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The goal of any reconstructive procedure is a complete return
to premorbid form and function. In reconstructing facial
trauma, correcting functional deficits routinely takes prece-
dence over cosmetic concerns. Our objective as reconstructive
surgeons cannot simply stop at achieving functional return.
The goal must be a complete return to the preinjury state.

Unfortunately, a return of pretraumatic form is routinely an
afterthoughtduring surgicalplanning.Bonydefectsare reduced
with little consideration paid to the overlying tissue, leading to
irreversible alterations in appearance. Some feel that scars and
soft tissue deformities can be treated secondarily through
revision surgery. While beneficial in some cases, it is exponen-
tially more difficult to correct these deformities in a delayed
fashion. One should endeavor to intervene early and mitigate
their occurrence. Once soft tissue injuries formalize and con-
tract, there is little in the surgical armamentarium adequate to
completely reverse a suboptimal cosmetic appearance.

Factors Impacting Outcomes

There are numerous variables that play a role in soft tissue
outcomes. Understanding the factors that lead to poor cosm-
esis gives the surgeon clairvoyance to knowwhere andwhen
to intervene.

A patient’s age and overall skin quality play a large role in
surgical outcomes. Younger patients have greater elasticity to
their soft tissue, resulting inwider scars. Injuries that occur over
thicker skin or areas of movement such as perioral tissue may
also lead towiderscars. Patientswhosmokeordrinkheavilycan
be expected to have poor tissue quality requiring alterations in
surgical closure. This is also the case with those suffering from
systemic diseases such as diabetes or chronic kidney issues.
Those with hypermobile skin including those suffering from
collagen disorders should also be expected to havewider scars.

The mechanism of injury must also be considered. The
amount of force generated by a fist or a fall from standing
varies greatly from the force generated in a motor vehicle
accident. As surgeons, we expect the bony deformity to be
significant ina full-speedcollision. The sameforce that resulted
in the fractures of the bone is also applied to the overlying soft
tissue. Therefore, the overlying soft tissue should be expected
to undergo significant contracture and fat absorption.

Timing

The time between the traumatic event and surgical interven-
tion can play a significant impact on outcomes. In general, the
shorter the delay between trauma and treatment, the better
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Abstract The goal of any reconstructive procedure is a complete return to premorbid form and
function. Unfortunately, a return of pretraumatic form is routinely not considered
during surgical planning. This leads to uncontrolled contracture of the soft tissue
elements and permanent disfigurement. The goal of this article is to review interven-
tions that improve soft tissue healing and long-term outcomes.
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the outcome. Optimal timing should also be balanced with
improvement in posttraumatic edema. With early surgical
intervention, preoperative assessment and planning are
more accurate. A greater variety of treatment options are
available to the surgeon andfinal results aremore predictable.
In some instances, treatment delays are due to issues that are
outside of the surgeon’s control. Urgent or life-threatening
comorbid disease, social issues, poor compliance, or patient’s
fear or lack of understandingmay delay treatment. Evenwhen
timely intervention with appropriate repair is performed,
infection or poor healing may still complicate reconstruction.

Planning

As part of the reconstructive planning, the surgeon must
identify all bony and soft tissue deformities. This begins with
a thorough physical exam with attention toward functional
deficits. Lacerations are evaluated as well as their relation-
ship to facial subunits. Sensory and motor nerve deficits
should be noted and serially examined. Computed tomogra-
phy imaging is performed to evaluate for fractures, hemato-
mas, and soft tissue deformity of the orbital content into the
nasal cavity or maxillary sinus. Furthermore, as part of the
planning process, surgical approaches should be determined.
Bony and soft tissue attachments released during fracture
exposure should be reattached. If not rearticulated at the end
of the case, the soft tissue envelope can contract, leading to
iatrogenic deformity.

Minimally Invasive Interventions

There are many reasons that the surgeon must defer defini-
tive surgical treatment. In orbital trauma, for example, the
delay is often due to soft tissue swelling. Medical comorbid-
ities or other more immediate surgical intervention else-
where in the body can also contribute to the delay in surgical
management. There are several bedside interventions that
can be performed prior to definitive surgical treatment that
may improve outcomes, or at least shorten the period
between injury and surgical intervention.

Simple head elevation above the level of the heart may
resolve a significant portion of facial swelling. Early and
frequent application of ice to the site of injury during the
first fewdays after injury, followed bywarm compressesmay
also be beneficial.

