTAL           180            100 
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Co –Relation between vision and retinal finding 

 

     

OPTIC ATROPHY               DIABETIC RETINOPATHY 

  

 

Discussion- 

Mucormycosis is aggressive opportunistic infection 

occurring in the immune-compromised patients. The 

pathogen is ubiquitous, occurring naturally in the 

environment, the body surface, and orifices. The 

spores inoculate the paranasal sinuses and the 

nasopharynx with subsequent spread to the orbit and 

intracranial cavity in persons with decreased cellular 

and humoral defences
 [7]

. The pathogen invades the 

vascular lamina propounding the inflammation with 

infarction and necrosis. White et al. stated that the 

mortality rate among Covid-19 patients with 

mucormycosis is 53 per cent, while those without 

mucormycosis have a reduced mortality rate of 31 

percent
 [8] 

. Along with the COVID-19 infection, this 

disease causes vision threatening manifestations and 

can lead to permanent blindness. To evaluate this, a 

study of retinal findings in such patients was carried 

out in our institute. 

In our retrospective study, 180 patients were 

included. Out of 180 patients with mucormycosis 

median age was between 41-50 (36%), with 
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maximum patients were men 136(75%) and rest 44 

patients (25%) were female. This is comparable with 

other studies in which it is observed that, the mean 

age of patients was 51.9 years with a male 

preponderance (71%)
 [9].

 

Out of 180 patients, Visual acuity in 20 had no PL 

vision, 43 had between FC 1M to 6/60 and 117 had > 

6/60. Visual loss was observed in 80% of patients, 

compared with 65% reported by Yohai et al1 and 

25% by Ferry et al
 [10]

.   

It is observed that patients with COVID-19 are more 

vulnerable to fungal infection because of the 

compromised immune system. Due to systemic co 

morbidities like Diabetes mellitus, mucormycosis 

potentiates to more severe symptoms. This requires 

intensive care unit admission or mechanical 

ventilation. In our study also Diabetes mellitus (55%) 

was the commonest co morbidity followed by 

hypertension (25%). 

On radiological examination ,77 patients (42.77%) 

had orbital apex involvement and 21 patients 

(11.66%) had cavernous sinus thrombosis whereas 

other patients had findings of sinusitis. The maxillary 

sinus was the most common sinus involved. In other 

research, orbital apex was involved in 24.3 per cent 

of patients, and cavernous sinus thrombosis was seen 

in 19.5 per cent and sinusitis in 68.2% of patients.
 [11]        

Marinho et al. have described retinal findings which 

include subtle cotton wool spots and 

microhaemorrhages associated with COVID-19
[12]

. 

Relatively in our study on ophthalmic evaluation ,19 

patients had CRAO,4 patients had CRVO ,2 patients 

had AION ,1 patient had optic atrophy and 120 

patients had incidental vascular findings of 

diabetic/hypertensive retinopathy.
 

In other study, it was attributed that central retinal 

artery occlusion in seven, endophthalmitis in two, 

cavernous sinus thrombosis in four, while in others 

orbital vascular involvement could have been the 

possible cause for retinal involvement in A Bhansali 

et al study
 [13]

 

Thus, patients with NO PL had mostly retinal 

ischemia involvement either with CRAO or CRVO 

along with orbital apex or cavernous sinus 

involvement showing the Angio invasiveness of 

mucormycosis infection. This study suggests the co 

relation between the vision loss and retinal finding in 

the mucormycosis patients along with the cerebral 

involvement confirming that Rhino -orbital-cerebral 

mucormycosis is an invasive and often fatal form of 

mucormycosis occurring in several 

immunocompromised states including diabetes along 

with covid-19, which is the most common (60%–

81%) predisposing factor. 

The Successful treatment of rhino-orbital 

mucormycosis includes:  

(1) Early diagnosis; (2) Aggressive surgical 

debridement including exenteration, if necessary; (3) 

Establishment of adequate sinus drainage; (4) 

Intravenous amphotericin B; and (5) Control of the 

predisposing systemic disease. 

Conclusion 

Mucormycosis an aggressive disease presents as a 

sequalae of Post Covid 19 infection. Haematological 

abnormalities with risk of thromboembolic 

phenomenon are known in COVID-19 eventually 

leading to ocular complications with loss of vision. 

Also, the control of diabetes and limitation of steroid 

intake should be considered in high-risk patients. 

Thus, detection of Rhino Ocular mucormycosis at an 

early stage, with prompt debridement and systemic 

therapy can decrease the risk of vascular occlusion 

thus preventing irreversible blindness. 
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