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Abstract 
Background Mucormycosis is an invasive fungal infection most commonly affecting immuno-compromised 
individuals. It is a rapidly progressive, life threatening infection.

Objective To study the various treatment modalities and their outcome

Method In this study we retrospectively and prospectively investigate 37 patients of rhino-maxillary/ rhino-orbit-
al/ rhino-cerebral mucormycosis between January 2016 and September 2017. We analysed the risk factors, 
clinical features, histopathological reports, radiological investigation and treatment (medical and surgical – Multi-
ple staged surgical procedures and Single stage procedure) along with the outcome. We compared multiple 
staged surgeries with single debridement and followed up the patient till October 2017.

Results Diabetes was the single most important risk factor (31 patients) – of which the recent status of glycemic 
control was the most contributing factor. Other risk factors included – electrolyte imbalance, anaemia and 
deranged renal parameters. Out of 23 patients treated with multiple staged surgeries, 29 were free of disease, 2 
lost to follow up and 1 died. Out of 11 patients treated with single surgical procedure, 5 were cured, 3 lost to follow 
up and 3 were dead (2 due to other reasons). The 3 patients who weren't operated died within 2 weeks.

Conclusion  Multiple staged surgical procedures proved to have a much better prognosis compared to a single 
staged procedure.

Keywords  Rhino-maxillary, Rhino - orbital, Rhino - cerebral, Mucormycosis, Multiple staged procedures, 
Diabetes Mellitus, Outcome.

Introduction
Mucormycosis is a rare and potentially fatal opportun-
istic fungal infection first described by Paltauf in 1885 
in human beings.1 It is the third most common oppor-
tunistic fungal infection after Candida and Aspergillus. 
It is caused by saprophytic fungi (Zygomycetes, Class – 
Mucorales, Order - Mucoraceae family, Species - 
Rhizopus, Rhizomucor, Mucor, Absidia). It has a 
worldwide distribution and an annual incidence of 
0.4-1.7 cases/10,00,000 population.2 The spores are 
ubiquitous in nature (present in soil, decaying organic 
matter) and inhalation is the mode of spread to the 
nose and paranasal sinuses. In patients who are immu-
nologically or metabolically compromised, it progress-
es rapidly through angioinvasion and causestissue 
necrosis. Most common type ofmucormycosis that 
affects the body is Rhino-cerebral mucormycosis.3 It 
has a poor prognosis and has higher mortality rate - 
50%.4 As mentioned in the literature, early diagnosis 
and prompt aggressive management is the key for 
successful outcome.5 

Materials
Aims And Objectives: To study the various treatment 
modalities for rhino-orbital Mucormycosisand their 
outcome

Study Place: Institute of Otorhinolaryngology, Madras 
Medical College and Rajiv Gandhi Government 
General Hospital, Chennai - 600003.   

Study Design: Longitudinal Study

Study Duration: January 2016 to September 2017

Ethical Clearance: Approved by Ethics Committee; 
Rajiv Gandhi Government General Hospital     

Inclusion Criteria: All patients presented to the ENT 
department with Sino-orbital-cerebral symptoms 
(confirmed histologically as mucormycosis)

Exclusion Criteria: No specific clinical exclusive 
criteria, except the patients who were not willing to 
take part in the study.
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Methodology
Informed consent was obtained. A detailed history was 
taken and a thorough clinical evaluation was done. All 
the patients underwent routine blood investigations 
along with Computed Tomography imaging. In cases 
with suspicion of complication, Magnetic Resonance 
Imaging was also done. For any abnormalities in the 
above said investigations, relevant expert opinion 
from other speciality departments like Diabetology, 
Nephrology, Ophthalmology, and Neurology were 
obtained.

From the data; the risk factors, clinical presentation 
and investigations were analysed. 

Categories

Patients were classified into 3 categories:
Category 1 –  Sino-nasal/Rhino-maxillary – infec
  tion of nasal mucosa and paranasal 
  sinuses
Category 2 –  Rhino-orbital – Orbital involve
  ments leading to orbital fissure 
  syndromeand orbital apex 
  syndrome
Category 3 –  Rhino-cerebral – Cerebral involve
  ment leading to cavernous sinus 
  thrombosis, occipital and frontal 
  lobe infarctions

Patients in all the categories ofmucormycosis were 
managed with Medical and/or Surgical treatment.

