Orbital Cellulitis (MONDO:0006881): A
Comprehensive Disease Characteristics
Report

Summary

Orbital cellulitis is an acquired infectious disease of the postseptal (retroseptal) orbital
soft tissues; it has NO causal gene. Despite the "Disease Characteristics Research Template"
format, which anticipates a Mendelian disorder with a named causal gene, this disease is an
infection, not a genetic condition. Accordingly, every section concerning causal genes,
pathogenic variants, inheritance patterns, penetrance, carrier frequency, genetic testing, and
genetic counseling is Not Applicable. The MONDO identifier MONDO:0006881 corresponds to
the infectious entity; there is no OMIM gene entry, no HGNC gene symbol, and no ClinVar
variant associated with it. The reader should understand the disease as a clinical-
microbiological syndrome, and the "gene" to be named in the first paragraph is simply: none —
orbital cellulitis is not caused by a germline mutation.

Orbital cellulitis arises predominantly by contiguous spread of adjacent bacterial
rhinosinusitis — chiefly from the ethmoid sinuses across the thin, often dehiscent lamina
papyracea — and less commonly from odontogenic (dental) infection, trauma, dacryocystitis,
or hematogenous seeding. The dominant pathogens are Staphylococcus aureus and
streptococci, notably the Streptococcus anginosus group (SAG), with oral anaerobes implicated
in odontogenic cases. The infection is distinguished clinically from the more benign preseptal
cellulitis by the presence of proptosis, painful/restricted eye movement
(ophthalmoplegia), and reduced visual acuity. Its feared complications — permanent vision
loss, cavernous sinus thrombosis (CST), subperiosteal/orbital abscess, intracranial abscess, and
sepsis — arise because the bony orbit is a closed compartment: inflammatory swelling
produces an orbital compartment syndrome that compresses the optic nerve and its vascular

supply.
Management rests on prompt broad-spectrum intravenous antibiotics plus surgical drainage

(orbitotomy and/or functional endoscopic sinus surgery, FESS) for abscess, visual compromise,
or failure to improve within 48 hours. Quantitative imaging thresholds (abscess volume,
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dimensions) and inflammatory markers (CRP, neutrophil-to-lymphocyte ratio) guide the
surgical decision. A distinct, high-mortality variant — rhino-orbital-cerebral mucormycosis
— occurs in diabetic and immunocompromised hosts (strongly amplified during the COVID-19
pandemic by corticosteroid use) and requires systemic liposomal amphotericin B with
aggressive debridement. The Hib conjugate vaccine dramatically reduced Haemophilus
influenzae-related periorbital/orbital cellulitis, making vaccination the principal evidence-
based primary prevention. Overall prognosis with timely treatment is good (complete
resolution ~92%; complication rate ~4.7% in large pediatric cohorts), but delayed or
inadequate treatment risks irreversible blindness.

Section 1. Disease Information

Overview. Orbital cellulitis is an acute infection of the orbital contents located posterior to
the orbital septum (postseptal/retroseptal), involving the fat and extraocular muscles within
the bony orbit. It is an ophthalmic emergency because of its potential to cause permanent
vision loss and life-threatening intracranial complications. It must be distinguished from
preseptal (periorbital) cellulitis, a more common and generally benign infection confined to
the eyelid and periocular soft tissue anterior to the septum.

Key identifiers: - MONDO: MONDO:0006881 (orbital cellulitis) - ICD-10: H05.01 (Cellulitis of
orbit) - ICD-11: 9A06.1 (Orbital cellulitis), under disorders of the orbit - MeSH: D009919 (Orbital
Cellulitis) - SNOMED CT: 194005 / 302872001 (Orbital cellulitis) - OMIM: Not applicable (no
Mendelian gene entry) - Orphanet: Not a listed rare genetic disorder (it is a common acquired
infection)

Synonyms / alternative names: postseptal cellulitis, retroseptal cellulitis, retrobulbar cellulitis
(the latter used especially in veterinary literature). Related but distinct staged entities under
the Chandler classification include subperiosteal abscess, orbital abscess, and cavernous sinus
thrombosis.

Source of information. The knowledge base for this disease is derived from aggregated
disease-level clinical resources — retrospective hospital cohorts, case series, systematic
reviews, and a Cochrane review — rather than from individual patient genomic/EHR records
as would be typical for a monogenic disease. The evidence here is predominantly human
clinical (pediatric and adult cohorts), supplemented by veterinary comparative pathology
(dogs and cats).
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Section 2. Etiology

Primary cause: infectious. Orbital cellulitis is caused by bacterial (most commonly) or fungal
(less commonly) infection reaching the postseptal orbit. Sinusitis is the predominant
predisposing factor. In a 10-year pediatric cohort of 495 periorbital/orbital infections,
sinusitis was present in 83% of postseptal (orbital) cases PMID: 42096698: "Sinusitis was the
predominant predisposing factor for postseptal disease, present in 83% of those cases.” An
earlier series found that all orbital cellulitis cases were associated with sinusitis PMID:
10919886: "All cases of orbital cellulitis were associated with sinusitis.”

