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Abstract

Severe traumatic brain injury (TBI) associated with complex craniofacial fractures represents a life-
threatening condition, requiring prompt, multidisciplinary management. Early intervention and timely
access to surgical resources are critical factors influencing outcomes.

A 23-year-old male sustained a high-energy motorcycle accident without helmet use. On admission, the
Glasgow Coma Scale (GCS) score was 13, followed by neurological deterioration. Cranial computed
tomography (CT) demonstrated bilateral epidural hematomas, subdural hematoma, subarachnoid
hemorrhage, and extensive craniofacial fractures, including Le Fort IT and naso-orbito-ethmoidal (NOE) type
I1I fractures, with skull base involvement. The patient underwent emergent, combined neurosurgical and
maxillofacial damage control surgery, followed by early definitive reconstruction using osteosynthesis
systems available in an emergency setting. Favorable clinical evolution was observed, achieving a GCS score
of 15 at discharge without neurological deficits.

Early (<24 hours) multidisciplinary damage control surgery, combined with immediate availability of
osteosynthesis materials, may significantly improve neurological and functional outcomes in patients with
severe craniofacial trauma.

Categories: Trauma, Neurosurgery, Oral Medicine
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Introduction

Traumatic brain injury (TBI) remains a leading cause of mortality and long-term disability worldwide,
disproportionately affecting low- and middle-income countries (LMICs), where access to timely and
specialized care is often limited [1-5]. High-energy mechanisms, particularly motorcycle-related accidents,
frequently result in combined intracranial and complex craniofacial injuries, substantially increasing
morbidity and mortality [6-10].

In Mexico, motorcycle-related trauma predominantly affects young male populations and is commonly
associated with severe craniofacial and intracranial injuries [6]. These include skull fractures and intracranial
hemorrhage [7,8], as well as complex maxillofacial fracture patterns, such as Le Fort and naso-orbito-
ethmoidal (NOE) fractures [9,10].

The pathophysiology of TBI involves an initial primary insult, followed by a cascade of secondary injury
mechanisms, including neuroinflammation, oxidative stress, and blood-brain barrier disruption. These
processes result in increased vascular permeability, cerebral edema, and intracranial hypertension, with
potential for rapid neurological deterioration within the first 24 hours [11,12]. This early period represents a
critical therapeutic window for intervention to prevent irreversible brain injury and improve outcomes
[11,12].

Computed tomography (CT) remains the gold standard for early evaluation, enabling rapid identification of
lesions requiring urgent surgical management [13]. Early evacuation of intracranial hematomas has been
consistently associated with improved survival [14-17].
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Within this context, damage control surgery has emerged as a strategic approach focused on rapid
physiological stabilization, particularly in settings where delays in definitive care may adversely impact
outcomes [18-20]. However, its role in the integrated management of combined neurosurgical and
maxillofacial trauma remains insufficiently characterized.

This case report aims to highlight the impact of early multidisciplinary damage control surgery, combined
with immediate osteosynthesis, on clinical outcomes in severe craniofacial trauma, addressing a relevant
gap in the current literature.

Case Presentation

A 23-year-old male, previously healthy, sustained a high-energy motorcycle collision without helmet use.
Initial prehospital care was provided, followed by transfer to a private facility, where a delayed cranial CT
was performed without surgical intervention. The patient was subsequently referred to our institution for
definitive management.

Upon admission, vital signs were stable (blood pressure 146/85 mmHg, heart rate 70 bpm, respiratory rate 17
rpm), with a Glasgow Coma Scale (GCS) score of 13. The patient subsequently developed neurological
deterioration, requiring endotracheal intubation and advanced airway management.

Initial non-contrast cranial and facial CT demonstrated severe TBI, with bilateral epidural hematomas,
subarachnoid hemorrhage, bifrontal contusions, and complex craniofacial fractures involving the frontal
bone, orbital walls, nasal bones, maxilla, cribriform plate, and skull base (clivus), associated with
pneumocephalus and hemosinus (Figures /-2).

