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Abstract 
Background: Mucormycosis is a life-threatening infection that occurs most frequently in patients with serious 
ill-health issues. Diagnosis is difficult because of the clinical, radiological, and historic lack of diagnostic tools. 
Method: Three clinical stages and three treatment groups were identified for patients with limited sino-nasal 
disease (stage I), rhino-orbital disease (stage II), rhino-orbital disease (stage III) sino-nasal debridement 
(treatment group A) rhino-orbital disease (group B) rhino-orbito-cerebral disease (group C) Treatment success 
and failure were recorded. 
Results: 14 (31%) simo-nasal disease (clinical stage I), 21 (46.6%) rhino-orbital disease, 9 (20%) rhino-orbital 
disease (clinical stage III disease), 17 (37.7%) uncontrolled DM, 15 (33.3%) diabetic ketoacidosis, 4 (8.8%) 
chronic renal failure 3 (6.6%) had liver disease, 2 (4.4%) had multiple organ infections, and 11 (24%) patients 
had a bad prognosis.   
Conclusion: Early diagnosis of debridement sinus of mucor mucormycosis can prevent the spread of fatal 
infection to rhino-orbito-cerebral mucormycosis. Hence every seriously ill patient must be ruled out for such 
life-threatening infections to prevent morbidity and mortality. 
Keywords: Mucormycosis, Un-Controlled Diabetes, Cavernous Sinus Thrombosis, Central Retinal Artery 
Occlusion (RAO). 
This is an Open Access article that uses a funding model which does not charge readers or their institutions for access and distributed under 
the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) and the Budapest Open Access 
Initiative (http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium, 
provided original work is properly credited. 

Introduction 

Mucormycosis is also known as zygomycosis. It is 
a rare infection produced by the group of molds 
called mucoromycetes [1]. The infection, mainly 
seen in people who are on treatment for serious 
health issues, is called mucormycosis and develops 
on the skin after a fungus attack through a cut, 
scrape, burn, or other type of trauma [2]. 

Rhino-orbital cerebral mucormycosis (ROC) is a 
life-threatening infection that occurs most 
frequently in patients with diabetic ketoacidosis or 
patients who are immunocompromised as a result 
of neutropenia or immunosuppressive drugs [3]. 
According to industrialized countries, 
mucormycosis incidences increased every year. 
Diagnosis was difficult because of the clinic-
radiological and historical lack of diagnostic tools 
[4]. Moreover, it includes treatment for an 
emergency and owing to the angioinvasive and 
necrotic infection. Hence, an attempt is made to 
evaluate the grades and treatment of ROC. 

 

Material and Method 

45 (forty-five) adult patients admitted at Sadar 
Hospital, Dumka, cum upgraded to Phulo Jhano 
Medical College Hospital, Dumka, Jharkhand 
814101, were studied. 

Inclusion Criteria: Confirmed histopathologically 
Patients with mucormycosis who gave their consent 
in writing for the study were selected. 

Exclusion Criteria: Patients with ROC 
malignancy who refused to give their consent in 
writing were excluded from the study. 

Method: Detailed history, otorhinolaryngologic, 
ophthalmic, and neurologic examinations to assess 
the extent of disease. Three clinical stages were 
classified on the basis of signs and symptoms and 
degree of disease progression. The clinical stage 
had signs and symptoms. Stage II had rhino-orbital 
disease, loss of vision, ocular motility restriction, 
proptosis, external and internal ophthalmoplegia, 
conjunctival pallor, chemosis, and central retinal 
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artery occlusion (CRAO), indicating orbital 
involvement. Clinical stage III had the full 
spectrum of ROC disease indicated by cavernous 
sinus thrombosis, hemiplegia, and altered 
sensorium. Facial nerve palsy indicated spread of 
infection to the infratemporal fossa through the 
inferior orbital fissure. The investigation included a 
complete blood count, blood urea, serum 
creatinine, serum glucose, urine for ketone bodies, 
and blood gas analysis. Diagnosis was made on 
histopathological examination and KOH 
preparation of biopsy specimens obtained from the 
nasal cavity/paranasal sinuses and the palate. An 
orbital fine needle aspiration cytology (FNAC) and 
computerized tomographic/MRI scan of paranasal 
sinus orbits and brain were obtained. 

