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Abstract

Aim of study: This study assessed the sedation levels, the changes of the physiological parameters and
the rates of the adverse events during various procedural sedation techniques in ambulatory patients
undergoing pre-implant and implant oral surgical procedures. Methods: 120 patients (aged 20-72
years), undergoing pre-implant (sinus lift, bone grafts) and implant procedures were sedated by
inhalosedation, midazolam i.v. or propofol and fentanyl under full monitoring (ECG, blood pressure,
Sa02). It were assessed and recorded the sedation levels (Ramsey scores) after induction, at the
beginning of surgical procedures and at the end of surgical procedures, the changes of physiological
parameters (heart rate, blood pressure, SaO2), as well as the adverse events (hyperexcitability,
euphoria, respiratory disorders, vaso-vagal reactions). Results. During the sedation procedures
desaturation was absent in inhalosedation procedure and was recorded in sedation with midazolam
i.v.(20%) and sedation with propofol and fentanyl (22,5%). Hypertension was recorded for 10%
patients under sedation with propofol and fentanyl. Abnormal behaviour (hyperexcitability, euphoria)
was recorded for 8,5% patients under sedation with midazolam i.v. Respiratory disorders were
recorded for 3,4% patients under sedation with midazolam i.v. or propofol and fentanyl. Conclusion.
All sedation procedures used in the dentist office for the patients candidate to dental implant have a
moderate rate of adverse events but of minor intensity. Patients can be maintained safe by monitoring
of the vital signs and by proper therapy of the physiological parameters changes and adverse events.
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INTRODUCTION

The effectiveness of the traditional implants undergoing long and complex

prosthetic solutions is limited considering
the esthetic and masticatory requirements of
the nowadays patients (1,2). The implant-
prosthetis rehabilitation represents the most
effective approach related to edentation
therapy, and one of the most required
procedure for patients with financial
possibilities and favourable clinical and
biological indices of prosthetic field. Last
decade the dental practitioners manifest a
growing interest in the field of sedation and
sedation plus analgesia in the dental office,
especially for patients candidate to dental

surgical procedures.

Sedation is a continuum process starting with
full wakefullness with maintenance of the
protective reflexes ,passing along minimal,
then moderate, then deep sedation and
arriving at general anesthesia, with a
continuous increasing depression of all
physiological systems when the patient vital
signs need to be artificially supported (3). An
effective and safe sedation protocole will
allow the patient to tolerate a unpleasant and
long medical procedure, with proper
maintaining of cardiovascular functions and
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a proper response to verbal and tactile
stimulation (4). The proper management of
the sedation techniques as well as the careful
monitoring of the vital signs are requested to
reduce the accidents and complications as
well as to ensure the postoperative comfort
of the patients in the oral surgery sessions
(5). The effectiveness and safety of the
sedation procedures can be performed only if
a systemic vision of the clinical case is
considered in  association  with a
multidisciplinary protocole (6).

AIM OF STUDY

The aim of study was to assess the safety of
sedation procedures for patients candidate to
dental implant, by evaluating the sedation
levels, the changes of physiological
parameters and the rate of adverse effects .

MATERIALS AND METHOD

The study group included 120
patients (71 males, 49 females; mean age
48,6) candidate to dental implant to whom
sedation techniques were administered by
inhalosedation and general i.v. anesthesia.
After written consent, anamnesis, clinical
examen and paraclinical tests were
performed. The exclusion criteria were as
follows: any medical contraindication for
midazolam, fentanyl or propofol.

The data recording was performed by
using the information from preanesthesia
analysis bulletins as well as the clinical and
paraclinical monitorisation of patients.

The distribution of patients in relation to
anxiety score, systemic status, the type and
duration of surgical preimplant/implant
procedures as well as the type of sedation
procedures is presented in figures 5.1.a-e.
The safety of the sedation procedures was
assessed using 3 criteria (7):
-The incidence of the adverse effects during
sedation session:

o Respiratory disorders;

o Abnormal behaviour
(hyperexcitability,
euphoria);

o Vaso-vagal reactions

(exudation, sweating).

-Physiological parameters values
(intraoperative monitorisation):

o Minimal level of 02
saturation;

o Heart rate (tahycardia);

o Systolic blood pressure.

-Sedation levels (Ramsey scores) (optimal
levels < score 3):

o TI1- after induction
(opening mouth);

o T2- the beginning of
surgical procedures (after
loco-regional anesthesia);

o T3- the end of surgical
procedures.

The distribution of the patients related to
anxiety score: 13 patients with score DAS 1
(calme), 42 patients with score DAS 2
(restless), 57 patients with score DAS 3
(moderate anxiety), 8 patients with score
DAS 4 (high anxiety) (figure.1.a).

The distribution of patients related to
systemic status: 41 patients with heart
diseases, 28 patients with respiratory
disorders, 12 patients with liver diseases, 15
patients with metabolic diseases, 24 healthy
patients (figure 1.b).

The distribution of the
preimplant/implant surgical procedures: 28
implant procedures, 92 preimplant surgical
procedures (bone addition, sinus lifting) with
or without immediate implant procedures
(figure 1.c).

