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Abstract: Introduction: Rhinosinusitis, an in-
flammation of the mucosal lining of the nasal cavity 
and paranasal sinuses, can be classified by the Euro-
pean Rhinologic Society as acute or chronic, based on 
the duration of symptoms and signs. Acute bacterial 
rhinosinusitis (ABRS), caused by bacterial invasion 
of the nasal and paranasal sinus mucosa, may lead to 
severe complications if untreated. Among these, or-
bital complications are the most common, including 
pre-septal cellulitis, orbital cellulitis, subperiosteal 
abscess (SPA), orbital abscess, and cavernous sinus 
thrombophlebitis. They can be associated with visual 
impairment and intracranial extension. SPA is a rare 
but serious complication in children. It arises from 
infection spreading to the subperiosteal space, often 
following ABRS involving the ethmoid sinuses, due 
to developmental, anatomical, and immunological 
factors. Early diagnosis and intervention are critical to 
prevent long-term sequelae.

Case presentation: A 14-year-old boy presented 
with complications of ABRS, including progressive 
right eyelid swelling and impaired ocular mobility. 
Imaging revealed complete opacification of the right 
ethmoid and maxillary sinuses with bony erosion of 
the ethmoidal bony septa and lamina papyracea, but 
without signs of intracranial extension. Laboratory 
findings showed elevated white blood cell count, ele-
vated C-reactive protein (CRP), and prior exposure to 
cytomegalovirus and Epstein-Barr virus, with immu-
noglobulin G (IgG) levels > 500.00 IU/mL. Despite in-
itial antibiotic therapy with amoxicillin-clavulanic ac-
id and metronidazole, clinical deterioration required a 

change in antimicrobial therapy and surgical interven-
tion. Endoscopic sinus surgery (ESS) was performed, 
successfully evacuating the purulent collection within 
the SPA, as well as from the ethmoid and maxillary 
sinuses. Postoperatively, a combination of broad-spec-
trum intravenous antibiotics, including vancomycin, 
meropenem, and clindamycin, guided by bacteriolog-
ical analysis of the pus sample, was administered to 
target potentially resistant microorganisms, resulting 
in near-complete resolution of symptoms.

Conclusion: SPA, especially in the pediatric pop-
ulation, requires prompt and aggressive treatment to 
prevent life-threatening complications. Initial therapy 
includes intravenous antibiotics, but surgical drainage 
becomes essential if there is no improvement within 
48 hours or if there is impending visual loss. ESS is a 
safe, minimally invasive technique for managing SPA 
unresponsive to conservative treatment. Early surgical 
intervention should be further explored to optimize 
outcomes and minimize morbidity in pediatric cases.

Keywords: Abscess, Anti-Bacterial Agents, Child, 
Ethmoid Sinus, Nasal Surgical Procedures, Rhinosi-
nusitis.

INTRODUCTION 

According to the European Position Paper on 
Rhinosinusitis and Nasal Polyps (EPOS) 2020, rhi-
nosinusitis—an inflammation of the mucosal lining 
of the nasal cavity and paranasal sinuses—is classi-
fied by symptom duration into acute (<12 weeks) and 
chronic (>12 weeks). Acute rhinosinusitis is most of-
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ten viral but may progress to acute bacterial rhinosi-
nusitis (ABRS), with secondary bacterial infection of 
the nasal and paranasal sinus mucosa. While antibiot-
ics have reduced complications, untreated ABRS can 
lead to severe osseous, orbital, intracranial, or system-
ic complications. Orbital complications are the most 
common, including pre-septal or periorbital cellulitis, 
orbital cellulitis, subperiosteal abscess (SPA), orbital 
abscess, and cavernous sinus thrombophlebitis, po-
tentially resulting in visual impairment, optic neuritis, 
and Brown syndrome (1, 2).

During the 1970s, Chandler et al. (3) introduced 
a classification scheme for orbital complications that 
remains widely used today. As presented in Table 1 
and Figure 1, Group 3 refers to a subperiosteal abscess 
(SPA), characterized by the accumulation of pus be-
tween the periosteum of the orbital wall and the bony 
wall separating the ethmoid sinus from the orbit.

