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Chapter

Diagnosis and Treatment of
Midface Trauma in the Context

of Polytrauma: Characteristics
during COVID-19 Pandemic
Conditions

Daniela Vrinceanu, Bogdan Banica and Mihai Dumitru

Abstract

Midfacial trauma is never an immediate therapeutic emergency excepting cases
with nasal bleeding and risk of aspiration or requiring a permeable airway that
will allow intubation when appropriate. The patient with polytraumas and mid-
facial fractures who needs ear, nose, and throat (ENT) or oral and maxillofacial
(OMF) surgery should be reassessed at 24 and 48 hours to determine the optimal
operating time. The surgical indication should be established according to esthetic
and functional deficits. We consider that the optimal operative moment for the
lesions of the midface is at 4-5 days after the trauma, under the conditions of a
stable hemodynamic, respiratory, and afebrile patient. We propose the schematic
presentation of the principles of diagnosis and treatment for midface trauma. We
will discuss also some aspects of midfacial trauma during coronavirus disease-2019
(COVID-19) pandemic conditions. We must assume every patient with polytrauma
as a COVID-19-positive patient. So, it is necessary to have a special circuit for a
suspect COVID-19 polytrauma patient between emergency room (ER) depart-
ment, operating room, and intensive care unit (ICU). All medical team must wear
high-level personal protective equipment (PPE) during emergency treatment of a
craniofacial trauma in the context of polytrauma until we get the result of RT-PCR
testing.

Keywords: face, trauma, diagnosis, treatment, COVID-19

1. Introduction

Trauma at the level of the head and neck represents a public health problem
due to the esthetic and functional complications with major social and economic
impacts. Among the possible causes for trauma stand car accidents, domestic
violence, work-associated accidents, and even terrorist attacks [1].

These cases often have a legal consequence, and in this aspect, the ear, nose,
and throat (ENT) surgeon represents a source of medical information important
in establishing the degree of judiciary responsibility. The ENT surgeon must bear
this in mind and keep accurate records of the procedures performed. Also different
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pathologies before trauma along with alcohol consumption and high-risk drug
intoxication are mentioned [2].

Photographically documenting the case before and after surgical procedures
with subsequent electronic storage for later use is particularly important. In each
department, there should be a person assigned to archiving images in potential legal
and scientific cases of interest associating tumors or deep neck infections with the
patient’s death [3].

Patients with multiple trauma lesions admitted to the emergency department
undergo assessment according to the ABCDE algorithm: A, airway plus spinal
cord control; B, breath and ventilation; C, circulation and hemorrhage con-
trol; D, disability/neurologic status; and E, complete exposure but preventing
hypothermia [4].

Facing a patient with multiple trauma lesions, a thorough head-to-toe lesion
inventory with additional consults performed by the abdominal surgeon, thoracic
surgeon, orthopedic surgeon, and others is necessary. For the head lesions, opinions
from the neurosurgeon, ENT surgeon, OMF surgeon, ophthalmologist, and plastic
surgeon should be gathered. The central pawn in this endeavor is the emergency
specialist in the first stage and afterward the anesthesiologist supervising the case
in the intensive care unit (ICU). Other lesions have a priority before facial fractures
unless there is massive nasal bleeding with cerebrospinal fluid (CSF) leak or lesions
hindering the oral intubation for general anesthesia. In the first case, the ENT sur-
geon must perform emergency nasal packing and in the other scenario must submit
the patient to an emergency tracheostomy [5].

2. Principles of diagnosis in craniofacial trauma in cases with multiple
trauma

The diagnosis must be correct and complete without the pressure of emergency,
life-threatening bleeding, or from the patient’s relatives or even other surgical
specialties. After stopping any nasal bleeding and securing airway patency, perform
head and neck computed tomography (CT) scan [6].

While performing the clinical examination in head trauma cases, pay attention
to important nasal pyramid deviations, abnormal motility of the maxillary, trismus,
facial hematomas surrounding both orbital regions, and exophthalmia. Especially
important is vision assessment performed by the ophthalmologist. The clinical
examination should be performed in a gentle but secure fashion with a predefined
succession of maneuvers from the upper third of the face downward and ending
with visualizing the nasal and oral cavities [7].

