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Abstract Respiratory epithelial adenomatoid hamartoma

(REAH) is a distinct non-neoplastic entity originating from

anterior olfactory cleft in the nasal cavity, often going

unnoticed. Clinically, REAH presents as unilateral or

bilateral nasal polyps. Our aim is to expand the under-

standing of bilateral REAH associated with nasal polyposis

with respect to clinical, radiological and histopathological

features for better clinical outcomes. Our analysis includes

patients presenting as bilateral nasal polyps, whose CT-

PNS showed opacity in olfactory clefts. During endoscopic

sinus surgery, the lesions in the olfactory cleft (medial-to-

middle turbinate) were identified and the specimens from

olfactory cleft and ethmoid sinus cavity were subjected

separately to histopathological analysis. Six patients (av-

erage age 50 years, 83% male) of bilateral REAH with

nasal obstruction of[ 3 years were analysed. On nasal

endoscopy, the polypoid masses in the olfactory cleft and

in the ethmoids did not show any gross differences.

However, polypoidal masses from the olfactory cleft bled

more during biopsy and excision. Histopathological study

of these masses revealed the closely arranged round to oval

glands (with few dilated glands) lined by ciliated columnar

epithelium in mildly edematous stroma, confirming the

presence of REAH. REAH is an often overlooked lesion in

the nasal cavity, arising from olfactory cleft. The presence

of nasal polyposis obscures this lesion, resulting in under

diagnosis. The prompt identification with high index of

suspicion by the otorhinolaryngologists helps in accurate

histopathological diagnosis thereby improving clinical

outcomes.
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Introduction

The term ‘‘hamartoma’’ (in Greek ‘hamartia’ meaning ‘‘to

fail or to err’’ and ‘-oma’ denoting ‘‘a tumor or neoplasm’’)

was first used and described by a German Pathologist,

Albrecht in 1904. Hamartoma can be defined as focal

malformation that resembles a benign neoplasm, comprised

of disorganized cytologically normal mature cells and tis-

sues of its origin [1]. Hamartomas can occur at any location

in the body mostly originating from skin or subcutaneous

tissue, kidney, lung, liver, spleen and gastrointestinal tract

[2–4], but involvement of the head and neck is exceedingly

unusual. Hence, these hamartomas are rarely encountered

by otolaryngologists. In the head and neck, the common

sites of occurrence of hamartomas are soft tissue cheek,

soft tissue neck, maxilla, gum margin and tongue [2]. Of
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special interest among hamartomas of the head and neck

are those which arise in nose and PNS with predominance

of cells of respiratory epithelial origin. Respiratory

epithelial adenomatoid hamartoma (REAH) is a prominent

glandular proliferation lined by ciliated respiratory

epithelium arising from the surface epithelium, first

described in 1995 by Wenig and Heffner [5]. Ten years

later, REAH was included in the World Health Organiza-

tion (WHO) Classification of Head and Neck Tumors in

2005 [6]. In nose and PNS, the most common site of REAH

is the posterior part of the nasal septum [6, 7]. Other

common sites include the nasopharynx, frontal, maxillary

and ethmoid sinuses, mostly being unilateral [5, 8–16].

However, REAH arising in the anterior olfactory cleft is

exceedingly rare and unique [17–19]. This study aims to

expand the understanding of bilateral REAH originating

from olfactory clefts and associated with nasal polyposis

with respect to clinical, radiological and histopathological

features for better clinical outcomes.

Materials and Methods

A total of 60 cases of bilateral nasal polyps were treated

during the period of 12 months from October 2017 to

September 2018 in the Department of ENT, SDM College

of Medical Sciences & Hospital, Dharwad. Anterior rhi-

noscopy and diagnostic nasal endoscopic examination

(4 mm, 0�, Karl Storz Se & Co. Germany) was performed

in the out-patient department to confirm and to stage the

nasal polyps according to the Lildholdt staging system. A

detailed history, complete ENT and general physical

examination, and routine hematological investigations

were done. These patients were subjected to computed

tomography-paranasal sinuses (CT-PNS) 1.0 mm axial cuts

with coronal and sagittal reconstruction. Normal CT-PNS

does not show any opacity in the olfactory clefts (Fig. 1a).

Most cases of chronic rhinosinusitis (CRS) with polyps do

not show opacities in the olfactory clefts (Fig. 1b).

Excluding all these cases, only six cases showing soft tis-

sue opacity in olfactory clefts (medial-to-middle turbinate)

in the CT-PNS were recruited for the study (Fig. 1c, d).

After obtaining written informed consent, patients were

posted for endoscopic sinus surgery (ESS). None of these

patients were administered preoperative systemic steroids.

