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Foreword

The preoperative management and assessment of the maxillofacial surgery
patient has become more complex in recent years. The aging of our population,
increased chronic disease, and increased medical treatments of illness make
preoperative assessment critical to a successful surgical outcome. This book
blends the art and science to enhance the clinical wisdom of the surgeon.
Francis W. Peabody said in 1927 “the secret of the care of the patient is in
caring for the patient.” Surgical technique must have an abundant amount of
personal caring in the doctor-patient relationship, but it also must be based on
the latest and best medical information. The text accomplishes its goals well.

The scope of the material covered in this text is wide but relevant.
The advances in surgery such as navigation and importance of behavioral
issues are covered for the first time in the same surgical text. Issues of
drug interactions, medical management of the surgical patients, and
complications are detailed in a readable and useful manner. The chapters
emphasize interprofessional management in providing the best surgical
treatment and the best outcome.

Boston, MA, USA R. Bruce Donoff
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Patient Safety

Jeffrey D. Bennett

Abstract

Excellent patient care is dependent upon attention to patient safety. There
are many elements of patient safety that the practitioner must attend to;
first and foremost is obtaining a complete medical and medication history.
The more medically compromised the patient, the more time will be
required to develop a thorough understanding of the patient’s medical sta-
tus and its implication in risk assessment. Ensuring that the correct treat-
ment is provided is absolute. In a busy office, errors can occur. Steps, such
as “time-out,” to verify name and identify information, procedure, specific
medical conditions, and allergies, can minimize medical errors and opti-
mize care. Patient care extends beyond the actual time in treatment, and
appropriate planning is required for continuance of care once the patient
leaves the office. Despite the best of intentions and care, adverse events
occur and the office must be prepared to manage these situations appropri-
ately. Patient safety is an evolving process, and operating under the phi-
losophy of “we have always done it this way” is no longer adequate or
appropriate. This chapter will address several of these issues and others
that are critical to patient safety.

1.1 Introduction

ous aspects that impact patient safety: patient
selection; medical history and physical examina-

The goal of each patient encounter is to provide tion; management of a patient’s pre-, intra-, and
optimal care. A fundamental principle in medi- postoperative medications; checklists/time-out;
cine is “primum non nocere,” translated as “first, monitoring; discharge, transference, and continu-
do no harm.” Patient safety is the basis for good ity of care; inter-professional communication;
patient care. In this chapter we will address vari- and staff and office preparation and training.

J.D. Bennett, D.M.D.
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1.2  The Basis for Patient Safety
Healthcare is potentially hazardous. A 2016 pub-
lication estimates that medical error is the third
greatest cause of death in the United States [1].
Surgical care accounts for two-thirds of the in-
hospital deaths [2]. Medical errors permeate
through all aspects of patient care. These medical
errors can be categorized as diagnostic errors,
medication errors, anesthetic errors, surgical
errors, instrument errors, and procedural errors
(which may include infection control, discharge/
continuity/transference of care, and communica-
tion errors).

A medical error may be the act of neglecting
or doing something wrong, which is an “act of
commission,” or the act of failing to do the cor-
rect thing that may be secondary to a lack of
knowledge or understanding, which is an “act of
omission” [3].

Healthcare is complex. Care may involve that
of a medically complex patient. The surgical pro-
cedure may be one that the practitioner performs
routinely, but every patient is unique and the
unexpected may present itself at any time.
Alternatively, the procedure may be one that the
surgeon rarely performs and thus presents its own
challenges. While oral and maxillofacial sur-
geons have traditionally safely administered
anesthesia to their surgical patients, such a prac-
tice is not mundane but requires a well-trained,
attentive, and cohesive anesthetic team. With the
changing environment of healthcare, there has
been a growth in office-based ambulatory anes-
thesia and surgery among other specialties both
in medicine and dentistry. Each of the above, the
patient, the procedure, the anesthetic, and the
postoperative care following a procedure, is
potentially fraught with error and provides the
opportunity for the occurrence of an adverse
event. It is inherent for each practitioner, as well
as their offices, to be observant and learn from
other organizations (such as the aviation and/
nuclear industry) where high-risk acts are per-
formed and accomplished with excellent safety
records on how to minimize risk.

Processes, such as medication reconciliation,
medication preparation and medication dispensa-

tion, time-outs, checklists, routine and emer-
gency care manuals, and simulated patient care,
have all been shown to reduce adverse events.
Patient safety is a dynamic and developing activ-
ity. Hospitals have implemented these and vari-
ous systems to reduce patient risk. The challenge
to the outpatient office is to implement a compa-
rable plan, most likely without the assistance of a
staff consisting of risk officers, quality control
officers, and compliance officers.

1.3  Medical History

The care of every patient begins with a good his-
tory. A good medical history requires that the
practitioner listen and observe the patient. It
begins with listing the patient’s medical ailments/
illnesses, surgeries, medications, and allergies.
Many offices may use a form with a checklist of
medical conditions, which may be completed by
the patient, staff member, or practitioner. A
checklist form completed and signed by the
patient endorses that this is their understanding
of their medical history. However, for a patient
with a low health literacy, confusion with the
items may contribute to an inaccurate response;
and for the patient who anticipates difficulty in
receiving treatment, the form may be intention-
ally falsely completed.

It is clear, therefore, that the checklist form by
itself is insufficient and inadequate in providing a
complete medical history. The checklist, how-
ever, provides information to guide and tailor fur-
ther questioning as the practitioner next completes
a review of systems. The review of systems con-
firms the diagnosis, defines the severity of a
known illness, and/or identifies signs and symp-
toms suggestive of a previously unrecognized or
defined illness.

1.4  Medication Management

A list of a patient’s medications provides further
insight into the patient’s medical ailments. A
medication for which a medical illness was not
listed may identify a need for further exploration
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into the medical history. Multiple medications or
specific medications for a medical ailment may
provide insight into the severity of that condition.
Knowing the patient’s medications is an essential
element to providing optimal care.

Many patients take over-the-counter medica-
tions, herbal or dietary supplements, and/or pre-
scription medications. Herbal or dietary
supplements may go unreported, as many patients
do not consider these to be medications; yet
approximately 20% of the population may be
taking such supplements [4]. This is further com-
pounded by the inability of many patients to pro-
vide an accurate and complete list of their
medications.

Medication reconciliation, which is the pro-
cess of ensuring a complete and accurate list of
medications that the patient is taking, is a critical
safety matter.

The practitioner is responsible for continu-
ance or discontinuance of medications during the
perioperative period. The decision to continue or
discontinue a medication cannot solely be
deferred to a medical consultant, as they may not
have a full comprehension of the planned treat-
ment and the effect of continuance or discontinu-
ance of the medication on patient treatment [5].
An example of this is the ability to maintain
hemostatic-altering medications (e.g., warfarin,
antiplatelet medications) for most dentoalveolar
surgery through the perioperative period; yet if
the practitioner inquires about management of
these medications during the perioperative
period, the consultant response will frequently
suggest their discontinuance.

An adverse drug event (ADE) is an injury,
which results secondary to medication use.
Adverse drug events are one of the most com-
mon contributing factors to morbidity and mor-
tality. The ADE may be anticipatable as a known
side effect or toxic reaction, which may be
potentially avoidable. This entails being fully
knowledgeable with the medications and either
using an alternative medication if such is avail-
able or employing appropriate monitoring to
recognize an unwanted effect and minimizing
the adverse consequences. Alternatively, the
ADE may be unforeseeable as an idiosyncratic

or allergic reaction. Adverse drug events are not
all the result of medication error; but it is critical
to implement safety steps that can minimize
medication error that can contribute to adverse
drug events.

Many patients take multiple medications
with the prevalence higher as the patient ages.
The potential for drug interactions increases
with polypharmacy. Drug—drug interactions
have been reported to be responsible for an
adverse drug interaction or altered drug efficacy
in approximately 25% of the patients in an out-
patient population [6, 7]. In the patient who
presents taking multiple medications, drug—
drug interactions may already exist being on the
threshold to manifest their effect. An example of
this may be the alteration in the homeostatic
balance (e.g., acid—base change) as a result of
patient treatment, which affects available drug
concentrations.

