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Abstract
Subtotal petrosectomy (STP) is characterized by obliteration of the middle ear and occlusion of the external auditory canal. 
The advent of the endoscope has allowed a reduction in morbidity for some conditions such as cholesteatoma and other 
middle ear disorders, but STP still plays an important role. A retrospective review of medical records and videos of patients 
who had undergone STP was performed. Perioperative data and images were collected from various clinical cases who had 
undergone subtotal petrosectomy at our tertiary referral university hospital in Verona. We confronted our experience with 
a review of the literature to present the main indications for this type of procedure. STP allows a variety of diseases to be 
managed effectively as it offers the possibility of a definitive healing with radical clearance of temporal bone. Moreover, it 
can be safely combined with other procedures with a very low complication rate. Although the endoscope represents a revolu-
tion in ear surgery, STP, when indicated, is nowadays a surgical option that should be included in the otosurgeon's portfolio.
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Introduction

Subtotal petrosectomy (STP) remains one of the most 
important surgical procedures for diseases of the middle 
ear and lateral skull base, although the advent of endo-
scopic surgery has reduced the use of the microscope 
in many cases [1–3]. The advent of the endoscope, for 
example, has allowed a clear view of the structures of the 
middle ear and the treatment of lesions involving even 
the temporal bone apex [2]. However, not all temporal 
bone lesions can be radically treated with the endoscope, 
and sometimes the microscopic approach is required [5]. 
We can still consider petrosectomy as a workhorse, as 
it is useful in many situations. In the last decade, there 
has been an increased interest in STP, which is also con-
firmed in the literature. In this procedure, the middle ear 

and mastoid are obliterated and the external auditory canal 
(EAC) is closed. STP is usually performed for recurrent 
or life-threatening infections and temporal bone diseases 
[4]. In these clinical conditions, there is usually no realis-
tic chance of reconstructing the air conduction pathways 
of the auditory system. Therefore, complete removal of 
all temporal bone pneumatic cells (including retrofacial, 
retrosigmoidal, antral, retrolabyrinthine, supralabyrin-
thine, infralabyrinthine, peritubal, and pericarotid cells) 
is the main feature of STP, and the degree of bone removal 
should be tailored to the extent of the disease [5]. Oblitera-
tion of the middle ear results in severe conductive hear-
ing loss. For this reason, the procedure is often reserved 
for patients with poor hearing function or in cases where 
no other solution is possible due to the severity of the 
condition that threatens the patient's safety, such as a 
large tegmental defect that is difficult to repair with other 
techniques [6, 7]. According to a review of the literature, 
STP has been associated with any middle ear procedure 
in which blind sac closure of the external auditory canal 
was performed. Even extended skull base procedures (tran-
sotic, transcochlear, and infratemporal approaches, as well 
as temporal bone resections, other skull base procedures 
for middle and posterior fossa tumors, and surgery for 
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parotid gland disease) were sometimes referred to as STP 
[8–11]. This can lead to some confusion in the literature. 
Therefore, the basic steps of this procedure, which is per-
formed at our institution, are described below. The aim of 
this paper is to give a pictorial overview and to present our 
experience, indications and limitations of subtotal petro-
sectomy, emphasizing that even in our institution, where 
endoscopic ear surgery is performed whenever possible, 
STP is a basic fundamental technique that can be com-
bined with other procedures to treat various diseases.

Materials and Methods

A pictorial review of patients that underwent STP in our 
Department from 2014 to 2022 was performed, including 
cases according to the literature description of the pro-
cedure. A brief description of the main features of each 
clinical case is given below each paragraph.

Surgical Procedure

The main steps of the procedure are: (1) blind sac closure 
of the external auditory canal (EAC); (2) exenteration of 
the middle ear and mastoid, including the perisigmoidal, 
perilabyrinthine, perifacial, and hypotympanic cells; (3) 
removal of the epithelium and mucosa of the middle ear; 
(4) closure of the tympanic opening of the Eustachian 
tube; (5) and obliteration of the cavity with abdominal fat 
(Fig. 1a–d). We would like to emphasize that the closure 
of the EAC and the obliteration of the cavity are two basic 
steps that must be performed perfectly:

•	 closure of the EAC, if not performed correctly, can lead 
to various complications such as cavity infections and 
cholesteatoma; it also eliminates the need for lifelong 
cavity care and water avoidance [12]

•	 various materials have been used to obliterate the cavity 
and Eustachian tube, but we still prefer autologous fat 

Fig. 1   a, b EAC eversion and “blind sac closure”; c postoperative view with completely drilled air cells; d obliteration of the cavity with abdom-
inal fat and closure of the Eustachian tube (ET) with a fragment of the temporal muscle
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grafts and temporalis muscle flaps, which are the most 
commonly used in the literature [13–18].

