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ABSTRACT:  Congenital cholesteatoma is a rare ear disorder. The most common presentation is a pearly and white mass, visible with an 
intact tympanic membrane in individuals with no previous history of ear discharge, ear surgery or perforation of tympanic 
membrane. Based on a careful overview of literature,  authors of this article present: the most probable theories of the cause 
of development of congenital cholesteatoma, diagnostic criteria of congenital cholesteatoma, its most common clinical 
symptoms, preoperative studies, methods of surgical treatments and goals of postoperative proceedings. Furthermore, au-
thors present a comparison of histological, molecular and clinical features of congenital and acquired cholesteatomas.
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STRESZCZENIE:   Perlak wrodzony jest rzadkim schorzeniem ucha. Najczęściej przybiera postać perłowobiałej masy widocznej za 
niezmienioną błoną bębenkową u osób bez przeszłości otologicznej, w tym otochirurgicznej, oraz z nieuszkodzoną błoną 
bębenkową. Na podstawie wnikliwego przeglądu piśmiennictwa autorzy przedstawili w  artykule najbardziej praw-
dopodobne teorie rozwoju perlaka wrodzonego, kryteria diagnostyczne, najczęstsze jego objawy kliniczne, rodzaje badań 
wykonywanych przed operacją, sposoby postępowania chirurgicznego i cele opieki pooperacyjnej. Ponadto autorzy do-
konali porównania cech histologicznych, molekularnych oraz klinicznych perlaków wrodzonych i nabytych.

SŁOWA KLUCZOWE:  Perlak wrodzony, ucho środkowe, etiologia, leczenie, przegląd

INTRODUCTION

Cholesteatoma is a tumour-like lesion composed of accumu-
lated keratinised stratified keratinising squamous epithelium 
and cholesterol deposits with numerous inflammatory process 
mediators. The pathophysiology of cholesteatoma has been a 
topic of intensive, multidimensional research and that is why 
no full and final definition of this pathology is available. Cho-
lesteatoma is characterised by expanding growth, and its char-
acteristic clinical feature is bone destruction leading to severe 
complications that may be in some cases life-threatening [1].

Cholesteatoma is diagnosed in 3-6/100 000 people [2]. It can 
be classified into the following groups: acquired cholesteatoma 
and congenital cholesteatoma. Congenital cholesteatoma is ob-
served much less frequently. It is assumed that it affects 0.12/100 
000 people and constitutes 2-24% of all cholesteatoma cases, 
with 4-24% of cholesteatoma cases in paediatric patients [2-7]. 
Congenital cholesteatoma is observed most frequently in chil-

dren aged 4-8 years, mainly boys [1-3,8,9]. As the awareness 
of this pathology increases and imaging modalities (radiology, 
electrophysiological hearing tests) develop, a decrease in the 
age of the patients is observed [8-10]. Out of 63 cases of con-
genital cholesteatoma treated by Kojima et al., cholesteatoma 
in adult patients constituted only 27% of the cases, whereas the 
remaining 73% of the lesions were diagnosed in children [11]. 

Congenital cholesteatoma may develop in different areas of the 
temporal bone. In most cases it develops within the middle ear. 
It affects the mastoid process, external auditory meatus, petrous 
part of the temporal bone and/or petrous apex less frequently 
[12-16]. Out of 64 patients with cholesteatoma treated by Gi-
annuzzi et al., the lesion was observed within the middle ear 
in 46 patients (71.9%), within the petrous part of the temporal 
bone in 15 patients (23.4%), and within the mastoid process in 
3 patients (4.7%) [17]. Out of 63 patients treated by Kojima et 
al., the majority (35-55.6%) of lesions were diffuse and involved 
tympanic and mastoid cavities; they affected tympanic mem-
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brane (26-41.2%) and petrous apex (1-1.6%) in fewer cases; or 
developed bifocally (1-1,6%) [11].

The term “cholesteatoma” was used for the first time by Müller 
in 1838 [2]. Congenital cholesteatoma was reported for the 
first time in 1885 by Luchae [18]. Cushing presented a modi-
fied concept concerning the development of congenital cho-
lesteatoma in 1922 [19]. Derlacki et al. defined diagnostic cri-
teria for congenital cholesteatoma in 1965 as: the presence of a 
pearl-white mass with intact tympanic membrane; no tympanic 
membrane perforation or discharge from the middle ear; no 
previous otolaryngological surgery [20]. In 1986, Levenson et 
al. proposed to liberalise the criteria defined by Derlecki et al. 
so that previous otitis media would not exclude the diagnosis 
of congenital cholesteatoma [21].

