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ABSTRACT

Objective: To describe the clinical, imaging, and pathological characteristics of nasal respiratory epithelial ade-
nomatoid hamartoma (REAH). 

Material and Methods: Retrospective study of 10 operated cases observed between 1998 and 2005.  

Results: The clinico-radiological picture was typical and permitted a diagnosis to be made before surgery. The cli-
nical presentation mimicked naso-sinus polyposis (NSP), but endoscopic examination showed pinkish polyps with
a cerebriform appearance and a pedicle coming from the olfactory cleft on each side. The scan showed characte-
ristic enlargement of the olfactory clefts, although associated ethmoidal opacity could mimic imaging in NSP. Nine
patients were operated upon, where in the implantation of a pedicle in the olfactory cleft was confirmed; four
patients had associated NSP; in other cases the ethmoidal with opacity corresponded to retained secretion.
Pathological examination revealed characteristic features described by Wenig and Heffner in 1995. 

Conclusion: Hamartoma should be included in differential diagnosis of NSP; its clinical and imaging characteris-
tics permit pre-operative diagnosis and its removal necessitates a dissection of olfactory clefts and cribriform
plates, but not ethmoidectomy.

(Fr ORL - 2007 ; 92 : 274 - 281)
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INTRODUCTION 

R e s p i rat o ry adenomatoid epithelial hamartoma (REAH)
of the nasal fossae and sinuses is a pathological entity
[1], wh i ch ap p e a rs re l at ive ly ra re. In fact, only about 50
cases have been described in the literature [1-11]. It is
a benign tumor, not well re c og n i zed by clinicians, ra d i o-
logists or pathologists; it appears relatively frequently
when one knows how to re c og n i ze it. The fi rst case
came to our attention in 1998. We later re a l i zed that
this tumor had imaging and endoscopic characteristics
that could make it easily identifiable pre and post-ope-
ratively. Clinically, it represents the principal differen-
tial diagnosis of NSP. However, while there are no data
about tumor implantation in the nose or sinuses [1, 5-
8, 11], our surgical experience has shown that it has its
pedicle consistently in the olfactory clefts. It presents
as an enlargement of olfactory cleft on the cross-sec-
tional scans, which allows to strongly suspect the dia-
gnosis pre - o p e rat ive ly. Its implantation in the olfa c t o ry
cleft modifies the surgical approach: REAH surgery is
not intended for lat e ral ethmoid masses but necessitat e s
fi n e, careful dissection of the olfa c t o ry cleft and the cri-
biform plate.  

The aim of this study is primarily to describe clinical,
i m aging and pat h o l ogical ch a ra c t e ristics of our 10 cases,
for a better recognition of this new clinical entity that
represents a differential diagnosis of NSP and, finally,
to underline that the removal of this tumor requires the
dissection of the olfactory cleft and not ethmoid.

MATERIALS AND METHODS

Our wo rk is based on 10 hamartomas confi rmed by
p at h o l ogical ex a m i n ation of nasal polyps operated bet-
ween 1998 and 2005. A re t ro s p e c t ive analysis of the
10 files was performed, with a review of the medical
history (particularly polyposis, asthma, Fernand Widal
s y n d rome and drug history), symptoms, endoscopy,
i m aging data, diagnoses, therapeutic care, surgi c a l
observations and the type of surgery performed, patho-
logical data, and post-operative evolution. 

RESULTS

Our series included 6 female and 4 male patients from
52 to 93 years of age (mean age: 71,9 years). 

Our first case was an a pathological finding in a patient
operated in 1998 for a lesion that appeared to be tumo-
ral a pri o ri, wh i ch carried a clinical diagnosis of an
i nve rted papilloma or esthesioneuroma.  Five other cases
we re found in sporadic manner between 1998 and 2004.
Th ree cases we re suspected pre - o p e rat ive ly and confi r-
med histologi c a l ly over the course of the final thre e
months.

