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IGHLIGHTS
Orbital  complications  should  be  monitored  by  clinical  signs  and  CT  findings.
ARS  is  rarely  present  in  patients  with  eyelid  cellulitis.
OA  is  frequently  associated  with  other  complications.
In  front  of  an  OA,  surgery  and  IV  antibiotics  should  be  immediately  started.
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Abstract
Objective:  The  present  study  revisited  three  classification  systems  of  orbital  complications  of
acute rhinosinusitis  (ARS)  (Chandler,  Mortimore  &  Wormald,  and  Velasco  e  Cruz  &  Anselmo-Lima)
and observed  which  of  them  presented  the  best  clinical  applicability.
Methods:  Clinical  data  and  CT  scan  findings  of  patients  with  orbital  infection  were  retrospec-
tively collected.  To  compare  the  three  classification  systems,  we  revised  and  graded  all  CT
images accordingly,  and  divided  the  patients  into  four  groups:  Eyelid  cellulitis  (EC),  orbital
cellulitis  (OC),  subperiosteal  abscess  (SA),  and  orbital  abscess  (OA).  The  groups  were  com-
pared regarding  the  presence  of  sinus  opacification,  the  need  for  hospitalization  and/or  surgical
treatment,  and  the  presence  of  further  complications/sequelae.
 included.  The  median  number  of  sinuses  involved  in  patients  in
was  2.0.  ARS  was  rarely  associated  with  signs  of  EC  (present  in  both

 Wormald’s  classifications.  The  hospitalization  rate  was  significantly
ared  to  the  other  three  groups.  Surgery  was  performed  in  all  cases
Results:  143  patients  were
the OC,  SA,  and  OA  groups  

Chandler’s  and  Mortimore  &
lower in  the  EC  group  comp
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in  the  OA  group,  in  58.1%  in  the  SA  group,  19.4%  in  the  OC  group,  and  12.5%  in  the  EC  group
(p-value <  0.0001).  Complications  were  present  at  higher  rates  in  the  OA  group  compared  to  the
other three  groups.
Conclusions:  ARS  was  rarely  associated  with  Eyelid  Cellulitis.  The  stratification  in  the  other
three groups  showed  to  be  clinically  relevant.  Velasco  e  Cruz  &  Anselmo-Lima’s  classification
system proved  valid,  simple,  and  effective  for  categorizing  orbital  complications  of  ARS.
Level of  evidence: 3.
© 2023  Associação  Brasileira  de  Otorrinolaringologia  e  Cirurgia  Cérvico-Facial.  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/).
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he  orbit  is  the  most  common  site  for  complications  from
cute  rhinosinusitis  (ARS).1 Some  anatomical  features  sup-
ort  the  dissemination  and  progression  of  sinonasal  infection
nto  the  orbit,  such  as:  a  narrow  ostiomeatal  complex,  a
hinner  lamina  papyracea,  the  intimate  contact  between
he  orbit  and  the  sinuses,  and  absence  of  valves  at  the
phthalmic  venous  system.2,3

The  symptoms  observed  in  orbital  complications  of  ARS
nclude  periorbital  edema  and  hyperemia,  proptosis,  pain
uring  eye  movement,  ophthalmoplegia,  papilledema,  and
isual  loss.  In  all  cases,  contrast  computed  tomography
CT)  scans  or  magnetic  resonance  imaging  (MRI)  is  manda-
ory  to  determine  the  precise  diagnosis  and  treatment
trategy.4

The  first  classification  of  ARS  complications  was  pub-
ished  in  1937  by  Hubert,5 which  included  all  the
ossible  complications,  be  they  ophthalmologic  or  intracra-
ial.  However,  the  authors  considered  eyelid  and  orbital
omplications  as  the  same  stage  of  complication.  In  1948,
mith  and  Spencer6 published  a  new  classification  system,
ut  they  persisted  with  the  same  imprecision  of  group  1,
onsidering  eyelid  or  orbital  complications  as  the  same
roup.7

In  this  aspect,  a  considerable  improvement  occurred  in
970,  when  Chandler  et  al.8 introduced  their  new  classifica-
ion  method.  Since  CT  scans  and  MRIs  were  unavailable  at
he  time,  the  authors  proposed  this  classification  based  on
linical  findings.9 They  divided  the  orbital  complications  of
RS  into  5  subgroups:  I  ---  inflammatory  edema;  II  ---  orbital
ellulitis;  III  ---  subperiosteal  abscess;  IV  ---  orbital  abscess;  V  ---
avernous  sinus  thrombosis.  The  definition  of  each  subgroup
s  detailed  in  Table  1.

