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Clinical Case Report

ABSTRACT

Mucormycosis is an opportunistic fungal disease that commonly presents as cutaneous or rhinocerebral infections associated 
with immunocompromised states. It may exceptionally present as isolated involvement of the brain with a varied clinical 
presentation, which may be difficult to diagnose early, leading to increased mortality. Herein, we report the case of a 42-year-
old immunocompetent female with left-sided limb weakness and a history of recurrent vomiting and headache for the last 
two years. Clinically, glioma was suspected, but histopathological examination revealed a few broad aseptate fungal hyphae. 
As no other organ was involved, the diagnosis of isolated cerebral mucormycosis was rendered. Reporting this case, we 
show an unusual presentation of a central nervous system mucormycosis masquerading a tumor in an immunocompetent 
patient. The case also highlights the importance of a careful histopathological examination to avoid missing the presence of 
occasional fungal hyphae. Ideally, recognition of fungal hyphae in the brain, during intraoperative consultation, can prompt 
brain tissue culture for definitive diagnosis and early empirical antifungal therapy, which may prove life-saving. 
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INTRODUCTION

Mucormycosis is an opportunistic infection 

caused by a filamentous fungus of Mucorales order 

with rhizopus, mucor, and lichtheimia species being 

the most common reported pathogens.1 It commonly 

presents as cutaneous, sinuses, or pulmonary 

infections with the possible mode of entry due to 

inhalation of spores, inoculation of skin, or ingestion 

of contaminated food.2,3 It is usually associated 

with immunocompromised states like diabetes 

mellitus, malignancies, or organ transplantation with 

a high mortality rate.3 Cerebral mucormycosis mostly 

occurs due to the extension of the disease from the 

nasal cavity, sinuses, and orbit and is referred to as 

rhinocerebral mucormycosis accounting for 30% 

of cases.4 However, very rarely, it may present as 

isolated involvement of the brain without any evidence 

of extension from neighboring structures.4,5 This 

exceptional isolated cerebral presentation may have a 

varied clinical presentation, which may be difficult to 

diagnose early, leading to increased mortality.

The present case of mucormycosis is, therefore, 

being reported because the rare presentation of 

this infection, mimicking tumor, can lead to delayed 

diagnosis and death of the patient.
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CASE REPORT

A 42-year-old female presented with complaints 
of left-sided limb weakness, multiple episodes of 
headache, and vomiting over the last 6 months, 
accompanied by a low-grade fever over the last 
two days. There was no history of any head trauma, 
hypertension, diabetes mellitus, tuberculosis, blood 
transfusion, steroid usage, other chronic illnesses, drug 
abuse, or any previous surgery. On clinical examination, 
the patient was conscious, oriented, and was following 
verbal commands. Higher cerebral functions, cranial 
nerves were intact, and muscular strength was normal 
in all limbs. Her hematological findings revealed 
hemoglobin of 10.66 g/dl (reference range of 12 to 
15 g/dl), packed cell volume (hematocrit) 33.06%, 
total leucocyte count of 5,500/mm3 (reference 
range; 4,000 to 10,000/mm3), differential leucocyte 
count of 71% neutrophils, 23% lymphocytes, 4% 
monocytes and 2% eosinophils, and erythrocyte 
sedimentation rate of 46mm/hour. All the biochemical 
findings, including liver and kidney function tests and 
serum electrolytes, were within the normal range. 
Chest X-Ray and abdominal ultrasonography were 
normal. The brain Magnetic resonance imaging 
(MRI) showed a space-occupying mass in the right 
frontal lobe, involving the caudate nucleus, genu, 
and body of corpus callosum (Figure 1). Sinuses and 
orbits were free of disease. Based on clinical and 
radiological findings, the diagnosis of glioma was 
considered. Right frontal craniotomy was performed. 
The intraoperative findings included a partly soft and 
partly firm mass, partly liquefied and suctionable, 
poorly vascularized with no necrosis. Histopathological 
examination revealed gliosis moderate lymphocytic and 
neutrophilic infiltration and perivascular infiltration 
of plasma cells (Figure 2A). The glial tissue did not 
show increased cellularity, pleomorphism, atypical 
mitosis or endothelial proliferation for diagnosis of 
astrocytoma. However, on careful examination of the 
H&E stained slides, a few fungal hyphae were seen, 
which were broad and aseptate, with obtuse angle 
branching along with focal necrosis and angioinvasion 
(Figure 2B, 2C, and 2D). Gomori methenamine silver 
(GMS) stain confirmed the presence of mucormycosis 
with spores (Figure 3A and 3B), and the diagnosis of 
cerebral mucormycosis was rendered. As there was 
no evidence of any other organ involvement, so it was 

considered a case of isolated cerebral involvement. 
Immediate intravenous 5mg/kg/day of liposomal 
Amphotericin B was started, and the patient responded 
well to the treatment and is presently asymptomatic 
for the last six months.