A subperiosteal abscess (SPA) is a rare but poten-
tially serious complication of pediatric rhinosinusitis, 
characterized by the accumulation of purulent materi-
al between the periorbita and the underlying ethmoid 
bone, often resulting from the spread of infection from 
adjacent structures such as the paranasal sinuses, most 
commonly through the lamina papyracea. While sub-
periosteal abscesses can occur in any age group, they 
are most commonly seen in children and adolescents 
due to anatomical and immunological factors that in-
crease susceptibility to sinus infections and their com-
plications. In the pediatric population, the ethmoid 
sinuses, which are the first to pneumatize, are particu-
larly vulnerable to infections that may spread to the 
orbit. The proximity of the orbit to the paranasal sinus-
es and the thinner bony structures in children contrib-
ute to this increased risk of developing subperiosteal 
abscesses (3, 4). The immune system is often highly 
reactive during rapid pubertal development, and the 
emissary veins connecting the mucosa of the parana-
sal sinuses, bony compartments, and orbit lack valves, 

allowing retrograde thrombophlebitis and facilitating 
the spread of infection between these regions (3, 4).

The clinical presentation of subperiosteal abscess 
in children typically includes fever, rapid-onset uni-
lateral periorbital edema, severe erythema, chemosis 
(conjunctival swelling), proptosis (bulging of the eye), 
and restricted ocular movement. Patients often appear 
toxic, with high fever, severe pain on eye movement, 
and potentially decreased vision (5). However, symp-
toms may vary in severity depending on the extent and 
progression of infection. Early diagnosis and prompt 
treatment are crucial to prevent complications that 
may lead to permanent vision loss and intracranial ex-
tension (5).

By understanding the complexities and nuances 
of subperiosteal abscesses in children, healthcare pro-
viders can optimize patient outcomes and reduce the 
risk of long-term complications. Through a thorough 
review of the available literature and recent advance-
ments in the field, this paper aims to contribute to the 
ongoing discussion on best practices for diagnosing 

Table 1. Chandler’s classification of orbital complications of ABRS

Chandler’s classification system
Group I 

Pre-septal orbital cellulitis Inflammation and edema anterior to the orbital septum

Group II 
Post-septal orbital cellulitis Extension of the inflammation and edema beyond the orbital septum

Group III 
Subperiosteal abscess Abscess between the peri-orbit and the bony wall of the orbit

Group IV
Intra-orbital abscess Purulent collection occurs within the orbit

Group V
Cavernous sinus thrombophlebitis

Cavernous sinus thrombosis posterior extension through  
the superior ophthalmic veins

Figure 1. Chandler’s classification for orbital 
complications of ABRS includes pre-septal orbital 

cellulitis (I), post-septal orbital cellulitis (II), 
subperiosteal abscess (III), intraorbital abscess (IV), 

and cavernous sinus thrombophlebitis (V). 
Tijana Milenković created this illustration. 

(The image is from author’s archive.)
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and managing this potentially life-threatening condi-
tion in pediatric patients.

CASE PRESENTATION

A 14-year-old male with no significant medical 
history was transferred on April 15, 2024, to a tertiary 
care center from a secondary care facility due to clini-
cal deterioration during hospitalization for rhinosinus-
itis. Several days before initial admission, the patient 
developed nasal congestion, impaired nasal breathing, 
and high fever, with temperatures reaching 39 °C. 
Treatment with azithromycin (0.5 g for three days), 
along with a topical decongestant (xylometazoline 
0.05%), was prescribed in primary care. As symptoms 
did not resolve and the condition worsened, the patient 
bypassed secondary care and was referred directly to 
tertiary pediatric care.

Following admission to the pediatric hospital, he 
developed progressive swelling of the right upper and 
lower eyelids, accompanied by restricted ocular mo-
bility. The patient received intravenous antibiotic ther-
apy with metronidazole (0.5 g, three times daily) and 
amoxicillin-clavulanic acid (1.2 g, three times daily). 
However, the response to therapy was insufficient, and 
the patient was transferred to our institution.