The delivery of anesthesia entails its unique
challenges. Anesthesia-related medication errors
for both general anesthesia and sedation were
reported to occur at a rate of one for every 20
medication administrations with one-third of the
occurrences resulting in patient harm [8]. There
are multiple factors that may contribute to
anesthesia-related medication errors. The medi-
cal community has experienced various drug
shortages over the past several years necessitat-
ing practitioners to use drugs with which that
they may be less familiar. Drug shortages have
also resulted in the lack of availability of the reg-
ularly used drug concentration. The use of infu-
sion pumps, which require the input of
medication, medication concentration, bolus, and
infusion rate, may contribute to an increased
level of complexity and incidence of error. One
study in which anesthesiologist’s ability to calcu-
late drug concentrations demonstrated that
approximately 60% of the participants made sig-
nificant miscalculations resulting in drug concen-
trations which ranged between 50 times too low
and 50 times too high [9]. This may be evident
when formulating drug mixtures, such as propo-
fol-remifentanil, or diluting emergency medica-
tions such as phenylephrine to the correct
concentration for intravenous administration.
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The potential for error with preparation of
emergency medications is compounded when the
medication preparation is urgently required.

Medication errors and/or adverse drug events
may be minimized by:

1. Familiarity and knowledge of medications

2. Labeling all syringes with drug name and
concentration after it is drawn up into the
syringe

3. Avoidance of maintaining the same drug at
different concentrations

4. Verifying that the vial contains the correct
drug concentration

5. Avoidance of look-alike vials

6. Avoidance of using soundalike drug names

7. Medications (e.g., phenylephrine) in ready-
to-use concentrations

8. Storage of medications in a temperature-
controlled environment

9. Limiting the use of a multidose vial to a sin-
gle patient

10. The use of sterile technique when preparing
all medications (as not swabbing with alco-
hol before opening a multidose vial was
associated with an incidence of contamina-
tion up to 18%)

11. Connecting a medication infusion (e.g., pro-
pofol-remifentanil) to the most proximal
intravenous port

12. Ensuring a patent continuous running intra-
venous line (which will prevent an inadver-
tent medication bolus when patency of an
obstructed line is reestablished)

13. Appropriate (closed-loop) communication

14. Utilizing readily available manuals/aids to
determine dosing for both adult and pediatric
patients

15. Preventing distraction

The greater the number of perioperative medi-
cations administered during an anesthetic, the
more likely for a medical error or an adverse drug
event to occur. The relatively limited number of
anesthetic medications administered during an
office-based anesthetic is associated with a
decreased incidence of medication errors and
adverse drug events.

1.5 Patient Selection

Based on the medical history and physical exami-
nation of the patient, the practitioner can deter-
mine what is the appropriate anesthetic depth and
where the surgery should be performed. The fol-
lowing criteria may dictate the anesthetic depth:
ASA classification, patient age, comorbidities,
and/or treatment location. The practitioner must
be cognizant of anatomic and physiologic devel-
opmental stages in the pediatric patient as they
impact anesthetic care.

1.6  Tracking Patient Information
The management of a diverse and complex
patient population entails the use of diagnostic
testing, such as laboratory tests, imaging, and/or
anatomic pathology.

Failure to track these diagnostic tests may
result in misdiagnosis or failure or delay to diag-
nose [10, 11]. The office must ensure that the
patient understands the purpose for and is aware
of scheduled tests. The office must subsequently
follow through if the patient does not obtain such
testing and either reschedule or appropriately
document if the failure is secondary to noncom-
pliance with care. The office must maintain a log-
book to safeguard that it tracks all ordered tests
such that all specimens are received, no abnormal
results are missed, and all test results are com-
municated to the patient.

1.7  Checklists and Time-Outs
Healthcare is a complex process that has many
steps and tasks that make risk inevitable. Several
industries, such as aviation, nuclear energy, and
construction, as described by Atul Gawande in
his book The Checklist Manifesto: How To Get
Things Right, have implemented processes to
optimize both safety and outcome quality while
minimizing risk that have only begun to be
adopted within healthcare [12].

An ideal checklist is a simple standardized
process. It is designed to anticipate errors,
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intercept them, and prevent harm from occurring.
A checklist establishes protection by developing
redundancy and multiple layers or steps that need
to be cross-checked. At times it may force a task
to be performed.

A time-out is a period of interdisciplinary dis-
cussion. It ensures communication between the
team members, minimizes misunderstandings,
and ensures that everybody comprehends the
intended procedure.

The World Health Organization (WHO)
checklist/time-out process for surgery consists of
three stages: sign in, time-out, sign out [13, 14].
The process has to be simple and flexible to
incorporate different approaches, such that it will
be used by practitioners in various types of facili-
ties (e.g., hospital and office), yet exacting to
achieve its goal. A primary principle goal of the
Joint Commission is to prevent wrong patient and
wrong site surgery, which is achieved by having
that the entire surgical and anesthetic teams along
with the patient verify correct patient, correct
procedure, correct site, and patient allergies [15].
This is not a problem that occurs solely with
hospital-based surgery but is a problem in the
oral and maxillofacial surgery office. As recently
as 2007, wrong site surgery in oral and maxillofa-
cial surgery accounted for 14% of the malprac-
tice claims compared to only 2% of the claims in
orthopedic surgery [16].

It facilitates that all team members are intro-
duced and know each other as when the team is
familiar with each other, it functions best. It
directs those caring for the patient to discuss any
anticipated critical events prior to surgery as well
those involved with postoperative care to discuss
recovery management. The checklist ensures
critical events that optimize outcomes are com-
pleted and confirmed by the team such as antibi-
otic prophylaxis administration, appropriate
imaging is displayed, instrument and material
counts both at commencement and completion of
surgery are correct, implantable biologics/
devices are appropriately documented, and speci-
mens are appropriately logged.

Anesthesia is a critical aspect of care both in
the hospital and office. An anesthesia checklist
confirms working instrumentation, readiness of

routine and emergency medications, accessibility
of emergency manuals and protocols, and system
functionality.

Combined, a checklist and time-out optimize
communication, team cohesiveness, and consis-
tency of care. The introduction of a surgical
checklist to patient care has resulted in a decrease
in both death rate and complication rate [17].
What is achieved by the checklist and time-out
goes beyond the basic concept as it results in a
modification in behavior fostering a culture of
safety [18]. Office-based ambulatory surgery is
susceptible to the same risks that occur within the
hospital. Is it not time to incorporate these con-
cepts into the office?

1.8  Training, Guidelines,

and Aids

There is significant truth to the old adage that
“you are only as good as your staff.” Good care is
dependent on a well-organized and quality staff.
Creating and maintaining a quality team entails
several components: staff and team training,
office guidelines, and cognitive aids.

Staff and team training consists of two compo-
nents. The first aspect of staff training focuses on
knowledge and skill acquisition. Each office based
on the scope of surgery that is performed will
require individualized and precise instruction to
attain the expertise specific to that office; however,
a common core among most oral and maxillofacial
surgery practices is the provision of deep sedation
and general anesthesia. Knowledge base must be
acquired and maintained in airway management,
interpretation of monitoring information and data
(e.g., ECG rhythm recognition), anesthetic pharma-
cology and techniques, recovery and discharge
assessment, and anesthetic and emergency prepara-
tion and management. The second component of
staff training focuses on team functionality or crew
resource management. Teamwork training focuses
on leadership, decision-making, information man-
agement, knowledge sharing, staff member empow-
erment, role delegation, individual responsibility,
(closed-loop) communication, collaboration, work-
load distribution, and situational awareness.
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Task simulators provide the opportunity to
acquire specific skills. Airway management is a
critical aspect of anesthesia care, with adverse air-
way events being the highest contributor to anes-
thetic morbidity and mortality [19-21]. Simple
airway mannequins have been shown to teach air-
way skills that transfer well to clinical care. These
simulators allow the individual to develop skill
with bag-valve-mask ventilation, oral and nasal
airway placement, supraglottic airway placement,
and endotracheal intubation. However, most air-
way instruction, which is provided in conjunction
with BLS and ACLS courses, employs simple air-
way simulators, which unfortunately do not repli-
cate the difficult and complex airway that may be
encountered in a real emergency. The importance
of the staff acquiring and maintaining airway
management skill within the ambulatory office
relates to the incidence in which it contributes to
morbidity and the limited personnel available
within the ambulatory facility who can respond to
a situation.

In the hospital, the practitioner team leader
sole responsibility is observing, assessing, inter-
preting, and directing the team, which frequently
consists of nursing, respiratory, and pharmacy
staff in addition to other practitioners. In the
ambulatory office, the personnel is more limited
with a typical solely practitioner office having in
addition to the surgeon, an anesthetic assistant, a
surgical assistant, and a front desk staff member.
The difference in staff support is obvious and is
further compounded if the staff is not adequately
skilled to provide assistance to the surgeon such
that the surgeon is also tasked with providing
most aspects of care in addition to directing such
care. While there is a lack of literature pertaining
to the OMS model, the emergency and simula-
tion literature would support staff training to
optimize patient care. Practitioners must appreci-
ate that emergency management entails a level of
skill and team training above what is required for
routine anesthetic delivery.

