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INTRODUCTION 

Subtotal petrosectomy (STP) is frequently used to treat 

temporal bone disorders and persistent or potentially fatal 

infections.1 It is mostly used in patients with 

posttraumatic or postoperative cerebrospinal fluid leaking 

and in cases of severe cholesteatoma, such as petrous 

cholesteatoma.2 In cases when an open cavity surgery has 

already been performed, the other indication is cochlear 

implantation or active middle ear device implantation.3 

STP, which involves closing the external auditory canal 

and obliterating the middle ear and mastoid, is a 

successful treatment for recurrent and chronic mastoid 

and middle ear diseases. It leaves behind a large surgical 

cavity that exposes important structures like the dura, 

internal carotid artery, inner ear fluids, or cerebrospinal 

fluid, and there is no realistic chance of reconstructing 

conductive apparatus. This procedure involves 

eradicating the entire middle ear cavity and its associated 

pathologies, obliterating the resulting space with adipose 

tissue, and closing external auditory canal as a blind sac. 

STP is classified as an M3a otic capsule preserving 

surgery under the SAMEO-ATO and it prevents future 

infection by eradicating all mucosa and sealing the 

eustachian tube.4 STP has a high cure rate and eliminates 

the need for routine postoperative care, although a 

significant trade-off is that postoperative conductive 

hearing loss is inevitable.  Interest in STP has grown over 

the last few decades, and there have also been more signs 

of STP. Additionally, STP is used in conjunction with 

hearing device implantation.5 Devices like vibrant sound 

bridges and cochlear implants are frequently installed in a 

single step with positive results.6  

METHODS OF LITERATURE SEARCH 

Research articles on STP were sought after. This started 

by looking through online databases including Google 
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Scholar, Scopus, PubMed, and Medline, which covered 

the research that has been published up to this point.  This 

scoping review assessed the STP and followed the 

preferred reporting items for systematic reviews and 

meta-analyses extension for scoping reviews (PRISMA-

ScR) guidelines. The manuscript includes the specific 

search terms and Boolean operators used e.g. "STP". 

Once the data have been extracted from all articles, 

numerical and thematic analysis were conducted. All 

search results were reviewed based on inclusion and 

exclusion criteria. The data included all age groups and 

both genders with STP. Articles were initially screened by 

their titles to determine eligibility, followed by a thorough 

review of each abstract to ensure they met the inclusion 

criteria. The study include in this review are restricted to 

English language. The citations were employed manually 

to locate further research articles after the search strategy 

turned up published article abstracts. Articles were 

excluded as per the criteria such as non-peer reviewed 

articles, non-original research, reviews, case reports, 

letters, editorials, insufficient information on STP. The 

evaluation assessed whether observational studies, 

comparative studies, case series, case reports, and 

randomized controlled trials were appropriate. Thirty 

three of the 71 publications (25 case reports, 20 case 

series, and 26 original studies) that were discovered in 

different databases were included in this PRISMA Flow 

diagram for study selection (Figure 1). The synthesis of 

findings was conducted by use of quantitative and 

qualitative methods.  This review article discusses the 

history, indications, surgical techniques, complications, 

and quality of life related to STP.  

 

Figure 1: Methods of literature search. 
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HISTORY 

Rambo et al are attributed with the first mention of STP. 

They used a temporalis muscle pedicled flap to obliterate 

the cavity without obliterating the external auditory canal 

or eustachian tube.7 While the terms "middle ear 

obliteration" and "total obliteration of the mastoid, 

middle ear (cleft), and external auditory canal" have 

previously been used, Coker et al used the phrase 

"subtotal petrosectomy" in 1986.8 But Ugo Fisch 

distinguished between STP and other lateral skull base 

surgical techniques in 1988. According to Ugo Fisch, it is 

the complete extenteration of the temporal bone's 

pneumatic cell fibers, which include the retrosigmoid, 

retrofacial, antral, retrolabyrntine, supralabyrinthine, 

infralabyrntine, peritubal, and pericarotid cells.9 Despite 

the fact that STP is a common surgical technique in 

Western nations, Prasad et al reported a significant series 

of 460 instances in 2017.10 Over the past 20 years, 

otologists have shown a great deal of interest in STP, 

which has contributed to an increase in its indications. 