Do not forget to assess the presence of blood in the ear canal because it could
be a sign of skull base fracture. ENT endoscopy should be reserved for the 24- to
48-hour follow-up to confirm the presence of a nasal cerebrospinal fluid leak. CSF
leak is confirmed also through a lab workup by collecting the seeping clear fluid in a
sterile recipient and looking for beta-transferrin levels [8].

Head CT scan in axial and coronal sections is compulsory, but frequently sagittal
section reconstructions offer useful data about the anterior segment of the skull
base and orbital floor. 3D reconstructions are useful for surgical planning and even
explaining the patient the complexity of the trauma and improve informed consent
(Figure1) [9].

While formulating the complete diagnosis of cranial and facial trauma, one
must take into consideration the various classification systems, imaging data, and
even the cause and mechanism of trauma production. There are still limitations in
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Figure 1.
CT scan with a complex maxillary-orbital-zygomatic fracture on the left side.

prediction with high accuracy of the functional and esthetic outcomes of the case.
Afterward, perform a complete inventory of the other trauma lesions [10].

2.1 Classification of midfacial fractures according to LeFort

In 1901 LeFort described the midfacial fracture types I, II, and III after previous
experimentally induced models. This classification is in use even nowadays because
it is practical in nature and enables a common language between the trauma special-
ists. Often fracture lines are not complete bilaterally but still enable correct assess-
ment of middle vault head trauma [11].

Low-transverse fracture LeFort type I has a direct mechanism of production
through frontal and lateral impact or indirect by applying pressure in the mental
region with the mouth closed. Fracture lines begin in the lower third of the nasal
vault, above the dental roots through the canine fossa, along the zygomatic ridge
through the maxillary tuberosity, and the lower third of the pterygoid. Also, there
could be two possible scenarios with fixed or mobile fragments [12].

The clinical facial exam is scarce. The oral cavity presents chemosis in the labial
groove and oral vestibule with dental occlusion dysfunctions and specific pain-
triggering points behind the third molar teeth on the external pterygoid plate. In
the case of a mobile fractured fragment, there is a supplementary fracture line in
the vomer bone. Therefore, the physical examination will record the upper mobile
alveolar bone along with the hard palate [13].

Middle-level transverse fracture LeFort type II presents a direct mechanism
of production through a frontal impact in the middle vault of the viscerocranium.
Fracture lines begin in the middle third of the nasal opening through the nasal
bones bilaterally, the ascending arch of the maxillary bone, the lacrimal bone, the
ethmoid bone, the floor of the orbit till the spheno-maxillary junction, the anterior
wall of the maxillary sinus, and the middle third of the pterygoid plate [14].

The physical examination is marked by the presence of marked swelling of the
face, inferior eyelid chemosis with epiphora, depression of anteroposterior facial land-
marks with preservation of the zygomatic bones, depression of the nasal bones, nasal
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Figure 2.
Fracture LeFort type III—CT scan with 3D reconstruction, clinical aspect before surgery, and surgical
reconstruction with titanium plates.

bleeding, subcutaneous emphysema, and infraorbital grove numbness. The oral cavity
exam shows swelling of the superior vestibule, dental occlusion difficulties in vertical
and sagittal planes, maxillary depression, and lack of lateral teeth superposition [15].

High-level transverse fracture LeFort type III has a violent mechanism of pro-
duction at the level of the glabella or from lateral. The trajectory of such a fracture
passes through the vomer, upper third of the nasal bones, ascending arch of the
maxillary, ethmoid bone, floor of the orbit, external orbital wall, upper third of the
pterygoid plate, and zygomatic arch [16].

At physical examination, the case presents depression of the nasal vault, tume-
faction around both orbits, blood in the anterior eye pole, nasal bleeding, double
vision, and facial subcutaneous emphysema. The oral cavity exam shows an abnor-
mal movement in vertical and transverse planes of the mandible with retrognate
maxillary bone and abnormal teeth occlusion (Figure 2) [17].

