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Abstract  The  authors  present  seven  cases of  rhinocerebral  mucormycosis  associated  to  dia-
betes mellitus,  which  is a  disease  with  epidemic  proportions  affecting  individuals  worldwide,
particularly  in  developing  countries,  and which  poses  significant  morbidity  and  mortality.
Mucormycosis  is an  opportunistic  fungal  infection  with  high  mortality  and  requires  an  inva-
sive therapeutic  approach  to  save  the patient’s  life  with  significant  morbidity  and  sequelae,
thus prevention  is crucial.
© 2021  Sociedade  Brasileira  de Dermatologia.  Published  by  Elsevier  España,  S.L.U.  This  is  an
open access  article  under  the  CC BY  license  (http://creativecommons.org/licenses/by/4.0/).

Introduction

Diabetes  mellitus  (DM)  is  one  of the leading  morbimortality
diseases  worldwide,  with  over  425  million  affected  indi-
viduals,  particularly  in  low/medium  income  countries.  Risk
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factors  include  an unhealthy  sedentary  lifestyle,  diet  high
in refined  sugar  and fat,  and  genetic  susceptibility1.

It  is  associated  to  numerous  complications  and  comor-
bidities  such as  neutrophil  dysfunction  and  impaired  humoral
immunity  that  predispose  to  fungal  infections2.

Rhinocerebral  mucormycosis  is  an  opportunistic  fungal
infection  of non-septate  hyaline  hyphae  which  are  ubiqui-
tous  saprophytes  that  are easily  isolated  from  decomposing
vegetation  and high  fructose  fruits,  soil,  manure,  and  human
orifices3.

Despite  adequate treatment,  this infection  has high  mor-
tality  (40%---63%),  and  its prevalence  has  increased,  probably
due  to  the  growing  number  and  higher  survival  rates
of  immunosuppressed  patients4,5.  Most  infections  are  life
threatening,  as the  fungus  has  particular  affinity  for  vascu-
lar  walls  that  cause  irreversible  damage  through  thrombosis
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Figure  1  Fungal  structures.  Thick  hyphae  are highlighted  with
PAS stain,  next  to  a  small  vessel  (PAS  stain,  ×40).

Figure  2  Numerous  thick  hyphae  are  observed  (Grocott-
Gomori  stain,  ×10).

and  ischemic  necrosis.  Figures  1  and  2  present  biopsy  speci-
mens  taken  from  patients  for  diagnosis,  and the fungus  can
be  seen  invading  the normal  tissue.

The  well  identified  predisposing  factors  are ketoacidosis
by  decompensated  diabetes  mellitus,  advanced  kidney  fail-
ure,  drug  abuse,  immunosuppressive  treatment,  or  any  other
disease  that  causes  neutropenia  or  polynuclear  neutrophil
deficit4---7.

Initially,  most  patients  complain  of  symptoms  similar  to
acute  bacterial  sinusitis,  but  rapid  deterioration  occurs  with
alterations  in the visual  acuity,  facial  edema,  and  necrotic
areas,  which  are  the hallmarks  of the disease,  either  on  the
face or  intraorally.  Orbit  involvement  occurs  in 66%---100%  of
the  cases  and  any  contiguous  region  may  also  be  involved5.

Timely  diagnosis  is  fundamental  for a  positive  outcome,
so treatment  with  amphotericin  B should  be  initiated  on
clinical  presumption.  Also,  aggressive  surgical  debridement
is  fundamental,  as  removing  the necrotic  areas  will  reduce
the  fungal  burden  and will also  facilitate  the  antifungal’s
action3,4. Amphotericin  B improves  survival  rate  up to 55%,

adding  to  the results  of  surgical  debridement.  Another
option  is  posaconazole  and  hyperbaric  oxygen3,5,7.

