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Abstract

Background: Acute Mastoiditis is an uncommon finding in childre The signs and symptoms includes a history ofrbéa, post aural
swelling, pain in the ear, a shift in pinna positand tenderness over the mastoid region. The stingd at analyzing retrospectively clinical
and etio-pathological characteristics of pediatidate mastoiditis and mastoid abscess in 58 childnel to plan a strategy for the management
in our Hospital.Methods: Retrospective evaluation of the medical records &fchildren aged below 14 years was scrutinizedetmnd
demographic data, history, investigations, etiatafjifactors and treatment outcomes to establisteatment protocol for future adaptation.
Results: 58 patient records were taken up in the presedyspatients mean age was 8+ 1.4 years. In 14remil{24.03%) previous history of
CSOM was reported. All children had clear evidenfceast-auricular inflammation. Other clinical feega like shift in pinna position, otorrhea,
fever and otalgia were noted. Increase in WBC couri9.35% of the cases, anemia with Hb less tham3§%g was noted in 16 (27.64%)
patients.Conclusion: Surgical exploration of the middle ear cleft afigitial stabilization of the child with medical &ment gave statistical
significant cure rate with low recurrence rate.
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INTRODUCTION

There is a fall in the incidence of Acute Mastaglit
and Mastoid abscess since the advent of antibiotics
and awareness of ENT specialist treatment. At the
beginning of the 20th century, 50% of all patients
of otitis media used to progress to coalescent
mastoiditis. The incidence fell to 0.4% by 1959 and
reached to present figure of 0.24%. During the time
of Friedrich Bezold (1824-1908), 20% of the
patients with mastoiditis developed a sub peridstea
abscess.[1] Acute Otitis Media is the most common
pediatric infections. While it has limited symptom
duration, but sometimes may progress to
suppurative complications with higher morbidity
and even mortality.[2]

The incidence is increasing in the recent past (10
years) evidence with reporting in the literature.
This may be attributed to increase in the increased
resistance to the antibiotics and practice of
conservative treatment and watchful waiting.[3,4]
The incidence of Acute Mastoiditis in children
under 14 years is nearly 1.2 to 4.2 per year in
developed countries.[5] Sub-periosteal absc
(SA) is the commonest complication of
Acute  Mastoiditis.

It results from accumulation of pus in the mastoid
antrum and air cells rapidly, causing coalescerice o
the air cells due to increase in pressure and
inflammatory osteolysis of the trabeculae and outer
cortex.[7] Parenteral antibiotics combined with
retro-auricular puncture and grommet insertion is
an effective alternative to Mastoidectomy irhe t
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treatment of acute mastoiditis with SA in
children.[8] High grade fever; raised neutrophil
count, High C reactive protein levels may be used
as clinical and lab markers in the diagnosis of
Acute Mastoiditis.[9] CT scan of temporal bones
with or without contrast is a valid technique in
detecting the bony pathology in Acute Mastoiditis,
but its possibility of entraining a rise of pediatr
brain radiation has raised questions about the
necessity of using it.[10] CT scan has a sensjtivit
of 97% and specificity of 94% in detecting the
intracranial complications.[11,12].