Before surgery, all patients signed an informed consent 
form, which was adapted for STP and for other surgical 
procedures if they were associated with surgery. During 
surgery, the facial nerve was monitored with a neural 
integrity monitor (NIM Pulse® 3.0; Medtronic). Surgery 
began with a wide postauricular S-shaped incision that 
provided access from the temporalis muscle to the jugular 
foramen. The skin and subcutaneous tissue were elevated 
from the temporalis muscle. A mastoidectomy was then 
performed, and the sigmoid sinus, middle fossa dura, and 
sinodural angle were exposed. The sigmoid sinus was 
traced to the jugular bulb. The mastoid was drilled using 
a canal-wall-down technique until the apex of the petrous 
bone was reached, at which time the semicircular canals 
were identified and preserved. The facial nerve was identi-
fied at the second genu and traced to the stylomastoid fora-
men. Finally, the vertical segment of the facial nerve was 
drilled circumferentially, leaving the facial nerve securely 
enclosed in the bone. During canal-wall-down mastoidec-
tomy, all visible cell tracts were removed eccentrically, but 
the otic capsule, facial nerve canal, and dural plates were 
spared. It is important that all mastoid cells are drilled 
and no mucosa is left behind, as this can potentially form 
a mucocele. The eustachian tube was obliterated with a 
fragment of temporal muscle and fixed with bone wax or 
fibrin glue. An autologous abdominal fat graft was used 
along with absorbable material (Tabotamp®) and fibrin 
glue to obliterate the cavity. Finally, the EAC was closed 
watertight, the muscle and skin were sutured in layers, 
and a compression bandage was applied. This procedure 
can be combined with other procedures, depending on the 
patient's condition or surgical program (see indications 
beyond).

Indications

In our case series, we performed subtotal petrosectomy for 
the treatment of various diseases (Table 1). We will list the 
main indications and evidence in the literature for each dis-
ease in each paragraph.

Chronic Otitis Media and Cholesteatoma

STP may be seen as a last resort for chronic otitis media and 
cholesteatoma because of its invasiveness. In some cases, 
when even canal-wall-down (CWD) mastoidectomy does 
not result in complete eradication of the disease, a more 
invasive procedure with complete exenteration of all air cells 
with obliteration of the middle ear and mastoid and closure 
of the external auditory canal (EAC) is required. In recent 
years, this procedure is gaining interest due to increasing 
evidence that the recurrence rate of cholesteatoma in oper-
ated ears with STP is very low [19]. In our institute, we 
perform STP for chronic otitis media with cholesteatoma 
when there is multiple recurrence and no realistic chance of 
reconstructing the conductive apparatus of the ear, or when 
surgery is performed on a deaf ear. It is appropriate when 
the cholesteatoma leaves a large surgical cavity exposing 
vital structures such as the dura, carotid artery, or sigmoid 
sinus. Obliteration of the middle ear can be extremely safe 
if removal of a cholesteatoma opens fistulas that cause inner 
ear or cerebrospinal fluid leaks. However, even though the 
recurrence rate is low when the procedure is performed cor-
rectly, it is not zero.

Clinical Case

A 15-year-old with a history of chronic left otitis media with 
cholesteatoma. He had undergone tympanoplasty (TPL) with 
mastoidectomy 2 years previously. Audiological examination 
revealed severe sensorineural hearing loss. The preoperative 

Table 1   Main indications for subtotal petrosectomy

Chronic otitis media and middle ear cholesteatoma As a last resort, when there is no chance of rehabilitation of the ear or in dangerous 
situations such as large tegmental defects or perylimphatic fistulas

Tegmen defects and meningoencephalic herniation repair If the defect is too large, the herniation is too severe, or the defect is too medial and 
no other techniques are applicable

Facial nerve decompression surgery When the second and third tracts of the facial nerve need to be decompressed, as 
this provides excellent exposure of the nerve

Middle ear lesions To overcome difficult surgical conditions, such as cochlear fistula, insufficient expo-
sure of tumor margins, or excessive bleeding

Difficult cochlear implants (CI) or active middle ear 
implants (AMEI) in case of altered ear anatomy or 
malformations

To get a better control over the area of the round window to facilitate a correct and 
complete insertion of the array

Malignancies of the ear and the parotid gland As a step in conjunction with other procedures to achieve radical exeresis of the 
lesion
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CT image is shown in Fig. 2: axial view (a) and coronal 
view (b) with hypodense material in the left tympanic cavity 
and left mastoid cells; erosion of the left tegmen tympani. 
Given the hearing status and extent of the cholesteatoma, we 
performed a subtotal left petrosectomy. Figure 2c shows the 
cholesteatoma occupying the mastoid, while Fig. 2d shows 
the large defect that remains after removal of the cholestea-
toma. In this case, STP allowed us to create a safe cavity 
isolated from the external environment.