In  1997,  Mortimore  &  Wormald9 proposed  the  ‘‘Groote
huur  Hospital’’  classification  method,  which  was  based
n  CT  scan  analysis.  They  excluded  the  term  ‘‘cavernous
inus  thrombosis’’  since  it  is  an  intracranial  complication.
lso,  they  used  the  term  ‘‘pre-septal’’  to  designate  the
ases  exhibiting  periocular/eyelid  edema,  in  which  the  eye
ovements  were  regular.  They  also  divided  the  cases  into

ellulitis  and  abscess,  as  this  is  important  for  the  prognosis.
he  detailed  definition  of  each  subgroup  is  also  described  in

able  1.  The  authors  described  localized  intraconal  infec-
ions  (IIIb)  as  ‘‘orbital  apex  syndrome’’,  but  this  term  is
referable  for  infections  at  the  orbital  apex  (including  the
uperior  orbital  fissure),  no  matter  the  etiology.
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These  two  classifications  are  the  most  used  in  the  litera-
ure.

Considering  that  the  orbital  septum  is  a  fascial  layer  that
imits  the  anterior  orbit  and  separates  the  eyelid  from  the
rbit,  Velasco  e  Cruz  et  al.7 proposed  a  new  classification
ystem  in  2007.7 The  authors  stated  that  pre-septal  celluli-
is  should  not  be  considered  an  orbital  complication  of  ARS
ince  the  area  involved  is  the  eyelid,  not  the  orbit.  This
ew  classification  method  is  straightforward  and  objective
nd  considers  three  distinct  subgroups:  I  ---  orbital  celluli-
is;  II  ---  subperiosteal  abscess;  and  III  ---  orbital  abscess.  The
efinition  of  each  subgroup  is  detailed  in  Table  1.

An  ideal  system  of  classification  should  be  simple,  prac-
ical,  and  easily  applicable  by  physicians  from  different
elds  (such  as  ENTs,  Ophthalmologists,  and  Radiologists).
lso,  it  should  be  based  on  the  gold  standard  method  to
iagnose  ophthalmologic  complications  in  ARS,  i.e.,  clinical
istory/findings  associated  with  contrast  CT  scans  and/or
RIs.

The  aim  of  the  present  study  was  to  revisit  these  three
lassification  methods,  identifying  which  has  the  best  clini-
al  applicability  to  evaluate  orbital  complications  of  ARS.

ethods

atients

his  retrospective  cohort  study  was  approved  by  the  local
RB  under  CAAE  no 40009720.2.0000.544.

All  patients  diagnosed  with  acute  orbital  inflammation
under  ICD  10  code-H05)  and  evaluated  at  the  Clinics  Hos-
ital  ---  Medical  School  of  Ribeirão  Preto  ---  University  of  São
aulo  from  January  1,  1995,  to  December  31,  2020,  had  their
edical  records  assessed.
The  inclusion  criterium  was  the  presence  of  ocular

nfections  in  the  medical  records.  Exclusion  criteria  were
ssociated  diseases  (such  as  immunodeficiencies  and  fungal
nfections)  or  a  different  cause  for  acute  orbital  inflam-
ation,  such  as  inflammatory  diseases  and/or  tumor.  The
atients  with  incomplete  medical  records  or  absence  of
T  scans  in  their  electronic  files  at  the  Hospital  were  also
xcluded.

