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ABSTRACT

Aim: To evaluate the outcome of orbital floor blow-
out fractures treated surgically with silicone implant.
Methods: The patients were examined in a prospec-
tive study from October 1993 to December 1999.
Over this period 11 patients were diagnosed as hav-
ing orbital floor blow-out fractures. The study was
restricted to those who were both treated surgically
and followed-up at least three months after the dis-
charge from hospital. Only six patients (five males
and one female), ranging in age from 6 to 30 years,
fulfilled the inclusion criteria. The fractures occured
during brawls in 3 patiens, car accidents in 2 pa-
tients and child’s play in 1 patient. The diagnosis
was based on history, clinical grounds and coronal
computed tomography. The surgical procedure was
the same in all patients, using silicone implant to
reconstruct the defects. The mean follow-up time af-
ter surgery was 4.8 months.
Results : The interval between injury and diagnosis
ranged from 6 to 85 days (mean: 34.8 days). Lim-
itation of vertical eye movements was present in all
6 patients, diplopia in 4 patients, enophthalmos in
3 patients and hypoesthesia in the distribution of the
infraorbital nerve in 1 patient. The mean interval
time between injury and surgery was 55.3 days and
the majority of the patients (83%) had late repairs
(s14 days) after injury. Postoperatively, satisfacto-
ry results were obtained with regard to limitation of

vertical eye movements, diplopia, enophthalmos and
hypoesthesia. Only one patient had a persistent and
partially reduced enophthalmos. Silicone implant
was well tolerated in all 6 cases since complica-
tions such as infection, tissue reaction and extru-
sion were not observed.
Conclusion : Satisfactory results may be obtained af-
ter late repair of orbital floor blow-out fractures. Si-
licone implant has the potential to be used success-
fully in orbital floor fractures.

RÉSUMÉ

But: Evaluer l’évolution des cas de fractures du plan-
cher orbitaire par blow-out après réparation chirur-
gicale avec lame de silicone.
Méthode: Etude prospective de six patients avec
fracture du plancher orbitaire par blow-out. Pour fai-
re partie de l’étude, les patients devaient à la fois
être traités chirurgicalement et être suivis pendant
au moins trois mois après la sortie de l’hôpital. Sur
un total de 11 patiens reçus d’Octobre 1993 à Dé-
cembre 1999, seuls six patients (cinq hommes et
une femme) âgés de 6 à 30 ans ont rempli les cri-
tères d’inclusion. Le diagnostic était basé sur les don-
nées cliniques et tomographiques. Le procédé chi-
rurgical utilisé était le même chez tous les patients,
avec mise en place d’une lame de silicone pour la
réfection de la fracture. Le follow-up moyen était de
4.8 mois.
Résultats: L’ intervalle de temps moyen écoulé en-
tre l’accident et le diagnostc était de 34.8 jours (li-
mites: 6-85 jours). Tous les patients présentaient
une limitation de l’élévation du globe en pré-opéra-
toire. La diplopie, l’énophtalmie et l’hypoesthésie
dans le territoire de la deuxième branche du triju-
meau étaient notées respectivement chez quatre,
trois et un patient. Le délai moyen entre l’accident
et la réparation chirurgicale était de 55.3 jours (li-
mites: 7-98 jours). Cinq patients ont été pris en char-
ge tardivement (délais 14 jours). Les résultats post-
opératoires ont été satisfaisants dans tous les cas,
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excepté la persistence partielle de l’énophtalmie chez
un patient. Les lames de silicone ont été bien tolé-
rées, dans la mesure où les complications comme
l’infection, la réaction tissulaire et le rejet n’ont pas
été observées.
Conclusion: Des résultats satisfaisants peuvent être
obtenus après réparation chirurgicale tardive des
fractures du plancher orbitaire en utilisant des la-
mes de silicone.
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INTRODUCTION

