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. Acute Mastoiditis Complicated With
Subperiosteal Abscess in Children:
Report of Two Cases

Yu-Chien Chang, Fuh-Cherng Jeng, Chia-Der Lin, Ming-Hsui Tsai
Department of Otolaryngology, China Medical College Hospital,
Taichung, Taiwan, RO.C.

Since the introduction of antibiotics, the incidence of otitis media induced complications
such as mastoiditis and subperiosteal abscess has significantly decreased. We experienced two
cases. The first case is a four-year-old boy who underwent right simple mastoidectomy and
myringotomy with tympanic tube insertion. During the operation, we found a lot of pus
accumulated in the subperiosteal space, mastoid cavity and middle ear. Tenacious secretions and
edematous mucosa blocked the aditus ad antrum. The second case is a thirteen-year-old boy who
underwent modified radical mastoidectomy and type Il tympanoplasty. A great amount of
thick, yellowish discharge was removed from the subcutaneous tissue, subperiosteal space and
mastoid cavity. The mastoid cavity and the middle ear were filled with a huge cholesteatoma
which blocked the aditus ad antrum. Both patients were treated with intravenous antibiotics
during hospitalization. They recovered well after their operations and had no evidence of
recurrence over 13 and 5 months of follow-up, respectively. ( Mid Taiwan J Med 2001;6:179-84)
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INTRODUCTION

Otitis media is a common childhood
disease {1]. In the modern era, due to the usage
of antibiotics, the number of otitis media
related complications, such as acute mastoiditis
anid subperiosteal abscess, has declined. We
recently treated two patients with acute
mastoiditis complicated with subperiosteal
abscess; one case was due to acute otitis media
and the other was from cholesteatoma. We
have reported here the clinical presentations,
operation findings and treatments. We also
reviewed the literature and discussed the
disease's pathogenesis.
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CASE REPORT

Case one was a four-year-old boy
without remarkable past history, who suffered
from fever and right otalgia at the end of
April 2000. Right otitis media was diagnosed at
a local medical center and oral antibiotics
were prescribed. However, fever persisted for
eight days in spite of the usage of oral
antibiotics, and he was referred to our
hospital. Physical examination revealed a
mildly injected right tympanic membrane and
a 2 cm X2 cm painful swollen mass over the
right mastoid area. No facial paralysis was
found. Tympanogram showed type B in the
right ear. His white blood cell count was
37,850/ul, including 81.5% neutrophils. The
patient's condition was diagnosed as acute
otitis media complicated with acute mas-
toiditis, and he was admitted for intravenous
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antibiotic treatment (augmentin 400 mg per 8
hours). A mastoid CT scan revealed cloudiness
over the right mastoid sinus. The patient
underwent a right simple mastoidectomy and
tympanotomy with insertion of a ventilation
tube. We found a great amount of tenacious
pus in the middle ear, the mastoid cavity, and
the subperiosteal space. Tenacious secretions
and edematous mucosa blocked the aditus ad
antrum. Fever subsided after surgery and he
was discharged on the seventh day of
hospitalization. A bacterial culture revealed
streptococcus pneumonia sensitive to
amoxicillin. He recovered well without
recurrence after thirteen months' of following-
up.

Case two was a thirteen-year-old boy
with a personal history of G6PD deficiency.
He came to our hospital complaining of a
painful swollen mass over his left post-
auricular area on January 1, 2001. According to
his father's statement, this boy had been
visiting the local medical center for the post-
auricular painful swollen mass since
November 2000. The symptoms relapsed
several times and oral antibiotics treatment
was intermittent. He presented with no fever
and no facial paralysis. Physical examination
revealed a 3 cm X3 cm painful swollen mass
with fluc-tuation over the left mastoid area
(Fig. 1). An aural polyp and purulent discharge
were also noted in the ear canal Pure tone
audiometry showed 40 dB conductive hearing
loss with a 30 dB air-bone gap in the left ear.