Patients  were  considered  diagnosed  with  ARS  if  they

resented  a  compatible  history  (including  symptoms  of
hinorrhea,  nasal  obstruction/congestion,  facial  pain,  and
ever).  An  otorhinolaryngologist  confirmed  the  diagnosis
uring  hospitalization/admission  to  the  Emergency  Unit.
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Table  1  Definition  of  each  subgroup  of  each  Classification  used  in  this  study,  as  described  by  the  respective  authors  (Chandler
et al.,8 Mortimore  &  Wormald,9 and  Velasco  e  Cruz  et  al.7

Classification/subgroup  Definition

Chandler  et  al.8

I  ---  Inflammatory  edema  Eyelid  edema,  with  or  without  edema  of  the  orbital  contents.  Discrete
proptosis  can  be  observed.  There  are  no  visual  deficits  and  no  restriction  of
eye movement

II ---  Orbital  cellulitis  Diffuse  edema  of  orbital  contents  and  infiltration  in  intraorbital  fat,  without
abscess formation.  Visual  impairment  can  be  present;

III ---  Subperiosteal  abscess  Purulent  collection  between  the  periorbita  and  the  orbital  wall;
IV --- Orbital  abscess Purulent  collection  within  the  orbital  contents.  Exophthalmos  and  chemosis

are more  prominent.  Ophthalmoplegia  and  usually  severe  visual  loss  are
present;

V ---  Cavernous  sinus  thrombosis  Posterior  extension  of  phlebitis  towards  the  cavernous  sinus.  The  opposite  eye
might be  involved.  Prostration  and  meningism  are  frequently  observed.

Mortimore &  Wormald9

1  ---  Pre-septal  infections  a)  Cellulitis,  and  b)  Abscess;
2 ---  Post-septal  infections  (subperiosteal)  a)  Cellulitis,  and  b)  Abscess;
3 ---  Intraconal  post-septal  infection  a)  Cellulitis:  I  ---  Diffuse  and  II  ---  Confined  (orbital  apex  syndrome),  and  b)

Abscess.
Velasco e  Cruz  et  al.7

I  ---  Orbital  cellulitis  Diffuse  inflammation  of  the  orbital  fat,  with  a  poor  transition  between  normal
and high-density  fat;

II ---  Subperiosteal  abscess  Defined  purulent  collection  between  the  periorbita  and  at  least  one  orbital
wall adjacent  to  the  sinus;

III ---  Orbital  abscess Collection  with  heterogeneous  density  inside  the  orbital  fat,  limited  or  not  by
.
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a circular  aspect

T  scan  evaluation

ll  the  contrast  CT  scan  images  obtained  during  admis-
ion  were  reviewed  by  two  of  the  observers  (M.R.S.  and
.C.P.V.)  who  consistently  evaluated  if  the  sinuses  (maxil-
ary,  frontal,  ethmoid,  or  sphenoid)  on  the  same  side  as  the
rbital  complication  were  opacified.  The  observers  scored

 in  cases  of  partial  or  complete  sinus  opacification,  and  0
or  normal  findings.  Therefore,  the  maximum  total  score  for
ach  patient  was  4.

All  images  were  also  graded  according  to  all  three  classi-
cation  methods  evaluated  in  the  present  study  (Chandler,
ortimore  &  Wormald,  and  Velasco  e  Cruz  &  Anselmo-Lima).
o  enable  the  comparison,  we  graded  the  CT  scans  as  follows
Fig.  1)  into  4  groups:

 Eyelid  cellulitis  (EC)  group:  presence  of  eyelid  edema,
with  no  orbital  involvement  (corresponding  to  Chandler
I,  Mortimore  &  Wormald  1a,  and  no  correspondence  with
Velasco  e  Cruz  &  Anselmo-Lima)

 Orbital  cellulitis  (OC)  group:  increased  orbital  fat  density
without  organized  suppurative  collection  (corresponding
to  Chandler  I  or  II,  Mortimore  &  Wormald  2a  or  3a,  and
Velasco  e  Cruz  &  Anselmo-Lima  I);

 Subperiosteal  abscess  (SA)  group:  presence  of  subpe-

riosteal  (periorbital)  lump,  with  an  organized  purulent
collection  between  the  periorbita  and  the  underlying
sinus  bone  (corresponding  to  Chandler  III,  Mortimore  &
Wormald  2b,  and  Velasco  e  Cruz  &  Anselmo-Lima  II);
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 Orbital  abscess  (OA)  group:  a  collection  with  hetero-
geneous  density  observed  in  the  orbit,  with  or  without
organization  (corresponding  to  Chandler  IV,  Mortimore  &
Wormald  3b,  and  Velasco  e  Cruz  &  Anselmo-Lima  III).