Team functionality is achieved with simulation-
based training. Simulation-based training repli-
cates the “real” event. It provides an environment
in which the entire office team can repetitively
immerse themselves into both routine and emer-

gent situations. It provides the opportunity to ana-
lytically assess the operation and functionality of
the individuals, team, resource allocation, and
office environment without placing a patient at
risk of an adverse outcome. Because knowledge
and skill diminish with time, simulation-based
training must be regularly scheduled as “one does
best what one does often.” Repetitive training
reinforces knowledge and skills [22].

While all of the points listed above in regard to
teamwork training are critical to a functional
team, I would like to emphasize the significance
and importance of staff empowerment and level-
ing the hierarchy of command, especially in the
office environment. In most OMS offices, the
incidence of emergent events is few, making the
event rare for not only the staff but also the prac-
titioner. With significant responsibility placed on
the practitioner, the practitioner’s focus may be
misdirected. A knowledgeable staff that is
empowered and understands their role and respon-
sibility in “speaking up” may make a contribution
that could critically impact the outcome of events.

“Best practice” is achieved through the estab-
lishment of a structured protocol, which may be
documented in critical care pathways. Much of
routine practice adheres to a specific care pathway
which when used to direct care both optimizes
patient outcome and minimizes adverse events.
The availability of critical care pathways is even
more important when confronting an emergent
situation. The stress associated with an emergent
situation may impair the team’s ability to retrieve
knowledge that is rarely used, even if the office
routinely is involved in simulation exercises.
Cognitive aids and manuals, which are readily
available and possibly posted on the operatory
wall, have the ability to provide relevant informa-
tion and facilitate emergency intervention.

1.9 Discharge and Transference

of Care

Continuity of patient care is critical to optimizing
patient outcome. Factors contributing to a lack of
continuity occur in areas of transition. Transition of
care can occur when a patient is shifted from an
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area of acute monitoring, such as the operating
room or ambulatory office operatory, to an area less
supervised, such as the recovery area (especially in
the ambulatory office), and finally discharged
home. Transition of care may also occur secondary
to the changing dynamics of medical/dental care in
which several different practitioners may care for
one patient. Transition of care may occur between
the consultation and surgery, surgery and postop-
erative care, outpatient and inpatient, and/or day
and night. Transition of care is a potential weak-
ness in patient care because it provides the oppor-
tunity for miscommunication among healthcare
professionals. Patient care is complex, and clinical
disagreements among doctors regarding patient
care in addition to miscommunication have both
contributed to adverse outcomes [23, 24].

It is precisely for these reasons that the utmost
diligence must be taken when transitioning a
patient from one area to another area or from one
practitioner to another practitioner. There are
protocols that may optimize patient care. For
example, continuance of respiratory monitoring
(oxygen saturation and respiratory rate) and
intravenous access up to discharge in the ambula-
tory environment after an anesthetic observes for
respiratory depression which is the greatest con-
tributor to adverse events in the sedated patient
while maintaining intravenous access simplifies
the ability to provide necessary intervention.

For the sedated patient, there are established
criteria and parameters to guide patient assess-
ment. A systematic approach with checklists is as
advantageous for discharge as they are to prior to
the surgical procedure. It is prudent that the prac-
titioner empower their staff. The staff that has
been monitoring the patient may have observed
concerns that may require assessment by the
practitioner prior to discharge. Ultimately, it is
the practitioner’s responsibility to make the final
decision to discharge the patient.

1.9.1 Postoperative Analgesia

Surgery inflicts pain, and appropriate pain man-
agement is a vital component of continuity of
care. Short-acting opioids are frequently admin-

istered intraoperatively. These medications
smoothen the anesthetic and reduce the require-
ment for anesthetic agents. However, short-acting
opioids, such as fentanyl, do not provide signifi-
cant postoperative analgesia. The practitioner
may consider the intraoperative use of long-
acting local anesthetic nerve blocks, infiltration
of liposomal local anesthetics, intravenous
NSAIDS, and/or intravenous acetaminophen to
provide initial postoperative analgesia.

Enteral postoperative medications will usually
be indicated for the initial home recovery period.
NSAIDs, acetaminophen, opioids, or combina-
tions of the above may be prescribed. NSAIDs
have been shown to provide comparable if not
superior analgesia to the opioid/acetaminophen
combination [25]. A recommended regimen for
postoperative analgesia is to take a NSAID (if not
contraindicated) preemptively which is initiated
either just prior to, intraoperatively, or immedi-
ately after surgery at a regular interval for the first
48 h. This has been demonstrated to reduce the
severity of surgical pain. An opioid/acetamino-
phen combination can be used to supplement the
NSAID medication; however, the preemptive
NSAID administration should reduce and poten-
tially negate the need for the opioid requirement
and the adverse effects associated with opioid
administration. It is not inappropriate to prescribe
opioids as opioids or opioid combinations may
be indicated, but the medical profession must
understand that there is an opioid epidemic for
which overprescribing postoperative opioid anal-
gesia is contributing to.

1.10 Equipment Safety

Equipment safety is critical to patient and staff
safety. It pertains to radiation safety, anesthetic
gas scavenging, sterilization efficacy, monitoring
device accuracy, correctness of anesthetic gas
plumbing, as well as “backup” power and
lighting.

Assembly or dysfunction of any component of
equipment critical to patient care can contribute
to an adverse outcome. This may be illustrated by
the following examples. A failure to monitor
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autoclave function can result in ineffective instru-
ment sterilization with transmission of disease.
An inaccuracy in anesthetic plumbing may result
in the administration of the wrong anesthetic gas
(e.g., a gas other than oxygen coming from the
oxygen outlet). This has resulted in resuscitation
of patients with anoxic gas mixtures. This can
only be avoided by having an oxygen sensor
within the oxygen line. Inadequate reserve power
and lighting can leave the practitioner “blind”
(without monitoring, without suction, without
emergency equipment) and unable to provide
proper care. Maintaining a checklist will force
task completion to ensure a functional
environment.

Regulations differ based on medical or dental
licensure, whether you participate in the AAOMS
office anesthesia evaluation (OAE) program or
have an accredited or non-accredited office, and/
or state regulations. As dental and medical pro-
fessionals, it is important to ensure standards that
will optimize patient and staff safety.

Conclusion

It is important that we learn from others and
that we recognize our mistakes and do not
repeat them. We must understand that just
because we managed a situation and avoided a
catastraphe does not indicate that the overall
management (planned and emergent) for the
patient was correct. We must understand that
not all “near misses” may have been recognized
and that we were simply lucky. This chapter
simply introduces the reader to concepts that
are being implemented in all accredited hospi-
tals. Is it not appropriate that a facility in which
surgery and anesthesia are provided adopts
these same standards to optimize patient care
and minimize adverse events?
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Preoperative Assessment
and Evaluation for Maxillofacial

Surgery

Thomas M. Halaszynski

Abstract

Maxillofacial patient’s surgical condition(s), medical problems, and addi-
tional healthcare comorbidities should be preoperatively identified and
managed appropriately to minimize postoperative complications or reduce
the likelihood of admission to a critical care setting for convalescence.
Appropriate judgment and effective medical management of the maxillo-
facial surgery patient can be achieved by incorporating insightful actions
ranging from routine preoperative assessment to extensive evaluation,
therapeutic interventions, and subspecialty consultation when needed.
Optimal perioperative management for the maxillofacial surgery patient
reveals its greatest impact is by preparing patients for surgery and ensuring
their safe and effective transition to home. Maxillofacial surgery patient
preoperative care should focus on improving outcomes, implementing the
discovery from innovative preoperative practice models, improving infor-
mation technology, and contributing to the evolution of evidenced-based
practice principles through physician leadership and redesign of pre- and
perioperative processes.

Introduction

ties can be achieved by incorporating insightful
actions ranging from routine preoperative assess-

Appropriate judgment and effective medical
management of the uncomplicated maxillofacial
surgery patient through to and including those
with significant and complex medical comorbidi-
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ment to more extensive evaluation, therapeutic
interventions, and subspecialty consultation. A
multimodal team consisting of the maxillofacial
surgeon, anesthesiologist, patient primary care
provider(s), and/or medical specialty consultants
often conducts the evaluation and assessment
which may, in selected cases, include admission
to a specialty care unit for preoperative
optimization [1].
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Optimizing preoperative preparation has a
twofold benefit toward curtailing the need for
extensive postoperative care and/or ICU admis-
sion. First, it is in the best interest of the patient,
medical institution, and healthcare system pro-
viders to minimize the need for intensive postop-
erative care management and to maximize patient
surgical outcome(s). As an analogy, it has been
shown that high-risk elderly patients who undergo
medical optimization prior to high-risk surgical
interventions have decreased mortality rates [2—
4]. Second, less costly healthcare resources are
consumed by preoperatively addressing signifi-
cant comorbid diseases in order to curtail adverse
perioperative incidents without the need for post-
operative admission to a more intensive care or
critical care setting. In addition, the era of man-
aged care and cost containment places increas-
ingly more stringent guidelines as to what
constitutes “appropriate” (i.e., reimbursable) uti-
lization of hospital inpatient resources.

