
Romanian Journal of Rhinology, Vol. 4, No. 15, July - September 2014 

Corresponding author: Silviu Albu, MD, Professor of Otorhinolaryngology, II-nd Department of Otolaryngology, University of Medicine and 
Pharmacy Cluj-Napoca, 18 Republicii Street, 3400 Cluj-Napoca, Romania
email: silviualbu63@gmail.com

LITERATURE REVIEw

Alina Anda Nagy, Veronica Trombitas, Diana Vlad, Silviu Albu
II-nd Department of Otolaryngology, University of Medicine and Pharmacy Cluj-Napoca, 
Cluj-Napoca, Romania

Respiratory epithelial adenomatoid hamartoma: a few 
considerations and a review of literature

ABSTRACT

Respiratory Epithelial Adenomatoid Hamartoma (REAH) is a rare entity arising in the sinonasal tract, which was first described 
by Wenig and Heffner in 1995. REAH is characterized by glandular proliferation lined by respiratory cilliated epithelium, en-
veloped by a thick basement membrane and stromal hyalinization. It presents as a polypoid mass of the nasal cavity, nasophar-
ynx or paranasal sinuses and it can be unilateral or bilateral, isolated or associated, most commonly with sinonasal polyps. 
REAH is invariably benign and complete surgical resection is curative, hence the importance of recognizing and differentiating 
REAH from other potentially more aggressive lesions of the sinonasal tract, like inverted papilloma and adenocarcinoma.
Given the rarity of sinonasal hamartomas, the literature regarding REAH is limited and it consists primarily of case reports with 
only a handful of case series describing this particular lesion since the initial series presented by Wenig and Heffner.
This article reviews the available literature on the subject, with emphasis on demographics, clinical features, histology, differ-
ential diagnosis and management of REAH.
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INTRODUCTION

Hamartomas are noncancerous tissue masses com-
prised of disorganized specialized cells indigenous to 
the particular area of the body where they occur. The 
cells are normal for the given anatomic site, but are 
abnormal in amount or distribution, with an excess of 
one or more tissue types. Hamartomas arising in the 
head and neck are very rare and those of the sinonasal 
tract are exceedingly uncommon. Of special interest 
among hamartomas of the head and neck is the Res-
piratory Epithelial Adenomatoid Hamartoma (REAH).

Respiratory Epithelial Adenomatoid Hamartoma 
was first described and characterized as a distinct en-
tity by Wenig and Heffner in 19951 and was included 
in the World Health Organization (WHO) Classifica-
tion of Head and Neck Tumors in 20052. REAH occurs 
in adult patients, the median age of diagnosis being 
situated in the sixth decade, with predominance in 
males. It arises in the nasal cavities with predominance 
for the posterior nasal septum2, but other sites such as 
the paranasal sinuses, nasopharynx and olfactory cleft 

have also been reported3. Most REAH appear to be 
isolated lesions, but bilaterality has been reported2,3. 
REAH often arises in an inflammatory setting and it is 
detected in conjunction with inflammatory polyps2. 
Morphologically, REAH appear as polypoid or exo-
phytic lesions with tan-white, yellow-pink to red-brown 
coloring, a glistening surface and a rubbery consist-
ency1,2. These lesions are invariably benign and com-
plete surgical resection is curative with very few recur-
rences, hence the importance of recognizing and dif-
ferentiating REAH from other potentially more ag-
gressive lesions of the sinonasal tract.  

Given the rarity of sinonasal hamartomas, the litera-
ture regarding REAH is limited and it consists primar-
ily of case reports with only a handful of case series on 
this particular lesion since the initial series presented 
by Wenig and Heffner.

This article reviews the available literature on the 
subject with emphasis on demographics, clinical fea-
tures, histology, differential diagnosis and manage-
ment of REAH.



