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Introduction

Hamartomas can be defined as non-neoplastic, 
developmental malformations composed of an 
admixture of mature cells and tissues indigenous to 
the area of occurence, often with one predomina
ting  element.1 Respiratory epithelial adenomatoid 
hamartomas (REAHs) are rare, benign, polypoid 
glandular proliferations of the nose, paranasal 
sinuses, and nasopharynx. The proliferation tends 
to be submucosal. The glands are typically round to 
oval in shape and small to medium in size, with a 
prominent dilatation, and they are usually associated 
with various stromal elements.2 An extremely rare 
subtype of REAH, the chondro-osseous respiratory 
epithelial adenomatoid hamartoma (COREAH) is 
characterized by a spectrum of chondro-osseous 
metaplasias that arise from mesenchymal stroma, 
and it includes dilated glands lined with respiratory 
epithelium.3 Only a few cases of COREAH have 
been described in the English literature, and those 
originated from the olfactory cleft, ethmoid sinus, 
nasal septum, nasopharynx, and superior turbinate.2-6 

To our knowledge, only one case of COREAH that 
originated from the middle turbinate was previously 
reported.7 Herein, we present a case of COREAH 
that originated from the posterior part of the middle 
turbinate, and we discuss the clinical and histo
pathological differential diagnosis.

Case report

A 68-year-old woman was admitted to our 
Rhinology Unit with a 2-year history of progressive, 
left nasal obstruction, intermittent, muco-purulent 
rhinorrhea and postnasal discharge, snoring, and 
occasional left-sided headaches. She had received 
treatment with intranasal corticosteroids, due to 
perennial allergic rhinitis, but without improvement. 
Except for arterial hypertension, her medical history 
was unremarkable. Allergies to household dust 
mites and Alternaria fungus were determined with 
a skin-prick test. A peripheral blood test showed an 
increased number of eosinophils (10.5%) and a 
high level of total serum IgE (241 IU/ml). An 
anterior rhinoscopy revealed a single polypoid 
mass on the left side and mild bilateral congestion 
of the nasal mucosa. An endoscopic examination 
showed the presence of a lobulated, smooth, 
yellow-pink polypoid lesion that originated from 
the inferior surface of the posterior part of the left 
middle turbinate. The mass protruded into the naso
pharynx through the choana. Computed tomography 
(CT) scans of the paranasal sinuses demonstrated a 
soft-tissue mass, medial to the left middle and 
inferior turbinates, which extended posteriorly 
through the choana (Figure 1 A, B). The ostiomeatal 
complex on the left side was clear. There were no 
mucosal abnormalities in the paranasal sinuses. An 
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gland lumens were dilated and filled with mucoid 
material. Areas of cartilage and mature bone were 
enveloped in a fibromyxoid subepithelium, due to 
stromal metaplasia (Figure 3 A, B, C, D, E). There 
was no evidence of dysplasia or cellular atypia. 
These features supported the final diagnosis of 
COREAH. 

Discussion

The term hamartoma is based on the Greek roots, 
hamartia (defect, error) and oma (tumor-like 
growth). Histogenically, hamartomatous tissues 
are  derived from any one of the germ cell 
layers (endoderm, ectoderm, and most commonly, 
the mesoderm). Hamartomas are best classified 
according to the predominant element, whether it 
is  epithelial or mesenchymal. Previous reports 
proposed that the COREAH might represent part 
of  a spectrum of hamartomas, with a purely epi
thelial hamartoma (REAH) on one end, and a 
purely  mesenchymal hamartoma (nasal chondro-
mesenchymal hamartoma) on the other end of the 
spectrum.1,3,7 The pathogenesis of hamartomas, in 
general, remains speculative, particularly that of 
sinonasal hamartomas, like REAH and COREAH. 
Chronic inflammation may act as a triger or as 
a potentiating factor; thus,  hamartomas that origi
nate from the sinonasal region may not be strictly 
congenital malformations.1 REAH was first de
scribed by Wenig and Heffner in 1995.8 Later, Vira 
et al.9 who presented the largest series of 54 patients 
with REAH. They found that 81% of cases were 

operation was performed under endoscopic control, 
and complete excision of the pedunculated mass 
was achieved. These findings suggested the  diag
nosis of a choanal polyp that originated from the 
middle turbinate. The postoperative course was 
uneventful. A control endoscopic examination 
revealed that the nasal airway was adequate, with 
no polyp residue. A follow-up 12 months after the 
surgical treatment showed good recovery. 