INDICATIONS 

STP is indicated for extensive disease confined primarily 

to the middle ear and mastoid, specifically for the 

treatment of a large, unstable post-surgical cavity.11 

Because of its invasiveness, STP is frequently seen as a 

last choice for cholesteatoma and persistent otitis media. 

In some cases, a more invasive surgical technique 

involving total exenteration of all air cells, obliteration of 

the middle ear and mastoid, and closure of the external 

auditory canal is required when even a canal wall down 

mastoidectomy fails to completely eradicate the disease.11 

Due to growing evidence that the recurrence incidence of 

cholesteatoma in operated ears with STP is extremely 

low, this technique is currently gaining popularity.12 STP 

is frequently used for chronic otitis media with 

cholesteatoma when there are several signs of recurrence 

and no practical possibility of reconstructing the middle 

ear's conductive system, or when the procedure is carried 

out on a deaf ear. It is appropriate when the carotid artery, 

dura, or sigmoid sinus are exposed due to a large mastoid 

cavity left by the cholesteatoma. If the removal of a 

cholesteatoma creates fistulas that cause inner ear or 

cerebrospinal fluid leaks, it is safe to obliterate the middle 

ear.13 When this surgical procedure is carried out 

appropriately, the recurrence rate is extremely low, but it 

is still not zero.13 STP is sometimes used to describe even 

more complex skull base surgical techniques, such as 

transotic, transcochlear, and infratemporal approaches; 

temporal bone resections; various skull base procedures 

for tumors of the middle and posterior fossa; and surgery 

for parotid gland illness.14  

STP AND COCHLEAR IMPLANTATION 

Treatment of recurrent chronic otitis media associated 

with unserviceable hearing loss needs a specialized 

approach with regard to disease eradication and hearing 

rehabilitation.15 STP can enable cochlear implantation in 

ears with diseases like persistent middle ear infections 

that were previously thought to be contraindicated. STP 

now plays a larger part in getting a diseased middle ear 

ready for cochlear implantation. The sterile field is ideal 

for cochlear implantation since STP involves total 

exenteration of all temporal bone air cells, obliteration of 

the mastoid cavity, and closure of the external auditory 

canal and eustachian tube.16 Cerebrospinal fluid leaks, 

temporal bone or skull base malignancies, significant 

middle ear illness, and possible infectious aftereffects 

from temporal bone fractures are all treated with STP.17 

In addition to any cochlear or sensorineural hearing loss, 

STP results in maximum conductive hearing loss. If the 

cochlear reserve is appropriate, additional surgery such as 

cochlear implantation can overcome the conductive 

hearing loss. STP is useful for a broad surgical exposure 

that supports careful cholesteatoma excision. If there is 

cholesteatoma or inflammation, a multistage surgery may 

be necessary. 

