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S
ubperiosteal abscess (SPA) of 
the orbit is a well-described 
infectious process that af-
fects the bones supporting 
the globe. It is capable of both 

rapid clinical deterioration of the bone 
and intracranial extension. Careful 
clinical monitoring, serial ophthalmo-
logic examinations and comparative 
radiologic screening of persons with 
suspected SPA, followed by prompt 
and appropriate treatment, are neces-
sary to decrease the risk of complica-
tions, such as permanent vision loss, 
cavernous sinus thrombosis and cere-
bral abscesses.

Management of this condition 
typically involves expectant treatment 
with intravenous antibiotics, with or 
without surgical intervention based 
on clinical improvement or emergent 
visual compromise. 

The decision-making methodology 
presented here allows the ophthalmol
ogist to assess whether the patient can 
be managed successfully without sur-
gical drainage or whether prompt sur-
gical intervention is necessary to pre-
vent potentially grave complications. 

Etiology
The etiology of orbital infections in-
cludes a wide array of factors: sinusitis, 
skin infection, bacterial septicemia, or-
bital/paranasal surgery and penetrat-
ing injury.

The extension of periorbital sinus-
itis remains the primary mechanism 
for acute orbital SPA formation (see 
photo). Orbital involvement is thought 

to be due to percolation of infection 
through a contiguous natural bony 
dehiscence; local thrombophlebitis; 
or distant thromboemboli along the 
valveless venous anatomy. SPA may af-
fect all age groups but is most often en-
countered in the pediatric population.

Age, medical history and, in the 
case of known trauma, mechanism 
of injury play a predominant role in 
determining the microbiologic entity 
causing infectious orbital disease. 
Adults are more likely to be diagnosed 
with infections from Staphylococ-
cus species, Streptococcus species and 
Bacteroides species, while unvaccinated 
children can present with sequelae 
from Haemophilus influenzae. In all 
age groups, dental abscess with mixed, 
aggressive aerobic and/or anaerobic 
infection must be considered if a sug-
gestive history is elicited. Gram-nega-
tive rods are likely to be the causative 
organism recovered in abscesses sec-
ondary to trauma. Fungal infections, 
including mucormycosis/zygomycosis 
and aspergillosis, can play a role in 
SPA formation, especially in diabetic 
or immunocompromised hosts.

History and Physical Examination
SPA should be suspected in cases of 
orbital cellulitis that fail to improve 
on broad-spectrum intravenous an-
tibiotics. Patients often present with 
eyelid edema/erythema/warmth, con-
junctival injection with chemosis and 
restricted ocular motility with or with-
out diplopia. Careful serial clinical 
examinations are necessary to assess 

progression and the need for emergent 
surgical intervention. The clinician 
should ascertain the following history:
•	 Onset rapid or slow?
•	 Pain or tenderness to palpation?
•	 Recent fever, chills, rash or other 
systemic symptoms?
•	 Recent contact with other infected 
persons?
•	 Recent surgery, hospitalization or 
trauma?
•	 Stiff neck or change in mental sta-
tus?
•	 History of cancer, diabetes, HIV, 
organ transplantation, pulmonary or 
renal disease?

A thorough ophthalmologic exami-
nation must be performed, serially, 
including evaluation for a relative af-
ferent pupillary defect, proptosis, limi-
tation of, or pain with, eye movements, 
increased resistance to retropulsion, 
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ABSCESS IN SIGHT. Medial SPA of the 
left orbit (arrow) as an extension of 
adjacent ethmoid sinus disease in an 
18-year-old man. 
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elevated IOP, decreased color vision, 
decreased skin sensation or an optic 
nerve or fundus abnormality. Non-
axial displacement of the globe (as 
in hyper- or hypoglobus) and/or the 
presence of a palpable mass along the 
orbital rim should also be evaluated 
on external examination. Moreover, it 
is important to check vital signs, gross 
neurologic function and neck flexibil-
ity when performing serial examina-
tions.

Proptosis can be evaluated with a 
Hertel exophthalmometer. Compara-
tive serial measurements can help the 
clinician judge progression. Upper 
limits of normal are approximately 
22 mm in Caucasians and 24 mm in 
African-Americans, with a difference 
between the two eyes of more than 2 
mm being abnormal. When a Hertel 
instrument is not available, evaluate 
for proptosis by tilting the patient’s 
head back and observing from below. 
Although not an exact science, this ap-
proach allows the examiner to assess 
for gross differences in proptosis. 