FIGURE 1: Initial non-contrast cranial and maxillofacial CT
demonstrating severe traumatic brain injury associated with complex
craniofacial fractures

(A) Sagittal CT showing right frontoparietal subgaleal hematoma, with associated epidural and subdural
hematomas in the setting of complex craniofacial fractures. (B) Axial CT demonstrating acute epidural and
subdural hematomas along the right convexity, with a depressed right frontal bone fracture. (C) Coronal CT
confirming a depressed frontal fracture with anterior cranial vault involvement. Maxillofacial CT shows a Le Fort Il
pattern, right orbital floor and medial wall fractures, and a type Il NOE fracture.

Annotations: (1) subgaleal hematoma; (2) epidural hematoma; (3) subdural hematoma; (4) depressed frontal
fracture; arrows: Le Fort Il components; arrowheads: orbital floor fracture; dashed arrows: NOE fracture.

CT: computed tomography; NOE: naso-orbito-ethmoidal

2026 Palacios Sanchez et al. Cureus 18(4): e106664. DOI 10.7759/cureus.106664 20f7


javascript:void(0)
javascript:void(0)
javascript:void(0)
https://assets.cureus.com/uploads/figure/file/1961778/lightbox_2fd29a60262611f1ad2b85386c1cc76f-11111.png

Cureus

Part of SPRINGER NATURE

FIGURE 2: Three-dimensional CT reconstruction of the skull and facial
skeleton

Left and center: lateral views showing a multifragmented right frontoparietal fracture with depression and orbital
involvement. Right: oblique view demonstrating extension to the orbit (roof, lateral wall, and floor), a Le Fort Il
fracture, and a right NOE type Ill injury.

CT: computed tomography; NOE: naso-orbito-ethmoidal

Given the patient’s neurological deterioration, the decision was made to proceed with emergent, combined
neurosurgical and maxillofacial damage control surgery, based on radiological evidence of mass effect from
epidural hematomas and the presence of complex craniofacial fractures involving the anterior skull base,
necessitating urgent multidisciplinary intervention.

A bicoronal approach with right orbitozygomatic craniotomy was performed, allowing evacuation of epidural
and subdural hematomas, frontal sinus cranialization, duraplasty with pericranium, and reconstruction of
the anterior cranial fossa.

Definitive craniofacial stabilization was achieved during the same procedure using a 2.0 mm miniplate
osteosynthesis system, providing immediate structural stability (Figure 3).

FIGURE 3: Intraoperative sequence via a bicoronal approach

(1) Skin incision and initial flap dissection; (2) Surgical field exposure with adequate visualization of the anterior
neurocranium; (3) Depressed right frontal fracture with exposure of the right temporalis muscle, dissected in a
myocutaneous plane; (4) Reconstruction of the right anterior cranial fossa and orbital fixation using a miniplate and
screw system; (5) Final result after right orbitozygomatic craniotomy and sequestrectomy, showing burr holes.

Orientation: A = anterior, P = posterior, R = right, L = left.

The key surgical steps are demonstrated in Video 7, including the bicoronal approach, wide exposure of the
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anterior cranial vault, identification of comminuted frontal fractures, and definitive reconstruction using
osteosynthesis fixation.

VIDEO 1: Bicoronal approach and osteosynthesis reconstruction video
Intraoperative video demonstrating the bicoronal approach and key steps of multidisciplinary damage control

surgery, including surgical exposure, identification of frontal bone fractures, and osteosynthesis-based
reconstruction.

View video here: https://vimeo.com/1175949914?share=copy&fl=sv&fe=ci#t=0

Postoperative management included intensive care with neuroprotective measures, sedation, and
hemodynamic support.

Follow-up imaging confirmed adequate evacuation of hematomas and reconstruction of craniofacial
structures (Figure 4).