The duration of the
preimplant/implant surgical procedures was
under 2 hours for 122 patients and over 2
hours for 28 patients (figure 1.d).

The sedation techniques were as
follows: inhalosedation (20 patients),
sedation with Midazolam i.v. (60 patients),
sedation with Propofol + Fentanyl (40
patients) (figure 1.e).

The success rate (the rate of
completed surgery) for the
preimplant/implant procedures under
sedation was 90% for inhalosedation, 100|%
for sedation under midazolam i.v. and 95%
for sedation under propofol and fentanyl
(figure 1.1).

The protocoles used to apply the
sedation/analgesia techniques during
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preimplant/implant procedures are presented as follows.

Anxiety score

2

= Calme = Restless = Moderate anxiety = High anxiety

Figure 1.a. Anxiety score

Systemic status

.
~

= Heart diseases = Respiratory disorders = Liver diseases

= Metabolic diseases = Healthy

Figure 1.b. Systemic status

Preimplant/implant procedures

= I[mplant procedures = Bone grafts = Sinus lift and bone grafts

Figure 1.c. Preimplant/implant procedures
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Duration of preimplant/implant procedures

= < 2 hours =>2 hours

Figure 1.d. Preimplant/implant procedures (duration)

Sedation techniques

= Inhalosedation = Midazolami.v. = Propofol + Fentanyl
Figure 1.e. Sedation techniques

Completion rate under sedation

= [nhalosedation = Midazolam i.v. = Propofol + Fentanyl

Figure 1.f. Completion rate under sedation

Protocole for inhalosedation - Anestethic agent- N20O/oxygen;
technique (study group A):
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- Automatic device
overdose);

- Duration- in relation to surgical
procedure intervention ;

- Monitorisation.

Protocole for Midazolam i.v.

sedation technique (study group B):

(avoid

-induction with Midazolam
associated  with  analgesia agent (
Algocalmin);

-ending of surgical intervention (
Dexametasone );

-patients under 60 years:

Midazolam (loading dose),

administration during 2 minutes;

2 mg
slow

-at the beginning of surgical
procedures, the analgesic effect of
Midazolam was increased using 19

Algocalmin;

- Midazolam (maintaining dose) 0,1
mg/kg/h, total dose 3,5-7,5 mg (regulated in
relation to metabolic rate of patient);

- at the end of surgical intervention 8
mg Dexametasone were administered, to
reduce inflammatory processes.

Protocole for Fentanyl + Propofol
sedation technique (study group C):

- Fentanyl 2 pg/kg (1ml=50 pg);

- Propofol 0,5mg/kg (30-40 mg=3-4
ml);

- Midazolam (1mg loading dose).

Premedication was administered for

all sedation techniques, especially for
anxious
patients (Midazolam 7.5 - 15 mg oral, 2.5 -5
mg i.v.; or Diazepam 10 mg oral).

The levels of sedation/analgesia for
both study groups were assessed according
to Ramsey score (table 5.1).

Table I. Ramsey score (Ramsey 1974)

If Awake

If Asleep

Ramsey 1- anxious, agitated, restless

Ramsey 4- brisk response to light glabellar tap
or loud auditory stimulus

Ramsey 2- cooperative, oriented, tranquil

Ramsey 5- sluggish response to light glabellar
tap or loud auditory stimulus

Ramsey 3- responsive to commands only

Ramsey 6- no response to light glabellar tapor
loud auditory stimulus

The following
parameters were monitorised during the
surgical interventions: ECG, heart rate,
blood pressure, SaO02. The changes of
physiological parameters were recorded as
follows: tahycardia (>80 bpm), desaturation
(Sa02 < 97%), hypertension (sistolic blood
pressure  >140mmHg, diastolic  blood
pressure > 80). Any change of vital
parameters was regulated at once. Adverse
events are defined as unexpected and
undesirable responses to medications and
medical intervention used to facilitate
procedural sedation and analgesia that
threaten or cause patient injury or
discomfort. (8). The following adverse

physiological

events were recorded: abnormal behaviour
(euphoria, hyperexcitability), respiratory
disorders,  vaso-vagal reactions. The
externation of patients from dental practice
was performed under conditions as follows:
-vital constant functions during last
hout,
-ability to drink liquids, the absence
of nausea,
-sufficient oral hydration,
-reduced postoperatory pain
following administration of oral analgetics,
-moving/mobilisation ability,
-reduced bleeding in wound area.
RESULTS
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Data regarding Ramsey scores
(sedation scores) related to the sedation
techniques and surgical times are presented
in table II.

Preoperative (T0), the Ramsey scores
were as follows:

- inhalosedation technique: 90%

score 1;

- sedation under midazolam i.v.
1,6% score 1, 81,8% score 2,
16,6% score 3;

- sedation under
propofol+fentanyl: 100% score 2.

At the beginning of surgical
procedures (T1), the Ramsey scores were as
follows:

- inhalosedation: 90% score O,
10% between scores 1-3;

- sedation under  midazolam:
81,3% score 0, 17% between
scores 1-3, 1,7% between scores
4-5;

- sedation under
propofol+fentanyl: 90% score O,
10% between scores 1-3.