Tegmen Defects and Meningoencefalic Herniation 
Repair

Temporal bone defects may be congenital or acquired. 
The latter are usually the result of either trauma, ear dis-
ease, or surgery [20–22]. Although traumatic temporal 
bone defects respond to conservative treatment [23], 
such defects remain a potential route for ascending infec-
tions because healing in the temporal bone is fibrous. 

The development of meningoencephalic herniation or 
meningitis at a later stage may therefore require surgical 
intervention [16, 17, 24]. There are no guidelines for the 
treatment of temporal bone defects. Most surgeons rely 
on their personal experience. Various surgical techniques 
have been described over time [20, 25, 26]: Sanna et al. 
[20] described subtotal petrosectomy with middle ear 
obliteration and cul-de-sac closure of the external audi-
tory canal to achieve secure closure of the skull base. The 
choice of surgical technique depends on the size and loca-
tion of the bone defect, residual hearing, and coexisting 
diseases in the ear. Surgical treatment options include the 
transmastoid, middle fossa, or a combination of both. Our 
preference is based on the size and location of the defect 
and the potential for rehabilitation of the ear. Whenever 
possible, a minicraniotomy is the better option because 
it is less invasive, allowing the graft to be inserted from 
above without retracting the temporal lobe [27, 28]. How-
ever, if the defect is too large, the herniation is too severe, 

Fig. 2   a, b Preoperative CT scan: axial view and coronal view with 
hypodense material in the left tympanic cavity and in the left mastoid 
cells; erosion of the left tegmen tympani is clearly seen (*); c intraop-

erative view: mastoid cholesteatoma; d intraoperative view: complete 
drilling of the air cells including the retrofacial; no evidence of resid-
ual cholesteatoma; a large tegmental defect is visible (*)
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or the defect is too medial and the ear cannot be spared, as 
temporal bone trauma can cause deep SNHL in up to 8% 
of cases [29], we successfully use subtotal petrosectomy 
to isolate the ear.

Clinical Case

A 45-year-old woman developed left facial palsy grade II 
(H-B scale) after bilateral chronic otitis media. She had 
a history of acute myeloid leukemia. The preoperative 
CT scan is shown in Fig. 3a, b. Audiological examina-
tion revealed severe sensorineural hearing loss on the left 
side. Given the hearing status, tegmen tympani dehis-
cence, and immunodeficiency status, we performed a left 
subtotal petrosectomy. Figure 3c shows an intraoperative 
view with a large tegmen tympani dehiscence, and Fig. 3d 
shows a postoperative MRI.

Facial Nerve Decompression Surgery

Paralysis of the facial nerve can have many causes. The most 
common cause is idiopathic (Bell's palsy) and the second 
most common is trauma to the temporal bone [30]. There 
may also be iatrogenic injury to the facial nerve during ear 
surgery. Facial nerve palsy may occur in 10% of tempo-
ral bone fractures, and these fractures are most common in 
motor vehicle accidents [31]. Eighty percent of fractures 
are longitudinal; facial paralysis occurs in 20% of these. 
Transverse fractures account for 20% of all fractures; 
paralysis occurs in 50% of them [32]. Various approaches 
to decompression of the facial nerve have been described 
in the literature, depending on the site of compression and 
the associated hearing status [33]. Although some advocate 
surgical decompression of the facial nerve via a middle fossa 
approach even for severe idiopathic facial nerve palsies, in 
which early motor nerve conduction studies show facial 
nerve degeneration of at least 90% in the first 3–14 days 

