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Potential otogenic complications caused by cholesteatoma of the contralateral ear in patients with otogenic abscess secondary to middle ear cholesteatoma of one ear: A case report
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Abstract
BACKGROUND
Otogenic brain abscess caused by middle ear cholesteatoma is a potentially serious and life-threatening complication in the ear, nose, and throat clinic. The mortality rate associated with otogenic brain abscesses is 8%–26.3%. Recently, in China, the incidence of brain abscess secondary to middle ear cholesteatoma has started to increase due to antibiotic resistance.

CASE SUMMARY
A 55-year-old male presented hearing loss in the right ear and headache for 1 mo in 2018. Computed tomography (CT) showed an area of low density in the right middle ear and mastoid and auditory ossicle defects and a small amount of soft tissue density in the left middle ear. The parietal wall of the right tympanic cavity and the posterior wall of the mastoid sinus were thin and less continuous. Cranial magnetic resonance imaging revealed an area of low intensity encapsulated by an area of high intensity in the right temporal lobe. We diagnosed him with a brain abscess secondary to middle ear cholesteatoma. He received surgery to drain the abscess followed by a modified radical mastoidectomy. The patient visited our department 3 years later because of intermittent otorrhea in the left ear. CT revealed that the area of the soft tissue density in the left middle ear and mastoid was significantly increased. The posterior wall of the mastoid sinus was destroyed, leaving the left middle ear connecting with the brain. The patient underwent a modified radical mastoidectomy in the left ear

CONCLUSION
Regular follow-up and timely treatment of contralateral ear disease are vital for the prevention of otogenic complications in patients with otogenic abscesses secondary to middle ear cholesteatoma in the unilateral ear.
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Core Tip: There are few studies about the occurrence of a cholesteatoma in the contralateral ear in patients with otogenic brain abscess secondary to cholesteatoma in the unilateral ear. Here, we report a case of cholesteatoma in the contralateral ear with the destruction of the posterior wall of the mastoid sinus three years after curing middle ear cholesteatoma complicated with an otogenic intracranial abscess in the unilateral ear, reminding us of the importance of the detailed examination in regular follow-up and timely treatment.

INTRODUCTION
Middle ear cholesteatoma is a benign collection of keratinized epithelium within the middle ear, most of which results from under aeration of the middle ear cleft. It is the most severe middle ear disease and may lead to intra- and extracranial complications. Cholesteatoma in the middle ear can erode and destroy the temporal bone; thus, the infection may spread to the cranial cavity. Brain abscess is a life-threatening complication, and otogenic intracranial abscesses are most commonly caused by a chronic ear infection with cholesteatoma[1]. Recently, in China, the incidence of brain abscess secondary to middle ear cholesteatoma has started to increase due to antibiotic resistance. The main treatment for brain abscesses is surgical intervention combined with anti-infection medication and supportive treatment. The surgical procedure is based on the patient’s general condition, the location of the brain abscess, and the efficacy of antibiotics. However, the ideal sequence of surgical intervention is still debated, for example, performing surgery on the brain abscess first or performing otological surgery and neurosurgery at the same time. To our knowledge, most patients underwent surgery for brain abscesses first. This article reports a case in which the patient had a middle ear cholesteatoma with the posterior wall of the mastoid sinus defect in the left ear 3 years after curing a middle ear cholesteatoma complicated with a brain abscess in the right ear. 

CASE PRESENTATION
Chief complaints
In October 2021, a 55-year-old male presented with intermittent otorrhea in the left ear.

History of present illness
The patient’s symptoms started a month ago with intermittent otorrhea in the left ear. His hearing in the left ear was poor. He had no complaints of the right ear.

History of past illness
The patient developed right ear otorrhea without hearing loss, tinnitus, vertigo, or headache in 2012. He visited our hospital because of hearing loss in the right ear and headache for 1 mo in 2018. Physical examination showed congestion of the right external auditory canal and a large amount of purulent discharge near the tympanic membrane. Pure tone audiometry showed mixed hearing loss in both ears, and the pure tone averages of air conduction were 70 dB in the right ear and 97 dB in the left ear. Computed tomography (CT) showed an area of low density in the right middle ear and mastoid and auditory ossicle defects. The parietal wall of the right tympanic cavity and the posterior wall of the mastoid sinus were thin and less continuous. There was a small amount of soft tissue flocculent shadow in the left ear tympanum and the mastoid sinus (Figure 1A). Cranial magnetic resonance imaging (MRI) revealed an area of low intensity encapsulated by an area of high intensity in the right temporal lobe (Figure 2A). We diagnosed him with a brain abscess secondary to middle ear cholesteatoma. After consultation with a neurologist, the patient was transferred to the Department of Neurology and received surgery to drain the abscess after one week of systemic antibiotic treatment. The patient received a modified radical mastoidectomy in our department 3 wk later. After 1 mo, an MRI reexamination showed that there was no abscess in the brain (Figure 2B).