DISCUSSIONS

REAH was first individualized as a distinct entity by 
Wenig and Heffner in 19951, when they reported a 
series of 31 cases involving the nasal cavities and naso-
pharynx and they described the clinicopathological 
features of this newly discovered lesion with emphasis 
on the age of diagnosis, male to female ratio, present-
ing symptoms, location within the sinonasal tract, mor-
phology, both macroscopic and histologic, manage-
ment and outcome. The authors did not mention 
whether the lesions were unilateral or bilateral. Since 
Wenig’s study reports on the subject have been limited 
to a handful of case series and case reports, in 2006 
Lima et al.4 published a retrospective study in which he 
compared the Computed Tomography (CT) images 
of 15 REAH patients to those of patients with Sinona-
sal Polyps (SNP) and to CT scans with no sinonasal 
pathology, establishing the radiographic treats sugges-
tive of REAH. In addition, they offered information 
regarding demographics and clinical features. The 
largest study of REAH to date is the one reported by 
Vira et al. in 20115, who presented a retrospective se-
ries of 54 patients treated with endoscopic resection 
over a 10-year period. The cases were incidental find-
ings discovered over routine histologic processing of 
surgical specimens obtained during Functional Endo-
scopic Sinus Surgery (FESS), and no pathognomonic 
symptoms or distinguishing radiographic features to 
suggest REAH were noted. Most recently, Hawley et 
al.6 published a retrospective study on a cohort of 45 
cases of REAH, diagnosed between 2006 and 2011, 
with emphasis on clinical presentation, histologic and 
radiographic features and Lee et al.3 reported in 2013 
a series of 51 cases of REAH describing age, gender, 
clinical presentation, histologic findings, treatment 
and outcomes and also radiographic treats suggestive 
of REAH, completed with measurements of the olfac-
tory cleft (OC) as previously performed by Lima4. Al-
though REAH is considered a non-neoplastic entity, a 
recent molecular genetics study published by Ozolek 
and Hunt showed a high loss of heterozygosity and a 
fractional allelic loss that was unusually high for non-
neoplastic entities. These findings led the authors to 
conclude that REAH is a benign neoplasm rather than 
a hamartoma7.

Demographic Data
The majority of REAH occur in adults with ages 

ranging from the third to eighth decade and a median 
age situated in the sixth decade. Reported ages at di-
agnosis range from 23 years to 93 years1,3,4,6, with a me-
dian age of 52 to 58.4 years1,3-6, with a few reports on 
small series of patients with a median age of 62 to 65 
years8,9. Most reports though are in concordance with 
the initial data regarding the age of diagnosis pro-

vided by Wenig and Heffner. There are, however, re-
ports of REAH in younger patients, namely the case of 
a 9-year-old boy presenting with REAH of the anterior 
nasal septum10. 

Initially, Wenig and Heffner reported a clear male 
predominance, with male to female ratio of almost 7 
to 11. Later studies reported relatively equal distribu-
tion among sexes4-6,8. Lee et al. reports a predomi-
nance of REAH in males, with 37 males to 14 females 
within the series3.

Clinical presentation
The primary presenting symptoms of REAH consist 

of nasal obstruction1,3,4,6, nasal congestion, and hypos-
mia/ anosmia1,3,4. Other symptoms include headache, 
rhinorrhea, facial pressure, postnasal drip or epistaxis1,3,6, 
depending on the location of the lesion. Less common 
presenting symptoms consist of proptosis1,11 and ear 
plugging, reported by Lee et al.3 in one case of their 
series. There is one reported case which presented with 
a periapical mass on routine dental examination12. Also, 
several cases represent incidental findings, diagnosed 
upon pathologic examination. Such was the case of Vi-
ra’s cohort5 in which, as mentioned before, the diagno-
sis of REAH was established upon pathologic examina-
tion of surgical specimens. Moreover, the discovery of 
REAH was incidental for 33 of the 45 patients reported 
by Hawley et al.6 and Lee et al.3 report that preoperative 
diagnosis of REAH was made in only 5.9% of cases, the 
rest of 94.1 % cases being discovered incidentally upon 
pathologic examination.

On endoscopic evaluation, REAH appear as poly-
poid or exophytic masses with tan-white, yellow-pink 
to red-brown coloring, with a glistening surface, usu-
ally darker and with a firmer consistency than sinona-
sal polyps1,3. They appear in varying sizes from a few 
millimeters up to six centimeters in diameter1.

REAH generally present as isolated lesions or in as-
sociation with other sinonasal pathologies. Most of the 
cases reported by Wenig et al.1 were isolated lesions 
(29/31), only two cases presenting with concurrent 
pathologies, one of them with Schneiderian papil-
loma, inverted type, and the other presenting a fibrous 
tumor. These associations were interpreted by the au-
thors as coincidental. By contrast, all cases presented 
by Vira et al.5 had associated pathologies: chronic rhi-
nosinusitis was present in 44 (81%) cases, sinonasal 
polyps in 9 (17%) cases and 1 (2%) presented with 
allergic sinusitis. 33 patients of Hawley’s 45 case co-
hort presented with associated lesions, the majority of 
them with associated sinonasal polyps (26/33), the 
others with Schneiderian papilloma, inverted type 
(2/33), malignant lesions (3/33), adenoiditis (1/33) 
and hereditary hemorrhagic telangiectasia (1/33)6. In 
Lee’s study3, 68% (35/51) of the reported cases had 
associated inflammatory pathologies, most of them 
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(20/35) presented with associated sinonasal polyps, 
chronic rhinosinusitis was observed in 12/35 cases and 
allergic fungal sinusitis was reported in 3/35 cases.

