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Abstract The purpose of this study was to review our
patients with complications of chronic suppurative otitis
media (CSOM) and compare with literature. This retrospec-
tive study was performed over 10 years in our tertiary refer-
ral university hospital. During this period 4,630 patients
with CSOM were admitted to the department and 906
patients underwent a surgery. From the records of the 4,630
patients, 121 patients (2.6%) with complications were iden-
tiWed. Of the 906 CSOM patients that underwent a surgery,
511 had cholesteatoma, and 395 had granulation and/or
polyp tissue. Ninety-four of 511 (18.4%) patients with cho-
lesteatoma and 27 of 395 (6.8%) patients with granulation
and/or polyp tissue had a complication. Of the 121 compli-
cated CSOM patients, 57 extracranial (47.1%) and 37 intra-
cranial (30.6%). Multiple combined complications were
occurred in 27 (22.3%) patients. The mastoid abscess was
the commonest extracranial complication (28.3%); it was
followed by labyrinthitis (9%), facial nerve paralysis
(8.4%), and Bezold’s abscess (1.3%). The most common
intracranial complication was lateral sinus thrombophlebi-
tis (19.5%), followed by perisigmoid sinus abscess

(13.5%), meningitis (9%), brain abscess (6.5%), and extra-
dural abscess (4.5%). Most frequent intraoperative Wnding
of complicated CSOM patients was cholesteatoma, with the
exception of patients with facial nerve paralysis. There was
no mortality in any of our patients. The additional morbidi-
ties were recorded in 25 patients (20.6%). In this study, we
emphasize the importance of an accurate and early diagno-
sis, followed by adequate surgical therapy and a multidisci-
plinary approach.
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Introduction

Chronic suppurative otitis media (CSOM) is a very com-
mon disease that should be carefully treated, as severe com-
plications can develop. Despite the signiWcantly decreased
incidence of CSOM-related complications since the intro-
duction of antibiotics, this clinical problem has not been
eliminated [1, 2]. CSOM remains a serious concern, partic-
ularly in developing countries and socioeconomically poor
regions [3]. There continue to be reports of CSOM-related
complications as life-threatening [1–6].

Complications of CSOM can be classiWed as extracranial
(EC) or intracranial (IC) [5, 7]. Extracranial complications
include mastoid abscess, petrositis, labyrinthitis, facial
nerve paralysis (FNP), and Bezold’s abscess. Intracranial
complications comprise intracranial abscess, including
extradural, epidural, subdural, perisigmoid sinus, and brain
abscesses; lateral sinus thrombophlebitis (LST), meningitis,
and otitic hydrocephalus. The pathophysiology of compli-
cations of CSOM remains somewhat of a mystery. Owing
to the rarity of complications, few systematic studies have
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been performed. The pathways of EC and IC complications
include thrombophlebitis of the venules of the adjoining cra-
nial bones, bone erosion by pressure or enzymatic actions,
preformed pathways, and hematogenous spread [4].

Here, we review the complications of CSOM in patients
presenting to a tertiary care university hospital. As our hos-
pital is a tertiary referral center for neurootological and
neurosurgical patients and serves a population of more than
4 million in our region, the incidence of complications of
CSOM can be estimated accurately. In addition, we com-
pare our Wndings to those of other investigators.

Materials and methods

The study was approved by the local research and ethics
committee of the Dicle University Faculty of Medicine
(246/20.10.2011). Between January 2000 and July 2011,
patients with CSOM were diagnosed and treated in the
Department of Otolaryngology of the Dicle University Fac-
ulty of Medicine in Diyarbakir, Turkey. CSOM patients
who were admitted to our hospital were identiWed by
searching a computerized hospital database, using the
following International ClassiWcation of Diseases, 10th
Revision (ICD-10) codes: H.66.1 chronic tubotympanic
suppurative otitis media, H.66.2 chronic atticoantral suppu-
rative otitis media, and H.66.3 other chronic suppurative
otitis media. We also retrospectively reviewed the clinical
notes and follow-up data of all patients who underwent a
mastoidectomy as a minimum intervention for treatment of
CSOM. The charts of patients presenting with a diagnosis
of otogenic complications of CSOM were reviewed.
Patients with complications of CSOM were classiWed as EC
(mastoid abscess, petrositis, labyrinthitis, FNP and Bez-
old’s abscess) or IC (intracranial abscess, including extra-
dural, epidural, subdural, perisigmoid sinus, and brain
abscesses; lateral sinus thrombophlebitis; meningitis; and
otitic hydrocephalus), as previously described [5, 7]. All
patients were underwent radiological studies including at
least a contrast-enhanced computed tomography (CT). A
contrast enhanced magnetic resonance imaging (MRI) and
magnetic resonance venography were done to detect intra-
cranial complications of CSOM and to conWrm lateral sinus
thrombosis. Pure tone audiometry could be performed only
in conscious patients. The operation theater log books were
examined to identify intraoperative Wndings of patients
with complications of CSOM. Patients with complications
of acute suppurative otitis media, and tympanoplasties
without mastoidectomy were excluded.