On macroscopic examination, the lesion 
appeared to be a soft, polypoid, yellow-pink mass, 
with a homogenous, tan-white cut surface. The 
maximum dimension of the lesion was 3.5 cm 
(Figure 2). Histological examination showed 
pseudostratified respiratory epithelium with islands 
of squamous metaplasia on the surface, and sub
mucosal glands and hypocellular fibromyxoid 
stroma bellow the surface. Under the epithelium, 
we found numerous inflammatory cells, particularly 
eosinophils, lymphocytes, and plasma cells. The 

Figure 2
The excised mass presents a smooth, yellow-pink pedunculated 
polypoid lesion.

Figure 1
CT images show a low density, soft tissue mass. (A) Coronal 
and (B) axial images show that the mass originated from the 
inferior surface of the left middle turbinate, and it protrudes 
into the nasopharynx through the choana. Note that the 
paranasal sinuses are free of any disease.
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duction, which might have stimulated fibroblast 
and epithelium proliferation, with accidental 
stromal metaplasia. 

Although REAH and COREAH differ, due to the 
chondro-osseous nature of the latter, they both 
belong to the same pathological entity, and they 
are considered histological variations of the same 

associated with the different types of chronic nasal 
mucosa inflammation, including allergic chronic 
rhinosinusitis and nasal polyposis. In our case, the 
growth of the polypoid lesion was associated with 
persistent allergic rhinitis, which was confirmed 
by the histological finding of chronic eosinophilic 
inflammation. We speculate that long-term eosino
philic inflammation could have induced cytokine 
and chemokine actions and growth factor pro

Figure 3
Photomicrographs of COREAH stained with hematoxylin & 
eosin for pathohistological examination. (A) Excised polypoid 
mass includes islands of cartilage within the mesenchymal 
stroma. Note the dilated sero-mucinous glands and 
pseudostratified respiratory epithelium on the polyp surface 
(magnification 50×). (B) The mature bone tissue within the 
mesenchymal stroma is surrounded by the submucosal glands. 
Note the absence of multinuclear foreign body cells and 
macrophages (magnification 100×). (C) Small to medium-
sized glands lined with respiratory epithelium, admixed with 
numerous mucin-secreting goblet cells (magnification 100×). 
(D) One island of mature bone and numerous islands of 
cartilage within the fibromyxoid stroma. Note the dilated 
submucosal glands with respiratory epithelium (magnification 
50×). (E) The islands of cartilage within the stroma are 
surrounded by the glandular epithelial units (magnification 
50×). Abbreviations: G-glands; E-epithelium; C-cartilage; 
B-bone.
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signal stimulations can lead to maturation of 
osteoblast progenitors into osteoblasts, which can 
induce bone matrix secretion.13 However, inflam
matory polyps do not exhibit florid adenomatous 
proliferation or stromal hyalinization, which were 
observed in our lesion. Thus, the islands of cartilage 
and mature bone in COREAH could be attributed 
to  developmental malformations, rather than to 
isolated metaplasia. Some authors stated that new 
bone formations in nasal polyps arose from bony 
remnants left behind during a previous surgery.13,14 
In our case, the patient had no history of nasal 
surgery. Alternatively, chronic mucosal inflam
mation with polyp formation can be caused by a 
bony foreign body in the nasal cavity or in the 
paranasal sinuses. In those cases, histological 
findings typically show fibrous, granulated tissue 
that contains multinuclear foreign-body cells, 
chronic inflammatory cells, macrophages, and 
foam  cells surrounding the bony foreign body.14 
In  our lesion, the histological findings showed 
no  inflammatory reaction to a foreign body 
(Figure 3B). Inverted papillomas are characterized 
by infoldings and invaginations of the mucosal 
epithelium, but they are not associated with 
glandular proliferations. Low-grade adenocar
cinomas show crowded glandular proliferations, 
pleomorphism, mitoses, and varying degrees of 
cellular atypia; however, none of those histological 
characteristics are observed in REAH or COREAH.1

In our case, the endoscopic examination and CT 
scans suggested a diagnosis of  a choanal polyp that 
arose from the middle turbinate. Currently, it is 
though that choanal polyps originate from the 
maxillary or sphenoid sinus, and they tipically afect 
only one sinus. Strong evidence has suggested that 
the antral or sphenoidal parts of a choanal polyp 
consist of a cyst surrounded by edematous stroma. 
However, in rare cases, inflammatory polyps can 
grow from the inferior or middle turbinate.15 In case 
series presented by Lee et al.,2 Roffman et al.,3 and 
Vira et al.,9 no characteristic features could be 
identified on endoscopic examination to suggest 
a  diagnosis of REAH and COREAH, and there 
was no characteristic appearance or specific signal 
intensity on CT imaging to help distinguish 
respiratory hamartomas from other benign, nasal/
paranasal sinus, soft tissue pathologies. However, 
Lima et al.11 showed that, compared to normal 
CT scans and CT scans in bilateral nasal polyposis, 
CT scans of REAH showed that the olfactory 

pathological process.3 REAH showed a peak inci
dence between the third and eighth decades, with 
a  7:1 male/female predominance.9 In contrast to 
REAHs, there has been a prepoderance of women 
with COREAHs (4 of the 6 reported cases).2-7 