Risk factors (environmental/acquired — NOT genetic): - Acute or chronic rhinosinusitis
(chiefly ethmoid; the infection spreads across the lamina papyracea) — the single most
important risk factor. - Odontogenic infection. Odontogenic sinusitis is a common and under-
recognized cause of operative extra-sinus complications; oral anaerobes are implicated. -
Trauma (including orbital fracture, penetrating injury, insect bites, retained foreign bodies). In
an adult-inclusive series, trauma was the second most common predisposing cause (19.7%)
PMID: 17270683. - Dacryocystitis (lacrimal sac infection) — can progress to orbital abscess. -
Immunosuppression and diabetes mellitus — especially for the fungal (mucormycosis)
form. - Age / sex. Pediatric predominance for bacterial disease, with a male predominance in
several cohorts (~62-67% male). - Recent upper respiratory infection.

Genetic risk factors: None established. There are no causal variants, susceptibility loci, or
modifier genes known for orbital cellulitis. This is an acquired infectious disease.

Protective factors: - Hib conjugate vaccination sharply reduced H. influenzae type b-related
disease (see Section 13). - Prompt treatment of sinusitis and dental infection. - Genetic
protective factors: None established.

Gene-environment interactions: Not applicable in the Mendelian sense. The closest analog is
host susceptibility: diabetes/immunosuppression (host metabolic/immune state) interacting
with environmental fungal spore exposure to produce mucormycosis.


https://pubmed.ncbi.nlm.nih.gov/42096698/
https://pubmed.ncbi.nlm.nih.gov/10919886/
https://pubmed.ncbi.nlm.nih.gov/10919886/
https://pubmed.ncbi.nlm.nih.gov/17270683/
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Section 3. Phenotypes

Orbital (postseptal) cellulitis is distinguished from preseptal cellulitis by orbital signs that
reflect involvement of the extraocular muscles, orbital fat, and optic nerve PMID: 42096698:
"Orbital signs such as proptosis, pain with eye movement, reduced visual acuity and
ophthalmoplegia were more frequent in orbital cellulitis."”

Phenotype Type HPO suggestion Characteristics
. ) i Hallmark of postseptal
Proptosis / exophthalmos Physical sign HP:0000520 )
disease; acute onset
Ophthalmoplegia / painful . . More frequent in
. Clinical sign HP:0000602 )
restricted eye movement orbital than preseptal
. . . . Warning sign of optic
Reduced visual acuity Clinical sign HP:0000572
neuropathy
Periorbital/eyelid edema . . HP:0100539 / Common to both
Physical sign .
and erythema HP:0000474 preseptal and orbital
HP:0200124 )
. : . .. . , ) Reflects orbital
Conjunctival chemosis Clinical sign (conjunctival )
_ congestion
abnormality)
Systemic inflammatory
Fever Symptom HP:0001945
response
. Lo Worse with eye
Pain (ocular/periorbital) Symptom HP:0200026
movement
. o . 449% in one orbital-
Optic neuropathy Clinical sign HP:0000648 .
abscess series
. Laboratory HP:0011227 / Used to predict severity
Elevated CRP /leukocytosis ;
abnormality HP:0001974 and surgery

Age of onset: acquired at any age; pediatric predominance for bacterial disease (median age
~5 years in several cohorts), but adults are affected (mean ~25 years in a tertiary adult-
inclusive series).


https://pubmed.ncbi.nlm.nih.gov/42096698/
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Severity / progression: acute and potentially rapidly progressive. Chandler staging grades
progression: preseptal cellulitis — orbital cellulitis — subperiosteal abscess — orbital abscess —
cavernous sinus thrombosis. Untreated disease can progress over hours to days.

Frequency of serious sequelae: optic neuropathy was seen in 15/34 (44.11%) of orbital-
abscess patients, with CST in 5.88% PMID: 35195044: "Optic neuropathy was seen in 15 (44.11%)
patients, cavernous sinus thrombosis in two patients (5.88%).” In a pediatric CST series, 5 of 9
children had permanent ophthalmoplegia and vision loss despite treatment PMID:
26239205: "Of the 9 cases, 4 returned to normal vision and ocular motility; 5 had permanent
ophthalmoplegia and vision loss."

Quality-of-life impact: Acute disease requires hospitalization (median 4.5 days for orbital vs 1
day for preseptal disease). Permanent sequelae — blindness, diplopia from ophthalmoplegia,
ptosis, proptosis — have major long-term functional and cosmetic consequences, though
formal EQ-5D/SF-36 data specific to orbital cellulitis were not identified.

