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ABSTRACT

Background: The study is aimed to evaluate the role played by predisposing conditions like diabetes mellitus and
precipitating factors like renal failure are discussed briefly here.

Methods: The prospective study of treatment of rhinocerebral mucormycosis on dialysis for renal failure without
control subjects was evaluated. Subjects were patients with uncontrolled diabetes with renal failure presenting with
rhinocerebral mucormycosis. Complete blood count, renal function tests, CT scan of paranasal sinuses and brain,
nasal endoscopy and biopsy was done in all the 10 patients.

Results: Seven patients were on long term dialysis except one patient who was on dialysis for the first time.
Amphotericin was started for all 10 patients. Seven patients who were on long term dialysis did not recover from
mucormycosis and succumbed to death (70% patients showed 30.71+17.18 days prognosis). Three patients (30%
patients), who were not on dialysis and had a lesser degree of renal failure, responded to aggressive antifungal and
surgical debridement treatment, and recovered from infection.

Conclusions: Mucormycosis in patients on dialysis is fatal. Improvement in renal function is a favourable prognostic
factor for the successful treatment of mucormycosis.
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INTRODUCTION

Rhinocerebral mucormycosis is a rare and fatal infection
of nasal cavity and sinuses.! It rarely affects otherwise
healthy population. About 70% rhinocerebral cases are
found in diabetes mellitus with ketoacidosis.” The
classical presentation of rhinocerebral mucormycosis is
involvement of nasal mucosa with invasion of paranasal
sinuses and orbit.* Imaging technique may be suggestive
of mucormycosis but are rarely diagnostic. Most common
finding of CT brain and paranasal sinuses is sinus
mucosal thickening or thickening of extraocular muscles.*
Although MRI is more sensitive than CT scan, patient
with rhinocerebral mucormycosis may have normal MRI
and surgical exploration with biopsy of areas of suspicion

should always be preferred in high risk patients.® As there
are no reliable serologic tests. PCR based test or skin test
for mucormycosis, the diagnosis should be made by the
biopsy of infected tissue. It is important to initiate
empirical treatment with polyene antifungal drugs even in
suspected cases, while the diagnosis is being confirmed.®
Prognosis is related to the length of time before diagnosis
and treatment.” These cases are usually referred at the late
stage to the otorhinolaryngologist.

METHODS
The present prospective study was analyzed in the
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Vijayapur (Karnataka, India), from January 2014 to July
2016. The study protocol was approved by Institutional
Ethical Committee and consent was obtained from all the
subjects before the study being started.

Patient evaluations

Ten patients of diabetes mellitus with invasive fungal
diseases who had renal failure were studied. All the
patients were evaluated with detailed history, otorhino-
laryngological, ophthalmic and neurological examination,
renal failure status, nasal endoscopy with biopsy.
Diagnosis was confirmed by histopathological
examination. CT scan of brain and paranasal sinuses was
done in all cases to assess the extent of involvement.
Medical treatment with Amphotericin or liposomal
amphotericin was initiated as soon as diagnosis was
suspected. Diagnosis was confirmed and surgical
debridement was done in all cases.

Inclusion criteria

Diabetic patients with a microbiology report of
mucormycosis from a biopsy specimen and with renal
failure were included in the study.

Exclusion criteria

Diabetic patients with underlying malignancy were
excluded from the study.

Statistical analysis

The data was compiled in a MS excel worksheet and
analyzed using Epi Info version 6. Percentages and mean
tstandard deviation were the statistical tests used to study
the distribution among patients.

RESULTS

Ten patients with diabetes mellitus who were suffering
from renal failure with biopsy proven mucormycosis
were studied. All the patients had uncontrolled diabetes
mellitus. All were farmers by profession. Patients were in
between 35-70 years (mean age 51.80+11.38 years) with
male to female ratio 5:1. A total of 10 mucormycosis
patients, 8 males and 2 females were evaluated. The
patients were aged from 35 to 66; the majority of the
cases were aged between 41 and 60 (Table 1). Figure 1
showed details of organs involvement in mucormycosis.
All mucormycosis patients presented nasal discharge and
nasal stuffiness. Out of the 10 patients of mucormycosis,
8 had paranasal sinuses involvement (Figure 2), 7 had
orbital involvement (Figure 3), 5 had cerebrum
involvement, 2 had tongue infection (Figure 4) and 2 had
hard palate involvement. Examination of oral cavity
revealed perforation of hard palate with black eschar
formation in one patient. Biopsy was taken in all cases
which was positive for mucormycosis. All patients also
underwent ophthalmologic examination, in view of
diminished or loss of vision. The distant visual acuity

ranged from 6/36 to complete loss of vision in affected
eye. Seven patients were on long term dialysis except one
who was on dialysis for the first time for acute renal
failure. CT scan of paranasal sinuses was done in all
cases to determine the extent of infection as depicted in
Figure 2. Apart of routine complete blood counts serum
creatinine test was performed. All patients had
neutropenia, grossly deranged glycemic control, and
deranged serum urea and creatinine values suggestive of
chronic kidney disease. All patients with rhinocerebral
mucormycosis were started on injectable amphotericin
immediately and they responded well to amphotericin
with surgical debridement. In 7 patients mean prognosis
(survival rate) was 70% for 30.71+17.18 days. Three
rhinocerebral mucormycosis patients were showed
complete survival after treatment with amphotericin drug
treatment.

