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SUMMARY: Three cases of supraorbital rim bone defect causing light overexposure to the affected eye were
presented. The bony defect was replaced with iliac bone graft, and to cover it a midline forehead flap was trans-
ferred. The flap donor site was closed primarily in two cases and a full thickness skin graft was applied in the
third case. For all the presented cases, the main complaint about light overexposure disappeared soon after sur-
gery. I would like to conclude that supraorbital rim is one of the important structures of the craniofacial skeleton.
Its defects should be considered for reconstruction no matter how small it seems; since it may be associated with
a very disappointing complaint of light overexposure to the affected eye—which to my knowledge have not
appeared in the literature so far. 
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INTRODUCTION

Isolated supraorbital rim fractures are rare and usu-

ally coexist with other craniomaxillofacial injuries (1,2).

The supraorbital rim is formed entirely by the frontal bone,

which is very strong and is a well-buttressed structure to

protect the underlying important tissues. It also supports

the eyebrow contour. Its defects can cause both func-

tional and cosmetic problems (3). Often there is a combi-

nation of hard and soft tissue loss, requiring a variety of

primary and secondary reconstructive techniques with

multiple operations to restore form and function after

supraorbital rim fractures. Although the management and

results of isolated maxillary and mandibular fractures

have considerably improved, secondary deformities

requiring further operations do not seem to decrease (4).

Inadequately supported soft tissues due to lack of bone

grafting when reconstructing primarily leads to shrinkage,

thickening, and malposition of landmarks, which are the

underlying problems of virtually every post-traumatic

facial deformity. A number of secondary deformities, such

as telecanthus, enophtalmus, exophtalmus, ptozis,

diplopia, restricted movement, pain, discomfort, and con-

tour irregularities, may be observed long after the initial

manifestations of trauma have subsided (5). Carefully lis-

tening to the patient’s complaints may help to highlight

important areas, since relatively minor physical abnormal-

ities that may not be reflected on scanning could give rise

to significant problems. 
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The aim of this article is to point out this unaddressed

problem in plastic surgery literature and to suggest an

alternative treatment.

CASE REPORT 1

A 53-year-old man presented with the complaint of

light overexposure to his left orbit (Figure 1a). History

revealed that he underwent a surgery for maxillofacial

injury following a traffic accident 3 years ago. Analyzing

both the patient’s complaints and the physical examina-

tion results, I concluded that it was a case of laterally

located supraorbital rim defect. During the operation, after

adequate removal of the scarred tissues, the left lateral

supraorbital rim defect was exposed. A 1x1x2 cm3 bone

graft was taken from the iliac crest. It was fixed to the

defect area with 3-0 nonabsorbable suture material after

opening three small holes on the bone graft. The sutures

were passed through the holes and the subcutaneous tis-

sues around the bony defects and tied. To cover the bone

graft and the debrided area, a midline flap was transferred

to the area (Figure 1b). The donor site could not be closed

primarily. A full thickness skin graft taken from the postau-

ricular area was transferred to the flap donor area. There

was also an eyebrow defect, but the patient did not ask for

its reconstruction. Light overexposure disappeared in the

follow-up period (Figure1c).

CASE REPORT 2

A 16-year-old boy presented with light overexposure.

The patient history showed that he underwent a surgery for

congenital cranial tumour which diagnosed 15 years ago.

Following early days of the operation, his parents realized

a small depressed area in their son’s right supraorbital

region, but they never sought any treatment for it. As the

patient grew up, he started to complain from time to time

about light overexposure to his right eyeball. On his physi-

cal examination, a small depressed area was visible on his

right supraorbital region near the glabella (Figure 2a). The

CT scan demonstrated a small bony defect (Figure 2b). A

1x1.5x2 cm3 bone graft was taken from the iliac crest

(Figure 2c). It was fixed to the defect area with 3-0 nonab-

sorbable suture material after opening three small holes on

the bone graft. The bone graft was fixed to its new place by

passing the sutures through the holes and the subcuta-

neous tissues around the bony defect. To cover the bone

graft and the debrided area, a midline flap was transferred.

The donor site was closed primarily (Figures 2d, 2e). No

further surgery was required. The complaint of light over-

exposure with depressed feature of the medial supraorbital

rim disappeared (Figure 2f).  