It is important for healthcare personnel
involved in maxillofacial preoperative assess-
ment and preparation to comprehend all the
patient needs and then to coordinate periopera-
tive care efforts, especially in those patients who
are likely to require more extensive perioperative
evaluation, management, and care. This remains
necessary as in some situations, a patient’s medi-
cal problems may extend beyond the expertise of
a single practitioner. However, it still remains
optimal to have one individual coordinate the
several preoperative assessment and management
modalities should they become necessary to per-
form. Prior to implementation of the managed
care era, even healthy patients were being admit-
ted to the hospital at least 1 day prior to their
scheduled surgery date so that routine testing
(and often times conducting excessive testing)
could be performed and reviewed.

However, in the past few decades, the afore-
mentioned preoperative preparation protocol
models have been modified, and these once tradi-
tional processes have become increasingly diffi-
cult to arrange. Instead, it is the responsibility of
the maxillofacial surgical practitioner to ensure
adequate, and when necessary, more comprehen-
sive  preoperative  patient  preparation(s).

Therefore, it is important for the oral surgeon to
establish a working framework of perioperative
management, including appropriate and compre-
hensive preoperative assessment(s) as needed,
that will minimize preoperative inefficiencies and
maximize patient surgical preparedness to yield
more optimal maxillofacial surgery outcomes.
The preoperative interview is also a great oppor-
tunity to discuss options for postoperative analge-
sia, including multimodal analgesia in order to
minimize postoperative pain and morbidity.

2.2  Preadmission Testing

Centers

Well-established preadmission testing (PAT) cen-
ters, structured to address the needs of perform-
ing thorough and coordinated preoperative
assessment of surgical patients, have become
common in medical centers throughout the
United States. These centers perform anesthesia,
surgical, and nursing assessments of surgical
patients days prior to scheduled surgery. The cen-
ters are staffed with healthcare providers capable
of performing all the necessary presurgery work-
ups and competencies for patient optimization
protocols in anticipation of elective surgical
intervention(s). These centers can improve peri-
operative care of patients as well as augment the
satisfaction of surgeons and patients alike.

The PAT center has typically been staffed and
coordinated by an anesthesiologist capable of
performing and supervising activities related to
the preoperative assessment and management of
the maxillofacial surgical patient. These respon-
sibilities include the preoperative anesthesia his-
tory and physical (H&P) examination, the
requisite general H&P, attainment and review of
laboratory data, decisions as to the need for fur-
ther consultation, and patient instructions regard-
ing which medications should be discontinued,
continued, or initiated prior to surgery.

The time and resources invested in scheduling
maxillofacial patients for a PAT visit can result in
significant direct and indirect savings related to
several other aspects of a patient’s perioperative
care [5, 6]. For example, healthcare dollars can
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be saved by elimination of unnecessary or exces-
sive “routine” laboratory testing [5—9]. Evidence
has shown that another important and impactful
aspect of scheduling a preoperative PAT visit is
improved perioperative efficiency along with
decreases in last-minute delays (i.e., obtaining
old medical/surgical records, requirements for
additional medical testing, or need for further
specialty consultation), reduced surgical cancel-
ations, and a decrease in length of hospital stay
[10]/[11]/[12]. Additional indirect influences and
positive impact from effective preoperative prep-
aration are related to the postoperative well-being
of those patients with complicated medical
comorbidities.

2.3 Preoperative Assessment
Components of the maxillofacial preoperative
history and physical examination along with an
anesthesiology preoperative assessment can
overlap as they both include a review of systems
and physical examination, history of present ill-
ness, review of allergies and adverse reactions,
listing of medications, prior surgeries, and family
history review for evidence of any genetic or
inherited  healthcare  issues/complications.
Additionally, the preoperative portion of an anes-
thesiology assessment/interview will examine a
patient’s history for any specific anesthesia-
related issues or problems (i.e., adverse medica-
tion reactions, difficult airway, need for
postoperative mechanical ventilation, unantici-
pated ICU admission, poorly controlled pain,
persistent nausea, and/or vomiting) as well as any
evidence for a family history of anesthesia-
related issues (e.g., pseudocholinesterase defi-
ciency, malignant hyperthermia). An anesthesia
preoperative history and physical examination
also focuses on the airway, heart, and lungs, seek-
ing to identify evidence of any disorders or
abnormalities of these organ systems that could
compromise intraoperative anesthesia manage-
ment and postoperative surgical care.

More extensive and in-depth examination,
optimization, and management of specific medi-
cal disorders or organ system compromise (neu-

rologic, cardiac, vascular, pulmonary, hepatic,
electrolytes, bariatric, psychiatric, and hemato-
logic) are sometimes necessary that would con-
stitute medical subspecialty consultation separate
from the more “routine” preoperative surgical
assessment described above. For example, preop-
erative preparation of the high-risk maxillofacial
surgical patient may benefit from consultation by
those who will be subsequently collaborating
with the surgeon during the postoperative period
if critical care management of high-risk surgical
patients should become necessary. This consulta-
tion process can be coordinated between the sur-
geons in conjunction with the protocols
established by the practitioners from the pread-
mission testing center. A similar concept, known
as the “Perioperative Surgical Home” (PSH, fur-
ther described below), permits for a more seam-
less transition for the patient should any need for
postoperative critical care management become
necessary. However, decisions regarding spe-
cialty consultation, how and when such requests
should be made, may not always be obvious.
Therefore, several subspecialty organizations
have developed protocols and guidelines for the
practitioner to implement such as those provided
by the American College of Cardiology and
American Heart Association (ACC/AHA) [13].
These guidelines can provide a level of consis-
tency when concerns related to the high-risk
maxillofacial surgical patient (i.e., symptomatic
or new-onset cardiovascular disease) are pre-
sented to the surgeon.

Summations from a host of aspects of the
maxillofacial patient’s preoperative assessment,
based on their medical condition(s) and any nec-
essary input from consultants, will permit the
anesthesiologist to grade each patient according
to a I-to-V (along with modifier E and optional
VI) rating scale. Table 2.1 describes such a sys-
tem that has become a well-established terminol-
ogy grading mechanism and identified as the
American Society of Anesthesiologists (ASA)
physical status classification [14, 15]. These
patient physical status classification categories
have proven efficacious for assessing the fitness
of patients prior to surgery, as well as predict
perioperative morbidity and mortality [8, 16, 17].
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Table 2.1 ASA physical status classification

Modified from American Society of Anesthesiologists physical status classification*

Class
1

11

I

v

VI
18

Description

There are no organic, physiologic,
biochemical, or psychiatric disturbances
Surgical etiology does not entail a
systemic disturbance

Surgical problem is localized

Mild to moderate systemic disturbance(s)
Systemic disturbance may or may not be
related to the reason for surgery

Severe (but not incapacitating or acutely
life-threatening) systemic disturbance
that may or may not be related to the
reason for surgery

Severe systemic disturbance that is
life-threatening with or without surgery
Systemic disturbance where invasive
monitoring likely required to manage the
patient prior to induction of anesthesia

Moribund patient who has little chance of
survival

Patient submitted to surgery as a last resort
Desperation measure and/or resuscitation
effort

Brain-dead patient for organ harvesting
Modifier for any patient in whom an
emergency operation is required

Examples

Otherwise healthy patient

[Patient for “routine” (nonimpacted) dental extraction(s),
bunion repair, hernia repair, lumpectomy, asymptomatic
fibroids]

Well-controlled hypertension, h/o asthma, anemia, tobacco
use, controlled diabetes, mild obesity, age < 1 year or

>70 years, malignancy without evidence of significant spread
or physiological disturbance, controlled seizure disorder,
moderate hyperparathyroidism, treated hyper- or
hypothyroidism, localized colitis, localized Crohn’s or
diverticulitis, renal stones, asymptomatic pituitary tumor,
painful or moderately bleeding fibroids

Angina, poorly controlled hypertension, poorly controlled
diabetes, symptomatic COPD or asthma, massive obesity,
renal failure on dialysis, poorly controlled thyroid
dysfunction, widespread inflammatory bowel disease, S/P
chemotherapy, pituitary tumor with systemic effects, brain
tumor with focal signs, sleep apnea, O, sat 90-93%, atrial
fibrillation with controlled heart rate, h/o cerebrovascular
accident, fibroids causing significant anemia (leading to
hypotension and/or need for transfusion)