Table 1: Distribution of age and sex in mucormycosis

patients.
‘ IRIEICRE Male (%) Female (%) Total ‘

(years)
30-40 1(12.5) 0 1
41-50 3(37.5) 1 (50) 4
51-60 2 (25) 1 (50) 3
61-70 2 (25) 0 2

8 (80) 2 (20) 10
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Figure 1: Distribution of involvement of nose,
paranasal sinuses, orbit, cerebrum, tongue and hard
palate in mucormycosis patients.

Figure 2: CT scan showing mucosal thickening of
maxillary sinus.
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Figure 3: A clinical photograph showing orbital
involvement.

Figure 4: A clinical photograph showing tongue
involvement.

DISCUSSION

Mucormycosis is opportunistic fungal infection caused by
mucorales. It occurs mainly in those patients with
diabetes mellitus and ketoacidosis, haematological
malignancies, solid organ transplant recipients and in
those who are on high dose steroids.®** The commonest
risk factor for the development of mucormycosis was
diabetes. In a metaanalysis, 36% of the patients had
diabetes as the risk factor for mucor. Another Indian
study has reported diabetes as the main risk factor in 70%
of the patients.* Most common sites for mucormycosis
are sinus (39%), lungs (24%), skin (19%), brain (9%),
GIT (7%), disseminated disease (6%) and other sites
(6%)." Rhinocerebral mucormycosis also called as
rhinosinus mucormycosis accounts for 33-50% of all
cases of mucormycosis. Clinically it may manifest with
necrosis of paranasal sinus or palate and tongue which
may progress towards orbit before reaching intracranial
structure.'® Unresolved rhinosinus mucormycosis leads to
thrombosis of cavernous sinus and cranial invasion. The
rate of mortality of rhinoorbitalcerebral mucormycosis
ranges from 30-69%."" Poor prognostic indicators are
delay in treatment of more than 6 days, evidence of
intracranial invasion, bilateral involvement, palate
invasion and associated haematological malignancies.'®
In our study sites of mucormycosis in 10 patients were
nose (10/10, 100%), sinus (8/10, 80%), orbit (7/10, 70%),

cerebrum (05/10, 50%), tongue (02/10, 20%) and hard
palate (02/10, 20%) as shown in Figure 1.

Early detection of mucormycosis is essential and
incorporates  clinical suspicion with culture and
microscopic  examination of the specimens.”® A
presumptive diagnosis of mucormycosis can be made
histologically based on the broad ribbon-like hyphae, 10
to 20 p across, haphazardly branched, and the absence or
paucity of hyphal septations.®® CT scan is initial
investigation of choice. Fine-cut (2 mm) slices in the
axial and coronal planes should be obtained in high-risk
patients. Severe unilateral thickening of the nasal cavity
mucosa has been shown to be the most consistent finding
on CT, suggestive of underlying invasive fungal sinusitis.
It has also been suggested that infiltration of the
periantral fat planes may represent the earliest imaging
evidence of mucormycosis. CT scans are helpful in
defining individual variations in sinus architecture and
possible periorbital and intracranial spread.? It is evident
that prompt diagnosis and early initiation of management
in form of surgical debridement with systemic antifungal
therapy and correction of underlying predisposing risk
factors, if possible; gives most promising results leading
to decrease in morbidity and mortality.”* According to
few recent studies if treatment with polyene antifungal is
initiated within 5 days of diagnosis of mucormycosis,
survival was markedly improved compared to late
initiation of treatment. (83% vs. 49% survival).?® Medical
antifungal therapy for most patients who have
mucormycosis consists of systemic amphotericin B at
intravenous doses of 0.25 to 1.0 mg/kg/d to a total dose
of 2 to 4 g over six to eight weeks. The use of
amphotericin B is limited in some patients secondary to
renal toxicity, and they may be candidates for liposomal
amphotericin B at a concentration of 3 to 5 mg/kg/d.*
Moreover, there is evidence available that treatment of
mucormycosis with liposomal amphotericin B was
associated with a 67% survival rate, compared to 39%
survival when patients were treated with amphotericin
B.2 In our study we also observed satisfactory results
after treatment with amphotericin. Seven out of 10
pateints showed survival rate 70% for mean 30 days and
3 patients out of 10 showed good response (i.e. 30%)
from rhinocerebral mucormycosis disease after treatment
with amphotericin.

CONCLUSION

Mucormycosis in patients on dialysis is fatal.
Improvement in renal function is a favourable prognostic
factor for the successful treatment of mucormycosis. Our
results show that early detection of sinonasal
mucormycosis in immunocompromised patients enables
prompt aggressive treatment. Powered endoscopic
debridement is efficient and feasible, leading to excellent
local control and which ultimately led to reduced
morbidity and mortality. The aggressive control of
immune compromise status along with surgery and 4
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weeks of amphotericin drug can improve the mortality
rates in such patients which happened in our cases.
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