DISCUSSION

Isolated cerebral mucormycosis, a sporadic 
presentation, accounts for 8% of total cases of 
mucormycosis.5 The possible mode of infection is 
the inhalation of spores, which reaches the cerebral 
tissue without involving other organs by invading 
the bloodstream. The species of the Mucorales order 
attaches to the endothelium by specific receptors, 
followed by endocytosis and angioinvasion.6 The basal 
ganglia are involved in 72.3% of isolated cerebral 
mucormycosis as the fungus spreads by hematogenous 
seeding through the middle cerebral artery perforating 
branches,7 as observed in the present case.

Typical cerebral mucormycosis occurs due to 
the extension of the paranasal sinuses infection 
associated with immunosuppression, and 82% of 
the cases of isolated cerebral mucormycosis occurs 
due to intravenous drug abuse.7 This increased risk 
highlights the importance of a thorough clinical 
history and examination for intravenous drug 
abuse in all the isolated cerebral mucormycosis 
cases. Hematological malignancies have also been 
reported to be rarely associated with isolated cerebral 
mucormycosis.8 However, the present case exceptionally 
failed to show any evidence of intravenous drug abuse 
or other known cause of immunosuppression, pointing 
out the importance of clinical suspicion of isolated 
cerebral mucormycosis in immunocompetent cases. 
The literature search shows that rarely isolated cerebral 
mucormycosis may be seen in immunocompetent 
patients. Gupta et al.9 reviewed six cases of isolated 
cerebral mucormycosis, including two pediatric cases. 
Al Barbarawi et al.10 reported a case of isolated cerebral 
mucormycosis in an immunocompetent 4-year-old 
child.

Another important feature of our case was the 
initial suspicion of cerebral tumors based on the 
clinical presentation and the imaging examination. 
Dussaule et al.11 observed mass effect and edema with 
peripheral serpiginous and radial strands enhancements 
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Figure 1. MRI axial T2 W image at the level of basal ganglia and body of lateral ventricle showing diffuse edema 
at the right frontal white matter and capsule-ganglionic region with expansion of frontal lobe, compression of 
ipsilateral lateral ventricle and contralateral midline shift along with focal areas intermediate signal intensity noted 
at the right peri-frontal region and corpus callosum.
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on brain MRI in isolated cerebral mucormycosis. 
Occasional mucormycosis cases have been reported 
in the literature that masquerades a tumor and thus 
raises awareness of the varied presentation of this 
infection.12,13 Yang et al.14 reported a case of pulmonary 
mucormycosis in a 45-year-old immunocompetent man 

mimicking lung carcinoma. Similarly, Malek et al.15 also 
reported a case of fatal disseminated mucormycosis 
mimicking malignancy.

The definite diagnosis of isolated cerebral mucormycosis 
may pose a problem as culture may be negative in 62% 
of cases.7 However, the diagnosis may be made using 

Figure 2. Photomicrographs of the brain tissue. A – Gliosis with inflammatory cells and focal necrosis (H&E, x10); B 
and C – Broad, aseptate, obtuse angle branching hyphae in necrotic background (H&E, x20, x40 respectively); D – 
broad aseptate branching hyphae showing angio-invasion (H&E, x40).

Figure 3. Photomicrographs of the brain tissue. A and B – Broad, aseptate, obtuse angle branching hyphae with 
spores in glial tissue (Gomori methenamine silver stain, x20, x100 respectively).
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a molecular technique like next-generation sequencing 
(NGS) or polymerase chain reaction (PCR) to detect the 
fungus in cerebrospinal fluid.5,16,17 Unfortunately, due to 
financial constraints, molecular techniques may not be 
utilized in resource-limited settings, and histopathological 
examination remains the gold standard for diagnosis of 
isolated cerebral mucormycosis. The present case was 
also diagnosed on histopathological examination by 
carefully examining the H&E stained and GMS stained 
slides. The histomorphological presence of gliosis with 
neutrophils, plasma cells, vasculitis, and necrosis may give 
a clue for this fungal infection, which may be confirmed 
by demonstrating broad, aseptate, and obtuse-angled 
branched fungal hyphae. Another important feature that 
may vigilantly be searched in the sections is the presence of 
angioinvasion, as mucormycosis has a predilection for the 
endothelium. At times, the diagnosis is made on autopsy.18

The mortality rate of the isolated cerebral 
mucormycosis cases is high and rapid and is reported 
to reach 65% and within 20 days of admission to the 
hospital.4,5,7 However, the present case responded well 
to amphotericin B treatment, and the outcome was 
favorable, probably by the absence of a risk factor or 
immunosuppression and the timely diagnosis.