MATERIAL AND METHODS

All the medical records belonging to children aged
below 14 years admitted with acute mastoiditis
were retrieved from Medical records section and
audited. The study period was between February
2012 and June 2013. The study was conducted at at
a tertiary care centre. The inclusion criteria/All.
children aged below 14 years with acute symptoms
and signs of acute mastoiditis irrespective of the
underlying pathology of CSOM or ASOM. 2.
Children with intracranial complications and
immune deficiency states were included. Exclusion
criteria: 1. Children previously undergone
Mastoidectomy. 2. Children with external otitis and
children with exanthema. History of present illness
was elicited to include pre admission, treatment,
duration of ear discharge, pain in the ear andrfeve
All the children were subjected to ENT
examination, including otoscopy wherever
possible. Clinical data concerning the age of the
child, gender, history of ear discharge, Pain i th
ear, Displacement of the pinna, otoscopy signs,
surgical and medical treatments before and after
admission were scrutinized. Bacteriological reports
HPE reports and CT scan reports and surgical
procedures undertaken were reviewed. The
diagnosis was based on the history, clinical signs
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and radiological findings in all the patients. Pats
receiving parenteral antibiotics, use of NSAIDs and
Myringotomy and Mastoid abscess incision and
drainage as in patients were considered as
conservative treatment. Children of this group were
given Injection Ceftriaxone sodium 60 mgs/Kg
body weight in 2 divided doses intravenously.
NSIAD diclofenac sodium or Paracetamol is given
according to their age and body weight twice daily.
Patients undergoing Cortical Mastoidectomy or
Modified radical Mastoidectomy after initial
medical treatment were considered as surgical
management. All the patients were followed up for
18 months for evidence of recurrence, wound
healing and graft uptake. The patients showing
improvement in hearing and absence of ear
discharge were considered as cured. Patients with
the failure of graft up take, recurrence of acute
mastoiditis and less than 10 dB gains in hearing
loss were considered as failed treatment protocol
and considered for revision of procedures. All the

data collected was analyzed using Chi square
calculator to know the statistical significance.

RESULTS

62 children presenting with symptoms and signs of
Acute Mastoiditis were included in the present

study. The youngest patient was 2 years old and the
eldest child was 14 years. The mean age was 9+
2.4, 38 (61.29%) children were males and 24

children (38.70%) were females. Among the 62

children 46 (74.19%) belonged to the age groups
between 7 and 14 years. All the patients (100%)
had discharge from the ear for more than one year
before presenting with symptoms of acute

mastoiditis. Pain in the ear was complained in 56
(90.32%), and fever in 53 (85.48%) of the children.

The mean of days before admission to this hospital
varied from 08 in the age group of 7-9 years and to
11 days among children of 10-14 years of age
[Table 1].

Table 1: Showing the age incidence and incidence of cliffeaures of Acute Mastoiditis (n=62).

Age Group | Number of | Male 38 | Female 24| Mean days Fever >38°C | Otorrhea 62 Otalgia
patients 62 | 61.29% 38.70% before 53 100% (56)-90.38%
admission 85.48%
(Days)

0-3 Yrs 04 03 01 10 04 04 04

4-6 Yrs 12 06 06 09 10 12 11
7-9 Yrs 24 15 09 08 20 24- 38.70% 20
10-14 Yrs 22 14 08 11 19 22- 35.48% 21

Other parameters recorded in the case sheets
showed that the children belonging to low socio
economic group were 45 (72.58%), children with
recent history of exanthema were 14 (12.90%) and
previous myringotomy were 11 (17.74%). The
middle ear cleft disease in the form of ASOM and
CSOM were reported in 23 (37.09%) and 39
(62.90%) respectively [Table 2]. History of
previous repeated ear discharge was seen in 18
(29.02%) of the children.

Meningeal signs were observed in 7 (11.29%)
patients, out of which 3 were from CSOM group
and 4 from ASOM group. Otoscopy showed a stage
of perforation in 9/23 (39.13%), congested and
bulging T.M in (34.78%) and Dull TM in 6/23
(26.08%) of the ASOM patients. Among the
CSOM patients central perforation was seen in
24/39 (61.53%), sub-total perforation in 8/39
(20.51%) and attic peroration in 7/39 (17.94%) of
the children. Otoscopy was not possible in 2
patients [Table 3].

Table 2: Showing other parameters like economic statugjémce of ASOM and CSOM (n=62).

Age Low Socio Exanthema Tuberculosis-8- Previous ASOM- 23 CSOM- 39
Group Economic 14- 22.58% 12.90% Myringotomy-11- 37.09% 62.90%
status-45 17.74%
0-3 yrs 03 01 00 00 01 03
4-6 yrs 09 06 02 02 05 07
7-9 yrs 18 03 03 04 09 15
10-14 yrs 15 04 03 05 08 14

Signs of Acute mastoiditis such as displaced pinna
in 60 (96.77%) and post aural edema in 100% of
the children was seen in the study [Table 4].

