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Abstract

Introduction: For a patient to be deemed as American Society of Anesthesiologists (ASA) type Il or IV, that patient must have a
severe systemic disease that may constitute a constant threat to their daily life. Examples of these medical conditions include, but
are not limited to, myocardial infarction, cerebral vascular accident, sepsis, and end-stage renal disease. For many of these
patients, removal of teeth is required prior to invasive cardiothoracic procedures, in order to prevent or reduce the risk of
infection, including bacterial endocarditis. The American Dental Association (ADA), along with the ASA recommend the use of
deep sedation/general anesthesia in these instances. Objective: Presently, there is no leading literature comparing different
anesthetic regimens that are the most commonly used and most effective for these procedures involving exodontia. The purpose
of this report is to examine the most common sedative/general anesthetic regimens utilized for dentoalveolar surgery in an
operating room setting, for ASA Il and 1V patients who require invasive cardiothoracic surgery. Methods: In this study, 54 ASA
Il and 1V patients who required cardiothoracic surgery, underwent sedation or general anesthesia for extraction of teeth in an
operating room setting 1 to 2 days prior to undergoing invasive cardiothoracic surgery. These exodontia procedures were grouped
into 3 case series: under 30 minutes, 30-60 minutes, and greater than 60 minutes in duration. Conclusions: In all 3 series,
midazolam, propofol, dexmedetomidine, and fentanyl were the most frequently used agents, alone or in combination. This
demonstrates the fact that the sedative/anesthetic regimens utilized for dentoalveolar surgery in the operating room are similar to
those utilized in outpatient oral and maxillofacial surgery settings.
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1. Introduction

This ASA classification system, based upon a patient’s
pre-anesthesia medical co-morbidities, has been utilized since
1963. Typically, for a patient to be categorized as ASA I11, the
patient is deemed to have severe systemic disease that en-
compasses substantive functional limitations, and which in-
clude one or more moderate to severe diseases. Examples

include poorly controlled diabetes mellitus, hypertension,
chronic obstructive pulmonary disorder, morbid obesity with
a body mass index (BMI) greater than forty, moderate reduc-
tion of ejection fraction, and either a myocardial infarction,
cerebrovascular accident, transient ischemic attack or coro-
nary artery disease with stent placement more than three
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months prior [1]. For a patient to be classified into the ASA IV
category, that patient should be known to have a severe sys-
temic disease that is a constant threat to life [2]. Typically, this
has included such conditions as myocardial infarction (Ml),
cerebrovascular accident (CVA), transient ischemic attack
(TIA), or stent placement for coronary artery disease (CAD)
less than 3 months prior, ongoing cardiac ischemia, severe
valvular dysfunction, shock, and sepsis.

Traditionally, when a patient is categorized into an ASA Il
or 1V physical status classification, that patient may require
surgical intervention to mitigate the medical issue and prolong
their life. Examples of these surgical procedures include but
are not limited to, cardiac valve replacement, aneurysm repair,
insertion of a pacemaker or implantable defibrillator, and
coronary artery bypass graft (CABG). When patients undergo
substantive invasive procedures such as these, the recovery
time can typically range from a several weeks to months, and
is common following post-myocardial infarction (MI) surgi-
cal intervention [3]. In conjunction with the recommendations
of the American Dental Association, elective dental care
should not be attempted within this initial post-operative time
period. When possible, delaying dentoalveolar surgery for
eight weeks following myocardial infarction and medical
optimization should be considered prior to surgery [4]. Addi-
tionally, it has been shown that among older patients under-
going noncardiac surgery who underwent revascularization,
the odds of major adverse cardiac and cerebrovascular events
(MACCE) and mortality leveled off between thirty and ninety
days and then increased after 180 days [5]. However, in order
to prevent exacerbation of ongoing dental issues such as
dental caries and advanced periodontal disease, dental pro-
cedures, including extraction of teeth, should be completed
prior to the proposed invasive cardiothoracic procedures as
noted above. This is critically important in order to mitigate
the risk of post-operative and/or subsequent bacterial endo-
carditis being caused by a transient bacteremia from a dental
procedure, including extraction of teeth. In contemporary
practice, dental practitioners utilize a combination of local
anesthetic with sedation or general anesthesia, either in an
office or in a hospital operating room setting in order to per-
form these procedures [6]. As such, when a dental provider
requests anesthesia services for an ASA I11/IV patient in an
operating room setting, there is no current literature that de-
scribes what sedative/anesthetic regimen is most commonly
utilized in these situations, which are regimens are the most
effective, or which regimens are the least commonly used [7].
The purpose of this study was to analyze deep seda-
tion/general anesthesia regimens utilized for ASA 11l and IV
patients in an operating room setting, who underwent extrac-
tion of multiple teeth in preparation for planned cardiotho-
racic surgery, with the primary goal of identifying the most
commonly utilized anesthetic regimens in order to aid in the
future decision making of dental practitioners and anesthesia
providers in these situations.
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2. Materials and Methods