Fig. 3   a CT scan, axial, right ear: a giant cholesteatoma occupies the 
middle ear and erodes the surrounding structures. A CSL fistula can 
be seen; b preoperative CT scan: axial view with left tegmen tympani 

dehiscence (arrow); c intraoperative view: large left tegmen tympani 
and mastoideum dehiscence; d post-operative MRI: left petrosectomy 
with abdominal fat in neo-cavity (*)
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after symptom onset [34], this approach is not recommended 
because of the invasiveness of the procedure, which may 
cause more harm than good [35–37]. Similarly, delayed 
facial nerve palsy occurs more than 1 day after injury and 
typically reflects swelling of the nerve in its bony canal. It 
is primarily treated with medications, including intravenous 
glucocorticoid therapy [38]. In contrast, immediate facial 
nerve palsy following middle ear or head injury requires 
urgent consultation with an otolaryngologist and usually sur-
gical intervention [38–40]. Minimally invasive transcanal 
endoscopic decompression of the facial nerve is often suf-
ficient when the area to be treated is limited to the genicu-
late ganglion [3]. Choice of technique depends on the type 
of the temporal bone fracture, the status of the ossicular 
chain, and the nature of the facial nerve impairment. Endo-
scopic decompression of the facial nerve results in earlier 
recovery, less postoperative pain, and better postoperative 
closure of the air–bone gap compared with the conventional 
microscopic technique. When all of the second and third 
facial nerve tracts need to be decompressed, the transmastoid 
route, and STP in particular, provides excellent exposure 
of the nerve. This is the preferred method, especially when 
the trauma causes a deaf ear on the side of the palsy. When 
decompression of the facial nerve is considered, STP is con-
sidered for lesions of the tympanic and mastoid portions of 
the facial nerve. When the first tract in the internal audi-
tory canal must be reached to decompress the nerve or treat 
lesions such as neurinomas, STP is not sufficient because 
more invasive procedures such as transcochlear, translaby-
rinthine, or middle fossa (MCF) approaches are required at 
this site [41].

Clinical Case

A 46-year-old man developed right grade V facial palsy 
(H-B scale) after head trauma resulting from an accidental 

fall down stairs. Audiologic examination revealed complete 
hearing loss on the right side, normal hearing function on 
the left side. The preoperative CT scan is shown in Fig. 4a. 
Figure 4b, c show an intraoperative view: decompression of 
the face with epineurium section from the geniculate gan-
glion to the stylomastoid foramen. In this particular case, 
given that the trauma caused the deaf ear on this side, we 
opted for a partial labyrinthectomy (drilling the lateral semi-
circular canal) to completely decompress the second genu 
of the facial nerve. We also suggested the cochlear implant 
to the patient, but the patient refused it.

Middle Ear Lesions (Paragangliomas)

Subtotal petrosectomy is a widely used technique to treat 
middle ear lesions, which are rare. The most common are 
temporal bone paragangliomas, benign but locally aggres-
sive tumors that arise at various sites on the temporal bone. 
There are two types: tympanomastoid paragangliomas, com-
monly known as 'glomus tympanicum', which are tumors 
originating from the glomus bodies along the Jacobson and 
Arnold nerves, and tympanojugular paragangliomas or 'glo-
mus jugulare', which originate from the paraganglia in the 
adventitia of the dome of the bulbus jugularis or originate 
from the hypotympanum and invade secondarily into the 
bulbus jugularis [42]. The most widely used classification 
is that proposed by Fisch and Mattox [43], which classifies 
tumors based on their extension. Surgery is the best treat-
ment option for TMPs because it offers complete tumor 
removal and low recurrence and complication rates. In our 
experience, we prefer minimally invasive endoscopic tech-
niques whenever possible for early-stage tumors because the 
recurrence rate is low and hearing can be preserved. How-
ever, patients with tumors that have invaded the mastoid are 
best treated with STP in our series because of difficult surgi-
cal conditions, such as cochlear fistula, inadequate exposure 

Fig. 4   a Preoperative CT scan: right temporal bone fracture witch 
cross toward the vestibule; b, c intraoperative view: facial decompres-
sion with epineurium section from the geniculate ganglion to the sty-
lomastoid foramen. In this particular case, given the fact the trauma 

caused the deaf ear of this side, we chose to perform a partial laby-
rinthectomy (drilling of lateral semicircular canal) to decompress full 
the second genu of the facial nerve
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of tumor margins, or bleeding. Considering that hearing is 
often impaired in advanced lesions, Sanna et al. [44] have 
shown that even with STP, hearing loss before and after sur-
gery is minimal and acceptable.

