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Palatal involvement in mucormycosis is mostly secondary to rhino-orbito-cerebral disease,
but rarely can be a primary disease of the oral mucosa. This report presents two rare cases of
the isolated palatal mucormycosis in neutropenic children and highlights some of the
peculiar features of the primary palatal disease and management-related issues in children. A
12-year-old child, who had completed the dexamethasone-based induction phase of
chemotherapy for Near Early T cell precursor acute lymphoblastic leukemia, and a 9-yearold boy with a Late Isolated Medullary relapse of B cell acute lymphoblastic leukemia, who was
to receive salvage induction chemotherapy, developed palatal discoloration without any
other major complaints. Both had neutropenia and were on antifungal prophylaxis. In vitro
staining of the discolored mucosa suggested mucormycosis, which was conﬁrmed by
pathological examination of the debrided tissue. Computed tomography, done before
debridement, showed no signiﬁcant sinonasal disease enabling us to proceed with the
transoral approach. With the help of adjuvant antifungal therapy, the infection could be
contained in both cases. This report, along with the reviewed literature, shows that limited
palatal mucormycosis can be effectively treated by early diagnosis and debridement and
appropriate antifungal therapy. Also, the role of antifungal prophylaxis amongst neutropenic
patients has been brieﬂy discussed here.

Introduction
Mucormycosis is an emerging global disease with high morbidity and mortality. It is caused by saprophytic fungi belonging to Rhizopus and Mucor species and is mostly associated
with immunocompromised conditions such as diabetes mel-
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litus or neutropenia secondary to chemotherapy.1–3 The etiopathology of this invasive fungal infection is attributed to the
inhalation of fungal sporangiospores or the direct inoculation
of organisms through the disrupted surface of skin or mucosa
in vulnerable patients.1 The majority of these cases manifest as
rhino-orbito-cerebral mucormycosis, but can also present as
cutaneous, pulmonary, gastrointestinal, and disseminated
diseases.1–3 However, mucormycosis involving only the hard
palate or the alveolar process of the maxilla or mandible is
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reported very rarely.4–6 Also, there are only a handful of
reports in the literature about mucormycosis among children.7–10 This case report presents the clinical courses of
two rare cases of palatal mucormycosis, seen in children
who were on acute lymphoblastic leukemia (ALL) therapy,
along with an appropriate literature review.

Case 1
A 12-year-old child, who had completed the dexamethasonebased induction phase of chemotherapy for Near Early T cell
precursor acute lymphoblastic leukemia (ETP-ALL), was
admitted to the high dependency unit of pediatric hematooncology with febrile neutropenia. The child was on ﬂuconazole for Candida tropicalis septicemia when he developed a
blackish crust on the left side upper alveolus and adjacent hard
palate. While the otorhinolaryngology team was called for
further evaluation of this new symptom, the patient was
started on conventional amphotericin B with the starting
dose of 0.5 mg/kg/day, which was increased to 1.5 mg/kg/day
after 2 days. On enquiring further, there were no associated
complaints of nasal discharge, blockage, postnasal drip, or any
ear or throat complaints. General examination revealed that
the boy was febrile and had tachycardia. On local examination,
there was a black eschar of 3 cm  2 cm along the left maxillary
alveolus extending to the adjacent hard palate, as shown
in ►Fig. 1A . The lesion had involved the canine and the ﬁrst
two left maxillary premolars, with a visible oroantral ﬁstula
along the labial surface of the alveolus. Potassium hydroxide
(KOH) mount from the scrapings of the lesion revealed ﬁlamentous fungal elements in the form of broad, sparsely septate
hyphae, branching at 90 degrees, suggestive of mucormycosis.
Blood counts showed severe neutropenia with thrombocytopenia. Computed tomography of the paranasal sinuses,
depicted in ►Fig. 1B, showed mucosal thickening in the
ipsilateral maxillary sinus, without any bone erosion. The
patient was taken up for emergency surgical debridement
via a transoral approach, with adequate platelet transfusions
and reserve. Intraoperatively, the debridement of dead bone
accompanied the removal of the left upper canine, premolar,
and ﬁrst molar for disease clearance. On-table examination of
the mucosa of the left maxillary sinus was found to be not
involved except on the ﬂoor, adjacent to the diseased alveolus.
Following the surgical debridement, the patient continued to