 Treatment with systemic Amphotericin B was 
started as soon as a diagnosis of mucor was 
established in every patient. After a test dose of 1 
ml of amphotericin B in 100 ml of normal saline, 
0.7 mg/kg/day of amphotericin B was given over 6 
hours. The dose was increased by 25 mg/day on 
alternate days to a maximum of 100 mg/day and 

continued till a cumulative dose of 2.5-3 gm was 
reached. Three distinct treatment groups were 
identified based on the nature of the surgery that 
the patient underwent. Treatment group A (TG-A) 
underwent sino-nasal debridement only, and group 
B (TG-B) consisted of sino-nasal debridement with 
orbital extension. Treatment group C (TG-C) 
received intravenous group C (TG-C); they 
received only medical treatment with intravenous 
amphotericin-B, as did all these patients who 
refused surgery. 

The outcome of each treatment group was recorded 
with success of treatment and failure of treatment, 
worsening of general condition, or mortality due to 
severe infection.  

The duration of the study was from September 
2024 to August 2025. 

Statistical Analysis: Various clinical 
manifestations, clinical stages, and treatments were 
classified with percentages. The statistical analysis 
was carried out using SPSS software. The ratio of 
male and female neonates was 2:1. 

 

 
Figure 1: 

 

 
Figure 2: 
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Figure 3: 

 
Observation and Results 

Table 1: Clinical manifestations of rhino orbito 
cerebral mucormycosis  

Ø Manifestation: 44 (97.7%) headache, 44 
(97.7%) nasal discharge, 40 (88.8%) facial 
pain and swelling, 30 (66.6%) fever, 30 
(66.6%) loss of vision, 13 (28.8%) diplopia, 45 
(100%) nasal crusting, 40 (88.8%) Necrosis of 
turbinates, 31 (68.8%) palatal Necrosis and 
perforation. 

Ø In orbital disease: 30 (66.6%) pale conjuctival 
chemosis 30 (66.6%) ptosis and opthalmoplegi 
27 (60%) CRAO, 19 (42.2%) proptosis 

Ø CNS disease: 14 (31.3%) facial nerve palsy, 8 
(17%) altered mental functions, 5 (11.1%) 
thrombosis of cavernous sinus, 4 (8.8%) 
hemiplegia.  

Table 2: Diagnosis of rhino-orbito cerebral 
mucormycosis: 14 (31.1%) clinical stage-I, sino-
nasal disease, 21 (46.6%) had clinical stage-II had 
Rhino-orbital disease, 9 (20%) had clinical stage-
III Rhino-orbital cerebral disease. 

Table 3: Study of difference in the severity of 
orbital signs and systemic disease between 
treatment B and treatment group B clinical stage II 

Ø Opthalmoplagia: 4 treatment A, 1 treatment B 
Ø Total 5 in treatment A 10 in treatment B 
Ø CRAO: 3 absent, 6 present in treatment A, 
Ø 3 about, 8 present in treatment B 
Ø Proptosis: 3 mm 8 in treatment A, 2 in 

treatment B 
Ø >3 mm – 0 in treatment A, 9 in treatment B 
Ø General Condition: 8 were stable in treatment 

A, 10 were unstable in treatment B. 

Table 4: Study of predisposing factors, 
treatments and outcome of each clinical stage 
and treatment group. 

Ø Sino-nasal were 14 successful treatment 12 and 
failure Rhino-orbital were 9 – 9 were 
successful and 0 (zero) failure  

Ø Rhino-orbital (group B) had 12 patients 11 had 
successful treatment and 1 failure  

Ø In Rhino-orbito cerebral 11 (244%) had bad 
prognosis. 

 
Table 1: Clinical Manifestations of rhino-orbital cerebral mucormycosis 

Manifestations No. of Patients Percentage (%) 
(A) 
Headache 44 97.7 
Nasal discharge 44 97.7 
Facial pain and swelling 40 88.8 
Fever 30 66.6 
Loss of vision 30 66.6 
Diplopia 13 28.8 
Nasal Crusting  45 100 
Necrosis of turbinates 40 88.8 
Palatal Necrosis and perforation  31 68.88 
B Orbital Disease 
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Pale conjuctival chemosis 30 66.6 
Ptosis and opthalmoptegia 30 66.6 
CRAO 27 60 
Proptosis 19 42.2 
(C) CNS disease No of Patients  Percentage % 
Facial nerve palsy 14 31.1 
Altered mental functions 8 17 
Cavernous sinus thrombosis 5 11.1 
Hemiplegia 4 8.8 

(Facial Nerve palsy is due to infection to infratemporal fossa through inferior orbital fissure) 
 

 
Figure 4: Clinical Manifestations of rhino-orbital cerebral mucormycosis 

Table 2: Diagnosis of Rhino-orbito-cerebral mucormycosis 
Diagnosis  No. of patients  Percentage (%) 
Clinical stage-I sino-nasal disease 14 31.1 
Clinical stage-II Rhino-orbital disease  21 46.6 
Clinical stage-III Rhino-orbital cerebtal disease 9 20 
 