Total Count (>9000 cells/cu mm) was observed in
22(35.48%), Hemoglobin less than 8 Gms% in 19
(30.64%) and Leukocytosis >9000 cells/cu mm in

(53.22%) of the children. Staphylococcus aureus
was cultured in 29 (46.77%), Klebsiella in 17
(27.41%), Pseudomonas aerugenosa in 8 (12.90%),
E. coli in 3 (4.83%) and Streptococci in 11
(17.74%) of the specimens collected at the time of
incision and drainage and during surgery [Table 5].
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Table 3: Showing signs of Acute Mastoiditis with ASOM an8GM (n= 62).

ASOM-23 CSOM- 39
Age Meningeal Stage of Congested | Dull Central Subtotal Attic Otoscopy
Group signs +ve- | perforation | bulging T™M T.M perforation | perforation | perforation not
06 09 08 06 24 08 07 possible
02
0-3 yrs 01 01 00 00 02 00 00 01
4-6 yrs 02 02 01 02 03 02 01 01
7-9 yrs 01 04 03 02 11 02 04 00
10-14 yrs 03 02 04 02 08 04 02 00

Table 4: Showing other signs of Acute Mastoiditis (n=62).

Age Group Displaced pinna (60) Post aural edema-62- Mastoid Abscess Mastoid Abscess
96.77% 100% With CSOM With ASOM
0-3 yrs 04 03 00 02
4-6 yrs 12 09 05 04
7-9 yrs 22 18 07 04
10-14 yrs 22 13 03 02
Table 5: Showing Lab investigations and microorganism imisdViastoiditis (n=62).
Age WBC Hemoglobin | Leukocytosis | Staph | Klebsiella | Pseudomonas., E. coli | Strepto cocci
Group count 8 gms% Polymorphs- | aureus Aeruginosa
>9000 65%
cells/Cu
mm
0-3 yrs 01 01 01 01 01 00 00 01
4-6 yrs 08 06 09 08 03 02 00 04
7-9 yrs 06 07 11 11 07 01 02 02
10-14 yrs 07 05 12 09 06 05 01 04

CT scan temporal bones showed fluid levels in the
middle ear and mastoid antrum inl11 (17.74%), soft
tissue shadow in 12 (19.35%) together labelled as
clouding of mastoids 24(27.4%) and erosion of
Tegmen in 4 (6.45%), cortical fistula in 19
(30.64%) of the children. facial dehiscence was not
observed in any of the CT scan of temporal bones
[Table 6].

Conservative medical management was adopted in
25 (40.32%) patients. Among these 8 (12.90%)
underwent myringotomy and medical treatment. 18
(29-03%) children underwent Incision and drainage
of the post aural abscess and medical treatment.

18/25 (48%) of these children came with
recurrence and failure in control of ear discharge
was found in them [Table 7].

Cortical Mastoidectomy was done in 21 (33.87%)
of the patients and MRM was done in 16 (25.80%)
of the children. In all these 37 patients,
Tympanoplasty was done depending upon the
Ossicular damage and underlay grafting. Failure in
graft uptake and persistence of ear discharge was
seen 6/37 (16.21%) children after a 3 months
follow up. No recurrence in mastoiditis was
observed this group.

Table 6: Showing the Radiological signs of Acute mastosditi=62).

ASOM-23 Positive CT CSOM-39 Positive CT scan signs/28
scan signs 23/23
Age Group Fluid levels Soft tissue | Erosion of Erosion of Facial LSCC Cortical
shadow Tegmen sinus plate dehiscence | dehiscence fistula

0-3 yrs 00 01 00 00 00 00
4-6 yrs 01 01 01 01 00 00 05
7-9 yrs 04 04 02 01 00 00 07
10-14 yrs 06 06 02 02 00 00 07
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Table 7: Showing the medical management with recurrendgirte Mastoiditis patients (n=25).