STP AND MIDDLE EAR PARAGANGLIOMAS 

STP is widely used for middle ear tumor such as 

paragangliomas, which are uncommon. The benign and 

locally aggressive tumors known as temporal bone 

paragangliomas originate from several locations inside 

the temporal bone. Tympanomastoid paragangliomas, 

also known as glomus tympanicum, and tympano-jugular 

paragangliomas, also known as glomus jugulare, are two 

types of paragangliomas that either originate from the 

hypotympanum and invade the bulbus jugularis 

secondarily, or they arise from the paraganglia in the 

adevntitia of the bulbus jugularis dome.18 STP is the most 

effective treatment for patients with mastoid tumors since 

advanced lesions frequently cause hearing impairment.19 

According to one study, hearing loss both before and after 

surgery is negligible and acceptable even with STP.20  

STP AND MALIGNANCIES OF EAR AND 

PAROTID GLAND 

Larger lesions, such as malignant tumors of the skin of 

the external auditory canal, temporal bone, or parotid 

gland invading the ear, may be radically removed with 

STP. A lateral temporal bone resection, commonly known 

as a partial petrosectomy, is frequently performed in 

malignant tumors as the least amount of resection 

required to completely remove the illness. According to 

Fisch et al a more aggressive surgical technique that may 

be customized for the surgical treatment of parotid gland 

cancers with skull base invasion is also known as STP.21  

SURGICAL TECHNIQUE 

A wide S- shaped postauricular skin incision is made that 

give access from the temporalis muscle to jugular 

foramen.22 A neural integrity monitor is used to keep an 

eye on the face nerve during surgery. The temporalis 

muscle is separated from the skin and subcutaneous 
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tissue. The Musculo-periosteal flap is shaped with a 

posteriorly based pedicle and elevated in a T fashion. The 

skin of the external auditory canal is exposed and 

separated from the bone in the superior, posterior, and 

inferior quadrants. At the bony-cartilaginous junction, a 

circumferential incision is made though the canal skin. 

The skin is then carefully separated from the cartilage all 

around and is everted outward. The resulting distal skin 

cuff is meticulously dissected from the cartilage and 

everted to make the blind sac.22 The closure is performed 

in two layers: first, the skin edges are securely 

approximated using 4-0 absorbable sutures, and second, 

the underlying cartilage is sutured to reinforce the seal. 

Medially, the tympanomeatal flap is elevated to the 

annulus and finally resected in its entirely, ensuring that 

no squamous epithelium remains. A mastoidectomy is 

performed and sigmoid sinus, middle fossa dura, and 

sinodural angle is exposed. The canal wall down 

mastoidectomy is done with complete exenteration of all 

air cell tracts which are involved in the disease or which 

are needed to remove as per the indication of surgery. All 

visible mastoid air cell tracts are removed during a canal 

wall down mastoidectomy, but the dural plates, facial 

nerve, and otic capsule are left intact.23 

 

Figure 2: Operative cavity obliterated with autologous 

abdominal fat. 

A mucocele may develop if all mastoid air cells are 

drilled and no mucosa is left behind. The jugular bulb is 

connected to the sigmoid sinus. The semicircular canals 

are located and preserved when the mastoid is drilled 

using a canal wall down technique until the petrous 

bone's apex is reached. The stylomastoid foramen is 

where the facial nerve is located after being recognized at 

the second genu. To avoid an opening to middle ear, it is 

crucial to carefully close the eustachian tube at the 

middle ear's anterior wall.23 The mucosal lining of the 

eustachian tube entrance orifice is mobilized and folded 

back into the eustachian tube. The mucosa is cauterized 

by bipolar coagulation and then the tympanic orifice of 

the Eustachian tube is permanently occluded by a plug of 

periosteum, muscle, or cartilage, which can be secured 

with bone wax or fibrin glue.24 The operative cavity is 

obliterated with autologous abdominal fat soaked in 

antibiotic ear drops (Figure 2). While the extent of 

cellular exenteration may be restricted in the case of STP 

for cochlear implant following a radical cavity, 

considerable cell drilling is required in the event of STP 

for severe cholesteatoma. 

