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INTRODUCTION

Orbital wall fractures can either be isolated or combined with a 

fracture of one of the contiguous bones of the orbital rim. Con-

cerning isolated orbital wall fractures, the most frequently frac-

tured is the orbital floor, referred also as a “pure blowout fracture.” 

Pure orbital blowout fracture is an entity which should be con-

sidered distinctly from other types of orbital fractures as it is 

more likely to be associated with soft tissue injuries resulting in 

functional ophthalmological complications [1]. Surgical repair 
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should be considered if diplopia, enophthalmos or limitations of 

oculomotor muscles movements are present, whether using an 

implant material or not. A wide variety of implant options exist 

and have been used over the years for orbital floor reconstruc-

tion, in the hope of achieving the best clinical outcome for the 

patient. Despite a variety of surgical options to treat orbital floor 

fractures, questions over operative indications, the optimal surgi-

cal timing, and the type of material needed for repair remain un-

resolved.

The purpose of our study is to evaluate our experiences in or-

bital floor reconstructive surgery with a focus on functional and 

aesthetic results in order to improve the quality of life of the pa-

tients. 
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METHODS

Between January 2010 and December 2016, 79 patients were 

treated for orbital floor fracture. Patients were classified by sex, 

age, type of injury, clinical presentation, surgical approaches, ma-

terial used and postoperative complications. Eye mobility evalua-

tion and Hess-Lancaster test to establish the presence of diplopia 

were performed for all the patients by the same ophthalmologist. 

Patients underwent computed tomography (CT) with coronal 

scans. The aesthetical and functional outcome was evaluated ac-

cording to the surgical approach. Moreover, patient satisfaction 

was subjectively assessed by a three-item questionnaire. The satis-

faction rate was determinated according to a score from 0 (no sat-

isfaction) to 5 (high satisfaction). Statistical analysis was per-

formed using chi-square test.

RESULTS

Of the 79 patients in our study, 18 (22.8%) were women and 61 

(77.2%) were men (male to female ratio, 2.9) with a mean age of 37 

years (range, 13 to 72 years). Median time of follow-up was 30 days 

(range, 1 day to 42 months). Orbital wall fractures were due to 

physical aggression (n=46, 58%), accidents (n=17, 21%) and sports 

(n=7, 9%). For nine patients (11%), the cause of trauma was un-

known. Preoperative clinical findings showed that 35 patients 

(47%) reported hypoesthesia of the infraorbital nerve, 15 patients 

(20%) displayed enophthalmos, five patients (7%) experienced ex-

ophthalmos. Moreover, 21 patients (28%) showed a limitation of 

the eye movement and diplopia was observed in 41 patients (60%). 

In our study, six patients were asymptomatic. Periorbital hemato-

ma and/or edema occurred in almost all patients. 

The clinical examination was not described in three patients 

and diplopia could not be assessed in two patients due to soft tis-

sue swelling (Table 1). According to CT findings, signs of blow-

out fractures were present in all but two patients, for which imag-

ing studies could not be found. Soft tissue incarceration through 

the bone defect were present in 18 patients (23%); nine of which 

involved an oculomotor muscle. The lamina papyracea was frac-

tured in 22 (27.8%) patients. The mean time from trauma to sur-

gery was 11 days (range, 1 to 213 days) with a median of 4 days. In 

71 patients (90%), surgical treatment was performed within the 

first 14 days after trauma, and in 43 patients (54.4%) within 4 days 

(Fig. 1). The mean duration of surgery time was 64 minutes. The 

mean and the median hospital stay were both 4.1 days (from 2 to 

10 days). A subciliary approach was used in the control group 

(n=33), while the transconjunctival approach was performed in 

42% of the cases (experimental group). A sub-tarsal approach was 

used in 11 cases (17.7%). In two patients, the surgical exposure was 

achieved through the traumatic wound (Fig. 2).

Seventy-six patients benefited from an implant. Thirty-four 

patients had a resorbable implant (Resorb-x; KLS Martin, Jack-

sonville, FL, USA). A permanent implant (titanium grid; Medpor 

Stryker, Kalamazoo, MI, USA) was used in 42 patients. Among 

those 76 patients, two patients had an extra bone graft. One pa-

tient had a placement of a xenograft consisting of porcine cortical 

bone (Lamina; OsteoBiol, Torino, Italy) and a second one had an 

autograft (costal graft). In three cases, the reconstructive surgery 

was performed without the need for an implant (4%). Neither the 

type of fracture nor the type of implants used showed a significant 

difference in terms of clinical outcome (Tables 2, 3). On follow-

ups, none of our patients suffered from ocular movement restric-

tions (Table 1).

