


Between trauma and infection: diagnostic and therapeutic approach to progressive orbital cellulitis

Abstract: Orbital cellulitis is a rare but potentially serious condition with diverse etiologies, requiring prompt diagnosis and management to avoid severe complications such as blindness or meningitis. We report the case of a 75-year-old female patient admitted with a clinical presentation of left orbital cellulitis occurring two days after an ocular trauma. The unusual context of onset posed a diagnostic and therapeutic dilemma for the practitioner. We discuss our approach to this situation, as well as the importance of close clinical monitoring and appropriate management in case of failure of initial medical treatment 
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Introduction
Orbital cellulitis is an infection of the orbital tissues, located behind the orbital septum. This infection can be caused by local trauma(less common) or the spread of adjacent sinus infections. It is a rare but serious infection due to the risk of major complications such as blindness and death. Therefore, it is crucial to recognize the symptoms and treat this infection appropriately. Additionally, it is essential to differentiate orbital cellulitis from preseptal (periorbital) cellulitis, as the management and prognosis differ.
Through this clinical case, we report our clinical and therapeutic approach to a case of orbital cellulitis, where both traumatic and sinus-related etiologies were considered.

Case Report
A 75-year-old female patient with a history of hypertension (on treatment), left amblyopia, and neurological follow-up for instability over the past year. Previous brain imaging was unremarkable except for left anterior ethmoidal sinusitis.
She presented as an emergency with left red and painful eye, occurring two days after a traumatic fall with left ocular impact, but no associated rhinological symptoms (no rhinorrhea, postnasal drip, rhinitis, nasal obstruction, or sinus pain) (Images 1).
The  Clinical Examination found that the patient was confused and febrile (37°C), with left eye swelling, edematous and inflamed conjunctiva. Visual acuity appeared preserved, but ocular motility was reduced in all directions. Rhinological examination with endoscopy revealed a free nasal cavity, but the left middle meatus was edematous and contained pus (which was sampled). Neurological examination showed no other abnormalities.
A sinus CT scan (Images 2) demonstrated was performed and shows a Left fronto-ethmoido-maxillary sinusitis with complete opacification of the left ethmoid cells, Hyperdense spontaneous filling of the ipsilateral maxillary and frontal sinuses; Left eyelid soft tissue infiltration without a clearly defined abscess, consistent with Chandler grade 1 preseptal cellulitis.
Blood tests was performed , Inflammatory markers (pre-antibiotics) showed elevated CRP and leukocytosis. Lumbar puncture was sterile. And Bacteriological analysis of the pus from the middle meatus identified a sensitive Staphylococcus species.
Given the pre-existing sinusitis on imaging and the post-traumatic onset (left ocular impact), both traumatic and sinus-related origins of the cellulitis were considered.
The patient was hospitalized and started on empirical broad-spectrum antibiotics (ciprofloxacin, metronidazole, and an aminoglycoside for 3 days), along with nasal treatment (nasal irrigation and xylocaine-naphazoline packing).
In Clinical Course at 48 Hours the symptoms worsened: Increased chemosis, proptosis, and restricted eye movement. Persistent local inflammation (though CRP decreased). We Repeat CT that revealed Chandler stage II orbital cellulitis with grade 2 proptosis (Image 3).
Given the progression, surgical management was indicated, consisting of External orbital decompression. And an Endoscopic sinus drainage via Left middle meatal antrostomy and Frontal sinus drainage (Draf II procedure), resecting the frontal sinus floor up to the lamina papyracea and middle turbinate.Samples were sent for pathology and bacteriology. 
Postoperatively, antibiotics and extensive nasal irrigation were continued. The patient's condition improved significantly, with Reduction in eyelid and conjunctival inflammation and Restoration of ocular motility (Image 4).
Discussion
Orbital cellulitis is a rare but serious infection affecting orbital tissues, associated with a significant risk of blindness, meningitis and death. Consequently, practitioners must be aware of the diagnosis and management of this condition.
Orbital cellulitis can affect all age groups. Children are more commonly affected mainly between ages 7-12 and 60-70 for adults[1].While gender distribution is usually equal [32,58,176], males are more frequently affected in other studies (66.7%–70.6%), possibly due to work-related trauma in these regions. [2,3].