receive conventional amphotericin B for 28 days, during which
he developed intermittent but marked electrolyte disturbance,
requiring daily potassium and magnesium corrections. He was
also started on interim 6 mercaptopurine within 48 hours of
surgery, for a duration of 14 days, following which the consolidation chemotherapy was continued. The last week of therapy
with amphotericin B was overlapped with tablet posaconazole,
at the dose of 300 mg twice daily on the ﬁrst day and 300 mg
once a day thereafter. The patient was discharged on tablet
posaconazole, which he took until the end of the intensive
phase of chemotherapy that lasted nearly 5 months. As
demonstrated in ►Fig. 1C, the palatal wound healed well
without any evidence of recurrence on three subsequent
follow-up visits 1 month apart. The nasogastric tube was
removed in the second month of surgery, and the oral feeds
were started successfully without nasal regurgitation. Currently, the patient is in remission and free of fungal disease,
and awaiting prosthodontic rehabilitation for missing teeth.

Case 2
A 9-year-old boy with a Late Isolated Medullary relapse of B cell
ALL, admitted to pediatric oncology ward for salvage induction
chemotherapy under voriconazole prophylaxis, complained of
discoloration of mucosa over the hard palate. On examination,
a 3 cm  3 cm black eschar was noted on the left side of the
hard palate, adjacent to the alveolus from the upper lateral
incisor until the second premolar posteriorly. The patient had
no symptoms of pain or fever, nor he complained of any nasal
or ear problems. With the clinical suspicion of breakthrough
mucormycosis, otorhinolaryngology opinion was sought for
emergency debridement. Meanwhile, computed tomography
of the face demonstrated minimal mucosal thickening of the
maxillary sinus on the same side, and the KOH mount from the
mucosal crust showed fungal elements suggestive of mucormycosis. The patient was started on intravenous infusion of
conventional amphotericin B at the rate of 0.5 mg/kg/day and
was taken up for debridement on the same day. A surgery
similar to the ﬁrst case was carried out under general anesthesia. The affected portion of alveolar process of the left
maxilla was removed, from the left upper incisors until the
ﬁrst molar, and the entire specimen was sent for fungal culture
and histopathology. On examining the maxillary sinus through
the defect, it was found to be uninvolved in this case too. The

Fig. 1 Clinico-radiological images of case-1, showing necrosis of left hard palate adjacent to premolar teeth in A, the coronal image of computed
tomography with minimal mucosal thickening in B, and healed surgical defect after a month of debridement in C.
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patient had an uneventful postoperative recovery and continued receiving aggressive antifungal therapy in the form of
conventional amphotericin B, 1.5 mg/kg/day, along with daily
monitoring of electrolytes and blood counts. Postoperatively,
he was started on oral chemotherapy, interim 6 mercaptopurine within 48 hours of surgery, which was followed up by
maintenance chemotherapy per protocol. His histopathology
from the excised specimen was reported as invasive mucormycosis and had also suggested concomitant cytomegalovirus
(CMV) infection, which was conﬁrmed subsequently by the
elevated blood CMV DNA copy numbers. The surgical wound in
the oral cavity was cleaned and monitored regularly for the
possible progression of the disease. The patient also received
ganciclovir for 14 days after the conﬁrmation of CMV infection.
Although the plan was to continue amphotericin for 28 days,
overlapped with oral posaconazole during the last week, it had
to be stopped after 21 days due to the severe and nonresponding electrolyte disturbance. The patient was started
on syrup posaconazole at the dose of 5 mL thrice with a fatty
meal. One month post-surgery, there was no evidence of
recurrence in the oral or nasal cavity, with optimal healing
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of the surgical defect in the palate. Subsequently, the nasogastric tube was removed, and the child was started on oral feeds.
The child was discharged on oral posaconazole, but he contracted novel Coronavirus-19 infection while on oral maintenance therapy after 2 weeks of discharge and succumbed to the
same.