over the left mastoid area.
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Fig. 2 Mastoid CT scan showed extensive destruction of
bony septa of the mastoid cavity, forming a coalescent
mastoiditis. Soft tissue infiltration over the middle ear

cavity and external auditory canal were also noted.
i

Tympanogram ‘revealed type B in the left ear
and type A in the right ear. White blood cell
count with differential count was within
normal limits. A mastoid CT scan of the left
mastoid sinus disclosed a broken bony septa
in the left mastoid sinus, referred to as
coalescent mastoiditis. Soft tissue infiltration
over the left middle ear cavity and the
external auditory canal were also noted (Fig.
2). With a prognosis of chronic otitis media
complicated with mastoiditis, subperiosteal
and subcu-taneous abscess, he was admitted
immediately. We administered intravenous
antibiotics (augmentin 1200 mg per 8 hours)
and performed modified  radical
mastoidectomy with type III tympanoplasty
on the day of admission. During this
operation, a great amount of tenacious
discharge was drained from the subcutaneous
and subperiosteal spaces. We also identified a
bony defect on the mastoid cortex. A large
amount of discharge, inflammatory
granulations and a huge cholesteatoma
occupied the mastoid Egvity. Cholesteatoma
blocked the aditus ad antrum. Both the
malleus and incus were defective; however,
the stapes was intact and mobile. After taking
some pus for bacterial culture, the tenacious
discharge, granulation
cholesteatoma were removed delicately. We
inserted a piece of silicon sheet into the
middle ear cavity to prevent post-operative
adhesion. We took a piece of concha cartilage,

tissues  and
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then placed on the stapedius head to complete
type III tympanoplasty. This patient was
discharged on the seventh day of hospi-
talization. The result of the pus culture was
staphylococcus aureus sensitive to amoxicillin.
He recovered uneventfully without recurrence
after 5 months' of follow-up.

DISCUSSION

Inadequate treatment of otitis media
leads to extensive mucosa swelling and
tenacious secretions which may block the
aditus ad antrum [1], resulting in inadequate
ventilation and drainage of the mastoid cavity
and middle ear space. The purulent secretion
may accumulate in mastoid air cells and
destruct bony septa between the air cells.
Broken air cells gradually merge to become a
large common cavity, a condition known as
coalescent mastoiditis. In advanced cases,
abscess may break down the mastoid cortex
and penetrate the surrounding tissues [2].
Possible pathways of abscess spreading are
described as follows [3,4} 1) Penetration of the
mastoid cortex leads to a subperiosteal abscess,
which can further extend to the subcutaneous
layer and become a subcutaneous abscess. 2)
Extension to the insertion of the stern-
ocleidomastoid muscle form a Bezold's abscess,
which can further extend through cervical
fascia and result in deep neck infections. 3)
Extension along the zygomatic root forms a
zygomatic abscess. 4) Extension inward and
forward causes labyrinthitis, petrositis and
even facial paralysis. 5) Extension upward and
backward causes intracranial complications,
such as meningitis, encephalitis, epidural
abscess, subdural abscess, brain abscess and
hydrocephalus.

Acute mastoiditis and related
complications are frequently the result of
inadequate treatment of otitis media [1,24,5]
Patients with mastoiditis due to underlying
cholesteatoma are also reported in
undeveloped and developing countries [6]
Some patients may have a family history of
chronic suppurative otitis media, while others
may have a cleft palate, meningitis, brain
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abscess, or may have had previous otological
surgery, such as tympanoplasty, mastoidec-

tomy or labyrinthectomy. Attention should be-

paid to these patients for the possibility of
cholesteatoma [5,7]. Although our 2 patients
received oral antibiotics, mastoiditis and
subperiosteal abscess developed. For most of
the patients, oral antibiotics may be adequate
for treating otitis media; however, it may be
inadequate for some patients. Blockage of the
aditus ad antrum may separate the middle ear
and mastoid cavity. The middle ear cavity has
a better chance to harvest ventilation and
drainage from the Eustachian tube, while the
mastoid cavity does not. Because of the
blockage of the aditus ad antrum, mastoiditis
continues to worsen, while otitis media may
be resolving. The pathologic factor for the
blockage of the aditus ad antrum in case one
was edematous mucosa and tenacious
secretions. In case two it was cholesteatoma.
According to Hawkins [8] and Harley et al [1],
when mastoiditis occurrs in an older child, we
should suspect the presence of cholesteatoma.