Laboratory and radiographic stud-
ies should also be included in the 
workup. A complete blood count with 
differential and cultures is helpful for 
identifying the infectious nature of 
the condition. CT scan of the orbits 
and sinuses with intravenous contrast 
allows for the identification and mea-
surement of an abscess and can be 
used serially to show clinical response 
to management.

Management
After SPA is suspected on clinical ex-
amination and confirmed on imaging, 
a systematic approach can help prevent 
catastrophic consequences, such as 
permanent loss of vision. Garcia and 
Harris have published much of the 
seminal work on the treatment of SPA 
in children.1 Their recommendations 
provide the current guidelines for the 
management of pediatric patients with 
SPA, based on age at presentation and 
the likely bacteriologic etiology of the 
disease (see “Deciding on Surgery”). 

Younger than 9. According to cul-
tures taken from surgical specimens, 
children younger than 9 are likely 

either to be culture negative or to pro-
duce no more than one aerobic bacte-
rial species. Garcia and Harris report 
that 93 percent of children in this age 
group did not require surgical drain-
age and were treated successfully with 
intravenous antibiotics.1 Nonetheless, 
any patient with clinical evidence of an 
optic neuropathy should be surgically 
evacuated urgently, regardless of age. 

Older than 14. For children over the 
age of 14, cultures are more likely to 
produce mixed flora, with anaerobic 
organisms being present nearly uni-
versally. As a result, current guidelines 
recommend surgical drainage in con-
junction with intravenous antibiotics 
to achieve complete resolution of the 
infection.

Ages 9 to 14. Clinical experience 
and the art of medicine become more 
important in determining the need 
for surgical intervention in children 
between the ages of 9 and 14. Mixed 
aerobic and anaerobic cultures pre-
dominate in this age group, and the 
current recommendation is to consider 
surgical intervention according to clin-
ical presentation and/or progression. 

 If any of the following criteria1 are 
present, then surgical intervention is 
warranted:
•	 Presence of frontal sinusitis
•	 Large, nonmedial SPA
•	 Suspicion of anaerobic infection 
(presence of gas in abscess on CT)
•	 Re-accumulation of SPA after previ-
ous drainage
•	 Evidence of chronic sinusitis (e.g., 
nasal polyps)
•	 Acute optic neuropathy 
•	 Infection of dental origin where an-
aerobic etiology is more likely 

If none of those criteria is present, 
conservative management with medi-
cal therapy can be offered. 

Surgery. Often a combined pro-

cedure with an orbital surgeon, an 
otolaryngologist and/or a neurosur-
geon is necessary for optimal surgical 
management, as drainage may require 
an external incision as opposed to 
an endoscopic approach; the latter is 
reserved for small medial abscesses. 
After the patient returns from the 
operating room, the drain is typically 
left in for 24 to 48 hours to ensure 
complete evacuation of abscess con-
tents, with rapid improvement to be 
expected during the early postopera-
tive period. If improvement does not 
occur early on, additional exploration 
and drainage may be indicated based 
on repeat imaging and clinical deterio-
ration.2 However, it must be noted that 
improvement on imaging usually lags 
behind the patient’s clinical response 
by 48 to 72 hours. This fact reinforces 
the importance of performing com-
parative serial clinical examinations 
for confirmation.

Conclusion
A systematic approach to SPA based 
on serial clinical examinations and 
imaging as well as familiarity with age-
characteristic anatomic and microbio-
logic causes is paramount to achieving 
optimal clinical outcomes.

1 Ophthalmology 2000;107:1454–1458. 

2 Souliere, C. R. Jr. et al. Int J Pediatr Otorhi-

nolaryngol 1990;19:109–119.
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Deciding on Surgery

Likely bacteriologic 
cause

Sterile or single aerobic organism

Mixed aerobic and anaerobic organisms

Mixed or only anaerobic organisms

Age  
(years)

< 9

9 to 14

> 14

Need for 
surgical drain?

No

+ / –

Yes