A ″pure″ blow-out fracture is a fracture of the
orbital wall without involvement of the orbital
rim (15,16). Subsequently, disruption of the or-
bital contents into adjacent sinuses with per-
manent entrapment of orbital tissue can occur
in various degrees. When an eye is struck for-
cibly by a large blunt object, the globe, as a
rule, does not rupture, but a blow-out fracture
may happen (15). This type of fracture must
be distinguished from a ″complex″ blow-out
fracture where the orbital rim and adjacent fa-
cial bones are involved.
Two theories have been advanced to explain the
mechanism of a blow-out fracture: 1) the ″hy-
draulic″ theory with compression of the orbital
contents, increased intraorbital pressure, and
fracture of the thin orbital floor (14), 2) the
″buckling″ theory with stress transmitted di-
rectly from the orbital rim to the orbital floor.
In the hydraulic theory, a blow-out fracture acts
like a pressure blow-out valve in that the force
of the blow to the eye, besides being absorbed
by the elastic ligaments of the eye and orbital
fat, is also absorbed by the bony rupture, usu-
ally of the floor and medial wall of the orbit,
and by compression of air in the paranasal si-
nuses (14). This mechanism would protect
man’s eye from injury in fights and accidents.
Although authors have demonstrated that some
patients with blow-out fracture and severe acute
symptoms may improve spontaneously with-
out surgery (4,14), the management of orbital
floor blow-out fracture remains a surgical is-
sue. However, the surgical approach sometimes
has complications such as orbital cellulitis, wors-
ening of the diplopia, persistent post-operative
pain, blindness, chronic sinusitis, extrusion of
implant, chronic skin-orbital floor fistulas, max-
illary sinus-orbital fistula, late proptosis, post-
operative mydriasis, intraorbital hemorrhage,
dacryocystitis, loss of lacrimal pump mecha-
nism and others.
There are numerous reports on blow-out frac-
tures of the orbital floor from western coun-
tries. In contrast, in subsaharian Africa data on
this condition are rare. Thus, we undertook this
study to evaluate the outcome of 6 cases of or-
bital floor blow-out fractures treated surgical-
ly.
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MATERIAL AND

METHODS

Cases were consecutive patients with a diag-
nosis of orbital floor blow-out fracture treated
surgically at the Department of Ophthalmolo-
gy, University Hospital of Kinshasa, from Oc-
tober 1993 to December 1999 and followed-
up at least three months after the discharge
from hospital. During this period, this diagno-
sis was made in 11 patients. Five of them were
excluded from the study, 2 because they re-
fused to undergo the surgical procedure and 3
because they were lost early after discharge.
Thus, only 6 patients were evaluated. The pa-
tients (five males and one female) ranged in age
from 6 to 30 years ( mean 19.8 years). The
fractures occurred during brawl in 3 patients,
car accidents in 2 patients and child’s play in
1 patient.
The diagnosis of orbital floor blow-out fracture
was based on history, clinical examination and
coronal tomography. On history, the patients
were questioned about symptoms relative to
cosmesis, diplopia and hypoesthesia. The clin-
ical examination included visual acuity (VA)
testing, pupillary reflex and ocular motility eval-
uation including the Lees screen test, Hertel ex-
ophthalmometry, slit-lamp biomicroscopy, ap-
planation tonometry, fundus ophthalmoscopy
and evaluation of sensitivity in the distribution
of the infraorbital nerve in all patients.
The surgical decision was taken in presence of
diplopia, enophthalmos, limitation of vertical
eye movements and/or hypoesthesia in the dis-
tribution of the infraorbital nerve. The opera-
tive procedure, performed by the same surgeon
(KDL), was the same in all patients, using a 2
mm thick and pliable silicone implant (Dow
Corning Ltd, USA). A skin incision was made
in the lower eyelid at 5 mm below the subcil-
iary fold following the natural curve of the lid.
A dissection was then carried down until the
periosteum is reached at the level of the orbit-
al rim. The incision was then carried through
the periosteum just below the orbital rim. The
reflection of the periosteum was made over the
rim using a periostal elevator until the fracture
is visualized. To relieve any orbital structure en-
trapment and to restore the orbital contents to
their original place, a forced traction of the globe

was made. The silicone implant was then cut,
adapted to the fracture, inserted into the breach
and fixed with prolene 5-0 to the periosteum
in order to prevent ulterior migration or extru-
sion. The periosteum was closed with 5-0 chro-
mic gut and the subcutaneous tissue approxi-
mated. The 6-0 silk was used to close the skin.
The mean follow-up time was 4.8 months
(range: 3-10 months). The results of the orbit-
al floor reconstruction were analysed on the ba-
sis of the post-operative results.