Investigations and imaging
Upon evaluation in our emergency department on 

April 22, a routine otorhinolaryngological examination 
revealed warm edema and hyperemia of the right up-
per eyelid. Anterior rhinoscopy and rigid endoscopic 
examination (Karl Storz endoscope, 0°) detected thick 
purulent discharge in the right nasal cavity, particular-
ly in the middle nasal meatus, also observed draining 
into the oropharynx.

Urgent contrast-enhanced multi-slice comput-
ed tomography (MSCT) of the paranasal sinuses re-
vealed a localized, encapsulated lesion involving the 
right middle nasal meatus, right ethmoid cells (ante-
rior and posterior), the entire right maxillary sinus, 
and the medial orbit, located between the periorbita, 
lamina papyracea, and the remaining bony wall of the 
ethmoid sinus (Figures 2, 3, 4). The right frontal re-
cess and sinus showed soft-tissue opacification. The 
lesion demonstrated erosion of the bony structures of 
the medial orbital wall. No abnormalities of the skull 
base were observed, and there was no evidence of in-
tracranial extension (Figures 2, 3, 4).

Ophthalmological examination showed no im-
pairment of visual acuity or color vision; however, 
diplopia was present, along with reduced and painful 
ocular mobility. Neck ultrasound identified enlarged 
reactive lymph nodes bilaterally, predominantly on the 
right side along the major vascular axis.

Given the clinical presentation and radiological 
findings, the patient was admitted to our Department 
of Otorhinolaryngology on April 23, 2024, for further 
management. Although the illness initially presented 
as an upper respiratory tract infection, it rapidly pro-
gressed, prompting further laboratory evaluation. Re-
sults showed leukocytosis (14.21 × 109/L) and elevat-
ed C-reactive protein (CRP) levels (95 mg/L).

In consultation with an infectious disease special-
ist, serological testing for cytomegalovirus and Ep-
stein-Barr virus was performed, both showing positive 
IgG antibodies (> 500.00 IU/mL; reference positivity 
> 1 IU/mL), consistent with past exposure.

Given the patient’s age and lack of response to in-
itial therapy, empirical parenteral antibiotic treatment 
was initiated preoperatively as recommended by the 
infectious disease specialist: vancomycin (1 g/12 h), 

Figure 2. MSCT of the paranasal sinuses with contrast injection in axial (A), coronal (B),  
and sagittal (C) planes shows an opacification of anterior and posterior ethmoid cells, right maxillary sinus, 

medial orbital wall, and right frontal recess (red arrow). (The image is from author’s archive.)
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meropenem (1 g/8 h), and clindamycin (600 mg/8 h). 
Adjunct therapy included xylometazoline nasal drops 
(0.1%, three times daily in both nostrils) and mometa-
sone furoate nasal spray (50 µg, two puffs in both nos-
trils, twice daily).

Blood cultures were obtained due to concern for 
systemic involvement and clinical deterioration, and 
all results were negative. Procalcitonin levels were el-
evated (35 ng/mL), while D-dimer was also elevated 
(5 ng/mL). B-scan ultrasonography of the right eye 
revealed an abscess measuring 22.98 mm in diameter.

Given diplopia, restricted ocular movement, and 
imaging-confirmed abscess formation, the patient was 
urgently scheduled for endoscopic surgical treatment.

Surgical treatment
On April 24, under general anesthesia, following 

adequate visualization and mucosal decongestion, a 

septoplasty was performed to optimize the surgical 
corridor for endoscopic access. Under endoscopic 
guidance, an uncinectomy was initially performed, 
resulting in the release of thick, yellow, trapped secre-
tions from the right maxillary sinus. Similar purulent 
material was observed upon opening the anterior and 
posterior ethmoid cells and accessing the frontal re-
cess. Exploration of the medial orbital wall revealed a 
complete absence of the lamina papyracea. A fluctuat-
ing abscess was identified, and an incision of the peri-
orbita was made, yielding purulent content consistent 
with that obtained during the uncinectomy. Swabs for 
aerobic and anaerobic bacteria cultures were collected.