The  ophthalmologic  complications  and  their  correspond-
ng  classifications  are  described  in  Fig.  1  and  can  be
epresented  in  Fig.  2.

To  analyze  each  classification  and  to  consider  it  a
ood  one,  we  addressed  two  points:  (i)  all  the  orbital
omplications  should  be  related  to  acute  rhinosinusitis;  and
ii)  each  sub-classification  should  be  clinically  different  from
he  other  (for  example,  need  for  hospitalization  or  surgery).

These  four  groups  were  compared  one  to  the  other
egarding  the  number  of  involved  sinuses  in  the  CT  scans,
nd  the  clinical  data.  The  data  obtained  from  the  medical
ecords  included  the  patient’s  age  at  the  time  of  hospi-
al  admission  and  sex;  presence  or  absence  of  sinonasal
ymptoms  consistent  with  ARS  (rhinorrhea,  nasal  obstruc-
ion/congestion,  facial  pain,  and  fever);  signs  of  ARS  on  the
T  scans  (partial  or  complete  sinus  opacification,  air-fluid

evel,  and  air  bubbles  within  fluid  levels  in  the  paranasal
inuses);  if  the  patient  required  hospitalization  for  medical
r  surgical  treatment;  if  the  patient  underwent  surgery,  and
dditional  complications  and/or  sequelae,  if  present.
The  surgery  was  indicated  when  the  patient  presented
isual  impairment,  signs  of  orbital  abscess,  or  when  they
howed  no  improvement  within  48  h  of  intravenous  antibi-
tics.
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Figure  1  Descriptive  illustration,  showing  the  possible  ophthalmologic  changes  described  in  this  study  and  their  corresponding
classifications.  Eyelid  Cellulitis  (EC)  group  (corresponding  to  Chandler  I,  Mortimore  &  Wormald  1,  no  correspondence  to  Velasco  e
Cruz &  Anselmo-Lima);  Orbital  Cellulitis  (OC)  group  (corresponding  to  Chandler  I  or  II,  Mortimore  &  Wormald  IIa  or  IIIa,  and  Velasco
e Cruz  &  Anselmo-Lima  I);  Subperiosteal  Abscess  (SA)  group  (corresponding  to  Chandler  III,  Mortimore  &  Wormald  IIb,  and  Velasco
e Cruz  &  Anselmo-Lima  II),  and  Orbital  Abscess  (OA)  group  (corresponding  to  Chandler  IV,  Mortimore  &  Wormald  IIIb,  and  Velasco  e
Cruz &  Anselmo-Lima  III).
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igure  2  Representative  CT  scans  of  the  ophthalmologic  c
ubperiosteal Abscess  (SA);  and  (D)  Orbital  Abscess  (OA).

All  data  obtained  from  the  medical  records  and  CT  scans
ere  inserted  in  a  single  digital  file.

tatistical  analysis

he  categorical  data  are  shown  as  frequency  and  percent-
ge.  Continuous  parametric  data  are  presented  as  mean  and
tandard  error  (SE),  while  non-parametric  data  are  shown
s  median  and  interquartile  range  (IQR).  To  compare  the
roups,  we  used  Kruskall---Wallis  test,  and  the  comparison  of
ach  pair  of  groups  was  done  using  Dunn’s  post-hoc  test.

The  Chi-Squared  test  was  used  to  compare  the  four
nalyzed  groups  (EC,  OC,  SA,  and  OA)  regarding  sinus
pacification,  the  need  for  hospitalization  and/or  surgical
reatment,  and  the  presence  of  sequelae/complications.

Binary  logistic  regression  was  used  to  investigate  the
eed  for  surgery  according  to  age,  sex,  and  the  involved
inus.  An  ROC  curve  was  also  plotted,  and  the  area  under
he  curve  (AUC)  was  determined.
Also,  the  effect  size  of  the  statistical  tests  was
escribed  using  Cramer’s  V  (ϕC)  as  Small  (0.1---0.2),  Moderate
0.2---0.3),  and  Large  (>0.3),  and  Eta  squared  based  on  the  H-
tatistic  (�2

H)  as  Small  (0.01---<0.06),  Moderate  (0.06---<0.14),

(
w
(
�

4

es.  (A)  Eyelid  Cellulitis  (EC);  (B)  Orbital  Cellulitis  (OC);  (C)

nd  Large  (≥0.14).  All  the  above  procedures  were  conducted
sing  the  R  software,  version  4.1.1  (R  Core  Team,  Vienna,
ustria).  Significance  was  set  at  5%.

esults

ased  on  the  inclusion  and  exclusion  criteria  mentioned  pre-
iously,  143  patients  were  assessed.  They  were  divided  into

 groups,  as  mentioned  in  ‘‘Methods’’  section,  to  observe
heir  correspondence  with  the  three  classification  systems
Fig.  1).