COREAHs exhibit all of the same histopathological 
findings of REAHs, but they also have an admixture 
of cartilaginous and osseous areas incorporated in 
the fibromyxoid stroma. Accordingly, the COREAH 
should be recognized as a combination of a REAH 
and a purely chondro-mesenchymal hamartoma. 
Neither REAHs nor COREAHs have displayed 
dysplastic or neoplastic changes.2-7,9,10

The differential diagnoses of both REAH and 
COREAH include inflammatory nasal polyps, 
inverted papilloma, and low-grade adenocarcinoma. 
Both REAH and COREAH are characterized by 
a  submucosal proliferation of small-to-medium-
sized, round-to-oval glands, lined with several 
layers of ciliated respiratory epithelium, often 
admixed with mucin-secreting cells. In contrast, 
inflammatory nasal polyps show stromal edema, 
epithelial and fibroblast proliferation, and numerous 
epithelial and subepithelial inflammatory cells, 
particularly eosinophils and lymphocytes. Glan
dular proliferation is also generally observed in 
inflammatory polyps, but abnormal submucosal 
proliferation of the surface ciliated respiratory 
epithelium is more typically observed in REAH. 
The REAH component of the tumor from our 
patient is shown in Figure 3C. In contrast to REAH, 
which more commonly originate from the nasal 
septum and olfactory cleft,11 inflammatory nasal 
polyps typically arise from the ethmoid12 and 
maxillary sinus mucosa.2,9 However, COREAH 
must also be histologically differentiated from an 
inflammatory nasal polyp that harbors some focal 
osseous metaplasia and from a polyp that forms 
in  reaction to a foreign body in the nasal cavity. 
It  has been well-documented that bony elements 
can form outside the skeletal system. This is 
referred to as osseous metaplasia, metaplastic ossi
fication, or heterotopic bone formation.13 Although 
the pathophysiology of osseous metaplasia in 
inflammatory nasal polyps is not well understood, 
there is a probable hypothesis. According to this 
hypothesis, the mesenchymatous pluripotent cells 
of a mucosal polyp can differentiate into osteo
blast  progenitors under the influence of bone 
morphogenetic proteins (BMPs) and transforming 
growth factor beta 1 (TGF-β1). Then, osteogenic 
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cleft  width was significantly enlarged. In our 
patient, in the coronal and axial CT images showed 
a nasal polyp detected as a low-density, soft tissue 
mass that extended through the left choana. These 
findings, in addition to findings of a normal ostio
meatal unit and no evidence of opacification in  the 
paranasal sinuses, supported our diagnosis of an 
isolated choanal polyp. This unusual presentation 
of COREAH has not been reported previously, and 
no reported cases have described the clear clinical 
features of a choanal polyp. However, on histo
pathological examination, we did not find the 
typical characteristics of choanal polyps, including 
the the rare presence of goblet cells and a paucity of 
submucosal glands. We also found that endoscopic 
nasal/paranasal sinus surgery as a first-line treat
ment was a safe, effective, and curative option for 
therapy.

Conclusion

We described a case of COREAH of the posterior 
part of the left middle turbinate in a 68-year-old 
woman. This lesion presented clinically as a 
choanal polyp. However, the histological examina
tion showed the presence of glandular hyperplasia, 
foci of cartilage and bone formation, due to stromal 
metaplasia, the absence of cell atypia, and expansive 
growth. These features supported the diagnosis 
of COREAH. The role of the pathologist is essen
tial  for a correct diagnosis. Both rhinologists 
and  pathologists should be made aware of the 
importance of this disease to increase the rates of 
detection and correct diagnosis, and to propose the 
most appropriate treatment option. 

Acknowledgements

The authors received no financial support from companies 
for the completion of this work. There were no conflict of 
interest regarding the publication of this paper.

References

1.	Zarbo RJ, Torres FX, Gomez J. Hamartomatous and 
teratoid neoplasms. In: Pilch ZB, editor. Head and neck 
surgical pathology. 1st ed. Lippincott Williams & Wilkins, 
Philadelphia; 2001:103-110.

2.	Lee JT, Garg R, Brunworth J, Keschner DB, 
Thompson  LDR. Sinonasal respiratory epithelial adeno
matoid hamartomas: Series of 51 cases and literature 
review. Am J Rhinol Allergy. 2013;27(4):322-328.

12-peric-.indd   243 10/09/15   11:53