Postoperative care
Bacterial culture showed growth of Haemophi-

lus influenzae, Staphylococcus aureus, and anaero-
bic Fusobacterium necrophorum. Following surgical 

Figure 3. Axial (A) and sagittal (C) planes reveal eyelid edema and cellulitis (blue arrow). Axial (A) also 
shows soft tissue opacification in the ethmoid sinuses, suggesting inflammation or infection (yellow arrow). 

Coronal (B) highlights partial dehiscence of the medial orbital wall with pus accumulation in the medial part 
of the right orbit (yellow arrow). (The image is from author’s archive.)

Figure 4. MSCT of the paranasal sinuses, evaluated in axial (A), coronal (B), and sagittal (C) planes, 
demonstrates opacification of the right frontal sinus shown by the arrow. (The image is from author’s archive.)
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drainage, the patient was treated with the previously 
noted parenteral antibiotic therapy (vancomycin, mer-
openem, clindamycin) for 7 days in consultation with 
the specialist of infectious diseases, and supportive 
management (intranasal decongestant drops, mometa-
sone-furoate nasal spray). The patient demonstrated 
consistent daily improvement, both clinically and in 
laboratory parameters. Postoperatively, a follow-up 
B-scan ultrasonography of the eye was performed, 
which showed an intact ocular bulb with no signs of 
abscess formation. At the time of discharge, labora-
tory results were within normal reference ranges, and 
the patient was afebrile. The patient was discharged 
from the clinic in good general condition, with the rec-
ommendation to take cefuroxime tablets 500 mg, two 
times daily, and metronidazole tablets 400 mg, three 
times daily, for another 5 days.

Outpatient follow-up
Upon discharge, the patient experienced an un-

eventful recovery, reporting no complaints during 
regular monthly follow-ups. Clinical examinations 
consistently revealed normal findings. A cone beam 
computed tomography (CBCT) scan performed six 
months postoperatively confirmed the expected post-
operative status, with mild mucosal thickening in the 
right maxillary sinus but no evidence of the prior con-
dition (Figure 5).

DISCUSSION

Although rare, SPA is a serious condition due to 
its potential for severe ophthalmologic and neurologic 
complications. Despite its rarity, SPA is clinically sig-
nificant, as it is both preventable and treatable when 
promptly addressed.

A notable feature in our patient was the lack of 
clinical improvement despite early antibiotic therapy. 
An increased titer of IgG antibodies to cytomegalo-

virus and Epstein–Barr virus indicates that the im-
mune status of the patient was probably previously 
impaired by these viruses, which may have contribut-
ed to a weak response to the initial antibiotic therapy. 
To that, it should be added that the level of resistance 
of bacterial strains to azithromycin, especially in the 
post-COVID era, is very high. The diagnosis of ABRS 
and subsequent SPA was established based on a com-
bination of clinical findings and confirmed through CT 
imaging. We agree with Deutsch et al. (6) that diagnos-
ing SPA solely based on clinical presentation is chal-
lenging, especially in pediatric patients, where signs 
of deterioration may not become evident until consid-
erable damage has already occurred. CT scans, with 
approximately 80% accuracy in detecting SPA, remain 
the gold standard for visualizing bony structures (7, 8). 
Magnetic resonance imaging (MRI) serves as a valu-
able adjunct by offering superior soft tissue detail and 
early detection of intracranial complications, although 
CT remains the preferred initial modality due to its 
widespread availability.

We anticipated certain bacterial pathogens from 
the intraoperative swab, as described in a narrative 
review of the literature by Werner et al. (9), which 
identified Streptococcus anginosus, Staphylococcus 
aureus, and group A Streptococcus as the most com-
monly isolated microorganisms, with methicillin-re-
sistant Staphylococcus aureus (MRSA) reported in 
9% of cases by Burek et al. (10). These studies em-
phasize the importance of anaerobic microorganisms 
in the pathogenesis of orbital complications. Despite 
their relatively frequent occurrence, anaerobes are 
often not detected due to inadequate sampling of pu-
rulent content; they die upon exposure to oxygen and 
therefore cannot be demonstrated. Consequently, we 
continued broad-spectrum antibiotic therapy without 
modification, given the patient’s progressive clinical 
and laboratory improvement, especially after a prior 
clinical decline observed during treatment with intra-