Historically, REAH has been described to most 
commonly arise from the nasal cavities. In Wenig’s co-
hort, the majority of cases (71%) were identified in 
the nasal cavities with a predilection for the posterior 
nasal septum. However, later studies tend to contra-
dict the initial reports. Vira et al. observed REAH most 
frequently affecting the sinuses (85%) rather than the 
nasal cavities (15%)5. The latter originated from the 
nasal septum, middle turbinate and inferior turbinate. 
Hawley et al. reported that isolated REAH displayed a 
predilection for the olfactory clefts (75%; 9/12) as op-
posed to the nasal septum (15%) as site of origin6. Lee 
et al.3 confirm the olfactory cleft as the primary site of 
origin for isolated  REAH with 56.2% ( 9/16) cases, 
while the remaining 43.8% (7/16) were situated in the 
posterior nasal septum and nasopharynx.

Bilaterality has recently been noted as a rather com-
mon occurrence. Lee et al.3 note that 37.3% (19/51) 
of cases were bilateral, whereas Hawley observed bilat-
erality more frequently in isolated REAH (8/12 cases) 
with a predilection for the olfactory cleft. 

Radiologic findings 
Imaging studies commonly reveal an opacification 

connected to the nasal septum with opacification of 
the adjacent paranasal sinuses (see Figure 1), espe-
cially for unilateral lesions11,13-15. It has been recog-
nized that the computed tomography scans of bilat-
eral disease display a characteristic widening of the 

olfactory clefts, trait that is essential in distinguishing 
REAH from sinonasal polyps16,17. In 2006, Lima et al. 
observed and described for the first time the widening 
of the olfactory clefts as a characteristic feature for 
REAH4. A statistically significant widening of the olfac-
tory clefts was evident, especially in the anterior half, 
when comparing the REAH tomographic images with 
those of sinonasal polyps and to normal scans, and lat-
eralization of the middle turbinate and narrowing of 
the ethmoidal space were also observed4. Hawley et al. 
report the widening of the olfactory clefts as a charac-
teristic radiographic trait for isolated REAH both uni-
lateral and bilateral6.  

In an earlier case control study, Hawley observes the 
enlargement of olfactory clefts in both isolated REAH 
and REAH associated with sinonasal polyps when com-
pared to a control group consisting of patients with 
sinonasal polyps18. The report of Lee et al.3 regarding 
the width of the olfactory clefts is concurrent with the 
findings reported by Lima and Hawley, with the men-
tion that the olfactory cleft width for REAH cases is 
smaller in Lee’s cohort when compared to Lima’s re-
sults; the former attributes this discrepancy to the ana-
tomical difference, noting that Lima’s cases consisted 
of solely isolated bilateral lesions that involved the ol-
factory clefts, whereas their own cohort consisted of 
both isolated and associated REAH primarily arising 
from the posterior septum3. 

Histologic features
REAH is characterized by submucous glandular 

proliferation of pseudostratified ciliated columnar 
epithelium that originates from the surface respiratory 
epithelium (Figures 2 and 3), often admixed with gob-
let cells2,19. The glands are small to medium in size, 
round to oval in shape and are often in direct contact 
with the surface epithelium. They are often dilated 
and the gland lumina is filled with mucus or eosino-
philic amorphous material2,3. The glands are back-to-
back, separated by minimal stromal tissue and envel-
oped by a thick eosinophilic basement membrane. 
Stromal hyalinization is characteristic to REAH, but is 
not present in all cases. Stromal edema, seromucinous 
gland proliferation, stromal mixed inflammatory cells 
and vascular and fibroblastic proliferation have also 
been observed in REAH19. Complex glandular growth 
and cribriform architecture are absent20, mitoses are 
rare and nuclear atypia is absent3. 

