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ABSTRACT

The objective of this article is to address the management and challenges in treating
frontal bone fractures, with a focus on advocating minimally traumatic video-assisted
techniques to mitigate the risk of complications and scarring. This retrospective case
report chronicles the successful management of a 15-year-old male patient who suffered
maxillofacial trauma due to a head-to-head collision. Adhering to the CARE guidelines
and ethical principles, the patient’s left-sided frontal bone fracture in the supraorbital
margin region was expertly addressed. Employing 3D biomodels and virtual surgical
planning, the surgical team executed a video-assisted approach positioned just below
the eyebrow, thus minimizing the risk of visible scarring. Although the procedure
was slightly time-consuming compared to traditional methods, it proceeded without
complications. The outcome was remarkable, as the patient displayed a fully restored
frontal region with minimal scarring, demonstrating the effectiveness of this approach
in achieving both functional and aesthetic restoration. Video-assisted surgery for
frontal bone fractures stands as a compelling choice, replete with numerous merits in
contrast to alternative approaches. The fusion of virtual surgical planning, 3D printing,
and judiciously minimal access has ushered in remarkable advantages for the patient.
Keywords: frontal bone, three-dimensional,

maxillofacial injuries, printing,

endoscopic surgical procedure, virtual surgical planning

Dear Editor,

Fractures of the frontal bone are not uncommon, occurring in
approximately 5% to 15% of all facial fractures [1]. When these
fractures are associated with brain trauma, they can become
devastating injuries. Typically, they result from blunt trauma,

such as car accidents, assaults, falls, and sports activities,
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with a higher incidence in males [2,3]. Depending on the force
of impact, the fracture can extend beyond the frontal bone,
affecting adjacent structures like the skull base, optic canal, and
orbital walls [4]. Common symptoms in patients with frontal
bone fractures include depression in the supraorbital area,
possible numbness of the supraorbital nerve, orbital ecchymosis,

and leakage of cerebrospinal fluid from the nose [2].
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The management of frontal bone fractures depends on the
extent of functional impairment and the risk to the patient’s life
to restore the pre-trauma anatomical form, including aesthetics
and function. The choice of surgical technique should aim to
minimize patient risks and reduce recovery time [5]. Many
experts recommend a coronal approach for complex frontal
fractures, which provides extensive exposure of the fracture,
allows for the repositioning of bone fragments, and the insertion
of osteosynthesis devices. However, this approach can lead to
undesirable side effects such as scarring, hair loss, and facial
nerve numbness [2,3,6]. The direct cutaneous incision offers
proper access to the local fracture for reconstruction and
osteosynthesis but is infrequently used due to the risk of facial

scarring [2].

The significance of minimally invasive surgeries is on the rise.
Therefore, this article aims to present a case of video-assisted
treatment for a frontal bone fracture, discussing the challenges
and obstacles associated with this technique and highlighting
crucial considerations. This is a retrospective case report
according to the recommendations of the CARE guideline [7].
The patient was operated on in our private practice, according
to the Good Clinical Practice guidelines and the principles of the

Declaration of Helsinki.

A 15-year-old male patient was admitted to the emergency
department following maxillofacial trauma resulting from a
head-to-head collision. Clinical examination and tomographic
imaging revealed a left-sided frontal bone fracture in the
supraorbital margin region, with no involvement of the posterior
wall of the frontal sinus (Figure 1). Following extensive discussion
within the medical team and virtual surgical planning, it was
determined that an approach along the supraorbital margin just

below the eyebrow would be employed.

In this case, comprehensive virtual surgical planning was
performed using the patient’s CT data to optimize the
minimally invasive approach. The DICOM files were processed
through specialized software to create a 3D reconstruction
of the fracture, enabling precise preoperative assessment of
fragment displacement and surrounding anatomy. This digital
planning allowed for: (1) the determination of optimal screw
trajectories avoiding critical structures, (2) the virtual bending
of the reconstruction mesh to match the patient’s unique frontal
contour, and (3) the identification of the most strategic access

point along the supraorbital margin. The planned procedure was
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then validated through 3D-printed biomodels, which provided
tactile feedback and facilitated preoperative rehearsal of
instrument placement (Figure 2). This digital workflow proved
particularly valuable in overcoming the inherent visibility
limitations of the video-assisted approach (Figure 3), as the
virtually planned mesh adaptation and screw lengths could be
executed with confidence despite the restricted surgical field
(Figure 4).

The surgery was executed without complications, although it
required slightly more time compared to traditional procedures
due to the chosen approach (Figure 5). Despite the challenges
posed by soft tissue retraction and screw fixation, the surgical
team deemed the procedure a success as it resulted in minimal
tissue trauma and scarring (Figure 6). The time lost with the
access was regained through the use of biomodels and the prior
shaping of the reconstruction mesh. The patient presented with
a fully restored region, devoid of visible scars, and exhibited

noticeable postoperative symmetry.