Headache

N
asal discharge

Facial pain and sw
elling

Fever

Loss of vision

Diplopia

N
asal Crusting

N
ecrosis of turbinates

Palatal N
ecrosis and perforation

Pale conjuctival chem
osis

Ptosis and opthalm
optegia

CRAO

Proptosis

Facial nerve palsy

Altered m
ental functions

Cavernous sinus throm
bosis

Hem
iplegia

44 44

40

30 30

13

45

40

31 30 30

27

19

14

8

5 4

Clinical Manifestations of rhino-orbital cerebral mucormycosis



 
  

International Journal of Current Pharmaceutical Review and Research           e-ISSN: 0976-822X, p-ISSN: 2961-6042 

Jha et al.                                           International Journal of Current Pharmaceutical Review and Research  

1717   

 
Figure 5: Diagnosis of Rhino-orbito-cerebral mucormycosis 

Table 3: Difference in the severity of orbital signs and systemic disease between treatment A and 
treatment group B clinical stage-II 

Disease  Orbital sign Treatment A Treatment B 
Ophthalmoplegia Absent/minimal 4 1 
 total 5 (11.1%) 10 (22.2%) 
CRAO Absent 3 3 
 present 6 (13.3%) 8 (17.7%) 
proptosis -3 mm 8 (17.7%) 2 (4.4%) 
 > 3 mm 0 9 (20%) 
Genral condition 1) Stable  8 (17.7%) 0 
 2) Unstable 0 10 (22.2%) 

CRAO – Central retinal artery occlusion 
 

 
Figure 6: Difference in the severity of orbital signs and systemic disease between treatment A and 

treatment group B clinical stage-II 
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Table 4: Predisposing factors treatment and outcome for each clinical stage and treatment group B, 
clinical stage II 

Disease Predisposing factors Treatment Treatment outcome 
DM DKA CRF LD Others Multiple  Success Failure 

Sino nasal 
(n=14) 

7 4 2 -- -- 1 Sino nasal 
debridement palatal 
resection 

12 2 

Rhino-
orbital 
(n=9) 

5 4 -- -- -- -- Sino nasal 
debridement local 
photerician B 
palatal resection 

9 0 

TQB 
(n=12) 

2 5 -- 2 3  Orbital extension 
with Radical sino 
nasal debridement 
palatal resection 

11 1 

Rhino-
orbital 
cerebral 
(n=9) 

3 2 2 1 -- 1 - - 9 

DM=Diabetes Mellitus, DKA=Diabetic keto acidosis, CRF=Chronic renal failure, LD=liver disease 

Discussion 

Present study of rhino-orbito-cerebral 
mucormycosis in the Jharkhand population. In 
clinical manifestation, headache and nasal 
discharge were 44 (97.7%), followed by 40 
(88.8%) with facial pain and swelling, fever, and 
loss of vision in 30 (66.6%) patients, 13 (28.8%) 
with diplopia, 100% with nasal crusting, 88.8% 
with necrosis of turbinates, and 68.8% with palatal 
necrosis and perforation. In orbital disease—66.6% 
pale conjunctival chemosis, ptosis, and 
ophthalmoplegia, 60% CRAO, 42.7% proptosis, In 
CNS disease—31% facial nerve palsy, 17% altered 
sensorium, 11.1% cavernous thrombosis, and 8.8% 
hemiplegia (Table 1). In the diagnosis of ROC, 14 
(31.1%) had clinical stage I (sino-nasal disease), 21 
(46.6%) had rhino-orbital disease (clinical stage II), 
and 9 (20%) had rhino-orbital cerebral disease 
(clinical stage III) (Table 2). In severity difference 
of ROC disease 6 (1.3%) in treatment A, 8 (17.7%) 
with CRAO, proptosis 3 mm 8 (17.7%) in 
treatment A, 2 (4.4%) in treatment, >3 mm 9 (20%) 
in treatment B stage general condition, 8 (17.7%) in 
treatment A group, and 10 (22.2%) unstable in 
treatment B (Table 3). 17 (37.7%) uncontrolled 
DM 15 (33.3%) Diabetic Ketoacidosis (DKA) 4 
(8.8%) chronic renal failure (CRF), 3 (6.6%) liver 
disease, 2 (4.4%) multiple organ infection 9 (20%) 
patients had a bad prognosis (Table 4) (Figures 1, 2 
and 3). These findings are more or less in 
agreement with previous studies [5,6,7]. 