All of these patients presented with ch ronic nasal symp-
t o m at o l ogy that developed over 2 to 20 ye a rs.  This wa s
eventually associated with major nasal obstruction and
resistance to different medical therapies (vasoconstric-
tors, local and systematic corticoids) in 10 cases, anos-
mia in 7 cases, rhinorrhea in 4 cases, and facial pain in
2 cases. In two patients symptomatology corresponded
to a Fernand Widal syndrome. 

At the clinical examination, rhinoscopy showed bilate-
ral nasal polyposis stage III-IV in 8 cases, and stage II
in 2 cases. Diagnosis of hamartoma was made imme-
diately in three cases with the presence of cerebrifor-
mic and metaplasic pink polyps, that originated from
the olfactory clefts (deep inside of middle concha) and
not from the middle meatus of the ethmoid. In one case
a malignant lesion was diagnosed because of a cl e a r
u n i l at e rality (there we re, in fact, bilat e ral lesions bu t
t h ey we re marke d ly asymmetric) and because of its
hard and fibrous appearance. 

A CT-scan was performed in all cases. Retrospective
analyses of images (Figure 1a, 1b, 1c) found enlarged
and opaque olfactory clefts in nine cases (in one case,
the images were not found). Complete bilateral opaci-
fi c ation of the ethmoid was present in five cases (Fi g u re
1a) and partial opacification in two cases (Figure 1b).
The opacities we re of diffe rent degrees, difficult to glo-
b a l ly descri b e, and inconstantly invo l ved other sinu s e s .
In two cases the lateral parts of the ethmoid and other
s i nuses we re norm a l ly ve n t i l ated (Fi g u re 1c).  Th e
hamartomas in our series were bilateral and originated
f rom enlarged olfa c t o ry clefts by dep ressing turbinal
wall of the ethmoid exteriorly. 

Biopsy samples we re perfo rmed during the pat i e n t s ’
visits in 5 cases: in 3 cases because of unusual macro-
scopic aspect and in 2 cases because of enlargement of
the olfactory groove.
In 4 cases the pathological report reported an inflam-
m at o ry benign polyp. In the only case wh e re the pat h o-
logist was informed by a clinician, the diagnosis was
made with the pathological sample. 
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On a therapeutic level, nine patients received medical
treatment either temporarily or since the onset of their
symptoms, primarily with local corticoids and/or anti-
biotic-corticoid therapy. These treatments were judged
as being poorly effective for nasal obstruction and for
hyposmia. One patient did not re c e ive medical tre at-
ment because of the clear clinical impression of a mali-
gnant lesion. 

Five patients underwent endonasal surgery with tem-
porary (several months) or long-lasting (several years)

i m p rovement in nasal obstruction, but without any
influence on olfactory disturbance. 

For 9 patients we initiated intervention under general
anesthesia due to disabling symptomatology and resis-
tance to medical treatment. 
One patient could not be operated upon because of his
general condition, and the diagnosis was confirmed by
biopsy. 
In 9 cases, the intervention permitted re m oval of the
tumor with its pedicle inserted under the canopy of nasal
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Figure 1: CT-scan appearance of respiratory epithelial adenomatoid hamartoma (REAH) of the olfactory
clefts (from left to right: coronal cut passing through the nasal bone; coronal cut passing through the ante-
rior ethmoid; axial cut passing through the superior meatus).

1a: Scan appearance of bilateral pan-sinusitis (endoscopic aspect suggested stage 2 polyposis); enlargement
of the olfactory clefts characteristic in REAH with compression of the lateral part of the ethmoid against the orbi -
tal wall.

1b: Enlargement of the olfactory clefts characteristic of REAH, associated with partial ethmoidal opacity.