Congenital cholesteatoma is a rare pathology but it is diagnosed 
more and more frequently. That is why epidemiological-clinical 
analyses concerning larger patient groups treated in leading 
otological centres in the world are of greater scientific and clin-
ical value. The number of reports, both casuistic and compre-
hensive, concerning this issue has been on the increase since 
the publication of the material comprising 41 patients with 
congenital cholesteatoma by House et al. in 1980. The most 
extensive material in the English-language literature was pub-
lished by Potsic et al. in 2002 and it comprises 167 patients (172 
congenital cholesteatoma lesions) [9]. Extensive material was 
also presented by following authors: Choi et al.  – 71 patients 
[12], Kojima et al. – 63 patients [11], Park et al. – 35 patients 
[10], Darrouzet et al. – 34 patients [8]. Congenital choleste-
atoma was mentioned in Polish otolaryngological literature 
in 1935 by Laskiewicz [23]; the following two texts were pub-
lished as late as 30 years later [24,25]. These reports, as well 
as the vast majority of the following articles, were casuistic in 
nature [26-33]. Comprehensive material was also presented 
in 2004 by Kuczkowski et al. who performed a comparative 
analysis of 52 acquired cholesteatoma cases with 6 congenital 
cholesteatoma cases within the middle ear in children treated 
over the period of twelve years [4].

AETIOLOGY 

The aetiology of congenital cholesteatoma remains unknown. 
Two theories explaining its development are considered most 
probable: the theory of embryonic cell rests and migration the-
ory. The observation of foetal temporal bones made by Teed in 
1936 was the basis for the development of the embryonic cell 
rest theory. Teed observed the presence of epithelial cell rests 
in the middle ear spaces. They could be seen in the anterosu-
perior quadrant of the tympanic membrane until the 33rd week 

of foetal development. Afterwards, they were resorbed [34].  
Similar observation was made by Michaels in 1986 [35]. The 
results of the first studies concerning the relationship between 
embryonic cell rests and congenital cholesteatoma were presen-
ted by Karmody et al. in 1998 [18]. The assumptions of migration 
theory are based on the belief that congenital cholesteatoma 
develops due to disorders in the migration of ectodermal cells 
of the developing external auditory meatus. These cells migrate 
in the wrong direction, i.e. to the middle ear, and become the 
source for the development of cholesteatoma [34,36]. 

CLINICAL SYMPTOMS 

Clinical symptoms of congenital cholesteatoma depend on the 
extent of the lesion, i.e. its stage. Some patients do not report 
any complaints, and the diagnosis of congenital cholesteatoma 
is accidental [10]. Other patients complain in most cases of 
hearing loss (29-88%) [4,6,8,20], whereas other symptoms, such 
as tinnitus, otalgia, the feeling of “fullness” within the ear, are 
reported much less frequently.

 The occurrence of such symptoms as headaches, fever, ver-
tigo, and 7th nerve palsy should always be a warning sign and 
should indicate that some complications may have occurred. 
Congenital cholesteatoma causes complications rarely. In 34 
patients treated by Darrouzet et al., facial nerve palsy was ob-
served in 3 patients (8.8%) (Intraoperatively: destruction of 
the osseus facial nerve sheath) and vertigo was observed in 
2 patients (5.9%) (intraoperatively: fistula within the lateral 
semilunar canal) [8]. Mierzwiński et al. presented a case re-
port of labyrinthitis in congenital cholesteatoma affecting a 
14-year-old child [33]. Hidaka et al. presented in 2010 a case 
of mastoiditis that resulted from congenital cholesteatoma in a 
65-year-old patient [13].  In 2012, Abdel-Aziz presented a case 
of a 16-year-old teenage boy with congenital cholesteatoma 
within the temporal bone and mastoiditis as a complication 
[37]. In the same year Janardhan et al. reported a case of Bezold’s 
abscess that developed in a 60-year-old patient with congenital 
cholesteatoma within the temporal bone [38]. Kuczkowski et 
al. presented a case of congenital cholesteatoma in a 10-year-
old child complicated by acute mastoiditis, Bezold’s abscess, 
and cavernous sinus thrombosis in 2015. It was the first report 
of intracranial complications over the course of this pathology 
in international literature [30].