CONCLUSION

The case highlights the unusual presentation of a 
rare case of isolated cerebral mucormycosis mimicking 
a CNS tumor in an immunocompetent patient with the 
absence of any risk factors and chronic history. Careful 
histopathological examination for the identification of 
fungal hyphae and associated subtle features is helpful 
in its diagnosis. The definite early diagnosis followed 
by prompt treatment proves beneficial to prevent 
mortality in this otherwise fatal disease.

REFERENCES

1. Cornely OA, Alastruey-Izquierdo A, Arenz D, et al. 
Global guideline for the diagnosis and management of 
mucormycosis: an initiative of the European Confederation 
of Medical Mycology in cooperation with the Mycoses 
Study Group Education and Research Consortium. 
Lancet Infect Dis. 2019;19(12):e405-21. http://dx.doi.
org/10.1016/S1473-3099(19)30312-3. PMid:31699664.

2. Reid G, Lynch JP 3rd, Fishbein MC, Clark NM. Mucormycosis. 
Semin Respir Crit Care Med. 2020;41(1):99-114. http://
dx.doi.org/10.1055/s-0039-3401992. PMid:32000287.

3. Serris A, Danion F, Lanternier F. Disease entities in 
mucormycosis. J Fungi (Basel). 2019;5(1):23. http://
dx.doi.org/10.3390/jof5010023. PMid:30875744.

4. Malik AN, Bi WL, McCray B, Abedalthagafi M, Vaitkevicius 
H, Dunn IF. Isolated cerebral mucormycosis of the 
basal ganglia. Clin Neurol Neurosurg. 2014;124:102-
5. http://dx.doi.org/10.1016/j.clineuro.2014.06.022. 
PMid:25019460.

5. Zhang GJ, Zhang SK, Wang Z, et al. Fatal and 
rapid progressive isolated cerebral mucormycosis 
involving the bilateral basal ganglia: a case report. 
Front Neurol. 2020;11:295. http://dx.doi.org/10.3389/
fneur.2020.00295. PMid:32373057.

6. Petrikkos G, Tsioutis C. Recent advances in the pathogenesis 
of mucormycoses. Clin Ther. 2018;40(6):894-902. 
http://dx.doi.org/10.1016/j.clinthera.2018.03.009. 
PMid:29631910.

7. Kerezoudis P, Watts CR, Bydon M, et al. Diagnosis and 
treatment of isolated cerebral mucormycosis: patient-
level data meta-analysis and mayo clinic experience. 
World Neurosurg. 2019;123:425-434.e5. http://dx.doi.
org/10.1016/j.wneu.2018.10.218. PMid:30415043.

8. Farid S, AbuSaleh O, Liesman R, Sohail MR. Isolated cerebral 
mucormycosis caused by Rhizomucor pusillus. BMJ Case 
Rep. 2017;2017:bcr-2017-221473. PMid:28978601.

9. Gupta S, Mehrotra A, Attri G, Pal L, Jaiswal AK, Kumar 
R. Isolated intraventricular chronic Mucormycosis in 
an immunocompetent infant: a rare case with review 
of the literature. World Neurosurg. 2019;130:206-
10. http://dx.doi.org/10.1016/j.wneu.2019.06.190. 
PMid:31279104.

10. Al Barbarawi MM, Allouh MZ. Successful management of 
a unique condition of isolated intracranial mucormycosis 
in an immunocompetent child. Pediatr Neurosurg. 
2015;50(3):165-7. http://dx.doi.org/10.1159/000381750. 
PMid:25967858.

11. Dussaule C, Nifle C, Therby A, Eloy O, Cordoliani Y, Pico 
F. Teaching neuroImages: brain MRI aspects of isolated 
cerebral mucormycosis. Neurology. 2012;78(14):e93. 
http://dx.doi.org/10.1212/WNL.0b013e31824e8ed0. 
PMid:22474302.

12. Magaki S, Minasian T, Bork J, Harder SL, Deisch JK. 
Saksenaea infection masquerading as a brain tumor 
in an immunocompetent child. Neuropathology. 
2019;39(5) :382-8.  http: / /dx.doi .org/10.1111/
neup.12585. PMid:31373069.

13. Jaganathan V, Madesh VP, Subramanian S, Muthusamy 
RK, Mehta SS. Mucormycosis: an unusual masquerader 
of an endobronchial tumour. Respirol Case Rep. 
2019;7(9):e00488. http://dx.doi.org/10.1002/rcr2.488. 
PMID: 31576206.

