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Purpose: To determine the effect of intravenous corticosteroids in the acute management of pediatric orbital
cellulitis with subperiosteal abscess.

Methods: The inpatient records of all patients treated for orbital cellulitis with subperiosteal orbital abscess
between January 2001 and August 2003 were reviewed. The use of corticosteroids, length of hospital stay, need
for surgical drainage, treatment course, and clinical outcomes were reviewed. A t test and Fisher exact test
analysis were calculated to evaluate statistical significance.

Results: Twelve patients received intravenous corticosteroids and 11 patients did not receive corticosteroids.
All patients had complete resolution of their abscess without complications. Length of hospitalization between the
patients treated with and without intravenous corticosteroids was not significantly different (p � 0.26). Four of
12 patients treated with intravenous corticosteroids underwent orbitotomy for drainage of the abscess, and 6 of
11 patients treated without intravenous corticosteroids underwent surgical drainage (p � 0.20). Two of 12 patients
treated with corticosteroids received intravenous antibiotics after discharge, whereas 7 of 11 in the group not
treated with corticosteroids received intravenous antibiotics after discharge (p � 0.03).

Conclusions: The use of intravenous corticosteroids does not appear to adversely affect clinical outcomes
and may be beneficial in the treatment of pediatric orbital cellulitis with subperiosteal abscess. Review of our data
suggests that a prospective, randomized trial is warranted to further clarify the role of corticosteroids in the acute
management of pediatric orbital cellulitis with subperiosteal abscess.

Orbital cellulitis with subperiosteal abscess in the pedi-
atric patient is most frequently caused by secondary

extension of infection and/or inflammation from the para-
nasal sinuses.1,2 Untreated, subperiosteal orbital abscesses
can lead to vision loss, compressive optic neuropathy,
cavernous sinus thrombosis, meningitis, or intracranial ab-
scess formation. The treatment of subperiosteal abscesses in
the pediatric age group remains controversial. Broad-spec-
trum intravenous antibiotics are required in all patients.
Surgical drainage may be necessary in patients not improv-
ing with antibiotics alone, in patients with impending visual
loss, or in patients with concurrent cavernous sinus or
intracranial involvement.3–6

Because successful management of the adjacent sinusitis
is paramount in facilitating the resolution of the subperios-

teal abscess, any therapy that aids the treatment of the
sinusitis may also have a beneficial effect in the treatment
of the subperiosteal abscess. A number of studies in the
medical literature have reported increased levels of a variety
of inflammatory cytokines in the sinonasal mucosa of
patients with sinusitis.7–11 Treatment with intravenous cor-
ticosteroids has been shown to decrease levels of some of
these inflammatory cytokines and therefore facilitate the
treatment of acute and chronic sinusitis.12–14 Intravenous
steroids have also been shown to decrease mucosal edema,
potentially helping with sinus drainage.15 Because intrave-
nous corticosteroids are often used in the management of
acute sinusitis at our institution, we postulated that cortico-
steroids may also have a beneficial role in the management
of pediatric subperiosteal abscesses.

METHODS

Institutional review board approval was obtained for this retro-
spective review. The inpatient records of all patients treated for
orbital cellulitis with subperiosteal orbital abscess between Janu-
ary 2001 and August 2003 at the Texas Children’s Hospital were
identified by using ICD-9 diagnostic codes. Patients with orbital
cellulitis not demonstrating an identifiable subperiosteal abscess
on CT or MRI were excluded from the study. Patients who
received intravenous corticosteroids during their admission but not
as part of the initial management of the subperiosteal abscess were
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also excluded from the study. The use of corticosteroids, length of
hospital stay, need for surgical drainage, treatment course, and
clinical outcomes were reviewed. A t test and Fisher exact
test analysis were calculated to evaluate statistical significance.

RESULTS

A total of 24 patients were identified, ranging in age from 11
days to 15 years. One patient was excluded because the corti-
costeroids were not given in the acute treatment of the orbital
cellulitis. Twelve patients received intravenous corticosteroids
and 11 patients did not receive corticosteroids during their
hospitalizations (Tables 1 and 2, available online at www.
op-rs.com). Treatment with the corticosteroids began at the
time of admission in all 12 patients. Length of hospitalization
between the patients treated with and without intravenous
corticosteroids was not significantly different (p � 0.26),
although there was a slight trend toward shorter hospitaliza-
tions in the patients treated with intravenous corticosteroids
(median, 6.5 days versus 10 days) (Fig. 1). Four of the 12
patients treated with intravenous corticosteroids underwent
orbitotomy for drainage of the abscess, and 6 of the 11 patients
treated without intravenous corticosteroids underwent surgical
drainage (p � 0.20). Two of the 12 patients treated with
corticosteroids received intravenous antibiotics after discharge,
whereas 7 of the 11 in the group not treated with corticosteroids
received intravenous antibiotics after discharge (p � 0.03) (Fig.
2). All patients in both groups had complete resolution of their
subperiosteal abscess. Fig. 3