Personal and family history
The patient’s family history was unremarkable.

Physical examination
Physical examination showed that pus and debris filled the left middle ear cavity. The pure tone averages of air conduction were 55 dB in the right ear and totally deafness in the left ear.

Laboratory examinations
The patient had no meaningful laboratory results throughout the examinations.

Imaging examinations
CT showed that the area of the soft tissue density in the left middle ear and mastoid was significantly increased compared to the CT in 2018. The posterior wall of the mastoid sinus and auditory ossicles in the left ear wasdestroyed, leaving the left middle ear connecting with the brain (Figure 1B). There was no cholesteatoma in the right ear. An MRI showed no recurrence of brain abscess (Figure 2C).

FINAL DIAGNOSIS
We diagnosed the patient with left middle ear cholesteatoma.

TREATMENT
The patient underwent a modified radical mastoidectomy in the left ear.

OUTCOME AND FOLLOW-UP
A follow-up examination showed that the patient had recovered well.

DISCUSSION
Otogenic brain abscess is the second most frequent intracranial complication of chronic otitis media[2] and remains a life-threatening complication with an 8%–26.3% mortality rate[3]. The incidence of otogenic brain abscess was once reported to have decreased from 2.3% to approximately 0.1% after the discovery of antibiotics and the development of diagnostic methods[4,5]. However, the incidence has been on the rise[6] in developing countries since 2006, probably due to the resistance caused by the extensive use of antibiotics. We summarized previous studies about otogenic brain abscesses (Table 1) [1,7-18], which showed that males were more commonly affected than females. The cerebellum and temporal lobe were the most frequently affected. In our study, the patient was male and the abscess was in the temporal lobe, which is consistent with previous studies. A bacterial infection usually spreads to the brain via the temporal bone and the dura, as cholesteatomas are known to destroy the bone. For this patient, the infection was suspected to spread via the mastoid to the brain as the temporal bone was destroyed. For treatment, the general agreement is that surgical removal of the brain abscess with systemic antibiotic administration is the preferred treatment, although some studies have shown that nonsurgical conservative treatment is effective for specific types of brain abscesses[12,19-20]. However, the appropriate treatment remains controversial regarding whether, when, and what type of surgery is needed in individual patients[14], as cases of a brain abscess caused by middle ear cholesteatoma are sporadic. The treatment strategy is usually based on the particular institution’s level of experience. It is generally believed that surgery for the middle ear should be performed as soon as possible[3,21]. Nevertheless, there is an opinion that emergency surgery within 24 h is no longer recommended because of antibiotic use[19,22]. The blood supply to the bone may be affected by mastoid surgery, thus affecting the effect of antibiotics[14,23]. In the past, it was believed that neurosurgery should precede ear surgery, as mastoid surgery alone cannot prevent the development of the abscess[24]. A medical record of all patients treated for otogenic intracranial abscesses between 1970 and 2012 at a tertiary referral center in Finland showed that 69% of neurosurgeries were performed before ear surgery[1]. Currently, some clinicians advocate performing otological surgery and neurosurgery at the same time to prevent reinfection[10,25]. In this case, the patient was treated with antibiotics until he was neurologically stable, followed by neurosurgery for the abscess. Surgery for middle ear cholesteatoma was performed until the abscess almost disappeared. 
There are limited studies of the contralateral ear in patients with cholesteatoma. In patients with cholesteatoma in the middle ear, 46%-65% of the contralateral ears had abnormalities, such as tympanic membrane retraction and cholesteatoma, cholesteatoma was identified in 7%-16.9% of patients[26-29]. The study of da Costa et al[27] suggested that the contralateral ear is cruising in the same direction only one or two steps behind the most affected ear. Studies showed that the degree of temporal bone pneumatization, eustachian tube function, and development of the anterior epitympanic space are significantly decreased in the contralateral ears of patients with unilateral cholesteatoma[30]. These studies indicated that there is a high chance of developing a brain abscess secondary to contralateral ear cholesteatoma if there has been a brain abscess secondary to cholesteatoma in the most affected ear. Gupta et al[31] reported a case of a patient with a bilateral otogenic brain abscess. In this case, the patient had cholesteatoma in the bilateral ears at the initial cholesteatoma diagnosis. The cholesteatoma in the patient’s left ear was very mild 3 years ago. However, cholesteatoma of the left ear developed rapidly. The patient’s CT showed that the posterior wall of the mastoid sinus was destroyed and the cholesteatoma attached to the skull 3 years later. An otogenic abscess is likely to recur if not treated in time. 