During endoscopic sinus surgery, the lesions in the olfac-

tory cleft (medial-to-middle turbinate) were carefully

identified and the specimens of polypoidal masses from

olfactory cleft and ethmoid sinuses were taken separately

for histopathological examination. Bilateral full house ESS

was done. Microdebrider (Medtronic, USA) was used to

debride the polyps. In comparison to ethmoidal polyps, the

polypoidal masses medial-to-middle turbinate

demonstrated more bleeding, which was controlled with

bipolar coagulation. The polypoidal masses medial-to-

middle turbinate were carefully debrided flush with olfac-

tory cleft mucosa, taking care not to injure the cribriform

plate, lateral lamella and the middle turbinate.

All the specimens were fixed in 10% formalin and the

entire tissue was subjected to further processing. Sec-

tions of 5 lm thickness were stained with hematoxylin and

eosin (H&E) stain. Microscopic evaluation was performed

and REAH was diagnosed based on the WHO criteria—

‘‘glandular proliferation composed of widely spaced small

to medium sized glands lined by multilayered ciliated

respiratory epithelium often admixed with goblet cells.

These glands arise in direct continuity with the surface

epithelium and invaginate downwards into the submucosa’’

[6].

Results

Clinical Features

Out of 6 patients, 5 were men (83%), the age range of the

patients was from 42 years to 62 years, with a median age

of 50.5 years. There were multiple symptoms such as nasal

obstruction, nasal stuffiness, hyposmia, facial pain, frontal

headache and post-nasal drip. Nasal obstruction and

hyposmia were the most common symptoms observed.

These symptoms occurred over various periods time

ranging from 1 to 8 years (Table 1). A detailed enquiry did

not reveal correlation with any environmental or occupa-

tional etiological factors. Gross examination of the sino-

nasal tract revealed the presence of multiple polypoid or

exophytic lesions with tan-white, yellow-pink to red-brown

coloring, a glistening surface and a rubbery consistency. In

these patients, the middle turbinates are thinned and pushed

laterally by polypoidal masses occupying the olfactory

cleft (Fig. 2a). The origin of polypoidal masses from the

olfactory cleft was confirmed in all the cases by probing.

The probe could not be passed between the masses and the

olfactory cleft mucosa. In few cases, these masses were

seen adherent to the adjacent surfaces of ipsilateral middle

turbinate and nasal septum.

Radiological Features

The CT-PNS of four patients showed homogenous soft

tissue opacity in bilateral olfactory clefts along with similar

opacities in the paranasal sinuses (Fig. 2b). In one case, not

only was there opacity in the olfactory clefts but also clefts

were widened significantly (the middle turbinates were

pushed laterally with convexity towards lamina papyracea)

(Fig. 2c). In another case, the opacities were restricted to
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the olfactory cleft and there were no opacities in the

paranasal sinuses. Hence it was diagnosed as isolated

REAH (Fig. 2d).

Histopathological Features

Histopathological studies revealed the presence of sinona-

sal mucosa lined by respiratory epithelium overlying small

to medium sized glands embedded in fibrotic stroma

(Fig. 3a). Additionally, the low-power microscopic exam-

ination showed respiratory mucosa overlying widely

spaced medium sized glands lined by pseudostratified cil-

iated columnar epithelium admixed with few mucin

secreting (goblet) cells, round to oval glands with stromal

hyalinization (Fig. 3b, c). Furthermore, the high-power

microscopy displayed glands invested in thickened

eosinophilic basement membranes and surrounded by

fibrotic stroma (Fig. 3d). Overall, the histopathological

examination revealed the closely arranged round to oval

glands (with few dilated glands) lined by ciliated columnar

epithelium in mildly edematous stroma, confirming the

presence of REAH.

Discussion

Hamartomas are generally regarded as malformations

composed of an excessive proliferation of a specific cel-

lular component indigenous to a given tissue [6]. They are

rare and distinct non-neoplastic lesions, composed of

mature cells with no malignant potential and thus have self-

limited growth [5, 8, 11]. In contrast to neoplasms,

Fig. 1 Computed tomography

of paranasal sinuses. a Normal

CT-PNS with normal olfactory

clefts. b Opacities in the

ethmoids of chronic

rhinosinusitis with normal

olfactory clefts. c Opacities

predominantly seen in the

olfactory clefts. d REAH

prolapsing anteriorly from the

olfactory clefts. * Olfactory

cleft

Table 1 Demographic and clinical data

Case Age Sex Duration (year) Symptoms

1 43 F 1 Nasal obstruction; hyposmia; frontal headache

2 55 M 7 Nasal obstruction; hyposmia

3 44 M 3 Nasal obstruction; hyposmia; frontal headache; facial pain

4 42 M 8 Nasal obstruction; hyposmia; post-nasal drip

5 57 M 7 Nasal obstruction; hyposmia

6 62 M 5 Nasal obstruction; hyposmia
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hamartomatous proliferations do not have the ability of