Section 4. Genetic / Molecular Information

Not applicable. Orbital cellulitis is an acquired infectious disease with: - No causal genes (no
gene symbol, no OMIM gene entry, no HGNC ID). - No pathogenic variants (nothing in ClinVar/
HGMD; no missense/frameshift/nonsense/splice/structural variants). - No allele frequencies
(not in gnomAD/1000 Genomes as a disease locus). - No somatic vs germline distinction (not a
genetic disease). - No modifier genes, epigenetic signatures, or chromosomal
abnormalities causally linked.

The relevant "molecular” determinants are instead microbial virulence factors (e.g., S. aureus
toxins, streptococcal tissue-invasive enzymes, biofilm formation) and host immune/metabolic
state (diabetes, immunosuppression). Microbial biofilms have been implicated in chronic
rhinosinusitis and orbital cellulitis and may reduce antimicrobial efficacy (Clinical implications
of  microbial biofilms in chronic rhinosinusitis and orbital cellulitis,

).

(@ 27655019 ]



https://pubmed.ncbi.nlm.nih.gov/35195044/
https://pubmed.ncbi.nlm.nih.gov/26239205/
https://pubmed.ncbi.nlm.nih.gov/26239205/
https://pubmed.ncbi.nlm.nih.gov/27655019/
https://pubmed.ncbi.nlm.nih.gov/27655019/
https://pubmed.ncbi.nlm.nih.gov/27655019/
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Section 5. Environmental Information

Environmental factors: The principal "environmental” determinant is microbial exposure
combined with anatomical/host susceptibility. There are no classical toxic/occupational/
radiation exposures causally linked.

Lifestyle factors: Poor dental hygiene predisposes to odontogenic sources. Uncontrolled
diabetes (dietary/metabolic) is a major risk factor for fungal disease.

Infectious agents (the core etiology):

Pathogen class Representative organisms Notes

Staphylococcus aureus (MSSA > MRSA),
Streptococcus spp. incl. S. anginosus group (S.  Leading bacterial causes
intermedius, S. constellatus)

Gram-positive
cocci

Prevotella, Eikenella corrodens, viridans )
Oral anaerobes ] ) Odontogenic/dental source
streptococci, Fusobacterium

Haemophilus . . . . .
. Historically dominant; now rare post-vaccine  Vaccine-preventable
influenzae type b

Diabetic/
. Rhizopus, Mucor (rhino-orbital-cerebral . . .
Fungi (Mucorales) ) immunocompromised; high
mucormycosis) .
mortality
. . Biofilm-forming; chronic
Aspergillus Aspergillus flavus

cases

Evidence: S. aureus was the most frequently isolated organism (45% periorbital, 42% orbital)
PMID: 42096698: "Staphylococcus aureus was the most frequently isolated organism in both
groups (45% periorbital, 42% orbital).” In a large US pediatric cohort, MSSA was most common
(26.3%) with MRSA only 5.0% PMID: 35438766: "methicillin-susceptible S. aureus was the most
common organism (26.3%), with MRSA found in only 5.0%." SAG-caused infections required
surgery more often PMID: 33386062: "Orbital infections caused by SAG require surgical
management more often than those caused by other pathogens."

NCBI Taxonomy references: Staphylococcus aureus (taxid 1280); Streptococcus anginosus
group; Haemophilus influenzae (taxid 727); Mucorales (order).


https://pubmed.ncbi.nlm.nih.gov/42096698/
https://pubmed.ncbi.nlm.nih.gov/35438766/
https://pubmed.ncbi.nlm.nih.gov/33386062/
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Section 6. Mechanism / Pathophysiology

Ordered causal chain (bacterial, sinogenic — the dominant pathway)

1. Acute bacterial rhinosinusitis (chiefly ethmoid sinus) leads to accumulation of infected
secretions and mucosal inflammation adjacent to the orbit.

2. The infection spreads contiguously across the thin, often dehiscent lamina papyracea
(medial orbital wall) into the subperiosteal space and postseptal orbit. (Branch:
alternatively, infection reaches the orbit via odontogenic spread, direct trauma,
dacryocystitis, or — rarely — hematogenous seeding and valveless facial/ophthalmic veins.)

3. Bacterial proliferation and host neutrophilic response result in orbital cellulitis (diffuse
inflammation of orbital fat/muscles), which may progress to a localized subperiosteal
abscess and then orbital abscess (Chandler stages).

4. Inflammatory swelling and pus within the closed bony orbit result in an orbital
compartment syndrome: rising intra-orbital/intra-ocular pressure. PMID: 33908631:
"Complications occur in part due to inflammatory swelling from the infection creating a
compartment syndrome within the bony orbit, leading to elevated ocular pressure and
compression of vasculature and the optic nerve."

5. Elevated pressure compresses the optic nerve and its vascular supply, leading to
ischemic optic neuropathy and permanent vision loss (the principal sight-threatening
mechanism).