Cases report

The  authors  present  seven  cases  of  diabetic  patients
that  attended  this tertiary  care  hospital  with  rhinocere-
bral  mucormycosis  (Table  1). They were  three  males
and  four females,  with  ages  ranging  from  18---64  years
(Figures  3  and  4). One  of  them was  referred  to  another
hospital  because  of  lack  of  space,  another  did not  accept
surgery,  and  another  died  before  the surgery  was  performed.
Of  the  four  patients  who  underwent  surgery,  two  died  in
the  postsurgical  period  and  the  other  two  were  discharged
for  improvement  after  several  weeks.  All of  them  received
amphotericin  B as  part of  the  treatment,  including  those
who  did  not undergo  surgery.

All  of the patients  acquired  the  fungal  infection  prior  to
the  hospitalization,  except  for one  patient  who  was  admit-
ted  to  the hospital  for a  nephrotic  infection  that  resulted  in
nephrectomy;  after several  days  she  developed  mucormy-
cosis  symptoms.

Of  the three  patients  who  died,  two  of them had
metabolic  dyscontrol  and all  presented  ketoacidosis  at some
point  during  the disease.

Discussion

The  diagnosis  of  mucormycosis  requires  clinical  suspicion
and  quick  action,  as the fungal invasion  of the vessels
advances  rapidly.  Its  diagnosis  is  considered  an  emergency.
Ideally,  it  must  include  mycological  diagnosis  with  a direct
exam  and  a culture  that  grows  in 24  hours.  Also,  to  deter-
mine  the  extent  of  the damage,  imaging  tests  are  of  great
help,  such  as  tomography.  Surgical  debridement  provides  a
chance  to  cure,  and material  for  histopathological  confirma-
tion.  The  main  differential  diagnosis  is  invasive  aspergillosis.

DM  is a global  burden  with  a  rise  in  prevalence  and  inci-
dence  during  the last decade,  and  besides  being  directly
related  to  death,  it  is  also  very  associated  to  serious  mor-
bidity  and  disability.

For  example,  in the Mexican  population,  since  the  year
2000,  DM  is  the  leading  cause  of  death  among  women  and
the  second  in men, representing  15%  of  deaths.  Up  to  90%  of
the  cases  are related  to obesity,  and  72% of  Mexican  adults
are  obese8.  Thus,  the public  health  system  must  simulta-
neously  address  these  two  diseases  as  an epidemiological
emergency.  This  scenario  may  also  be observed  in  other
countries,  particularly  those  of  Latin  America  that  have sim-
ilarities  to  Mexico,  which  must  also  be aware  of  this  risk.

These  seven  cases  were related  to this metabolic  disease,
supporting  that  mucormycosis  is  an opportunistic  fungal
infection  that affects  critically  ill patients  of  any  age  and
with  any  kind  of  immunosuppression,  particularly  those  liv-
ing  with  diabetes.

These  cases  are an  example  of  what  may  become  a more
and  more  frequent  diagnosis  in the near  future  if this  obesity
epidemic  is  not reverted  or  at  least  slowed  down.
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Table  1  Patient  data  and  evolution.

Patient  Sex/age  Initial  involved
area

Surgery  (qx)  Evolution  Result  Other
diseases

1  M/46  Eye,  palate qx  Surgical
complications

Voluntary
discharge

2 F/18  Maxillary  area  qx  Released  for
improvement

Obesity

3 F/50  Right  face  edema  No  qx  Died  before
surgery

HAS

4 M/45  Right  eye,  hard
palate

No  qx  Did  not  accept
treatment  option

Died  one
monthlater

5 F/64  Hard  palate,  Left
eye

Referred,  lost  to
follow-up

6 F/41  Left  side of  the
face

qx  Complications  and
died

Nephrotic
infection

7 M/51  Left  eye, cervical
pain

qx  Discharged  for
improvement

Figure  3  Clinical  picture  of  a  patient  before  and  after  extensive  surgery.
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Figure  4  Necrotic  area  and  its  rapid  progress.

