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Concomitant Bilateral Orbital and Brain Abscesses-Unusual
Complications of Pediatric Rhinosinusitis
Shiang-Fu Huang, MD; Ta-Jen Lee, MD; Kuang-Lin Lin1, MD
Rhinosinusitis is a common medical problem. Complications involving the orbits or
brain are not frequently met. Concomitant involvement of both orbits and the brain is very
rare. We here describe a 6-year-old girl who suffered from acute rhinosinusitis and initially,
subperiosteal abscesses in both orbits. Bilateral functional endoscopic sinus surgery and
drainage of the subperiosteal abscesses through the upper eyelids were done. Pus cultures
showed methicillin-resistant Staphylococcus aureus. The brain abscesses were found under
magnetic resonance imaging (MRI) and were treated conservatively with vancomycin and
rifampin for 7 weeks. The patient was free of ouular and necurologic sequelae at the 1-year
follow up. Retrograde thrombophlebitis instead of anatomic dehiscence was the most likely
route for the spread of infection. Multidisciplinary approaches are necessary in managing
ophthalmologic and intracranial complications of sinusitis. (Chang Gung Med J 2005;28:515)
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I

nflammation of the paranasal sinuses is a common
medical problem. Complications of rhinosinusitis
remain a major cause of orbital inflammation and
visual impairment in children.(1) Clary et al. reported
only 19 children with orbital complications over a
10-year period.(2) Most of the reported orbital complications were unilateral. Bilateral orbital complications of sinusitis have been reported but are quite
rare.(3)
Clayman et al. reported a 3.7% (24 of 649)
prevalence of intracranial complications among all
patients hospitalized for sinusitis in a 13-year combined institutional review. They found brain abscess
to be the most common intracranial complication of
sinusitis.(4) The frontal lobes are the most common
sites of brain abscess.(5) Despite early and aggressive
therapy, the mortality rates from intracranial abscess
are between 10% and 20%.(6-7)
Here, we describe a previously healthy child
who presented with subperiosteal abscesses in both

orbits and brain abscesses as severe complications of
rhinosinusitis. They were successfully treated without sequelae. The possible mechanisms and treatment strategies of these lesions are also discussed.

CASE REPORT
A 6-year-old girl had symptoms of purulent rhinorrhea and fever for 4 days and sought help at
another hospital. Under the impression of acute rhinosinusitis, she was treated with aqueous penicillin
G initially. Because the fever persisted, the antibiotics were shifted to cefuroxime. Nasal swab cultures showed methicillin- resistant S. aureus
(MRSA). Vancomycin was used according to antibiotics sensitivity tests and the fever gradually subsided. Two days later, her fever increased again
accompanied by bilateral orbital swelling. Computed
tomographic (CT) scan of the sinuses and orbits
showed bilateral subperiosteal abscesses and pre-
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septal cellulites (Fig 1A, 1B). She was transferred to
our hospital for further management.
On admission, she was unable to open her eyes
(Fig 2A). Ocular movement was limited when looking upward but her visual acuity was not impaired.
She was communicative and answered questions
appropriately. The white blood cell count was 16600/
L and erythrocyte sedimentation rate was 7.94
mm/h.
Vancomycin (45 mg/kg/day) and amikacin (14
mg/kg/day) were administered over the ensuing 24
hours, but the purulent rhinorrhea and periorbital
swelling did not improve. Because the rhinosinusitis
with orbital complications was not responsive to
medications, functional endoscopic sinus surgery
was done the next day and the pus in the bilateral
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maxillary and ethmoid sinues was drained endoscopically. The subperiosteal abscesses were drained
through the upper eyelids because they were located
superiorly to the orbits and could not be reached
intranasally. Re-aspiration of the left subperiorbital
abscess was done due to accumulation of pus the day
after surgery (Fig 2B). Cultures from the swabs of
both ethmoid sinuses and from the subperiosteal
abscesses yielded S. aureus which was susceptible to
sufamethoxazole-trimethoprim, teicoplanin and vancomycin. Vancomycin (45 mg/kg/day) was administered.
On the 4 th post-operative day, fever (up to
39.4°C) appeared again and brain magnetic resonance imaging (MRI) was done to search for other
infectious foci. Two large abscesses (4 cm and 3.5
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Fig. 1 (A) Coronal CT demonstrates bilateral subperiosteal abscesses (arrowheads). (B) Axial CT shows bilateral preseptal cellulites (arrows).
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Fig. 2 (A) Bilateral periorbital swelling and erythema when patient looks upward (before surgery ). (B) Left periorbital swelling
persists (2nd post-operative day ). (C) Complete resolution of periorbital swelling 1 month after surgery. (D) Pus aspirated during
surgery.
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cm in diameter) were found in both frontal lobes
with marked perifocal edema (Fig. 3A). The bilateral
subperiosteal abscesses and rhinosinusitis were
resolving. The patient did not have Kernig's sign,
Brudzinski's sign or other focal neurological signs at
that time. The vancomycin dosage was increased (60
mg/kg/day) and rifampin (200 mg daily) was added
instead of surgical drainage to avoid possible sequelae. Two days later, the fever subsided. The periorbital swelling and purulent rhinorrhea gradually
improved. In a follow-up MRI 1-month post-operatively, the frontal lobe abscesses (Fig. 3B), subperiosteal abscesses in the orbits and rhinosinusitis
were all resolving. Vancomycin and rifampin were
used for 4 more weeks. Brain MRI done 3months
post-operatively showed scarring in the left frontal
lobe without abscesses (Fig. 3C). Brain MRI done at
the 1-year follow-up showed complete resolution of
the abscesses (Fig. 3D). The patient was free of ocular and neurological sequelae.