The ROC is quite unusual; it is observed in poor 
diabetic control, and poor socio-economic status 
patients are illiterate and unaware of the prognosis 
of DM and immunocompromised diseases like 
HIV-positive patients. The patients who had 
adverse reactions to Amphotericin B were treated 
with oral ketoconazole [8]. Liposomal 

amphotericin B increases the efficacy of the drug, 
facilitating prolonged administration side effects. 
Direct infiltration of the drug into the orbit helps in 
higher levels of drug reaching the affected areas 
[9]. Treatment outcome is good when the disease is 
anatomically confined to the sinuses. In this series 
the treatment series rate was 91% in stage I disease. 

The controversial reports claim that radical 
debridement of all affected tissue in patients with 
mucorimycosis is based on the capacity of the 
fungus to spread along the walls and lumen of 
blood vessels, leading to necrotizing arteries and 
ischemic necrosis of the involved tissue. This 
results poor penetration of systemically 
administered drugs, so it will be a conservative 
treatment. 

In the severe condition there was rapidly 
progressive severe orbital disease with proptosis, 
periorbital cellulitis, and necrosis of the eyelid skin 
and the skin over the maxilla. It results in metabolic 
derangements such as ketoacidosis, liver disease, 
and thrombocytopenic purpura. A surgical 
clearance of infected tissue, including exenteration, 
was compulsory [10] with respect to imaging 
studies, MRI sensitive for detecting disease 
extension beyond the sinuses and for CNS disease 
in particular. 

According to a previous study, it was clear that 
mucormycosis results in thrombosis and 
infarction/necrosis [11]. It was generally observed 
in patients with host defense and increased serum 
iron in rare cases observed in the normal hosts. In 
many cases infection results in death; treatment 
with a combination of surgical debridement and 
antifungal therapy can reduce the morbidity and 
mortality.  
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Summary and Conclusion 

ROC mucormycosis is observed in 
immunocompromised patients. It follows 
diagnostic biopsy and includes rapid correction of 
underlying metabolic and immunological 
derangement, intravenous amphotericin B, and 
surgical debridement, which may help to recover 
from ROC mucormycosis. Currently, there are 
some novel and alternative therapies used. 
Combination of lipid-based amphotericin, 
echinocandin, or itraconazole and compassionate 
use of posaconazole and its potential for 
combination therapy with polyenes and 
caspofungin are ideal therapies. An early approach 
to medical aid will have a satisfactory outcome and 
reduce morbidity and mortality. 

Limitation of study: Owing to remote location of 
research centre, small number of patients lack of 
latest techniques we have limited finding and 
results. 

This research work was approved by the ethical 
committee of Sadar hospital Dumka cum upgraded 
Phulo Jhano Medical College Hospital Dumka, 
Jharkhand 814101. 

References  

1. Global guidelines for the diagnosis and 
management of mucormycosis. Lancet. Infect. 
Dis. 2019, 19 (12); 405-421. 

2. Bearer EA, PR Nelson: Cutaneous 
zygomycosis caused by Saksena vasiformis in 

a diabetic patient J. Clin. Microbiol. 1994, 32, 
1823-1824. 

3. Kamalam A and A.S. Thambias: Cutaneous 
infection by syncephalastrum, sabouraudia J. 
1980, 18; 19-20. 

4. Bitar D, Lortholary O. Population-based 
analysis of invasive fungal infection. Emerg. 
Infect. Dis. 2014, 20, 1149-1155. 

5. Yohai RA, Bullock JD, Aziz AA: Surgical 
factors in rhino-orbito-cerebral mucormycosis 
surv. Opthalmol. 1994, 3; 22. 

6. Peterson KL, Wang M: Rhino cerebral 
mucormycosis Evolution of the disease and 
treatment options Laryngoscope 1997, 107; 
855-62. 

7. Parfrey NA: Improved diagnosis and prognosis 
of mucormycosis. A clinicopathological study 
of 33 cases Medicine J. 1986, 65; 113-23. 

8. Harril WC, Stewark MC: Chronic rhino 
cerebral mucormycosis. Laryngoscope 1996, 
106 (10); 1292-7. 

9. Prakash H, Chakrabarti A: Global 
Epidemiology of Mucormycosis. J. Fungi. 
2019, 5 (1); 32-43. 

10. Hosseini SM, Borghei P: Rhino cerebral 
mucormycosis pathway of spread Eur. Arch. 
Otorhinolaryngol. 2005, 262 (11); 932-8. 

11. Prabhu, RM, Patel, R: Mucormycosis and 
entomophthoramycosis diagnosis and 
treatment. Clin. Microbiol. Infect. 2004, 10 (1); 
31-47.

 