Medical Treatment

Medical treatment included empirical antibiotics, 
antifungals and supportive treatment for stabilizing 
the metabolic derangement. The main antifungal 
administered was Inj. Amphotericin B Emulsion with a 
daily dose of 1mg/kg body weight in 500ml of 5% 
Dextrose (cumulative dosage: 1.5- 2g, given over a 
period of 25-45 days). SypPosaconazole (200mg TDS) 
was administered for patients with reaction to Inj. 
Amphotericin and 3 patients needed prolonged 
treatment after completion of Inj. Amphotericin 
course. At the time of discharge, oral Itraconazole 
(200mg BID) was advised for patients with the suspi-
cion for residual/recurrence of the disease. 

Surgical Treatment

Surgical treatment was based on the extent of involve-
ment of mucormycosis and presenting complications. 
It included various procedures including endoscopic 
radical nasal debridement and extended wherever 
necessary with medial maxillectomy, endoscopic 
orbital decompression, sinus tract excision and total 
maxillectomy. The procedures were done under local 
or general anaesthesia. Endoscopic orbital decompres-
sion was done incising the orbital periosteum and 
removing the necrosed, devitalised tissue. Total 
Maxillectomy was done under general anaesthesia via 
a sublabial approach and the defect was closed using 
obturator.

Most of the patients had metabolic derangements at 
the time of presentation, (with respect to their 
pH/diabetic/renal/electrolyte/anaemic parameters) 
due to which an immediate aggressive extensive

debridement under general anaesthesia was not likely 
possible. Histopathological confirmation also delayed 
the definitive procedure. 

In our study, based on the therapy employed, there 
were 3 surgical groups. Patients with typical presenta-
tion who were willing to undergo multiple surgeries 
under LA and GA were grouped under GROUP - A. 
Patients with atypical presentations who were not 
willing for surgery under LA were under GROUP - B. 
Patients who refused any kind of surgical therapy were 
grouped as GROUP - C.  

Group - A: 

Multiple Staged Surgical Procedures: 
These patients underwent initial radical endoscopic 
debridement under LA during which biopsies were 
also taken. Later, after stabilization of their metabolic 
status, they underwent a more definitive procedure 
like Extensive Debridement with medial maxillectomy 
(where ever necessary)/ Endoscopic Orbital Decom-
pression/ Total Maxillectomy.  Following this, they 
were also taken up for nasal endoscopy under LA at 
regular intervals (till they were discharged from the 
hospital) and debridements were done as and when 
needed.  

Group - B: Single Surgical Procedure: 

These patients were initially metabolically stabilized. 
Histopathological confirmation as Mucormycosis was 
obtained. General anaesthesia fitness was obtained 
and then the patients were directly taken up for exten-
sive debridement procedures.

Group - C:

This group includes the patients who did not undergo 
any surgical therapy.
Informed written consent was obtained for patients 
undergoing surgery.

Follow Up

All the patients were followed up with nasal endosco-
py and occasional radiological investigation. They 
were followed up for a period of 3 months to 22 months 
(mean duration of 12 months). Comparison of the 
outcome was made between 3 groups.

Results and Analysis
Age Distribution

Peak incidence was between 40- 49 years, 12 patients 
(i.e. 32%). 95% were between the age group of 30-69 
years. 8 were between 30-39 years, 9 were between 
50-59 years and 6 were between 60-69 years. There 
were no cases reported below the age of 30 years. 
Only 5% (i.e. 2 patients) of the patients presented 
were above the age of 70. (Fig 1)

Sex Distribution

There were 19 (51.4%) male and 18 (48.6%) female 
patients.

Seasonal Variation

31 patients presented between the months of Septem-
ber and March.
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Factors Associated with the Disease

In our study, Diabetes Mellitus was the single most 
important and most common risk factor associated for 
the development of Mucormycosis (31/37). Out of 
this, 23 patients had uncontrolled Diabetes Mellitus 
and 11 patients had diabetic ketoacidosis. Other factors 
which were associated with mucormycosis were 
deranged renal parameters (20 patients) and anaemia 
(16 patients). History of steroid therapy was present in 
2 patients (SLE and Interstitial nephritis). 1 patient had 

HIV and 2 patients had HbsAg 
History of recent admissions was present in 20 
patients, of which 14 were unrelated to Rhino-cere-
bralmucormycosis. History of recent trauma was 
present in 6 patients.  