“Unstable” angina, CHF, debilitating respiratory disease,
hepatorenal failure, brain tumor with significant neurological
dysfunction or increased ICP, severe sleep apnea with
pulmonary hypertension, O, sat < 90 at rest, recurrent
V-tach/V-fib, significant compromise from atrial fibrillation,
recent CVA (< 1 month) or recurrent TIAs, symptomatic
cerebral aneurysm or arteriovenous malformation, fibroids
causing dangerous deep vein thrombosis requiring current
anticoagulation (h/o significant threat of pulmonary embolus)
Patient with acutely deteriorating brain function due to
bleeding cerebral aneurysm, “crash” in cardiac
catheterization laboratory

Patient with acute trauma, recent food ingestion,
postoperative problem requiring emergency surgery

COPD chronic obstructive pulmonary disease, S/P status-post, //o history of, CHF congestive heart failure, /CP intracra-
nial pressure, V ventricular, CVA cardiovascular accident, 7/A transient ischemic attack

There remain three important components of
the anesthesiologist’s preoperative assessment
process that the ASA physical status classifica-
tion system does not directly address including,
but not limited to:

1. Reports or history of airway problems (e.g.,
difficult mask ventilation/intubation, sleep
apnea) and examination of the difficult airway
(seek additional references for more detailed
information)

2. Risk(s) and/or complexity associated with the
maxillofacial surgical procedure

3. Potential for any adverse reaction(s) to admin-
istration of anesthesia secondary to an
anesthesia-specific patient disorder (unless
the etiology itself would be a cause for a
higher ASA physical status score)

However, these concerns must always be
incorporated into perioperative perspectives
when managing a maxillofacial patients’ surgical
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care. Even though influences and effects of a
maxillofacial patient’s surgical condition on sys-
temic well-being is incorporated into the ASA
physical status scoring system, the nature and
complexity of the actual planned surgical
procedure(s) is not part of and should not influ-
ence the score.

A possible negative impact upon patients from
proposed maxillofacial surgery and influence on
the focus of the preoperative assessment has been
emphasized by the ACC/AHA in the guidelines
for cardiac evaluation prior to noncardiac surgery
[13]. This impact is related to the nature of the
planned surgery and its capacity to have any
effect upon parameters of the preoperative assess-
ment that has also been addressed in the literature
[8, 18]. Several investigators, authors, and other
practitioners have classified surgery into three (or
more subdivisions) categories by risk stratifica-
tion in order to assess for potential patient-
specific compromise associated with planned
maxillofacial surgery:

e Low risk—minimal physiologic stress poten-
tial or risk toward the patient (independent of
a patient’s medical condition), rarely requires
the need for blood transfusion, invasive moni-
toring, or ICU care, e.g., office-based surgery
and minor surgery (routine dental extraction).

* Moderate risk—increased physiologic stress
and risk (such as fluid shifts), typically with
minimal blood loss, but the potential must be
appreciated, e.g., full-mouth extractions sec-
ondary to the teeth that have been affected by
extensive caries and/or periodontal disease.

e High risk—significant perioperative stress
and potential for added postoperative physio-
logic stress, increased likelihood to require a
blood transfusion and/or larger amounts of
fluids or body fluid shifts, invasive monitor-
ing, and postoperative management in ICU
setting, e.g., extensive maxillofacial surgery
linked to short-term stroke and heart attack
risk or maxillofacial surgery that deals with
high-risk medically compromising patients.

There are patients presenting for maxillofacial
surgery where the potential for an associated dis-
order can be inferred. For example, patients with

a medical history of aortic and/or peripheral vas-
cular disease have a higher likelihood of signifi-
cant coronary artery disease, or when a patient’s
diabetes is associated with an autonomic neurop-
athy, they are also predisposed to an increased
likelihood of coronary artery disease [18]. It has
been suggested that structuring preoperative
interventions, especially in the medically com-
promised patient, be designed to lessen the prob-
ability of adverse perioperative outcomes. This is
possible when preoperative assessments on those
with significant comorbidities are structured in
accordance with what has been termed “precau-
tion protocols” (i.e., cardiac ischemia precau-
tions (grades 1-3) and hypertension precautions).
Degree(s) of precaution incorporated should be
made dependent on both the severity of underly-
ing disease and possible ramifications toward the
surgical risk(s) involved [19].

2.3.1 Assessment of Anesthesia-
Related and Anesthesia-

Specific Disorders

Systemic disorders, as well as a history of an
adverse perioperative reaction/interaction to
medications, can have an impact on perioperative
care of the surgical patient and predispose
patients to the need for unanticipated periopera-
tive events. Preoperative assessment of the maxil-
lofacial patient should involve identification of
disorders, adverse reactions to, or allergy from
use of any of the anticipated intraoperative anes-
thetic agent(s) or antibiotics used during surgery
[20-26]. For example, use of inhalational agents
(anesthetic agent possessing general anesthetic
properties delivered by inhalation) should be
avoided in the patient with a history of or imme-
diate family member with a history of malignant
hyperthermia.

Patients describing a history (or family his-
tory) of prolonged intubation hours following
minor surgery could have a likely diagnosis of
atypical pseudocholinesterase that causes an
inability to metabolize succinylcholine (depolar-
izing neuromuscular blocking drug). Such a diag-
nosis can be confirmed with a blood test
identifying  decreased pseudocholinesterase
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activity that should be further explored and then
caution expressed to perioperative team members
to avoid use of succinylcholine [21]. Patients
with a diagnosis of myasthenia gravis can also
present with perioperative prolonged muscle
paralysis precipitated by anesthesia. Myasthenia
gravis is characterized as autoimmune destruc-
tion of acetylcholine receptors capable of result-
ing in progressive weakness (neuromuscular
“fade”) following repeated muscle stimulation or
persistent muscle activity [22]. Damage to the
acetylcholine receptors will predispose the mus-
cular system neuromuscular junction complex to
exaggerated responses caused by non-
depolarizing neuromuscular blocking medica-
tions (i.e., curare, pancuronium, vecuronium,
atracurium, and rocuronium). Management of the
maxillofacial surgery patient with a history of
myasthenia gravis during preoperative planning
is to determine if it is appropriate to discontinue
anticholinesterase medications the day prior to
scheduled surgery (cessation of anticholinester-
ase drugs facilitates anesthesia management
since such agents can influence effects of neuro-
muscular blocking agents). However, making
such a decision should not be attempted in those
with a history of severe muscle weakness or for
patients who are anticholinesterase-dependent.
Malignant hyperthermia is a true life-
threatening systemic response. It is caused by
increased intracellular concentrations of calcium
that can be precipitated by inhalational anesthetic
agents (alter muscle cell membrane integrity) and
depolarizing muscle relaxants like succinylcho-
line (leading to simultaneous contractions of
skeletal muscles) [23]. Clinical signs/symptoms
include hypercarbia, hyperthermia, arrhythmias,
acidosis, muscle rigidity, increased creatinine
kinase, and myoglobinuria. Safe anesthesia man-
agement of the susceptible MH patient is first to
recognize the condition (by patient report or his-
tory of diagnosis in an immediate family mem-
ber) and to then plan accordingly by avoiding
known triggering agents during the perioperative
period. Without a prior history of MH, it cannot
be diagnosed until a crisis develops in a suscep-
tible patient. However, there is an increased pos-
sibility of MH in some patients with particular

diagnosis such as muscular dystrophy, those with
strabismus, and patients with neurofibromatosis.
Confirmation of MH can be made with muscle
biopsy testing showing a positive caffeine-
halothane contracture test.

Historically, mortality was high from MH prior to
the introduction of dantrolene (an antidote medication
that can stabilize muscle cell membranes and limits
intracellular calcium levels). There was a time when
anesthesiologists would electively administer dan-
trolene (prophylactic dantrolene can cause muscle
weakness and gastrointestinal upset) and pretreat the
MH-susceptible patient. However, it is now believed
that dantrolene pretreatment is not necessary, pro-
vided non-triggering anesthetics are administered.
Therefore, total intravenous anesthesia (TIVA) can be
employed using an oxygen-flushed anesthesia
machine, monitoring end-expired carbon dioxide, and
having dantrolene along with MH protocol supplies
readily available. Table 2.2 summarizes the treatment
regimen/protocol to be used if a potential diagnosis of
MH is suspected and/or confirmed. In addition, MH
may first become recognized during the postoperative
period, further necessitating an understanding of the
potential signs and symptoms along with knowledge
of diagnostic and therapeutic interventions.