CASE REPORT 3

An 18-year-old adolescent presented with light over-

exposure to his right eyeball and discrepancy between

two eyebrow levels (Figure 3a). According to the patient’s

history, he underwent a surgery for maxillofacial injury fol-

lowing a traffic accident 1 year ago. Considering the

patient’s complaints and analyzing the physical examina-

tion results, I came to the conclusion that the bone sup-

porting the eyebrows was defected and located medially.

After adequate removal of the scarred tissues, the supra-

orbital bony defect was exposed. A 1x1x2 cm3 bone graft

Figure 1a: Laterally located left supraorbital rim defect.

Figure 1b: Elevated midline forehead flap in its place and the
transferred bone graft.

Figure 1c: Late results without eyebrow reconstruction.
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was taken from the iliac crest. It was fixed to the defect

area with 3-0 nonabsorbable suture material after opening

three small holes on the bone graft. To cover the bone

graft and the debrided area, a midline flap was transferred

to the area. The donor site was closed primarily. A second

operation was required to correct some dog ear deformity

on the base of the flap (Figure 3b). The patient no longer

had any light overexposure complaints postsurgery. 

DISCUSSION

Eyebrows rest on a pair of special areas that are out-

side the hairy skin, but have specific hair. There are two

other areas in the head and neck outside the hairy skin

that have hair follicles, which are mustache and beard.

However, unlike mustache and beard, eyebrows appear

both on males and females regardless of their sexes. Also

unlike mustache and beard, eyebrows do not develop with

age. They exist with birth. Another specific feature of the

eyebrows is that they appear as two symmetrical hair

groupings. On the contrary, the mustache and beard exist

in continuity, without any breaks or cuts. Anatomically the

eyebrows are called supercillia in Latin and their place is

described as a connecting point between the forehead and

eyelid skin. It consists of five layers: (i) skin, (ii) subcu-

taneaous fatty tissue, (iii) the layer where fibers coming

from orbicularis oculi muscle and occipito frontalis muscles

meet, (iv) loose areolar tissue, and (v) pericranium. Some-

times only the hair follicles in the area are called eyebrows.

For example, if a person has lost the hair on that area; that

person will most likely be called “eyebrowless” rather than

“no hair on his eyebrow area,” The eyebrows tend to be

injured by traffic accidents (especially for those sitting in

the front seats) and burns (7). When there is an injury with

tissue defect, it can be replaced with an island flap based

on superficial temporal artery and vein. In certain cases, a

simple hair follicle grafting could be chosen. Since these

two methods can be very intricate, some classical text-

books advocate the simple usage of make-up pens (6). 

Figure 2a: Medially located supraorbital rim defect associated
with eyebrow defect.

Figure 2b: Three-dimensional CT scan shows medially
located supraorbital rim defect of the right orbit.

Figure 2c: Obtained iliac bone graft with a scale.

Figure 2d: On physical examination, the eyebrow on the
healthy side can be pinched by fingers.

Figure 2e: The eyebrow on the injured side cannot be
pinched. This shows that flap coverage will be required.

Figure 2f: Late results without eyebrow reconstruction.
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Eyebrows have a very important effect in the forma-

tion of a facial expression. They assist in the existence of

various mimics. Other than these, the eyebrows prevent

the sweat drops from falling directly on the eyes and work

as umbrellas to reduce the effects of the ultraviolet rays

before reaching the eyes. I feel the need to emphasize the

importance of the bony orbitral rim that the eyebrow hair

sits on, which is essential for all these functions to be ful-

filled. The supraorbital rim is formed entirely by the frontal

bone, which is very strong. The rim is a well-buttressed

structure, which protects the underlying important struc-

tures and supports the eyebrow contour. Its defects can

cause both functional and cosmetic problems (3). 

Orbital rim fractures might be seen together with

orbital roof fractures. However, isolated orbital rim frac-

tures should be considered as a very specific subgroup of

periorbital fractures. It has been argued that pressure

applied to the supraorbital ridge of a skull produces con-

centrated stresses in the orbital floor before the orbital rim

yields (18). At least there is no the so-called isolated infra-

orbital rim fracture, but there is a well-defined isolated

supraorbital rim fracture (17). 