Figure 5. Postoperative CBCT of the paranasal sinuses, evaluated in axial (A), coronal (B), and sagittal (C) 
planes, demonstrates relatively normal postoperative anatomy (A, C). Note a focal soft tissue thickening within 

the right maxillary sinus, as indicated by the arrow (B). (The image is from author’s archive.)
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venous metronidazole and amoxicillin-clavulanic acid 
in the initial phase of hospitalization. The pathogene-
sis of SPA involves bacterial spread through valveless 
venous plexuses, direct extension via neurovascular 
foramina, or dehiscent orbital walls (11, 12). In our 
case, Fusobacterium necrophorum was also isolated 
among the bacteria, which is now considered one of 
the important pathogens in orbital complications of 
ABRS (13). Previously, anaerobic microorganisms 
were rarely reported as causes of these complications. 
This is less the case today, due to improved sampling 
of purulent material from the paranasal sinuses and or-
bital abscesses. It is essential to immediately place the 
swab in transport medium to avoid exposure to oxy-
gen, which can lead to loss of anaerobic viability (13).

As McDermott et al. (14) note, the management 
of orbital complications of ABRS is heterogeneous, 
with no definitive surgical indications for early-stage 
disease, except in rare cases where vision is at risk, 
while SPA, orbital abscess, and intracranial exten-
sion are well-established indications for surgery. We 
argue that early surgical drainage not only allows for 
abscess culture but also aids in identifying the causa-
tive microorganism, facilitating targeted antimicrobial 
therapy. In addition, ensuring ventilation of the pneu-
matic spaces enables the eradication of anaerobes by 
exposure to oxygen. This strategy supports judicious 
and effective antibiotic use, optimizing treatment out-
comes by tailoring therapy to the specific infection. 
While external surgical approaches have traditional-
ly been favored, endoscopic sinus surgery (ESS) has 
emerged as a less invasive and highly effective al-
ternative (13, 14, 15). Authors from Graz University 
Hospital (15, 16) demonstrated the success of ESS in 
managing ABRS with orbital complications, particu-
larly for abscesses located medially or inferomedially. 
In our case, since the abscess was located inferome-
dially, ESS was performed to remove edematous and 
inflamed mucosa, open the sinus drainage pathways, 
and facilitate effective evacuation of purulent content. 
ESS provides substantial benefits, including avoid-
ance of facial scarring, effective abscess drainage, and 
restoration of sinus ventilation, thereby reducing the 
risk of recurrence (15, 16). Our case underscores the 
importance of early recognition, appropriate imaging, 
and a combined medical–surgical approach in manag-
ing SPA, ensuring optimal outcomes while minimizing 
complications.

The study by Santos et al. (17) shows that most 
patients with SPA can improve with careful monitor-
ing and conservative treatment. Neurological symp-
toms, the patient’s overall clinical condition, the de-
gree of proptosis, pain or limitation of eye movements, 
and worsening laboratory findings are key factors in 

assessing the need for surgical intervention. Similarly, 
Tzelnick et al. (18) point out that children who do not 
respond to conservative treatment or who present with 
established abscess formation often require surgery. 
In recurrent cases where the cause is not clear, elec-
tive surgery or prophylactic antibiotics should be con-
sidered. These studies highlight the need for tailored 
treatment plans and close monitoring to achieve the 
best outcomes. We agree with the literature, including 
Cantone et al. (19), that worsening symptoms within 
48 hours despite appropriate antibiotics is a clear indi-
cation for surgical intervention in children with orbital 
complications.