Adverse reactions and life-threatening
responses to neuromuscular blocking agents may
occur in patients with denervating disorders/dis-
eases including amyotrophic lateral sclerosis,
history of massive tissue trauma, denervating
injuries (stroke or major nerve injury), and mus-
cle disorders (muscular dystrophy) [21-23].
Patients with serious denervation disorders can
experience proliferation of extra-junctional ace-
tylcholine receptors such that when these recep-
tors are exposed to succinylcholine an exaggerated
efflux of potassium can occur along with life-
threatening hyperkalemia and profound muscle
contractions. Burn injury patients and those who
have suffered from major soft tissue trauma are
also predisposed to succinylcholine-induced
hyperkalemia [27]. Muscle integrity can also be
compromised by myopathies such that fascicula-
tions (brief and spontaneous uncoordinated mus-
cle contractions) caused by succinylcholine could
result in a massive efflux of potassium or precipi-
tate rhabdomyolysis [24-26].
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Table 2.2 Treatment protocol for malignant hyperthermia

1.
2.

10.

11.

Call for help

Remove all possible friggering agents. Discontinue the anesthesia and stop surgery as soon as possible. Change
the airway tubing and/or anesthesia machine if possible

Hyperventilate with 100% oxygen in order to decrease PaCO, and increase oxygenation

Administer dantrolene (>2.5 mg'Kg=" IV, repeated as needed (i.e., titrate to heart rate, temperature, pCO, or
followed by a rapid infusion of an additional 7.5 mg Kg™'). Most cases will respond to 3—5 mg Kg~'.
Alternatively, infuse 1 mg kg=!' min~" until relief of adverse signs is detected, and then repeat half the initial
dose at 4-hour intervals until all signs and symptoms have resolved. If the episode does not resolve within
several minutes, then an additional 10 mg Kg=! (possibly much higher doses) should be used, or a rapid infusion
may be titrated to effect

Place an arterial line, CVP catheter, urinary catheter, and core temperature monitor

If severe hyperthermia is present, cool the patient by packing in ice, infusing cooled saline, and possibly
lavaging the stomach, rectum, and peritoneum (cooling measures should be stopped when the body temperature
reaches approximately 38 °C to avoid hypothermia)

If acidosis is severe and unresolving, consider administering sodium bicarbonate. Otherwise, it may be best to
avoid the Na* and bicarbonate load that is also provided by the dantrolene solution

Maintain urine output with fluids and diuretics, BUT NOT with lactated Ringer’s solution as it contains K+ and
Ca*. An output of >0.2 mL kg! hr~! should prevent myoglobin cast formation

Administer procainamide (<1 gm/70 kg/30 min) if arrhythmias persist following dantrolene administration. In
addition to procainamide being an antiarrhythmic, it inhibits drug-induced contractures in MH-susceptible
muscle in vitro (not as effectively as dantrolene). Procainamide may be infused until the arrhythmias have
resolved, unless the QT interval is prolonged by 50% or more. Such prolongation indicates significant cardiac
depression, which may be treated with isoproterenol. The safety of other antiarrhythmics has not been proven;
lidocaine and other amide local anesthetics have been used safely; calcium channel blockers are less helpful and
may be contraindicated

Maintain cardiac output, which may be compromised in the context of acidosis, hyperkalemia,
hemoconcentration, arrhythmias, and their treatment

Treat hyperkalemia (using insulin at 0.1-0.2 units kg~ and dextrose at 0.5-1.0 mg Kg="), hypoglycemia (which
may result from the hypermetabolic state), hypovolemia, coagulopathy, and other related abnormalities. If
hypokalemia develops, treat it slowly because of potentially decreased renal function and the possibility that a
marked increase in K* may retrigger an MH episode

Monitor patients for a minimum of 24—48 h. An MH crisis can recrudesce following successful resolution of the initial
episode. Recrudescence is especially likely if all parameters have not fully returned too normal (e.g., heart rate).
Dantrolene should be continued for several doses (possibly for 24 h), and the dosing interval should be titrated to symp-
toms (taking into account that the t,, of dantrolene given IV is 12 h and that therapeutic plasma levels (>2.5 pg mL™")
typically persist for 4-6 h following 2.5 mg kg=' IV)

Note: The Malignant Hyperthermia Association of the United States (MHAUS) is an organization with 24-hour

numbers:
209-634-4917 for emergency calls as well as public information
607-674-7901 for patients and families
800-644-9737 (800-MH HYPER) for immediate expert consultation
website: http://www.mhaus.org

2.3.2 Preoperative Laboratory There is evidence that routine testing and
Testing of the Maxillofacial indiscriminate blood screenings are of little-to-no
Patient direct patient benefit. For example, even for the

older patient, it has been found that “routine”

Across the board, ordering of preoperative laboratory testing protocols were less predictive

screening tests, as opposed to a more coordinated
and directed testing approach, has been reviewed
in the literature [7, 8, 28-33]. Directed testing
has proven to be more cost-effective and efficient
[34-36].

of perioperative morbidity than ASA physical
status classification or surgical risk stratification
[37]. It is also identified that the more tests that
are ordered, there is a greater likelihood that an
abnormal testing result will be found (*...for
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every 20 tests ordered, the chance that all results
will be in the normal range is only 36%.”) [16].
Arbitrarily, performing preoperative screening
tests that have a low specificity for a significant
disorder and/or low prevalence in a given patient
population can result in false-positive findings
that could further lead to costly, time-consuming,
and even hazardous patient workups.

It has been shown to be more preferable and
cost-effective to establish preoperative testing
guidelines wherein strategic testing parameters
are based upon information obtained during the
preoperative assessment such as:

1. Presence of a medical condition determined
from the preoperative history and physical
examination (as reflected by overall ASA
physical status or specific disease/disorder);

2. Patient categorized in a “high-risk” group
based on epidemiology data (i.e., EKG for
male patient >70 years of age);

3. Legitimate benefit from obtaining an other-
wise nonselective baseline testing parameter
secondary to the real potential of intra- and/or
postoperative change(s) (i.e., high-risk surgi-
cal intervention); and

4. Anticipated need for more intensive postop-
erative care (ICU admission) that would have
an impact upon preoperative tested indices.

Consistent with the above criteria [7], the
ASA has also proposed general guidelines for
preoperative testing [38]; however, fotal evi-
dence to identify explicit decision parameters or
rules for ordering preoperative tests based on
specific patient factors is lacking.

A proposed preoperative laboratory testing
guideline for the maxillofacial surgery patient is
identified in Fig. 2.1. It has been developed by
selecting specific guideline data from several
national organizations and tailored to the maxil-
lofacial surgery patient in order to facilitate pre-
operative assessment and preparation (providing
consistency while maintaining practitioner flexi-
bility). Indications toward determining testing
parameters are based on patient age (i.e., no test-
ing required in a healthy patient <45 years old
who is undergoing minor surgery), surgical risk

stratification (i.e., minor-, moderate-, or high-risk
surgery), and medical disease or comorbidities.
The columns of the figure include suggestions for
additional testing that may be required prior to
different surgical procedures (based on overall
surgical complexity as well as specific medical
comorbidity aspects) and/or recommended test-
ing due to varied medical conditions in order to
assess for readiness of surgery as well as provide
baseline information for those patients where
perioperative problems may be suspected intra-
or postoperatively. Some testing selections
should be performed within 30 days of planned
surgery (shaded areas) as the results of these tests
may prove vital to the assessment of the given
disease/disorder. Additional testing (including
repeat testing on the day of surgery) may be indi-
cated if new or worsening of existing medical
issues should surface or with exacerbation of pre-
existing disease(s) and/or surgical signs and
symptoms. As per a recent ASA Practice
Advisory, “More recent test results may be desir-
able if the medical history has changed, or when
test results may play a role in the selection of a
specific anesthetic” [38].

2.3.2.1 Instructions for Optimization
of Patient Medications

On the day of scheduled surgery (despite the
desire to minimize oral intake several hours
prior to surgery), patients are typically directed
to take some of their morning prescription med-
ications with just enough water to swallow the
medication. The prescription agents routinely
taken/continued on the day of surgery include
cardiac (digitalis and beta-blockers), respira-
tory/asthma (e.g., metered-dose inhalers), anti-
seizure, endocrine, steroid, and gastrointestinal
medications (for treatment of gastroesophageal
reflux disease). Other groups of medications
that should be continued on the day of surgery if
scheduled to be taken in the morning, with few
exceptions, include analgesics and chronic pain
agents (possible exception, aspirin-containing
medications and nonsteroidal anti-inflammatory
drugs), antianxiety drugs (possible exception,
monoamine oxidase inhibitors (MAOIs) and tri-
cyclic antidepressants), and antihypertensive
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medications (possible exception, angiotensin
converting enzyme (ACE) inhibitors and angio-
tensin II receptor blockers). There are also dif-
ferences among certain classes of medications
that could prove critical to patient perioperative
management and must be appreciated. For
example, to decrease the risk of intraoperative
acid aspiration, it is a routine to continue
H2-blockers and proton pump antagonists.
However, over-the-counter particulate antacids
such as Tums should be withheld (and substi-
tuted with an alternative medication if deemed
necessary) on the day of surgery due to potential
adverse deleterious effects (i.e., aspiration of
the drug particulate matter).