In the management of facial fractures including sec-

ondary deformities, it is important to correct the bony

abnormality first and then carry out any necessary soft

tissue revision. Successful reconstruction of the cranial

bone defects with various materials have been reported

(2, 6-10). There is a case report in which a segment of the

rim had been completely removed from its place onto the

frontal bone in a traffic accident. At first it had been

thought as if it were a foreign body. After realising its

nature the bony segment was replaced 24 hours after the

trauma (17).  

It has been stated that the proximity of the frontal

sinus and due to risk of infection, alloplastic materaials

should be avoided (11-13). We think that in our cases

there was no such risk. Although only bone grafts may

undergo resorption even if properly fixed (14), we did not

observe any problem that might be associated with

resorption or displacement of autologous bone grafts

taken from the iliac crest. The forehead flap provided

good quality bulky tissue that prevented graft resorption or

extrusion from scarred and thickened soft tissues and cre-

ated more favourable aesthetic results. This forehead flap

is also preferable due to its proximity to the defective area

with excellent color match and easy application. With an

average of 3 years of follow up in three cases, excellent

contour was maintained. 

When necessary, a direct radiograph or CT scan can

be used to evaluate bony defects of the supraorbital rim to

decide about their treatment. CT provides more excellent

details of the orbital bones than either direct radiography

or magnetic resonance imaging (15). Fine cut axial and

coronal CT scans can be obtained to give detailed images

of the supraoprbital rim (16). However, only one of the

patients presented in this small series had CT scan with

him. We did not ask the other patients to obtain CT scan

since we were not satisfied with the views of the first

patient. If the patient had not had the complaint of light

overexposure, we would not have operated on the patient

just by looking at the CT images. The complaint of light

overexposure has not been defined in the related litera-

ture so far. The main aim of the operative treatment of

supraorbital fractures has been presented as preventing

enophthalmus and impairment of eye motility by reduction

of the displaced bone fragments and restoration of the

former orbital volume (19).

The orbital margins are made up of three bones:

frontal, zygomatic, and maxilla (4). The supraorbital rim is

formed entirely by the frontal bone and is very strong. It is of

uttermost importance by supporting the eyebrow contour. It

SUPRAORBITAL RECONSTRUCTION

Figure 3a: Preoperative photograph of the third case from
cephalocaudal direction. Note that the right globe is much more
visible than the left.

Figure 3b: Postoperative appearance of the third case after
revision.
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can be said that without its support, the eyebrow itself

cannot function properly. Then it may result in some prob-

lems like failure in keeping moisture out of our eyes when

one sweats or when one is under the rain.

This study showed that combination of otogen bone

grafting and median forehead flap application is a good

treatment for light overexposure that existed following

supraorbital rim fracture associated with bone lost.

Because the bony defect leads to shrinkage on the skin

area and when the defect is replaced by an autologous

bone graft only, it may be impossible to insert the bone

graft to the defective area. Even if one can manage to

insert the bone graft under the scarred soft tissue, the

bone may cause a pressure sore on the skin and it may

be exposed. To prevent these undesirable outcomes, we

employed a median forehead flap on the bone graft. Since

we did not see our patients just after the trauma, we were

not able to do the replacement procedure immediately.

However, if we had had the chance of the immediate

replacement, we would not have faced with the patients

complaining about light overexposure. The replacement

of the bone defect with autogenous bone graft was possi-

ble in the cases presented here, and we did not prefer to

use alloplastic materials.

The management of these patients showed that there

is an entity of light overexposure resulting from supraor-

bital rim defects or lack of eyebrow integrity, which is an

important barrier against traumatic and nontraumatic dis-

turbing effects. Light overexposure is a much more

common problem than they are thought. These patients

presented with the exact complaint of light overexposure.

However, in many patients, scarry tissue masquerades the

real disturbing problem, which is light overexposure result-

ing from the depression on the orbital rim or lack of the

eyebrow integrity. If plastic surgeons are not familiar with

this problem, they mostly concentrate on obtaining an aes-

thetically acceptable appearance. However, revision of

scar tissue does not resolve light overexposure unless the

bone defect is not corrected. For these reasons, a detailed

query is mandatory to reveal light overexposure in patients

who have had orbitofrontal traumatic injury. The major lim-

itation of our technique is the formation of new scar tissue

due to forehead flap. However, the patients in this series

did not feel uncomfortable about the new scar tissue on

the forehead since their irritable complaints were relieved.