6. Branch (intracranial extension): infection propagates posteriorly/retrograde via valveless
orbital veins into the cavernous sinus, causing septic cavernous sinus thrombosis, and
may extend further to meningitis, subdural empyema, or brain abscess, resulting in
cranial neuropathies, sepsis, and death.

7. Branch (fungal): in a diabetic/immunosuppressed host, inhaled Mucorales spores
germinate in the sinonasal mucosa; fungal hyphae are angioinvasive, causing vascular
thrombosis, tissue ischemia and necrosis, rapid rhino-orbital-cerebral spread, and high
mortality.

Mechanistic detail by category

* Molecular pathways / cellular processes: Innate immune inflammation (GO:0006954)
dominates — neutrophil recruitment (GO:0030593), pattern-recognition signaling (TLR/NF-
KB, inferred), cytokine release, and pus formation. There is no single intrinsic signaling


https://pubmed.ncbi.nlm.nih.gov/33908631/
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cascade (unlike a Mendelian disease); the pathophysiology is host-pathogen
inflammatory.

* Tissue damage mechanisms: (i) mechanical/compartment — pressure-mediated
ischemia of the optic nerve; (ii) ischemic/necrotic — especially fungal angioinvasion and
necrotizing orbital infection; (iii) thrombotic — cavernous sinus thrombosis.

* Immune system involvement: acute neutrophil-predominant infection;
immunodeficiency/diabetes predisposes to fungal disease. Biofilm formation (biofilm-
producing S. aureus, S. epidermidis, Pseudomonas, Aspergillus flavus) impairs antimicrobial
penetration

( ).
(@ 27655019 ]

* Metabolic contribution: hyperglycemia/ketoacidosis in diabetes favors Mucorales growth
(free iron availability, impaired phagocytosis).

* Protein/biochemical: no host protein defect; microbial virulence factors (toxins, proteases,
hyphal invasion) drive tissue destruction.

Upstream vs downstream

UPSTREAM DOWNSTREAM
Sinusitis/dental/trauma - orbital seeding - cellulitis - abscess

compartment syndrome - optic nerve ischemia - BLINDNESS

venous spread - cavernous sinus thrombosis - intracranial -

Cell types involved (CL): neutrophils (CL:0000775), monocytes/macrophages (CL:0000235),
vascular endothelial cells (CL:0000115, target of fungal angioinvasion and thrombosis).
Biological-process GO terms: inflammatory response (G0O:0006954), response to bacterium
(GO:0009617), neutrophil chemotaxis (GO:0030593).

Section 7. Anatomical Structures Affected

* Primary organ/site: the orbit (UBERON:0001697) — specifically the postseptal orbital soft
tissues: orbital fat (UBERON:0003427), extraocular muscles (UBERON:0001600), and the
optic nerve (UBERON:0000941).


https://pubmed.ncbi.nlm.nih.gov/27655019/
https://pubmed.ncbi.nlm.nih.gov/27655019/
https://pubmed.ncbi.nlm.nih.gov/27655019/
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» Adjacent source structures: paranasal sinuses — ethmoid sinus (UBERON:0002454, chief
source), maxillary, frontal, sphenoid sinuses; teeth/periapical tissue (odontogenic); lacrimal
sac (dacryocystitis).

» Secondary / complication sites: cavernous sinus (UBERON:0002795), meninges
(UBERON:0002360), brain (UBERON:0000955; subdural empyema, brain abscess), frontal
bone (osteomyelitis — Pott's puffy tumor).

* Body systems involved: visual system, nervous system (cranial nerves II, III, IV, VI), and in
severe disease the cardiovascular/venous system (septic thrombosis) and whole-body
(sepsis).

* Tissue types: connective/adipose (orbital fat), skeletal muscle (extraocular), nervous (optic
nerve), vascular endothelium, bone (when osteomyelitis supervenes).

* Subcellular: no specific organelle defect; the disease is extracellular/interstitial infection
and inflammation.

* Localization / lateralization: almost always unilateral, following the side of the affected
sinus; bilateral involvement is uncommon and raises concern for cavernous sinus
thrombosis.

Section 8. Temporal Development

* Onset: acute to subacute, typically over 1-14 days, usually following or concurrent with an
upper respiratory infection or sinusitis flare. Acquired at any age.

» Progression: can be rapid; staged by Chandler classification from preseptal — orbital
cellulitis — subperiosteal abscess — orbital abscess — cavernous sinus thrombosis. The
"failure to improve after 48 hours of IV antibiotics" is a key clinical decision point for
surgery and imaging.

 Course pattern: acute, generally self-limited with appropriate treatment (not chronic/
relapsing, unlike a genetic disorder). Fungal disease progresses over days and is often fatal
if untreated.

* Duration: days to a few weeks with treatment; median hospital stay ~4.5 days for orbital
disease PMID: 42096698.