An emergency CT scan is compulsory in both axial and coronal planes with 3D
reconstructions extremely helpful in planning surgery [18].

2.2 Classification of fractures of the middle facial vault according to the bones
involved

There are nasal fractures, combined nasal-orbital-ethmoid fractures, and
complex maxillary-orbital-zygomatic fractures. This classification has a clinical
importance and eases communication between clinicians [19].

2.3 Classification of midfacial fractures given the impact energy

From this point of view, we encounter fractures with high energy and low
energy. So, the diagnosis should include the landmarks in the midface affected
according to the clinical exam, along with the information provided by the CT scan
and ideally visualizing pretreatment 3D reconstructions [20].

3. Principles of treatment in craniofacial multiple trauma cases
3.1 Preliminary data

First, we have to secure the airway. Then, control nasal bleeding and other
hemorrhages at the level of head and neck (Figure 3). Exclude any lesion at the
level of the cervical spine. Also, check for any other occult life-threatening lesions
such as spleen ruptures. This implies a second top-to-toe complete evaluation in
48 hours from the admission time and before any surgical interventions at the level
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Figure 3.
CT scan performed for a nasal vault concussion without fracture of the nasal bones but with a fracture at the
level of the ethmoid perpendicular plate associated with CSF leak (accidental fall on the stairs).

of the head and neck along with a complete inventory of all the lesions presented
by the patient. Moreover, question the patient if possible or the relatives about prior
associated pathology which could have an essential role in the prognosis and treat-
ment outcome [21].

3.2 Clinical signs requiring a dynamic evaluation in the early stage of admission

Some clinical signs are requiring recurrent analysis during the early time of
admission of multiple trauma patients: state of consciousness or drowsiness, increase
in facial hematomas, increase pressure in orbital hematomas, high fever, the appear-
ance of CSF at the level of the nasal cavity or the external ear canal, double vision,
aggravation of mastication impairment, and loss of sensitivity in trigeminal nerve
territory [22].

3.3 Treatment plan in craniofacial trauma cases

This sequence of steps should focus on repairing all the lesions with full restora-
tion of function and the esthetic aspect before the trauma. The therapy plan should
focus initially on clinical signs and secondarily on the CT exam. Global manage-
ment of the case should benefit from the input of various specialists such as ICU
specialists, anesthesia specialists, and surgeons from all other backgrounds avail-
able in the healthcare unit on call. Recent photos of the patient along with dental
X-rays before trauma may be useful in lesion assessment and clear future legal
aspects. Surgical interventions may be postponed due to increasing facial hemato-
mas, nasal CSF leak, high fever, and thoracic concussions [23].

3.4 Specific considerations regarding the midface trauma

In cases with severe deformity, our experience recommends avoiding a conser-
vative approach via small multiple regional “conservative/cosmetic” incisions. For



Trauma and Emergency Surgery - The Role of Damage Control Surgery

a successful outcome, it is best to achieve a complete regional exposure through a
coronal or hemicoronal flap (Figure 4) combined with a lower eyelid or intraoral
incision if necessary [24].

The reduction of the zygomatic bone is best achieved via an intraoral vestibular
approach as opposed to a temporalis approach, due to the loosening of the perios-
teum over the anterior surface of the maxilla and zygomatic buttress. Also, it allows
sinus cavity exploration, evacuation of the sinus hematoma with an antiseptic
irrigation, and, if necessary, plating along the maxilla-zygomatic buttress [25].

In orbital floor reconstruction, the reconstruction material should extend
posteriorly to the orbital ridge of the palatine bone with a slight upward contour. A
short, inferiorly inclined plate leads to persistent hypoglobus. In large orbital floor
defects, we believe that it is important to avoid using other alloplastic materials than
titanium due to the risk of globe mispositioning and possible local inflammatory
response due to lack of rigid fixation and mobility (Figure 5) [26].

Do not delay the surgical intervention for more than 14 days. Except in a few
numbers of severe polytrauma cases, the general condition of the patient should be
stabilized in this time frame, and definitive treatment should be undertaken. After
14 days the case must follow the protocol of secondary reconstruction, because of the
consolidation of the fractures and the treatment is incomparably more difficult [27].