Of 4,630 CSOM patients, 121 patients with complica-
tions of CSOM (56 females and 65 males) were included in
this study. The demographics, chronological distribution,
etiology, symptoms on admission, bacteriology, radiology,

treatments, intraoperative Wndings, duration of hospital
stay, complications, and outcomes of patients were
reviewed and analyzed. Evaluated outcomes included post-
operative clinical Wndings, morbidity, and mortality. Fol-
low-up was limited to the duration of the hospital stay and
any readmissions or clinical return visits.

All data were analysed using the SPSS software (ver.
15.0; SPSS, Chicago, IL, USA). The number of patients in
each complication group was compared using the Chi-
square test. Values of P less than 0.05 were deemed to indi-
cate statistical signiWcance.

Results

During the period from January 2000 to July 2011, 4,630
patients were diagnosed with CSOM, and 906 patients
underwent a mastoidectomy as a minimum intervention
for treatment of CSOM. From the records of the 4,630
patients, 121 patients with complications were identiWed
(2.6%), and all of them underwent a mastoidectomy. Of
the 906 CSOM patients that underwent an operation, 511
had cholesteatoma, and 395 had granulation and/or polyp
tissue. Of the 511 patients with cholesteatoma, 94
(18.4%) had a complication. Of the 395 patients with
granulation and/or polyp tissue, complications were iden-
tiWed in 27 patients (6.8%).

The male to female ratio was 1.16. The patients with
complications of CSOM ranged in age between 4 and
72 years, with an average age of 24 § 15 years (Fig. 1).
The chronological distribution of the patients is shown in
Figs. 2 and 3. Since 2006, there has been an upward trend
in the number of presented patients.

Fig. 1 The age distribution of complications of chronic suppurative
otitis media
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One hundred and Wfteen (95%) patients complained of
otorrhoea and 97 (80%) patients had headache as their main
symptoms. The distribution of symptoms is shown in
Table 1.

An EC, IC, or combined EC and IC complication
occurred in 57 (47.1%), 37 (30.6%), or 13 (10.75%)
patients, respectively. In addition, more than one IC com-
plication or more than one EC complication occurred in 13
(10.75%) patients or one (0.8%) patient, respectively.
Details of the 155 CSOM-related complications in the 121
patients are presented in Table 2.

A mastoid abscess was the most common EC complica-
tion (28.3%) in our series, followed by labyrinthitis (9%),
FNP (8.4%), and Bezold’s abscess (1.3%). The most com-
mon IC complication was LST (19.5%), followed by peri-
sigmoid sinus abscess (13.5%), meningitis (9%), brain
abscess (6.5%), and extradural abscess (4.5%) (Fig. 4). In
patients with multiple complications, a combination of
mastoid abscess and perisigmoid sinus abscess occurred
most frequently, followed by a combination of mastoid
abscess and LST.

Of 121 patients with 155 CSOM-related complications,
36 had an IC abscess (29.7%). A perisigmoid sinus abscess
was the most common intracranial abscess (21 of 155)
(13.5%). A temporal lobe abscess was found in eight
(5.1%), extradural abscess in seven (4.5%), cerebellar
abscess in one (0.6%), and occipital abscess in one patients
(0.6%), respectively (Fig. 5). Two of the 36 patients had a
combination of perisigmoid sinus abscess and extradural
abscess. Eight (22%) of the 36 patients with an IC abscess
had concomitant LST. We did not diagnose any otitic
hydrocephalus in our patients.