* Remission: treatment-induced; complete resolution in ~92% of appropriately managed
pediatric cases PMID: 42413892.


https://pubmed.ncbi.nlm.nih.gov/42096698/
https://pubmed.ncbi.nlm.nih.gov/42413892/
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* Critical period: the first 24-48 hours are the window to prevent irreversible optic nerve
injury — the central rationale for emergent evaluation and intervention.

Section 9. Inheritance and Population

Inheritance / genetics: Not applicable — no inheritance pattern, penetrance, expressivity,
anticipation, mosaicism, founder effect, consanguinity role, or carrier frequency. This is an
acquired infectious disease.

Epidemiology: - Pediatric predominance for bacterial disease; most commonly a
complication of childhood sinusitis. - Sex ratio: male predominance in multiple cohorts (~62-
67% male; e.g., 62% male in an adult-inclusive series PMID: 17270683, 66.9% male in a Military
Health System pediatric cohort
).

(@ 39172646 ]
- Age: pediatric median ~5 years; adult mean ~25.7 years in tertiary series. - Secular trend:

Hib-related disease fell sharply after vaccine introduction — annual case rate dropped from
21.2+10.4 to 8.7+3.9 (P=0.008), and Hib-related cellulitis fell from 11.7% (pre-1990) to 3.5%
(post-1990; P=0.028) PMID: 10919886: "The introduction of the Hib vaccine coincided with a
sharp decline not only in the number of periorbital and orbital cellulitis cases related to H.
influenzae, but also in the annual case rate." - Post-COVID trend: more children presented with
acute complicated sinusitis requiring emergency surgery after the pandemic

( );
(@ 41037873 ]

an epidemic of COVID-associated rhino-orbital-cerebral mucormycosis occurred in 2021,

especially in India. - Geographic: bacterial disease is worldwide; mucormycosis shows
regional clustering (notably the Indian subcontinent during the COVID-19 second wave).

Precise population prevalence/incidence per 100,000 was not established from the reviewed
literature (the disease is reported through hospital cohorts rather than population registries).

10
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Section 10. Diagnostics

Clinical diagnosis rests on the triad of orbital signs — proptosis, ophthalmoplegia/pain on
eye movement, and reduced visual acuity — distinguishing postseptal from preseptal
disease.

Imaging (central to diagnosis and management): - Contrast-enhanced CT of orbit and
sinuses is the primary modality — identifies sinusitis, orbital fat stranding, subperiosteal/
orbital abscess, and allows Chandler staging and abscess measurement. - MRI with
gadolinium best delineates intracranial extension and cavernous sinus thrombosis. -
Quantitative CT thresholds guide surgery: surgically treated subperiosteal abscesses were
larger (mean 1.389 vs 0.486 mL; P=0.013); thresholds volume >0.5 mL, length >17 mm, width
>4.5 mm favor drainage PMID: 21778515: "an abscess volume of more than 0.5 mL, a length
greater than 17 mm, and a width greater than 4.5 mm, should be strongly considered to have
surgical drainage." A relative abscess volume =0.11 mL predicted surgery with 88% sensitivity/
85% specificity PMID: 40582701.

Laboratory tests / biomarkers: - CRP and white blood cell count — elevated; higher values
predict postseptal disease and need for surgery. CRP >120 mg/L was an independent predictor
of surgery (aOR 2.8) PMID: 35568061. - Neutrophil-to-lymphocyte ratio (NLR) — higher in
surgical cases (8.1 vs 3.64; P<0.001) PMID: 40582701. - Blood and wound cultures — wound
cultures more often positive than blood; yield rises with advancing Chandler stage

(

(@39172646 ]
Serum ferritin elevated in mucormycosis (87% in one series).

Microbiology: surgical/wound cultures (aerobic + anaerobic + fungal) guide targeted therapy.
Fungal disease requires biopsy with histopathology demonstrating non-septate angioinvasive
hyphae.

Genetic/omics testing: Not applicable — no role for WGS/WES, gene panels, karyotyping,
FISH, CMA, or newborn screening.

Diagnostic criteria / differential diagnosis: Chandler classification for staging. Key
differentials include preseptal cellulitis (no proptosis/ophthalmoplegia/visual loss), orbital
inflammatory pseudotumor, thyroid eye disease, orbital tumors/malignancy (e.g.,
rhabdomyosarcoma in children; orbital NK/T-cell lymphoma, which can mimic cellulitis and
fail to respond to antibiotics/steroids —

11
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),

@ 40022004 ]
and non-infectious orbital swelling (insect bite, allergic). A failure to respond to antibiotics

should prompt reconsideration of malignancy or fungal disease and early biopsy.

Section 11. Outcome / Prognosis

Overall prognosis is good with prompt, appropriate treatment, but delay risks irreversible
blindness and death.