RESULTS

The findings in all 6 cases are summarized in
the table 1. The interval between the injury and
the diagnosis ranged from 6 to 85 days (mean
34.8 days).
Preoperatively, 4 patients had symptomatic
diplopia, 6 had limitation of vertical eye move-
ments, 3 had enophthalmos, 1 had hypoesthe-
sia in the distribution of the infraorbital nerve
and 2 had maxillary sinus hemorrhage. Enoph-
thalmos was 4mm in 4 patients and 3 mm in
2 patients. The mean interval time between in-
jury and surgery was 55.3 days (range 7 to 98
days). Only one patient had early repair (a or
= 14 days) after injury while the remaining had
late repairs (s 14 days).
Postoperatively, no patient complained of wors-
ening of the preoperative diplopia or induced
diplopia. The diplopia improved completely with-
in 30 days after surgery in all 4 patients. Enoph-
thalmos resolved completely in 2 patients while
in one patient it resolved partially. The unique
case of hypoesthesia in the distribution of in-
fraorbital nerve was normalized within 3 weeks.
No major complication such as extrusion of im-
plant or infection was observed. All 6 patients
had satisfactory results with regard to limita-
tion of vertical eye movements.

DISCUSSION

The predominance of male patients suffering
from blow-out fracture observed in our series
is comparable to the results of other previous
reports (3,13). In contrast to western coun-
tries where patients with blow-out fractures
present to ophthalmologists or maxillo-facial
surgeons within hours or days after injury, the
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mean delay in presentation was 34.8 days in
our series. This is mainly due to the fact that
appropriate referral is made very late due to
missing the diagnosis by general physicians.
The delay between diagnosis and surgery ob-
served in this study was due to financial prob-
lems or delay in informed consent.
In the present study, half of the cases of orbital
floor blow-out fractures occured during brawls.
In western countries such as USA and UK, most
of the condition are sustained during sports (7)
(especially soccer) that are not practised in our
country.
The management (indications and timing of
surgical intervention) of orbital floor blow-out
fracture has generated more controversy. Mathog
(10) suggested that in order to minimize the se-
quelae of the blow-out fracture, surgery should
be performed at 7 to 10 days after trauma. Dut-
ton (2), Chen et al (1) and Gatot et al (5) also
pointed out that early repair of the orbital floor
blow-out fracture is more successful. Thaller et
al (17) clearly indicated that exploration of the
orbital floor has the potential to significantly de-
crease the incidence of serious post-traumatic
complications, especially enophthalmos. On
the other hand, other authors (8,9) proposed
a wait and see policy, keeping the patient un-
der observation. Putterman et al (14) showed
in their study that most patients who suffer a
pure blow-out fracture of the orbital floor will
have no serious sequelae when surgery is not
performed. All this means that both surgical
and non-surgical approaches have a place in

the management of orbital blow-out fractures.
Although surgery was performed late (mean =
55.3 days) after trauma in our patients, satis-
factory results were obtained. Indeed, five of the
patients were either very satisfied or satisfied
with their functional and cosmetic results. The
tolerance of silicone implant was excellent in
all six patients. Thus, we conclude that satis-
factory results can be obtained after late repair
of orbital floor blow-out fracture. Complica-
tions previously reported as associated with sil-
icone implant such as tissue reaction (6), in-
fection and migration of the implant causing a
significant rate of removal of this material
(11,12), were not observed in the present study.
In contrast, our results indicate that silicone or-
bital floor implant has excellent characteris-
tics, provides stability to correct enophthal-
mos and doesn’t cause foreign body sensation.
However, compared to other studies some lim-
itations to our study must be considered, such
as the small number of patients and the short
follow-up time. In addition, the cost-benefit ra-
tio, which is an important issue in such a study,
was not addressed in this study since silicone
was the only available material.
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Table 1. Summary of findings in the 6 patients with orbital floor blow-out fractures

N° of patients
1 2 3 4 5 6

Sex M F M M M M
Age (years) 22 21 30 25 15 6
Eye L R R R L R
Circumstance of injury CA Brawl Brawl CA Brawl Child’s play
I-D (days) 6 46 85 53 7 12
I-S (days) 7 98 88 98 17 24
Follow-up (months) 10 3 5 4 4 3
Limitation of VEM +(-) +(-) +(-) +(-) +(-) +(-)
Enophthalmos -(-) +(+) -(-) +(-) +(-) -(-)
Diplopia +(-) +(-) -(-) -(-) +(-) -(-)
Hypoesthesia +(-) -(-) -(-) -(-) -(-) -(-)

I-D = interval injury-diagnosis, I-S = interval injury-surgery, VEM = vertical eye movements, CA = car accident
Signs inside parentheses indicate post-operative results.
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