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IGHLIGHTS
• Olfactory  cleft  enlargement  and  opacification  suggests  hamartoma.
• Individualized  anatomopathological  exam  of  material  from  the  olfactory  cleft.
• Material  examined  by  experienced  pathologist.
• Almost  half  of  the  patients  with  Nasal  Polyps  have  hamartomas.
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Abstract
Objectives:  To  highlight  the  prevalence  of  respiratory  epithelial  adenomatoid  hamartomas  in
ts  with  nasal  polyposis.  To  demonstrate  characteristics  indicative  of
 of  paranasal  sinuses  during  surgery  and  in  histopathological  exams.
adenomatoid

hamartoma;

the olfactory  cleft  of  patien
hamartoma  on  the  CT  scans
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Nasal  polyposis;
Olfactory  cleft;
Nasal  computed
tomography  scan

Methods:  Cross-sectional  study  carried  out  in  Hospital  das  Clínicas  da  UFMG  and  Núcleo  de
Otorrino BH.  We  performed  114  nasal  endoscopic  surgeries  for  polyposis,  between  February
2015 and  November  2019.  We  assessed  the  olfactory  cleft  width  in  all  preoperative  CT  scans.
Upon seeing  an  indication  of  hamartoma  on  the  CT  scan,  we  took  a  tissue  sample  from  the
olfactory  cleft  during  the  surgery  and  sent  for  histopathological  exam.  We  referred  the  samples
to a  pathologist  experienced  in  the  anatomopathological  diagnosis  of  respiratory  epithelial
adenomatoid  hamartomas.
Results:  Of  the  114  patients  with  polyposis,  54  (47.4%)  had  olfactory  cleft  enlargement  and,
100% of  them  had  tissue  with  a  dense  and  hardened  polypoid  aspect,  with  a  slight  cerebri-
form appearance  in  this  region  during  the  surgery.  Histology  confirmed  a  respiratory  epithelial
adenomatoid  hamartoma.
Conclusion:  This  observation  suggests  that  the  presence  of  hamartomas  in  polyposis  is  common,
but underdiagnosed.

Level  of  evidence:  Step  3  (Level  3).
© 2021  Associação  Brasileira  de  Otorrinolaringologia  e  Cirurgia  Cérvico-Facial.  Published
by Elsevier  Editora  Ltda.  This  is  an  open  access  article  under  the  CC  BY  license  (http://
creativecommons.org/licenses/by/4.0/).
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lbretch  introduced  the  term  hamartoma  (from  the  ancient
reek  hamartia,  meaning  error,  and  -oma, benign  growth)

n  1904.1 Hamartomas  are  common  in  the  liver,  spleen,  lung,
idney,  and  intestine,  but  they  may  also  occur  in  the  upper
espiratory  tract.

The  Respiratory  Epithelial  Adenomatoid  Hamartomas
REAH)  is  a  subtype  of  hamartoma.  Wenig  and  Heffner
oined  this  term  in  1995,  to  describe  a  benign  intranasal
landular  proliferation  covered  by  multilayer  ciliated  respi-
atory  epithelium,  usually  with  mixed  mucocytes.2 It  may
e  present  alone  in  the  nasal  cavity  or  in  association  with
asal  Polyps  (NP).  Usually  found  in  the  olfactory  cleft,  they
ave  radiological  and  histopathological  characteristics  that
nable  us  to  differentiate  them  from  other  nasal  polyps.
atients  with  REAH  have  symptoms  similar  to  those  of
atients  with  inflammatory  nasosinusal  diseases,  and  olfac-
ory  complaints  are  common.

Although  previously  described  in  the  literature  as  a  rare
ntity,  Nguyen  et  al.3 have  already  demonstrated  a  high
revalence  of  REAH  associated  with  nasal  polyps  in  their
eries.

