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Fracture of the frontal bone, although form a low percentage of Maxillofacial cases, carries significant risk for the patient,

regardless of the type of injury. Usual methods of stabilizing fragments in cranial bone fracture include the use of threads, wires,

plates, titanium clamps. This article presents and discusses a case of cranial bone fracture and subsequent management of the same.

The uniqueness of this article lies in the new approach to facilitate the fixation of the fractured bone fragments extra corporeally.

Thus, this article aims in describing a technique that is safe and simple for the operator and patient. The fixation was very rigid and

aesthetic results were attained.
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Introduction

Frontal bone injuries typically involve the supraorbital rim and
frontal sinus. Many times it may involve injury to the brain pa-
renchyma leading to further neurological problems. Frontal bone
fractures occur in a relatively low frequency and they make up to
about 5% to 15% of the facial fractures in the adult patient. How-
ever frontal bone fracture can lead to a lot of potential complica-
tions ranging from short term to long term [1-3]. The association
of high morbidity and mortality make this type of injury a cause of
great deal of concern and prompt action in managing them bearing
in mind about the potential complications. Fractures with multiple
fragments may become a challenging feat to be fixed. Such fixation
involves a great deal of precision and efforts. This article describes
a unique approach of fixing the fracture fragments extracorpore-
ally making the procedure lot simpler and achieving aesthetic re-

sults.

Case Report

The 25 years old patient sustained a head injury while working

in a construction site, after which he was immediately admitted in

the Emergency department where an emergency surgical decom-
pression of the brain was done. Once stabilised, the patient was
referred to the maxillofacial team for management of the cranial

bone fracture.

Clinical examination

Clinical examination reveals stapled Bicoronal incision and a
stapled laceration on forehead. Ptosis of the left upper eyelid, flat-
tening of the bridge of the nose were noticed on inspection. On
palpation, tenderness and step deformity and mobility of bony seg-
ments felt on frontal bone and right supraorbital rim. Tenderness
and flattening of the bridge of the root of the nose noticed. Lower

third of the face was normal (Figure 1).

Radiological examination

CT reveals Fractured and inwardly displaced left supraorbital
rim, fractured right outer table of frontal sinus (Figure 2). Axial
sections at the level of the supraorbital rims, reveal fractures of the

outer table of the left frontal sinus (Figure 3).
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3D CT reveals grossly fractured, comminuted and depressed
frontal bone fracture on left side involving the glabella, fracture of
the left Zygomatico frontal suture with displaced left Supraorbital
rim. Ipsilateral nasal bone fracture with minimal displacement is
also seen. undisplaced Right Zygomatic complex fracture and dis-
placed Left Zygomatic complex fracture with a fracture line noticed

at both zygomatic buttress (Figure 4).

Figure 1: Preoperative profile picture.

Figure 4: 3D CT showing the fracture details.

Surgical procedure

Under oral endotracheal intubation, General anesthesia was ad-
ministered. Standard draping and Betadine painting done. Bicoro-
nal incision was placed and anterior flap raised to expose the frac-
ture site. It displayed a heavily comminuted frontal bone extending
upto the supraorbital rim. Some of the fractured bone pieces were

SIG 23 ARl G otz lstie sy eirsrill v Gl esinen stuck to the flap that was reflected. Grossly shattered skull contrib-
uted more to the difficulty in assembling the bone pieces to form
the total architecture. Sinked in pieces of the fractured skull made
the reduction very risky. The individual pieces of the fractured
skull bones were retrieved with great care without any damage to
the duramater. The bone pieces were transferred to a sterile zone
where the bone pieces were assembled and plated using 1.5 mm
stainless steel plates (Figure 5). Then the assembled bone chunk
was placed back to cover the skull to cover the defect and fixed in

situ with 1.5 mm stainless steel plates (Figure 6).

The assembly of the framework of the cranium with the fronto-
zygomatic suture on the left side, placed the left zygomatic complex

in alignment. Closed reduction of the nasal bone was performed.

Figure 3: Axial CT showing left frontal sinus fracture.
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Figure 5: Assembled and fixed fractured skull
pieces extracorporeally.