Outcome measure Value Source

Complete resolution (pediatric, treated) 92.0% (80/87) PMID: 42413892
Overall complication rate (large pediatric cohort) 4.7% PMID: 35568061
Vision loss 0.6% PMID: 35568061
Intracranial extension 1.6% PMID: 35568061
Meningitis 0.8% PMID: 35568061
Optic neuropathy (orbital abscess series) 44.11% PMID: 35195044
Permanent ophthalmoplegia/vision loss (pediatric CST) 5/9 (56%) PMID: 26239205
Mucormycosis overall mortality (post-COVID cohort) 18.6% PMID: 40822755
COVID-associated mucormycosis 12-month survival ~50.6% PMID: 41280319

Complications: subperiosteal/orbital abscess, optic neuropathy and blindness, cavernous
sinus thrombosis, intracranial abscess/empyema, meningitis, osteomyelitis (Pott's puffy tumor),
sepsis, death.

Prognostic factors: earlier recognition and treatment, lower Chandler stage, smaller abscess,
absence of intracranial extension, and (for fungal disease) glycemic control and absence of
cerebral involvement predict better outcomes. Elevated CRP and NLR predict need for surgery;
elevated CRP predicts mortality in mucormycosis.

Bacterial vs fungal mortality contrast: Bacterial orbital cellulitis has very low mortality with
treatment; invasive fungal (mucormycosis) disease carries 18-50% mortality.

12
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Section 12. Treatment

Pharmacotherapy (mainstay): - Empiric broad-spectrum IV antibiotics covering S. aureus
(including MRSA where prevalent), streptococci, and anaerobes. A typical regimen:
vancomycin (MRSA/gram-positive) + a third-generation cephalosporin (e.g., ceftriaxone) +
metronidazole (anaerobes, especially odontogenic). In one cohort, clindamycin + ceftriaxone
was the most common empiric regimen (36.2%)

( ).
(@ 39172646 ]

NCIT: Vancomycin (C938), Ceftriaxone (C564), Metronidazole (C639). - De-escalate to culture-
directed therapy. MRSA rates are generally low (~5%) in pediatric cohorts but should be

covered empirically in high-prevalence settings.

Fungal disease: systemic liposomal amphotericin B (NCIT C1835) is first-line, with step-
down posaconazole maintenance, plus aggressive surgical debridement (sometimes orbital
exenteration), strict glycemic control, and adjuncts such as transcutaneous retrobulbar

amphotericin B (TRAMB) and iron chelation

( )

@ 40444308 ]
).

(@ 41866895 |

Surgical / interventional: drainage of subperiosteal or orbital abscess via orbitotomy and/or
functional endoscopic sinus surgery (FESS) (NCIT: endoscopic sinus surgery). Indications:
large/progressive abscess (volume >0.5 mL; relative volume =0.11 mL), significant/progressing
ocular findings, visual compromise, or failure to improve after 48 h of IV antibiotics.
Combined orbitotomy + FESS reduces re-operation (4.3% vs 26%) PMID: 33390058: "those
who underwent concomitant orbitotomy and FESS, only one patient (4.3%) required re-
operation.” In adults, orbital abscess occurred in 53% and 87% of those required drainage
PMID: 17270683.

Adjunctive corticosteroids — controversial. A small prospective RCT (n=21) found that oral
steroids added after an initial antibiotic response hastened resolution of edema (P=0.002 at
day 7), chemosis (P<0.001 at day 10), pain, proptosis, and motility PMID: 23622565. However, a
2026 PRISMA systematic review/meta-analysis concluded otherwise PMID: 42088754:
"Adjunctive corticosteroids were not associated with shorter hospitalization and may be
associated with increased risks of adverse outcomes.” A large cohort found corticosteroids

13
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unrelated to treatment failure

( ).
@ 35438766 ]

Corticosteroids are therefore NOT standard of care, and are specifically hazardous if fungal

disease is possible.
Pharmacogenomics / gene/cell/RNA therapy / targeted-immunotherapy: Not applicable.

Treatment algorithm (summary):

Suspected orbital cellulitis
- Urgent contrast CT orbit+sinuses + ophthalmology/ENT
- Admit, IV broad-spectrum antibiotics (anti-MRSA + cephalosporin * metronidazole)
- Reassess at 24-48 h
I Improving - continue IV - oral step-down
L Abscess / visual compromise / no improvement - surgical drainage (orbitotomy + FESS)
- If diabetic/immunocompromised & necrotic/rapid - suspect mucormycosis
- amphotericin B + aggressive debridement + glycemic control

Section 13. Prevention

* Primary prevention:

 Hib conjugate vaccination — the clearest evidence-based measure; dramatically reduced
H. influenzae type b periorbital/orbital cellulitis PMID: 10919886. Pneumococcal conjugate
vaccination also reduces a relevant pathogen.

* Prompt treatment of sinusitis, dental infection, and dacryocystitis to prevent
contiguous spread.

* Judicious corticosteroid use and glycemic control in diabetics to prevent mucormycosis
— a key lesson from the COVID-19-associated mucormycosis epidemic

( ).
@ 42824498 ]

* Secondary prevention: early recognition of preseptal cellulitis and sinusitis warning signs;
prompt imaging when ocular signs appear.