CONCLUSION
Prompt and effective treatment is critical to pre-

vent complications. While intravenous antibiotics are 
typically the first line of management, surgical drain-
age of the orbit and affected sinuses becomes essen-
tial if there is no significant improvement in the pa-
tient’s overall condition. For medial or medial-inferior 
abscesses, timely surgical intervention often yields 
favorable outcomes. ESS offers a safe and effective, 
minimally invasive approach for managing SPA. We 
should bear in mind that anaerobes are an important 
factor in the development of these complications. 
Therefore, it is important to collect pus samples ap-
propriately. Further research is needed to evaluate the 
potential benefits of earlier surgical intervention using 
ESS to improve outcomes in this complex condition.
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Uvod: Rinosinuzitis, zapaljenje sluznice nosa i 
paranazalnih sinusa, klasifikuje se, prema smernicama 
Evropskog rinološkog udruženja, na akutni i hronični, 
prema dužini trajanja simptoma i znakova. Akutni bak-
terijski rinosinuzitis (ABRS), izazvan bakterijskom 
infekcijom sluznice nosa i paranazalnih sinusa može 
dovesti do ozbiljnih komplikacija ukoliko se ne leči 
adekvatno. Među njima, orbitalne komplikacije, poput 
preseptalnog i orbitalnog celulitisa, subperiostalnog 
apscesa (SPA), orbitalnog apscesa i tromboflebitisa 
kavernoznog sinusa, predstavljaju najčešće izazove, 
često povezane sa gubitkom vida ili intrakranijalnom 
propagacijom. SPA, iako retka, ozbiljna je komplika-
cija kod dece, koja se javlja usled širenja infekcije u 
subperiostalni prostor, obično zahvatajući etmoidalne 
sinuse, usled specifičnih anatomskih i imunoloških ra-
zloga. Pravovremena dijagnoza i intervencija ključni 
su za sprečavanje dugoročnih posledica.

Prikaz slučaja: Prikazujemo slučaj četrnaestogo-
dišnjeg dečaka sa komplikacijama ABRS, uključujući 
progresivno oticanje desnog kapka i ograničenu pokre-
tljivost oka. Radiološka dijagnostika je pokazala pri-
sustvo SPA, neposredno u regiji desnog etmoidalnog 
sinusa, uz kompletnu zasenčenost desnog etmoidalnog 
i maksilarnog sinusa, razaranje koštanih gredica ćelija 
etmoidalnog labirinta i lamine papiracee, ali bez endo-
kranijalne propagacije procesa. Laboratorijski nalazi su 
ukazali na povećan broj leukocita, povišen C-reaktivni 

protein (CRP), kao i prethodnu izloženost citomegalo-
virusu i Epstein-Barr virusu sa izmerenim vrednostima 
imunoglobulina G višim od 500,00 IU/mL. Pogoršanje 
opšteg stanja pacijenta, uprkos inicijalnoj antibiotskoj 
terapiji, koja se sastojala od amoksicilina sa klavulon-
skom kiselinom i metronidazola, sugerisalo je promenu 
antibiotske terapije i hiruršku intervenciju. Endoskop-
ska hirurgija sinusa (EHS) uspešno je uklonila gnojni 
sadržaj iz SPA, kao i iz etmoidnog i maksilarnog sinu-
sa. Postoperativno je primenjena kombinacija intraven-
skih antibiotika širokog spektra, uključujući vankomi-
cin, meropenem i klindamicin, kako bi se delovalo na 
potencijalno rezistentne mikroorganizme. To je rezulti-
ralo gotovo potpunom rezolucijom simptoma.

Zaključak: SPA, naročito u pedijatrijskoj popu-
laciji, zahteva hitnu i opsežnu terapiju kako bi se iz-
begle komplikacije opasne po život. Inicijalna terapija 
uključuje intravenske antibiotike, dok hirurška drena-
ža postaje neophodna u slučaju odsustva poboljšanja u 
roku od 48 sati ili ukoliko postoji rizik od gubitka vida. 
EHS predstavlja bezbednu i minimalno invazivnu me-
todu za lečenje SPA. Dalja istraživanja su potrebna za 
procenu prednosti rane hirurške intervencije, s ciljem 
optimizacije ishoda i smanjenja morbiditeta u pedija-
trijskoj populaciji.

Ključne reči: Apsces, Antibakterijski agensi, De-
te, Etmoidni sinus, Hirurške procedure u nosu, Rino-
sinuzitis.
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