1c: Enlargement of the olfactory clefts characteristic of REAH; absence of ethmoidal opacity highlights the inser -
tion of REAH at the olfactory clefts.



b o n e, extending to the posterior part of the olfa c t o ry
clefts, depressing the turbinal wall of the ethmoid, to
which it was often adherent. The extension along the
o l fa c t o ry clefts was to the anterior half or 2/3, ap a rt
from one case where it reached the anterior part of the
sphenoid.
Tumor re m oval was perfo rmed most often in monobl o c
because of the polyp’s fibrous nature. Tumor ablation
necessitated a more or less wide opening of the olfac-
t o ry clefts unilat e ra l ly depending on pedicle ex t e n s i o n .
No CSF leak was noted pre-operatively. None of our
patients had CSF rhinorrhea or meningitis during hos-
pitalization. 
In 4 cases a nasalisation pro c e d u re was perfo rm e d
because of the presence of polyps in the lateral part of
the ethmoid (two patients presented with Fe rnand Wi d a l
s y n d rome). Pat h o l ogical analyses of ethmoid poly p s
showed characteristic features of naso-sinus polyposis
with eosinophilic infiltration. In one case anterior eth-
m o i d e c t o my revealed retention of secretions. In 4 cases
anatomic integrity of ethmoidal labyrinth was preser-
ved, endoscopic exploration discovered only retained
secretions, which were aspirated. 

Pathological examination found characteristic features
of a hamartoma in all cases. The first case was difficult
to interp ret pat h o l ogi c a l ly; this lesion was not re c o-
gnized earlier by our team.  This case diagnostic requi-
red the assistance of an ex t e rnal team (Dr. Wa s s e f,
Laboratoire Jean Roujeau, Service d’anatomopatholo-
gie Hôpital Lariboisière, Paris).

Surgical treatment allowed the removal of nasal obs-
truction in all patients.  This nasal obstruction was the
principal purpose for visiting our clinic and an indica-
tion for surgical intervention in 9 operated patients. Two
patients reported olfactory recovery. 
No re c u rrence was observed after radical re m oval over a
fo l l ow-up period of 8 months to 7 ye a rs (mean 2.5 ye a rs ) .

DISCUSSION

R e s p i rat o ry adenomatoid epithelial hamartoma is a see-
m i n g ly ra re benign tumor. Only about 50 cases have
been described in the literature [1-3].  Our experience
spurred us to think that this tumor could be more fre-
quent and possibly underdiagnosed because of its cli-
nical pre s e n t ation, mimicking the clinical picture of
NSP, and due to unawareness of the pathological dia-
gnosis. Hamartomas usually affect the elderly [8] (mean
age 71.9 years in our series), however, a case of conge-
nital hamartoma has been described [12].
S y m p t o m at o l ogy showed diffe rent degrees of nasal obs-
t ruction, hyposmia, cacosmia, ageusia, anterior and pos-
terior rhinorrhea [4, 11, 13]. These signs are not speci-
fic and do not allow the diagnosis to be made. In our
series nasal obstruction with severe alteration of sleep
or nutrition, and a minor degree of anosmia dominated
naso-sinus dysfunction. Clinical examination revealed
h i g h ly developed bilat e ral, often asymetric polyposis of
stage III-IV, with polyps that could be seen on the sur-
face of the threshold of the nares.  Indeed, examination
s h owed these polyps to have a pink colour and cere-
briformic surface, in contrast with smooth and translu-
cid appearance of common polyps, which helps to sug-
gest the diagnosis. Attentive endoscopic examination
occasionally permits tracing of the pedicle, which pro-
ceeds from the olfa c t o ry clefts and not from middle and
superior meatus. 

CT-scan is indispensable for investigating the diagnos-
tic suspicion (Figure 1). In absence of corticoid treat-
ment, the CT-scan can show images compatible with
N S P, i.e. more or less ex t e n s ive opacifi c ation of the
sinuses.  After medical treatment with antibiotics and
c o rticoids, the CT scan can show disap p e a rance of sinu s
opacity, in particular showing well ventilated ethmoid
l aby rinths (one case in our series – Fi g u re 1c) [14].
O n ly opacity of the olfa c t o ry clefts remain, wh i ch
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Figure 2: Scan appearance of olfactory clefts in nasosinusal polyposis (for comparison).



appear enlarged due to suppression of laminae of the
conchae [15] to the exterior (in contrast to the situation
with NSP (Figure 1d) where the concha can be com-
pressed against the septum from outside or within).
On an axial cut (Fi g u re 1) : enlargement of olfa c t o ry
clefts is ge n e ra l ly evident, especially at their anteri o r
h a l f, wh e re the middle concha ap p e a rs dislocated out-
wa rds onto the anterior ethmoid cells, wh i ch are cru s h e d
by the orbital wall. Occasionally the nasal bones ap p e a r
o u t s p read under the pre s s u re of this opacity, giving a dis-
tended ap p e a rance to the nasal base comparable with
t h at observed in Wo a kes syndrome [16-18].  