3.5 Nasal bone fractures

These fractures require closure early within 24-48 hours except the cases with
massive facial swelling and presenting nasal CSF leak. A clinical examination of the
modified aspect of the nasal vault should be completed with plain X-ray of the nasal
bones. Bear in mind the risk of secondary skull base fractures appearing during
maneuvers for closing the nasal fracture. From the beginning of this chapter, we
emphasized the importance of photos before and after the surgical procedure to
prevent subsequent legal actions [28].

Figure 4.
Coronal approach for a complex nasal-orbital-ethmoid fracture.
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Figure 5.

Clinical aspect before surgery in a case with trauma on the vight side with unfunctional eyeball—
reconstruction of the orbit floor with a modified titanium mesh for sustaining the artificial eye prosthesis
introduced subsequently.

General anesthesia is compulsory to relax the muscles and gain comfort for
both the patient and the surgical team. Performing any maneuver on a shocked
patient is forbidden. In cases of multiple fractures, the surgery may be scheduled
in 4-5 days to give time for all the edema to resolute. A nasal fracture forms a callus
in 8-10 days, so closed reduction is viable because the bones are still mobile in the
fracture site during this time frame [29].

Open reduction of the fractures is reserved only for specific cases such as open
fractures with fragments penetrating the skin or in cases of animal attacks requiring
rabies or antitetanic treatment. The surgical steps will focus on direct closure of the
fracture site with or without metal plates, nasal packing, and the reconstruction of
tissues and sutures. Preserving the fracture site is obtained by both internal nasal
packing and external metal splint placing [30].

3.6 Nasal-orbital-ethmoid complex fractures

These are overly complex fractures in the midface compartment with possible
serious consequences from an esthetic and functional point of view. These cases
frequently present a CSF leak. Clinically a quite easy assessment of the suspicion of
a CSF leak is performed by observing the appearance of a pink hallow around the
nasal blood droplets collected on a clean tissue [31].

Moreover, the persistent nasal bleeding should raise the question of a nasal
CSF leak. Panda eyes sign of orbital hematomas is frequently associated with nasal
CSF leak. In these cases, it is compulsory to perform a nasal endoscopy in the first
24 hours from the trauma to exclude CSF leak (Figure 6) [32].

When suspecting a CSF leak, we must postpone surgical closure of the nasal
vault fractures because the maneuvers can aggravate the lesions in the skull base.
The CT scan confirms the fractures at the level of the nasal and ethmoid bones [33].

Consequently, imaging studies should gather data in all three axial planes with
thin slices and 3D reconstructions (Figure 7). Particularly useful is close coopera-
tion with the radiologist to perform serial images of the skull base and visualize the
associated lesions of the lacrimal sack. In this type of fractures, open reduction after
the resolution of edema under general anesthesia is recommended (Figure 8) [34].

3.7 Principles of osteosynthesis (internal fixation) in midface trauma

The general principles of osteosynthesis were formulated in 1958 by the
Association for Osteosynthesis (AO) and are the guidelines for osteosynthesis. The
principles of osteosynthesis in midface trauma respect general principles, and they
are as follows:
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* Rigid fixation—rigid fixation will produce a three-dimensional stability of
the fracture site, promoting primary fracture healing. The healing is extremely
susceptible to mechanical influences. Mobility at the fracture site is one of
the main causes of healing disturbances, and stability is considered the best
protection against fracture site contamination and malunion [35].

* Preservation of blood supply—it is achieved by gentle handling and reduc-
tion of bone and soft tissue and by careful cold irrigation during the drilling
phase, which must be performed at low rotation less than 1500 rpm to prevent
the overheating of the bone structures. Good-quality instruments and osteo-
synthesis materials are mandatory [36].

* Anatomical reduction/repositioning—one must achieve anatomical correct
repositioning of all midfacial bones. The height, width, and projection must
be reestablished. The fracture lines must be surgically exposed and reduced
before osteosynthesis [37].

* Early mobilization—early mobilization of the operated area and the patient
allows a functional aftercare [38].