Regarding  demographic  characteristics,  the  eyelid  cel-
ulitis  (EC)  group  comprised  56  patients,  30  (53.2%)  of  which
ere  men,  with  a  median  age  of  17  ±  37  years.  The  orbital
ellulitis  (OC)  group  consisted  of  31  patients,  18  (58.5%)
en,  with  a  median  age  of  9  ±  20.5  years.  The  subperiosteal

bscess  (SA)  group  included  31  patients,  20  (64.5%)  men,
ith  a  median  age  of  8  ±  13.2  years.  Finally,  the  orbital
bscess  (AO)  group  was  represented  by  25  patients,  18

72%)  men,  with  a  median  age  of  13.5  ±  14  years.  There
as  no  significant  difference  among  groups  regarding  sex

p-value  =  0.43,  Cramer’s  V  =  0.14)  and  age  (p-value  =  0.16,
2
H =  0.02).



Brazilian  Journal  of  Otorhinolaryngology  2023;89(5):101316

Table  2  Frequency  of  opacification  in  each  sinus.  Comparison  among  groups  using  the  Chi-Squared  test.

Opacified  Sinus  OA,  N(%)  SA,  N  (%)  OC,  N  (%)  EC,  N  (%)  p-Value  Cramer’s  V

Ethmoid  24  (96.0)  29  (93.5)  29  (93.5)  10  (17.9)  <0.0001  0.78
Maxillary 20  (80.0)  26  (83.9)  28  (90.3)  9  (16.1)  <0.0001  0.689
Frontal 13  (52.0)  17  (54.8)  11  (35.5)  6  (10.7)  <0.0001  0.41
Sphenoid 7  (28.0)  6  (19.4)  4  (12.9)  3  (5.4)  0.0398  0.245

OA, orbital abscess; SA, subperiosteal abscess; OC, orbital cellulitis; EC
Bold means - significant p (p < 0.05).

Table  3  Descriptive  data  of  sinus  opacification  in  the  CT
scans (number  of  affected  sinuses)  in  each  group.

Group  N  Mean  SE  Median  IQR

OA  25  2.56  0.18  2.0  1.0
SA 31  2.52  0.15  2.0  1.0
OC 31  2.32  0.14  2.0  1.0
EC 56  0.50  0.15  0.0  0.0

OA, orbital abscess; SA, subperiosteal abscess; OC, orbital cel-
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8.5  times  higher  chances  of  requiring  surgical  intervention
lulitis; EC, eyelid cellulitis. SE, standard error; IQR, interquartile
range.

The  sinuses  most  frequently  involved  in  all  groups  were
he  ethmoid  and  maxillary  sinuses,  followed  by  the  frontal
nd  sphenoid  sinuses  (Table  2).

The  median  number  of  partially  or  totally  opacified
inuses  was  2.0  in  patients  diagnosed  with  OA,  SA,  and  OC.
n  contrast,  most  of  the  patients  with  EC  did  not  present
ny  sinus  opacification;  the  sinus  opacification  in  this  group
iffered  significantly  from  the  other  three  (p-value  <  0.0001,
2
H =  0.46)  (Table  3).  Direct  comparison  of  each  pair  of  groups
evealed  a  significant  difference  in  the  number  of  sinus
pacifications  when  EC  was  compared  with  the  other  groups
p-value  <  0.0001  between  EC  and  OA,  SA,  or  OC)  (Table  4).

Hospitalization  occurred  either  due  to  the  indication  of
urgery  or  intravenous  antibiotics.  Almost  all  patients  with
C  (n  =  31;  100%),  SA  (n  =  30;  96.8%),  and  OA  (n  =  25;  100%)

equired  hospitalization,  while  this  occurred  in  only  32.1%
n  =  18)  of  the  EC  group,  a  significantly  lower  rate  when  com-
ared  to  the  other  three  groups  (p-value  <  0.0001;  Cramer’s
 =  0.73).  Once  again,  no  difference  was  observed  among
roups  OC,  SA,  and  OA.