DISCUSSION
Complications of rhinosinusitis occur frequently

in the orbit. These complications include the following in order of increasing severity: orbital cellulitis,
subperiosteal orbital abscess, intraorbital abscess,
and cavernous sinus thrombosis.(8,9) Ocular complications are easier to detect because ocular swelling or
movement impairment appears early in all 4 types of
complications. In contrast, intracranial complications
may be asymptomatic until late in their course-especially when “silent” areas of the central nervous system are involved, such as the frontal lobe.(10) Fever
may be the only sign of intracranial complications of
paranasal sinusitis, (4) as in our patient. To detect
intracranial complications early, a high index of suspicion is warranted.
The pathophysiology of suppurative intracranial
complications of sinusitis has been well described.(11)
There are 2 paths of infectious spread from the
paranasal sinuses to the intracranial cavity: 1. retrograde thrombophlebitis through the diploic veins of
the skull and ethmoid bone or communicating veins;
and 2. direct extension of disease through anatomic
pathways, such as congenital or traumatic dehiscence, sinus wall erosion, and existing foramina (i.e.,
olfactory nerves). Occular complications from rhi-
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Fig. 3 (A) Axial brain MRI (T1 weighted) demonstrates bilateral frontal abscesses after surgery (arrows). (B) Axial brain MRI (T1
weighted) 1 month post-operatively shows that the abscesses are resolving (arrowhead). (C) Axial brain MRI (T1 weighted) 3
months post-operatively shows scarring in the left frontal lobe (long arrow). (D) Axial brain MRI (T1 weighted) at the 1 year follow-up shows complete resolution of the abscesses.
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nosinusitis can also arise from these 2 pathways. (1)
The reason why orbital involvement is usually unilateral is probably related to asymmetry in the dehiscence of the lamina papyracea, the so-called
Zuckerkandl dehiscence.(12) In bilateral orbital complications, trauma could provide multiple pathways
for the spread of infection.(3) In patients who have
involvement of both orbits and frontal lobes without
a history of trauma, retrograde thrombophlebitis
through valveless channels instead of congenital
dehiscence is the most likely route.
For orbital abscesses refractory to antibiotics
treatment, surgical decompression is the preferred
therapy. Decompression can be achieved by an open
procedure, such as external ethmoidectomy, or by
functional endoscopic sinus surgery (FESS). FESS
provides a shorter hospital stay and faster resolution
of orbital edema than external approaches.(13) For
endoscopic drainage of orbital abscesses, Mann et al.
(14)
found 23% (6/26) of children required revision
procedures. The most common reason was either
inadequate removal of the lamina papyracea or an
abscess that was positioned superiorly or laterally in
the orbit which was difficult to drain endoscopically.
For subperiosteal abscesses which lie superiorly in
the orbits and can not be reached intranasally, combined FESS and drainage through the eyelids externally is the procedure of choice. Post-opertively, a
Penrose drain is strongly recommended to prevent
accumulation of pus in the orbits of those who
receive external drainage procedures.
Most intracranial abscesses require drainage.(15)
Some investigators report successful treatment of
intracranial abscesses with medical therapy alone.(16)
In intracranial complications of sinusitis, sinus cultures have been shown to correlate well with
intracranial pathogens.(17) They could be helpful in
refining the choice of antibiotics. Eliminating the primary focus of infection and obtaining cultures early
are thus important in these patients. In patients without increased intracranial pressure or other neurologic signs, conservative treatment of the intracranial
abscess could be attempted initially. Close observation of the clinical condition and serial image studies
(CT scan or MRI) are required during the treatment
course. Six to 8 weeks of intravenous antibiotics
therapy is recommended.
Concomitant intracranial and orbital complications of pediatric rhinosinusitis are best managed
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with a multidisciplinary approache guided by a team
consisting of an otolaryngologist, ophthalmologist,
neurosurgeon and neurologist.

