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Facial Trauma Care in the Austere Environment
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ABSTRACT

As the United States continues to increase its use of Special
Operations Forces worldwide, treatment of craniomaxillofa-
cial (CMF) trauma must be adapted to meet the needs of the
warfighter. The remoteness of Special Operations can result
in potentially longer times until definitive treatment may be
reached. A significant portion of Servicemembers incur injury
to the CMF region (42%). Severe CMF trauma can result in
substantial hemorrhage and airway compromise. These can
be immediately life threatening and must be addressed expe-
ditiously. Numerous devices and techniques for airway man-
agement have been made available to the forward provider. A
thorough review of nonsurgical and surgical airway manage-
ment of the patient with facial injury for the forward provider
and providers at receiving facilities is provided in this article.
Techniques to address flail segments of the facial skeleton are
critical in minimizing airway compromise in these patients.
There are many methods to control hemorrhage from the head
and neck region. Hemorrhage control is critical to ensure sur-
vival in the austere environment and allow for transport to a
definitive care facility. Associated injuries to the cervical spine,
globe, skull base, carotid artery, and brain must be carefully
evaluated and addressed in these patients. Management of vi-
sion-threatening orbital compartment syndrome is critical in
patients with CMF injuries. Because the head and neck region
remains relatively vulnerable in the warfighter, combat CMF
trauma will continue to occur. Forward providers will benefit
from a review of the acute treatment of CMF traumatic injury.
Properly triaging and treating facial injuries is necessary to af-
ford the best chance of survival for patients with a devastating
combat CMF injury.
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Introduction

As the United States continues to increase its use of Special
Operations Forces worldwide, treatment of craniomaxillofa-
cial (CMF) trauma must be adapted to meet the needs of the
warfighter. The remoteness of Special Operations can result in
to potentially longer times until definitive treatment may be
reached. Recent reviews on trauma sustained in US combat
operations revealed a substantial portion of Servicemembers

have incurred injury to the CMF region."? Survival rates after
sustaining an injury in combat are now greater than 90%.3

Severe CMF trauma can result in hemorrhage and airway com-
promise. These can be immediately life threatening and must
be addressed expeditiously. Poor outcomes in airway man-
agement have been reported*® that likely are due to the chal-
lenging management of airways in these patients with critical
wounds. Numerous devices and techniques for airway man-
agement have been made available to the forward provider.**”

A thorough review of nonsurgical and surgical airway man-
agement of the patient with facial injury is presented in this
article for the forward provider and providers at receiving
facilities. Techniques to address flail segments of the facial
skeleton are critical in minimizing airway compromise in these
patients. There are many methods to control hemorrhage from
the CMF region, which is essential to ensure survival in the
austere environment and allow for transport to a definitive
care facility. Associated injuries to the cervical spine, globe,
and skull base must be carefully evaluated and addressed in
these patients.

Because the head and neck region remains relatively vulnera-
ble in the warfighter, combat sustained CMF trauma will con-
tinue to occur. Forward providers will benefit from a review of
the acute treatment of CMF traumatic injury. Properly triag-
ing and treating facial injuries are necessary to afford the best
chance of survival for patients with a devastating combat CMF
injury. In most cases, fracture stabilization and soft-tissue re-
pair can be delayed until the patient has been stabilized.

Systems Management in Craniomaxillofacial Trauma

Airway Management

Immediate recognition of airway compromise is critically
important in the patient who sustains a combat CMF injury.
Establishment of a stable and functioning airway according
to advanced trauma life support protocols should be of the
utmost importance.® Assessment and management of the air-
way in a patient with severe CMF trauma can be a challenge.
Adams et al.* reported that 5% of patients arriving at a com-
bat support hospital did not have a definitive airway placed,
although one was needed. Complications related to airway
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obstruction continue to be a common cause of preventable
death on the battlefield.>* Providers in the austere environ-
ment should be adept at nonsurgical and surgical establish-
ment of a secure airway in the warfighter with CMF trauma.

Battlefield CMF injuries can be from blunt mechanisms, pene-
trating mechanisms, or a combination of the two. With injuries
to the CMF region, the airway may be obstructed by bleeding,
a foreign body, vomitus, edema, or prolapsed tissue. Patency
must be quickly established and the obstruction removed.
Some CMF injuries may present with delayed airway com-
promise due to swelling or accumulated blood. Obstruction
may occur after several hours, and it is critical to constantly
reassess the patient’s airway to provide the best possible out-

placed blindly in an emergent scenario, but this may be chal-
lenging in a patient with CMF injury, because of disruption
of normal anatomy. These devices are difficult to secure to
protect the airway and may become dislodged easily.