DIAGNOSTICS

The diagnosis of congenital cholesteatoma is based on mic-
rootoscopy and computed tomography (CT) of the temporal 
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in the anterosuperior part of the tympanic membrane, in most 
cases asymptomatic, possible to remove using myringotomy 
or tympanotomy; and the “open” type – observed within the 
posterior part of the tympanic membrane, whose matrix is in 
a direct continuity with pars tensa of the tympanic membrane, 
and which covers (destroys) auditory ossicles and intratympanic 
muscles, leads to significant conductive hearing loss. Surgical 
treatment involves the necessity of removing affected middle 
ear structures and is associated with the possibility of leaving 
some remnants of the lesion, or its recurrence [40].

TREATMENT

Congenital cholesteatoma is treated surgically, and the choice 
of surgical technique depends mostly on the location and extent 
of the lesion [2,46,47]. The operator’s main aim is to remove 
the lesion totally with a possibly full hearing conservation. 
Closed surgical techniques are preferred in surgery of child 
cholesteatoma. However, the choice of the method should be 
adapted individually [1,2,8,11]. The opinion of Tos, stating that 
“a single method cannot be the best in all cases”, seems true 
[47]. In the analysis of postoperative outcomes of 740 patients 
with cholesteatoma, Tos et al. did not observe any basic differ-
ences resulting from the surgical method [46]. While making 
the decision concerning the surgical method (open vs. close), 
the surgeon should also take into account the influence of the 
method on postoperative hearing condition [8]. Closed tech-
niques (with posterior wall of external auditory meatus left in 
place) give a chance to achieve good hearing post-operatively 
[2,8]. Ueda et al. [48] believe that one-stage surgery should be 
recommended only in cases in which there is no auditory os-
sicular chain destruction and in which the lesion is limited to 
the anterior part of the epitympanic recess. If closed techniques 
are used, it is recommended to plan a further second-look pro-
cedure [1,2]. Long-term follow up is particularly important for 
congenital cholesteatoma, especially when one takes into con-
sideration data concerning high percentage of post-operative 
recurrence reaching 5-71% [2,8,10,56]. 

CONGENITAL VS. ACQUIRED CHOLESTEATOMA

Most epidemiological-clinical studies concerning congenital 
cholesteatoma underline the difference in histological and 
molecular structure of the lesions, as well as their clinical fea-
tures in comparison to acquired cholesteatoma. [1,3,4,5,8,49].

Basic examinations showed, e.g. that in congenital choleste-
atoma, as opposed to acquired cholesteatoma, there is no in-
flammatory reaction of the lining and there are no glandular 

bone. In otoscopic examination one can observe pearl-white 
masses with an intact tympanic membrane. The opinions of re-
searchers concerning the preferential site within the tympanic 
membrane, in which congenital cholesteatoma develops, are 
equivocal. Some believe it to be the anterosuperior quadrant 
[8,9,39,40], others, on the other hand – posterosuperior quad-
rant [11]. In 9-20% of the patients no pathology is observed 
in otoscopy [8,10]. An interesting point was made by Potsic et 
al. who diagnosed congenital cholesteatoma in 13% of the pa-
tients during paracenthesis performed due to otitis media with 
effusion [9]. Temporal bone CT has become a standard in the 
preoperative treatment of patients with congenital choleste-
atoma [1,3,10,17,41,42]. This modality enables to determine 
the preoperative extent of the lesion and to choose the most 
appropriate surgical technique [3,39,41]. Magnetic resonance 
(MR) is useful only if intratemporal and/or intracranial complic-
ation is suspected [30,43]. Most authors underline that better 
pneumatisation is observed in congenital cholesteatoma than 
in acquired cholesteatoma. Moreover, better pneumatisation 
is observed for congenital cholesteatoma within the anterosu-
perior quadrant than for the lesion within the posterosuperior 
quadrant of the tympanic membrane [11,41,42].

Preoperative diagnostic imaging procedures, whose results were 
verified intraoperatively, enabled to determine typical changes 
that might be observed within the middle ear in congenital 
cholesteatoma. Auditory ossicle destruction, observed in 42-
80% of the patients [8,9,11,41], and auditory ossicle malform-
ations (12.7-33%) are of the biggest clinical significance [8,11].