REFERENCES
1. Harris G. Subperiosteal abscess of the orbit. Arch
Ophthalmol 1983;101:751-7.
2. Clary RA, Cunningham MJ, Eavey RD. Orbital complications of acute sinusitis: comparison of computed tomography scan and surgical findings. Ann Otol Rhinol Laryngol
1992;101:598-600.
3. Mitchell R, Kelly J, Wagner J. Bilateral orbital complications of pediatric rhinosinusitis. Arch Otolaryngol Head
Neck Surg 2002;128:971-4.
4. Clayman GL, Adams GL, Paugh DR, Koopmann CF.
Intracranial complications of paranasal sinusitis: a combined institutional review. Laryngoscope 1991;101:234-9.
5. Wenig BL, Goldstein MN, Abramson AL. Frontal sinusitis and its intracranial complications. Int J Pediatr
Otorhinolaryngol 1983;5:285-302.
6. Maniglia AJ, Goodwin WJ, Arnold JE, Ganz E.
Intracranial abscesses secondary to nasal, sinus and
orbital infections in adults and children. Arch Otolaryngol
Head Neck Surg 1989;115:1424-9.
7. Jadavai T, Humphries RP, Prover CG. Brain abscesses in
infants and children. Pediatr Infect Dis 1985; 4: 394-8.
8. Bhargava D, Sankhla D, Ganesan A, Chand P. Endoscopic
sinus surgery for orbital subperiosteal abscess secondary
to sinusitis. Rhinology 2001;39:151-5.
9. Chandler JR, Langenbrunner DJ, Stevens ER. The pathogenesis of orbital complications in acute sinusitis.
Laryngoscope 1970;80:1414-28.
10. Giannoni CM, Stewart MG, Alford, EL. Intracranial complications of sinusitis. Laryngoscope 1997;107:863-7.
11. Remmler D, Boles R. Intracranial complications of frontal
sinusitis. Laryngoscope 1980;90:1814-24.
12. Zuckerkandl E. Normale und pathologische Anatomie der
Nasenhöhle und ihrer pneumatischen Anhönge. 2nd ed.
Vienna, Austria: W Braumller; 1892.
13. Page EL, Wiatrak BJ. Endoscopic vs external drainage of
orbital subperiosteal abscess. Arch Otolaryngol Head
Neck Surg 1996;122:737-40.
14. Mann W, Amedee RG, Maurer J. Orbital complications of
pediatric sinusitis: treatment of periorbital abscess. Am J
Rhinol 1997;11:149-53.
15. Johnson DL, Markle BM, Weiderman BL, Hanahan L.
Treatment of intracranial abscesses associated with sinusitis in children and adolescents. J Pediatr 1998;113:15-23.
16. Kamin M, Biddle D. Conservative management of focal
intracerebral infection. Neurology 1981;31:103-6.
17. Hartstein ME, Steinvurzel MD, Cohen CP. Intracranial
abscess as a complication of subperiosteal abscess of the
orbit. Ophthal Plast Reconstr Surg 2001;17:398-403.

Chang Gung Med J Vol. 28 No. 1
January 2005

55

1

6

methicillin
1

vancomycin

(

rifampin

7

2005;28:51-5)

1

92

12

93

1
333

Fax: (03)3288957; E-mail: bigmac@adm.cgmh.org.tw

5

TEL.: (03)3281200

8200;

