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a b s t r a c t

The purpose of this study was to retrospectively analyse patients with orbital floor fracture who were
treated at the Department of Odontostomatology and Maxillofacial Surgery, Policlinico Umberto I,
Sapienza University of Rome, Italy, between 2008 and 2013. Patients were evaluated by age, sex, aeti-
ology, clinical findings, fracture pattern, ocular injury, treatment, complications, and sequelae. We
evaluated surgical outcomes and complications with the use of different surgical approaches and various
materials used to reconstruct the orbital floor. In total, there were 301 orbital fractures. Two hundred and
seventeen patients were men (72.1%) and 84 were women (27.9%). The average age of the patients was
37.2 years (range, 9e90 years). The leading cause of these fractures was violent assault (27.3%). Pure
blow-out fractures (50.2%) were the most represented pattern, followed by zygomatic complex (46.5%).
The most common symptom was hypoesthesia extending through the territory of the second trigeminal
branch (TBH; 32.9%). Diplopia was present in 20.2% of patients followed by enophthalmos (2.3%) and
extraocular movement limitation (1.7%). Ocular symptoms significantly improved following surgical
repair. The most common postoperative complications included TBH in 34.2%, scarring 26%, and diplopia
in 16.4% of the patients.

© 2014 European Association for Cranio-Maxillo-Facial Surgery. Published by Elsevier Ltd. All rights
reserved.

1. Introduction

Orbital wall fractures are classified as isolated fractures,
involving a single orbital wall, or as combined fractures, whenmore
than 1 orbital wall is involved. The floor is the most frequently
injured of the 4 orbital walls because it contains the largest open
space and lacks support; thus, it is often fractured following blunt
orbital and facial traumas. The frequency of orbital floor fractures is
becoming more common owing to the increasing number of traffic
accidents, industrial accidents, sport-related injuries, and physical
assaults (Shin et al., 2013). More rarely, orbital floor fractures are
the result of a gunshot wound or fall (Piombino et al., 2010).

These fractures may cause significant functional and cosmetic
complications, such as hypoesthesia extending through the terri-
tory of the second trigeminal branch (TBH), diplopia, enoph-
thalmos, restriction of ocular motility, and ocular injuries. Orbital
floor fractures can be classified as pure or impure blowout

fractures: the former are isolated orbital floor fractures, while the
latter are also associated with orbital rim fracture involving other
contiguous bones (maxillary, zygomatic, nasoethmoidal, or frontal)
(Tong et al., 2001).

In the literature, there are several discordant studies regarding
the epidemiological, clinical, and demographic characteristics of
patients, type of surgical approach, implant materials, and surgical
timing when it comes to orbital floor fractures.

We evaluated clinical and epidemiological findings, surgical
techniques, surgical outcomes, and the association between type of
surgical approach incision andmaterial used for reconstruction and
complications.

2. Materials and methods

We retrospectively reviewed the charts of 301 patients with
surgically treated orbital floor fractures at the Department of
Odontostomatology and Maxillofacial Surgery, Policlinico Umberto
I, Sapienza University of Rome, Italy, between 2008 and 2013. Pa-
tients who had previous surgical treatment, or who had additional
bone fractures, were excluded.
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Patients were evaluated by age, sex, aetiology, symptoms, co-
morbidity, clinical findings, fracture pattern, ocular injury, treat-
ment, time of operation after trauma, complications, and sequelae.
Diplopia, enophthalmos, restriction of ocular motility, and ocular
injuries were determined in association with ophthalmologists.

Computed tomography (CT) was performed before surgery to
classify the orbital fractures and to choose the most suitable
reconstruction method, as well as postoperatively to verify surgical
outcome.

3. Results

Of the patients, 217 were male (72.1%) and 84 were female
(27.9%). The average age of the patients was 37.2 years (range, 9e90
years). Patients were divided into 8 groups according to age (10-
year intervals), with a separate group to include paediatric pa-
tients (0e14 years): 6 patients (1.9%) were younger than 14 years,
84 patients (27.9%) were between 15 and 24 year of age, 79 (26.2%)
between 25 and 34-year range, 44 (14.6%) between 35 and 44 years,
38 (12.6%) between 45 and 54 years, 25 (8.3%) between 55 and 64
years, 15 (4.9%) between 65 and 74 years, and 10 patients (3.3%)
were older than 75 years. Orbital floor fractures were most often
seen in 15- to 24-year-old men (88 patients, 66 male and 14 female;
Table 1). The majority of patients in the <64-year age groups were
male (210 male and 66 female), although here was a significant
prevalence of female patients >65 years of age (7 male and 18
female).

Pure blow-out fractures (50.2%) were the most highly repre-
sented pattern, followed by zygomatic complex (46.5%). The most
common symptom was hypoesthesia extending through the terri-
tory of the TBH (32.9%). Diplopia was present in 20.2% of patients,
followed by enophthalmos (2.3%) and extraocular movement lim-
itations (1.7%).