[bookmark: _Hlk205073385][bookmark: _Hlk205073560]Sinusogenic spread accounts for 1.5 and 5.6% of orbital infections, with ethmoid sinus involvement being most common in children, whereas adults more frequently exhibit frontal sinus origin. [4,5]. The primary cause in children is ethmoid sinusitis, facilitated by anatomical factors such as the thin lamina papyracea and valveless venous drainage. In adults, The most common etiological factors include, dental infections, and dental procedures, as well as orbital trauma, foreign bodies, or implants. Immunocompromised states—such as diabetes mellitus, HIV, or long-term immunosuppression—increase susceptibility and must be carefully evaluated [6,2] Other potential sources include dacryocystitis, ophthalmic surgery, peribulbar anesthesia, and hematogenous spread from bacteremia [7]. Seasonal variations have also been noted, with higher incidence in winter and early spring, correlating with peak rhinosinusitis activity [8]. A thorough clinical history and risk factor assessment are essential for accurate diagnosis and management.
[bookmark: _Hlk205073603][bookmark: _Hlk205073684][bookmark: _Hlk205073835]The causative organisms of orbital cellulitis (OC) have evolved significantly since the introduction of the Haemophilus influenzae type B (HIB) vaccine, which previously accounted for most pediatric cases with frequent bacteremia [9] In the post-vaccine era, HIB causes only 3.5% of infections , with gram-positive cocci now predominating—particularly Staphylococcus aureus (including methicillin-resistant strains, MRSA) and Streptococcus species [10-11]. Gram-negative and anaerobic bacteria are also implicated, especially in dental-origin infections or older children, where narrowed sinus ostia favor anaerobic growth.  Fungal pathogens (e.g., Mucor, Aspergillus) are rare but life-threatening in immunocompromised hosts[12] 
Identifying pathogens remains challenging due to contaminating normal flora, prior antibiotic use, and polymicrobial involvement [13]. Blood cultures are often negative [14], whereas abscess aspirates and sinus samples yield the most reliable cultures [15]. While invasive sampling is diagnostically superior, it is not routinely recommended [16].
Orbital cellulitis typically manifests with painful eyelid edema (95.9%), erythema (77.7%), and conjunctival chemosis, often accompanied by proptosis and ophthalmoplegia [11]. Key distinguishing features from preseptal cellulitis include pain with eye movements, restricted ocular motility, diplopia, decreased visual acuity, relative afferent pupillary defect (RAPD), and fever (70.9% in children) [17]. Severe cases may present with elevated intraocular pressure (IOP) or orbital compartment syndrome (OCS), warranting emergency intervention [2] Associated sinusitis (86–98%) frequently underlies the infection, while advanced disease can progress to subperiosteal/orbital abscess, cavernous sinus thrombosis (CST) (with cranial nerve palsies and bilateral symptoms), or intracranial complications (meningitis, abscess). Systemic signs (fever, headache, nausea) and vision loss (11%) may occur due to optic neuropathy, vascular occlusion, or exposure keratopathy. Immunocompromised patients are at risk for fulminant fungal infections with subtle early signs [18].
Orbital cellulitis is primarily a clinical diagnosis, but the condition is confirmed based on imaging. CT scan is the first-line imaging modality for orbital cellulitis, particularly in cases with proptosis, ophthalmoplegia, or vision loss [2]. It accurately visualizes orbital structures (extraocular muscles, optic nerve, sinuses) and detects complications such as subperiosteal/orbital abscesses (rim-enhancing fluid collections), foreign bodies, and sinusitis [19,20]. Contrast-enhanced CT helps differentiate abscesses (rim enhancement) from inflammatory edema and monitors treatment response. However, early abscesses may be missed, necessitating repeat imaging if clinical suspicion persists [19].
MRI surpasses CT in soft-tissue resolution, especially for intracranial extension (cavernous sinus thrombosis, meningitis) and fungal infections (e.g., Mucor) [21]. Fat-saturated T2 and diffusion-weighted sequences excel in detecting abscesses (T2 hyperintensity, diffusion restriction) and distinguishing cellulitis from mimics like orbital inflammatory syndrome [19,21]. MRI avoids radiation but is limited by availability and longer acquisition times [21].
Ultrasonography has a restricted role, primarily screening for anterior abscesses, but lacks sensitivity compared to CT/MRI [2,19].