 Tertiary prevention: timely surgery and intensive management to prevent vision loss and
intracranial spread.

* Immunization: Hib and pneumococcal vaccines (NCIT: Haemophilus influenzae type b
Vaccine).
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» Genetic screening / carrier screening / genetic counseling: Not applicable.

Section 14. Other Species / Natural Disease

Orbital/retrobulbar cellulitis occurs naturally in dogs and cats, providing a comparative-
pathology parallel — especially to human odontogenic disease.

» Taxonomy: dog (Canis lupus familiaris, NCBI taxid 9615), cat (Felis catus, taxid 9685).

« Etiology in dogs: In 38 dogs with retrobulbar cellulitis/abscess, idiopathic (50%) and tooth-
root abscessation (23.7%) were most common PMID: 34480390: "Idiopathic (50%) disease
and tooth root abscessation (23.7%) were most common."” Cultures grew aerobic/anaerobic
bacteria (gram-negative bacilli, Corynebacterium, a-hemolytic streptococci).

* Clinical presentation: exophthalmos, strabismus, and pain on opening the mouth

( );
@ 26494502 ]

diagnosis by ultrasound/CT/MRI.

* OQutcomes: vision loss in 15.8% of dogs PMID: 34480390: "Six cases presented with vision loss
due to retrobulbar disease (15.8%)." In 41 dogs, 46% had ophthalmic complications including
blindness from optic nerve damage and ophthalmoplegia

( ).
(@ 30209808 |

Optic nerve swelling predicted vision loss on MRI

( ).
(@ 30277263 ]

* Comparative biology: the shared mechanism (orbital compartment + optic nerve
compression, dental/sinogenic source) is evolutionarily conserved across mammals; most
canine cases are medically managed (78.9%).

» Zoonotic potential: none established — this is a sporadic opportunistic infection, not a
transmissible zoonosis.
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Section 15. Model Organisms

No dedicated genetic model organism exists, because orbital cellulitis is not a monogenic
disease. There are no knockout/knock-in/transgenic’humanized models in MGI, ZFIN,
FlyBase, etc.

The relevant "models" are: - Naturally occurring disease in companion animals (dogs, cats)
— the best available non-human model of the infectious/anatomic process (see Section 14;

(@ 34480390 |

| @ 30209808 ]

[ﬂ 30277263 ]
).

(@ 26494502 ]

- In vitro microbial biofilm models of chronic rhinosinusitis/orbital cellulitis isolates

( ).

[n 27655019 ]

Phenotype recapitulation: canine retrobulbar cellulitis reproduces the key human features —
exophthalmos, ophthalmoplegia, optic nerve compression, blindness, and dental/sinogenic
etiology — making it a strong comparative model for pathophysiology and management,
though it does not model a genetic predisposition (none exists).

Mechanistic Model / Interpretation

The disease is best understood as a single anatomic vulnerability exploited by common
pathogens. The orbit is a rigid, cone-shaped bony box open only anteriorly (closed by the
orbital septum) and bounded medially by the paper-thin lamina papyracea. This geometry
produces two defining consequences:

1. Easy ingress: adjacent ethmoid sinusitis (or dental/traumatic/lacrimal infection) breaches
the thin medial wall, delivering bacteria directly into the postseptal space.

2. Dangerous confinement: once infection and inflammatory edema accumulate, the
inextensible bony walls convert swelling into rising pressure — an orbital compartment
syndrome — that throttles the optic nerve's blood supply and produces ischemic blindness.
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The same valveless venous channels permit retrograde spread to the cavernous sinus and

brain.
ETHMOID SINUSITIS (or dental / trauma / dacryocystitis)
| contiguous spread across lamina papyracea
v
POSTSEPTAL ORBITAL INFECTION
(S. aureus, strep incl. SAG, anaerobes)
|
T I |
v v v
Subperiosteal - Orbital abscess Venous (valveless) spread
abscess | |
L : | v
A Cavernous sinus thrombosis
ORBITAL COMPARTMENT SYNDROME |
(t pressure - optic nerve ischemia) v
v Meningitis / brain abscess / sepsis
BLINDNESS |
v
DEATH

The fungal branch overlays a host-metabolic prerequisite: hyperglycemia/
immunosuppression permits Mucorales germination, and hyphal angioinvasion adds a
thrombotic-necrotic mechanism on top of the compartment effect, explaining the far higher
mortality. This model explains why management is twofold: decompress/drain (relieve the
compartment and remove the nidus) and sterilize (antibiotics or antifungals), with the
decision to operate driven by abscess size, visual status, and inflammatory markers.
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PMID Title (abbreviated) Role in this report

o . ) . Sinusitis in 83% of postseptal disease; S. aureus
Paediatric periorbital/orbital

42096698 | ) . leading isolate; orbital signs define postseptal
infections, Christchurch

disease

e Epidemiology/Management, MSSA 26.3%, MRSA 5.0%; corticosteroids unrelated
children to treatment failure
Microbiology of SPA in . .

