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ORBITAL RIM FRACTURE S 

Orbital rim is strongest part of orbit - isolated rim fractures are uncommon. 

 

 

ORBITAL FLOOR FRACTURE 

ETIOPATHOPHYSIOLOGY  

a) part of complex fractures (Le Fort II and III fractures, nasofrontoethmoidal fractures, 

zygomaticomaxillary complex ["tripod"] fractures). 

b) isolated (blow-out) fracture - violent impact to anterior globe*  Ÿ hydraulic force transmission to 

interior of orbit Ÿ orbital contents are incompressible Ÿ orbital floor (weakest area) is usually 

area to give way Ÿ herniation of orbital contents down into maxillary sinus. 
fractures of orbital roof have also been reported, with herniation of contents into frontal sinus 

*only by objects with Ò 5 cm radius of curvature, i.e. slightly larger than orbital inlet - 

penetrates orbital space for only short distance (e.g. fist, ball); larger objects cannot compress 

globe because of protective architecture of orbital rim. 

¶ second weakest part is medial wall (lamina papyracea)! 

 

CLINICAL FEATURES 

1. Entrapment of inferior rectus / oblique muscle 

Ÿ impaired upward ocular motility  Ÿ 

diplopia. 

2. Enophthalmos (often obscured by early 

postinjury edema), periorbital ecchymosis. 

3. Infraorbital hypoesthesia 
4. Malar deformity. 

5. Blowing nose Ÿ momentary exophthalmos Ÿ 

periorbital emphysema. 

6. Ocular injury ï hyphema, subconjunctival 

hemorrhage, lens dislocation, retinal 

detachment, globe rupture. 

 

 
 

 

Source of picture: Frank H. Netter ñClinical Symposiaò; Ciba Pharmaceutical Company; Saunders >> 

 
Right orbital floor fracture ï appearance of eyes and limitation of motion: 

 
 

 

DIAGNOSIS 

Thin -section coronal CT: 

1) herniation of orbital contents through fracture into maxillary sinus ("hanging drop" sign) 

ï in some cases, soft tissue is trapped in maxillary sinus by rectangular trapdoor of 

bone (bony fragment is momentarily displaced, allowing periorbital tissue to extrude 

into maxillary sinus, and then snaps back into place, catching soft tissue). 

ï in rare FRACTURES OF MEDIAL WALL OF ORBIT, orbital contents protrude through lamina 

papyracea into ethmoidal air cells. 

http://www.neurosurgeryresident.net/
http://www.neurosurgeryresident.net/Eye.%20Ophthalmology/Eye86.%20Eye%20Trauma.pdf
http://www.neurosurgeryresident.net/Ear.%20Otology/Ear40.%20External%20Ear%20Disorders.pdf
http://www.amazon.com/gp/product/1933247401


 FACIAL TRAUMA (FRONTAL , ORBITAL ) TrH27 (2) 

2) depression of bony fragments into maxillary sinus 

3) orbital emphysema (from interruption of adjacent sinus wall) 

4) clouding (or fluid level on upright films) of maxillary sinus (hemorrhage) 

 

Sonography (alternative if CT unavailable) - sensitivity 92%, specificity of 100%. 

 

X-ray (Waters’ view): disruption & displacement of line representing orbital floor; fluid & herniated 

mass in maxillary sinus. 

 

MRI  is superior in showing soft-tissue herniations! 
 

 
Waters view - right orbital floor is depressed (medium 

arrowheads); opacification of right maxillary sinus (large 

arrowhead); right ethmoid air cells also are opacified 

(small arrowhead), suggesting medial-wall blowout 

fracture: 

 

Coronal CT - trapdoor fragment (arrow), consisting of 

portion of left orbital floor, is within left maxillary sinus; 

small amount of herniated orbital fat accompanies 

fragment: 

 
 

Isolated medial-wall blowout fracture (axial CT) - 

depression of fracture fragments into adjacent ethmoid air 

cells, which are opacified (small arrows); no entrapment of 

medial rectus muscle (medium arrow); orbital emphysema 

(large arrow): 

 

 

 

 

TREATMENT  

Spontaneous resolution may occur! 

¶ (peri)orbital emphysema is usually benign, self-limited condition. 