The hamartoma presents a bell or pear shaped appea-
rance under the roof of the olfactory groove on coro-
nal cuts (Fi g u re 1c). Attentive ex a m i n ation of 
cribriform plate does not show osteolysis, which per-
mits expansion of cereb ro m e n i n geal ori gin (for ex a m p l e
meningocele) to be eliminated. MRI could be perfor-
med in doubtful cases. We did not use MRI for the
patients in our series, but it remains interesting to fully
d e fine the MRI fe at u res of this lesion, wh i ch will be the
subject of a future study.  While the diagnosis may be
i n d i c ated cl i n i c a l ly and ra d i o l ogi c a l ly, biopsies can
confirm the diagnosis (including extemporaneous exa-
mination). It is suggested to inform the pathologist in
order to decrease the risk of false negatives. 

It is suggested to info rm the pat h o l ogist in order to
decrease the risk of false negatives. Medical treatment
with antibiotics and corticoids can attenuate the symp-
tomatology but it appears less effective than in the case
of common polyposis, notably the effect on nasal obs-
t ruction and olfa c t o ry pro blems. On the other hand,
medical therapy allows associated NSP to be treated,
and may reveal the hamartoma by reducing ethmoid
o p a c i t y. Surgical tre atment like poly p e c t o my offer re l i e f
of nasal obstruction but there is a risk of possible re c u r-
re n c e. When ge n e ral anaesthesia is possible and the
p atient has inva l i d ating symptomat o l ogy, the tre at m e n t
of choice is surgical and complete re m oval of the hamar-
toma is recommended [1, 4-6, 8-9, 11]. Some teams
select surgery via the paralateronasal approach due to
the diffe rential diagnosis of adenocarcinoma and inve r-
ted papilloma [6]. 
In fact the majority of these tumors were operated by
endonasal approach.  We were surprised not to find the
d e s c ription of the tumor pedicle implantation in the lite-
rature, although it was characteristically at the level of
the olfa c t o ry clefts.  It could be impro b able that we
found this implantation of the 10 cases at the olfactory

clefts as the result of random. In addition, this implan-
t ation was authenticated mainly pre - o p e rat ive ly on CT-
scan, which allows us now to suggest an early diagno-
sis rather than after surgical re m oval as in prev i o u s
series.  

Complete re m oval of implantation of pedicle of this
tumor opens a new era of endoscopic endonasal sur-
gery, concerning surgery of the olfactory cleft. In our
experience it was possible to cut several fibers of the
o l fa c t o ry nerve without observing CSF leak per- or post-
operatively, and without meningitis during a 2.5 year
i n t e rval (2 months-7 ye a rs). When the hamartoma is
isolated, there is no advantage to evacuate the ethmoid.
When the hamartoma is associated with authentic NSP
(2 cases with Fe rnand Widal syndrome and 2 other cases
with NSP in our series), surgical intervention must be
t wo - fold: ethmoidal scraping plus re m oval of the hamar-
toma at the olfa c t o ry cleft level on both sides.  Our
ex p e rience has shown that ethmoidal opacity can be the
consequence of simple secretion retention re l ated to the
h a m a rtoma vo l u m e, wh i ch disturbs the dra i n age and
the ventilation of ethmoidal cells that are compressed
against the orbital wall. In the absence of a pre-opera-
tive diagnosis of a voluminous hamartoma, ethmoidal
opacity due to retention, the ch a l l e n ging surgical access
and the particular difficulty in recognizing the middle
concha allow us to understand why these tumors have,
until now, been confused with polyposis and have been
operated by ethmoidectomy [1, 4-6, 8-9, 11].
D i ffe rent sites of hamartomas in the naso-sinus are a
h ave been described in the literat u re, but only after cl o s e
reading is it evident that they are often found near the
o l fa c t o ry clefts (middle meatus, nasal bone, fro n t a l
sinus, ethmoid sinus, superior concha or posterior part
of septum) [1,8]. Pe r h aps in these observations implan-
tation of the pedicle was also at the olfactory cleft level
as in our series of patients. However, insertions at the
inferior concha level [6] and maxillary sinus [7] have
been reported.  