Financial support

None  declared.

Authors’ contributions

Erick  Martínez-Herrera:  Data  collection,  analysis,  and  inter-
pretation;  effective  participation  in  research  orientation.

Angélica  Julián-Castrejón:  Effective  participation
in  research  orientation;  intellectual  participation  in
propaedeutic  and/or  therapeutic  conduct  of  studied  cases.

María  Guadalupe  Frías-De-León:  Data  collection,  anal-
ysis,  and  interpretation;  intellectual  participation  in
propaedeutic  and/or  therapeutic  conduct  of  studied  cases.

Gabriela  Moreno  Coutiño:  Approval  of  the  final  version
of  the  manuscript;  study  conception  and  planning;  critical
review  of  the  literature;  critical  review  of  the manuscript.

Conflicts of interest

None  declared.

References

1. Cohen Atsmoni S, Brener A, Roth Y.  Diabetes in the practice of
otolaryngology. Diabetes Metab Syndr. 2019;13:1141---50.

2. Mohan V,  Khunti K, Chan SP, Filho FF, Tran NQ,  Ramaiya K, et al.
Management of  type 2 diabetes in developing countries: balanc-
ing optimal glycaemic control and outcomes with affordability
and accessibility to treatment. Diabetes Ther. 2020;11:15---35.

3. Sahota R,  Gambhir R, Anand S,  Dixit A. Rhinocerebral mucormy-
cosis: report of  a rare case. Ethiop J Health Sci. 2017;27:85---90.

4. Ghadi NG, Shokohi T, Seifi Z, Aghili SR, Roilides E, Nikkhah M,
et  al. Identification of  Mucorales in patients with proven invasive
mucormycosis by polymerase chain reaction in tissue samples.
Mycoses. 2018;61:909---15.

5. Sabobeh T, Mushtaq K,  Elsotouhy A, Ammar Aa, Rashid S.
Invasive rhinocerebral mucormycosis in a patient with liver cir-
rhosis leading to a fatal massive stroke. Med Mycol Case Rep.
2018;22:69---73.

6. Keklik M, Yildirum A, Öztürk F,  Ileri I,  Akyol G,  Cetin M, et al.
Rhinocerebral mucormycosis in a patient with acute promyelo-
cytic leukemia. Turk J  Hematol. 2015;32:96---7.

7. Federación Mexicana de Diabetes. [Internet]. Diabetes
en México [Acesso em  27 ago. 2019]. Disponível em:
<http://fmdiabetes.org/diabetes-en-mexico>.

8. Carbone S, del Buono MG, Ozemek C, Lavie CJ. Obesity, risk
of diabetes and role of physical activity, exercise training and
cardiorespiratory fitness. Prog Cardiovasc Dis. 2019;62:327---33.

199

http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0005
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0010
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0015
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0020
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0025
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0030
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0030
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0030
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0030
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0030
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0030
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0030
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0030
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0030
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0030
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0030
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0030
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0030
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0030
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0030
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0030
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0030
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0030
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0030
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0030
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0030
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0030
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0030
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0030
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0030
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0030
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0030
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0030
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0030
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0030
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0030
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0030
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0030
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0030
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0030
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0030
http://fmdiabetes.org/diabetes-en-mexico
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0040
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0040
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0040
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0040
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0040
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0040
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0040
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0040
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0040
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0040
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0040
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0040
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0040
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0040
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0040
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0040
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0040
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0040
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0040
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0040
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0040
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0040
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0040
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0040
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0040
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0040
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0040
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0040
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0040
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0040
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0040
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0040
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0040
http://refhub.elsevier.com/S0365-0596(21)00002-7/sbref0040

	Rhinocerebral mucormycosis to the rise? The impact of the worldwide diabetes epidemic
	Introduction
	Cases report
	Discussion
	Financial support
	Authors’ contributions
	Conflicts of interest
	References


