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Acute rhinosinusitis is frequently associated with secondary orbital infection, most commonly subperiosteal 
abscess.  Although orbital subperiosteal abscess is a deadly disease that might lead to blind and cavernous 
sinus thrombosis, recent review of literature showed that immediate surgical intervention might not always 
be necessary for subperiosteal abscess.  Orbital inflammation secondary to sinusitis is common in children, 
whereas orbital subperiosteal hematoma secondary to sinusitis is extremely rare, with only 11 reported 
cases, including one case in children.  All the cases were treated with surgical intervention.  Here we 
present a 12-year-old girl with rhinosinusitis and proptosis.  Emergent endoscopic sinus surgery with partial 
removal of the lamina papyracea revealed dark brown fluid in the subperiosteal space.  The patient was 
symptom-free 2 weeks after surgery.  The present case was treated exclusively via an endonasal approach, 
whereas all 11 previous cases of subperiosteal hematoma were treated with external incision.  The 
endonasal approach is favorable, especially for young female patients.  Our review of literature shows that 
sudden onset, afebrile, and few signs of inflammation on blood test in patients with subperiosteal lesion 
may indicate subperiosteal hematoma.  Surgery rather than antibiotic administration should be considered 
for the treatment of suspected subperiosteal hematoma.  Treatment through only the endonasal approach 
is possible even if the hematoma is located in the roof of the orbit.
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Introduction
Acute rhinosinusitis is more common in children than 

in adults (Chandler et al. 1970; Eviatar et al. 2008), with the 
most affected age between 3 and 6 years old (Sultész et al. 
2009).  Acute bacterial rhinosinusitis is a common compli-
cation of viral upper respiratory infection or allergic inflam-
mation.  Using stringent criteria to define acute sinusitis, it 
has been observed that be- tween 6% and 7% of children 
seeking care for respiratory symptoms has an illness consis-
tent with this definition (Wald et al. 2013).  Acute rhinosi-
nusitis is frequently associated with secondary orbital infec-
tion, most commonly subperiosteal abscess in children 
(Reid 2004).  Subperiosteal abscess and orbital abscess are 
severe types of orbital infection.  Conventionally, emer-
gency endoscopic sinus surgery combined with intravenous 
antibiotics is the first choice for the treatment of suspected 
abscess (Eviatar et al. 2008; Sultész et al. 2009; Kinis et al. 
2013).  However, immediate surgical intervention may not 
always be necessary for subperiosteal abscess (Bedwell and 

Bauman 2011; Bedwell and Choi 2013).  Orbital subperios-
teal hematoma is rare and occurs most often after trauma 
(Dobben et al.  1998).  Subperiosteal hematoma secondary 
to sinusitis is extremely rare with only 11 reported cases 
(Wheeler 1937; Harris et al. 1978; Leopold et al. 1980; 
Ichino et al. 1985; Choi et al. 1988; Zalzal 1991; Aoki et al. 
1997; Woo and Kim 1997; Park et al. 2010).  Only one of 
these 11 cases was aged under 18 years (Zalzal 1991).  All 
11 previous patients with subperiosteal hematoma were 
treated with surgery.  Here we describe our treatment of a 
12-year-old girl with acute rhinosinusitis and subperiosteal 
hematoma, and discuss the difference between subperios-
teal hematoma and abscess.

Case Report
A 12-year-old girl with no history of immunodefi-

ciency or congenital disorder presented to the emergency 
department with a 3-day history of swollen, erythematous, 
painful left eye and nasal obstruction.  She had had a com-
mon cold for one week.  Three days previously she had 
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headache early in the morning and noticed that her left eye 
was swelling when she woke up.  She visited an ophthal-
mology clinic.  She was diagnosed with chalazia and topi-
cal antibiotic was prescribed.  However, the swelling wors-
ened.  When she visited the same clinic 3 days later, orbital 
subperiosteal abscess was suspected and she was referred to 
our department.