All patients had a CT scan. For 107 patients, MRI had to
be included to reach a deWnitive diagnosis. Only six
patients underwent magnetic resonance venography, which
conWrmed LST (Fig. 6).

Fig. 2 The chronological distribution of mastoidectomy and extracra-
nial (EC), intracranial (IC) complications of chronic suppurative otitis
media

Fig. 3 The chronological distribution of extracranial (EC) and intra-
cranial (IC) complications of chronic suppurative otitis media

Table 1 Presenting symptoms of 121 patients with complications of
suppurative chronic otitis media

Symptom No. of patients Percentage (%)

Otorrhoea 115 95

Headache 97 80

Meningeal sign 54 41

Fever 74 61

Vertigo 65 53

Postauricular swelling 44 36

Cranial nerve paralyses 13 10

Table 2 The occurrences of EC and IC complications in 121 patients

Several patients had more than one complication

Complication Occurrence of 
complication

Extracranial

Mastoid abscess 44 (28.3%)

Labyrinthitis 14 (9%)

Facial nerve paralysis 13 (8.4%)

Bezold’s abscess 2 (1.3%)

Intracranial

Lateral sinus thrombophlebitis 30 (19.5%)

Perisigmoid sinus abscess 21 (13.5%)

Meningitis 14 (9%)

Brain abscess 10 (6.5%)

Extradural abscess (including 
epidural abscess and subdural abscess)

7 (4.5%)

Otitic hydrocephalus 0

Total 155 (100%)
123



72 Eur Arch Otorhinolaryngol (2013) 270:69–76
The results of bacterial cultures were available for only
47 (38.8%) of the 121 patients. The most common bacterial
organisms were Staphylococcus aureus, Proteus mirabilis,
Streptococcus pneumoniae, and Pseudomonas aeruginosa.
Parenteral antibiotics in diVerent combinations were
administered to patients immediately upon admission to the
hospital.

Considering the clinical evolution and imaging results,
all patients with complications of CSOM were surgically
treated. All patients with EC complications were treated by
a canal wall-down mastoidectomy. All 13 patients with
FNP underwent a canal wall-down mastoidectomy and

facial nerve decompression. Patients with IC complication
were surgically treated by a radical mastoidectomy. With
the exception of FNP patients, cholesteatoma was the most
frequent intraoperative Wnding. There is no any statistically
signiWcance diVerence between cholesteatomatous and
non-cholesteatomatous patients in the terms of complica-
tions with the exception of FNP (p > 0.05) (Table 3).

Surgical treatment of LST was performed without the
need for neurosurgical intervention. Our surgical manage-
ment to LST as follows; after a mastoidectomy, a conWrma-
tory needle aspiration to lateral sinus was performed. If free
blood was aspirated then no further intervention was per-
formed. If there was no return of blood, the outer wall of
the thrombosed sinus was incised, and the infected throm-
bus was suctioned. The evacuation of thrombosed sinus
was performed in 12 patients. In the remaining 18 patients,
only a needle aspiration was performed, with no further
intervention. One patient with severe visual loss was treated
with anticoagulants include intravenous heparin followed
by oral warfarin. The internal jugular vein did not ligated in
any of patients. We did not performed revision surgery for
recurrent or progressive thrombosis in any of our LST
patients.

Eleven of 16 patients with extradural or brain abscess
underwent drainage of the abscess before a mastoidectomy
was performed by the neurosurgery team.

The duration of hospitalization ranged from 5 to 32 days
(mean 11.5 days), with 87% of the patients being dis-
charged during the Wrst 10 days after admission.

Fig. 4 The distribution of complications according to pathologies
(FNP facial nerve paralysis, LST lateral sinus thrombophlebitis, PS ab-
scess perisigmoid sinus abscess)

Fig. 5 Magnetic resonance imaging of a patient with right temporal
lobe brain abscess

Fig. 6 Magnetic resonance venography image demostrating loss of
signal and lack of Xow in the right lateral sinus indicative of thrombus
(white arrow)
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There were no mortalities caused by complications of
CSOM. Additional morbidity was recorded in 25 patients
(20.6%). Twelve patients suVered additional sensorineural
hearing loss and Wve had facial nerve paralysis. In patients
with lateral sinus thrombophlebitis, one patient had severe
visual loss and one had severe balance problem after sur-
gery. In patients with brain abscess, three had postoperative
hemiparesis, one had cerebellar ataxia. Two patients had a
recurrent brain abscess. Of the two patients with a recurrent
brain abscess, one had bilateral cholesteatomatous CSOM,
and an operation was Wrst performed on the right side, fol-
lowed 1 week later by an operation on the left side.