Clinical Case

A 49-year-old man suffering from tinnitus and mixed pro-
found hearing loss on the left side presented to us. Otoscopy 
revealed a red middle ear lesion with an intact MT, sugges-
tive of paraganglioma. The preoperative CT scan is shown in 
Fig. 5a. The patient underwent angiography (Fig. 5b), which 
showed contrast blush at the level of the lower part of the left 
mastoid bone, suggestive of a tympanic effusion. Given the 
severe vascularization of the lesion and its excessive bleed-
ing, we performed a subtotal left petrosectomy to completely 
remove the lesion (Fig. 5c, d show an intraoperative view).

Difficult Cochlear Implant (CI) or Active Middle Ear 
Implant (AMEI) Procedures in Ear Malformations

Although cochlear implantation is considered a standard 
procedure, it can be challenging in several complex situa-
tions, such as concurrent chronic otitis media with or without 
cholesteatoma, previous surgery, malformations of the inner 
ear with risk of CSF leakage, and other [16, 17, 45–47]. 
Since 1998, when Issing et al. and Bendet et al. [7, 14] pro-
posed STP as a useful technique for cochlear implantation 
in ears with chronic otitis media (COM), it has been gradu-
ally applied to a variety of difficult situations in CI surgery 
[16, 17, 45–47]. Placement of an electrode in a potentially 
infected area carries the risk of meningitis and recurrent skin 
infections over the implant due to biofilm formation. STP 
simultaneously allows eradication of the disease, prevention 
of recurrence, prevention of meningitis, and safe placement 
of the cochlear implant electrode, which are the goals of 

Fig. 5   a Preoperative CT scan: axial view with ipodense material in 
the left middle ear and mastoid cells; b maxillary artery angiography: 
contrast blush(*) at the level of the inferior part of the left mastoid 
bone, compatible with tympanic glomus, is documented; c, d intraop-

erative view: the highly vascularization of the paraganglioma and its 
subsequent bleeding during dissection worsen the visualization of the 
anatomical landmarks
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the surgery [19]. Moreover, in recent years, the scientific 
literature has increasingly demonstrated the efficacy of STP 
in combination with cochlear implantation in patients with 
severe ossification/obliteration of the cochlea, malforma-
tions of the inner ear with high risk of CSF leakage, tem-
poral bone fractures involving the inner ear, and unfavour-
able anatomical conditions [7, 14, 16, 17, 48, 49]. Complete 
control of all landmarks allows safer surgical maneuvers. 
In particular, better control of the round window area can 
increase the possibility of correct and complete array inser-
tion even in complex cases [19, 49] (Fig. 6a, b). In addition, 
STP allows complete isolation of the surgical cavity from the 
external environment by closing the Eustachian tube opening 
and the EAC, reducing the risk of postoperative infection, 
cerebrospinal fluid (CSF) leakage, and meningitis [50, 51] 
and eliminating the need for lifelong cavity maintenance. 
The focus should be on malformations of the inner ear and 
unfavourable anatomic conditions, in which STP plays a key 
role in our experience. Many authors advocate the use of 
STP to improve CI safety [16, 52, 53] to manage abnormal 

morphology, complicated electrode insertion, high risk of 
developing postoperative CSF leak/meningitis, and incon-
sistent facial nerve (FN) course. In a meta-analysis, Farhood 
et al. [54] found that malformations of the inner ear had a 
higher rate of Gusher (39.1%) and facial nerve anomalies 
(34.4%). In structurally complex cases, including those with 
vascular/nerve variations such as a very anterior sigmoid 
sinus, a high bulb jugularis, and with FN or internal carotid 
artery (ICA) anomalies, access to the round window via the 
facial recess (with classic posterior tympanotomy) may be 
dangerous or even impossible.

Clinical Case

A 4-year-old child treated with amikacin at birth due to inha-
lation of meconium. He was affected by psychomotor retar-
dation. Audiological examination revealed bilateral severe 
sensorineural hearing loss. He was brought to us after his 
hearing worsened. Even with hearing aids, his hearing was 
poor. Preoperatively, the CT showed incomplete partition 
type 3, in which the fundus of the internal auditory canal 
communicates with the basal turn of the cochlea and is not 
separated by bone (Fig. 7a). We decided to perform cochlear 
implantation with a subtotal petrosectomy because the risk 
of gusher was too high and to better control the insertion of 
the array (Fig. 7b, c: intraoperative view). Figure 7d shows 
a postoperative CT scan with correctly placed array in the 
left cochlea.