If a definitive airway is needed, standard laryngoscopic en-
dotracheal (ET) intubation is the safest option.*!* Extreme
care must be taken in patients with CMEF, because they may
have concomitant cervical spine injury. Maintenance of inline
stabilization with rapid sequence ET intubation is the safest
method. This may not be straightforward, because of the
pattern of injury and the anatomy involved. Extreme caution
should be taken to avoid intracranial injury when inserting
a nasal ET in a patient with a midface injury. Video laryn-

come. Patients with concomitant
cervical spine injuries must be
immobilized. Although this may
not be an issue for some, patients
with CMF injuries that are bleed-
ing, swollen, or may obstruct for
other reasons are at high risk for
airway compromise. Mandible
fractures may cause obstruction
due to loss of support of the
tongue base, allowing the tongue
to drop back into the airway.
Midface fractures can severely
adversely affect airway patency
as well by structural interference
and swelling. Patients with asym-
metry or swelling of the neck
may have an expanding vascular
injury with impending airway
compromise. Crepitus in the neck
may indicate an airway injury.
Unconscious patients or patients
with low Glasgow Coma Scale
scores will not be able to main-
tain their airway on their own by
repositioning and clearing secre-
tions or blood. In addition, the
patient with a cervical spine injury must be immobilized in the
supine position, making it impossible for the patient to sit up
or turn to clear their airway. The provider should have a very
low threshold for establishing a definitive airway (i.e., intu-
bation or surgical airway) in these patients while maintaining
cervical spine immobilization.

In the unconscious patient, simple head tilt or jaw thrust (in
cervical spine injury) may help clear the tongue from airway
obstruction. There are many nonsurgical airways available to
the provider. Basic airway adjuncts such as nasopharyngeal
and oropharyngeal airways can be very useful when applied to
the correct patient with CMF injury. Nasal airways should be
avoided in patients with midface fractures, because of poten-
tial intracranial communication and inadvertent intracranial
placement of the device. Oral airways should be avoided in a
patient with an intact gag reflex, the cause such an airway may
induce vomiting or laryngospasm. These devices can be very
helpful with bag-valve-mask ventilation in the semiconscious
patient by facilitating upper airway stenting. Devices such as
laryngeal mask airways (LMA™; Teleflex Medical Europe,
http://www.Imaco.com) or esophageal gastric tube airways
(Combitube®; Medtronic, http://www.medtronic.com) may be

The Barton bandage. lllustration by Samantha Maliha.

goscopy (Glidescope®; Verathon,
https://www.verathon.com) may
be very useful to assist with ET
intubation but may not be avail-
able to forward providers in an
austere environment. Awake,
controlled fiberoptic-assisted ET
intubation may be necessary in a
patient with CMF injury second-
ary to distorted anatomy. These
devices are not available in the
field, but if they are available in
the medical treatment facility,
they should be taken advantage of
to provide safe, definitive airway
establishment in the patient with
CMF injury. On occasion, when
intubating, the provider can take
advantage of a fractured mandi-
ble by distracting it forward to
help remove airway obstruction
by the tongue. In a patient with
severe CMF injury, ET intubation
may become very difficult, and a
surgical airway may be required
and always available to get out of
the zone of injury if visualization
is impossible due to the injury and destruction of tissue.

Currently, the Tactical Combat Casualty Care (TCCC) guide-
lines have established surgical cricothyroidotomy as the only
definitive airway management modality.”'° Indications for a
cricothyroidotomy are inability to establish a definitive airway
by ET intubation or inability to provide adequate bag-valve-
mask ventilation. It is critically important that deploying pro-
viders be well versed in the management and establishment of
emergency airways in CMF injury, because these are typically
more difficult than seen in the typical patient with trauma.
Placing these surgical airways can be very challenging in the
austere environment, as well as in severe CMF injury.**” Cri-
cothyroidotomy is preferred to tracheotomy in the emergent
setting due to the proximity of the cricothyroid membrane to
the skin and the reduced chance of injuring vascular struc-
tures that may bleed and obstruct visualization of the trachea.
It is important that forward providers be well equipped and
trained to establish these secure surgical airways.

Hemorrhage Control
Once the airway is established, attention should be turned to
controlling hemorrhage from the CMF region through use of
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nasal and oral packing and pressure dressings. Hypovolemic
shock is an important cause of death after trauma. According
to studies from civilian and military research groups, hemor-
rhage is responsible for up to 40% of deaths after traumatic
injury.'"? Importantly, more than half of these deaths are
thought to occur before patients reach the hospital, which
highlights the importance of early and aggressive control
of posttraumatic bleeding on the battlefield.!' Substantial,
life-threatening CMF bleeding is relatively uncommon® in
patients with multiple injuries but has been reported to be
as high as 11% and, therefore, requires prompt intervention
when present.'* Substantial CMF bleeding is most likely to
occur after extensive mid- or panfacial injuries such as those
encountered on the battlefield.'

