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Title: Orbital Roof Fractures as an Indicator for Concomitant Ocular Injury

Authors: Joseph Santamatia MD, Aditya Mehta MD, Donovan Reed MD, Brett Davies MD

Abstract:

Purpose: Orbital roof fractures are a significant cause of morbidity in trauma and are
associated with a spectrum of orbital and ocular injuries. This study aims to characterize
orbital roof fracture patterns and quantify the rate of acute intervention as compared to non-
roof involving orbital wall fractures.

Methods: This study is a retrospective analysis of 340 orbital wall fractures diagnosed by CT
imaging from August 2015 to October 2016. Orbital wall fractures were categorized as roof
involving (N=50) and non-roof involving (N=290). Compatrisons were made between these
two groups to indicate a statistically significant difference in mechanism of injury, subjective
symptoms, CT and exam findings, and final plan of care to include acute ophthalmologic
intervention at the time of consultation.

Results: Assault (40.7%) was the most common cause of non-roof involving fractures while
falls from height (20.0%) were associated with a higher rate of roof fractures. Roof involving
orbital wall fractures were associated with a higher prevalence of corneal abrasions (16.3%),
lid lacerations (23.4%), and traumatic optic neuropathy (10.4%). A reliable subjective exam
on initial ophthalmic consultation was not achieved in a larger proportion of roof fracture
patients (30%). Despite this, the rate of acute intervention in this group (34%) was almost
double, including lateral canthotomy and cantholysis.

Conclusion: Concomitant ocular injury is common in roof involving orbital wall fractures,
and may require more urgent ophthalmologic evaluation and acute intervention. As
subjective patient data is often less readily available, a high index of suspicion and thorough
investigation is watranted in caring for patients with roof involving orbital wall fractures.

Disclaimer: The views expressed ate those of the authors/presenters and do not reflect the
official views or policy of the Department of Defense or its Components.



Introduction

Orbital roof fractures are a significant cause of morbidity in
trauma and are associated with a spectrum of orbital and .
ocular injuries. The force required to fracture these orbital L | 45.6+21.1 4325193 46.0+21.4 | . P .
walls often require ophthalmologists' attention and 258 (75_9%) 44 (Bg.(}%) 214 (73.8%) Concomlt‘a nt ocqlar mj_ury s
possible intervention to preserve vision. As the force required common in roof |nvolvmg
to fracture the orbital roof is substantial, it also has a high 130 (38.2% 12 0% : 118 (4075 H nd ma
likelihood of also damaging the eye. Unfortunately, this can 75 (%‘1%;) 8 ((1220%;} &7 ((231923) Orblt‘al wall fractu res, a Y
also injure a patient enough to warrant intubation with an ICU '26 (7.6%) 10 (20.0%} 16 (5.5%) require more urgent
adl')nission- Asa reiult' tr:*e\f/t are unable t“° Prot\"ide any 63 (185%) 14 280%) 49 (16.9%) oo ophthalmologic evaluation and
subjective exam, though often times still need urgent 46 (13.59% 6 (12.09% ' 40 (13.8% . :
intervention by an ophthalmologist to save future vision. ( ) ( ) (2% acute intervention. As

Discussion

5 (1.5%) 2 (4.0%) 3 (1.0%) subjective patient data is often
This study aims to characterize orbital roof fracture 30 (8.8%) 2(4.0%) 28 (9.7%) less readi Iy available. a high
’

patterns and quantify the rate of acute intervention as 9 (2.6%) 0 (0.0%) 9 (3.1%) . L.
compared to non-roof involving orbital wall fractures. 3 40 (11.8%) 9 (18.0%) 31 (10.7%) index of suspicion and