Using Pearson Chi-Square Test for association of 
Diabetes Mellitus with Mucormycosis, p value of 
<0.05 was obtained, demonstrating a statistically 
significant positive association between the two.
Test for association between Deranged Renal Parame-
ters and Clinical features showed p value of 0.031. 
Since it is <0.05, a positive statistically significant 
association between the two is present.

Using the same, test for association between anaemia 
and stage of disease was assessed and  p value of 0.052 
(>0.05) was obtained, which implies that it is statisti-
cally insignificant. This may be due to the small sample 
size.

Statistically no positive association was found between 
mucormycosis and factors like hypertension, smoking 
or alcoholism.

Onset of Disease

Among the study population, 4 patients (11%) present-
ed with a fulminant course – symptoms developed 
within a week. 24 patients (65%) presented acutely 
within 1 week to 1 month and 9 patients (24%) had a 
more chronic course.   

Clinical Features

The most common symptom was nasal complaints 
(86%). Other symptoms were headache (75%), 
trigeminal nerve involvement (70%) presenting with 
hypoesthesia over the cheek, ocular symptoms–orbital 
cellulitis (65%) and visual disturbance (51%), total loss 
of vision (35%), facial nerve palsy (32%), palatal 
involvement (24%) and fever (24%). Only 1 patient 
presented with osteomyelitis of the maxilla.

Out of the 37 patients, examination of nasal cavity 
showed the presence of eschars in 23 patients and only 
unhealthy mucosa in 14 patients.

Categories

Based on their Category of presentation, they were 
classified into 3 groups
Category I – Sino-nasal/Rhino-maxillary – 11 patients – 
29.7% 
Category II – Rhino-orbital – 17 patients – 46% (most 
common)
Category III – Rhino-cerebral – 9 patients – 24.3%

Histopathological Examination

Histopathological examination revealed that 24 
patients had features exclusively of Mucormycosis and 
13 patients had mixed fungal infection with predomi-
nance of Mucormycosis. Grocott-Gomorrimethanam-
ine silver staining was done in 11 cases to confirm the 
diagnosis.

Pearson Chi-Square test was done for evaluating the 
association between histopathology reports and the 
aggression of the disease process. p value obtained 
was > 0.05 – which is statistically insignificant.

Radiological Findings

In the CT scan, almost all patients had features of either 
mucosal thickening or homogenous opacity. Involve-
ment of the maxillary sinus was present in majority of 
the patients, with involvement of ethmoidal in a 
subset.Sphenoid and frontal sinuses were involved 
only in 3 patients. 7 patients had bony erosion. 19 
patients had Retromaxillary involvement (including 
lesions in pterygopalatine area and infratemporal 
fossa). 16 patients had Orbital apex involvement. 10 
patients had features suggestive of Cavernous sinus 
involvement and 5 patients had brain infarct. Some 
patients underwent MRI - brain and paranasal sinuses, 
to identify orbital apex syndrome, cavernous sinus 
thrombosis and brain infarcts.

Fig 1 : Age distribution

Fig 2 : Categorization of the three groups

Treatment

Patient Characteristics in different Groups are shown 
(Fig 2)

Group – A has 23 patients out of which, 9 patients in 
category I, 8 in category II and 6 in category III

Within 3 days of admission, all the patients underwent 
initial aggressive endoscopic debridement under LA, 
where a biopsy was also taken. This was followed by 
multiple staged surgical procedures under LA or GA.



Original Article A Study on Management of Mucormycosis - Comparative Study Between 
  Multiple Staged Surgical Procedures and Single Surgical Procedure in a 
  Tertiary Care Centre

Volume 6, Number 4

Meanwhile, the metabolic status of the patients was 
stabilized and disease was confirmed with biopsy. 

Within 10 days, out of these 23 patients, 18 were taken 
up for another debridement (7 under GA and 11 under 
LA). 4 patients underwent orbital decompression (2 
under GA and 2 LA) and 1 patient underwent both 
orbital decompression and maxillectomy under GA. 
In the following week, out of 23 patients, 5 patients 
were taken up for endoscopic debridement in which 3 
patients also underwent orbital decompression (3 
under GA and 5 under LA). 3 patients were taken up for 
sublabialmaxillectomy under GA. In 11 patients, nasal 
endoscopy was done and nasal mucosa was found to be 
healthy. 1 patient deteriorated.