Discussion
Generally, palatal involvement in mucormycosis occurs secondary to the spread of invasive infection from sinonasal
disease.11–14 Only rarely does mucormycosis occur inside
the oral cavity, with isolated necrosis of the hard palate or
alveolar process of maxilla or mandible.3–5,8–10 Similarly, the
occurrence of rhino-orbito-cerebral mucormycosis itself is not
uncommon among neutropenic adult patients who are on
chemotherapy for hematological malignancies, but the limited
disease of the hard palate has been reported very rarely in
neutropenic patients, that too in children.14–19 ►Table 1 summarizes the published reports of mucormycosis limited to the
oral palate, including those cases that involved children

Table 1 Previously published cases of palatal mucormycosis (without signiﬁcant sinonasal disease)
Author(s) and year

Demographics
9

Co-morbidity

Treatment

Outcomes
a

Recoveredb

8 year/boy

ALL

Surgical debridement and AMB
(duration not known)

Abuali et al, 200919

14 year/female

AML

Posaconazole, caspofungin and
AMBc

Did not recover

Al Akhrass et al, 201120

31 year/male

AML

Repeated surgical debridement,
voriconazole, AMB, and
posaconazolec

Did not recover

38 year/male

AML

AMBc

Did not recover

50 year/male

DM

Surgical debridement and AMBa

Recovered

2 month/boy

Nil

Surgical debridement and Voriconazole for 42 days

Recovered

18 month/boy

Nil

AMB for 31days

Recovered

57 year/male

DM

Repeated surgical debridement and
topical clotrimazole and ketoconazole for 7 weeks

