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INTRODUCTION

Advances in body armor have contributed to dra-
matic reduction in wartime mortality but have also
led to a higher incidence of operative head and neck
trauma.' Counterinsurgency operations will likely
continue to be major military operations. Improvised
explosive devices (IEDs) will remain major threats.
These devices cause significant trauma and create major
complex injuries to the less protected head and neck.

A dedicated head and neck team should be present to
maximize care for injured soldiers, as well as the local
population. A surgical team capable of performing
maxillofacial surgery is a crucial element of managing
trauma.”* Although multiple reports highlight the sig-
nificance of specialists with expertise in maxillofacial
trauma, there continues to be lack of adequate delin-
eation of a dedicated head and neck surgical team.**

HISTORICAL BACKGROUND

The care of traumatic wounds has evolved over
hundreds of years, thanks largely to lessons learned
from armed conflicts. Dominique-Jean Larrey, a young
surgeon in Napoleon’s army, observed that most in-
jured soldiers died before receiving medical attention.
Considered the father of modern military medicine,
Larrey proposed performing battlefield stabilization
and installing surgical teams near the front lines.”
Horse-drawn carriages would transfer the wounded
from the battlefield to the closest field hospital. Today,
helicopters and ambulances have taken over the job
of evacuation.

The US Army’s current Role 3 field hospital is the
combat support hospital (CSH). The CSH provides
hospitalization and outpatient services for all catego-
ries of patients in theater. It can provide hospitaliza-
tion for up to 248 patients. The hospital includes a
headquarters and headquarters detachment, and two
completely functional hospital companies: one 84-bed
and one 164-bed. Collectively, the hospital has four
wards providing intensive nursing care for up to 48
patients and 10 wards providing intermediate nursing
care for up to 200 patients. In addition, the Army has
a hospital augmentation team-head and neck, which
may augment a CSH. This team provides special surgi-
cal expertise for otolaryngology surgery, neurosurgery,
and eye surgery to support the CSH plus specialty
consultative services. The augmentation team-head
and neck is the only organization in the Army that
has an organic computed tomography (CT) scanner.”

The US Air Force’s deployed hospital was until
recently the air transportable hospital (ATH), which
could be deployed near an airfield and provided care
to evacuated casualties. However, ATHs required a
large cubic space and an airframe for transport. To
minimize payload size and maximize surgical capa-
bility, the current expeditionary medical support, or
EMEDS, system was created.” These units are modular
and can be tailored to meet mission requirements. The
EMEDS basic module has four holding beds and sup-
ports mobile field surgical units. The basic module can
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be upgraded with additional beds to the EMEDS + 10
and EMEDS + 25. The EMEDS + 10 provides a 10-bed
inpatient capability, and it adds complex medical and
surgical inpatient care and enhanced laboratory, radiol-
ogy, and pharmacy services. The EMEDS + 25 increases
the inpatient capability to 25 beds and adds additional
operating room, dental, medical, and surgical sup-
port. The largest deployed Air Force medical facility
is the Air Force theater hospital (AFTH). It provides
58 beds (of which 12 are intensive care unit beds) and
four operating tables, and allows expanded surgical
capability where subspecialty teams can be plugged
in as dictated by mission requirements. Currently, Air
Force otolaryngologists deploy to the AFTH."

In the 10 years of conflict in Iraq and Afghanistan,
over 7,200 American head and neck trauma patients
have been treated at US military medical facilities in
the war zones.!®'? These casualties suffered 37,523
facial and penetrating neck injuries, 25,834 soft tissue
injuries, and 11,689 facial fractures.”? Overall, mortality
from head and neck injuries was 3.5%, with a higher
rate in Iraq (4.1%) than Afghanistan (2.3%).” Head
and neck injuries were seen in 16% to 39% of casual-
ties; in prior wars, it was between 14% and 25%.>%1*%
The reason behind the higher incidence of head and
neck injuries is the lack of head and neck protection
provided by current body armor.">" In past conflicts,
soldiers would commonly present with severe and
often fatal chest and abdomen injuries, but with the
introduction of better body armor and its better pro-
tection of the torso, the incidence of head and neck
trauma has increased.’

Additionally, insurgents in Iraq and Afghanistan
have embraced the emerging tactic of targeting Ameri-
can and allied soldiers with IEDs. These dangerous
weapons deliver high energy, high velocity projectiles,
resulting in tremendous tissue destruction. When this
degree of disruption affects the head and neck, very
complex injury patterns can result. In contrast, small
arms weapons were commonly used in past military
campaigns.'®"”?"? These lower energy weapons (com-



pared to current IEDs) create injury patterns that are
less complex, and general surgeons were capable of
managing these injuries.