By the end of 3rd week 1 patient deteriorated (altered 
GCS) in spite of 3 surgical debridements and Inj. 
Amphotericin. MRI showed Cavernous sinus throm-
bosis and frontal lobe infarct. Patient died in few days.

By 4th week, out of 22 patients, 10 patients were taken 
up for relook nasal endoscopy where 4 patients 
needed minimal debridement and 1 patient underwent 
total maxillectomy under GA. 

Before discharge, nasal endoscopy was done for all the 
patients to make sure there was no residual disease.

All the patients received a full course of Inj. Ampho-
tericin B (1.5-2g) except 1 patient. Dosage of Inj. 
Amphotericin was decided based on their renal status 
after Nephrologist opinion. One patient developed 
allergic reaction to Inj. Amphotericin B and hence was 
changed over to Syp. Posaconazole 200 mg TDS.

Of these 23 patients, till date, 20 are living free of 
disease. 2 were lost to follow up, though both had been 
followed upto 4 months and were free of disease. 1 
patient died.

In Group B there were 11 patients; 2 in category I, 7 in 
category II and 2 in category III.

3 patients had atypical clinical features with no eschars 
and hence were included in this group. 8 other patients 
were not willing for surgery under LA. 

For these patients, metabolic derangements were first 
addressed while awaiting histopathology report. They 
were taken up for surgery around 2 weeks after their 
admission. In the meantime, they received Inj. Ampho-
tericin.

9 patients underwent definitive surgery under GA 
around 15 days after presentation. 1 patient had already 
undergone orbital exentration elsewhere and was not 
willing for another surgery. 1 patient worsened in the 
meantime and was taken up for debridement on the 
7th day. But the patient worsened and died in a week.
5 patients were living free of disease. 3 patients have 
been lost to follow-up at present. But all of them were 
followed upto 3 months post-surgery and were free of 
disease till then. Of the 3 patients who died, 2 were due 
to the disease (1 during treatment and the other 6 
months post treatment). The third patient died due to 
other cause (SLE with pulmonary complication).

In Group C there were 3 patients. 2 of them were in 
category II and 1 patient was in category III.

None of them underwent any surgical procedures. All 
three had defaulted Amphotericin therapy. One 
patient deteriorated rapidly even before a definitive 
procedure could be done. The second patient refused 
surgical treatment and had defaulted Inj. Amphotericin 
(1g). The third patient refused any kind of treatment 
after 200mg of Inj. Amphotericin.

All three of them died. 1 patient rapidly deteriorated 
and died in the hospital within 5 days. The other 2 
patients died within 2 weeks. (Table 1)

GROUPS Group - A Group - B Group - C 

Total no of patients 23 11 3 

Free of disease 20(95%) 5(63%) 0(0%) 

Lost to Follow up 2 3 0 

Died 1 3 3 

Table 1 : Follow up of patients

Pearson Chi square test was applied to evaluate the 
association between multiple staged surgeries and the 
outcome. A p value of 0.002(< 0.05) was obtained, 
which is statistically significant, proving that there is a 
positive association. Also, on comparing the outcome 
between Multiple Staged Procedures and Single 
Staged Procedure, Multiple staged Procedures had 
significantly better outcome. Statistically, there was 
also a significant positive association between admin-
istration of Inj.Amphotericin and the outcome i.e. p 
value< 0.05

Follow Up

Of the 24 patients who were followed up for more than 
6 months, the most common complaint was persistent 
headache – unilateral frontal region (19 patients), 
despite being disease free clinically and radiologically.  
None of the neurological deficits involving the cranial 
nerves had improved: vision (Optic nerve), extraocu-
lar movements(Occulomotor, Trochlear, Abduscent 
Nerves), facial nerve palsy or other cranial nerve 
involvement – none recovered in spite of the patients 
being disease free.

Case Report – Elaboration of a typical case and the 
management

A 53 year old female, known case of type 2 diabetes 
mellitus for the past 10 years,who was on regular 
treatment, came with history of high grade intermit-
tent fever for the past 15 days, with swelling, decreased 
sensation and headache on the right side of the face for 
the past 10 days and not associated with nausea or 
vomiting or visual disturbances. She also presented 
with nasal obstruction on the right side with continu-
ous nasal discharge which was purulent and foul smell-
ing. She was also presented with the history of devia-
tion of angle of mouth to right side, incomplete closure 
of right eye and ulcers in the palatal region for the past 
7 days.
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Post-operative period was uneventful. Obturator was 
used to cover the defect in the hard palate region (Fig 
3f). After completion of Inj. Amphotericin therapy 
(cumulative dosage of 2g) patient was discharged in 
stable condition.