Discussion

Several reports have documented a decrease in the inci-
dence of patients with complications of CSOM. However,
we observed an increase in the incidence of patients with
complications of CSOM since 2006, which is in contrast to
recent improvements in medical care. This trend prompted
our review, but we found no explanation for the increase,
other than the population increase in the region. Our study
contributes new data to the current literature on this topic.
In 2000, Osma et al. [5] reported 93 cases of CSOM com-
plications during the period from 1990 to 1999 in the
Department of Otolaryngology of the Dicle University Fac-
ulty of Medicine. Here, we reported CSOM complications
during the last decade. No other reported study compares

CSOM complications of the last two decades. Our study is
unique in that it includes a large number of patients and
compares data between the last two decades at the same
center [2, 7–9].

The age distribution showed that most of our patients
were young and middle-aged. According to literature, these
complications are more frequent in young and middle-aged
adults [5, 8, 9]. For unknown reasons, complications of
CSOM occur predominantly in males, which was noted in
our study as well [10, 11].

The most frequent symptoms of our patients were otor-
rhoea, headache, and fever which were similar to other
reports [2, 8, 9]. Early diagnosis is the key to minimizing
the eVects of CSOM complications. The physician should
be suspicious of complications when there is fever associ-
ated with chronic perforation, increased otorrhea, an infero-
laterally displaced pinna, retroorbital pain on the side of an
infected ear, vertigo or nystagmus in a patient with an
infected ear, facial paralysis on the side of an infected ear,
headache or lethargy, papilledema, meningismus, or focal
neurological signs or seizures.

Previous studies of large series of patients have shown
CSOM complication rates similar to the rates in our series.
Kangsanarak et al. [2] reviewed 17,000 patients with sup-
purative otitis media and found 102 cases with IC and EC
complications; they calculated the prevalence of complica-
tions as 0.69% among the population with suppurative oti-
tis media. In another series of 24,321 otitis media patients
from a 13-year period, Kangsanarak et al. [8] reported 87
cases with 140 IC complications, representing a prevalence
of 0.36% for IC complications. Mustafa et al. [9] found that
among 1,803 patients with chronic otitis media with choles-
teatoma during a 10-year period (1994–2004) in Kosovo,
91 patients (5%) had complications. From our center, Osma
et al. [5] reviewed 2,890 chronic otitis media patients dur-
ing a 9-year period (1990–1999) and found 93 patients
(3.22%) with complications. We calculated the prevalence
of CSOM complications as 2.6% in the patients we
reviewed. Our study demonstrated that, complications of
CSOM still remains a serious concern.

Although IC complications were more frequent than EC
complications in our previous study in 2000 [5], EC com-
plications occurred more often than IC complications in the
present study, as also reported by others [2, 9]. In the pres-
ent study, 10.75% of patients had a combination of IC and
EC complications. Mastoid abscesses and perisigmoid
sinus abscesses were the most common associated compli-
cations. We believe that any possibly associated complica-
tion should be examined carefully when a complication is
present.

Similar to other reports, mastoid abscess was the most
common EC complication in the present study. The distri-
bution of EC complications was similar between our study

Table 3 The pathologies of each complication group

Several patients had more than one complication
a Statistically signiWcant (P < 0.05)

Complication Cholesteatoma(+) 
(n = 511)

Cholesteatoma(¡) 
(n = 395)

Extracranial

Mastoid abscess 38 (7.4%) 6 (1.5%)

Labyrinthitis 12 (2.4%) 2 (0.5%)

Facial nerve paralysis 5 (1%) 8 (2%)a

Bezold’s abscess 1 (0.2%) 1 (0.2%)

Intracranial

Lateral sinus 
thrombophlebitis

23 (4.6%) 7 (1.8%)

Perisigmoid sinus 
abscess

18 (3.2%) 3 (0.7%)

Meningitis 8 (1.6%) 6 (1.5%)

Brain abscess 9 (1.8%) 1 (0.2%)

Extradural abscess 
(including epidural 
abscess and subdural 
abscess)

4 (0.8%) 3 (0.7%)

Otitic hydrocephalus 0 0

Total 118 (23%) 37 (9.1%)
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and that of Osma et al. [5]. However, the distribution of IC
complications appeared to diVer. In our study, LST was the
most common IC complication, followed by perisigmoid
sinus abscess and meningitis. While mastoid abscess was
the most common EC complication reported by Osma et al.
[5], meningitis was the top IC complication at our center in
2000. The present study draws attention to the increased
incidence of LST and perisigmoid sinus abscess as IC com-
plications in our region.