However, the evolution of surgical training has re-
sulted in surgeons becoming increasingly specialized
in specific areas, sometimes so exclusively that they are
uncomfortable operating outside their primary area of
interest. With perpetual discoveries and advances in
technology, the field of medicine has become more and
more specialized. In the past, general surgeons were
trained with technical skills to function as broad-based
general surgeons.” However, evolving work hour
restrictions have resulted in limitations of surgical
training,” and many surgeons pursue fellowships to
achieve appropriate competency and provide excellent
care.” Furthermore, regionalization is an external force
that has delegated certain procedures traditionally per-
formed by the local general surgeon to subspecialists
at tertiary hospitals."”

Many disciplines have migrated to other surgical
specialties; for example, chest injuries to thoracic and
cardiothoracic surgeons, vascular injuries to vascular
surgeons, and head and neck injuries to otolaryngolo-
gists. Neurosurgeons now manage problems affecting
the nervous system, orthopedic surgeons manage
bony and musculoskeletal problems, general surgeons
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manage thoracic and abdominal troubles, urologists
care for genitourinary issues, ophthalmologists treat
ocular injuries, and otolaryngologists manage head
and neck pathology. In this new environment where
general surgeons are less comfortable with surgical
management of head and neck problems, compounded
by the considerably complex head and neck injury pat-
terns created by IEDs, otolaryngologists are the best
trained surgeons to manage these problems. In light
of the increased incidence of head and neck injuries,
otolaryngology is a crucial specialty in providing sur-
gical care in wartime. Oral surgeons can complement
a head and neck team; they are excellent maxillofacial
surgeons comfortable repairing bony injuries, but their
expertise in the head and neck is limited compared to
otolaryngologists.

Optimal care is achieved with a multispecialty ap-
proach. At the onset of Operation Iraqi Freedom (OIF),
a multispecialty head and neck team that consisted
only of neurosurgeons, ophthalmologists, and oral
surgeons had been caring for casualties with head and
neck trauma. Since September 2004, this multispecialty
head and neck team has included an otolaryngologist
(see Chapter 1, History of Deployed Army Otolaryn-
gologists in Operation Iraqi Freedom and Operation
Enduring Freedom for a historical overview).

ROLE OF OTOLARYNGOLOGY

The expertise and skills of otolaryngologists in ad-
dressing injuries and disorders of the head and neck
provide unique capabilities that maximize the care of
deployed service members. Head and neck surgeons
possess critical skills in acute airway management, and
airway control is the priority in any resuscitative effort.
Combat medics, anesthesiologists, and trauma and
general surgeons are all capable of intubating patients
and performing emergent cricothyroidotomy. Transla-
ryngeal intubation is the preferred method to control
the airway and can be done in many straightforward
cases. Conversely, in a serious case where immediate
airway must be established, a cricothyroidotomy is the
recommended intervention. However, combat injuries
to head and neck can produce scenarios where a dif-
ficult airway is present and an airway must be estab-
lished promptly. For example, penetrating neck and
thermal injuries can result in significant edema that
makes traditional intubation difficult. Anesthesiolo-
gists are quite skilled in intubating difficult airways,
but sometimes encounter airways they cannot intubate
with their instruments. In these situations, they often
ask otolaryngologists for assistance.

Otolaryngologists possess detailed understanding
of oropharyngeal, hypopharyngeal, and laryngeal

anatomy. Their experience in the evaluation and treat-
ment of patients with head and neck cancer, who often
present with airway compromise, helps tremendously
in difficult airway management. Cancer patients may
have distorted anatomy or restricted mobility due to
major surgery or radiation treatments. Otolaryngolo-
gists have various instruments that provide better vi-
sualization of the airway, such as the Jackson sliding
laryngoscope (Figure 8-1). This laryngoscope has bet-
ter leverage and lighting compared to the anesthesiolo-
gist’'s blades. Its design makes the laryngoscope easier
to manipulate past obstructing lesions or edematous
soft tissue, and suction can be concurrently used. Once
the glottis is identified, a 6.5 endotracheal tube (ETT)
can be passed through the scope and into the glottis.
The floor of the scope can then be slid out, allowing
withdrawal of the Jackson sliding laryngoscope with-
out affecting the ETT’s position. Figure 8-2 shows a
sliding Jackson laryngoscope with the floor removed.
If a larger ETT is needed, it can be safely switched out
using a Seldinger technique (changing the ETT over a
catheter placed through ETT into airway). Frequently,
a difficult airway can be managed with this technique.