N.B. if patient complains of sudden decrease in visual acuity (esp. after sneezing nose), 

air may have built up under pressure in orbit (Ÿ cessation of blood flow in central 

retinal artery); 

H: immediate pressure release - via lateral canthotomy with cantholysis or 

intraorbital needle aspiration of trapped air. 

 

Repair of orbital floor  (to relieve restricted extraocular muscle function + elevate lowered globe) 

¶ many consultants delay decision to operate for 10-14 days ï if diplopia or enophthalmos are 

still persistent (cause of impaired eye motility may be only edema of structures surrounding 

globe). 

¶ infraorbital approach  with stepped incision: infraciliary incision or incision in one of most 

superior natural skin creases of lower eyelid Ÿ infraorbital rim and floor of orbit are exposed 

through incision under skin-muscle flap but external to orbital septum Ÿ periosteum is incised 

0.5-1 cm below attachment of orbital septum at infraorbital rim (to prevent herniation of orbital 

fat into surgical field). 

¶ ORBITAL FLOOR RECONS TRUCTION  using alloplastic implant (autogenous bone has no 

advantage); 

ï as thin as will allow proper support of soft tissues. 

ï placed over defect subperiosteally and rests passively in place. 

ï must cover only anterior portion of orbital floor (rests on anterior, lateral and medial 

edges of defect). 

ï if implant protrudes from orbit without being held in place, it is too large (Ÿ make 

smaller until it lies passively within orbit). 

 

http://www.neurosurgeryresident.net/
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Source of picture: Frank H. Netter ñClinical Symposiaò; Ciba Pharmaceutical Company; Saunders >> 

 

¶ if there is extensive comminution of orbital floor and repair cannot be maintained in reduced 

position Ÿ ANTRAL PACKING . see p. TrH29 >> 

 

 

ORBITAL APEX FRACTURES 

¶ may be linear and undisplaced or comminuted. 

¶ occasionally, entire orbital apex is completely avulsed, with apical fragment containing intact optic 

foramen.  

¶ complication - ORBITAL APEX SYNDROME: traumatic optic neuropathy + superior orbital fissure 

syndrome (CN3, 4, 6 injury). 

 
Comminuted right orbital apex fracture (axial CT) - fractured right greater sphenoid wing (large arrowhead), 

displacement of fragments into superior orbital fissure (small arrowheads): 

 
 

 

ORBITAL ROOF (BLOW -IN) FRACTURES 

¶ frequently associated with frontal sinus and nasoethmoidal fractures. 

¶ involvement of superior rectus (Ñ superior oblique) muscle Ÿ loss of upward gaze. 

N.B. most common cause of loss of upward gaze is orbital floor fracture! see above 

¶ decreased orbital volume Ÿ proptosis, much higher incidence of injury to globe and periorbital 

contents (than with blow-out fractures). 

 

 

FRONTAL SINUS FRACTU RES 

Etiology - severe blow to forehead. 

 

Diagnosis (best by axial CT) - fluid levels, sinus opacification, orbital emphysema, pneumocephalus. 

Posterior wall of sinus must be evaluated (lateral tomograms or CT) 

 

Treatment 

¶ prophylactic antibiotics! 

¶ posterior wall violation - dural tear must be assumed Ÿ hospitalize and place in head-up position. 

¶ anterior wall violation Ÿ elevation of fracture (may be delayed). 

 

 
Caldwell view: opacification of frontal sinus (large 

arrowhead); multiple comminuted fractures (small 

arrowheads): 

Axial CT - comminution of both anterior and posterior 

walls of left frontal sinus (arrowheads), accompanied by 

sinus opacification and air-fluid level in right frontal sinus: 

http://www.neurosurgeryresident.net/
http://www.amazon.com/gp/product/1933247401
http://www.neurosurgeryresident.net/TrH.%20Head%20trauma/TrH29.%20Facial%20Trauma%20(nasal,%20maxillary,%20zygomatic).pdf#Antral_packing
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BIBLIOGRAPHY for ch. ñHead Traumaò Ÿ follow this LINK  >> 
 

 

 

Viktorõs NotesҜ for the Neurosurgery Resident  

Please visit website at www.NeurosurgeryResident.net  

 

http://www.neurosurgeryresident.net/
http://www.neurosurgeryresident.net/TrH.%20Head%20trauma/TrH.%20Bibliography.pdf
http://www.neurosurgeryresident.net/
http://www.neurosurgeryresident.net/