Malignancies of the Ear and the Parotid

Although some authors do not consider these procedures 
equivalent, we usually perform STP in conjunction with 
other procedures to achieve radical exeresis of larger lesions 
such as malignant tumors of the skin of the EAC or temporal 
region or the parotid gland invading the ear. Treatment of 
malignant salivary gland tumors remains primarily surgi-
cal [55, 56]. For limited tumors, surgical treatment is well 
defined and based on parotidectomy with preservation of 
the facial nerve when possible [57]. However, advanced 
neoplasms present a surgical challenge because inadequate 
tumor resection in these anatomically complex regions leads 
to local recurrence of disease at the lateral skull base. The 
indication for resection of the temporal bone is not uniform. 
For malignant tumors, a lateral temporal bone resection, 
which may also be referred to as a partial petrosectomy, is 
usually performed as the minimal possible resection to elim-
inate the disease. More aggressive procedures may also be 
referred to as subtotal petrosectomy, as described by Fisch 
et al. [43], which may be tailored in the surgical treatment 
of parotid malignancies with skull base involvement. Sub-
total petrosectomy ensures a good view of the facial nerve 
and its management by preserving safe oncologic margins 

Fig. 6   a Intraoperative view after right CI placement. Removal of the 
posterior wall of the EAC improves visualization of the round win-
dow in difficult anatomical conditions; b postoperative CT scan: the 
array is correctly placed in the right cochlea; complete air cells drill-
ing with ipodense material in the neo-cavity (abdominal fat)
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and allowing identification and preservation of the facial 
nerve or facilitating reconstruction with a nerve graft when 
there is no chance of preservation for oncologic reasons. 
When circumferential growth of parotid neoplasms involves 
the floor of the middle cranial fossa and the neurovascular 
structures of the foramen jugulare [58] or the otic capsule, 
more invasive temporal bone procedures are required, such 
as total temporal bone resections or infratemporal fossa pro-
cedures. Squamous cell carcinoma (SCC) of the temporal 
bone arising from the external auditory canal or middle ear 
is rare [59]. Given the low incidence, it is difficult to make 
evidence-based recommendations for treatment because 
studies have such small samples [60, 61]. Skin and parotid 
gland cancers that have invaded the temporal bone are more 
than 10 times more common, but there is even less evidence 
on which technique is best [62]. Regardless of the origin 
of the primary cancer, resection remains the treatment of 

choice [63]. Prasad and Janecka [64] reported that patients 
with disease that spread to the middle ear had better 5-year 
survival with subtotal resection than with lateral petrosec-
tomy or simple mastoidectomy.

Clinical Case

A 72-year-old man came to us for hearing loss and otalgia. 
He underwent a CT scan, which revealed a lesion in the 
left temporal mandibular region. Histologic examination 
performed prior to surgery revealed only chronic inflam-
mation. One week before surgery, he developed facial 
palsy with grade III (H-B scale). We decided to perform 
a partial left parotidectomy, subtotal petrosectomy with 
cochlear implantation to completely remove the lesion, 
which then turned out to be a squamocellular carcinoma 
of the temporal bone. Considering the severe bilateral 

Fig. 7   a Preoperative CT scan: the left IAC has a tapered scape and 
incomplete partition type 3. Note the fundus of the internal auditory 
canal, which communicates with the basal turn of the cochlea and is 
not separated by bone (arrow). In this extreme case, we performed an 
STP because the risk of gusher was too high and to better control the 
insertion of the array; b, c intraoperative view: the array is inserted; 

in this extreme case the cochlea was partially drilled (infrapromonto-
rial approach) to visualize the basal turn of the cochlea and to ensure 
that it is not inserted into the internal auditory canal by dehiscence of 
the medial wall of the cochlea; d postoperative CT scan: the array is 
correctly placed in the left cochlea; complete air cells drilling with 
ipodense material in the neo-cavity (*)
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hearing loss and the fact that the ear affected by the tumor 
was the better ear, we proposed to perform a cochlear 
implant at the same time. Figure 8 shows an intraopera-
tive view.

Conclusion

Although the role of endoscopic ear surgery is gradually 
increasing and it is receiving more and more indications 
[65], microscopic ear surgery cannot be completely replaced. 
STP is an effective surgical technique that provides good 
treatment for a wide range of diseases, as it offers the pos-
sibility of eliminating the disease by radical removal. This 
procedure provides excellent exposure, allows obliteration 
of the middle ear, and can be safely combined with other 
procedures, such as CI, that can overcome hearing loss. Mor-
bidity is low, especially for the facial nerve, confirming the 
high reliability of STP. In the treatment of cholesteatoma of 
the middle ear and mastoid, recurrence rates are low, but we 
would like to emphasize that they are not zero, so patients 
must be followed up in any case (Fig. 9a, b).
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