Ophthalmological clinical signs and imaging (sinus CT scan) allow classification of cellulitis into 5 Chandler stages (22):
· Stage I corresponds to preseptal cellulitis (the eyeball is normal)
· Stages II-V or true orbital cellulitis, clinically marked by chemosis, proptosis and reduced ocular motility, sometimes with decreased visual acuity
(Stage II: orbital cellulitis, Stage III: subperiosteal abscess, Stage IV: intraorbital abscess, Stage V: cavernous sinus thrombosis)
Laboratory workup include Inflammatory markers such as erythrocyte sedimentation rate (ESR) and C-reactive protein (CRP) maybe elevated in both preseptal and orbital cellulitis [23]. Leukocyto sis may be present, with a sensitivity of 19–33% in orbital cellulitis [23,24]. Blood cultures should be obtained, but their yield may be as low as 3% [24]
Optimal management requires obtaining pus cultures from abscesses, wounds, or sinuses using sterile swabs/aspirates, with PRAS media for anaerobic preservation when possible. Gram stain provides immediate guidance for empiric therapy, while cultures with susceptibility testing (automated/conventional) identify pathogens and resistance patterns. Blood cultures should be drawn for suspected sepsis, though their yield decreases after antibiotic initiation [6,13]. This comprehensive approach enables targeted antibiotic therapy, particularly crucial for anaerobic infections from dental/sinus sources. While abscess cultures offer the highest diagnostic value, repeat sampling may be needed in treatment-refractory cases to optimize antimicrobial coverage and improve outcomes.
Hospital admission is mandatory for all patients with orbital cellulitis, particularly when presenting with proptosis, ophthalmoplegia, visual impairment, or neurological symptoms. Initial empiric therapy should combine a third-generation cephalosporin (ceftriaxone) with an aminoglycoside (amikacin) to cover both Gram-positive and Gram-negative organisms, with adjustments based on culture results from sinus/abscess specimens [2,25]. Intravenous antibiotics are typically administered for 1-2 weeks, followed by oral therapy to complete a 3-4 week total course, guided by clinical response [26]. Patients require twice-daily monitoring of visual acuity, ocular motility, and neurological status, with hourly assessments if complications are suspected [86]. Concurrent management of predisposing conditions is essential [2]. While most cases respond to medical therapy alone, surgical intervention may be necessary for abscess drainage or refractory infections [27].
The use of steroids in patients with orbital cellulitis remains controversial. Steroids may reduce the tissue damage and toxic effects of inflammatory mediators. If one chooses to use steroids, they must be administered only after visible clinical improvement starts with IV antibiotics and if the underlying metabolic abnormality permits. Steroids must be avoided in immunocompromised, uncontrolled diabetics and in cases of fungal orbital cellulitis for obvious reasons. [1]  
Surgical management becomes imperative in orbital cellulitis when medical therapy fails or when vision-threatening or intracranial complications arise. The primary indications for surgery include: large orbital or subperiosteal abscesses (>1-1.5 cm), abscesses located at the orbital apex or superior orbit, vision loss or pupillary changes, proptosis exceeding 5 mm, and intracranial extension [13]. 
The surgical approach is tailored to the abscess location. Endoscopic transnasal drainage has become the preferred method for medial abscesses, offering excellent visualization while avoiding visible scarring [28]. For superolateral abscesses, traditional external approaches (e.g., Lynch incision) may be necessary despite cosmetic concerns. Foreign bodies, whether organic or iatrogenic, must be completely removed to prevent persistent infection, with concurrent debridement of necrotic tissue.
In cases with intracranial complications (brain abscess, cavernous sinus thrombosis), emergent multidisciplinary surgery is crucial, typically involving combined craniotomy, orbital decompression, and sinus surgery [29]. Concurrent sinusitis or dental infections should be addressed simultaneously to eliminate the infection source [30]. Postoperatively, patients require close monitoring with serial imaging and visual assessments to detect potential complications or recurrence [2]. The decision for surgery must balance risks and benefits, considering factors like patient age (children >10 years have higher complication rates [31]), abscess size/location, and response to initial therapy. A multidisciplinary team involving ophthalmology, ENT, and neurosurgery optimizes outcomes in complex cases [13]. 
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Figure  1 : left orbital cellulitis with chemosis
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Figure 2:  Coronal sinus CT scan: Left fronto-ethmoido-maxillary opacification with infiltration of the left orbital cellulofatty tissue.
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Figure 3 : Axial CT scan revealing grade II Chandler's cellulitis with grade II exophthalmos.
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[bookmark: _GoBack]Figure  4: Postoperative day 30, showing a normal-appearing eyeball

Conclusion
Orbital cellulitis is primarily a clinical diagnosis, but the condition is confirmed based on imaging. CT scan is the first-line imaging modality for orbital cellulitis, particularly in cases with proptosis, ophthalmoplegia, or vision loss. The use of steroids in patients with orbital cellulitis remains controversial. Steroids may reduce the tissue damage and toxic effects of inflammatory mediators. Surgical management becomes imperative in orbital cellulitis when medical therapy fails or when vision-threatening or intracranial complications arise.
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