The principal aetiology of orbital floor fractures was violent
assault (n¼ 82; 27.3%), followed by traffic accidents (n¼ 75; 24.9%),
falling or slipping (n ¼ 40; 13.3%), sports-related injury (n ¼ 31;
10.3%), domestic accidents (n¼ 15; 4.9%), accidents at work (n¼ 10;
3.3%), struck by a horse hoof (n ¼ 2; 0.7%), and ballistic trauma
(n ¼ 1; 0.3%; Table 2).

We report a number of patients (n ¼ 45; 14.9%) for whom the
cause of trauma was undetectable because of history biases or
because it was not declared. Violent assault was the most common
cause in male patients, whereas traffic accidents was the most
common in female patients; falling or slipping was the most
frequent cause in patients >75 years of age.

Right pure blow-out fractures occurred in 69 patients (22.9%),
left blow-out fractures in 76 patients (25.2%), and bilateral orbital
floor involvement was evident in 6 patients (1.9%); 2 patients had
unilateral impure blow-out fractures (0.6%). A total of 66 patients
(21.9%) had unilateral right orbito-maxillo-zygomatic fracture, and
74 patients (24.6%) had unilateral left orbito-maxillo-zygomatic

fracture. Five patients (1.6%) presented with orbital floor fracture
in a Le Fort II pattern, and 3 patients (0.9%) with complex facial
fractures.

In 13 patients (4.3%), the orbital floor fracture was accompanied
by systemic injuries: 5 patients had polytrauma, 6 had cerebral
trauma, and 2 had fractures of other skeletal elements.

Ophthalmological examination findings included monocular
visual disturbances (n ¼ 3; 0.9%), while dystopia, lagophthalmos,
deficit of the facial nerve, and subcutaneous emphysema were
noted in 1 patient each (n ¼ 1; 0.3%).

Clinical and radiographic analysis revealed 18 patients with
concomitant facial wounds, and 36 patients with associated facial
fractures (31 nasal bones fractures, 3 mandible fractures, 1 sinus
frontal fracture, and 1 Le Fort I type fracture).

The most common clinical signs and symptoms were hypo-
esthesia extending through the territory of the TBH (n¼ 99; 32.9%),
diplopia (n ¼ 61; 20.2%), enophthalmos (n ¼ 7; 2.3%), and extra-
ocular movement limitation (n¼ 5; 1.7%). Multiple symptoms were
found in 24 patients (7.9%): 18 patients (6%) had TBH and diplopia, 4
patients (1.4%) had TBH and enophthalmos, and 2 patients (0.6%)
had enophthalmos and diplopia.

Clinical follow-up was performed at 1 week, 2 weeks, 3 months,
and 6 months after treatment.

Themean ± standard deviation of time interval between trauma
and surgery was 3 ± 4 days.

Reconstruction of the orbital floor was performed in all cases.
The surgical approach was through a lower eyelid incision in 231
patients (76.7%), a lower transconjunctival incision in 43 patients
(14.3%), a contextual-wound approach in 16 patients (5.3%), a
subciliar incision in 8 patients (2.6%), and an incision through a
previous scar in 1 patient (0.3%).

Restoration of orbital floor integrity was performed by using
resorbable implants (bovine pericardium membrane, TUTO-
PATCH™) in 180 patients (59.8%), heterologous bone-graft in 86
patients (28.6%), screw-fixed heterologous bone-graft in 14 pa-
tients (4.6%), screw-fixed titaniummesh associatedwith resorbable
implant in 6 patients (1.9%), titanium mesh associated with
resorbable implant in 4 patients (1.3%), screw-fixed titanium mesh
in 3 patients (1%), heterologous bone-graft associated with
resorbable implant in 3 patients (1%), and titanium mesh in 2 pa-
tients (0.7%). Nomaterial was used after reduction of the fracture in
3 patients (1%).

Postoperative complications occurred in 115 patients (38.2% of
the sample). Immediately after surgery, 45 patients (39.1%) had
TBH, 22 patients had diplopia (19.1%), 4 patients complained about
the scar outcome (3.4%), 2 patients (1.7%) showed extraocular
movement limitations, and 2 cases had residual enophthalmos
(1.7%; Table 3).

Of 115 patients, 73 (63.4%) had persistent complications after 6
months: 25 (34.2%) TBH, 19 (26%) scar outcome, and 12 (16.4%)
diplopia.

Table 1
Age distribution of patients.

Age range Patients, N (%)

0e14 6 (1.9%)
15e24 84 (27.9%)
25e34 79 (26.2%)
35e44 44 (14.6%)
45e54 38 (12.6%)
55e64 25 (8.3%)
65e74 15 (4.9%)
>75 10 (3.3%)
Total 301

Table 2
Percentage of aetiology.

Aetiology Patients, N (%)

Violent assault 82 (27.2%)
Traffic accident 75 (24.9%)
Falling/Slipping down 40 (13.3%)
Sports injury 31 (10.3%)
Domestic accident 15 (4.9%)
Works accident 10 (3.3%)
Horse’s hoof 2 (0.7%)
Ballistic trauma 1 (0.3%)
Undetectable cause 45 (14.9%)
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