Table 1. Clinical outcomes

Variable Preoperative (n=74) Immediate after surgery (n=79) Postoperative 3 months (n=24)

Diplopia 41 (55) 24 (30) 5 (21)

Infraorbital hypoesthesia 35 (47) 19 (24) 7 (29)

Extraocular movement limitation 21 (28) 5 (6) 0

Enophthalmos 15 (20) 0 3 (13)

Exophthalmos  5 (7)   2 (2.5) 0

Values are presented as number (%).
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Diplopia was observed in 24 patients (39%) in the immediate 

postoperative period. Three patients (13%) had enophthalmos 3 

months after surgery. Seven patients (29%) complained of infraor-

bital hypoesthesia for more than 90 days after surgery. Eight pa-

tients (10%) experienced a retractile scar including entropion and 

ectropion, resolved by local treatments (Table 4). Two patients re-

ported discomfort associated with the use of bioresorbable im-

plants and, in both cases, the implants were removed. No inflam-

matory reaction was noted. 

A second surgical procedure was necessary in two patients 

who presented persistent enophthalmos. Both patients were suc-

cessfully treated. Furthermore, 32 of all 79 patients agreed to fill in 

a questionnaire on postoperative symptoms and aesthetic satis-

faction. The results showed a high satisfaction score (Table 5).

Fig. 1. Surgical timing.
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Fig. 2. Evolution of the surgical approach used during the study period.
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DISCUSSION

Surgical treatment of orbital fractures should be performed with-

out delay [1]. In our study, the reported surgical time between the 

trauma and the intervention was, in 80% of cases, less than 7 days. 

This attitude differs from previous studies [1]. Indeed, some au-

thors advocated a minimum period of 7 days in order to re-evalu-

ate the patient after disappearance of hematomas and/or edema of 

periorbital and intraorbital tissues [2]. Moreover, time of surgical 

management of facial fractures may differ from the current guide-

Table 3. Type of implants and grafts

Variable
Postoperative outcomes after 30 days (n=29)

Diplopia
Extraocular movement 

limitation
Enophthalmos

Infra orbital
hypoesthesia

Total implants (n=78) 11 2 5 11

Poly-D-lactic acid (n=34)  5 0 3 10

Titanium (n=42)  6 2 2  0

Xenograft (n=1)  0 0 0  0

Allograft (n=1)  0 0 0  1

No implant  0 0 0  0

Table 4. Surgical approaches and outcome
Variable Retractile scar <1 month  Infraorbital hypoesthesia >1 month 

Transconjunctival (n=33)  2 (6)    9 (27)

Subciliary (n=33)    5 (15)  2 (6)

Subtarsal (n=11)  1 (9) 0

Wound (n=2) 0     1 (50)

Total (n=79)    8 (10)  12 (15)

Values are presented as number (%).

Table 5. Satisfaction scores

Surgical approach
Aesthetic satisfaction 

5 4 3 2 1 Average

Transconjunctival (n=12) 10 (77)    2 (15.3) 0 0 0 4.8

Subciliary (n=10)   5 (50) 4 (40) 1 (10) 0 0 4.4

Subtarsal (n=9)   6 (66) 3 (33) 0 0 0   4.66

Wound (n=1)  0   1 (100) 0 0 0 4

Total (n=32)   21 (65.6)  10 (31.2)  1 (3.1) 0 0   4.63

Values are presented as number (%).
1, no satisfaction; 2, well; 3, good; 4, very good; 5, excellent.

Table 2. Types of fracture

Variable
Preoperative (n=74) Implant (n=71)

Diplopia
(n=41)

Enophthalmos
(n=15)

Ocular mobility
 (n=24)

PLA
(n=30)

Titanium grid 
(n=29)

Orbital floor (n=52) 26 (50) 11 (21) 15 (29) 21 (40) 28 (54)

Orbital floor+medial wall (n=22) 15 (68)   4 (18)   9 (41) 10 (45) 12 (55)

Statistical difference χ2(1)=0.76, p =0.38 χ2(1)=1.36, p =0.24 χ2(1)=1.28, p =0.26 χ2(1)=0.01, p =0.93 χ2(1)=0.01, p =0.93

Values are presented as number (%).
PLA, poly-D, L-lactic acid.
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lines. For example, in some cases as in the presence of intraorbital 

hypertension, the immediate orbital surgery may be needed to 

preserve patient’s vision [3,4].