Multiple researchers have recommended the application of
video-assistance techniques due to their ability to circumvent
visible cutaneous incisions. These techniques involve making
small incisions along the hairline or utilizing a transnasal
approach. Nevertheless, the video-assistance approach is
coupled with a steep learning curve [1], limited visibility of the
surgical field, and challenges stemming from the intricate and

variable anatomy of the frontal bone and frontonasal duct [2,6].

Figure 1. 3D reconstruction where it is possible to observe the
depression in the left frontal region, resulting in a significant
aesthetic deficit.
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Figure 2. The 3D-printed biomodel facilitated precise Figure 4. Reconstruction mesh inserted endoscopically and
preoperative mesh conformation, significantly reducing secured to the frontal region.

intraoperative adaptation time.

Figure 5. Minimal and smart incision located under eyebrow.

Figure 3. Intraoperative figure plate demonstrating video-

assisted frontal bone fracture repair. Minimal supraorbital
access point. Endoscopic visualization of mesh placement.
Precise margin adaptation without incision extension. The
video-assisted approach enabled complete visualization of mesh

boundaries while maintaining minimal access.

Figure 6. One-month postoperative view where it possible

to notice frontal symmetry and minimal scar, hidden under

eyebrow.
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Figure 7. Postoperative 3D CT scan reconstruction evidencing

proper configuration and location of reconstruction mesh.

Video-assisted techniques conducted through transnasal access
allow drainage into the frontonasal duct and offer the advantage
of aesthetic appeal by obviating the need for an external incision.
However, they are technically demanding and necessitate a
skilled operator. The complex and variable anatomy of the
nasofrontal access, the sharp angle between the nostril and
the frontal sinus, and the narrow sinus ostium opening present

challenges in video-assisted surgery.

These anatomical intricacies impede access, rendering the
transnasal endoscopic approach exceedingly challenging,
even with advancements in video-assisted techniques and new
instruments. Furthermore, accessing the upper or lateral wall
of the frontal sinus remains unfeasible via transnasal access,
requiring an external approach for lesions in this region of the
frontal sinus [6,8].

The surgical technique entails accessing the frontal sinus via
a transnasal approach, with reduction achieved through curved
instruments within the frontal sinus, such as the frontal sinus
curette and/or Foley catheter balloons inserted and inflated
to elevate the fractured wall. In cases where the fracture is
inaccessible through the transnasal route or the original fracture
is in the lateral portion of the frontal sinus, an alternative access
must be created. This involves a 1 cm incision located beneath
or near the eyebrow near the fracture site. Tissue dissection is

performed down to the periosteum while avoiding supraorbital
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neurovascular injury.

The reduction of fractures through a coronal incision presents
challenges due to the lower and sunken position of the surgical
field [1]. Moreover, addressing bone fragments that are firmly
lodged in this sunken position proves to be an intricate
undertaking [6]. It is worth noting that minor cosmetic concerns
may arise, particularly in younger patients or those with bald

scalps.

For the reasons elucidated above, the authors opted to employ
a video-assisted approach through an incision just below the
supraorbital margin. Despite specific challenges, such as surgical
field visualization and access for fixation of the reconstruction
mesh, the surgery was deemed highly efficient. The resulting
scar was minimal and concealed above the eyebrow, as stated
before in similar surgical treatments [9]. The use of virtual
planning, along with the printing of the customized mesh region,
proved to be pivotal steps in the successful implementation
of the technique. The video-assisted approach allowed for the
precise adaptation of the fixation mesh, which would only be

possible with larger incisions.

Whenever feasible and accessible, biomodels prove to be
exceedingly valuable. They save invaluable time in the
postoperative phase, and despite the technical hurdles, the
overall surgery duration is reduced. The direct visualization
of the bone defect significantly aids maxillofacial surgeons,
including the selection of more specific instruments for
individual cases. The reconstruction mesh can be prepared and
affixed without unnecessary excess, resulting in a decreased
rate of complications. In endoscopic cases, where access can be
exceptionally intricate, even the lengths of screws to be used can

be anticipated.

With the advent of open-source software and the reduction in
costs associated with both 3D printers and printing materials
[10], it is anticipated that the utilization of biomodels for complex
maxillofacial surgery planning will soon become areality, evenin
more remote regions distant from major metropolitan areas. The
amalgamation of elements such as the video-assisted approach,
virtual planning, and biomodel printing has contributed to what

can be described as minimally traumatic surgery.

Video-assisted surgery for frontal bone fractures emerges as

a highly favorable choice, offering distinct advantages over
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conventional coronal and transnasal endoscopic approaches.
This innovative method, combining virtual surgical planning, 3D
printing, and carefully selected minimal access points, reduces
the risk of unsightly scarring and complications, ensuring both
aesthetic preservation and expedited recovery. The utilization of
3D biomodels enhances surgical precision and streamlines the
operation, saving valuable time. In sum, video-assisted surgery
for frontal bone fractures represents a significant advancement,
optimizing both patient aesthetics and well-being through a
blend of modern techniques, efficient procedures, and enhanced
postoperative outcomes.

Yours Sincerely,
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