She was followed up at timely intervals - 1 week, 2 
weeks, 1 month, 3 months and 6 months post-surgery 
with nasal endoscopic examination as an office proce-
dure and a radiological investigation (Computed 
Tomography at 6 months). Patient remains free of 
disease till date.  

Discussion
Prior to the availability of Amphotericin, there were no 
reported surviving cases of mucormycosis. Even 
though the frequency of mucormycosis is rare, in 
recent times it is increasing.6 It may be due to increased 
number of immunocompromised patients or increase 
in the prevalence of diabetes mellitus or better knowl-
edge of the disease leading to early diagnosis. In our 
study 37 cases were reported in one single tertiary care 
centre depicting the increase in the prevalence of 
mucormycosis.

Pathogenesis7 - Both mononuclear and polymorpho-
nuclear phagocytes destroy the organisms by generat-
ing oxidative metabolites and cationic peptides defen-
sin.8 Hyperglycemia and acidosis impair chemotaxis, 
adherence and oxidative bursts thus reducing the 

Fig 3 : (a) Diagnostic 
Nasal Endoscopy – Eschar

Fig 3 : (b) Palatal Ulcer

Fig 3 : (c) CT Scan – Pre 
operative

Fig 3 : (d) CT Scan – Post 
Debridement

Fig 3 : (i) Nasal 
Endoscopy after 6 months

She was initially treated with antibiotics and antipyret-
ics for fever. History of recent change to Inj.H.Insulin 
due to poor glycemic control was present.

On examination, a diffuse swelling was present over 
the right maxillary region associated with loss of sensa-
tion in the right infraorbital region. Anterior rhinosco-
py of right nasal cavity showed necrotic lesion and 
eschar over the lateral wall and floor (Fig 3a). Mucopu-
rulent foul-smelling discharge was present. Left nasal 
cavity was normal. Slough covered ulcer of size 3x2cms 
was present in the right half of the bony palate with 
loss of sensation over the area along with loosening of 
teeth in the upper right jaw (Fig 3b). Grade - 3 Lower 
motor neuron Facial nerve palsy was also present.

CT Paranasal Sinus revealed soft tissue density lesion 
involving the right cheek, right maxillary antrum, right 
ethmoid and frontal sinus extending into right orbit 
with thickening of inferior rectus. Erosion of inferior 
orbital wall and posterolateral wall of right maxilla and 
right side of hard palate was noted. (Fig 3c)

Provisional Diagnosis was made as Right Sino-nasal 
Mucormycosis with Right lower motor neuron Facial 
Palsy. Patient was started on Intravenous Antibiotics, 
Inj. Amphotericin, Inj.H.Insulin and other supportive 
medications. On the second day, Endoscopic debride-
ment was done under LA. A week later, under LA, 
patient was again taken up for endoscopic debride-
ment. The palatal lesion was increasing inspite of the 
debridement and Inj. Amphotericin.

Repeat CT scan showed features suggestive of intraor-
bital extension with erosion of right hard palate, walls 
of right maxillary antrum and right orbital floor with 
residual soft tissue in right maxilla. Ethmoidal, frontal 
and sphenoidal sinusitis was also noted. (Fig 3d)

After obtaining diabetic control and fitness for 
surgery, right total maxillectomy was done under 
general anaesthesia (Fig 3e). 

Fig 3 : (e) Per-op – Total 
Maxillectomy

Fig 3 : (f) Post maxillectomy 
Obturator in situ

Fig 3 : (g) GMS Stain – 
Mucormycosis

Fig 3 : (h) CT scan – After
6 months of Follow-up
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by Syp. Posaconazole22) and management of metabolic 
derangement, improves the patients general condition 
as well, after which, the patient can be taken up for a 
more definitive procedure under general or local 
anaesthesia.