Figure 6: Completed fixation of skull fracture.

Closure of the flap done in layers using 3-0 vicryl and skin sta-
ples with placement of a suction drain. Patient was extubated and
shifted to postoperative ICU. Recovery of the patient was unevent-
ful (Figure 7). The patient was reviewed 3 months post operatively.
Well healed surgical wounds with no continuity defect of the skull

was seen.
Discussion

Exposure of and access to the fractured fragments of the fron-
tal bone can be gained either through an existing laceration or
local incisions such as the “brow” or a “Gullwing” or “Open Sky”

incisions; however, the scar is unesthetic. Bicoronal incisions are
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Figure 7: 3 months postoperative picture of the patient.

preferable as they provide good access and exposure and also are
subsequently well camouflaged by hair [4].

Considering the limitations of incisions like Gullwing or Open-
sky, Bitemporal incision would suit the scenario better for want of

good exposure.

The gold standard method of evaluation for frontal sinus frac-

tures is computed tomography (CT) [5,6].

Isolated fractures of the anterior table of the Frontal Sinus range
from linear undisplaced or minimally/moderately displaced frac-
tures to severely displaced and comminuted fractures, depending
on the nature and degree of trauma sustained, and the size and
degree of pneumatization of the sinus. Linear, undisplaced, or
minimally displaced fractures carry little or no risk of cosmetic de-
formity, CSF leak, and functional deficit of the Frontal sinus or de-
velopment of a mucocele and hence can be managed conservatively

by periodic observation [7].

If the degree of displacement, as visualized on axial or sagittal
sections of CT scans, is > 1 - 2 mm, that is, more than a table’s width,
it warrants an open reduction and fixation within 7 - 10 days, not
only to correct the contour irregularity, but also to release any mu-

cosal entrapment at the edges of the fracture, which could other-
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wise lead to late mucocele formation or chronic frontal sinusitis

[8].

More severe injuries resulting in comminution of the outer
table require meticulous repositioning, stabilization, and fixation
of the fragments in order to prevent a cosmetic contour deformity
later. Mucosal injury of the Frontal sinus would require complete

extirpation of the sinus lining and Frontal sinus obliteration.

Presence of a bone defect would entail bone grafting, ideally,
split-thickness corticocancellous, or symphyseal bone grafting. Al-
loplasts such as 3D dynamic titanium mesh or Medpore implants
can also be used to bridge small bony defects [5,9].

The current case scenario exhibits a situation where there is a
breach and displacement of only the outer table of the frontal sinus
not necessitating any further intervention other than architectural

reconstruction.

The continuity defects between the frontal bones after fixation
were minimal and needed no bone grafting or titanium mesh re-

construction.

There are several techniques to reduce displaced fragments of
the fractured frontal bone. A Periosteal elevator or a Bone hook
can be insinuated within a fracture line and the fragment mobi-
lized and elevated [10].

Ahole can be drilled through a depressed fragment and a screw
inserted, which can be grasped using a wire twister to exert an out-

ward traction thereby reducing a depressed fracture segment [11].

Jeyaraj P has described an Alternative technique, in which the
individual fragments can be removed, shifted to a sterile zone on
the side table, where they can be assembled, and then replaced
back over the defect [11].

Similarly, in this case scenario also, the fracture fragments were
removed and shifted to a sterile zone and fixed with great preci-

sion.

Although the practice of using an elevator or bone hook or a
screw to manipulate and assemble the fractured fragments still
prove efficient, they always carry a potential risk of iatrogenic

damage to the surrounding structures and the contents of crani-
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um. Extra corporeal fixation of the skull bones obviously does not
carry the aforementioned risk and makes the operator convenient

to fix the fractured fragments at a greater precision and accuracy.

Conclusion

The cranial fracture management involves a prompt multidis-
ciplinary approach in managing the same. Fixing the fractures of
skull with simpler and safer techniques make the procedure easier,
keeping in mind to protect intracranial structures from iatrogenic
injury, to restore frontal sinus function and to minimize the possi-

bility of development of complications in the future.
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