At the end of induction stage (T2),

the scores Venham were as follows:

- inhalosedation: 100% score 2;

- midazolam: 91,6% score 2, 8,4%
score 3;

- propofol+fentanyl: 100% score 2.

Table I1. Ramsey score (related to sedation techniques)
Inhalosedation Midazolam Propofol+Fentanyl
T0
Score 1 0% 1,6% 0%
Score 2 90% 81,8% 100%
Score 3 10% 16,6% 0%
Score 4 0% 0% 0%
Score 5 0% 0% 0%
Score 6 0% 0% 0%
Tl
Score 1 0% 0% 0%
Score 2 100% 0% 0%
Score 3 0% 83,3% 0%
Score 4 0% 10% 25%
Score 5 0% 6,7% 70%
Score 6 0% 0% 5%
T2
Score 1 0% 0% 0%
Score 2 100% 91,6% 100%
Score 3 0% 8,4% 0%
Score 4 0% 0% 0%
Score 5 0% 0% 0%
Score 6 0% 0% 0%

Data regarding the intraoperative
changes of physiological parameters related
to the sedation techniques are presented in
table Ill. During the sedation procedures
desaturation was absent in inhalosedation

procedure and was recorded in sedation with
midazolam i.v.(20%) and sedation with
propofol and fentanyl (22,5%).
Hypertension was recorded for 10% patients
under sedation with propofol and fentanyl.
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Table I11. Intraoperative changes of physiological parameters

Inhalosedation Midazolam Propofol+
Fentanyl
Sa02 0% 20% 22,5%
Tahycardia 0% 0% 5%
Hypertension 0% 0% 10%
Data regarding the incidence of with midazolam i.v. Respiratory disorders

adverse effects related to sedation technique
are presented in table I1V. Abnormal
behaviour (hyperexcitability, euphoria) was
recorded for 8,5% patients under sedation

were recorded for 3,4% patients under
sedation with midazolam i.v. or propofol and
fentanyl.

Table 1V. Adverse events (related to sedation techniques)

Inhalosedation Midazolam Propofol+Fentanyl

Euphoria, 5% 8,5% 0%
hyperexcitability

Respiratory 0% 3,4% 3,4%

disorders

Vaso-vagal 0% 3,4% 0%

events
DISCUSSIONS personal preferences and experience of the
The careful monitorisation  of operator and anesthesist (9, 20,21,22).

intraoperative parameters is vital in the
sedation techniques performed in dental
practices, especially in the case of patients
with systemic patologies. Our study found
the presence of systemic pathology in 96
patients, representing 75% of the patients
candidate to dental implant treated under
sedation. Considering the high prevalence of
systemic pathology the investigation of
adverse events and changes of physiological
parameters is relevant both for oral surgery
specialists and anesthesiologists.

The analysis of literature data
regarding selection and use frequency of the
anesthetic agents and sedation techniques,
found a broad spectrum in relation to the
patients’ requirement, type of surgical
preimplant/implant procedures, duration of
procedure, duration and depth of sedation,

Considering that all sedation agents
investigated din our study are midazolam,
fentanyl and propofol have the potential to
depress respiratory drive and to increase risk
of apnea and hypoxemia, the monitoring of
oxygen levels (Sa02) is a basic measure of
safety. In our study the inhalosedation was
the most safe sedation procedures as neither
desaturation, tahycardia or hypertension
were recorded during preimplant/implant
procedures. Desaturation was recorded for
20% patients sedated with midazolam i.v.
and 22,5% patients sedated with propofol
and fentanyl. Also hypertension was
recorded for 10% patients under sedation
with propofol and fentanyl. However
hypertension occurs more as a side effects of
dental surgery, due to the preexisting fear or
anxiety and it must be managed by proper
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administering of loco-regional anesthesia
(10).

Regarding adverse events, the most
frequent  encountered was  abnormal
behaviour (hyperexcitability, euphoria) in
sedation under midazolam (8,5%), a value
that is in range of acceptibility levels related
to intra and postoperative complications. The
rate.  of adverse effects (agitation,
hypertension, tahycardia, desaturation) is
associated with duration of oral surgical
procedures, high preoperative anxiety as well
as the experience and training level of
anesthesists (11,12). In our study it was
found that propofol/fentanyl technique is
associated to the lowest level of adverse
effects but with highest level (22,5%) of
desaturation. This result support a study that
found that the administering of fentanyl
(combined with midazolam) resulted in 63%
apnea cases (13,18,19).

For all the investigated patients,
adverse events were controlled using proper
measures. In cases of desaturation the
intervention was the additional
administration of oxygen. In cases of sleep
tapping or calling loudly the patients was a
sufficient measure. For all patients the doses
of midazolam or propofol and fentanyl were
kept at the lowest levels considering the
researches that associate the doses and the
risk of hypoxemia. Some studies found safe
levels of sedation both for midazolam and
fentanyl sedation agents. Both Viljoen et al
(2011) and Perrott et al (2013) found high
levels of safety and very low complications
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