Another effective technique involves using a Dedo
laryngoscope, which is commonly used to examine
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Figure 8-1. Sliding Jackson laryngoscope.

upper airway anatomy during cancer evaluations. The
Dedo scope also provides excellent leverage and light-
ing, and has a larger opening compared to the sliding
Jackson scope (Figure 8-3). However, it does not have
aremovable side, making intubation with an ETT dif-
ficult. To overcome this difficulty, the practitioner may
insert a bougie dilator past the glottis, withdraw the
Dedo scope, and then pass an ETT over the bougie.
If a surgical airway is indicated, the options include
cricothyroidotomy and tracheotomy. The terms trache-
ostomy and tracheotomy are often used interchange-
ably in error, but they have different meanings. Accord-
ing to Chevalier Jackson in 1923, tracheotomy is “the
operation of opening the trachea.” A tracheostomy is
a procedure that exteriorizes the trachea to the cervical
skin, resulting in a more permanent tracheal cutaneous
fistula. Two prominent otolaryngologists, Montgomery
and Dedo, reserve the term tracheostomy for these
particular procedures.”* As mentioned previously, if
the patient’s condition is dire, a cricothyroidotomy is
recommended because it is quicker and easier. How-
ever, the cricothyroidotomy should be promptly con-
verted to a formal tracheotomy. If the airway is stable
but a surgical airway is still needed, a tracheotomy
is a better option. Otolaryngologists are capable of
performing these procedures in patients with difficult
anatomy (eg, progressive neck edema from injury,
obese neck). Tracheotomies were the second most com-
mon procedure performed in Iraq and Afghanistan."”
Head and neck surgeons are experts in neck
anatomy, trained to perform extensive neck dissec-
tions in cancer patients, thyroidectomies and parathy-
roidectomies, neck mass excisions, and open airway
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Figure 8-2. Sliding Jackson laryngoscope showing its floor
removed, allowing the scope to be withdrawn after a 6.0
endotracheal tube inserted into the glottis through the scope.

reconstructions. Penetrating neck injuries in wartime
can result in extensive damage. A detailed understand-
ing of neck, laryngeal, and pharyngeal anatomy is im-
portant to a successful exploration and repair. In both
Iraq and Afghanistan, neck exploration for penetrating
neck injury was commonly performed."’

The management of penetrating neck injuries, spe-
cifically asymptomatic zone II penetration, remains
dynamic and controversial. The central question is
whether exploration is mandatory for all zone II in-
juries, or whether some can be selectively managed
with careful observation. Proponents for mandatory
exploration cite the unacceptably high rate of missed
injuries in those initially asymptomatic.”* Meyer was
concerned to find five patients with six major injuries
not identified in preoperative testing.” On the other
hand, mandatory exploration results in an unaccept-
ably high negative exploration rate.*** Many recent
studies demonstrate the safety in selective manage-
ment.” The introduction of helical CT angiography
(CTA) provides a new technology that can help
identify and rule out arterial as well as aerodigestive
tract injuries. Woo and Bell argued that CTA can safely
reduce the number of neck explorations, including
negative neck explorations.**’

However, these studies were performed at civilian
institutions, and military operations in Afghanistan
and Iraq produce more extensive neck injuries. Bren-
nan discovered that apparently insignificant holes



Figure 8-3. Dedo laryngoscope.

caused by high velocity 1- to 3-mm projectiles were
potentially lethal, leading to the phrase “small hole
equals big pathology.”" In previous wars, high ve-
locity penetrating neck trauma required mandatory
neck exploration, even if the patient was asymp-
tomatic. In OIF and OEEF, selective neck exploration
is performed for high velocity penetrating neck
trauma for asymptomatic patients. Neck explora-
tion is always performed in symptomatic patients
and in asymptomatic patients with major pathology
demonstrated on CTA or endoscopy. In addition,
although the former Air Force theater hospital in
Balad (Iraq) and the Craig Joint Theater Hospital in
Bagram Air Base (Afghanistan) are well-equipped
hospitals, the deployed setting presents a differ-
ent environment for decision-making. Beds and
resources are limited and priority is to treat US and
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allied troops. The final decision to operate or observe
will be made based on each patient’s presentation
and workup, as noted above.

The most common otolaryngology procedure in
both theaters was complex facial laceration repair."”
High velocity projectile injuries to the face from
military firearms and IEDs produce significantly more
extensive and complex injuries to facial soft and bony
tissues. The facial lacerations and fractures seen in a
civilian level 1 trauma center pales in comparison to
those seen in a military theater hospital. Otolaryngolo-
gists should be prepared to encounter more complex
and comminuted fracture patterns. In the experience
of several deployed practitioners, fractures from high
velocity projectiles such as IEDs and military rifles
were more challenging to repair than those seen at
civilian trauma centers."”

Otolaryngologists have detailed understanding of
facial anatomy and function that allows them to best
repair these injuries, which can be quite daunting.
Otolaryngologists realize the importance of restoring
function but also recognize the significance of facial
aesthetics. Furthermore, they are well trained in the
use and design of local and regional soft tissue flaps
when there is significant soft tissue loss. Finally, high
velocity facial trauma poses significant risk to facial
nerve and parotid ducts; again, otolaryngologists have
the necessary background to repair these injuries.