In our institution, CT is a proven diagnostic method of
choice for evaluating inXammatory diseases of the temporal
bone. MRI is the study of choice for locating otogenic
intracranial complications. CT may be limited in diVerenti-
ating soft tissue density in acute infection. In cases of intra-
cranial infection, MRI may improve the diagnostic
accuracy, with increased sensitivity and speciWcity [12].
Due to high occurrence of multiple complications, a combi-
nation with CT scanning and MRI was recommended in
every complicated CSOM patients to exclude other coexis-
ting intracranial complications [13]. Magnetic resonance
venography are said to be the most deWnitive method of
demonstrating LST. However, it is an invasive procedure
and carry a risk of stroke or dislodging the thrombus [14].
In our patients, MR venography was performed only in lim-
ited patients with indeterminate radiologic examinations
suspicious for but not diagnostic of LST.

The bacteriological Wndings of our study were very simi-
lar to those of recent reports [2, 6, 9]. Only 24 patients
(19.8%) had a positive bacterial culture. As antibiotics are
commonly used for CSOM, cultures are often negative, as
noted in previous studies [15–17].

Previously reported surgical Wndings have implicated the
presence of a cholesteatoma as the most frequent surgical
Wnding of both EC and IC complications. Kangsanarak
et al. [2] found that 80% of patients had complications
associated with a cholesteatoma due to chronic otitis media.
Osma et al. [5] reported that 78.5% of patients had a cho-
lesteatoma, while 21.5% had granulation. This was also
evident in our study. With the exception of FNP, cholestea-
toma was the most common operative Wnding in the middle
ear and mastoid cavity in patients with complications of
CSOM.

In most studies, mastoid abscess was the most common
EC complication [5, 9, 18]. In the present study, a mastoid
abscess was observed in 44 (27.8%) patients, all of whom
were given antibiotic treatment and underwent drainage of
the abscess. A mastoidectomy was indicated in CSOM
patients who underwent surgical treatment for a mastoid
abscess.

Only a few studies have reported the incidence of FNP
[5, 19–21]. According to these studies, the frequency of
FNP in CSOM ranges from 0.16 to 14.3%. In our study, the
incidence was 8.2%. Altuntas et al. [19] reported that 70%

of FNP patients with CSOM have a cholesteatoma. We
found granulations to be more common (61%) than cho-
lesteatomas, demonstrating that granulation tissue is as
important as a cholesteatoma in the etiology of FNP due to
CSOM. FNP is possibly a result of the inXammatory
response within the fallopian canal leading to the infection.
Djeic and Savic [21] have proposed that FNP in otitis
media develops when inXammation involves the facial
nerve. Spread of the infection along the nerve tissue, rather
than compression atrophy, may be the major factor in most
cases of FNP resulting from CSOM [22]. Our Wndings are
in accordance with those of previous studies. The tubercu-
lous otitis media is a rare cause of FNP [23]. During sur-
gery the presence of abundant granulation tissue in the
middle ear and mastoid air cells in a patient with FNP may
suggestive of tuberculosis. The presumptive diagnosis of
tuberculous otitis media is often made on the histopathol-
ogy of granulation tissue [24]. In our patients, preoperative
clinical Wndings, radiologic examinations, and laboratory
tests were negative for tuberculosis. Moreover, no postop-
erative histopathological examination was reported as
tuberculosis in any of our patients.

The incidence of labyrinthitis was higher in our patients
with cholesteatoma than in our patients without cholestea-
toma. All patients with labyrinthitis were given antibiotic
treatment before surgery.