3.8 Medical treatment in cranial-facial trauma

3.8.1 Antibiotics

The treatment scheme should include third-generation cephalosporins, along
with metronidazole due to oral bacteria contamination. This association of antibiot-
ics has many advantages: it covers the spectrum of gram-positive bacteria encoun-
tered in ENT practice and also anaerobic bacteria and penetrates the blood-brain
barrier [39].

These should be administered for at least 48 hours during nasal packing but bet-
ter for 5-7 days including surgery and up to 14 days in cases with nasal CSF leaks.
Meropenem or carbapenems after discussing with the neurosurgeon in cases with
brain lesions or following local treatment protocols are also associated [40].

3.8.2 Corticoids

In this case, the neurosurgeon may prevent administering these compounds due
to cerebral trauma. But for other lesions at the level of the viscerocranium, cor-
ticoids are beneficent reducing facial swelling and edema along the cranial nerve

Figure 6.

Combined fracture of nasal vault and septum with CSF leak on the left side—clinical aspect, CT scan revealing
fracture lines through the nasal septum and left nasal bone, also the endoscopic aspect of the CSF leak in a case
with accidental fall from the same level.



Diagnosis and Treatment of Midface Trauma in the Context of Polytrauma: Characteristics...
DOI: http://dx.doi.org/10.5772/intechopen.92862

Figure 7.
A complex fracture involving the nasal vault, orbit, and ethmoid in axial section and 3D reconstruction
imaging.

Figure 8.

A complex fracture involving the nasal vault, orbit, and ethmoid bone—CT scan with 3D reconstruction,
surgical aspects of the coronal approach, and closing the fracture with titanium plates mounted in a 'Y pattern
and final aspect at the end of the surgical procedure.

endings and preventing major functional deficits completely assessed many days
after the trauma [41].

Such situations are facial palsy with inner ear lesions or eyesight impairment
due to indirect compression or elongation of the optic nerve. Sometimes efficient
corticoid regimens can even reduce the need for surgical treatment [42].

3.8.3 Analgesics

Painkillers from various classes may be used ranging from paracetamol to non-
steroids and opioids or morphine if the patient is transferred to ICU with the help
and continuous adjustment of the anesthesia and pain specialist [43].

3.8.4 Gastric secretion modulators
These compounds are proton pump inhibitors used to diminish the impact of

traumatic stress and because of lack of oral food intake in the first 24 hours, but also
to control the interactions between corticoids and analgesic compounds [44].
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Other treatments in managing midfacial trauma include the following:

* Early removal of nasal packing in the first 24 hours enables clearing the
paranasal sinuses of blood clots [45].

* Nasal sprays enable correct daily cleaning of the nasal cavity and drainage of
secretions [46].

* Vitamins B are useful for preserving neural functions affected by trauma [47].

* Injectable vitamin C in high quantity quickens the resolution of facial swell-
ing [48].

* Psychological support is compulsory in head and neck trauma cases, and the
attending surgeon and specialized clinical psychologist should be involved or
even psychiatric support in self-inflicted lesions [49].

3.9 Indication of surgical treatment in craniofacial trauma

Surgical treatment should focus on functional and esthetic deficits. Regarding
early intervention in facial trauma, neurosurgeons consider the risks greater than
the benefits. Therefore, surgery in these cases should be scheduled within 4-7 days
to enable remission of edema and patient stabilization [50].

An exception from this rule is nasal bone fractures which require reduction
within the first 24-48 hours from the accident to prevent secondary skull base
fractures. We emphasized previously that this is possible under general anesthesia
along with solving other fractures within 4-5 days from trauma [51].

Given the presence of CSF leak, the surgery must be postponed, and surgical
reduction of fractures is possible within 10 days without a major change of the
outcome [52].

4. Management of cranial-facial trauma in the context of COVID-19
pandemics

Trauma is an emergency pathology requiring urgent admission with quick analy-
sis and treatment even in the context of current SARS-COV2 pandemics. Therefore,
each hospital must establish a clear circuit of the patient from presentation to
emergency distribution, operating room, and designated ICU compartment [53].