Physical examination found swollen left upper and 
lower eyelid without discharge.  Eye movement was 
severely restricted and diplopia was present in all direc-
tions.  Vision was 1.0 and fundoscopy found no abnormali-
ties.  Intraocular pressure was 14 mmHg (normal range 
10-20 mmHg).  Mild proptosis was observed with a Hertel 
exophthalmometer (8 mm on the right and 13 mm on the 
left).  Pupillary light reflex was normal.  She was afebrile.  
Complete blood cell count showed no abnormality, with a 
white blood cell count of 8,400/mm3 and C-reactive protein 
(CRP) level of 15 mg/L.  Computed tomography (CT) 
revealed bilateral maxillary and left fronto-ethmoidal sinus-
itis, and a subperiosteal lesion in the roof of the left orbit 
(Fig. 1).

Endoscopic sinus surgery was performed under gen-
eral anesthesia.  The lateral nasal wall was extremely edem-
atous (Fig. 2A and B).  Mucosa of the sinuses was also 
edematous.  No purulent discharge was observed.  After 
removing the mucosa of the lamina papyracea, dark brown 
fluid was seen through the papyracea (Fig. 2C).  After dis-
section between the papyracea and orbital periosteum, dark 
blood and clot were drained (Fig. 2D).  After irrigation with 
saline, the nasal cavity was packed loosely with chitin-
coated gauze.  Ampicillin sodium 1 g and sulbactam sodium 
0.5 g were intravenously administered every 6 hours for 4 
days.  Later, oral clarithromycin was administered.  The 
packed gauze was removed 2 days after surgery.  The pro-
ptosis slowly resolved and all symptoms had disappeared in 

2 weeks.

Discussion
Sinusitis is the primary cause of orbital complications, 

accounting for 74% to 85% of cases (Kinis et al. 2013).  
Orbital complications secondary to sinusitis are mostly 
orbital infections and can be staged according to Chandler’s 
classification (Chandler et al. 1970) into five groups (Group 
I: inflammatory edema, Group II: orbital cellulitis, Group 
III: subperiosteal abscess, Group IV: orbital abscess, Group 
V: cavernous sinus thrombosis).  Subperiosteal abscess is 
the most common intraorbital complication in the pediatric 
population (Reid 2004).  In children, the periosteum at the 
medial orbital wall is loosely attached to the underlying 
lamina papyracea (Reid 2004).  A recent review of cases of 
pediatric subperiosteal abscess suggested that immediate 
surgical intervention is not always the best treatment option 
(Bedwell and Bauman 2011; Bedwell and Choi 2013).  
Patients presenting with advanced ophthalmologic findings 
(impaired visual acuity, elevated intraocular pressure, oph-
thalmoplegia, proptosis ≥ 5 mm) or with large abscesses 
(width > 10 mm) are best treated surgically.  Patients with 
milder symptoms may improve with conservative manage-
ment (intravenous antibiotics and topical treatment).

In our patient with subperiosteal hematoma, the CT 
findings were similar to those of subperiosteal abscess.  
Proptosis of 5 mm and large subperiosteal lesion were indi-
cations for immediate surgery.  All 11 previous cases of 
subperiosteal hematoma secondary to sinusitis were treated 
surgically (Wheeler 1937; Harris et al. 1978; Leopold et al. 
1980; Ichino et al. 1985; Choi et al. 1988; Zalzal 1991; 
Aoki et al. 1997; Woo and Kim 1997; Park et al. 2010).  
The pathogenesis of subperiosteal hematoma is thought to 
be rupture of vessels as a result of phlebitis in the sinus 
mucosa.  Vessel rupture may occur after congestion or ero-

Fig. 1.  Preoperative computed tomography scans.
 (A) Coronal scan.  Both maxillary sinuses and the left ethmoid sinus are opacified.  Lens-shaped lesion is seen in the left 

orbit.  Thickened orbital periosteum is seen.
 (B) Axial scan.  Left frontal and ethmoid sinuses are opacified.  The lesion in the left orbit has displaced the upper rectus 

muscle.
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sion of the vessel caused by the infection (Harris et al. 
1978; Choi et al. 1988).  The etiology of orbital hematoma 
has been classified into three groups: 1) trauma (most com-
mon), 2) vascular malformations and tumors, and 3) spon-
taneous (rare, thought to be due to sudden increase in intra-
orbital pressure or systemic disease) (Skull and Sullivan 

1997; Martinez Devesa 2002).  Hematoma secondary to 
acute rhinosinusitis is rare and was not discussed in these 
reports.