COMPLICATIONS 

Postoperative complications following STP include 

wound breakdown at the postauricular or blind sac 

closure site, infection, and fat graft necrosis, are 

significant challenges.23 Nerve injury, hearing loss, facial 

weakness, and balance problems are important 

complications occur following STP. Patients undergoing 

STP may experience recurring disease in the 

petrosectomy cavity or late sequelae. Entrapped skin or 

matrix and possible development of cholesteatoma are 

important risks that should be addressed to the patients on 

the long-term follow up. The post-operative imaging with 

magnetic resonance imaging (MRI) provides artifacts and 

will make follow-up on the primary pathology more 

difficult. The follow up can be done with high resolution 

computed tomography (HRCT) to check entrapped 

cholesteatoma.25   

The radiological interface made by the fat in the 

tympanomastoid cavity increases the diagnosis of HRCT 

for residual and entrapped cholesteatoma.26 The 

postoperative conductive hearing loss is an unavoidable 

condition of STP, which need auditory rehabilitation such 

as a cartilage conductive hearing aid, a bone anchored 

hearing aid, or an active middle ear implant can be 

considered.27 The wound dehiscence with infection of fat 

after STP often refractory to conservative treatment and 

typically need revision surgery. In case of wound 

breakdown with exposed or necrotic fat, the standard 

approach involves surgical debridement of the infected 

tissue. A vascularized flap can then be used to re-

obliterate the cavity. In addition to systemic antibiotic 

treatment based on microbiological results, the temporary 

implantation of antibiotic-loaded beads may be taken into 

consideration if there is a substantial infection. To ensure 

a tension-free closure during revision procedures, the 

anterior portion of the temporalis muscle may need to be 

mobilized. Severe conductive hearing loss is caused by 

middle ear obliteration.28 Because of this, STP is typically 

only used for patients who have poor hearing function or 

in situations when there is no other option due to the 

severity of the issue that poses a risk to the patient's 

safety, such as a significant tegmen defect that is 

challenging to fix using conventional methods.29 

QUALITY OF LIFE 

STP often improves quality of life among patients with 

severe chronic ear disease by eliminating infection 
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leading to high satisfaction.30 However, it may result in 

significant hearing loss and potential aesthetic/functional 

changes, making post-surgery aural rehabilitation crucial 

for maximizing quality of life, especially when combined 

with cochlear implantation.30 Patients experience 

improved symptom control, less activity restriction, and 

better cosmetic outcomes, yet STP sacrifices hearing, 

making trade-offs in daily life. STP is a treatment option 

for management of extensive primary cholesteatoma 

where hearing reconstruction is not feasible, particularly 

in the elderly population.31 STP is an effective surgical 

technique for chronic or recurrent middle ear and/or 

mastoid disease, especially for ears with no functional 

hearing.32 The risk of residual disease can lead to 

recurrence, so careful surgical indication is essential to 

avoid potential over-indication. The meticulous surgical 

technique and rigorous postoperative imaging 

surveillance are important part to ensure long term 

disease control.33 

CONCLUSION 

STP is an important surgical procedure for diseases of the 

middle ear and lateral skull base. STP is indicated for 

management of extensive primary cholesteatoma where 

hearing reconstruction is not possible, particularly in the 

elderly population. STP helps disease clearance by 

providing unmatchable exposure in difficult otological 

conditions and also helps to isolate middle ear cleft from 

external environment thereby eliminating diseases of the 

mastoid cavity. As more otoneurologists and skull base 

surgeons gain expertise in the subtleties of this procedure, 

the indications for STP are growing. In skilled hands, 

STP is a safe procedure with minimal complications. 

Funding: No funding sources 

Conflict of interest: None declared 

Ethical approval: Not required 

REFERENCES 

1. Coker NJ, Jenkins HA, Fisch U. Obliteration of the 

middle ear and mastoid cleft in subtotal 

petrosectomy: indications, technique, and results. 

Ann Otol Rhinol Laryngol. 1986;95(1):5-11.  

2. Immordino A, Oliva S, Immordino P, Sireci F, 

Lorusso F, Manzella R, et al. Managing Complex 

Chronic Otitis Media: Insights from Subtotal 

Petrosectomy with Blind Sac Closure. J Clin Med. 

2025;14(24):8633. 

3. Canzi P, Berrettini S, Albera A, Barbara M, 

Bruschini L, Canale A, et al. Current trends on 

subtotal petrosectomy with cochlear implantation in 

recalcitrant chronic middle ear disorders. ACTA 

Otorhinolaryngologica Italica. 2023;43(2):67. 