In this study, 54 patients were operated on by an oral and
maxillofacial surgeon in an operating room setting, prior to
undergoing invasive cardiothoracic surgery, between 2018
and 2021 (Figure 1). These patients were selected based upon
co-morbidities that grouped them into either an ASA Ill or
ASA IV physical classification (Figure 2). Furthermore, pa-
tients were then screened to have dental maladies that re-
quired the extraction of multiple teeth prior to undergoing
cardiothoracic surgery, which typically took place within
24-48 hours after the extraction procedure. A total of 54 pa-
tients that fit this research profile were then selected for the
purposes of this study. The duration of the procedures per-
formed were segregated into 3 series: 1) under 30 minutes, 2)
30 to 60 minutes, and e) greater than 60 minutes. Time was
registered from the beginning of anesthetic administration and
concluded when the surgical procedure and anesthetic ad-
ministration was concluded (Figure 3). The anesthetic and
adjunctive agents utilized during the procedures were those
commonly utilized in anesthesia practice, both on an inpatient
and outpatient basis, either alone or in combination (Figure 4).

NUMBER OF CASES PER YEAR

Figure 1. Depicts the number of cases were completed in each year
during the time frame of 2018 to 2021.

QUANTITY OF ASA 11l AND ASA IV
PATIENTS

ASA T
30%

Figure 2. Depicts the comparison between how many patients were
categorized as ASA 1l and how many patients were categorized as
ASA IV.
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Length of Procedures:

<30 minutes 30-60 minutes >60 minutes

Figure 3. Depicts the varying lengths of procedures within the 54 cases and the breakdown of how many were grouped into each of the 3
allotted time series [less than 30 minutes, 30-60 minutes, and greater than 60 minutes].

nt Ca

Drug Name

Alkalinizing Agents:

Lactated Ringer's Solution, Normosol-R-Solution

Alpha/Beta Adrenergic Agonist:

Ephedrine

Analgesic: Acetaminophen

Antibiotic: Ampicillin, Cefazolin, Vancomycin
Anticholinergenics: Glycopyrrolate

Antiemnetic: Ondansetron

Antihypertensive

Phenylephrine (vasopressor)

Beta Blocker Agent Esmolol
Inotropic (cardiac support) agent Milirinone
Narcotic: Methadone
Neuromuscular Reversal Drug: Sugammadex

Nitrates: Nitroglycerin

NSAID: Ketorolac

Paralytic: Rocuronium, Succinylcholine

Sedative: Dexemedetomidine, Etomidate, Fentanyl, Haloperidol, Ketamine, Midazolam, Propofol
Steroid: Dexemethasone

Figure 4. Lists of Agents used in conjunction for procedures within this study to achieve deep sedation/general anesthesia, regardless of length

of procedure or ASA Physical Classification.