33386062 . SAG predominance; SAG predicts need for surgery
children

35195044  Orbital abscess, 20 yrs Optic neuropathy 44%, CST 5.88%
CST ophthalmic outcomes, o

26239205 . 5/9 permanent ophthalmoplegia/vision loss
children

10919886 Peri/orbital cellulitis & Hib Hib vaccine reduced incidence; all orbital cases had
vaccine sinusitis

21778515  SPA dimension & surgery Quantitative CT thresholds for drainage

33390058  Orbital cellulitis, upstate NY Combined orbitotomy+FESS reduces re-operation

) NLR, proptosis, relative abscess volume predict
40582701  SPOA management, children

surgery
40822755 Post-COVID ROCM, India Diabetes 79.4%, steroids 85.3%; mortality 18.6%
41280319 COVID-associated Diabetes 76.5%, steroids 90.1%; ~50.6% 12-mo
mucormycosis mortality survival
Treated orbital cellulitis, adult . .
17270683 . Sinusitis 39.4%, trauma 19.7%; abscess 53%
tertiary
Septic CST with orbital o
30320718 o Defines CST clinical syndrome
cellulitis
Canine retrobulbar cellulitis, . o .
34480390 Veterinary parallel; dental origin; vision loss 15.8%

SEUS
30209808  Retrobulbar cellulitis, 41 dogs 46% ophthalmic complications incl. blindness

Severe orbital infections, 10- ) . o
35568061 . Surgical predictors; complications 4.7%
hospital
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PMID Title (abbreviated) Role in this report
42413892  Predictors of surgery, pediatric =~ Complete resolution 92%
33908631  Cochrane: corticosteroids Orbital compartment-syndrome mechanism

Corticosteroid meta-analysis
(2026)

42088754 Corticosteroids not beneficial, possibly harmful

Faster resolution when steroids added after
antibiotic response

23622565 Oral corticosteroids RCT

Limitations and Knowledge Gaps

1. Template mismatch. This disease is an acquired infection; all genetic sections (causal
genes, variants, inheritance, penetrance, carrier frequency, genetic testing, genetic
counseling, model-organism knockouts) are Not Applicable, and the report documents
their absence rather than content.

2. Population epidemiology. Precise incidence/prevalence per 100,000 could not be
established — evidence derives from hospital cohorts and case series, not population
registries. Reported rates are therefore referral-biased.

3. Pediatric skew. Much of the highest-quality cohort data are pediatric; adult-specific natural
history is comparatively thinner.

4. Microbiology drift. Pathogen distributions and MRSA rates vary geographically and over
time (and post-COVID), limiting generalizability of any single cohort's culture data.

5. Corticosteroid controversy unresolved at the RCT level. The one positive RCT is small
(n=21); the cautionary signal comes from meta-analysis of heterogeneous studies. A
definitive multicenter RCT is lacking.

6. No molecular/omics data. There are no transcriptomic/proteomic/metabolomic host
signatures for this disease, as expected for a non-genetic infection; host-susceptibility
biology (why some sinusitis progresses to orbital disease) is poorly characterized.
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Proposed Follow-up Experiments / Actions

1

. Prospective multicenter RCT of adjunctive corticosteroids in bacterial orbital cellulitis,

stratified by Chandler stage and with fungal disease rigorously excluded, to resolve the
conflicting RCT-vs-meta-analysis evidence.

. Validated surgical-decision model combining CT abscess volume, NLR, CRP, proptosis, and

age into a prospectively tested clinical calculator (building on

| @ 35568061 ]
@ 40582701 |
(@ 21778515 ]

. Population-based incidence study using linked administrative/registry data to establish
true incidence/prevalence per 100,000 and quantify the post-Hib, post-PCV, and post-COVID
secular trends.

. Host-susceptibility investigation — why a minority of sinusitis cases breach the orbit;
candidate studies of innate immune function, anatomical (lamina papyracea dehiscence)
risk, and diabetes-related neutrophil dysfunction for mucormycosis.

. Antifungal optimization trials for rhino-orbital-cerebral mucormycosis — timing of
amphotericin B, role of TRAMB and iron chelation, and globe-salvage vs exenteration
decision criteria (extending
| @ 40444308 )
[ﬂ 40988790 ]

. Comparative veterinary study formally aligning canine retrobulbar cellulitis outcomes

with human orbital cellulitis to leverage the natural animal model for pathophysiology and
imaging research.

Report compiled from 52 reviewed publications and 10 confirmed findings across a five-iteration
autonomous investigation. Evidence is predominantly human clinical cohorts and systematic
reviews, supplemented by veterinary comparative pathology. Orbital cellulitis is an acquired
infectious disease with no causal gene; genetic and model-organism sections are documented as

Not Applicable.
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