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ABSTRACT 

A 54-year-old diabetic male, with idiopathic CD4 + lymphocytopenia, was presented with a two-month history of head- 
ache and periocular pain followed by vertigo, left hypoacusia and left peripheral facial palsy and hypoesthesia. More 
than a month after admission, a palate ulcer appeared and Infectious Diseases consultation was required. Mucormycosis 
was suspected and the diagnosis was confirmed by histologic examination. Despite early surgery and combination anti- 
fungal therapy, the patient did not survive. This case report illustrates the difficulty in diagnosing a rare condition with 
non-specific clinical manifestations and underlines the importance of a timely multidisciplinary approach in order to 
recognise this highly fatal disease earlier. It also describes a previously non-reported situation of mucormycosis in a 
patient with idiopathic CD4 + lymphocytopenia. 
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1. Introduction 

Mucormycosis is a life threatening fungal infection caus- 
ed by Mucorales fungi. There are six major clinical forms 
of the disease: cutaneous, pulmonary, gastrointestinal, 
disseminated, uncommon rare forms (endocarditis, oste- 
omyelitis, peritonitis and renal infection) and rhino-orbi- 
to-cerebral (ROCM) [1]. The latter is the most common 
form and is associated with diabetes in approximately 
two-thirds of cases [2]. Other risk factors for mucormy- 
cosis include haematological malignancies, hematopoi- 
etic stem cell and solid organ transplantation, imunoss- 
upresssive drugs, deferoxamine therapy and prolonged 
use of voriconazole [1]. 

We present a case of ROCM in a diabetic patient with 
idiopathic CD4 + lymphocytopenia (ICL), to our knowl- 
edge, a previously non-described association. 

2. Case Presentation 

An Infectious Diseases consultation was required for a 
54-year-old male who had developed an hard palate ul- 
ceration. The patient had been admitted 6 weeks before 

to the Neurology ward with a three-day history of left pe- 
ripheral facial palsy and left facial hypoesthesia. A brain 
computed tomography (CT) scan showed a right cerebel- 
lar lesion.  

His past medical history was remarkable for ICL, di- 
agnosed 5 years earlier after etiologic workup of crypto- 
coccal meningitis; arterial hypertension, obesity, dislipi- 
demia and a poorly controlled type 2 diabetes mellitus 
were also elicited. For the last five years he was under 
suppressive therapy with fluconazole and trimethoprim/ 
sulfamethoxazole plus azithromycin for opportunistic in- 
fection prophylaxis. 

Two months before admission he started complaining 
of headache and right periocular pain. One month later, 
he developed left hypoacusia and vertigo and three days 
before admission left peripheral facial palsy and hypoes- 
thesia.  

On admission at the emergency room (D1) he com- 
plained of bilateral frontal headache, bilateral periorbital 
pain, vertigo, nausea and vomiting. Neurological exami- 
nation revealed bilateral temporal optic margin blurring, 
left face hypoesthesia, left peripheral facial palsy, later- 
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alized Weber test to the left and positive Romberg sign. 
A brain CT scan showed a right cerebellar space-occu- 
pying lesion with fourth ventricle compression. He was 
admitted to Neurology ward and brain magnetic reso- 
nance imaging (MRI) was performed (D7), revealing a 2 
cm right cerebellar nodular lesion with extensive vasog- 
enic oedema which compressed the fourth ventricle and 
brainstem with right inferior cerebellum amygdala dis- 
placement and incipient nonspecific inflammatory proc- 
ess in paranasal sinuses. Dexamethasone was started (D7) 
due to the early signs of amygdala herniation and risk of 
hydrocephalus and clinical improvement was observed 
one week later (D14), with less intense headache and 
vertigo, while maintaining left face hypoesthesia and left 
peripheral facial palsy. Extensive workup was performed 
and occult neoplasia and lymphoproliferative disease were 
excluded. 

After 2 weeks of treatment with dexamethasone (D21), 
a new MRI was performed, and a significant reduction of 
the cerebellar lesion’s dimension, vasogenic oedema and 
mass effect was noted. Four days later (D25) the patient 
started complaining of perinasal pain and epistaxis was 
observed, followed by worsening periorbital pain (D27) 
and upper left gingival hypoesthesia (D29). In D32 a rhi- 