2.3.3 Antihyperglycemic
Medications

On the morning of a patient’s maxillofacial sur-
gery, oral hypoglycemic agents should be with-
held in addition to consideration that some of
these medications (i.e., the long-acting agents) be
discontinued on the evening prior to surgery,
especially if a patient is prone to morning
hypoglycemia.

Patient instructions on insulin (short-acting
versus long-acting) administration on the day of
scheduled surgery can be complex and are han-
dled differently for inpatients compared to out-
patient surgery candidates. On the morning of
surgery for an inpatient, a portion of the morn-
ing insulin dose is commonly provided (to facil-
itate “tight” blood sugar control) with an ability
to administer intravenous glucose if required.
However, for the outpatient coming in from
home on the day of surgery, they should be
instructed not to take any of their morning insu-
lin (concerns of inducing hypoglycemia while
patients are en route or waiting in the hospital).
Further challenges arise when instructing an
insulin-dependent patient’s evening prior to sur-
gery insulin administration. For example,
depending upon the likelihood of hypoglycemia
if a patient does not eat breakfast upon awaken-
ing, consideration toward the amount of long-
acting insulin taken the night before surgery

may need to be reduced. For all insulin-depen-
dent patients upon arrival to the hospital on the
day of their scheduled surgery, dosing of insulin
for outpatients can be titrated according to blood
sugar concentration testing.

2.3.4 Antihypertensive Medications

Preoperative assessment of the maxillofacial
surgery patient must include queries about
hemodynamic status, presence of hypo- or
hypertension, use and duration of antihyperten-
sive medications, and duration and evidence of
any changes in the diagnosis of the disorder or
prescription medications used for treating the
disease. Hypertension can be associated with an
increased surgical risk ranging from benign
perioperative blood pressure fluctuations (stage
I (mild) and stage II (moderate) hypertension
with systolic <180 mmHg and diastolic
<110 mmHg) to a more escalated concern of
hyper- and/or hypotension with the potential for
progression to myocardial ischemia and stroke
in more extreme circumstances [13, 39-42].
However, moderate hypertension could also be
associated with pathophysiology of organ injury
and predispose patients to dangerously high
pressures during the intraoperative period. Such
patients would benefit from enhanced at-home
therapy, and these individuals may also require
intervention and treatment on the morning of
surgery. Medical intervention/treatment and
possibility of delaying elective maxillofacial
surgery should be seriously considered for the
patient presenting with stage III hypertension
(severe, systolic >180 mmHg or diastolic
>110 mmHg) in order to permit medical therapy
[13, 40, 43, 44] as the ACC/AHA guidelines
recommend that such blood pressure be “con-
trolled” before surgery [13].

Hypertensive patients can also present with
left ventricular hypertrophy (associated with
increased afterload from persistent vasocon-
striction), coronary artery disease, poor exercise
tolerance, chronic renal insufficiency and hypo-
volemia, and/or history of cerebrovascular dis-
ease (i.e., transient ischemic attaches). When
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end-organ disease/damage is suspected, an elec-
trocardiogram and serum creatinine measure-
ment should be obtained [38]. History of
difficult and/or poorly controlled hypertension
should alert the practitioner to look for evidence
of other treatable causes such as: pheochromo-
cytoma, hyperthyroidism, increased intracranial
pressure, coarctation, hyperadrenalism, renal
disease, renal artery stenosis, acromegaly,
hypercalcemia, and extreme anxiety.

Maxillofacial surgery patients should be main-
tained on most of their antihypertensive medica-
tions, especially beta-blockers, up to and including
the morning of surgery [13, 38]. Withdrawal of
beta-blocker antihypertensive medications, like
many other antihypertensive agents, could result in
aperioperative situation associated with “rebound”
hypertension and tachycardia [41]. However, there
are certain classes of hypertensive medication that
should be routinely withheld unless preoperative
consultant recommendations indicate that such
agents should be continued to avoid patient com-
promise or harm. These classes of antihyperten-
sive drugs that should be withheld on the day of
surgery include:

1. Diuretic medications (unless they are vital to
the management of congestive heart failure or
continued treatment is necessary due to fluid
and electrolyte disturbances) to avoid hemo-
dynamic compromise, intravascular volume
depletion, and excessive bladder filling during
surgery

2. Angiotensin converting enzyme (ACE)
inhibitors
3. Angiotensin receptor blockers (ARBs)

unless continuation is vital to the prevention
of severe hypertension or administration is
necessary to reduce afterload in a failing
heart [44]

Therefore, it is recommended to withhold
these antihypertensive medications on the day of
surgery since continuing them can result in sig-
nificant intraoperative hypotension and hypovo-
lemia that can become even more pronounced
with perioperative blood or fluid losses and gen-
eral anesthesia [44, 45].

2.3.5 Antithrombotic Medications

Tables 2.3 and 2.4 provide information related to
both the classes (Table 2.3) in addition to preop-
erative guidelines (Table 2.4) for the surgical
patient who is taking coagulation-altering medi-
cations. There are several other sources and data-
based protocols that can be used to help instruct
and guide the surgeon when dealing with those
patients taking coagulation-altering medications
[46-52]. The perioperative care team needs to
have a general understanding of information
within these guidelines in order to more properly
instruct the maxillofacial surgery patient related
to how to best manage these agents preopera-
tively and to determine if, and when, to withhold
medications with antiplatelet and anticoagulant
effects.

Table 2.3 Classes of hemostasis-altering medications

Herbal medications [53]
* Garlic
e Ginkgo
* Ginseng
Antiplatelet medications
* Aspirin (ASA)
* Nonsteroidal anti-inflammatory drugs (NSAIDs)
» Thienopyridine derivatives (ticlopidine,
clopidogrel)
 Platelet glycoprotein IIb/Illa inhibitors (GPIIb/
IIIa receptor antagonists)
Unfractionated heparin (UFH) intravenous and
subcutaneous
Low-molecular-weight heparin (LMWH)
Vitamin K antagonists: warfarin
Thrombin (factor IIa) inhibitors
e Desirudin
e Lepirudin
* Bivalirudin
e Argatroban
Factor Xa inhibitors
» Fondaparinux
 Rivaroxaban
* Apixaban
* Edoxaban
Thrombolytic and fibrinolysis medications
 Tissue plasminogen activator (tPA)
 Streptokinase
* Urokinase
* Anistreplase
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Table 2.4 General guidelines for drugs that influence platelet function and coagulation

Drugs

* Aspirin or aspirin-containing
products (effect lasts
7-10 days, duration of the
platelet)

* Nonsteroidal anti-
inflammatory drugs
(NSAIDs)

* Cyclooxygenase inhibitors
(COX-2 inhibitors)

Clopidogrel (Plavix)
Ticlopidine (Ticlid)

Dipyridamole (Persantine)

GPIIb/IIIa inhibitors (profound
effect on platelet aggregation)

Anticoagulants
Coumadin [65-70]

Low-molecular-weight heparin
(e.g., enoxaparin (Lovenox))
[71-73]

Typical guidelines for withholding
e Up to 10 days prior to surgery

Up to 5 days prior to surgery

Up to 5 days prior to surgery

Up to 7-10 days prior to surgery
Up to 1014 days prior to surgery
(the actual risk of spinal
hematoma with ticlopidine and
clopidogrel is unknown)

Discontinue use 1 day prior to
surgery

GP IIb/I1Ia antagonists are
discontinued within 4 weeks of
surgery (the actual risk of spinal
hematoma with the GP IIb/Illa
antagonists is unknown)

Up to 4-5 days prior to surgery

Discontinue use 12 h prior to
surgery

Comments

Aspirin as an analgesic or other
nonspecific reasons

Decision by surgeon, anesthesiologist,
primary care physician, and/or
cardiologist based on risks/benefits [54]
At times, continued for those with
cardiac (CABG), carotid, and pacemaker
surgery (unless otherwise indicated)
PCP or surgeon should determine if
patient can tolerate discontinuance (e.g.,
may lead to flare-up of arthritis?)