Differentiation between subperiosteal abscess and 
hematoma is important, because surgery is needed for 
hematoma but not always for abscess.  Onset of the ocular 

Fig.  2.  Intraoperative endoscopic views.
 (A) Lateral nasal wall is severely edematous.
 (B) After treatment with local infiltration of adrenaline.  Middle meatus is seen between the middle turbinate and still 

edematous lateral nasal wall.
 (C) After removal of mucosa on the lamina papyracea, dark brown fluid (arrows) is seen behind the papyracea.
 (D) Dark brown fluid and blood clot are drained after dissection between the lamina papyracea and subperiosteum.

Table 1.  Reported cases of orbital periosteal hematoma secondary to sinusitis.

Reference Age 
(years) Sex Onset Fever WBC 

(/mm3) ESR or CRP Surgery Visual outcome

(Wheeler 1937) 45 M Gradual na na na External Diplopia
(Harris et al. 1978) 30 F Sudden N 10,600 na External Full recovery
(Leopold et al. 1980) 56 F Sudden N  7,000 na External Full recovery
(Ichino et al. 1985) 57 F Sudden na na na External Full recovery
(Choi et al. 1988) 62 M Sudden N 13,600 na External Full recovery
(Zalzal 1991)  4 F Sudden N WNL na External + ESS Full recovery
(Woo & Kim 1997) 44 F Sudden Y na na External + ESS Full recovery
(Woo & Kim 1997) 42 M na na na na External + ESS Full recovery
(Aoki et al. 1997) 68 F Sudden N WNL WNL External + craniotomy Full recovery
(Park et al. 2010) 57 F Sudden N  5,900 WNL External + ESS Full recovery
(Park et al. 2010) 62 F Gradual N  5,400 WNL External + ESS Full recovery
(Present case) 12 F Sudden N  8,400 CRP 15 mg/L ESS Full recovery

M, male; F, female; WBC, white blood cell count; ESR, erythrocyte sedimentation rate; CRP, C-reactive protein; ESS, endoscopic 
sinus surgery; na, not available; WNL, within normal limit; N, no; Y, yes.



K. Nomura et al.174

symptom is sudden in most patients with hematoma (Table 
1).  Only one of the 11 previous patients was febrile, 
although half of the patients had a history of upper respira-
tory infection (Park et al. 2010) (Table 1).  The body tem-
perature of patients with orbital subperiosteal abscess was 
38.1 ± 0.1°C (Kinis et al. 2013).  White blood cell count 
varied but did not reach the extremely high levels in 
patients with abscess (mean ± s.d. 17,000 ± 1,600/mm3) 
(Kinis et al. 2013).  Markers for inflammation, such as 
erythrocyte sedimentation rate and CRP level, were low in 
patients with subperiosteal hematoma (Table 1).  All previ-
ous patients were treated with surgery.  Since the hematoma 
was the cause of the orbital symptoms and most patients 
were afebrile, if hematoma is suspected, operative interven-
tion rather than antibiotic administration should be consid-
ered.  The outcome was favorable in all patients except the 
first reported in 1937 (Wheeler 1937).

All patients with subperiosteal hematoma were treated 
with external incision with or without the endoscopic endo-
nasal approach (Table 1).  Treatment exclusively via the 
endonasal approach has become possible with the develop-
ment of endoscopic sinus surgery techniques and instru-
ments.  In our case, the hematoma was identified at the 
superomedial part of the orbit by CT.  After complete 
fronto-ethmoidectomy and removal of the mucosa of the 
lamina papyracea, the dark brown hematoma could be seen 
through the papyracea bone.  Partial removal of the papyra-
cea and gentle dissection between the bone and periosteum 
allowed access to the hematoma and drainage.  If the patient 
is young and female, as in our case, external incision should 
be avoided for esthetic reasons.

Subperiosteal abscess is more common in children 
than in adults (Chandler et al. 1970), whereas subperiosteal 
hematoma is more common in adults, occurred in only two 
children including our patient, possibly because of differ-
ences in the strength of vessels, thickness and porousness 
of the papyracea, and adhesion at the subperiosteal space 
between children and adults.  Sudden onset, afebrile, and 
few signs of inflammation on blood test in patients with 
subperiosteal lesion may indicate subperiosteal hematoma.  
Surgery rather than antibiotic administration should be con-
sidered for the treatment of suspected subperiosteal hema-
toma.  Treatment through only the endonasal approach is 
possible even if the hematoma is located in the roof of the 
orbit.
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