LST is generally considered the third or fourth most
common IC complication and is frequently associated with
other IC and EC complications [7, 8, 25]. However, in our
study, LST was the most common IC complication. Mos-
tafa et al. [3] also reported LST as the most common IC
complication. Osma et al. [5] found only one patient with
LST among 93 patients with complications of CSOM at our
center from 1990 to 1999. The apparent increase in the inci-
dence of LST in patients with intracranial complications of
CSOM in our region may be the result of better detection
owing to technological improvements in the radiology
equipment at our center. In our study, patients with LST
exhibited very diVerent clinical symptoms. Only six of 30
patients reported fever within 24 h prior to admission. In
our experience, current treatment patterns and the classical
presentation of spiking fever and headache are only par-
tially correct. Most of our cases progressed daily, and a
diagnosis of thrombosis was established. Surprisingly, two
patients progressed to confusion, tremor, and fever within
hours. Thus, a high index of suspicion is needed to avoid a
missed diagnosis or delayed treatment that may potentially
have catastrophic consequences. Clinicians must remain
alert for clinical signs and symptoms that indicate the onset
of this potentially serious complication. When diagnostic
modalities conWrm LST, surgery should be immediately
scheduled to verify the diagnosis by surgical exploration of
the sinus plate. The dilemma faced intraoperatively is the
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management of the thrombosed sinus [11, 13, 25]. Options
range from needle aspiration to removal of the thrombosed
sinus. Most studies support incision of the lateral sinus and
evacuation of the thrombus [11, 13, 15]. Seven et al. [7]
found no diVerence in outcome between patients who
underwent only conWrmatory needle aspiration and those in
whom the thrombus was removed. Recent reports have
shown that when the surrounding granulation tissue and
inXammation are removed through a mastoidectomy, the
lateral sinus will recannalize without clot evacuation [7,
25]. However, removal of all infected tissue is mandatory
for eVective treatment. We remove the infected thrombus
from the lateral sinus whenever possible because we
believe that this prevents systemic hematogenous spread of
infection and thereby improves the prognosis. The routine
use of anticoagulation for septic otogenic lateral sinus
thrombosis is controversial. Most authors agree that antico-
agulants have no place in the management of lateral sinus
thrombosis [26–28]. Anticoagulation has been advocated to
prevent extension of the thrombus to distal sinuses [15].
Risks of anticoagulation include releasing septic emboli
from clot breakdown, and uncontrollable haemorrhage at
the surgical site [11]. The indications of anticoagulation
treatment in septic otogenic LST include evidence of
thrombus progression, neurologic changes, persistent
fevers, and embolic events [29]. In our study, only one
patient with severe visual loss was treated with anticoagu-
lants.

Perisigmoid sinus abscess was the most common IC
abscess, followed by temporal lobe, epidural, cerebellar,
and occipital abscesses. This distribution of IC abscesses is
comparable to that presented by previous studies [5, 8, 30].
A perisigmoid sinus abscess was often associated with LST
in our study. Meningitis was the most frequent concurrent
complication in our patients with an IC abscess.

In our center, the time of surgical decision-making in
CSOM patients with IC complications was based on an
emergency mastoidectomy within 24 h. A full treatment
plan included a canal wall-down mastoidectomy. A concise
deWnition of the appropriate neurosurgical procedure in
patients with IC complications remains elusive. Our treat-
ment method is based on the preferences of our neurosurgi-
cal colleagues.

The current mortality rates in patients with intracranial
complications of CSOM have dropped to a range of 0–25%
[2, 8, 9]. Greenberg and Manolidis [31] studied 90 patients
who had undergone surgery for complications of CSOM
during a 2-year period (1997–1999), and observed no mor-
talities. The decrease in mortality in our clinic from 16.1%
as reported by Osma et al. [5] to 0% in the present study
may be attributable to improvements in surgical techniques,
advances in critical care, close cooperation among clinics,
training of doctors at peripheral hospitals to recognize the

seriousness of this complication, and early referral of
patients to either the otolaryngology or infectious diseases
and neurosurgical departments.

Conclusion

Although the incidence of complications of CSOM has
decreased in recent decades, it remains too high. Excessive
use and misuse of antibiotic treatments may cause masked
presentations, thereby reducing the diagnosis. It is critical
that clinicians remain alert for clinical signs and symptoms
that may indicate the onset of these potentially serious com-
plications and be prepared to examine patients for the pres-
ence of more than one complication.

ConXict of interest None.
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