The  percentage  of  patients  that  underwent  surgery  was
00%  in  the  OA  group  (n  =  25),  58.1%  in  the  SA  group  (n  =  18),

w
1
s

Table  4  Comparison  among  groups  regarding  the  number  of  sinu

Group1  Group2  n1  n2  Sta

OA  SA  25  31  −0.
OA OC  25  31  −0.
OA EC  25  56  −6.
SA OC  31  31  −0.
SA EC  31  56  −6.
OC EC  31  56  −5.

OA, orbital abscess; SA, subperiosteal abscess; OC, orbital cellulitis; EC
a Kruskal-Wallis test demonstrated a statistical difference among gro
b Dunn’s post-test showed that the observed difference was only betw

5

, eyelid cellulitis.

9.4%  in  the  OC  group  (n  =  6),  and  12.5%  in  the  EC  group
n  =  7)  (p-value  <  0.0001;  Cramer’s  V  =  0.68).  Dunn’s  post-test
howed  a  statistical  difference  between  OA  and  all  the  other
roups  (p-value  =  0.0022  when  compared  to  SA  and  p <  0.0001
hen  compared  to  OC  and  EC).  The  indication  of  surgery
as  also  significantly  different  in  the  SA  group  when  com-
ared  to  patients  from  the  OC  (p-value  =  0.0083)  and  EC
p-value  <  0.0001)  groups;  patients  from  groups  OC  and  EC
id  not  differ  significantly  (p-value  =  0.5858).  The  patients
n  the  EC  group  underwent  surgery  either  due  to  an  eyelid
bscess  or  associated  dacryocystitis.

The  median  age  was  similar  between  patients  that  under-
ent  surgery  (13  ±  28)  and  those  who  did  not  (11  ±  28)

p-value  =  0.22).
A  total  of  17  patients  presented  sequelae/additional

omplications  in  all  groups,  with  9  (36%)  patients  in  the
A  group,  3  (9.7%)  in  the  SA  group,  3  (9.7%)  in  the  OC
roup,  and  2  (3.6%)  in  the  EC  group.  The  complications
bserved  in  the  OA  group  were  cavernous  sinus  thrombo-
is,  epidural  empyema,  frontal  abscess,  and  visual  loss.
he  complications  present  in  the  SA  group  were  sagittal
inus  thrombosis,  revisional  surgery,  and  eyelid  contrac-
ion.  In  the  OC  group,  one  patient  required  revisional
urgery  due  to  recurrence,  and  another  presented  retro-
rbital  abscess  and  stroke.  In  the  EC  group,  both  patients
resented  epidural  empyema  associated  with  frontal  sinusi-
is.

Binary  logistic  regression  efficiently  predicted  which
actors  could  be  related  to  a  higher  chance  of  requir-
ng  surgery,  with  an  AUC  of  76.5.  This  analysis  showed
hat  patients  with  ethmoidal  opacification  had  an  OR  of
hen  compared  to  opacification  in  other  sinuses  (95%  CI
.9---37.5;  p-value  <  0.005).  Also,  age  was  associated  with
urgical  intervention,  which  was  more  likely  indicated  in

ses  presenting  opacification.

tistical  difference  p-Valuea Adj.b

067  0.95  1.00
584  0.56  1.00
062  <0.0001  <0.0001
548  0.58  1.00
433  <0.0001  <  0.0001
812  <0.0001  <0.0001

, eyelid cellulitis. Adj.p, adjusted p.
ups (p < 0.0001, �2

H
= 0.46).

een EC and the other groups.
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lder  patients  (OR  =  1.023  for  each  year  of  age;  95%  CI
.001---1.05;  p-value  <  0.05).

iscussion

rbital  complications  of  ARS  are  related  to  high  morbidity,
ith  potential  mortality.  Therefore,  the  early  and  correct
iagnosis  of  these  complications  is  paramount  for  better
anaging  these  patients.  Clinical  examination  associated
ith  contrast  CT/MRI  of  the  orbit  and  sinuses  is  the  gold

tandard  method  in  cases  of  suspicion  of  an  orbital  compli-
ation  due  to  ARS,1---4 as  it  quickly  identifies  the  complication
nd  differentiates  abscesses  from  cellulitis.