The efforts to develop a mechanism that would enable a com-
parative analysis of presented treatment outcomes in the dis-
cussed group of patients inspired Potsic et al. to develop and 
publish a classification that presented the staging system of 
congenital cholesteatoma in 2002 [44]. The authors determ-
ined that: stage I is a disease limited to a single quadrant with 
no destruction of the auditory ossicles and mastoid process in-
volvement; stage II, cholesteatoma in multiple quadrants, but 
without ossicular involvement or mastoid extension; stage III, 
ossicular involvement without mastoid extension; and stage IV, 
mastoid disease. This classification enables not only to analyse 
the stage of congenital cholesteatoma, but also makes it pos-
sible to determine the risk of postoperative recurrence. On the 
basis of own clinical material comprising 172 cholesteatoma 
cases, Potsic et al. classified 14% as stage I, 33% as stage II, 41% 
as stage III, 67% as stage IV [45].

Histopathological examination of the temporal bone with con-
genital cholesteatoma performed at the Massachusetts Eye & 
Ear Infirmary by McGill et al. enabled to distinguish two cho-
lesteatoma types: the “closed” type – well encapsulated, located 
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hearing results are achieved [8,9,11,41]. Prognosis in all cho-
lesteatoma cases depends mainly on the size and the location 
of the lesion [44,45]. Post-operative prognosis (anatomical and 
functional) for confined congenital cholesteatoma is better than 
for acquired cholesteatoma [11]. The differences in the clin-
ical picture between congenital and acquired cholesteatoma 
may stimulate researchers to conduct research concerning the 
reasons that would explain this phenomenon more intensively. 

FINAL REMARKS 

Recently, an increase in the number of diagnosed congenital 
cholesteatoma cases has been observed. Potsic et al. believe 
that the reason for such a situation may be the increase in the 
knowledge on this pathology among otolaryngologists and 
paediatricians; diagnosis at earlier stages, i.e. before tympanic 
membrane perforation occurs; increase in the accessibility of 
microotoscopy, antibiotics and the number of implanted vent-
ilation tubes that lead to a decrease in the number of acquired 
cholesteatoma cases and a relative increase in the number of 
congenital cholesteatoma cases [9]. 

Congenital cholesteatoma should be suspected always when a 
whitish mass is observed behind an intact tympanic membrane 
usually in paediatric cases) with progressive conductive hearing 
loss. Temporal bone CT is another tool that makes it easier to 
diagnose congenital cholesteatoma. Congenital cholesteatoma 
is treated surgically, and the choice of surgical methods depends 
largely on the location and extent of the lesion. Patients should 
remain under long-term post-operative follow-up care due to 
the possibility of post-operative recurrence of the disease. 

structures. Moreover, in congenital cholesteatoma single Lar-
genhans cells are present [50]. In 1997, Ferlito showed that 
congenital cholesteatoma lesions are composed of 5 epithelial 
layers, whereas acquired cholesteatoma lesions are composed 
of a higher number of layers (up to 15) [50]. Other differences 
observed by researchers include increased cellular matrix pro-
liferation process, and a greater number of cells that undergo 
apoptosis in congenital cholesteatoma than in acquired cho-
lesteatoma [51,52]. Molecular tests performed by Kojima et al. 
showed that there are differences in telomere length and te-
lomerase activity within the structures of cholesteatoma types 
that are compared [53]. Significantly lower expression of inter-
cellular adhesion molecule-1 ICAM-1 and lymphocyte func-
tion-associated antigen LFA-1 was shown by Akimoto et al. in 
congenital cholesteatoma than in acquired cholesteatoma [49].

Clinical observations indicated that intra- and extratemporal 
complications develop much less frequently in patients with 
congenital cholesteatoma than in patients with acquired cho-
lesteatoma [13,33,37,38]. The reason why complications are 
less frequently observed in congenital cholesteatoma than 
in acquired cholesteatoma may be as follows: at such a high 
stage, which is needed for the complication to occur, tympanic 
membrane is usually already destroyed and it is not possible 
then to determine the aetiology of the lesion. In patients with 
congenital cholesteatoma, the auditory ossicular chain is dam-
aged relatively more frequently, as is the osseous sheath of the 
labyrinth and the facial nerve; cholesteatoma masses are found 
within the middle ear spaces that are hard to reach during 
surgery. Congenital cholesteatoma leads to hearing loss more 
frequently and earlier due to the destruction of auditory oss-
icles and their developmental anomalies; better post-operative 
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