DISCUSSION

The most frequent cause of pediatric orbital subperi-
osteal abscesses is acute sinusitis, especially that involv-
ing the ethmoid and maxillary sinuses. There is currently
no definitive standard for the treatment of subperiosteal
abscesses in the pediatric age group. Some argue that an
initial trial of intravenous antibiotics is warranted, re-
serving surgical treatment for patients who do not re-
spond to antibiotic therapy, whereas others believe that
immediate surgical drainage of the abscess and infected
sinuses is required.2–6,17–20 Regardless of whether sur-
gical intervention is pursued or not, the treatment of the
concurrent sinusitis is integral to the management of
orbital subperiosteal abscesses. Although broad-spec-

trum antibiotics are always used in the initial manage-
ment of the subperiosteal abscess, the use of corticoste-
roids to treat the orbital subperiosteal abscess has not
been well investigated.

At our institution, many otolaryngologists frequently
use intravenous corticosteroids as an adjunct therapy in
the treatment of acute and chronic sinusitis in addition to
antibiotics, nasal decongestants, and nasal saline irriga-
tions. Elevated levels of various proinflammatory cyto-
kines have been found in the sinonasal mucosa of
patients with sinusitis, and, after treatment with cortico-
steroids, mucosal biopsy specimens have demonstrated
reduction in the levels of some of these cytokines.7 It is
believed that the inflammatory response of sinusitis is
associated with elevated levels of these cytokines and
that medically recalcitrant sinusitis may be associated
with a prolonged state of inflammation rather than a
persistent bacterial infection. Corticosteroid use after
endoscopic sinus surgery in children has also been
shown to result in less mucosal edema, scarring, septae
formation, and lower incidence of closure of the maxil-
lary ostium.16

FIG. 2. Fewer patients required surgical drainage of the orbital
abscess and intravenous antibiotics at discharge when treated
with intravenous corticosteroids.

FIG. 3. CT scan of a 6-year-old boy with a large posterior
medial orbital subperiosteal abscess. The patient was treated
with a single dose of intravenous dexamethasone and broad-
spectrum intravenous antibiotics for 5 days. He was discharged
home on the sixth day after admission on oral antibiotics.

FIG. 1. Median length of hospitalization was reduced in pa-
tients receiving intravenous corticosteroids.
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Although the origin of orbital cellulitis with subperi-
osteal abscesses is clearly infectious, the presence and
size of the abscess does not necessarily correlate directly
with the severity of the orbital infection. Many authors
have reported “sterile” abscesses despite prompt surgical
drainage before the effects of intravenous antibiotics
would be anticipated.19,21 This suggests that rather than
being an aggressive, uncontrolled infection of orbital
tissues, the orbital abscess may, in some cases, be due in
part to an exuberant inflammatory response to the un-
derlying sinusitis that has spilled over into the subperi-
osteal space. Controlling and suppressing this exuberant
inflammatory response may be a potential benefit from
intravenous corticosteroids used in conjunction with
broad-spectrum antibiotics. Furthermore, any treatment
that facilitates the resolution of the sinusitis should also
be beneficial in the treatment of orbital cellulitis with the
subperiosteal abscess.

In our study, initial treatment with corticosteroids clearly
did not adversely affect clinical outcomes. No patients had
adverse reactions to the use of intravenous corticosteroids,
and all patients had resolution of the subperiosteal abscesses
after treatment. The difference in length of hospitalization
and need for surgery was not significantly different between
the patients treated with corticosteroids and those treated
without corticosteroids. Furthermore, a statistically signifi-
cant smaller number of patients required intravenous anti-
biotic use after discharge when treated with corticosteroids.
Although these results may not show significant advantages
in using intravenous corticosteroids, they strongly suggest
that intravenous corticosteroids do not adversely affect
outcomes.

Although our initial goal in reviewing the records of
those patients receiving corticosteroids for treatment of
their sinusitis was to see if there might have been
improved clinical outcomes with regard to their subpe-
riosteal abscess as well, without a prospective, random-
ized trial, the exact role of corticosteroids is not certain.
Due to the many limitations of our current review, we
cannot confidently conclude that the use of intravenous
corticosteroids actually improves clinical outcomes. Al-
though there are many theoretical advantages for the
adjunct use of intravenous corticosteroids,7–11,13–16 our
review was not adequate in determining a true link
between corticosteroids and improvement. For example,
even though our analysis showed that significantly fewer
patients required intravenous antibiotics after discharge
when treated with intravenous corticosteroids, we cannot
determine through our review which clinical parameters
were used in deciding whether or not intravenous anti-
biotics were needed. This further emphasizes the need
for a prospective, randomized trial to clarify the role of
corticosteroids in the acute management of pediatric
orbital cellulitis with subperiosteal abscess.

