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ABSTRACT

INTRODUCTION: The orbital floor is one of the most frequently injured areas during facial trauma. Their proper treatment is crucial for prevention
of orbital complications as diplopia, limitation of ocular motility and enophthalmos. Cortical lamina is a collagenated cortical bone of heterologous origin
that is used in grafting of non-load-bearing areas.

OBJECTIVE: To evaluate clinically the use of cortical lamina in the reconstruction of orbital floor defects.

Materials and Methods: Ten patients with orbital floor defects less than 2cm were associated with one or more of the following complications; binocular
diplopia, enophthalmos, limitation of ocular motility or infra orbital nerve dysfunction, were indicated for orbital reconstruction using cortical lamina
xenograft. The follow-up schedule was 1week and 1, 3, 6 months postoperatively.

RESULTS: Orbital complications had been resolved in all patients. Only infra orbital nerve dysfunction continued in 7 patients where 3 of patients
recovered after 3 months and the other 4 have recovered after 6 months.

CONCLUSIONS: Cortical lamina xenograft is a good alternative for the reconstruction of orbital floor defects less than 2cm due to its plasticity and
biocompatibility without any donor site morbidity.
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INTRODUCTION

The orbital floor is one of the most frequently injured areas
following facial trauma (1).

Orbital floor fractures might lead to several problems
including; unfavorable aesthetics, diplopia, gaze restriction,
enophthalmos, and infraorbital nerve dysfunction (2,3).

The goals of orbital floor reconstruction are to free the prolapsed
orbital fat and entrapped ocular muscle in addition, to span the
defect (4). Implant materials that can be used to restore orbital
floor defects include autograft, alloplast, allograft and
Xenografts (5,6).

Autogenous grafts such as cranial cortical bone, iliac bone,
olecranon, conchal auricular cartilage, dura mater, and fascia
lata, have the advantages of biocompatibility and lower
potential for infection, exposure, and foreign body reaction
(7). On the other hand, morbidity of the donor site, problems
with providing desired plasticity and prolonged surgical time,
are the main disadvantages of using autografts (8).

The allogenic materials that have been used for this purpose
are human dura mater, fascia lata and lyophilized cartilage.
Reports on the risk of infectious transmitted diseases (such as
Creutzfeldt-Jakob disease) have been associated with
cadaveric allograft (9).

Alloplastic materials such as polydiaxanone, polyethylene,
methyl methacrylate, and titanium implants are cost-effective,
readily available, and easily conformed to the contour of the
orbital floor. Potential drawbacks for the use of alloplastic
material are relatively low, but they include;
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extrusion, globe elevation, foreign body reaction infection and
late proptosis secondary to capsular hemorrhage (10).
Xenogeneic biomaterials display a similar morphology as
human bone and have the potential of being resorbed. They
have the potential to be a viable substitute to autograft and
allograft (11-15). Xenograft materials of porcine origin have
provoked a great deal of research to assess their potential as a
substitute for osseous grafts. It provides biocompatible,
bioabsorbable, and osteoconductive matrix (16,17).

MATERIALS AND METHODS

The prospective clinical trial has been applied between 2017
and 2018 on ten patients. Patients were admitted to the Oral
and Maxillofacial Surgery Department, Faculty of Dentistry,
Alexandria University; suffered from orbital floor fractures
indicated for surgical repair.

The research protocol was approved by the Ethical Committee
of the Faculty of dentistry Alexandria University, and an
informed consent was obtained from each patient after
providing detailed information and description of the study.
Patients suffering from orbital floor fractures; either bilaterally
or unilaterally or associated with other maxillofacial injuries
were included in the study. Patients were diagnosed clinically
with ophthalmology consultation and radiographically using
computed tomography (CT). (Figure 1)
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The clinical indications for surgery included; binocular
diplopia, enophthalmos more than 2 mm measured by Hertel
exophthalmometry (it measures the distance between the
lateral orbital rim to corneal apex), restriction of ocular
motility and infraorbital nerve dysfunction. The radiographic
indications for surgery included defect of orbital floor less
than 2cm, herniation of orbital fats in the maxillary sinus or
entrapment of extraocular muscles.

Figure (1): Sagittal and coronal views of orbital floor defect.

We used porcine cortical lamina for orbital floor
reconstruction. Porcine Cortical lamina (Tecnoss Medical
Devices, Giaveno, Italy) (Figure 2) with dimensions of 35 x
35 x 1 mm, made of cortical bone of heterologous origin,
which undergoes a process of superficial decalcification,
maintaining the typical consistency of the bone tissue from
which it originates.
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Figure (2): Cortical lamina.

Orbital complications were detected preoperatively and
revised 1 week, 1month, 3 months and 6 months
postoperatively. Enophthalmos was measured using Hertel
exophthalmometry,  diplopia and infraorbital  nerve
dysfunction were detected subjectively by asking the patient
about double vision of an object in the former complication
and numbness in the areas supplied by terminal branches of
infraorbital nerve in the latter complication. Examination of
eye movement in different gazes to detect any restriction in
ocular muscle movement.

Surgery was carried out under general anesthesia. Before
surgical intervention forced duction test was done to examine
the limitation of ocular motility. The approach to orbital

floor was through an infraorbital or subtarsal incision.
Infraorbital rim and the orbital floor were exposed by
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subperiosteal ~ dissection. Entrapped soft tissue was
repositioned into the orbit and small bony fragments were
removed. Suture pack was used as a template to determine the
shape and size of the defect. Once the size and shape of the
defect were determined, the preparation of dehydrated cortical
lamina was initiated. (Figure 3)

The lamina was hydrated in sterile physiological solution at
room temperature to be easily handled, as recommended by
the manufacturer, and was later shaped according to the
template. Care was taken to make the lamina just larger than
the size of the defect to achieve reliable placement of the graft
over the defect. The lamina was inserted over the defect
(Figure 4) and forced duction test was reapplied to ensure
freeing of all herniated soft tissue. After securing the graft in
position, the wound was closed in two layers (muscle and
skin). Temporary suspension suture was applied in the lower
eyelid to prevent ectropion. Postoperative CT radiograph was
taken. (Figure 5)

Figure (3): Hydration of cortical lamina and using suture pack
as a template to the size orbital defect.