From a histological perspective, it is a benign tumor.
Malignant tra n s fo rm ation has never been rep o rt e d.
REAH has a relatively typical but unfamiliar patholo-
gical appearance.  These lesions consist of exclusively
or almost ex cl u s ive ly medium sized pseudo-glands,
resulting from an invagi n ation of the surface re s p i rat o ry
epithelium (Fi g u re 3a). Pseudo-glands are made of
pseudo-stratified ciliary epithelium, sheltering muco-
s e c reted cells (Fi g u re 3c), isolated by thick basal mem-
b rane (Fi g u re 3b). The ch o rion can consist of an infl a m-

Fr ORL - 2007 ; 92 : 278

Nasal adenomatoid hamartoma



m at o ry infi l t rate norm a l ly poor in abu n d a n c e, and com-
p rised of mononu clear cells with ra re eosinophils.
These data oppose NSP where glands within the cho-
rion are less numerous, are surrounded by a membrane
of normal thickness and are without an evident connec-
tion to the surface epithelium.  While in both cases the
chorion can be edematous and somewhat fibrous, the
p ro p o rtion of poly nu clear eosinophils within the infl a m-
matory infiltrate is much higher than in NSP.

Making a diagnosis may be difficult for the pathologist
that is unfamiliar with this entity.  If it is not taken as
an inverted papilloma or an adenocarcinoma, it is often
classified as NSP by default.  Conversely, a diagnosis
of REAH must not be raised mistakenly in the setting
of NSP consisting of epithelial differentiation focuses

of REAH type.  In fact, it is not exceptional to observe
i nvagi n ations of REAH-like epithelial coating in
pseudo-glands in the context of typical NSP (Fi g u re
3d).  This architectural differentiation is organized in
one or seve ral small foci dispersed in a typical NSP sur-
ro u n d i n g. At the pseudo-gland level, the basal mem-
b rane is not gre at ly thickened and the neighbouri n g
chorion typically contains an inflammatory cell popu-
lation marked by numerous eosinophils. 

The etiopat h ogenesis of re s p i rat o ry adenomat o i d
hamartoma remains unknown. Delbrouck [9] empha-
sized their possible association with NSP and sugges-
ted the possibility of a secondary lesion induced by
inflammation.  Our present series is too small to take
any stance or to propose other mechanisms.
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Figure 3: Histo-pathological aspect of REAH

3a: Lesion consisting of invaginations of respiratory
epithelial surface in pseudo-glands in the ch o rion (HES
x 20),

3 b : Pseudo-glands are surrounded by thickened basal
membrane (HES x 40),

3 c : P s e u d o - s t rat i fied cy l i n d rical ciliary re s p i rat o ry ep i -
thelium (HES x 100).

3d: A focus of REAH-like epithelial diffe re n t i ation also
in typical nasosinusal polyposis.



CONCLUSION

R e s p i rat o ry epithelial adenomatoid hamartoma of olfa c-
t o ry clefts could be a more frequent lesion than pre-
viously thought.  It is often isolated and often associa-
ted with ge nuine polyposis. The interesting point in our
series is the discovery of the location of its pedicle at
the level of the olfactory clefts in 10 cases out of 10.
This entity is not well recognized by clinicians, radio-
l ogists or pat h o l ogists. Gre ater re c ognition of this pat h o-
logy will permit improved treatment.
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