Partial recoveryd

20 year/male

ALL

Posaconazolec

Did not recover

54 year/male

ALL

Surgical debridement, Posaconazole, and AMB for 28 days

Recovered

De Oliveria et al, 202016

92 year/male

Anemia

AMBc

Did not recover

Our study

9 year/boy

ALL

Surgical debridement, AMB for
28 days and posaconazole for 5
months

Recovered

12 year/boy

ALL

Surgical debridement, AMB for
21 days, and posaconazole for 2
weeks

Recoverede

Samanta et al, 2009

Manjunatha et al, 2012
Srivastava et al, 2015

24

8

Kalaskar et al, 201610
Rai et al, 2018

4

France et al, 201821
Vučićević Boras et al, 2019

23

Abbreviations: AMB: amphotericin B; AML, acute myeloblastic leukemia; ALL, acute lymphoblastic leukemia, DM, diabetes mellitus.
Note that prior to our report, there were only 3 case reports of palatal mucormycosis among children (colored rows).
a
The duration of AMB was not mentioned.
b
Recovered from that episode of mucormycosis without any evidence of relapse even after discontinuing antifungal therapy.
c
Died in hospital due to persistent disease.
d
Lost to follow-up during ongoing treatment but had shown signiﬁcant clinical improvement to therapy.
e
Recovered from fungal disease but died due to novel Coronavirus-19 infection.
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with secondary neutropenia due to chemotherapy for hematological diseases. The two cases narrated here not only
represent the rare form of mucormycosis but also involve an
unusual age group, making this a peculiar case report. The
following paragraphs discuss some of the salient features of
isolated palatal mucormycosis, including the nuances related
to its management in children and the controversy surrounding the voriconazole prophylaxis in neutropenic patients.
Contrary to the classical clinical manifestations of rhinoorbital mucormycosis that aid the diagnosis in most of those
cases, the clinical diagnosis may not be so straightforward in
cases of limited palatal mucormycosis. The presence of
mucosal ulceration or necrosis on the palate without any
sinonasal manifestations in the latter could rather mimic a
malignancy or osteomyelitis.4,19–21 However, unlike in the
case of neoplasm or osteomyelitis, the onset of palatal lesion
is quite dramatic, and the progression is relatively rapid in
invasive fungal disease. Despite the drastic clinical evolution
of mucormycosis, the actual ulceration or necrosis of the
hard palate and overt oroantral ﬁstula are generally preceded by a slight discoloration of the mucosa or by a submucosal
swelling.16 Such preceding clinical signs have also been
reported in cases of rhino-orbital mucormycosis with palatal
involvement.13,20 In other words, the regular monitoring of
oral cavity mucosa by the clinicians or by oneself, or by
parents in the case of children can aid in the early diagnosis
of palatal mucormycosis in vulnerable patients.9,10 As such,
the oral mucosa is prone to many inﬂammatory conditions
and opportunistic infection in neutropenic children and
would require regular surveillance.22 The treating team
should have a high index of suspicion, and any doubtful
lesion of the palatal mucosa in an immunocompromised
patient is to be biopsied at the earliest to rule out the
possibility of mucormycosis.
As per the recently published “global guideline for the
management of mucormycosis,” surgical debridement of the
involved tissue remains a strongly recommended ﬁrst-line
therapy along with high-dose liposomal amphotericin B, for
almost all cases of mucormycosis, irrespective of the age of
the patient and medical comorbidities.23 As it can be noticed
in ►Table 1, the chances of recovery seem to reduce if active
surgical debridement is not considered early in the course.
Some of the reasons for not considering the surgical debridement in previous reports were poor general condition, low
platelet count, and most importantly, the fear of post-surgical morbidity in the form of oro-antral ﬁstula.12,15–17 We
proceeded with surgical debridement despite the low platelet count and possible postoperative morbidity, with adequate platelet cover and appropriate consent. Although the
surgical intervention for palatal mucormycosis could pose a
greater challenge in younger children with respect to restoring oral feeding, it needs to be done in conﬁrmed cases of
invasive fungal disease to prevent further disease progression and corresponding poorer outcome. Besides, there are
several reports of successful rehabilitation of larger palatal
defects even among infants as young as 2 to 3 months,
supporting the decision to proceed with surgical debridement in younger children, whenever indicated.8–10 Even in
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our index cases, we could restore the oral feeding after the
local site healed well. Because the size of the defect was not
large and the affected children were relatively older, both of
our patients could learn to swallow well without having the
need for palatal prosthesis.
Apart from the timely surgical debridement and adequate
antifungal therapy, the nature of the underlying co-morbidity
and the area of involvement by the invasive fungal disease also
seem to have prognostic role in mucormycosis cases.24,25 As
per an analysis, mucormycosis in neutropenic patients tend to
have poorer survival compared with similar illness in diabetic
patients.25 However, most of the previous reports of mucormycosis in neutropenic children have exhibited a favorable
outcome, attributing the therapeutic success to early diagnosis, adequate surgical debridement, and appropriate antifungal
therapy.7–10,14 With respect to the area of disease involvement, a limited disease, localized only to the hard palate,
probably contributes to the successful outcome seen in cases
of palatal mucormycosis.8–10,18
Generally, neutropenic patients on intense chemotherapy tend to receive antifungal prophylaxis for the prevention
of invasive fungal disease due to opportunistic fungi. Because invasive aspergillosis is common during chemotherapy-induced prolonged neutropenia, as opposed to
mucormycosis in diabetes mellitus, voriconazole is the
preferred antifungal agent of choice for prophylaxis in
such neutropenic patients, and posaconazole is reserved
for the latter. Interestingly, several reports have linked
voriconazole prophylaxis in neutropenia to the occurrence
of breakthrough mucormycosis.22,26,27 As per Kontoyiannis
et al, 48% of their mucormycosis cases were on voriconazole
prophylaxis.27 However, there is an obvious skepticism
about this association between voriconazole prophylaxis
and breakthrough mucormycosis.28,29 A subsequent epidemiological study that compared the cumulative incidences
of invasive mucormycosis before and after the commercial
use of voriconazole downplayed the role of voriconazole
prophylaxis in mucormycosis.30 This study attributed the
increased number of mucormycosis cases after the introduction of voriconazole prophylaxis to an increase in the
number of susceptible individuals. Lastly, although posaconazole can be a reliable alternative for prophylaxis in
neutropenic patients, with the added beneﬁt of preventing
mucormycosis, the ﬁnancial burden associated with longterm use of posaconazole is a major hurdle for its
routine/universal clinical application, especially in developing nations. Nevertheless, apart from being used as an oral
antifungal for treating the proven cases of mucormycosis,
posaconazole should be used prophylactically during a
subsequent episode of relapse of neutropenia in such cases,
to prevent the reemergence of mucormycosis.

Conclusion
Mucormycosis can rarely involve only the alveolar process
and adjacent palate. Although it is extremely rare in children
with neutropenia, it can be managed successfully by timely
surgical debridement and adequate antifungal therapy.
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