Chondro-osseous differentiation, consisting of is-
lands of cartilage or bone within the REAH, presently 
known as condro-osseous REAH (COREAH), has been 
reported in a limited number of cases8,21. Weinreb 
notes that the cartilage and bone are normal and 
questions whether the condro-osseous component is 
part of the lesion or these islands are actually normal 
structures entrapped by the proliferation19. 
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Figure 1  CT scan of the paranasal sinuses displaying opacification of the 
left ethmoid sinus



138 Romanian Journal of Rhinology, Vol. 4, No. 15, July - September 2014 

Immunohistochemistry for REAH is not commonly 
used for diagnosis, but could potentially play a major 
role in differential diagnosis. The first study on the 
subject was published by Ozolek in 2007. He aimed to 
determine the immunohistochemical profile of be-
nign and malignant glandular lesions of the sinonasal 
tract. He concluded that the epithelial components 
were positive for cytokeratin (CK)7, the basal cellular 
layer surrounding the deep glands was uniformly pos-
itive for p63, 34βE12 (weaker cytoplasm staining was 
also present), and Ki-67 (present solely in the basal 
layer and demonstrated the lowest proliferation index 
of any group of lesions included in the study). CK20, 
CDX-2, calponin, S-100 and SMA staining were nega-
tive for REAH22. 

Differential diagnosis
The sinonasal tract is the site of a diverse array of 

pathologies from reactive inflammatory ones, like 
sinonasal polyps to benign neoplastic and malignant 
entities. While the most common diagnoses among 
the entities that arise in the sinonasal tract are inflam-
matory polyps and papillomas23, occasionally, differen-
tial diagnosis between inflammatory or benign and 
malignant lesions can be a challenge due to limited 
bioptic specimens and overlapping features. The dif-
ferential diagnosis of REAH includes other polypoid 
masses (unilateral and bilateral) and entities charac-
terized by glandular proliferation, especially the low-
grade lesions. It is of high importance that REAH is 
differentiated from more aggressive entities like In-
verted Papilloma and Adenocarcinoma, lesions that 
require a more aggressive surgical approach.

Sinonasal polyps are a frequent occurrence associ-
ated with REAH. When the polypectomy specimen 
yields glandular proliferation upon histologic exami-
nation, REAH should be suspected. Histologically, 
polyps display stromal edema and stromal mixed in-

flammatory cells are similar to REAH, but lack glandu-
lar proliferation. The basal membrane can be thick-
ened and eosinophils can dominate the inflammatory 
infiltrate. The primary feature that differentiates 
REAH from sinonasal polyps is the extensive glandular 
proliferation. In addition, REAH is more indurated 
than sinonasal polyps. Also, enlargement of the olfac-
tory crest shown on CT scans of bilateral polypoid 
masses should raise suspicion of REAH3,4.

Seromucinous hamartoma is a rare entity that arises in 
the sinonasal tract. Since it was first described, only a 
handful additional case reports and case series have 
been published. It presents as a polypoid mass that in-
volves primarily the posterior nasal septum and naso-
pharynx, but it can also arise in the lateral nasal wall19. 
No cases involving the paranasal sinuses have been re-
ported to date. The presenting symptoms are similar to 
other benign lesions of the sinonasal tract. Histologi-
cally, the lesion displays lobular or haphazard prolifera-
tion of tubules and glands composed of serous cells 
with eosinophilic cytoplasm, covered by respiratory sur-
face epithelium19. Most lesions display focal REAH- like 
features or even areas of classic REAH and the serous 
glands have been observed to “bud” from these REAH-
like glands19. On immunohistochemical examination, 
the seromucinous lesions are positive for CK7 and neg-
ative for CK20 similar to REAH. Unlike REAH, they 
stain for S100 and are negative for p63 and 34βE1219. 
Weinreb remarked that as the serous glands “bud” from 
the REAH-like glands, they begin to stain for S100 and 
lose the basal layer. The histology of seromucinous 
hamartomas, together with the primary presenting 
symptoms and location within the sinonasal tract, simi-
lar to REAH and the lesions displaying both REAH and 
seromucinous hamartoma features, prompted Weinreb 
to consider that REAH and seromucinous hamartoma 
represent different stages of a spectrum of progression 
rather than distinct entities19.

Figure 2  Histological examination of respiratory epithelial adenomatoid 
hamartoma

Figure 3  REAH: glands lined by ciliated respiratory epithelium
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Inverted Papilloma shows similar back-to-back nested 
glandular architecture similar to REAH. The multi-
stratified epithelium characteristic to inverted papil-
loma, as opposed to the pseudostratified columnar 
epithelium seen in REAH, is the primary feature that 
differentiates the two entities. The epithelial multilay-
ering can be evident only focally in inverted papil-
loma, but when papilloma-like and REAH-like areas 
are observed within the same specimen, the papil-
loma-like areas prevail when making a diagnosis19. In 
addition, the intraepithelial neutrophil infiltrate seen 
in inverted papilloma is absent in REAH and inverted 
papilloma lacks the thick basement membrane charac-
teristic to REAH. 