4. Yung M, James A, Merkus P, Philips J, Black B, 

Tono T, et al. International Otology Outcome Group 

and the International Consensus on the 

Categorization of Tympanomastoid Surgery. J Int 

Adv Otol. 2018;14(2):216-26. 

5. D’Angelo G, Donati G, Bacciu A, Guida M, Falcioni 

M. Subtotal petrosectomy and cochlear implantation. 

Acta Otorhinolaryngol Ital. 2020;40(6):450-6. 

6. Liu Q, Feng G, Shang Y, Wang S, Gao Z. Vibrant 

soundbridge implantation: floating mass transducer 

coupled with the stapes head and embedded in fat. 

ORL J Otorhinolaryngol Relat. 2018;80(2):59-64.  

7. Rambo JT. Musculoplasty: a new operation for 

suppurative middle ear deafness. Trans Am Acad 

Ophthalmol Otolaryngol. 1958;62(2):166-77. 

8. Coker NJ, Jenkins HA, Fisch U. Obliteration of the 

middle ear and mas toid cleft in subtotal 

petrosectomy: indications, technique, and results. 

Ann Otol Rhinol Laryngol. 1986;95:5-11. 

9. Han P, Yilala MH, Morelli L, Musumano L, Ferraro 

M, Lauda L, et al.  Subtotal Petrosectomy in Middle 

Ear Surgery: Insights From 40 Years of Experience at 

“Gruppo Otologico”. Otol Neurotol. 2025;15:10-97. 

10. Prasad SC, Roustan V, Piras G, Caruso A, Lauda L, 

Sanna M. Subtotal petrosectomy: surgical technique, 

indications, outcomes, and comprehensive review of 

literature. Laryngoscope. 2017;127(12):2833-42. 

11. Nocini R, Soloperto D, Arietti V, De Cecco F, Fulco 

G, Monzani D, et al. Subtotal petrosectomy: pictorial 

review of clinical indications and surgical approach. 

Indian J Otolaryngol Head Neck Surg. 

2024;76(1):224-36. 

12. Schwab B, Kludt E, Maier H, Lenarz T, Teschner M. 

Subtotal petrosectomy and Codacs™: new 

possibilities in ears with chronic infection. Europ 

Arch Oto-Rhino-Laryngol. 2016;273(6):1387-91. 

13. Velasco G, Alshaikh H, Lee CM, Jeon MC, Han JS, 

Seo JH, et al.  Surgical outcomes of simultaneous 

subtotal petrosectomy and cochlear implantation: a 

single institutional study. Europ Arch Oto-Rhino-

Laryngol. 2025;282(4):1791-9. 

14. Eze N, Huber A, Schuknecht B. De novo 

development and progression of endolymphatic sac 

tumour in von hippel-lindau disease: an 

observational study and literature review. J Neurol 

Surg B Skull Base. 2013;74(5):259-65. 

15. Swain SK, Lenka S, Dubey D, Jena PP. 

Microbiology of chronic otitis media-a review. DY 

Patil J Health Sci. 2022;10(2):67-72. 

16. Grinblat G, Vlad D, Caruso A, Sanna M. Evaluation 

of subtotal petrosectomy technique in difficult cases 

of cochlear implantation. Audiol Neurotol. 

2020;25(6):323-35. 

17. Kurkure R, Rayamajhi P, Castellino A, Dharmarajan 

S, Dham R, Natarajan K, et al. Subtotal petrosectomy 

in cochlear implant surgery: our experience. Indian J 

Otolaryngol Head Neck Surg. 2020;72(3):320-5. 

18. Sanna M, Fois P, Pasanisi E, Russo A, Bacciu A. 

Middle ear and mastoid glomus tumors (glomus 

tympanicum): an algorithm for the surgical 

management. Auris Nasus Larynx. 2010;37(6):661-8. 

