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Introduction
Rhinosinusitis is a common manifestation of upper respiratory infections in 

children. However it has been a neglected topic over the years, since there is no 
consensus on the diagnostic criteria or therapy1. The later is largely due to concern 
of possible complications of the systemic therapies as well as to the possible 
change in growth centers if surgery is applied 1. 

The most frequent complication of rhinosinusitis in the pediatric group, 
although rare, is the orbital extension of the infectious process2 by contiguity 
directly through the orbital lamina papyracea or by hematogenous spread through 
emissary avalvular veins. This complication is extremely rare in the newborn 
with only seventeen cases published in the literature 3,4, probably because during 
these period the paranasal sinuses are still undeveloped. The potentially severe 
morbidity that is associated can range from a impaired oculomotor function to 
amaurosis in up to 17% of the cases. Can also extend into the cavernous sinus, 
originate an intracranial infection or an even potentially fatal sepsis. 2

To illustrate this, the authors present the case of a 20 days newborn with 
a subperiosteal orbital abscess who had favorable outcome after surgical and 
medical therapy.
Case Report

The case refers to a male term infant, 20 days years old, born with good 
vitality, breastfeeding and with an uneventful neonatal period, who presented 
to the ENT doctor with nasal obstruction for two days, rapid onset purulent 
rhinorrhea, right periorbital edema and erythema starting at the inner canthus 
and lower eyelid with progressive lateral and superior eyelid extension. The 
fever (37.8ºC), irritability, right periorbital edema with eye closure and slight 
proptosis were also noted. There weren’t exudate or conjunctival hyperemia. Eye 
movements and pupillary reflexes were kept and fundoscopy was normal. The left 
eye showed no change. No other respiratory complaints were reported as well as 
food refusal, meningism or neurologic changes.

With acute sinusitis and orbital cellulitis as primary diagnosis, a blood analysis 
was made which revealed leukocytosis and neutrophilia with negative cultures. 
The CT scan with contrast (Figure 1) showed bilateral ethmoid opacification and 
pointed the presence of a subperiosteal multiloculated pus collection affecting the 
floor, inner and outer right orbital walls leading to proptosis.
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Empirical intravenous therapy with amoxicillin-clavulanate, metronidazole 
and dexamethasone was promptly started. At the same time nasal topical 
therapy with mometasone and phenylephrine was prescribed. After 72 hours 
occurred an increase of the 
abscess leading to antibiotic 
change to ceftriaxone plus 
metronidazole. The negative 
progression with worsening 
proptosis (Figure 2) headed a 
new treatment strategy at the 
4th day of hospitalization, this 
time with vancomycin plus 
metronidazole.

The several ophthal-
mological evaluations had 
never shown commitment of 
the eyeball or optic nerve. 
However the negative out-
come and a newer CT show-
ing the exactly the same 
changes imposed the surgical 
drainage of the subperiosteal 
abscess.
Surgical Technique

The abscess drainage 
was performed through an 
endonasal endoscopic eth-
moidectomy with fenestration 
of the lamina papyracea under 
general anesthesia.

The authors used a rigid 30º 4mm diameter nasal endoscope and several 
pediatric	endonasal	instruments	(Strümpel	forceps	45º	2.5	mm,	antral	retrograde/
back biting forceps and an antral cânula 3mm).

After nasal decongestion with topical phenylephrine and submucosal 
injection of epinephrine solution 1:100 000 in 1% lidocaine, the surgery proceeded 
with uncinectomy and opening of the maxillary sinus, the latter showing edema 
of the sinus mucosa without purulent collection. The maxillary ostium was 
enlarged through the posterior fontanelle. The upper part of the uncinate process 
was removed exposing the ethmoid bulla. Opening the bulla allowed significant 
pus drainage which was collected for microbiological studies (Figure 3). There 
was dehiscence of the lamina papyracea exposing the orbital periosteum. The 
external pressure applied to the eyeball allowed further pus drainage through this 
dehiscence. Since there was no bleeding and in order to allow the drainage path 
the authors avoided packing the nose.