Elastic compression head wrap or jaw bra can be worn to
help limit or resolve swelling. Depending on comorbidities,
the patient may also be given oral or intravenous steroids.
Studies have shown presurgical treatment of steroids can
significantly reduce edema and pain in dental patients.
Antunes et al1 found that preoperative oral administration
of dexamethasone reduced postoperative pain, edema, and
trismus when compared with the control group in patients
undergoing dental extraction. In rhinoplasty patients, Grif-
fies et al2 found preoperative steroids to be “beneficial in
decreasing edema and ecchymosis” postoperatively.

The benefits of the herbal supplements such as Arnica
montana are debatable. A study performed by Totonchi and

Guyuron3 comparedtheeffectivenessof steroids andArnicaon
postoperative swelling. The steroid cohort had significantly
less ecchymosis and edema than the control group. The Arnica
group had similar ecchymosis when compared with control
but had less edema. Lee et al4 performed a review of the
literature that comparedArnica to controlgroup in rhinoplasty
patients. They found that eyelid edema and ecchymosis during
the first 7 days postoperatively were statistically decreased in
the Arnica group versus the control group.

When possible, lacerations should be closed. Allowing
secondary healing to take place, when primary closure is a
viable optionopens the door for unpredictable contracture and
wound healing. This is especially true with lacerations occur-
ring close to mobile structures such as the lip, external nasal
valve, or eyelids. Wound contracture leading to ectropion or
notching of the soft tissue triangle of the nose is exceedingly
difficult to repair secondarily (see ►Figs. 1 and 2). Deeper
lacerations should be closed in a layered fashion. Placement of
drains may be warranted, especially in cases where there is
significantdeadspace. Smallpassivedrainsevacuatedebris and
fluid and decrease the risk of seroma, hematoma, or abscess
formation. If fluid accumulation does occur, it should be
drained either through needle or incision. Bedside ultrasound
guidance can be beneficial for both identification and drai-
nage.5 In cases with severe periorbital trauma, placement of a
Frost suture or taping to support the lower lid can help with
edema and protect the eye.

Surgical Intervention

Noninvasive maneuvers help mitigate symptoms until for-
mal surgery can be performed. Surgical intervention of facial
trauma routinely begins with reduction and fixation of
fractures. Any loss of underlying bony support will nega-
tively impact the overlying soft tissue, opening the door for
contracture. Fractures should be reduced back into anatomic
position. Depending on the quality of the bone, level of
comminution, and contractile forces placed on bony but-
tresses, the surgeon may wish to use thicker reconstructive
plates for rigid support. Where there is significant bone loss

Fig. 1 Patient 1—Seen 3 months after injury, prior to any intervention.
Patient had lip laceration and nasal injury that were left untreated after
falling from horseback. (A) Note vermillion asymmetry and retraction.
(B) Worm’s eye view. Anterior septum is deflected to the right causing loss
of nasal tip projection and nostril asymmetry.
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or deformation, the use of free bone grafts is warranted.6 In
cases with maxilla, palate, or mandible fractures with asso-
ciated severe mucosal injury, 7 to 10 days of mandibular–
maxillary fixation may restrict soft tissue movement, giving
the tissue time to heal.

Facial trauma reconstruction can lead to the appearance of
premature aging of the face. There are multiple features com-
monly seen inmidface aging. They include gradual ptosis of the
cheek skin below the inferior orbital rim with descent of the
attenuated lower eyelid skin. This creates a skeletonized ap-
pearance and infraorbital hollowing. Aging also leads todescent
of the malar fat pad and loss of the malar prominence. There
mayalsobedeepeningof the tear troughandprominenceof the
nasolabial fold.7 These same soft tissue changes can be seen in
many trauma patientswho have undergonewide facial deglov-
ing for facial fracture repair. This is due to weakening or loss of
soft tissue attachments to the underlying bone. During trauma
repair, theperiosteumiselevated toexposefractures.Whenthis
is performed along the arcus marginalis of the orbit or malar
prominence, the overlying soft tissue is significantlymobilized.
Therefore, after completion on bony repair, it is imperative to
reattach the periosteum to these fixation points. This can be
done by reanastomosing the midface periosteum to the arcus
marginalisof the inferioror lateralorbital rim. Suspensionof the
midface periosteum to reconstructive plates or passing suture
through tunnels drilled in the bone are also viable options. The
same is true when closing bicoronal incisions. The deep tem-
poral fascia needs to be resuspended. Redraping the soft tissue
envelope without resuspension of the periosteum or fascia
eventually leads to downward displacement of the soft tissue
envelope and poor cosmetic outcomes. Yaremchuk and Kim
examined patients undergoing wide facial degloving. Asso-
ciated complications identified included cheek ptosis, ectro-
pion, and lateral canthal displacement.8 In elderly or otherwise
premorbid lax lower lids, prophylactic tarsal strip may also be
beneficial to avoid lid malposition.