In various studies, the mortality rate was – 60% (Straus 
et al), 35-40% (H.M. Prado-Calleros et al), 50-80% 
(KomaliGarlapati et al), 52% (Dora E. Corzo-Le´on et 
al), 46% (Ajay Verma et al).But in our study, in Group 
– A, where initial radical endoscopic surgical debride-
ment followed by multiple staged surgical procedures 
were done, the results were the best (20/21 i.e.>95% 
patients are living free of disease). Whereas in in 
Group – B, where patients were initially metabolically 
stabilized and then taken up for surgery, results were 
not good (5/8 i.e. 63% patients living free of disease). 
Simple calculation proves that Multiple Staged Surgi-
cal Debridement is a significantly better treatment 
protocol. Most importantly, untreated cases of mucor-
mycosis is extremely fatal, as shown by all the deaths in 
Group - C.

Conclusion
Management of mucormycosis in our centre was 
focused on Multiple Staged Debridements rather than 
a delayed single staged extensive surgery alongside 
systemic antifungals. Multiple Staged procedures 
seem to improve the metabolic status of the patients 
and improves the outcome of the patients.

Authors declare no conflicts of interest.

(e) Per-op – Total 
Maxillectomy

(f) Post maxillectomy 
Obturator in situ

(g) GMS Stain – 
Mucormycosis

(h) CT scan – After 6 
months of Follow-up

effective phagocytic activity of leukocytes. Thus,quan-
titative or qualitative defects in phagocytosis are the 
key pathogenesis for mucormycosis. In addition, the 
acidic pH causes dissociation of iron, causing rapid 
fungal growth. The fungus has affinity for tunica 
intima of the blood vessels causing thrombosis which 
in turn leads to ischaemic tissue necrosis. Thus, a black 
necrotic eschar is the most typical lesion, but its 
absence does not necessarily rule out the disease.  As 
mentioned above, the fungus hasangioinvasive 
properties and thus it can disseminatehematogenously 
to other parts. Perineural spread is also possible.10

The risk factors for mucormycosis includes diabetes 
mellitus, haematological malignancy, solid organ 
transplantation, prolonged corticosteroid therapy, 
iron overload, desferroxamine therapy, neutropenia, 
trauma, burns etc.11,12 In our study, only 2 out of 37 
patients had history of prolonged corticosteroid 
treatment. 83.7% (31 out of 37 patients) had Diabetes 
Mellitus. In line with the study by Sujatha et al in 2015, 
there is a change in trend towards diabetes mellitus as 
it is the most important factor.11,12,13,14 Mucormycosis as 
the first manifestation of an undiagnosed Diabetes 

Mellitus 15 was the feature in 4 patients in our study as 
quoted byBhansali et al in her study. Also, the recent 
control of diabetes and diabetic ketoacidosis11,12 was 
more commonly associated rather than the duration of 
diabetes. Recent history of admission(nosocomial 
infection)16 was present in 20/37 patients which corre-
lates with Chakrabarti et al which states that mucormy-
cosis trend is changing towards nosocomial rather than 
community acquired infection. Trauma contributed a 
small share to the etiology.

Like several other studies, nasal symptoms along with 
facial pain and swelling and ocular symptoms were 
predominant.17 Specifically, facial nerve involvement 
was present in 12 cases (32%) as mentioned by Maes et 
al in their study.18 One probable pathway is via the 
pterygomaxillary region and infratemporal fossa as 
mentioned in study by Hosseini et al.19

The diagnosis of mucormycosis is made by clinical 
features and Histopathological examination and aided 
by radiology. Histopathology examination shows 
predominant necro-inflammatory exudates with acute 
inflammatory cells with broad aseptate cellophane 
tube-shaped branching filamentous fungal hypae. 
While radiological investigation is non-specific, it 
mainly shows the extent of lesion.20 Histopathological 
confirmation delays the treatment. But, a typical histo-
ry/clinical features and a suspicion of mucormycosis 
by itself facilitates in pointing towards a clinical provi-
sional diagnosis of mucormycosis. 

The fungus thrives in devitalized necrotic tissue which 
cannot be penetrated by systemic antifungals. Also, as 
there are ischemic and thrombotic changes, the drugs 
fails to reach the target area. Hence, radical surgical 
debridement removing all the devitalized tissue is the 
key to successful treatment. Thus, once a clinical 
provisional diagnosis of mucormycosis is made, imme-
diate radical surgical debridement21 reduces the local 
fungal load. Simultaneous medical therapy (including 
systemic antifungals – Inj. Amphotericin and/followed 
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