Figure 1. Axial and coronal computed tomography showing a 
subperiosteal collection at the inner wall and bottom of the right 
orbit with significant proptosis.

Figure 2. periorbital edema, proptosis and chemosis of the right eye
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Results
The surgical intervention 

allowed significant improvement 
and regression of the proptosis. 
Microbiology revealed methicillin 
sensitive Staphylococcus aureus. 
The last prescribed antibiotics were 
maintained intravenous further 8 
days because the lower eyelid edema 
remain during this period, although 
apyrexia had been observed immedi-
ately after the surgical drainage.

The infant was discharged at 
the 14th postoperative day.

Although it was observed 
apyrexia remained periorbital edema 
worse in the lower eyelid for about 

another 8 days so if you kept intravenous antibiotics during this period.
Follow-up studies showed no immunity commitment and the CT and 

endoscopy six months after revealed no significant changes.
During the next two years there had been no infectious complications, 

recurrence or sequela. The child didn’t show any modification of the development 
of the face (Figure 4), sinus disease or ophthalmic complaints.

Discussion
Orbital infections are rare in the newborn 3,4,5 and proving it are the few 17 

cases described in the literature since 1950. These infections can be particularly 
troublesome because of the lower tolerance to severe infections characteristic of 
this age group, the possible impact on the development of the eye and retina and 
in the functional development itself, which can be compromised by the closure 

Figure 3. Endoscopy of the middle meatus during 
anterior ethmoidectomy showing drainage through the 
lamina papyracea (M-middle turbinate, MM-middle 
meatus, S-nasal septum, LP-lamina papyracea, * pus 
drainage, ** aspiration cânula 3mm)

Figure 4. Two years after surgery showing no developmental abnormalities of the face.
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and the edema of the eyelid. Furthermore the therapeutic agents must be adapted 
to the immature metabolismo of the newborn. Other possible fatal consequences 
are intracranial extension and sepsis, the later mentioned in two cases, of which 
one was fatal.

The agent responsible for orbital infections most often identified in the 
literature has been, as in the case reported here, Staphylococcus aureus. The 
presence of an abscess in also common. Staphylococcus aureus is a commensal 
and initiates infection through the skin and mucous membrane immediately after 
birth 8, including the still immature nasosinusal mucosa and the small and poorly 
ventilated paranasal sinuses filled with amniotic fluid. The immune system is 
immature, both at humoral and cellular levels, namely cellular phagocytosis 
which constitutes one of the decisive factors in the elimination of staphylococci

In the case mentioned here additional risk factors were excluded such as 
prematurity, immunodeficiency, severe or systemic infection or relevant family 
history. Moreover the newborn was being breastfed, which is a protective factor.

Until now, the CT scans referred in the published cases mentioned the 
ethmoid as the apparent source of infection in all except one in which it arises as 
a complication of endonasal surgery (for choanal imperforation).

The infection can extend to the orbit by several ways, but once there is an 
underlying sinusitis it is presumed to be the cause, directly through the thin bone 
wall (lamina papyracea) weakened by severe inflammation. Other options are the 
hematogenous spread through communicating avalvular veins, perivascular routes 
or even through the nasolacrimal canal 7,11. 

The most part of the staphylococci in our country are beta-lactamase 
producers. Being so the initial empirical therapy should include penicillins 
lactamase resistant, penicillins plus lactamase inhibitors or cephalosporins10. 

The present case was admitted to be a community acquired one since the 
symptoms started more than 48 hours after birth. This suspicion was confirmed 
by culture and sensitivity test. The fear of a possible intracranial invasion after 
negative evolution lead to choice of ceftriaxone, which has a good spread in the 
central nervous system. The lack of resolution seen after forced the beginning of 
vancomycin, covering a possible resistance to methicillin, which has not been 
the evidence. Some authors argue that vancomycin should always be considered 
the first option4. In the case reported here the option for metronidazole from the 
beginning was justified by the possible coinfection by anaerobes, also recognized 
as a very common agent in these infections13. 