continuous unimpeded growth. However, teratomas are

neoplastic proliferations that are capable to grow continu-

ously and composed of cells from all the three germ layers

[5, 20, 21]. Hamartomas may arise in any site, most

commonly seen in the lung, kidney, skin or subcutaneous

tissue, liver, spleen and intestines [2–4]. However, the

occurrence of hamartomas in the head and neck is

exceedingly uncommon. The common sites of occurrence

of hamartomas in the head and neck are soft tissue of

cheek, soft tissue of neck, maxilla, gum margin, nose and

tongue [2]. In the nose, hamartomas are most commonly

located on the posterior aspect of the nasal septum [7, 22],

followed by middle meatus, inferior turbinate, maxillary

sinus, ethmoidal sinus and frontal sinus

[8, 9, 11, 14, 15, 23]. These locations usually exhibit a

unilateral solitary polypoidal mass, which are easily

amenable for complete excision and biopsy. Histopatho-

logically, in contrast to hamartomas of other locations,

hamartomas of nose and PNS show predominance of res-

piratory epithelial cells. Hence, these hamartomas are

named as ‘‘respiratory epithelial adenomatoid hamartoma’’

[5]. In the nose and PNS, the reports on hamartomas

occurring in the olfactory clefts are very limited

[17, 18, 24–26]. Also, there are no systematic studies on

incidence of REAH among cases of nasal polyposis. In our

study, we report six cases of REAH out of 60 cases pre-

senting as bilateral nasal polyposis. These cases of REAH

(hamartomas occurring in the olfactory clefts) are unique in

the fact that they are bilateral and excluding one case, rest

are associated with a bilateral nasal polyposis, which is an

inflammatory pathology.

Radiologically, REAH is typically observed as a soft

tissue opacity in the affected sinus with attachment to the

posterior nasal septum, usually unilateral [5, 7]. However,

this soft tissue opacity was indistinguishable from that of

CRS as reported by Vira et al. [27]. In our study, similar

radiological features were observed in all the cases. In

addition, we observed homogenous soft tissue opacities in

the olfactory clefts with no gap of translucency between the

roof of olfactory clefts and the opacities. This confirmed

the adherence of REAH to the olfactory mucosa in the

cleft. The widening of olfactory cleft was bilateral and

symmetric in our cases, similar observations were made in

other studies. Additionally, the maximum widening at the

mid-part of the vertical length of middle turbinate resulting

in apparent bowing of middle turbinates with convexity

facing laterally was observed in our cases.

The exact etiology of REAH is not known but bilateral

olfactory cleft REAH are often associated with bilateral

nasal polyps. As there are no known etiological factors

associated with the development of REAH in our cases, the

involvement of inflammatory process could be the main

contributing factor [28]. REAH has been reported to have a

genetic profile of increased fractional allelic loss of 31%.

Since this is unusually high for a non-neoplastic entity like

hamartoma, the possibility of whether it is a benign neo-

plasm is yet to be studied [6]. However, this hypothesis

Fig. 2 Computed tomography

and endoscopy details.

a Intraoperative endoscopic

image of right nasal cavity

showing the presence of REAH

in the olfactory cleft (OC,

olfactory cleft; MT, middle

turbinate; NS, nasal septum;

UP, uncinate process).

b Coronal view of CT-PNS

shows soft tissue opacities in

bilateral olfactory clefts as well

as in maxillary ethmoidal and

frontal sinuses. c Lateral bowing
of the middle turbinates

widening the olfactory clefts.

d Opacities only in the olfactory

clefts with no opacities in the

PNS (isolated REAH).

* Olfactory cleft

S2124 Indian J Otolaryngol Head Neck Surg (November 2019) 71(Suppl 3):S2121–S2126

123



needs thorough investigation at a molecular level to prove

the cause and effect relationship.

Histopathologically, REAH is characterised by adeno-

matoid proliferation of respiratory ciliated cells in the nasal

cavity, sinuses and nasopharynx. The glandular component

is derived from the surface nasopharyngeal epithelium and

not from the seromucinous glands. Microscopically, at low

magnification, the tissue is polypoidal and exhibits a

benign proliferation of glands lined by ciliated respiratory

epithelium. At places, the glandular lining is seen in direct

continuity with the surface epithelium [29]. The stroma in

REAH is edematous and contains mixed inflammatory

infiltrate resembling that of an inflammatory polyp. A

characteristic finding is hyalinization of stroma, with

envelopment of glands by a thick eosinophilic basement

membrane. Small reactive seromucinous glands can be

seen amidst the proliferating glands [6]. REAH has to be

differentiated from inflammatory polyps, and well

differentiated adenocarcinoma. REAH does not exhibit

cytological atypia, back to back cribriform pattern, and the

desmoplastic stroma seen in adenocarcinoma [29, 30].

This study concludes that REAH is an often overlooked

entity in the nasal cavity. REAH arising from olfactory

cleft are often obscured by the ethmoidal polyps. Hence,

we suggest the otorhinolaryngologists to have high index of

suspicion of REAH whenever there is an opacity (in the

CT-PNS) in the olfactory cleft associated with bilateral

nasal polyposis. Therefore, the prompt identification of this

masked entity would help in accurate histopathological

diagnosis thereby improving clinical outcomes.
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