FIGURE 4: Postoperative three-dimensional CT reconstruction following
the first surgical stage

Left: frontal view; Right: oblique view.

Findings demonstrate postsurgical changes after a bicoronal approach, right orbitozygomatic craniotomy,
sequestrectomy, evacuation of epidural and subdural hematomas, frontal sinus cranialization with muscle

interposition, duraplasty using pericranium, and reconstruction of the right anterior frontoparietal cranial fossa, with
orbital fixation using miniplates and screws.

CT: computed tomography

A second-stage surgical procedure was performed for definitive open reduction and internal fixation (ORIF)
of midface fractures, using circumvestibular and subciliary approaches, with restoration of facial buttresses
and orbital rims (Figure 5).
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FIGURE 5: Postoperative three-dimensional CT reconstruction following
the second surgical stage

Left: frontal view; Right: basal view.

Findings demonstrate postsurgical changes after open reduction and internal fixation via bilateral circumvestibular
and bilateral subciliary approaches, including reconstruction of the facial buttresses, infraorbital rims, and the left
nasomaxillary buttress.

CT: computed tomography

The patient achieved complete neurological recovery, with a GCS score of 15 and no residual deficits.

Discussion

This case highlights the clinical and epidemiological characteristics of severe motorcycle-related TBI,
particularly in young male populations [6-8]. High-energy trauma mechanisms frequently result in
multicompartmental intracranial hemorrhage and complex craniofacial fractures, which are associated with
rapid neurological deterioration and increased mortality risk [7,8].

The presence of bilateral epidural hematomas is uncommon and represents a critical neurosurgical
emergency. Early surgical evacuation is essential, as delays are associated with significantly worse outcomes
[14,15]. The first 24 hours following injury constitute a crucial therapeutic window, during which timely
intervention may prevent secondary brain injury and improve survival [11,12].

In addition to intracranial pathology, complex maxillofacial fractures, such as Le Fort IT and NOE type III
patterns, require coordinated multidisciplinary management [9,10,19,20]. These injuries reflect high-energy
mechanisms and are frequently associated with skull base involvement, increasing both surgical complexity
and morbidity [7].

Damage control surgery refers to a staged surgical strategy aimed at rapid physiological stabilization
through hemorrhage control and temporary management of life-threatening injuries, followed by definitive
reconstruction once the patient is stabilized [18-20]. In severe craniofacial trauma, this approach enables
simultaneous management of intracranial pathology and structural facial instability, minimizing delays that
could adversely affect neurological outcomes [14,15,20].

In the present case, the integration of neurosurgical and maxillofacial techniques within a single operative
setting underscores the importance of multidisciplinary coordination. Early intervention facilitated not only
timely hematoma evacuation but also immediate structural reconstruction, reducing the need for multiple
staged procedures.

A critical factor contributing to the favorable outcome was the immediate availability of osteosynthesis
systems, which enabled definitive fixation during the initial surgical intervention and avoided delays
associated with staged reconstruction. This strategy may reduce operative time, hospital stay, and
complication rates, particularly in resource-limited settings, where access to surgical materials is often
delayed [18-20].
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These findings support the concept that early, coordinated, and resource-optimized surgical strategies are
essential to improving both neurological and functional outcomes in patients with complex craniofacial
trauma [14,15,19,20].

Conclusions

Severe craniofacial trauma associated with intracranial hemorrhage requires timely and coordinated
multidisciplinary management, particularly within the first 24 hours following injury. This case suggests
that early implementation of damage control principles, combined with the immediate availability of
osteosynthesis systems, may improve both neurological and functional outcomes. These findings highlight
the importance of institutional preparedness, timely decision-making, and integrated surgical strategies in
the management of complex craniofacial injuries. Further studies are warranted to evaluate the
reproducibility of this approach and to inform standardized management protocols, particularly in resource-
limited settings.
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