3. Results

The results are illustrated in combination for each specific
series of time parameter, and are outlined below. For the less

than 30 minutes group, the various sedative/anesthetic medi-
cations were utilized alone or in combination, with propofol
being the most commonly utilized single agent, and midazo-
lam and fentanyl were the most commonly utilized combina-
tion of agents (Figure 5).
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Figure 5. Agents utilized for each of the ‘less than 30 minutes’series.

For the 30-to-60-minute series, the most commonly utilized
agents are listed below, either alone or in combination. The
agents utilized alone were propofol, fentanyl, and midazolam,
and these were utilized for only five of the selected cases. For
the remaining 25 cases, various combinations of agents were
utilized, with the most common having been the combination
of midazolam, fentanyl and propofol, followed by the com-
bination of midazolam and fentanyl. (Figure 6).

Anesthetic Agent Combinations in procedures 30-60 minutes in duration:
Anesthetic Agent(s) Frequency noted

Propofol Alone 2

Midazolam Alone 1

Fentanyl Alone

Midazolam+Propofol+Fentanyl

Midazolam+Fentanyl+Ketamine

Propofol +Fentanyl+Ketamine

Midazolam+Fentanyl

Propofol+ Dexemedetomide+Fentanyl 1

Midazolam+Fentanyl+Dexemedetomide

Fentanyl+Propofol

Dexemedetomidine+Fentany+Ketamine 1
Fentanyl+Propofol+Dexemedetomidine+Midazolam
Midazolam+Dexemedetomidine+Propofol 1

Figure 6. Agents utilized for the ’30-60 minutes’ series.

In the series where the case duration was greater than 60
minutes, the most common combinations of agents utilized
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Anesthetic Agent Combinations in procedures less than 30 minutes some combination of midazolam, fentanyl, and propofol
Anesthetic Agent(s) Frequency noted (Figure 7).
Propofol Alone 4
Midazolam Alone 1 Anesthetic Agent Combinations in procedures greater than 60 minutes in duration:
Anesthetic Agent(s) Frequency noted
Midazolam+Propofol+Fentanyl 1 Midazolam Alone 1
Midazolam+Fentanyl+Ketamine 1 Midazolam+Propofol+Fentanyl 3
. Midazolam+Fentanyl+Ketamine 1
Propofol +Fentanyl+Ketamine 1
Propofol +Fentanyl+Ketamine 1
Midazolam+Fentanyl 2
Midazolam+Fentanyl 2
Propofol+Dexemedetomide 1 Propofol+Dexemedetomide+Fentanyl 1
Midazolam+Fentanyl+Dexemedetomide| 1 Midazolam+Ketamine+Dexemedetomide 1
Fentanyl+Propofol 1 Fentanyl+Propofol 2

Figure 7. Agents utilized for the ‘Greater than 60 minutes’series.

Additionally, the average number of extractions completed
per case in each time series is outlined below (Figure 8).

Time Series: Number of Extractions Completed:
< 30 minutes 5
30 to 60 minutes 6
>60 minutes 11

Figure 8. Depiction of the average amount of extractions per time
series.

4. Discussion

Because of the overlapping disciplines in both medicine
and dentistry that characterize the contemporary practice of
oral and maxillofacial surgery, surgeons can safely and ap-
propriately manage the needs of their patients, balancing
between outpatient and inpatient settings [8]. When dental
providers are consulted to evaluate patients who require ex-
tractions prior to planned invasive cardiothoracic procedures,
including cardiac valve replacement, many of these patients
are not suitable for treatment in an office-based setting, and
require multiple extractions in an operating room setting [9].
When the surgeon or anesthesia provider is confronted with a
patient who requires deep sedation or general anesthesia in
this setting, they have a wide range of pharmacologic agents
from which to choose, as seen in Figure 4. This study ad-
dressed with the most commonly used sedative/anesthetic
agents for dental extraction procedures, either alone or in
combination, in an operating room setting, and include fen-
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tanyl, dexmedetomidine, ketamine, propofol, midazolam, and
remimazolam [10, 11]. Interestingly, it has been shown that
dexmedetomidine is a comparable alternative to midazolam
for oral surgical care, either in an operating room or outpatient
setting [12]. Though these agents are widely used and studied,
the combinations of these agents that are often used for
ASAIII/V patients undergoing preoperative dental extractions
prior to cardiothoracic surgery are not found in the literature.