19. Swain SK. Current practices of canal wall up versus 

canal wall down mastoidectomy: a review. Int J Res 

Med Sci. 2024;12(8):3117-23. 



Swain SK. Int J Otorhinolaryngol Head Neck Surg. 2026 Jun;12(3):474-479 

                                                                                              
      International Journal of Otorhinolaryngology and Head and Neck Surgery | May-June 2026 | Vol 12 | Issue 3    Page 479 

20. Patnaik U, Prasad SC, Medina M, Al-Qahtani M, 

D’Orazio F, Falcioni M, et al. Long term surgical and 

hearing outcomes in the management of 

tympanomastoid paragangliomas. Am J Otolaryngol. 

2015;36(3):382-9. 

21. Senn P, Haeusler R, Panosetti E, Caversaccio M. 

Petrous bone cholesteatoma removal with hearing 

preservation. Otol Neurotol. 2011;32(2):236-41. 

22. Branco P, Morais CP, Guincho J, Colaço T, 

Castelhano L, Correia F, et al. Subtotal 

petrosectomy-a tertiary center’s experience. 

Portuguese J Otorhinolaryngol Head Neck Surg. 

2024;62(2):117-24. 

23. Sakaida H, Takeuchi K. Subtotal petrosectomy for 

extensive cholesteatoma: A case series from Japan. 

Auris Nasus Larynx. 2026;53(1):13-8. 

24. Canzi P, Berrettini S, Albera A, Barbara M, 

Bruschini L, Canale A, et al. Current trends on 

subtotal petrosectomy with cochlear implantation in 

recalcitrant chronic middle ear disorders. ACTA 

Otorhinolaryngol Italica. 2023;43(2): 67. 

25. Swain SK. Attic retraction pocket: a review. Int J 

Otorhinolaryngol Head Neck Surg. 2024;10(5):606-

11. 

26. Free R, Falcioni M, Di Trapani G, Giannuzzi A, 

Russo A, Sanna M. The role of subtotal petrosectomy 

in cochlear implant surgery-a report of 32 cases and 

review on indications. Otol Neurotol. 2013;34:1033-

40. 

27. Koro E, Wales J, Werner M. Bone conduction 

implants and active middle ear implants for adults. 

Sci Prog 2025;108(1):368504251328010. 

28. Swain SK. An unusual cause of hearing loss in a 7-

year-old boy: a case report. DY Patil J Health Sci. 

2024;12(3):102-4. 

29. Bendet E, Cerenko D, Linder TE, Fisch U. Cochlear 

implantation after subtotal petrosectomies. Eur Arch 

Otorhinolaryngol. 1998;255(4):169-74. 

30. Geerse S, de Haan RJ, Ebbens FA, de Wolf MJ, van 

Spronsen E. Surgical results and quality of life after 

subtotal petrosectomy. Europ Arch Oto-Rhino-

Laryngol. 2023;280(1):61-8. 

31. Swain SK. Psychosocial impact of chronic otitis 

media on quality of life-A review. J Indira Gandhi 

Institute Med Sci. 2023;9(2):106-10. 

32. Hellingman CA, Logher JLE, Kammeijer Q, 

Waterval JJ, Ebbens FA, van Spronsen E. Measuring 

growth of residual cholesteatoma in subtotal 

petrosectomy. Acta Otolaryngol. 2019;139(5):415-

20. 

33. Jain J, Nahak B, Das A, Swain SK. Otological, 

Audiological, and Intraoperative Features in Patients 

Suffering from Conductive Type of Hearing Loss: A 

Cross-sectional Study. Matrix Science Med. 

2025;9(4):103-7. 

 

 

 

 

 

 

 

 

 

 

 

 

Cite this article as: Swain SK. Subtotal petrosectomy: 

a comprehensive review. Int J Otorhinolaryngol Head 

Neck Surg 2026;12:474-9. 

 