noscopy showed bilateral crests and mucosal hyperemia. 
In D38 left eye abduction limitation was apparent. Oral 
examination showed a large darkened hard palate ulcer 
(Figure 1(a)) and upper teeth loss. At this time a hard 
palate biopsy was performed and an Infectious Diseases 
consultation was required. Mucormycosis was suspect- 
ed and new CT and MRI were performed (D44). MRI re- 
vealed pansinusitis, inferior frontal lobe bilateral cereb- 
ritis and orbital infiltration (Figure 2). The previously 
described cerebellar lesion was now not apparent on any 
of the different MRI sequences. Hard palate biopsy con- 
firmed the clinical suspicion of mucormycosis (Figures 
1(b) and (c)) and the patient was started on amphotericin 
B deoxycholate (1 mg/Kg/day), rapid dexamethasone ta- 
pering and aggressive glycaemic control. In the follow- 
ing day (D45) he was submitted to surgery, in which na- 
sal cavity invasion and nasal septum necrosis were ob- 
served and necrotic material debridement was performed 
as well as nasal septum and conchae removal. Successive 
debridements were made thereafter. Due to renal toxicity, 
lypossomal amphotericin B was precribed on D49. As 
the patient was getting worse, combination therapy with 
caspofungin was initiated three days later (D52), without 
success. The patient died on D64. 

 

 

Figure 1. (a) Dark hard palate ulcer; (b) Histopathologic appearance of mucormycosis with large hyphae in a background of 
necrotic tissue and acute inflammatory process (HE 400×); (c) Grocott methenamine silver staining highlighting those char- 
acteristics (600×). 
 

 

Figure 2. Opacification of paranasal sinus invading extraconic orbital space bilaterally and intracranial extension with infe- 
rior frontal encephalitis—cortical hyperintense lesions on T2 (a) along with focal meningeal abnormal enhancement on post 
adolinium images (b). g  
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3. Discussion 

Mucormycosis is an uncommon infection but its impor- 
tance has increased in the last years with the growing 
number of patients with predisposing factors [1]. In Por- 
tugal little information about this disease is available, with 
only three published cases in the literature [3-5], yet the 
picture is probably similar to other developed countries, 
where a majority of cases occur in patients with diabetes 
mellitus, haematological malignancies under chemother- 
apy and allogeneic stem cell transplant recipients [1].  

It is estimated that diabetes is present in 36% - 88% of 
cases and patients with poor glycaemic control and keto- 
acidosis are the ones at greater risk [1,6]. Several mecha- 
nisms were proposed to explain the increased risk in dia- 
betic patients and these include qualitative and quantita- 
tive abnormalities of neutrophils, monocytes and macro- 
phages and alterations in iron metabolism [2,7]. Chronic 
corticosteroid therapy also causes defects in macropha- 
ges and neutrophils and increases susceptibility to infec- 
tion by Mucorales [1,8].  

The patient in our report had a history of poor glycae- 
mic control despite on-going oral anti-diabetic therapy 
and although he did not have a history of chronic therapy 
with corticosteroids, he was put in high-dose dexame- 
thasone. We speculate that corticosteroids may have con- 
tributed to the clinical course, by both immunosuppres- 
sive effect and worsening glycaemic control.  

Prophylactic use of voriconazole in hematopoietic 
stem cell transplant recipients has increased in recent 
years and its use probably exerts selective pressure for 
growth of resistant fungi such as Mucorales [2]. Indeed, 
voriconazole has been linked with increased incidence of 
breakthrough mucormycosis in several reports [9,10]. Si- 
milarly, other agents such as fluconazole, itroconazole 
and ketoconazole, can produce the same effect [11]. The 
patient in this case report was taking fluconazole as 
maintenance therapy for several years and this could 
have been another contributing factor for developing mu- 
cormycosis. 

This patient also had a previous diagnosis of ICL, 
which is characterized by CD4 T-lymphocyte depletion 
in absence of HIV infection or other immunodeficiency 
[12]. ICL clinical spectrum ranges from an asymptomatic 
laboratory abnormality to life-threatening opportunistic 
conditions similar to those occurring in HIV patients [12]. 
To our knowledge, mucormycosis is yet to be described 
in patients with ICL, although several cases were report- 
ed in HIV-infected patients [13,14]. Notably, HIV infec- 
tion in itself does not seem to predispose to Mucormyco- 
sis, and in most cases illicit intravenous drug use, neutro- 
penia, diabetes mellitus or corticosteroid therapy are the 
determinant issues [1]. Given the similar clinical picture 
of ICL and HIV infection, we consider that ICL may 
have been an important cofactor for mucormycosis. We 

also hypothesize that ICL may have acted as a confoun- 
der in clinical investigation as the initial diagnostic ef- 
forts were directed to conditions more often associated 
with ICL, further delaying the diagnosis. 