The distinction between these two entities is of high 
importance, as inverted papilloma can be recurrent 
and they appear to be precursor lesions to squamous 
carcinoma (the reported association between the two 
is as high as 10%23).

Adenocarcinomas comprise 10%-20% of primary 
malignant neoplasms and are categorized as salivary 
type and non-salivary type23. The non-salivary group 
is classified as intestinal type, low and high grade, and 
non-intestinal type, low and high grade. Adenocarci-
nomas are characterized by a complex glandular 
growth with cribriform architecture than can resem-
ble the glandular architecture of REAH, and occa-
sionally the individual glands are enveloped by a 
thick eosinophilic membrane. The differential diag-
nosis problems appear when distinguishing REAH 
from low grade adenocarcinomas arising from the 
sinonasal tract, especially when the bioptic specimens 
are small. The salivary type adenocarcinomas are 
similar to their salivary gland counterparts and are 
easily distinguished from hamartomas. The intestinal 
type adenocarcinomas resemble intestinal epithe-
lium, have a predilection for the ethmoid sinus and 
are associated with wood dust exposure. They may 
have a papillary architecture or solid growth patterns 
that are not characteristic to hamartomas. Immuno-
histochemical staining is positive for CK20 and CDX-
2, a feature that is not present in REAH. The low 
grade non-intestinal-type adenocarcinomas are the 
most important lesions to be distinguished from 
REAH due to their aggressive behaviour. They can be 
invasive or circumscribed and display cribriform or 
papillary architecture. The glands are back-to-back or 
coalescent with minimal intervening stroma and are 
lined by a single layer of cuboidal or cylindrical cells 
that can occasionally have a pseudostratified appear-
ance23. They have a low mytotic index and nuclear 
atypia, and necroses are absent. Low grade non-intes-
tinal-type adenocarcinomas stain for CK7 and often 
for S100 and are negative for CK20, CDX219. The ab-
sence of ciliated respiratory cells of the thick eosino-
philic basement membrane and the presence of sub-

mucosal invasion differentiate low grade adenocarci-
nomas from REAH, although the bland histological 
appeareance of these tumors makes the distinction 
problematic. 

Treatment and outcome
REAH is reported to be self-limited, with extremely 

rare recurrences1,3,5. Complete surgical resection is cu-
rative, usually performed via endoscopic sinus surgery. 
When REAH is located in the olfactory cleft, special 
care should be taken in order to prevent the perfora-
tion of the cribriform plate and its subsequent compli-
cations. In the extremely rare cases with orbital or 
skull base extension, open cranio-facial surgery and 
reconstruction could be necessary3. 

CONCLUSIONS

REAH is a rare and unique entity with distinctive 
morphologic features. Clinically, it presents as a tissue 
mass that causes upper respiratory obstruction and 
discomfort. Initially, a clear male predominance was 
reported, but recent studies show a rather equal distri-
bution. REAH can be unilateral or bilateral, isolated 
or associated. The most common association is with 
sinonasal polyps and a significant number of REAH 
cases are diagnosed upon histologic examination of 
polypectomy specimens. The downfall of this associa-
tion though is that REAH can be overlooked and un-
diagnosed in favour of the more common sinonasal 
polyps. The clinical presentation and radiologic find-
ings, especially the enlargement of the olfactory clefts 
on CT scans, are suggestive, but the diagnosis of REAH 
is made upon histologic analysis. Histologic diagnosis 
can be challenging, especially if the bioptic specimens 
are small and REAH can be easily mistaken for other 
more common and more aggressive entities that arise 
in the sinonasal tract. Immunohistochemical staining 
can be helpful in making an accurate diagnosis. REAH 
is relatively recently described and there are still a few 
variables regarding this entity.  

The hamartomatous nature of REAH has recently 
been questioned by molecular genetics and REAH 
shares similar features with both inflammation and tu-
mors of the sinonasal tract. 

Therefore, further research is needed to determine 
the origin, pathophysiology and whether there is a 
causal or temporal relation between REAH, sinonasal 
inflammatory conditions and neoplasies.  
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