Many surgeons elect to maintain
patients on cyclooxygenase type 2
inhibitors, in that they do not appear to
affect platelet function [55-57]

Often discontinued even if aspirin
continued

Patients who have had recent
percutaneous coronary intervention may
require antiplatelet therapy with
clopidogrel or ticlopidine for several
weeks [58-62]

Consult and follow instructions provided
by internist, cardiologist, or cardiac
surgeon in context of perioperative risk
with respect to surgical bleeding or stent
thrombosis

Platelet transfusion (possibly
methylprednisolone) may reverse effects
of thienopyridines

Consult and follow instructions provided
by internist, cardiologist, or cardiac
surgeon in context of perioperative risk
with respect to surgical bleeding or
thrombotic event [63, 64]

Time to normal platelet aggregation is
24-48 h for abciximab and 4-8 h for
eptifibatide and tirofiban

Patients of recent percutaneous coronary
intervention may require antiplatelet
therapy for several weeks

If surgery is minimally invasive, may
not need to return prothrombin time to
baseline

If anticoagulation is critical, add
low-molecular-weight heparin or IV/SQ
heparin after Coumadin stopped
Check INR or prothrombin time to
confirm return of normal coagulation
May replace Coumadin preoperatively
because of its short half-life

Increased risk of bleeding if given in
combination with other agents
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Table 2.4 (continued)

Drugs

IV/SQ heparin (therapeutic and
full- or low-dose and
prophylactic standard heparin)
Thrombotic agents (e.g.,
streptokinase, tPA)
Fondaparinux 2.5 mg SC QD

surgery
4 days

Dabigatran 4-5 days (normal renal function)
6 days (impaired renal function)

Rivaroxaban 3 days

Apixaban 3-5 days

2.4  Perioperative Surgical Home
as a Model for Preoperative
Assessment of the

Maxillofacial Surgery Patient

Healthcare in the United States has been a subject
of national debate and is facing continued concerns
toward the quality, scope, quantity, and cost of
delivering care. Solutions for the most optimal
answers are complex and multifactorial, but peri-
operative care, especially providing an ideal means
of preoperative surgical assessment, is one dilemma
to improve upon and to provide added value toward
healthcare in the United States. An ideal preopera-
tive surgical assessment, structured as a component
of the current perioperative system, is one way to
better (1) manage the increasing costs of delivery
of surgical care, (2) focus on reducing periopera-
tive complications, (3) minimize longer than nec-
essary lengths of hospital stays, and (4) eliminate
or reduce excess readmission rates [74-76].

The Perioperative Surgical Home (PSH) is a
practice model being proposed as a potential
solution to the current fragmented perioperative
system. The PSH is defined as “a patient-cen-
tered and physician-led multidisciplinary and

Typical guidelines for withholding
¢ Discontinue use 2—4 h (IV) and
4-6 h (SQ) prior to surgery

Comments

* Increased risk of bleeding if given in
combination with other agents

* Discontinue use 1-2 days prior to

With a shared assessment, a 2 half-life
interval discontinuation may be considered
in low-risk maxillofacial surgery

With a shared assessment, a 2 half-life
interval discontinuation may be considered
in low-risk maxillofacial surgery

With a shared assessment, a 2 half-life
interval discontinuations may be
considered in low-risk maxillofacial
surgery

With a shared assessment, a 2 half-life
interval discontinuations may be
considered in low-risk maxillofacial
surgery

team-based system of coordinated care that
guides the patient throughout the entire surgical
experience” (as stated by the American Society
of Anesthesiologists) [76, 77]. Goals of the PSH
is to provide improved clinical outcomes with
better perioperative service (inclusive of optimal
preoperative assessment) with the purpose to
achieve these goals and establish benefits for all
users of the service (patients, surgeons, hospital
administrators, etc.) from this practice model.
Concept of the PSH model and context of the
preoperative surgical assessment aim to reduce the
variability in perioperative care given that variabil-
ity increases the likelihood for errors and/or com-
plications. Variability could be reduced through
assuring continuity of care and treating the entire
perioperative episode of care as a “continuum”
rather than discrete episodes (i.e., preoperative,
intraoperative, postoperative, and post-discharge).
Such an endeavor can be accomplished by having
one team responsible for managing all aspects of
the continuum from the time that the patient and
the surgeon make the decision for surgery until a
predetermined number of days post-discharge.
During the surgical encounter, goals of the PSH are
to ensure that the best evidence and best practices
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are applied and utilized in a consistent and stan-
dardized way for all patients scheduled for surgery.
If such a paradigm does not exist or is not clear,
then the PSH team should develop an agreement to
establish standardization for that particular practice
model that can then be applied to all patients.
Localized systems and policies remain important
in decision-making; for example, at each step of
the continuum from the decision to undergo maxil-
lofacial surgery until a predetermined number of
days after surgery, patients will be informed, edu-
cated, and involved in decision-making and treat-
ment planning. By applying these types of concepts,
a unique opportunity exists to improve outcomes
and decrease the length of stay and other metrics to
improve surgical experiences and patient
satisfaction.

There are major differences between the cur-
rent structure of perioperative care and the future
patient-focused system under a PSH model.
Briefly, patient-centered care and shared decision-
making would replace the present physician-
centered care under the PSH model. PSH model
considers preferences and values of the patient in
all healthcare decisions that are often found to be
associated with better outcomes, decreased utili-
zation of expensive preoperative tests and proce-
dures, and decreased “routine” use of preoperative
specialty consultation [78]. Patient expectation
management, including standardized protocol-
driven preoperative health and risk assessment,
preoperative optimization of underlying medical
conditions, perioperative standardized anesthesia/
nursing/surgical protocols, strategies for fluid
management, and discharge planning (enhanced
recovery after surgery), is determined in advance
through the PSH pathway. Multimodal analgesia,
a targeted postoperative recovery plan, early
ambulation, nutrition management, rescue proto-
cols from perioperative complications, and
smooth transition of care to an appropriate dis-
charge setting are all part of a PSH pathway. An
important aspect and aim of the PSH is not to
replace the surgeon’s role in the perioperative
period, but rather to assure adherence to mutually
agreed upon pre-, peri-, and post-recovery proto-
cols and to better manage any medical issues that
arise during each episode of surgical care.

2.5 Preoperative Optimization
of the Maxillofacial Surgery

Patient

Preoperative consultation with critical care team
consultants is sometimes necessary for the care
of selected high-risk maxillofacial surgery
patients [35, 74]. Such preoperative planning
provides an opportunity to optimize a high-risk
patient’s preoperative condition, obtain neces-
sary baseline presurgical laboratory screening
values, and improve planning for any potential
postoperative  medical requirements  [79].
However, such preoperative interventions can be
costly and are not always effective, and any mild
improvement in physiological indices does not
necessarily translate into improved clinical
outcomes. Therefore, for those maxillofacial sur-
gery patients whose preoperative physiologic
parameters are not severely deranged, routine
preoperative optimization in the critical care set-
ting is not well established and frequently adds
nothing that could not otherwise be achieved
with careful preoperative screening and manage-
ment performed in a PAT center along with the
patient’s primary care physician preoperative
evaluation and adequate perioperative prepara-
tion and instruction by the maxillofacial surgeon.
As an example, it has been suggested that postop-
erative morbidity in the patient with ischemic
heart disease is reduced with preoperative opti-
mization (i.e., guided by a pulmonary artery cath-
eter) [80]. This may be important for the patient
with significant left ventricular dysfunction or
enable one to increase cardiac performance in the
compromised patient, but according to the clas-
sification of evidence used by the ACC/AHA
guidelines (2002 and 2008), there is no conclu-
sive evidence that it is useful or effective in non-
cardiac surgery [81].

Goals for an optimal preoperative assessment
would be to decrease the number of unnecessary
tests and screening procedures, reduce the need
for intraoperative blood transfusions, avoid
extending the length of time in the hospital fol-
lowing surgery, improve upon a patient’s pain
management experience, enhance communica-
tion with consulting physicians (when necessary)
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and surgeon, and optimize surgical outcomes with
heightened patient satisfaction. There is an evolv-
ing concept of more rigorously coordinating and
integrating preoperative assessment during peri-
operative management, referred to as the PSH,
that has parallels to the advantageous concept of a
patient-centered medical home. This model shares
a vision of improved clinical outcomes, reduc-
tions in cost of care, patient engagement through-
out the surgical care plan, and improved surgical
care coordination between all players of the
healthcare team. The literature reports consistent
and significant positive findings related to the
PSH initiatives and guidelines.

Conclusion

An optimal perioperative management plan
for the maxillofacial surgery patient may have
the greatest impact on preparing patients for
surgery and ensuring their safe and effective
transition to home or other designated facili-
ties (i.e., postoperative rehabilitation).
Optimization and enhancement of care should
continue to focus on comparison of improved
outcomes from changing policies and prac-
tices to research focused on the discovery of
innovative preoperative practice models,
improving information technology, and con-
tributing to the implementation and evolution
of evidenced-based practice principles through
physician leadership and redesign of pre- and
perioperative processes.
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