17 (5.0%) 6 (12.0%) 11 (3.8%) thorough investigation is

56/203 (19.1%)  6/35(17.1%) 50/258 (194%) warranted in caring for
36/293 (12.3%) 2/35 (5.7%) 34/258 (13.2%) . | patients with roof involving
57/306 (18.6%) B/36 (22.29%) 49/270 {18.1%) ;
7/303 (23%) /35 .o 6/268 (2.5%) orbital wall fractures.
/335 (1.8%) 1/48 2.1%)  5/287 (1.7%)
11/333 (3.3%) 5/48 (10.4%) G6/285 (21%)
Methods 23/337 (68%)  B/49 (163%) 15/288 (5.29)
45/335 (13.4%) 11/47 (23.4%) 34/288 (11.89%) References
y 47 (13.8%) 15 (30.0%) 32 (11.0%) 1. Shere JL, Boole JR, Holtel MR, et al. An analysis of 3599 midfacial and 1141
1 orbital bl fi 4426 United States Army Soldiers,
a e hss o e e S oA
. P ) - ) . An ) on AS, , et al. Orbit fractures: Identifyil atien
Exclusion criteria: None Table 1: Characteristics of patients with orbital wall fractures ?acA(o?sriermsicBaIinJgachki;h Yk T o and zrlc:culart v iing pfent
Laryngoscope. 2016 Feb;126 Suppl 4:55-11.

Inclusion criteria: All patients diagnosed with an orbital
wall fracture by CT presenting to SAMMC

Ana,IySIS: This StUdy 1 a retrospectlve :fnalyfls of 340 : 3. Cook T. Ocular and periocular injuries from orbital fractures. J Am Coll Surg.
orbital wall fractures diagnosed by CT imaging from 2002 Dec;195(6):831-4.
August 2015 to October 2016 at San Antonio Military Assault (40.7%) was the most common cause of non-roof involving fractures (p=0.025) o "
. .. N o . " . . . . i f TAF i Entif it
Medical Center. Orbital wall fractures were categorized as while falls from height (20.0%) were associated with a higher rate of roof fractures sy are vy ooie By
roof involving (N=50) and non-roof involving (N=290). (p=<0.001). Roof involving orbital wall fractures were associated with a higher . Gervaio KA. Weinstock BV W AY. Prognosic alue of Ocular Traurm &
i i . . . . Gervasio , Weinstoci , Wu . Prognostic Value of cular Trauma Scores
g°mparfs°’;st“’i’e ";?ie between these _t"‘:;? groups using prevalence of corneal abrasions (16.3%, p=0.004), lid lacerations (23.4%, p=0.031), and in Patients With Combined Open Globe Injuries and Facial
ea'rsc.)n S X -esA ‘or is| .er S exact.test toin ‘lcate a. ) traumatic optic neuropathy (10'4%' p=0.003). A reliable subjective exam on initial Fractures. Am J Ophthalmol. 2015 Nov;160(5):882-888
statistically significant difference in mechanism of injury, . . . . . N
biecti CTand findi d final ol ophthalmic consultation was not achieved (e.g. due to patient GCS) in a larger proportion 6. Bullock JD, Warwar RE, Ballal DR, et al. Mechanisms of orbital floor fractures: a
subjective symptoms, CT and exam findings, and final plan f £ fract tients (30% 0.001). D 3 his, th £ . . . clinical, experimental, and theoretical study. Tr. Am. Ophth. Soc.
of care to include acute ophthalmologic intervention at Ot roor fracture patients (30%, p<0.001). Despite this, the rate of acute intervention in Vol Xcvil, 1999,
the time of consultation. this group (34%) was almost double, including lateral canthotomy and cantholysis ) o
7. Mellema PA, Dewan MA, Lee MS, et al. incidence of ocular injury in visually
( P<0-001 ) . asymptomatic orbital fractures. Ophthal Plast Reconstr Surg. 2009
Jul-Aug;25(4):306-8.
8. Chi MJ, Ku M, Shin KH, et al. An analysls of 733 surgically treated blowout
fractures. Ophthalmologica. 2010;224(3):167-75.
The vnew(s} expressed herein are those of‘the author(s) and do not reflect tf]e official policy or position of Brooke 9. Shin W, Lim S, Yoo , et a. An analysis of pure Blowout fractures and
Army Medical Center, the U.S. Army Medical Department, the U.S. Army Office of the Surgeon General, the associated ocular symptoms. J Craniofac Surg. 2013 May;24(3):703.
Department of the Air Force, the Department of the Army or the Department of Defense or the U.S. Government




