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IENTIFIC ARTICLE

Malignant External Otitis and Mastoiditis
Associated with an 1gG4 Subclass Deficiency in a Child

Malignant external otitis, also called necrotiz-
ing otitis externa, was first described in 1959." 1t
is a severe infection of the external ear canal and
deep periauricular tissues caused usually by
Pseudomonas aeruginosa, which does not re-
spond to most oral or topical antibiotics. Since the
first case, there have been 164 cases described in
adults, and 18 cases in children. Ninety-four of
the adult cases were in patients with diabetes
mellitus; however, of the 18 reported cases in
children, only three (16 percent) of them had
diabetes mellitus, including the latest reported
cases in children by Rubin® in 1988 and Wolff* in
1989.

Dr. Castro is & practicing pediatrician in the Newark area and is Senior Attend-
ing Physician, Department of Pediatrics, Medical Center of Delaware.

Dr. Robinson is a practicing otolaryngelogist and Sentor Attending Physician,
Department of Surgery, Section of Otolaryngelogy, Medical Center of Delaware.

Dr. Klein is Associate Attending Physician, Department of Pediatrics, Medical
Center of Delaware, and Chief, Division of Infectious IMseases, A. ], du Pont
Insititute.
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Pseudomonas aeruginosa is a gram negative
bacterium that generally infects patients with a
compromised immune status. It is the most fre-
quent bacterium isolated in this illness, found in
99 percent of adult cases and 93 percent of
childhood cases. In adults this iliness often
results in cranial nerve paralysis, osteomyelitis
and chondritis and may even result in a high mor-
tality rate, In children the most frequent com-
nlications are facial nerve paralysis, mastoiditis
and decreased hearing. In children it may be
associated with diabetes mellitus, anemia,
leukemia, malnutrition, solid tumors and
Stevens-Johnson syndrome.*”

Following is a report of the first case of malig-
nant external otitis in a child in Delaware, and
the first case associated with a deficiency of the
IgG4 subclass of IgG4.

Case Report
A five-and-a-half-year-old white ferale was ad-

mitted to the hospital with a four-month history
of bilateral ear pain and purulent drainage, not
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responsive to oral and topical antibiotics.
Previous medical history revealed that approx-
imately one year previously she had undergone
tonsillectomy, adenoidectomy and bilateral myr-
ingotomies with placement of tubes. This was
done because of chronic mouth-breathing, snor-
ing, recurrent tonsillitis and otitis media. A few
months later both tubes fell out, but the perfora-
tions in the tympanic membranes persisted.
Subsequently, she developed a heavy green-
yellow bilateral ear discharge and pain that did
not improve with the usual treatment. Past
medical and family history revealed no serious
illnesses or hospitalizations. The remainder of
her family, inciuding an older brother and a
younger sister, were in good health.

The physical examination showed the follow-
ing: T:36% C, R:20/min, P:80/min, BP:85/50,
Wt:13 kg (25%), Lt:109 cm (25%) (her mother was
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also short [25%)). The only positive pertinent
findings were tenderness of both ears and a
bilateral thick yellow-green discharge. After
evacuating the liquid discharge and cleaning the
granulation tissue, o tympanic membranes
were seen; there were only necrotic remnants at
the periphery. There was moderate tenderness to
touch and pressure in the tissues surrounding the
ears, as well as the area of the left mastoid. The
remainder of the physical examination was
normal.

Computed axial tomography (CT scan) of the
ears and mastoids demonstrated a left
mastoiditis and destruction of the bony cells of
the left middle ear (Figures 1 and 2). A hearing
evaluation showed a marked hearing loss in both
ears, especially the left. Bacterial cultures of the
ear drainage produced a heavy growth of
Pseudomonas aeruginosa sensitive to tobramycin
and nafcillin,

FIGURE 1
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After two weeks of intravenous antibiotics, a
repeat CT scan showed a marked improvement
of the left mastoid. The ears stopped draining, the
ear pain disappeared, and a repeat hearing
test showed marked improvement. She was
discharged home.

Five months later, the patient was rehospitalized
because of a two-and-a-half week history of pain
and drainage from the left ear, Physical examina-
tion revealed the same findings, only this time
localized to the left ear. Again, cultures of the
drainage showed heavy growth of Pseudomonas
aeruginosa. Both CT and Gallium scans reveal-
ed a larger area of involvement of the left
mastoid. She was again started on intravenous
tobramyein and seven days later underwent a left
mastoidectomy. Cultures taken during the opera-
tion also grew Pseudomonas aeruginosa. Tissue
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removed during operation showed chronic inflam-
mation and mastoiditis. She was continued on
tobramycin for another week, after which there
was no more drainage and the ear pain subsid-
ed. A repeat hearing test showed marked im-
provement. She was discharged.