Age Group Medical 2tr5eatment Failure wntg E;ecurrence Myringotomy Abscess drainage
0-3yrs-4 02 02 00 02
4-6 yrs- 12 06 03 02 04
7-9 yrs- 24 08 06 02 06
10-14 yrs- 22 09 07 03 06

Table 8: Showing the surgical treatment and the result8p=

Age Group Cortical Mastoidectomy MRM Tympanoplasty | Failure of graft Chi square statistic
21 16 37 06 P value
0-3yrs-4 00 00 00 01 Chi 8.3226
4-6 yrs- 12 02 03 09 01 P 0.003916
7-9 yrs- 24 10 06 18 02
10-14 yrs- 22 09 07 17 02

The Chi square statistic is 8.3226 The P- valug2 393916
(significant P Value is taken as 0.05) There idistaal
significance between the patients managed only by
conservative method and definitive surgical procedu
undertaken. Hence, in Acute Mastoiditis consenreativ
management has no role to achieve a higher cuedTable

8]..

DISCUSSION®

Acute Mastoiditis is more of an intra temporal cdicgtion

of ASOM rather than CSOM occurs as a result oflgimt
organisms or due to lowered immunity in the patidénis
due to inflammation of the Mucoperiosteum of theddhé
ear and the mastoid air cell system, resulting aoléection

of serous or mucoid or purulent fluid in the midekr cleft.
Build up of pressure within the cleft following hadal
invasion causes coalescence of air cells and ebrtione
necrosis. It is common in paediatric age group &fd
untreated, may lead to Ilife threaten intracranial
complications. Early recognition, investigation and
institution of appropriate treatment lead to a sfatitory
outcome. Although complications of Acute Otitis Med
have decreased in occurrence since the introduation
newer antibiotics, they are seen infrequently iibdcn and
remain still a serious complication with life-thteaing
consequences.[*¥] The complications may include
sometimes meningitis, epidural, subdural, and intra
parenchymal abscesses, vascular thrombosis, ostditisy
and abscesses deep within the neck it may presettiea
first evidence of ear disease. The main symptoraspaim,
fever, or otorrhea that persists despite apprapriat
treatment.[1,2] Children due to pain and apprelmensio
not allow otoscopy and hence clinical diagnosibased on
the presence of retro auricular swelling, erytherpa,
protrusion of the auricle plus evidence of coexistecent
otitis media.[13] The present study was retrospeateview

of case sheets of 62 such children attending theefaé
hospital attached to RIMS, KADAPA with either Acute
Mastoiditis or Mastoid Abscess. The clinical featr
demographic information and radiological studiesd an

treatment schedules adopted in treating the cmldage
analyzed. In addition, a detailed protocol was ted in
the light of the findings of the study for earlyadnosis,
imaging classification of the local inflammatorysdase and
diagnosis of associated complications and finalhe t
management. CT scan pictures in Acute Mastoidhisws
non-enhancing soft tissue shadows, fluid levelssicdar
destruction, and loss of trabeculae, cortical dsefesnd
involvement of Tegmen and Dural plates. The seiitsitdf
CT scan in the diagnosis of acute mastoiditis oreed as
87 to 100%.[14] Improvement in socio economic satu
all countries has resulted in reduction in incidenof
CSOM, but the incidence of complications of CSOM
remained same. Hence, these studies suggest hbat t
increase in incidence of acute mastoiditis is follg
ASOM rather than CSOM.[14,15] The current treatmant
mastoiditis is mainly antibiotics with surgery ressd to
myringotomy.[16,17] Mastoid abscess may developaas
complication of mastoiditis following both AOM and
COM.[18,19] It occurs when purulent material caotien
accumulates within the middle ear and mastoidellscand