Figure (4): The orbital defect and lamina in place covering
the defect.
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Figure (5): Proper alignment of the lamina appeared in the
Postoperative coronal and sagittal CT views.

RESULTS

Cortical lamina was used for orbital floor reconstruction in 10
patients (9 men and 1 woman; mean age 34 years; range 16-50
over a period of 1 year between 2017 and 2018.

The causative factors for trauma were road traffic accident in
six cases, personal violence in two cases, fall in one case and
work-related trauma in one case. Orbital floor defect
associated with zygomatic complex fracture in five patients,
blow out fracture in three patients, zygomatic complex with
mandibular symphysial and condylar fracture in one patient
and frontal bone with zygomatic complex fracture in one
patient. Early intervention within 2 weeks was done for all
patients.

Preoperatively, physical examination findings; infraorbital
nerve paresthesia in 7 patients, enophthalmos in four patients,
gaze restriction in upward direction in 3 patients and binocular
diplopia in two patients. None of the patients showed impaired
visual acuity preoperatively or postoperatively.
Postoperatively binocular diplopia, gaze restriction and
enophthalmos were improved in all the patients throughout the
follow up period. Seven patients had preoperative infraorbital
nerve paresthesia that resolved in 3 patients after 3 months and
resolved in the other 4 after 6 months (Figure 6) (Tablel).
There has been no graft extrusion, resorption, or displacement
during the follow-up period.
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Figure (6): Postoperative recovery of patients from orbital
complications.
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DISCUSSION

Orbital floor reconstruction has been and still a matter of
controversy in literature with respect to the indication, timing,
surgical technique, access and reconstruction materials

used (18,8). Orbital floor fractures may lead to enophthalmos,
limitation of eye movements, and binocular diplopia due to
periocular muscle entrapments that indicate surgical
interference and orbital floor repair (19,20).

The main goals of the treatment are to reposition the entrapped
orbital content, restore the shape and the volume of the orbit to
achieve acceptable functional and cosmetic results and prevent
late complications (7).

The best material used in orbital floor reconstruction has been
a controversial topic. Autologous, alloplastic and allogeneic
materials have been used each with its own advantages and
disadvantages (6).

Xenogeneic materials, mainly of equine and porcine origin,
are widely used as bone substitutes in reconstructive surgery

for orthopedic surgery, ophthalmology, dentistry as well as
maxillofacial surgery (21).

Tecnoss cortical Lamina is a collagenated bone material. It is
made of cortical bone of heterologous origin, which undergoes
a process of superficial decalcification, maintaining the typical
consistency of the bone tissue from which it originates. It is
preshaped sheets that are reported to be manufactured using
biotechnology that prevents the ceramization phase of natural
bone and also preserves tissue collagen, thus allowing an
osteoclastic type of remodeling of the biomaterial which
mimics physiological bone turnover (22). After the process of
superficial decalcification, it acquires an elastic consistency.
Our four patients have suffered from enophthalmos show
complete resolution 1 week post operatively due to proper
fracture reduction and proper orbital floor gentle curvature
restoration using the advantage of slight malleability of
hydrated cortical lamina (23).

Although Titanium Mesh Implants (TMI) are commonly used
for orbital floor fracture reconstruction but cortical lamina
overcomes a lot of titanium mesh disadvantages. It can be
easily shaped, contoured and trimmed without any sharp edges
that overcome problem of the sharp edges of titanium mesh if
not probably trimmed. Furthermore, the relative stiffness of
titanium mesh may become a potential disadvantage in case of
recurrent injuries as the implant may become distorted and
behave as a penetrating foreign body able to threaten the intra-
orbital content (eyeball, nerves, vessels) (24).

Titanium mesh is a non-absorbable material it may cause late
adverse effects including infection, implant corrosion and
toxicity due to metal ion release (25).

Concerning biocompatibility cortical lamina proved to be
good with no adverse or foreign-body reaction. This finding
coincides with finding of Rinna et al. (26), who used different
grafting materials including autogenous graft, allograft,
xenograft and alloplastic material on 379 patients have
suffered from blowout fracture and Nappe et al. (27), who
used allograft, xenograft and alloplastic graft as bone
substitute materials in sinus lifting procedure.
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One of the main requirements of material used in orbital floor
reconstruction is being radio-opaque as radio-opacity enable
the clinician to locate the graft in the CT radiograph which is
one of the main advantages of the lamina (4,28).

In our study all patients with infraorbital nerve dysfunction
were completely recovered 6 months post operatively.
Haapanen et al. (29), demonstrated complete recovery of
infraorbital nerve dysfunction in 44% of patients 6 months
post-operatively, while Wang et al. (30), demonstrated
complete recovery in 89% of patients 6 months post-
operatively; these wide variations in infraorbital nerve
dysfunction recovery percentages of different studies may be
related to the type of primary trauma to the nerve (pinching,
laceration, or traction) which has a key role in the nerve
recovery.

CONCLUSIONS

The findings of this study provide evidence that porcine
cortical lamina is a good and safe alternative for the
reconstruction of orbital defects less than 2 cm, due to their
plasticity and biocompatible structure without donor site
morbidity.
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