Nowadays, controversies regarding the surgical treatment of 

orbital floor fractures exist and concern the type of incision and 

the surgical approach [5]. In our study, the subciliary approach 

was initially more applied but slowly, as observed in the literature 

[4,5], these surgical approach was replaced by a transconjunctival 

incision to expose the orbital floor fracture. The transconjunctival 

approach offers a good exposure to the orbital floor without visi-

ble scar. The last years remains the use of this surgical approach 

stable in comparison with the subtarsal approach that is less used. 

The rate of complications, in our study, varied from 0 % to 39 %, 

compared to 1.5% and 43.5% in literature [6].

Three complications are still frequently observed at long-term 

follow-up: diplopia, enophthalmos, and hypoesthesia of the infra-

orbital nerve territory, despite the surgical technique, a successful 

anatomic reconstruction and an accurate follow-up. In our series, 

infraorbital nerve hypoesthesia was observed in seven patients 

(29%) 3 months after surgery. However, no significant difference 

was found between infraorbital nerve hypoesthesia and the surgi-

cal approach. In their study, Brucoli et al. [6] analyzed the inci-

dence and the potential risk of these three complications. In their 

series, sex, type of fracture and implants were not significantly as-

sociated with the rate of complications (p>0.05). Time interval be-

tween trauma and surgery was the only predictive factor that in-

fluenced the observed complications.

Restoration of orbital volume can prevent enophthalmos. In 

our series, three patients experienced enophthalmos 3 months af-

ter surgery. Actually, many different materials are proposed for re-

construction of traumatic orbital floor defects but, nowadays, no 

consensus exist in the literature [6,7]. In our study, 42 patients had 

a permanent implants. Implants made of titanium or composed 

with poly-D, L-lactic acid with a higher described biocompatibility 

[7] were mostly used. Our choice was mainly based on the size of 

the bone defect, on individual patient basis and surgeon’s prefer-

ence, factors described in the literature [7,8]. In our study, no dif-

ference was found between the rate of complications and the dif-

ferent types of materials used. However, the comparison of our 

results and type of implants was difficult to achieve because, espe-

cially permanent implant as the titanium grid is mostly used to re-

store larger defects, as reported by Schubert et al. [8]. In addition, 

this type of implant offers a higher rate of biocompatibility and 

ability to be incorporated into the soft and bone tissues. However, 

due to its weakness, its irregular shape and sharp edges, the use of 

these implant is more difficult.

Based on the literature [9,10], the clinical effectiveness and safe-

ty of various bioresorbable implants in the repair of orbital frac-

tures were evaluated. Generally, bioresorbable implants offer sev-

eral advantages over permanent implants. However, Young et al. 

[9] found no significant difference in terms of clinical outcome 

independently of the type of implants and the type of fractures. In 

our study, two patients have benefited from bone grafts. The use 

of bone grafts in the reconstruction of orbital f loor fractures 

achieved good cosmetic and functional outcomes, as reported by 

Zunz et al. [10]. However, after mean follow-up of 12.5 months, 

the perioperative or long-term complications were not signifi-

cantly different. 

Our study demonstrated and confirmed the variables attitudes 

in management of orbital floor fractures. Christensen and Zaid 

[11] compared the available published data concerning the man-

agement of orbital floor fractures. A consensus was found con-

cerning the operative indications but the choice of reconstructive 

material and timing for surgery remain controversial. Other as-

sessments are clearly needed. Therefore, in our series, our patients 

agreed to answer a questionnaire on functional and aesthetic con-

tentedness. The treatment effectiveness was high and the reported 

results combined with a high satisfaction score. Our results sug-

gest that the use of transconjunctival and subtarsal approaches in-

creases the satisfaction score in the majority of our patients 

(65.6%). Moreover, the transconjunctival approach was strongly 

but not significantly linked to the highest satisfaction score con-

cerning the aesthetic results. Moreover, our results confirmed re-

ported results that demonstrated a higher rate of retractile scars 

associated with the subciliary approach, and a significantly more 

favorable aesthetic result by performing transconjunctival and 

subtarsal approaches [12].

 Our retrospective study evaluated 79 consecutive patients 
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treated for orbital floor fractures. Although there are a wide vari-

ety of materials and surgical approaches, we believe that the trans-

conjunctival approach is a suitable option with a high satisfaction 

score. Moreover, no significant association was found between 

the type of the implants used , the delay of surgery and the rate of 

complications.
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