Manual pressure is of utmost importance on the field to tem-
porize visible hemorrhage. Actively bleeding wounds, most
notably in the scalp, and other major facial lacerations should
be closed promptly, preferably using strong, nonabsorbable
suture in a continuous and full-thickness fashion to minimize
the risk of any persistent deep wound bleeding. Substantial
blood loss can occur from large scalp lacerations. Stapling
wounds closed temporarily will help reestablish hemostasis, as
well. Compression wraps can help temporize bleeding wounds
and stabilize fractures. Caution should be taken when apply-
ing pressure wraps to patients with suspected ocular injuries,
because this can potentially exacerbate a ruptured globe.

Battlefield providers should be particularly vigilant about pos-
terior scalp lacerations, which might not be easily detected
when patients are in the supine position. Significant epistaxis
is usually controlled successfully with pressure packing.'® In
cases of persistent bleeding of nasal origin or from deep cer-
vical wounds, balloon tamponade using a an inflated Foley
catheter balloon has been reported.!” Care should be taken,
however, to prevent injury to surrounding deep cervical struc-
tures and significant displacement of unstable facial skeletal
segments, both of which can exacerbate bleeding. Therefore,
it is important to proceed with manual stabilization of facial
fractures before nasal packing or other maneuvers that may
displace facial skeletal segments. On occasion, the reduction
itself can help tamponade hemorrhage. If substantial hemor-
rhage persists, exploration and ligation of the external carotid
artery through a cervical approach and the ethmoidal artery
through an orbital approach have been described.'® However,
these approaches have been associated with poor success rates
due to extensive collateralization between the internal and ex-
ternal carotid arteries.'’

It is critical to highlight and discuss the challenges and con-
siderations that should be kept in mind when managing CMF
trauma in the acute setting. Although CMF hemorrhage can
be substantial, it is unlikely to be the sole cause of hypovo-
lemic shock,? and battlefield trauma teams must adhere to
established trauma protocols such as advanced trauma life
support and TCCC, and maintain a heightened level of clin-
ical vigilance for other injuries that could be responsible for
hypovolemic or other forms of shock. Furthermore, CMF
hemorrhage management is closely related to airway stabili-
zation and management, because significant bleeding reach-
ing the airway can compromise ventilation and oxygenation.
CMF fracture maneuvering should also be performed with
cervical spine inline stabilization in mind, given that patients
with CMF trauma are at risk for concomitant cervical spine

injury.?*?? Finally, battlefield providers should be aware of the
dynamic nature of CMF trauma and continuously reevaluate
wounded warriors for sources of bleeding that may become
more apparent with resuscitation and normotension.

Ocular Trauma

Combat-sustained trauma to the CMF region may result in
ocular injury.?>»* Patients with combat-sustained CMF trauma
have a higher incidence of ocular injury.?® These injuries in-
clude open globe, orbital fractures, intraocular foreign bod-
ies, corneal injury, orbital compartment syndrome, and optic
nerve injuries.”*?’ Forward providers should be aware of these
injuries and make the assessment of when these patients
should be evacuated to a higher echelon of care to be treated
by a specialist. At a minimum, forward providers should be
able to obtain visual acuity, extraocular motility, pupil exam-
ination, and visual fields. Although recognizing ocular injury
is more difficult on an unconscious patient, doing so is critical
for TCCC providers. Patients with anomalies on any of these
examinations should be promptly evacuated, when possible,
to a higher level of care. If globe rupture is suspected, the ex-
amination should be discontinued and the globe protected by
a Fox eye shield or a cup secured to the face. The presence
of hemorrhagic chemosis, loss of vision, uveal prolapse, and
intraocular hemorrhage may indicate a globe rupture. It is im-
portant to not place any pressure on the globe if a rupture is
suspected. Foreign bodies protruding from the orbit should
be left in place until evacuated to a higher echelon of care.
Intraocular foreign body should be suspected in a patient who
sustained a blast injury and has abnormal findings on ocular
examination.

Orbital compartment syndrome can have devastating visual
consequences if unrecognized and not treated promptly. CMF
trauma can result in retrobulbar hemorrhage or intrusion of
bone into the orbit, which, in turn, can cause increase in in-
traorbital pressure. This increased pressure may limit perfu-
sion of the globe and the optic nerve, resulting in irreversible
ischemic injury. Symptoms of orbital compartment syndrome
include vision loss, eye pain, proptosis, ophthalmoplegia, and
an afferent pupillary defect. The diagnosis is clinical. Lateral
canthotomy and inferior cantholysis should be performed
promptly by the forward provider when these signs are present
and orbital compartment syndrome is suspected. This simple
intervention can save a patient’s eyesight.