If lacerations appear clean, primary closure can
be performed after copious irrigation and limited
debridement. Unfortunately, many facial wounds
are caused from IED projectiles. Enemy combatants
employ a variety of material, invariably resulting in
wounds that are grossly contaminated (with grease,
dirt, etc). In Afghanistan, IED wounds were initially
treated with aggressive irrigation and careful debride-
ment, then repaired meticulously over hours. Unfor-
tunately, almost all wounds broke down, requiring
secondary minor procedures. To reduce this failure
rate, otolaryngologists began treating these wounds
with irrigation and careful debridement, followed by a
brief period of observation before repair was attempted
(delayed primary closure). However, some authors
advocate extensive irrigation, minimal tissue debride-
ment, and immediate closure of these wounds.?

High velocity projectiles can cause severely com-
minute and displaced facial fractures. Repair of facial
fractures, with arch bars/intermaxillary fixation and
open reduction and fixation of fractures, were the
fifth and ninth most common procedures in Iraq,
respectively." These repairs were the fourth and fifth
most common procedures in Afghanistan.’ Fractures
can be treated with maxillomandibular fixation with
or with rigid internal fixation (RIF). The same five
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principles for RIF apply in both the civilian and de-
ployed settings: (1) good exposure of fractures; (2)
anatomical reduction of bone fragments; (3) function-
ally stable fixation of bone fragments; (4) preservation
of blood supply to bone fragments by employing
atraumatic surgical techniques; and (5) early, active,
and pain-free mobilization.* Initially, many deployed
surgeons were hesitant to perform immediate RIF due
to a perceived increased risk of wound infection from
operating in an austere environment. However, Lopez
reported favorable postoperative wound infection and
loss of soft tissue coverage rates after definitive repair
in theater compared to stateside.”

Although the safety of in-theater RIF has been es-
tablished, other factors should be considered before
pursuing surgery. Bed spaces are critical resources.
The United States has an outstanding transport ca-
pability that is able to transfer soldiers to a Role 4
medical facility outside the combat zone within just a
few days (as compared to an average 45-day transport
time seen during the Vietnam War).* The priorities of
maintaining open beds to accommodate newly injured
soldiers and quickly transferring service members
may be considerations for delaying RIF. Maxilloman-
dibular fixation should be done if possible. However,
if the decision has been made to begin surgery under
general anesthesia, consideration should be given to

RIF’ In contrast, local civilian casualties will likely
require definitive repair because US hospitals are the
most advanced facilities in theater and, hence, the only
choice for these patients.

In addition to the unique surgical skills an oto-
laryngologist brings to the surgical operation, head
and neck surgeons also enhance outpatient services.
The ability to treat many common ear, nose, and
throat disorders improves service members’ quality
of life and maximizes their effectiveness in the field.'
Furthermore, transportation to Germany for an oto-
laryngology consult can be avoided, thus supporting
commanders’ efforts to improve mission efficiency
and reduce costs.

Otolaryngology is a highly specialized surgical spe-
cialty, providing distinctive specific services. In order
to effectively deliver these services, otolaryngologists
must also have the support of a dedicated otolaryngol-
ogy technician. These technicians are experienced and
knowledgeable in the many different instruments used
by otolaryngologists. In particular, their familiarity with
plating systems and RIF instruments tremendously
helps an otolaryngologist achieve good outcomes in
surgery. Otolaryngology technicians are also members
of the head and teams deployed since 2004 and are inte-
gral to the head and neck surgeons’ ability to provide the
best care to service members and the local population.

SUMMARY

Serious and complex disorders are best managed
with a multidisciplinary approach, which has been
validated by the creation of various multidisciplinary
teams to address cancers, craniofacial disorders such
as cleft palates and lips, liver-pancreatic-bile duct
disease, etc. With the complex problems associated
with combat trauma, and the increased incidence of
combat-related head and neck trauma, a head and neck
multispecialty team will provide the optimal care for
wounded US and coalition service members. Otolar-
yngologists possess unique skills and knowledge that
are crucial to providing this service. A head and neck
multispecialty team should also include neurosurgery,
ophthalmology, and oral surgery.

Advances in surgery and trauma care are greatly
influenced by the lessons learned in armed con-
flicts. These valuable lessons translate to improving
surgical care and better outcomes at home. Mass
casualties also occur at home, and, as the terrible
Boston marathon bombing in 2013 revealed, the
United States remains vulnerable to terrorist at-
tacks. Deployed surgeons have an obligation to
pass on the lessons they learned to their respec-
tive specialties in order to advance surgical care as
well as military medicine. As warfare evolves and
weapons get better at taking life, it is reassuring
to know that modern medicine also continues to
improve at saving it.
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