CT  scanning  is  available  in  most  healthcare  centers,  and
t  easily  identifies  and  stratifies  the  complication  associ-
ted  with  ARS.  Therefore,  this  exam  should  be  included
s  an  important  parameter  for  a  classification  for  orbital
omplications  of  ARS.

Our  cohort  differs  from  other  published  series3,10---12

ince  we  evaluated  all  the  patients  with  ophthalmologic
omplications,  regardless  of  their  age.  Even  so,  we  observed
hat  this  group  of  complications  is  most  typical  among  chil-
ren  and  teenagers.

Sinus  opacification  in  CT  scans  and  ARS  symptoms  are
arely  observed  in  patients  with  eyelid  cellulitis.  Therefore,
elasco  e  Cruz  et  al.’s7 classification  system  is  more  assertive
n  selecting  only  the  orbital  complications  associated  with
cute  rhinosinusitis.  In  contrast,  Chandler’s8 and  Mortimore

 Wormald’s9 classification  methods  describe  complications
hat  are  not  located  in  the  orbital  region  (the  eyelid  in  both
lassifications  and,  in  Chandler’s  case,  the  cavernous  sinus).
yelid  cellulitis  is  rarely  a  complication  of  acute  rhinosinusi-
is.

Binary  logistic  regression  confirmed  the  close  relation-
hip  between  ethmoid  sinus  opacification  and  the  need  for
urgery,  increasing  the  chance  of  undergoing  surgery  by
.5-fold.  This  finding  has  already  been  described  in  the
iterature.1 The  close  relationship  and  the  contact  between
hese  sinuses  and  the  orbit  are  the  reason  for  such  associa-
ion.  Also,  the  thin  lamina  papyracea  increases  the  rate  of
his  complication  at  younger  ages.2

Another  important  finding  in  our  cohort  was  the  posi-
ive  correlation  between  surgical  intervention  rates  and  age
OR  of  1.023  per  year  of  age).  As  demonstrated  by  Zhao
t  al.,13 younger  children  tend  to  present  a  better  response
o  clinical  treatment.  They  are  less  likely  to  present  with
ore  aggressive  complications,  with  a  higher  proportion

f  subperiosteal  abscesses.  In  cases  of  small  and  medially
ocated  subperiosteal  abscesses,  a  conservative  approach  is
alid.1

When  considering  only  the  subgroups  described  in  Velasco
 Cruz  &  Anselmo-Lima’s  classification,  the  three  did  not
iffer  regarding  the  percentage  of  patients  that  required
ospitalization,  either  due  to  surgical  intervention  or  intra-
enous  antibiotics.  However,  they  did  differ  significantly
n  the  rate  of  patients  that  underwent  surgery  (100%  in
he  OA  group,  58.1%  in  the  SA  group,  and  19.4%  in  the

C  group)  and  the  percentage  of  patients  with  additional
omplications/sequelae  (36%  in  the  OA  group,  9.7%  in  the
A  group,  and  9.7%  in  the  OC  group).  These  two  parameters
ustify  the  stratification  among  these  three  subgroups  and

6

res,  J.P.  Fonseca  et  al.

einforce  the  clinical  relevance  of  separating  the  presenta-
ions  of  these  three  orbital  complications.14,15

In  contrast,  eyelid  cellulitis  was  poorly  related  to  sinus
pacification  in  the  CT  scans,  and  the  patients  required
ower  rates  of  hospitalization,  and  lower  rates  of  surgical
ntervention.  All  this  information  infers  that  eyelid  cellulitis
as  a  very  different  presentation  and  is  poorly  associated
ith  ARS  symptoms  and  signs.  Also,  it  should  not  be  consid-
red  as  ‘‘an  orbital  complication’’,  for  anatomical  reasons.
his  is  why  it  was  not  included  in  Velasco  e Cruz  &  Anselmo-
ima’s  classification  system.

onclusion

ymptoms  and  signs  of  ARS  are  rarely  observed  in  patients
ith  eyelid  cellulitis.

