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The fitting of hearing aids (HAs) usually requires the creation of
an earmold that assists device fixation in the ear canal and re-
duces feedback. Mold construction is preceded by acquiring an
impression of the external auditory canal. Although impression
molding is generally safe, it may trigger an inflammatory reac-
tion and deterioration of aeration if the impression mixture ac-
cidentally becomes lodged in the middle ear. Herein, we present
a case series of four patients with mold foreign bodies of the
middle ear that required surgical removal, with a literature re-
view. We retrospectively analyzed four patients who presented
with severe complications caused by inappropriate earmold fit-
ting who required immediate surgical interventions at three dif-
ferent centers (cases 1 and 2 at Seoul National University Bun-
dang Hospital [Fig. 1], case 3 at Ajou University Hospital [Fig.
2A-F], and case 4 at Samsung Medical Center [Fig. 2G-L]) from
October 2012 to April 2019. The Institutional Review Board of
Clinical Research Institute of Seoul National University Bun-
dang Hospital approved this retrospective study (IRB No.
B-2004-608-111) and waived the requirement for informed
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consent.

From patients’ medical records, we collected information on
preoperative status, including otoendoscopic findings, audiome-
try results, and temporal bone computed tomography (TBCT)
findings. Postoperative follow-up otoendoscopic and audiomet-
ric results were analyzed using a previously described method
[1-5]. The subjects’ information is summarized in Supplementary
Table 1, Figs. 1 and 2. All patients had histories of prior chronic
otitis media, but had not been seen by otology specialists prior
to HA-mold preparation. On physical examination, all four pa-
tients showed tympanic membrane perforations with visible mid-
dle ear foreign bodies. The TBCT findings of all subjects showed
silicone filling the middle ears and extending to the Eustachian
tubes. In cases 1 (Fig. 1A-F) and 3 (Fig. 2A-F), the mold material
filled the intercrural areas of the stapes. Case 2 (Fig. 1G-L) ex-
hibited extension of the mold material to the mastoid antrum.

Three patients underwent intact canal wall mastoidectomy to
remove the molds, whereas the other one (case 1) underwent
transcanal foreign body removal, tympanoplasty, and piston
wire prosthesis insertion after stapedectomy via the retroauricu-
lar approach due to subluxation of the stapes footplate with
partial fracture of the anterior half of the footplate developed
despite rapid and meticulous dissection of the material. Postop-
eratively, case 1 suffered from positional vertigo, which improved
over 4 months postoperatively. Case 2 developed ipsilesional
House-Brackmann grade II facial nerve palsy (FNP) when an at-
tempt was made to remove the mold material at a local clinic;
the FNP persisted even after total foreign body removal. On
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Fig. 1. Summary of cases 1 and 2. (A-F) Case 1. (A) An endoscopic view revealed earmold impression material filling the middle ear. (B) After
transcanal visualization of the middle ear, (C) the foreign body was removed via the retroauricular approach. (D) The silicone material extend-
ed to the Eustachian tube and the round window niche. Preoperative (E) and postoperative 3-month (F) pure-tone audiometry data. (G-L)
Case 2. (G) An endoscopic examination revealed a pseudomembrane external to the earmold impression material located in the middle ear.
(H) The foreign body in the middle ear and mastoid antrum was removed via a combined transcanal-transmastoid approach. (I) The silicone
material was totally removed. (J) The silicone material extended to the Eustachian tube on a coronal computed tomography scan. Preopera-
tive (K) and postoperative 5-month (L) pure-tone audiometry (PTA) data.
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Fig. 2. Summary of cases 3 and 4. (A-F) Case 3. (A) Earmold impression material filling the middle ear can be seen through the perforated
tympanic membrane. (B, C) The foreign body was removed en bloc via a combined transcanal-transmastoid approach. (D) Silicone material
(yellow arrow) in the middle ear. Preoperative (E) and postoperative 3-month (F) pure-tone audiometry data. (G-L) Case 4. (G) Earmold im-
pression material filling the middle ear can be seen through the perforated tympanic membrane. (H, I) The foreign body was removed en bloc
via a combined transcanal-transmastoid approach. (J) The silicone material in the middle ear extended to the Eustachian tube on a coronal
computed tomography scan. Preoperative (K) and postoperative 2-year (L) pure-tone audiometry data.
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pure tone audiometry performed 1 year postoperatively, case 2
exhibited ipsilesional profound (>90 dB), sensorineural hearing
loss and the other three cases showed mixed hearing loss with
thresholds ranging from 60 to 85 dB.

In the current case series, we reviewed four patients with his-
tories of tympanic membrane perforation who presented with
middle ear foreign bodies composed of silicone mold material
that required surgical removal. The earmold materials were found
not only in the middle ear, but also in the sinus tympani, mas-
toid antrum, and Eustachian tube. Even after successful removal
of the material, all patients exhibited profound or severe mixed
hearing loss. A total of 36 cases were analyzed in a recent case
series that included a literature review [6]. Of the 36 patients,
33 underwent surgical removal of the impression material. Pre-
vious studies have reported postoperative complications such as
labyrinthitis and lateral semicircular canal dehiscence or persis-
tent hearing loss. Although all four of our cases were managed
by three experienced otological surgeons, delayed referral to
tertiary care centers and extensive invasion into or around criti-
cal structures precluded successful audiological outcomes even
after rapid surgical interventions. Furthermore, the FNP in case
2 and other cases of vestibular complications lacking any round
or oval window damage described in the literature suggest that
the material may be toxic to the cochleovestibular system after
contact with the labyrinth. In this regard, early referral to otolo-
gy specialists and prompt surgical intervention to remove the
entire foreign body without damaging critical middle ear struc-
tures is of the utmost importance if it is possible that impression
material has entered the middle ear.

According to U.S. regulations, HA dispensers should consult
otologists before fitting HAs in patients exhibiting external ear
deformities, otorrhea, sudden hearing loss, dizziness, an airbone
gap >15 dB, cerumen impaction, or otalgia [7]. However, even
in the United States, HA mold impression material-related com-
plications have been regularly reported [7], possibly because of
non-adherence to federal and state laws. Notably, the Over-the-
Counter Hearing Aid Act 2016, which removed the need for
medical evaluation, has exacerbated the problem. In Japan, a
certification program for HA dispensers was developed, but the
system is not mandatory and HA impression-related complica-
tions continue to be reported [8]. HA molding material-related
complications have previously been reported in South Korea
[9,10], which lacks any specific training program for HA-dis-
pensing audiologists in terms of otological examinations or indi-
cations for the referral of HA candidates with external or middle
ear pathologies.

HAs are prescribed either after careful examination by otolar-
yngologists or directly by audiologists in South Korea. Molding
materials may trigger serious complications that worsen residual
hearing and preclude HA-assisted auditory rehabilitation, as in
our current cases. HA-dispensing audiologists must always send
patients to otologists if there is any history or current suspicion

of ear infection. Although all four patients had histories of chron-
ic otitis media, none was seen by an otologist. Additionally, all
four subjects were referred to tertiary care centers at least 2 weeks
after the development of molding material-related complications.
Therefore, a non-punitive reporting system expediting urgent
surgical management is essential.

Our current case series shows that significant complications
may develop when taking earmold impressions. Legally man-
dated referral of HA candidates with possible external or middle
ear problems to otology specialists, and non-punitive reporting
of subjects with impression material-related complications, are
essential to prevent irreversible complications that may develop
when fitting HAs.
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