Cases with multiple traumas must be considered a highly COVID-19 suspect
case, and the medical personnel attending the patient should wear level 3 personal
protective equipment (PPE). These cases require testing with both rapid serological
tests for SARS-COV2 and nasopharynx swab for RT-PCR testing before any maneu-
ver in the emergency department [54].

In cases requiring CPR, the protocol has changed requiring paramedics to wear
at least level 2 PPE and to restrain from performing external cardiac compres-
sions and mouth-to-mouth breathing. These maneuvers should be performed by
designated personnel equipped according to the national guidelines. The ENT
and OMF surgeon is solicited in emergency cases with nasal bleeding, cases with
difficult intubation due to neck-associated trauma, or mandible complex fractures.
Regardless of the type of emergency, the ENT or OMF surgeon must be equipped
with high-level PPE due to the high risk of contamination with SARS-COV?2 attend-
ing trauma patients [55].
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After examining the fractures, the patient is often transferred directly into
the operating room allotted to COVID-19 cases due to its still uncertain virologic
status. A major problem is that the results from the RT-PCR test are available
only after some hours in the best-case scenario if not even the next day in some
medical facilities. The operating room assigned for COVID-19 suspects must
be isolated from operating rooms used in other elective surgeries. Following
the example of Singapore, this operating room should be remotely placed and
equipped with negative air pressure if possible. Moreover, it should be equipped
with designated mobile imaging equipment. The access circuit in this operating
theater should be specially designed and prevent cross-contamination of patients
and personnel. The surgery should be performed with level 3 PPE equipment for
the entire staff.

From the operating room, the patient is taken to the ICU specially designed for
the COVID-19 suspect cases until obtaining the results of the RT-PCR test.

If the result of the test is negative, the patient will be transferred to the ICU
designated for non-COVID cases and undergo the management of a usual multiple
trauma victim. Craniofacial fractures need reassessment after 48 hours according
to the previously stated guidelines. If the result of the RT-PCR is positive, the case
needs to be stabilized and transferred to a designated COVID-19 support hospital.
In this case, an examination of an infectious disease specialist is also necessary.

The current COVID-19 pandemics changes the type of emergency healthcare
provided considering any trauma case as positive from the very beginning and
requiring all personnel to wear level 3 PPE along with allotting separate diagnosis
and treatment circuits with a reduced number of doctors but highly trained and
referral as quickly as possible toward the COVID-19 designated healthcare facility
for further management.

5. Conclusions

In complex cases with severe deformity, avoid a conservative approach via
small multiple regional “conservative” incisions. For a successful outcome, it is
best to achieve a complete regional exposure through a coronal or hemicoronal
flap combined with lower eyelid or intraoral incision if necessary. Do not delay
the surgical intervention for more than 14 days. Except in a few numbers of
severe polytrauma cases, the general condition of the patient should be stabilized
in this time frame, and definitive treatment should be undertaken. After 14 days
the case has to follow the protocol of secondary reconstruction, because of the
consolidation of the fractures and the treatment is incomparably more difficult.
Do not evaluate the CT scan only in the axial view. For a complete assessment, it
is mandatory to examine the CT scan in coronal, frontal, and 3D reconstruction
views. If the clinical signs are not convergent with the CT scan interpretation, or
if the fractures visible on the CT scan are associated with very little or no func-
tional deficit, the “wait-and-see” or “conservative” approach should be taken into
consideration, with the focus on glucocorticoid treatment. Surgical techniques
should be tailored taking into consideration the functional and esthetic deficits
and using a complex team of trained specialists. The principles of osteosynthesis
in midface trauma respect the general principles of osteosynthesis. The prognosis
depends on the associated pathology, age, social status, and correct assessment
of viscerocranium lesions able to provide surgical and postop care. The current
COVID-19 pandemic modifies the level of emergency care toward conservative
attitude for trauma cases. Consider every trauma case as a possible COVID-19
suspect, and train the staff to equip quickly level 3 PPE. Keys to success are
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designing special access circuits for trauma cases reducing the time spent in the
ER and subsequent referral of the case to specialized medical facilities treating
COVID-19 cases.
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