This  study  focuses  on  the  epidemiology  and  diagnosis
f  REAH  associated  with  nasal  polyps.  We  will  not  address
amartomas  alone  in  the  olfactory  cleft.

bjectives

o  alert  physicians  on  the  prevalence  of  Respiratory  Epithe-
ial  Adenomatoid  Hamartomas  (REAH)  in  the  Olfactory  Cleft

OC)  of  patients  with  Nasal  Polyps  (NP);  and  demonstrate
haracteristics  indicative  of  REAH  on  the  Computed  Tomog-
aphy  Scan  of  the  paranasal  sinuses  (CT),  during  surgery  and
n  histopathological  exams.
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he  Ethics  Committee  ---  CAAE,  approved  this  study:
7387312.5.0000,  being  a  cross-sectional  study  carried  out
etween  January  2015  and  November  2019,  in  two  otorhi-
olaryngological  reference  centers  of  Belo  Horizonte-MG,
ospital  das  Clínicas  da  UFMG  and  Núcleo  de  Otorrino  BH.
e  selected  patients  with  surgical  indication  for  the  treat-
ent  of  Chronic  Rhinosinusitis  with  Nasal  Polyps  (CRSwNP)
uring  the  study  period.

All  the  patients  underwent  preoperative  CT  analysis  of
he  Olfactory  Cleft  (OC)  to  diagnose  suspected  cases  of
EAH.  Olfactory  clefts  with  a  width  greater  than  or  equal  to
0  mm  between  the  right  and  left  lateral  limits  were  consid-
red  enlarged.  Enlarged  and  opacified  OC  were  considered
otentially  affected  by  REAH.4,5 We  excluded  patients  with
RS  without  Nasal  Polyps  (CRSWoutNP),  those  with  conco-
itant  neoplasms  or  those  having  hamartoma  alone  without

hronic  inflammatory  nasosinusal  disease  (Figs.  1  and  2).
All  these  patients  were  operated  under  the  supervision

f  the  same  surgeons,  and  we  performed  endonasal  surgery
ith  the  nasalization  technique,  following  R  Jankowski’s
rinciples.6,7 During  the  surgical  procedure,  the  OC  were
valuated.  In  those  patients  who  had  a  lesion  in  this  region,
e  tried  to  remove  it  completely,  sometimes  even  exposing

hreads  of  the  olfactory  nerve  through  transparency.  We  sent
he  material  removed  from  the  OC  for  anatomopathologi-
al  analysis  in  a  flask  different  from  those  of  other  polyps.
e  referred  this  material  to  a  pathologist  familiar  with  the
istological  aspects  of  REAH  (Fig.  3).

We  stratified  the  patients  by  gender,  and  we  calculated
heir  mean  age,  and  we  separated  them  into  2  groups:
P  +  REAH;  NP  without  REAH  (Table  1).
esults

f  the  114  patients  with  polyposis,  54  (47.4%)  had  an
nlargement  of  the  OC  (Fig.  4).  In  100%  of  the  patients  with
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Figure  1  Respiratory  Epithelial  Aadenomatoid  Hamartoma  (REAH)  associated  with  chronic  rhinosinusitis,  with  an  enlarged  and
opaque olfactory  cleft  (A,  coronal  section;  B,  axial  section  of  a  different  patient).

Figure  2  Normal  length  of  the  olfactory  cle

Table  1  Epidemiological  distribution  by  gender  and  age  in
the groups  Nasal  Polyps  (NP)  +  Respiratory  Epithelial  Adeno-
matoid Hamartomas  (REAH)  and  NP  without  REAH.

Distribution  by  gender  and  age  of  patients

Overall  NP  without  REAH  NP  +  REAH

Male  70  (61.4%)  36  (60%)  34  (63%)
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Female  44  (38.6%)  24  (40%)  20  (37%)
Mean age  49  anos  48  anos  51  anos

C  widening,  the  tissue  with  a  polypoid  mass-like  appear-
nce  was  denser  and  more  indurated  than  the  nasosinusal
olyps,8 with  a  slight  cerebriform,  pink  or  sometimes  yellow-

sh  appearance  in  this  region  during  the  surgery  (Fig.  5),  and
he  tissue’s  anatomopathological  study  confirmed  that  it  was
EAH,  through  the  observation  of  a  typical  histopathological
spect  (Fig.  6).
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ft  (A,  coronal  section;  B,  axial  section).