Treatment of supraorbital rim fractures is indicated

for functional and aesthetic reasons. Although operative

treatment is generally not necessary for minimally dis-

placed or nondisplaced roof fractures, significantly dis-

placed roof fractures may require open reduction. The

reduction is often stable once the fragments are levered

into position, because there are no associated muscular

displacing forces (3,6,7).  

Isolated supraorbital rim fractures are rare com-

pared to the middle-third of the face or mandibular frac-

tures. This is why relatively little has been written on this

topic. Less than 10% of facial fractures can involve the

supraorbital rims and the anterior table of the frontal

sinus. That is to say, many supraorbital rim fractures are

associated with other forms of craniomaxillofacial injury.

These fractures are associated with high-energy impacts,

motor vehicle collisions being the most frequently

reported etiology. Many other causes have also been

identified (6,8-10).

Patients with supraorbital rim fractures have charac-

teristic physical signs and symptoms. If they are seen

soon after the traumatic episode, then a cosmetic defor-

mity consisting of depression of the supraorbital rim can

be visualized. These injuries may present with severe

periorbital ecchymoses, edema, soft tissue lacerations,

and paresthesia. If the fracture is displaced, enophthal-

mus, exophthalmus, and proptosis may be noted along

with diplopia (6-8,11). 

Incorrect primary reconstruction of the facial skeleton

is the underlying problem of virtually every post-traumatic

facial deformity. Subsequent healing of the inadequately

supported soft tissues leads to shrinkage, thickening, and

malposition of landmarks. Therefore, a number of second-

ary deformities may be observed long after the initial man-

ifestations of trauma have subsided. But it is important to

assess which of these require corrections to address the

concerns of the patient. A brief assessment of the psy-

chosocial effect of the deformity may help to highlight

important areas, since relatively minor physical abnormal-

ities such as light overexposure may give rise to signifi-

cant problems (12). We think that the presence of the

complaint of light overexposure is more important in the

setting of surgical treatment of supraorbital rim fractures. 

Although the management of maxillofacial fractures

including supraorbital rim has considerably improved the
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functional and aesthetic results, severe post-traumatic

deformities are still observed for various reasons, includ-

ing delayed treatment, underestimation of the injury, and

technical errors during surgery (1,7,12).

In the management of facial fractures including sec-

ondary deformities it is important to correct the bony

abnormality first and then carry out any necessary soft

tissue revision. Correcting the bony defect, the onlay bone

graft is a simple and reliable technique (14). Autologous

bone grafts taken from iliac crest were well tolerated by

the patients presented. I did not observe any problem that

might be associated with resorption. With an average of 6

years of follow up in three cases excellent contour was

maintained.

Combination of autogeneous bone grafting and

median forehead flap should be considered as an obliga-

tion rather than an alternative in the reconstruction of

supraorbital rim defects. Because the bony defect leads to

shrinkage on the skin area and when the defect is

replaced by an autologous bone graft only, it may be

impossible to insert the bone graft to the defective area.

Even if can manage to insert the bone graft under the

scarred soft tissue, the bone may cause a pressure sore

on the skin and it may be exposed. To prevent these

undesirable outcomes a median forehead flap should

always be employed. 

Bony defect of the supraorbital rim can be evaluated

for treatment by means of a direct radiograph or CT scan

as required. Fine cut axial and coronal CT scans can be

obtained to give detailed images of the supraoprbital rim

(13). A three-dimensional CT may provide an excellent

detail of the orbital bones than either a simple CT scan-

ning or direct radiography for the assessment of orbital

fractures. However, only one of the patients presented in

this small series had the CT scan. I think the presence of

patients’ complaints should be considered more valuable

than CT scanning. In other words, if the patient did not

have the complaint of light overexposure, I would not have

operated on the patient just by looking at the CT slides.

In conclusion, combination of otogen bone grafting

and median forehead flap should be considered as an

obligation rather than an alternative in the reconstruction

of supraorbital rim defects. We also suggest this treatment

not only for correction of light overexposure as a second-

ary deformity correction but also in primary correction of

supraorbital rim contour deformities. If plastic surgeons

are aware of the light overexposure entity, exact treatment

of supraorbital rim’s minor bone and soft tissue defects at

the time of injury may prevent its occurrence and minimize

the need for a subsequent much more difficult operation

and so decrease extra cost and irritable effects of the

deformity on the patients.
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