Some authors argue that the presence of a purulent collection is in itself an 
indication for surgical drainage given the high prevalence and the severity of the 
possible complications. 14,22 Others, however, with whom we agree, argue that the 
initial treatment may be conservative as the periosteum is a resistant barrier, only 
if there is no evidence of impairment of visual acuity other severe complication.

The criteria recommended by Oxford23 for initial medical treatment are 
unchanged vision, pupil and retina, absence of ophthalmoplegia, intraocular 
pressure <20 mmHg, proptosis <5mm and thickness of the collection <4mm in 
the CT scan.
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The surgical approach, when indicated, is controversial.The classical 
approach can be trans-conjunctival 22 or through an external ethmoidectomy 17, 
both requiring a skin incision that leaves an unsightly scar and possible leading 
to disturbance of the lacrimal apparatus. The recent development of endoscopic 
sinus surgery has allowed an increasing number of cases to be addressed by 
this route 18 providing a simultaneous sinus and orbital drainage of a inferior or 
internal orbital abscess with unscarred skin.

At this moment, this is the eighth case of a subperiosteal abscess described 
in the literature in which a endonasal endoscopic approach was used in the 
newborn 2. At this age, the surgery raises some particular concerns. First, the 
anatomic dimensions are significantly reduced, leaving very limited space for 
the instruments, even for pediatric. The relative anatomy also differs, with the 
maxillary sinus less depth and its floor at the level of the root of the inferior 
turbinate, due to the volume occupied by the nucleus of the teeth yet to emerge. 
The uncinate process is proportionally larger and thicker, occupying much of the 
middle meatus.

Surgery should be as limited as possible in order to avoid interfering with 
the developmental nuclei of the face and also to reduce the dispensed time since 
newborns have very little tolerance to hemorrhage. In this case, the total time was 
about 10 minutes.

Also postoperative care must be anticipated and minimized since the 
collaboration is usually very limited, often requiring sedation. Informed consent 
should contemplate this possibility.

Finally, the fear of possible morphological changes on the face has been 
ruled out in several studies 19,20 and was confirmed in this case by a normally 
developed, symmetrical face.

In Table 1 we present our therapeutic flowchart for abscesses of the orbit 
in children. We suggest in Table 2 what could be the conditions under which 
one should suspect the evolution of periorbital edema into a intra-orbital pus 
collection, which can be useful to make a decision in circumstances where CT 
scan is not available, such as in remote locations or in cooperation missions.
Table 1. Treatment flowchart for complicated pediatric sinusitis of Hospital Cuf Descobertas

Treatment flowchart for complicated pediatric sinusitis of Hospital Cuf Descobertas

1 - Absent proptosis and unrestricted extraocular movements

 a. medical therapy 24-48h

i. antibiotics, systemic and topical nasal steroids

b. Collection and analysis of nasal discharge and blood culture

c. Ophthalmologic evaluation

2 - Proptosis, visual loss or no improvement after 48 hours of conservative therapy

a. CT scan

i. Endonasal surgery and abscess drainage 
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Table 2.	Signs	of	orbital	pus	collection	if	CT	is	not	available

Signs of orbital pus collection if CT is not available

a. Progressive worsening of periorbital swelling and redness

b. Lagophthalmos

c. Chemosis

d. Proptosis

e. Limitation of ocular mobility

f. Loss of visual acuity

Conclusion
The orbital infection in the neonatal age is often caused by staphylococci and 

also often there is pus collection. The risk of systemic and severe complications 
is high and deserves aggressive approach, preferably by a multidisciplinary team 
of pediatrics, ophthalmology and otorhinolaryngology. Surgical drainage should 
be considered in those cases when there is no resolution along with the medical 
treatment or when the course is specially acute. In the authors’ experience the 
endoscopic approach should be the choice due to its low morbidity.
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