As  for  gender,  70  patients  were  male  (61.4%)  and  44
emale  (38.6%),  with  an  overall  mean  age  of  49  years.  In
he  NP  group  without  REAH,  the  mean  age  was  48  years;  36
60%)  patients  were  males  and  24  (40%)  were  females.  In  the
P  group  of  +  REAH,  we  had  a  mean  age  of  51  years,  34  (63%)
ales  and  20  (37%)  females  (Table  1).

iscussion

t  was  only  in  2005  that  REAH  was  added  to  the  World  Health
rganization’s  classification  of  tumors.  It  is  a  relatively
nknown  entity  among  radiologists,  otolaryngologists  and
athologists;  thus,  underdiagnosed.  Respiratory  Epithelial
denomatoid  Hamartomas  (REAH)  of  the  nose  have  always

een  described  as  a  rare  entity  and  were  limited  to  case
eports  up  to  a  few  years  ago,  being  usually  reported  in  ret-
ospective  studies  involving  the  histopathological  results  of
he  set  of  polyp  material.  There  are  four  distinct  histopatho-



M.J.  Issa,  V.R.  Oliveira,  F.B.  Nunes  et  al.

Figure  3  Proper  anatomical  aspect  of  the  right  nasal  cavity
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Figure  4  Prevalence  in  percentage  of  Respiratory  Epithelial
A
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fter nasalization,  removal  of  lesions,  removal  of  hamartomas
nd olfactory  cleft  decompression.

ogical  types  of  hamartomas  described  in  the  nasosinusal

ract:  congenital  hamartoma,  seromucinous  hamartoma,
esenchymal  hamartoma,  and  Respiratory  Epithelial  Adeno-
atoid  Hamartoma  (REAH).  In  this  paper,  we  focus  only  on
EAH  from  the  OC  of  patients  with  Nasal  Polyps  (NP).  Accord-
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igure  5  (A)  Left-side  middle  meatus  nasal  polyp  (blue  arrow)  and  

n the  right-side  olfactory  cleft,  with  septal  invasion.

igure  6  Histopathological  findings  of  a  Respiratory  Epithelial  Ade
ions.

S60
denomatoid  Hamartomas  (REAH)  +  Nasal  Polyps  (NP)  ---  blue
rea; and  NP  without  REAH  ---  orange  area.

ng  to  Jankowski  et  al.,3,4 hamartomas  are  usually  found  in

he  fifth  decade  of  life,  with  a  male  to  female  ratio  of  1.5:1
nd  occurrence  of  REAH  in  40.57%  of  patients  with  polyposis.
indings  which  are  similar  from  ours.

olfactory  cleft  hamartoma  (blue  star).  (B)  Extensive  hamartoma

nomatoid  Hamartoma  (REAH),  20×,  100×  and  400×  magnifica-
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Patients  with  REAH  have  symptoms  similar  to  those  of
atients  with  inflammatory  nasosinusal  diseases  such  as
asal  obstruction,  nasal  discharge,  facial  pain,  facial  pres-
ure,  headache,  epistaxis  or  ear  fullness.  Upon  anterior
hinoscopy  and  nasal  endoscopy,  REAH  appear  as  poly-
oid  masses  that  are  denser  and  more  indurated  than
asosinusal  polyps,9 with  a  slight  cerebriform,  pinkish  or
ometimes  yellowish  appearance.10 They  can  have  different
izes,  being  uni  or  bilateral,  and  are  found  in  the  olfactory
left,  between  the  septum  and  the  middle  concha.  They
re  often  covered  by  polyps  that  extend  from  the  middle
r  superior  meatus  to  the  rest  of  the  nasal  cavity,  which
akes  it  difficult  to  diagnose  them  by  nasal  endoscopy.  The

esion  can  be  seen  in  two  ways:  isolated  in  the  nasal  cav-
ty  or  associated  with  chronic  inflammatory  processes  such
s  in  NP,  this  being  its  most  prevalent  form  and,  in  most
ases  it  is  bilateral.3,4,9,11 The  main  differential  diagnosis  is
nflammatory  polyp,  but  there  are  other  possibilities  such
s  inverted  papillomas,  nasal  adenocarcinoma,  encephalo-
ele  and  estesioneuroblatoma.4,12---14 It  is  common  for  these
atients  to  complain  of  their  smell,  and  this  symptom  may
r  may  not  be  associated  with  altered  taste.