When comparing the 54 patients in this study, all were ei-
ther ASA 111 or ASA IV, and were then separated further into
three different groups according to duration of the case: 1) less
than 30 minutes, 2) 30-60 minutes, and 3) greater than 60
minutes. It is important to note that in this study, the only
dental procedures that were analyzed involved the extraction
of multiple teeth. The purpose of dividing patients into these
case-time groups was to further analyze what combination(s)
of sedative agents were likely to have been utilized when
duration of time was a factor.

Examination of the data from the less than 30 minute
case-time group (Figure 5), propofol used alone was the
common sedative utilized, followed by a combination of
midazolam and fentanyl. For patients in the 30-60 minute
case-time group, a combination of three sedative agents:
midazolam, propofol, and fentanyl was utilized more com-
monly than any other drug combination. The second closest
combination was midazolam and fentanyl. Dexmedetomidine
was observed to have been utilized in conjunction with either
propofol, ketamine, fentanyl and midazolam in several cases.
Itis interesting to note that dexmedetomidine is being utilized
more frequently among practicing oral and maxillofacial
surgeons, along with an appropriate local anesthetic regimen,
for oral surgical procedures [13]. As expected, for shorter
procedures only one anesthetic agent was utilized, and when
procedures were of a longer duration, a combination of agents
was utilized. The combination of sedative agents that were
used in the greater than 60 minutes case-time group that were
utilized most frequently was midazolam, propofol, and fen-
tanyl, followed by a combination of midazolam and fentanyl
and a combination of fentanyl and propofol. These case-time
series suggest that when the surgeon is presented with a po-
tentially longer case-time, a combination midazolam, fentanyl
and propofol is the combination of choice.

The results of this study underscore the efficacy and safety
of parental sedation and general anesthesia with the pharma-
cologic agents described above when administered slowly and
in recommended doses by appropriate anesthesia providers
[14]. Additionally, in contemporary practice, either in an
operating room or outpatient setting, dexmedetomidine is a
useful adjunctive sedative agent with analgesic and anxiolytic
properties, minimal respiratory depression, and prompt
emergence [15].

5. Conclusion

Deep sedation or general anesthesia, along with appropriate
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local anesthesia, is a common theme in the contemporary
practice of oral and maxillofacial surgery. Patients who re-
quire the extractions can range from a healthy ASA | patient
status classification to a severely medically-compromised
patient with an ASA IV patient status classification. In this
study, which examined 54 patients who were either ASA lII
and IV patients, and who required multiple extractions in an
operating room setting prior to planned cardiothoracic surgery,
combinations of agents were utilized in almost all cases. In
those cases that were of shorter duration, wherein only one
sedative agent was utilized, propofol was the most commonly
utilized agent. For procedures with a duration of 30-60
minutes and greater than 60 minutes, the combination of
midazolam, fentanyl, and propofol was the most commonly
utilized. It is of interest to note that this combination of
agents is the one that many oral surgeons utilize in outpatient
office settings. The results of this study suggest that, re-
gardless of setting, the combinations of agents as described
above should serve as an outline for planning and delivery of
deep sedation or general anesthesia for the removal of mul-
tiple teeth for patients who require invasive cardiothoracic
surgery. This study should serve to draw attention opportu-
nities for further research with medically compromised
patients as described, and will serve to enhance patient
outcomes.

Abbreviations

ASA American Society of Anesthesiology

ADA American Dental Association

BMI Body Mass Index

Ml Myocardial Infarction

CVA Cerebrovascular Accident

TIA Transient Ischemia Attack

CAD Coronary Artery Disease

CABG Coronary Artery Bypass Grage

MACCE Major Adverse Cardiac and Cerebrovascular

Events
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