Management of Concurrent Injuries

Forward teams treating patients who sustain combat-related
CMF trauma should be vigilant about frequently encountered
concurrent injuries and familiar with their initial management
on the field. Cervical spine injury is notoriously common in
patients sustaining CMF trauma and has been reported to be
as high as 6%.2° The main goal of early, appropriate cervical
spine management is to prevent spinal cord injuries and their
potential devastating consequences.?” Challenges in assessment
of the cervical spine include patient confusion, altered mental
status, or unresponsiveness following CMF injury, which may
prevent forward providers from obtaining an objective eval-
uation. The intimate relationship between definitive airway
establishment in patients who require it and prevention of cer-
vical spine injury is another important consideration that chal-
lenges combat trauma teams in the austere environment. Other
traumatic injuries that may compromise patient hemodynamic
stability, blood pressure, and spinal cord perfusion also must
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be addressed promptly. In light of all these considerations and
challenges, cervical spine immobilization by forward providers
should be performed promptly with manual inline immobili-
zation followed by application of a hard collar. Given the cha-
otic nature of forward combat zones, it is recommended that
clearance of the cervical spine and removal of the collar only
be performed when patients are transported to a higher-level
facility. Clearance of the cervical spine may then be performed
as appropriate based on well-established criteria.®2¢

The reported rate of traumatic brain injury associated with
CMF trauma and facial fractures varies widely in the litera-
ture, from 5.4% to 85% .25 This wide variation is partly due
to different diagnostic algorithms used by different groups,
traumatic mechanism, and severity, but the variation could
also represent the challenge in recognizing these injuries. More
importantly, when traumatic brain injury is present, it is usu-
ally associated with a high mortality rate.!>3 Life-threatening
traumatic brain injuries often necessitate prompt neurosur-
gical interventions, including evacuation of hematomas and
monitoring of intracranial pressures. Because these interven-
tions are not available in the austere environment, it is critical
for forward trauma team members to have a heightened level
of clinical vigilance when conducting primary and secondary
surveys on patients with CMF trauma, to recognize any sign
of disability. Early recognition of disability would then prompt
conducting primary stabilization in a hasty and efficient man-
ner accordingly, followed by evacuation of affected patients
to higher-level facilities where neurosurgical interventions are
available.

Blunt injury to the carotid artery is possible in patients with
CMF trauma, particularly in patients with extracapsular con-
dylar fractures and LeFort-type fractures. In addition, bilateral
facial fractures in any vertical third of the face are associated
with an increased risk of blunt carotid injury. The incidence
has been reported approximately 5% in patients with CMF
fractures.>**S Patients with combat-sustained CMF trauma
can be screened according to the guidelines established by the
Eastern Association for the Surgery of Trauma.’*%” A high sus-
picion for a blunt carotid injury should occur in patients with
neurologic abnormalities unexplained by the pattern of injury,
diffuse axonal injury, a Glasgow Coma Scale score of less than
or equal to 8, epistaxis from an arterial source, petrous bone
fractures, cervical spine fracture, and LeFort-type facial frac-
tures. At Echelon III treatment facilities, appropriate diagnosis
of these patients with an angiogram and subsequent treatment
where applicable can be life saving.

Other Considerations

To stabilize a flail mandibular fracture, a forward provider
may apply a Barton bandage. This bandage is passed under the
chin to oppose the mandible to the maxilla and provide tempo-
rary stabilization to minimize motion of the fracture fragments
and the resulting pain. When applied, the patient must be mon-
itored closely for airway compromise and treated accordingly.
Facial lacerations can typically be washed out and packed open
for definitive repair at a higher echelon of care when the patient
is stabilized. Early debridement and irrigation of facial wounds
are recommended to decrease infection rates among patients
with CMF injuries.??** Antibiotic prophylaxis is recommended
at time of injury until point of definitive repair, particularly in
open facial injuries. There is no evidence to support antibiotic
administration beyond surgical repair.?>%*

Forward surgical teams have been established to push forward
the reach of advanced surgical care into active combat areas.
Golden Hour Offset Surgical Transport Teams push the enve-
lope further, allowing for establishment of highly mobile and
light surgical capabilities to support Special Operations mis-
sions.***! They are equipped to establish surgical airways in
addition to performing other basic damage control surgery.*!
A recent publication reported their experiences over the course
of a deployment and indicated treatment of patients with facial
trauma and concomitant compromised airway.*” These teams
are likely to see facial trauma as Special Operations missions
continue around the globe.

Conclusion

It is important for Echelon I and II providers to understand
the management of patients with combat-sustained CMF in-
juries and what can be done to decrease mortality and mor-
bidity rates. Continued education about and training in this
anatomic region is critical for forward providers.
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