it is often accompanied by granulation tissue. ailg
intervention is still the most common treatment rfieaistoid
abscess. Therefore, it is important to distinguishstoid
abscess from uncomplicated mastoiditis and manage
patients accordingly. In the present study the comest
presentation was erythema post aural skin, disglad@na,
swelling post aurally and induration. Fluctuatiom the
swelling of post aural region in these cases dehabescess
formation in 15/39 (38.46%) of the CSOM patientsewhas
12/23 (52.17%) ASOM patients showed an abscess
formation in the study. 3 children each with (3/Z30M
and CSOM (3/39) showed intra cranial complicatitike
meningitis, Cerebellar abscess and Cerebral abstéss
complications occur more rapidly in children preasen
with ASOM and mastoiditis or abscess.[20] In thesent
study, patients with mastoid abscess following woidgts
were treated as Inpatients and given I.V. 3rd gsiter
Cephalosporins according to their body weight. Ahhi
resolution CT of the temporal bone and contrasaanbd
CT of the brain were also performed in all patients
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Mastoidectomy following abscess drainage was indita
when there was purulent collection clinically, eade on
the CT scan or in patients with Cholesteatoma. Conest
organism isolated from the pus drained during ipais
drainage or Mastoidectomy were Staph aureus 1$436),
Klebsiella 17 (27.41%), Pseudomonas aeruginosa 8
(12.90%), streptococci in 11 (17.74%) and E. dodi.83%).
There was no predominance of any type of organism i
ASOM or CSOM. The cultures were negative in 13%hef
patients. Prior antibiotic treatment before admissinay be
the cause for the negative cultures in the presady,
which was similar to the study by Benito et al $&gdn the
past have shown that commonly in AOM include
Streptococcus Pneumonia and Haemophilus sp were
isolated, whereas in CSOM they included Proteusinilis,
Enterococcus spp., and Pseudomonas aeruginos$]13,1
Definitive surgical exploration was done after tti@ld is
stabilized and canal wall up or down proceduredsided

on exploration of the Mastoid cavity depending dre t
Cholesteatoma matrix invasion into the attic andi€sar
chain erosion. In the present study 21/62 Cortical
Mastoidectomy and 16/62 MRM were performed. Rapid
spread of infection resulting in children can belained by
type and virulence of the bacteria, host resistanod the
adequacy of treatment.[21] Children undergoing
conservative management showed a failure rate (1518
when compared to 6/37 children who underwent difii
surgical management with cortical or MRM operationisis
was found to be statistically significant in thegent study.
The P value was at 0.003 with a significance ofafue
taken at 0.05. Therefore, early adequate medical
management with definitive surgical exploration thfe
mastoid antrum and middle ear irrespective of ageilav
prevent further complications and at the same fijive a
significant cure rate. If broad spectrum antiis®tare used
alone without surgical intervention a smoulderitgmporal
bone infection with minimal clinical symptoms asijns
leads to development of latent mastoiditis.[22] thie
response to medical treatment is not significathiwi48, it
warrants immediate surgical exploration. The aimsoth
surgery includes effectively draining the pus, reimng
granulation tissue in the auditus and antrum wihielps in
reducing the edema of the middle ear cleft andstabdishes
the ventilation between middle ear and antrum [20].

CONCLUSION

Acute Mastoiditis in Paediatric age group is gtitbvalent in
this part of Andhra Pradesh. It is presenting as a
complication of both ASOM and CSOM. Most common
clinical presentation was pyrexia, Otalgia, erythepost
aural skin and displaced pinna. CT scan temporale$®o
were useful in the diagnosis and planning of syrgeith
specificity of 100% in Acute Mastoiditis with ASOMnd
71.79% in Acute Mastoiditis with CSOM. Definitive
surgical management with mastoid exploration, eagtn

of the disease in the middle ear cleft with Tympgaasty is
statistically significant in achieving cure rate damow
recurrence rate with a P value of 0.0039 with etgubd®
value of 0.05.
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