Velasco  e  Cruz  &  Anselmo-Lima’s  classification  sys-
em  is  reliable,  simple,  and  efficient  in  stratifying  orbital
omplications  based  on  CT  scan  findings.  This  classifica-
ion  also  adequately  predicted  the  need  for  hospitalization,
he  surgical  indication,  and  the  probability  of  further
omplications/sequelae  in  this  cohort.
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et al. Management of orbital complications of acute rhinosinusi-

tis in pediatric patients: a 15-year single-center experience.
Pediatr Infect Dis J. 2019;38:994---8.

2. Jabarin B, Marom T, Gavriel H, Eviatar E, Pitaro J. Orbital
complications secondary to acute rhinosinusitis in tod-

7

ngology  2023;89(5):101316

dlers: a unique age group. Int J Pediatr Otorhinolaryngol.
2019;121:46---9.

3. Zhao EE, Koochakzadeh S, Nguyen SA, Yoo F, Pecha P, Schlosser
RJ. Orbital complications of acute bacterial rhinosinusitis in the
pediatric population: a systematic review and meta-analysis. Int
J Pediatr Otorhinolaryngol. 2020;135:110078.

4. Chang Y-S, Chen P-L, Hung J-H, Chen H-Y, Lai C-C, Ou C-Y, et al.
Orbital complications of paranasal sinusitis in Taiwan, 1988
through 2015: acute ophthalmological manifestations, diagno-
sis, and management. PLoS One. 2017;12:e0184477.
senting to a tertiary medical center over a 13-year period. Ann
Otol Rhinol Laryngol. 2019;128:563---8.

http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0040
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0040
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0040
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0040
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0040
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0040
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0040
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0040
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0040
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0040
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0040
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0040
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0040
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0040
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0040
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0040
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0040
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0040
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0040
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0040
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0040
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0045
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0045
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0045
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0045
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0045
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0045
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0045
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0045
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0045
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0045
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0045
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0045
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0045
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0045
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0045
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0045
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0045
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0045
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0045
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0045
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0045
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0045
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0045
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0045
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0045
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0055
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0055
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0055
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0055
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0055
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0055
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0055
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0055
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0055
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0055
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0055
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0055
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0055
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0055
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0055
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0055
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0055
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0055
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0055
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0055
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0055
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0055
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0055
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0055
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0055
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0055
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0055
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0055
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0055
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0055
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0055
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0055
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0055
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0055
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0055
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0055
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0065
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0065
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0065
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0065
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0065
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0065
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0065
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0065
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0065
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0065
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0065
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0065
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0065
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0065
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0065
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0065
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0065
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0065
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0065
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0065
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0065
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0065
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0065
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0065
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0065
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0065
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0065
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0065
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0065
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0065
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0065
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0065
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0065
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0065
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0065
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0070
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0070
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0070
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0070
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0070
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0070
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0070
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0070
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0070
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0070
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0070
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0070
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0070
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0070
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0070
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0070
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0070
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0070
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0070
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0070
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0070
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0070
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0070
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0070
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0070
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0070
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0070
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0070
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0070
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0070
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0070
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0070
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0070
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0070
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0070
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0070
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0070
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0070
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0075
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0075
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0075
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0075
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0075
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0075
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0075
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0075
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0075
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0075
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0075
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0075
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0075
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0075
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0075
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0075
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0075
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0075
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0075
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0075
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0075
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0075
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0075
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0075
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0075
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0075
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0075
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0075
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0075
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0075
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0075
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0075
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0075
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0075
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0075
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0075
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0075
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0075
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0080
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0080
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0080
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0080
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0080
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0080
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0080
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0080
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0080
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0080
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0080
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0080
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0080
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0080
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0080
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0080
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0080
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0080
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0080
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0080
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0080
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0080
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0080
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0080
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0080
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0080
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0080
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0080
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0080
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0080
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0080
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0080
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0080
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0080
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0080
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0080
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0080
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0080
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0080
http://refhub.elsevier.com/S1808-8694(23)00084-8/sbref0080

	Revisiting the orbital complications of acute rhinosinusitis
	Introduction
	Methods
	Patients
	CT scan evaluation
	Statistical analysis

	Results
	Discussion
	Conclusion
	Funding
	Conflicts of interest
	Acknowledgments
	References