According to the literature, the most
common pathogens responsible for acute
mastoiditis and mastoid abscess are
Streptococcus pneumonia, Streptococcus
pyogenes, Staphylococcus aureus and
Hemophilus influenza [1,2,9]. Reports of
mixed flora have also been presented. Reports
of bacteria free mastoiditis are probably due
to prior usage of antibiotics.

Infants and young children between 6
months and 3 years are more predisposed to
acute mastoiditis {1,9,10]. Furthermore, boys
seem to be more prone to it than girls [10,11]
The most common symptoms of acute
mastoiditis are pain and fever. The most
common local findings are postauricular
swelling and erythema (1] The most common
clinical signs of subperiosteal abscess are
postauricular swelling, tenderness and fever.
Sometimes, abscess formation may push the
pinna anteriorly, causing. it to protrude. As
complications of otitis media are becoming
rare, it is difficult for physicians to identify
subperiosteal abscesses based on clinical
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presentations alone. Symptoms of acute
mastoiditis are not always consistent with
clinical signs [12]. Nadal et al [9] noted that
acute mastoiditis is not always accompanied
with acute otitis media. The tympanic
membrane of some patients with
subperiosteal abscess can appear normal. In
our report, for example, the tympanic
membrane looked only mildly injected in case
one, Case two was brought to our hospital
without fever and the white blood cell count
was within normal limits. The prior usage of
antibiotics had temporarily relieved his
symptoms of otorrhea and postauricular pain,
and could be the reason that mastoiditis with
subperiosteal abscess was not diagnosed in
time.

Bony destruction and abscesses on CT
scans are helpful in diagnosing mastoiditis.
Once intracranial or extracranial complications
are highly suspected [12], CT scan can be a
useful tool for outlining the relationship
between the extent of the abscess and the
related landmarks. Intracranial, subperiosteal
and cervical abscesses are indications that
surgical intervention is necessary.

Mild cases of acute mastoiditis need
conservative treatment. A ventilation tube
should be inserted if there is evidence of
accumulated mucopus in the middle ear
cavity [5,8]. Once intracranial complications,
coalescent mastoiditis, mastoid abscess,
subperiosteal abscess or cholesteatoma have
occurred, or the disease is resistant to
conservative treatments, surgery is advised in
order to prevent further deterioration [1,4].
Intravenous antibiotic treatment should be
used after surgery and continued until the
subsidence of symptoms, such as pain, fever
and swelling. As the condition becomes stable,
the patients can be discharged and prescribed
oral antibiotics. Regular follow-up is also
suggested.

The management of mastoiditis and
subperiosteal abscesses relies on antibiotics
and adequate surgical intervention; however, it
is controversial whether to adapt one-stage or
two-stage surgery for patients who have

Mastoiditis Complicaed With Subperiosteal Abscess

cholesteatoma, mastoiditis and subperiosteal
abscess at the same time {5,7] On the one
hand, Primose and Cinnamond [7] advocate
two-stage surgery. They perform simple
mastoidectomy first to drain the abscess and
then perform modified radical mastoidectomy
in second stage to remove the cholesteatoma
and related diseases. This policy may be good
for minimizing possible surgical complications
such as facial paralysis, and sensorineural
hearing loss. On the other hand, concerning
the low incidence rate of surgical
complications, Magliulo et al [5] preferred one-
stage surgery.

Subperiosteal abscesses are becoming
rare in developed countries, including Taiwan.
Because the complications of mastoiditis and
subperiosteal abscesses can be fatal, attention
should be paid to the clinical features. If we
keep in mind the early symptoms and signs of
the complications of otitis media, an early
diagnosis can be made.
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