The majority of mucormycosis cases present as a sub- 
acute illness that might progress over several weeks [8]. 
Symptoms and signs vary according to clinical form, 
with ROCM being the most common presentation in dia- 
betic patients [15]. Typically, ROCM is unilateral [8] and 
the initial signs may be confounded with sinusitis or pe- 
riorbital cellulitis [1]. Nevertheless, some signs and 
symptoms, in susceptible individuals, may alert to the di- 
agnosis. These include multiple cranial nerve palsies, 
unilateral periorbital facial pain, orbital inflammation, 
eyelid edema, blepharoptosis, proptosis, acute ocular mo- 
tility changes, internal or external ophtalmoplegia, head- 
ache and acute blindness [1]. Our patient initially pre- 
sented headache, right periocular pain, left peripheral fa- 
cial palsy and vertigo. Retrospectively, some of these 
symptoms should have raised concern about mucormy- 
cosis but the presence of a cerebellar lesion that could 
explain some of the symptoms led the medical team to 
pursue other diagnosis. Also, the unusual occurrence of a 
bilateral form of ROCM further confounded the differen- 
tial diagnosis. Other later symptoms and signs were also 
suggestive of ROCM, such as epistaxis, hard palate pain- 
ful black necrotic ulceration, teeth loss, gingival hypoes- 
thesia and ophtalmoplegia. 

Imaging studies might reveal some indicative signs of 
ROCM such as sinus mucosal thickening, air-fluid level 
changes and bone erosion but evidence of infection may 
be initially absent [8]. Our patient illustrates this situation, 
having several imaging studies (both brain MRI and CT 
scans) with incipient signs of sinusitis, though overt cli- 
nical symptoms and signs of mucormycosis were already 
present, emphasizing the importance of considering early 
surgical exploration with biopsy in high-risk patients [1].  

In this case, biopsy was performed late in the course of 
the disease and the lack of clinical suspicion further de- 
layed the histologic diagnosis that could have been done 
readily with fresh-frozen section observation [16].  

Early diagnosis alongside with reversal of predispos- 
ing factors, prompt initiation of antifungal therapy and 
surgical debridement are crucial for a favorable outcome 
[15]. Lipid formulations of amphotericin B, particularly 
liposomal, are associated with better outcomes, probably 
due to better blood-brain barrier penetration, unique im- 
munomodulatory effects and lesser nephrotoxicity [2,15]. 
Though Mucorales are described as resistant to echino- 
candins, studies demonstrated that Rhyzopus oryzae, the 
most common responsible for ROCM, possesses the tar- 
get enzyme (1,3-beta-D-glucan synthase) for echinocan- 
dins, suggesting that these agents might have a therapeu- 
tic role in mucormycosis when combined with polyenes 
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[2,17]. This theoretical benefit was confirmed in a retro- 
spective study comparing amphotericin B plus caspofun- 
gin with amphotericin B alone and the benefit was par- 
ticularly evident in patients with cerebral involvement 
[18]. In spite of the critical role of early anti-fungal ther- 
apy, surgery still constitutes the cornerstone for success- 
ful treatment of ROCM, since this infection is associated 
with angioinvasion and extensive necrosis that can im- 
pair adequate antifungal therapy to affected tissues [15]. 
The extent of surgery is dictated by the patient’s indivi- 
dual presentation but for maxillofacial infection increas- 
ing emphasis is put in less disfiguring surgical proce- 
dures [2]. Other therapeutic options for mucormycosis 
include posaconazole rescue therapy [1], hyperbaric oxy- 
gen [19], iron chelation with deferasirox [1] and the use 
of several kinds of immunotherapy [20].  

Our patient was not diagnosed early in the clinical 
course, yet antifungal therapy was quickly initiated, rapid 
tapering of corticosteroid and aggressive glycaemic con- 
trol were performed and surgery was done one day after 
diagnosis. Due to finantial restrains amphotericin B de- 
oxycolate was the initial therapeutic choice however, 
once nephrotoxicity was present, liposomal amphotericin 
B was started and caspofungin was later added, due to 
poor therapeutic response. Due to disease extension, with 
brain and bilateral orbital involvement, a choice was made 
not to perform aggressive desfigurative surgery and a mi- 
nimally invasive approach was done. 

4. Conclusion 

This case illustrates the difficulty in diagnosing a rare con- 
dition with non-specific clinical manifestations. It also 
underlines the importance of awareness for risk factors 
and clinical features of mucormycosis. High index of sus- 
picion, multidisciplinary approach, newer diagnostic and 
treatment tools altogether should permit, in the future, an 
improvement in the outcome of this devastating disease. 
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