Six months later she was admitted again
because of a three-week history of bilateral ear
pain and drainage with the same characteristics
as previously. Cultures again grew Pseudomonas

“aeruginosa, and she was put on a three-week

course of intravenous tobramycin and clin-
damycin. The left mastoidectomy was repeated
and the surgical specimen and cultures gave the
same findings as previously. She again showed
marked clinical improvement and was
discharged.

FIGURE 2
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During the hospitalizations, multiple
laboratory tests and evaluations were done, in-
cluding CBC, urinalysis, SMA:12, SMA-6, fasting
blood sugar, nitro blue tetrazolin test, lym-
phocyte enumeration, tetanus and H.influenzae
B antibody titers, C3 and C4 titers and serum im-
munoglobulins IgE, IgG, IgA and IgM. Cultures
were done for other bacteria, fungi and
mycobacteria. Skin tests for candida, mumps,
tetanus were normally reactive and a PPD was
negative. All findings were negative or normal
except two! )

o Sedimentation rate was moderately elevated,
22 and 26 mm/hour, and

Patient Expected Volue
1gGl 648 mg/dl 305 - 1480 mgdl
1gG2 132 mgidl 35 - 477 mgldh
TgGG3 19 mg/dl 10 - 105 mg/dl
IgG4 2 mgidl 4 . 158 mgid]
Total 801 mg/dl 400 - 1660 mg/di

The IgG4 subclass normally represents 5 percent
of the total? but in our patient’ was only 0.25
percent.

It was then decided to perform a tympanoplasty
to provide her with new “tympanic membranes”
Grafts of fascia from the large temporalis muscle

. were used, first on the left and later on the right.

| Now, two years after the tympanoplasties, she has
' o IgG4 subclass was low. not had any more problems or ear infections. She

is in good health, though still has decreased
Immune globulins were tested twice, at the hearing. .
Nichols Laboratory, California, and gave substan-

tially the same result each time:
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Discussion

Qur patient, as other patients with malignant
otitis externa, had pain, soft tissue involvement,
copious ear discharge, and cultures which showed
heavy growth of Pseudomonas aeruginosa. In
children this disorder usually has an acute onset
as opposed to adulfs, where the onset is very slow
and gradual. This patient’s onset was, as in adulis,
slow and gradual, but her recurrences were acute.

Of all previously reported cases of malignant ex-
ternal otitis in children, only one received multi-
ple courses of intravenous antibiotics and surgical
care, including mastoidectorny.’ All others re-
quired only one course of intravenous antibiotics.
In contrast, in adults, recurrence of this problem
ig common. In children the tympanic membranes
are necrotic in more than half the cases, but in
adults, the tympanic membranes are usually
spared. Facial nerve palsy is more frequent in
children. Mortality in adults is high, usually about
20 percent; but in children, no deaths from this con-
dition have yet been reported. Increased sedimen-
tation rate is not unexpected.’*"

In'adults, antibictics are recommended for five
to six weeks, but in children, a two- to three-week
course is usually sufficient as long as a clinical
response is obtained. In our patient, multiple
cultures from middle ear, mastoid and drainage
always grew out Pseudomonas aeruginosa, sen-
sitive to tobramycin. This aminoglycoside is the
drug of choice for this condition, though some
authors recommend a concurrent anti-
Pseudomonas penicillin compound.” Surgery is
usually indicated when there is a focus of infection,
as in our patient; however, surgery does not
decrease morbidity. In previously reported cases in
children, male and female are equally represented.
Mastoidectomies were performed in six of 18, and
five of 18 had decreased hearing.

This is the first documented case of malignant
otitis'mastoiditis with an associated Ig(4 deficien-
cy. Such IgG4 deficiencies have been described in
children with recurrent infections and, in par-
ticular, sinopulmonary infections.”**® Currently
there is no consensus as to how best to manage
such patients. Some authors advocate intravenous
gammaglobulin replacement therapy,**® while
others question its value and recommend that such

DgL MED JrL, DEcEMBER 1990VoL. 62, No. 12

Scientific Article - Castro

therapy only be used as part of experimental pro-
tocols.'

In our patient we decided first to implant new
tvmpanic membranes to give the ears the natural
protective barrier they need to prevent the entry
of outside infections. In doing so we did not have
1o use intravenous gammaglobulin. This course of
action has worked well over the past two years.

Summuary

We have presented the first child in Delaware
with malignant external otitis associated with
Ig(G4 deficiency. Our patient needed three courses
of intravenous antibiotics and twice required
mastoidectomy, but has recovered completely
following the restoration of the natural barrier
between the internal and exiernal ear, using a
fascial graft from the large temporalis muscle.
Some hearing deficit remains.
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