When performing a subperiosteal midface lift, the attach-
ment points of the periosteum along the malar prominence
and orbit must be released prior to obtaining any upward

excursion of soft tissue.7 As noted previously, these attach-
ment points are routinely released in facial degloving. Another
option involves prophylactic endoscopicmidface suspension.9

After fracture reduction and fixation, a posttrichial incision is
made in the ipsilateral temporal fossa. Dissection is carried
downward to the deep temporal fascia. Under endoscopic
guidance, a periosteal elevator is used to dissect into the
subperiosteal midface pocket. Nonresorbable sutures are
then passed from the midface soft tissue pocket at the malar
eminence to thedeeptemporal fascia.Thishelps resuspend the
soft tissue envelope and return facial symmetry.

Regarding nasal injuries, nasal bone fractures should
ideally be reduced within the first 2 weeks after an injury
though some patients may still havemobility of the bones up
to 21 days. It is generally accepted that injuries to the septum
and the soft tissue components of the nose should be treated
in a delayed fashionwithmany surgeonswaiting 6months or
more prior to offering surgery. In certain cases, delayed
treatment is not advisable. Patients with significant defor-
mity of the dorsal septum or anterior septal angle may need
earlier intervention. The concern is that the loss of under-
lying structures leads to collapse and eventual contraction of
the overlying soft tissue (►Fig. 2). Early septoplasty with
removal of significant cartilage or bone should be avoided
when possible. This will weaken support, risking greater
mobility and scar contracture. Instead, the goal is to return
structural elements back to anatomic position. Splinting of
the septummaybebeneficial. Thismaybe donewith quilting
stitches, Doyle splints, or supporting cartilage grafts. A
markedly displaced caudal septum benefits from reduction
and reattachment to the periosteum of the maxillary crest.

Early intervention is also employed when there is signifi-
cant risk of nostril narrowing or cicatrix formation (►Fig. 2).
Repair and support of the lateral crus of the lower lateral
cartilage should be performed, especially when there is loss of
its natural convex shape. Intranasal sutures, Doyle splint, nasal
trumpet, or even a short segment of endotracheal tube can be
placed to keep the nasal valve patent during healing and limit
contracture.

When there is loss of a significant portion of an aesthetic
unit, consider early flap or graft placement to prevent scar
contracture. Again, this is especially true with subunits close
to mobile structures such as the eyelid, lip, or alar rim.

Postoperative Care

Close monitoring of postoperative trauma patients is im-
portant especially in the first few months. Early identifica-
tion of soft tissue contracture or inappropriate scarring that
may lead to retraction of facial subunits including the nasal
soft triangle or lip vermillion border can be addressed with
early intervention, resulting in improved outcomes. Post-
surgicalmassage, especially in the direction directlyopposite
of contraction can also be beneficial. Steroid injection is also
advocated by many surgeons. Taping can be beneficial at
times to direct or limit scarring in certain directions. The
nasal tip and lateral periorbital region may benefit from
directional taping.10 Elastic compression dressing placement

Fig. 2 Patient 2—Patient involved in motorcycle accident. Severe
bony fractures corrected at the time of injury at outside institution.
(A) Soft tissue elements beyond laceration repair were not performed.
(B) Over rotation and loss of nasal projection.
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can help support the lower and midface and again improve
long-term outcomes.11 For unsightly scars, such as a poorly
aligned vermillion border, consider early repair to prevent
contracture of surrounding tissue.

Conclusion

The reconstructive goal after facial trauma is a complete
return of form and function. Attention must be paid to all
elements of an injury, including both bony and soft tissue
elements. Often, simple interventions and forethought can
create marked improvement in outcomes.
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