Major limitations of retrospective reviews include lack

of standardization for treatment, potential selection bias,
and lack of control of other potentially influential factors.
For example, all patients reviewed had different consultants
and surgeons with different criteria for surgery and antibi-
otic treatment. This chart review was unable to determine if
management decisions were based on specific clinical pa-
rameters or physician/surgeon practice patterns. In some
cases, despite clear documented clinical improvement, pa-
tients who received intravenous corticosteroids remained in
the hospital for no apparent reason other than the customary
protocol for a particular physician. This may explain why
the mean length of hospitalization and need for surgical
drainage seemed to approach but did not quite meet statis-
tical significance, yet the median length of hospitalization
was much shorter for patients treated with corticosteroids.
There also was no standard dosage for the corticosteroids
given, with the patients reviewed in this study receiving
intravenous dexamethasone ranging from 0.33 to 1 mg/kg
from a single dose to every 12 hours for 7 days. Addition-
ally, selection bias could potentially influence the results of
our review, since the majority of the patients treated with
corticosteroids had medial orbital subperiosteal abscesses,
which are more likely to resolve without surgical interven-
tion even without intravenous corticosteroids.

In summary, although the optimum dose and timing
has not been determined, the use of intravenous cortico-
steroids does not appear to adversely affect clinical
outcomes and may be beneficial in the treatment of
pediatric orbital cellulitis with subperiosteal abscess. In
our review, patients treated with intravenous corticoste-
roids were much less likely to require intravenous anti-
biotic treatment at discharge. Review of our data sug-
gests that a prospective, randomized trial is warranted to
further clarify the role of corticosteroids in the acute
management of pediatric orbital cellulitis with subperi-
osteal abscess.
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COMMENTARY ON EFFECT OF
CORTICOSTEROIDS IN THE ACUTE

MANAGEMENT OF PEDIATRIC ORBITAL
CELLULITIS WITH SUBPERIOSTEAL

ABSCESS

Drs. Michael and Kimberly Yen provide a service in
reporting their retrospective review of patients with
subperiosteal abscess (SPA) of the orbit treated with
intravenous corticosteroids. SPA abscess of the orbit
generally arises from the extension of acute ethmoid
or maxillary sinusitis. Corticosteroid therapy lessens
inflammatory mediators in the sinus mucosa, with
presumed subsequent decreases in mucosal congestion
and postsurgical scarring.1 Corticosteroid therapy is a
standard part of the treatment of allergic fungal sinus-
itis. Inhaled intranasal steroids are shown in multiple
randomized studies to increase the efficacy of antibi-
otic therapy for acute sinusitis.2 Nonetheless, concerns
arise that systemic corticosteroid use might depress
the patient’s immune response and allow or mask the
progression of infection.

The current study has a number of limitations including
the nonrandomized retrospective nature of the data. Numer-

ous physicians on several clinical services treated the pa-
tients without a standard protocol. There is significant
potential in such a series for treatment biases that create
non-comparable treatment groups. Furthermore, many of
the measured endpoints such as the number of days of
hospitalization, days of antibiotic therapy and the use of
intravenous versus oral antibiotics are clinically determined
without a standardized, objective clinical endpoint or deci-
sion tree.

Harris and coauthors have described the indications for
medical therapy in orbital SPA as no visual loss, age less
than nine, medial location, and no intracranial or frontal
sinus involvement.3 Review of Yen and Yen’s data shows
that the abscess was in the favorable medial location in 11
of 12 patients in the steroid treated group, but only 6 of 11
patients in the no steroid group, a trend that was not
statistically significant (Fisher exact test). The outcome of
subgroups within the two study arms appear similar, as the
only non-medial abscess treated with steroids was drained,
and 3 of 5 non-medial abscesses in the no steroid group
were drained. Of patients age 9 or older, 2 of 4 in the
steroid-treated group and 3 of 4 in the no-steroid group
required drainage. No entry difference between groups
attained statistical significance in this study with relatively
small numbers. A suggestion of differences between the
study groups raises concern, however, about possible entry
bias in the steroid treatment group.

Care must be taken to avoid giving excess significance
to the finding of a decreased rate of intravenous antibi-
otic therapy after discharge in the corticosteroid treated
group. The conclusion that corticosteroids sped the pa-
tients’ clinical resolution is logical within the context of
the paper. Alternate interpretations include a decrease in
orbital edema in the corticosteroid-treated group not
directly associated with resolution of the orbital celluli-
tis, the possible entry differences discussed previously
with noncomparable treatment groups, or a selection bias
on the part of the clinicians.

The study by Yen and Yen attracts considerable inter-
est as several institutions and clinical services have used
systemic corticosteroids in the treatment of severe acute
sinusitis and orbital cellulitis with SPA. This has gone on
despite a lack of formal reporting of the results of such
treatment. Prospective studies point to the efficacy of
intranasal inhaled steroids in speeding the resolution of
acute sinusitis2 It is reasonable to add inhaled intranasal
corticosteroids in cases of orbital subperiosteal abscess
being treated medically. It may be reasonable to cau-
tiously consider the addition of systemic steroid therapy
in similar cases of subperiosteal abscess in which the
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initial management is medical therapy only. We hope a
prospective, randomized study is forthcoming to appro-
priately guide therapy.

John B. Holds, M.D.
Departments of Ophthalmology

and Otolaryngology-Head and Neck Surgery
Saint Louis University
St. Louis, Missouri
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