The  etiology  and  pathophysiology  of  REAH  are  not  pre-
isely  known,  and  the  most  acceptable  hypothesis  is  that
EAH  is  a  hyperplastic  disease,  highly  associated  with  the
on-olfactory  epithelium  that  covers  the  OC.  This  hyper-
lasia  can  be  induced  by  the  chronic  inflammatory  process
ssociated  with  the  development  of  nasal  polyps  in  the  eth-
oidal  labyrinth.3

The  possibility  of  diagnosing  REAH  in  patients  with
RSwNP  is  directly  related  to  the  care  in  routinely  look-

ng  at  the  OC  in  Computerized  Tomography  of  the  Facial
inuses  (FS  CT)  in  coronal  and  axial  views.  Radiological
hanges  may  be  present  throughout  the  length  of  the  OC
r  be  located  more  anteriorly,  or  more  posteriorly.  In  the
resence  of  opacification  and/or  enlargement  of  the  OC
lone,  or  in  the  occurrence  of  NP,  respiratory  hamartoma
hould  be  suspected.15,16 Tomographic  widening  greater  than
r  equal  to  10  mm,  without  bone  erosion,  are  the  main
uspicious  parameters.4,5,17 These  findings  indicate  that  we
hould  make  a  detailed  surgical  exploration  of  this  region  in
earch  of  the  lesion  (Figs.  1  and  2).  In  the  present  study,
ll  54  patients  diagnosed  with  REAH  associated  with  NP,
ad  opacification  and  enlargement  equal  to  or  greater  than
0  mm  of  the  OC.

The  definitive  treatment  for  REAH  is  complete  resection
f  the  lesion,  which  rarely  recurs  after  surgery,  with  no
eports  of  malignant  transformation18---20 (Fig.  3).

For  the  correct  diagnosis  of  REAH,  it  is  necessary  to  col-
ect  the  sample  from  the  OC  region,  as  close  as  possible  to
he  cribriform  plate,  and  sent  it  for  histopathological  exam-
nation  in  an  individual  bottle,  separately  from  the  material
ollected  from  other  regions  (Fig.  5).  The  histological  aspect
s  characterized  by  the  presence  of  glandular  proliferation
ith  a  polypoid  aspect,  which  tends  to  be  submucosal.21,22

he  glands  are  lined  with  ciliated  respiratory  epithelium
riginating  from  the  superficial  respiratory  epithelium,  and
ypically  round  to  oval  in  shape,  small  to  medium  in  size,

ith  prominent  dilation.21,23 Stromal  tissue  separates  the
lands.  Glandular  complex  growth  and  cribriform  architec-
ure  are  absent.  The  epithelium  may  be  cuboidal  or  flat,
here  is  frequent  and  mucinous  gland  metaplasia.  Occasion-

S61
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lly,  the  glandular  lumen  is  filled  with  amorphous  mucinous
r  eosinophilic  material.  There  can  be  stromal  hyaliniza-
ion,  but  it  is  not  present  in  all  cases.  There  are  no  reports
f  dysplastic  and  neoplastic  changes,  confirming  the  benign
ature  of  the  lesion.  Long-term  chronic  inflammation  and
he  formation  of  polyps  in  the  respiratory  epithelium  are
onsidered  the  etiological  precursors  of  REAH,  which  helps
o  explain  chronic  sinusitis  as  a symptom  present  in  this
rocess21 (Fig.  6).  The  main  histopathological  differential
iagnosis  of  REAH  is  the  inflammatory  polyp  ---  due  to  the
verlapping  of  clinical,  morphological,  therapeutic  and  bio-
ogical  characteristics.  Both  lesions  may  show  fibroblastic
nd  vascular  proliferation,  stromal  edema,  mixed  inflam-
atory  cell  infiltrate,  and  seromucinous  gland  proliferation.
owever,  inflammatory  polyps  do  not  have  overt  adenoma-
oid  proliferation  and  stromal  hyalinization,  which,  when
resent,  favor  the  diagnosis  of  REAH.  The  pathologist’s
amiliarity  with  this  diagnosis  is  crucial.  We  recommend

 review  of  the  histopathological  examination  in  patients
ith  evident  clinical  suspicion  and  negative  histopathologi-
al  diagnosis  of  REAH.

onclusion

EAH  in  the  olfactory  cleft  should  not  be  considered  an
ncommon  finding24. One  should  actively  look  for  this  diag-
osis  in  all  patients  with  NP.  In  our  series,  we  noticed  a  high
revalence  of  REAH  associated  with  NP,  corresponding  to
7.4%  of  all  patients  in  the  study.
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