14. Yang J, Zhang J, Feng Y, Peng F, Fu F. A case of pulmonary 
mucormycosis presented as Pancoast syndrome and bone 

https://doi.org/10.1016/S1473-3099(19)30312-3
https://doi.org/10.1016/S1473-3099(19)30312-3
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31699664&dopt=Abstract
https://doi.org/10.1055/s-0039-3401992
https://doi.org/10.1055/s-0039-3401992
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32000287&dopt=Abstract
https://doi.org/10.3390/jof5010023
https://doi.org/10.3390/jof5010023
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30875744&dopt=Abstract
https://doi.org/10.1016/j.clineuro.2014.06.022
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25019460&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25019460&dopt=Abstract
https://doi.org/10.3389/fneur.2020.00295
https://doi.org/10.3389/fneur.2020.00295
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32373057&dopt=Abstract
https://doi.org/10.1016/j.clinthera.2018.03.009
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29631910&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29631910&dopt=Abstract
https://doi.org/10.1016/j.wneu.2018.10.218
https://doi.org/10.1016/j.wneu.2018.10.218
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30415043&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28978601&dopt=Abstract
https://doi.org/10.1016/j.wneu.2019.06.190
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31279104&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31279104&dopt=Abstract
https://doi.org/10.1159/000381750
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25967858&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25967858&dopt=Abstract
https://doi.org/10.1212/WNL.0b013e31824e8ed0
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22474302&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22474302&dopt=Abstract
https://doi.org/10.1111/neup.12585
https://doi.org/10.1111/neup.12585
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31373069&dopt=Abstract
https://dx.doi.org/10.1002%2Frcr2.488


Isolated cerebral mucormycosis masquerading as a tumor in an immunocompetent patient

6-6 Autops Case Rep (São Paulo). 2021;11:e2020233

destruction in an immunocompetent adult mimicking lung 
carcinoma. J Mycol Med. 2019;29(1):80-3. http://dx.doi.
org/10.1016/j.mycmed.2018.10.005. PMid:30553628.

15. Malek A, Arias CA, Ostrosky L, Pankow S, Wanger A, Barnett 
B. A fatal case of disseminated mucormycosis mimicking a 
malignancy. Mycopathologia. 2019;184(5):699-700. http://
dx.doi.org/10.1007/s11046-019-00396-x. PMid:31606811.

16. Yang M, Lee JH, Kim YK, Ki CS, Huh HJ, Lee NY. 
Identification of mucorales from clinical specimens: 
a 4-year experience in a single institution. Ann Lab 

Med. 2016;36(1):60-3. http://dx.doi.org/10.3343/
alm.2016.36.1.60. PMid:26522761.

17. Dadwal SS, Kontoyiannis DP. Recent advances in the 
molecular diagnosis of mucormycosis. Expert Rev Mol 
Diagn. 2018;18(10):845-54. http://dx.doi.org/10.1080/
14737159.2018.1522250. PMid:30203997.

18. Dhakar MB, Rayes M, Kupsky W, Tselis A, Norris G. A 
cryptic case: isolated cerebral mucormycosis. Am J Med. 
2015;128(12):1296-9. http://dx.doi.org/10.1016/j.
amjmed.2015.08.033. PMid:26450170.

This study was carried out at the Himalayan Institute of Medical Sciences. Dehradun, Uttarakhand, India

Authors’ contributions: Chandra S was responsible for the case diagnosis, study conception, interpretation of 
data and drafting of manuscript. Sharma A performed the literature research, analyzed the data and prepared 
the manuscript. Vats R. and Pandey S. provided clinical and intellectual analyzes. All the authors, collectively 
proofread and approved the manuscript’s final version.

Ethics Statement: Informed consent was taken from the patient, and the Institutional Review Board gave 
permitted the publication of this case report.

Conflicts of Interest: none

Financial Support: none

Submitted on: July 20th, 2020 
Accepted on: September 8th, 2020

Correspondence  
Smita Chandra  
Swami Rama Himalayan University, Himalayan Institute of Medical Sciences, Department of Pathology  
Jolly Grant, Doiwala, Dehradun-248140, Uttarakhand, India  
Phone: +91 (94) 1171-8455  
smita_harish@yahoo.com

https://doi.org/10.1016/j.mycmed.2018.10.005
https://doi.org/10.1016/j.mycmed.2018.10.005
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30553628&dopt=Abstract
https://doi.org/10.1007/s11046-019-00396-x
https://doi.org/10.1007/s11046-019-00396-x
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31606811&dopt=Abstract
https://doi.org/10.3343/alm.2016.36.1.60
https://doi.org/10.3343/alm.2016.36.1.60
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26522761&dopt=Abstract
https://doi.org/10.1080/14737159.2018.1522250
https://doi.org/10.1080/14737159.2018.1522250
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30203997&dopt=Abstract
https://doi.org/10.1016/j.amjmed.2015.08.033
https://doi.org/10.1016/j.amjmed.2015.08.033
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26450170&dopt=Abstract