CONCLUSION
We experienced a case of cholesteatoma in the contralateral middle ear 3 years after an otogenic abscess caused by middle ear cholesteatoma was cured. The cholesteatoma proliferated quickly in 3 years, destroyed the temporal bones, and was likely to form an intracranial abscess again if the patient was not treated in time. The detailed examination and regular follow-up of the contralateral ear to detect early abnormalities and initiate timely treatment are vital for the prevention of otogenic complications in patients with otogenic abscesses secondary to middle ear cholesteatoma of one ear.
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Figure Legends
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Figure 1 Axial computed tomography scans showed cholesteatoma. A: The presence of soft tissue density in the right middle ear in 2018; B: A reduced soft tissue shadow in the mastoid cavity of the right ear and an increased soft tissue shadow in the mastoid cavity of the left ear with a bony defect of the temporal bone (arrow) in 2021.
[bookmark: _GoBack][image: WJCC-10-10220-g002]
Figure 2 Axial magnetic resonance imaging shows brain abscess. A: A low-intensity area encapsulated by the tan area, i.e., a high-intensity area, in the right temporal region (arrow) on April 30, 2018; B: No brain abscess was showed on June 7, 2018; C: No brain abscess was found on October 24, 2021.



Table 1 Summary of related literatures about an otogenic brain abscess
	Date
	Country
	Number
	Children/Adult
	M/F
	L/R/Both
	Localization
	Treatment
	Ref.

	1990-1996
	India
	36
	21/16
	26/10
	19/11/6
	Cerebellum 17 Temporal lobe 9 subdural 10
	Concurrent craniotomy and mastoidectomy
	Kurien et al[7]

	1968-1999
	Turkey
	41
	26/15
	27/14
	19/22/0
	Cerebellum 17 Temporal lobe 23 both 1
	RM + drainage through the cavity: 28 
RM + Burr hole: 7
RM + craniotomy: 6
	Sennaroglu et al[8]

	1984-2002
	India
	10
	N
	N
	N
	Cerebellum 4 Temporal lobe 6
	RM + drainage through the cavity
	Syal et al[9]

	1985-2004
	India
	73
	N
	45/28
	N
	Cerebellum 5 Temporal lobe 13 Subdural 2 Multiple 1 Perisinus 11 Extradural 29
	RM + drainage through the cavity
	Morwani et al[10]

	2000-2008
	United States
	30
	30/0
	18/12
	14/16
	Cerebellum 2 Temporal lobe 5 epidural 16 
Petrous apicitis 3
	Craniotomy with mastoid 6 
Craniotomy without mastoid 3 
Mastoidectomy with PE tube 21 
PE tube 2 
Antibiotics alone 2 
	Isaacson et al[12]

	2003-2009
	UK
	6
	5/1
	3/3
	3/3
	Subdural 4 Cerebellum 2 
	mastoidectomy with needle drainage 5 
With burr hole 1
	Alaani et al[11]

	1999-2010
	Danmark
	7
	2/5
	6/1
	N
	Temporal lobe 6 Cerebellum 1 
	Craniotomy 1;
Aspiration, Mastoidectomy 3 Aspiration & Mastoidectomy 1
	Lildal et al[13]

	2009-2014
	India
	22
	9/131
	17/5
	N
	Temporal lobe 7; Cerebellum 15 
	Single-stage transmastoid drainage along with meticulous mastoid clearance
	Mukherjee et al[14]

	1970-2012
	Finland
	18
	2/16
	16/2
	N
	Temporal lobe 14 Cerebellum 2 Other 2
	Punction 14; 
craniotomy 3; 
ventriculostomy 1; 
radical mastoid 14; mastoid revision 1
	Laulajainen Hongisto et al[1]

	2004-20212
	Italy, Japan, United States, Indonesia
	5
	1/4
	4/1
	2/3
	Temporal lobe 3 Cerebellum 1 Other 1
	Craniotomy+RM 2
Drain abscess+RM 1
Drain abscess +Canal down procedure 2
	Darmawan et al[18], Majmundar et al[17], Watanabe et al[16], Paolini et al[15]


19 patients are under 20 years, and 13 patients aged 20 and older.
2Summary of case reports.
RM: Radical mastoidectomy; M: Male; F: Female; L: Left; R: Right; Both: Left and right; N: Not mentioned.
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