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Sedation in dentistry* is continuously under review and study in order to achieve the maximum safety 
during the procedure. The use of conscious sedation in dentistry** is related to the anxiety associated with 
experiencing pain during the dental treatment. Conscious sedation provides a depression of the central 
nervous system (CNS) during which verbal communication is not altered all along the procedure. At the 
same time airways remain clear.1 Dental practitioners’ preferred technique is intravenous (IV) sedation in 
the 80% of the cases, and enteral sedation in the 30% of the dentists.2,3 The preferences are related to 
titration being more difficult during enteral procedure4, post-graduated training required for the use of 
single or multiple medications technique5 and complex pharmacokinetics of the drugs involved in the 
procedure. Benzodiazepines are the most common drugs used in Europe for conscious sedation and their 
use varies between the different countries.6,7 The dentist must be able to choose the most appropriate drug 
depending on their characteristics:  site of action8, if they are tranquillizers, hypnotic medications9, what is 
their pharmacokinetics and pharmacodynamics.10.11 
 

Clinical effects and site of action of benzodiazepines. Benzodiazepines have effects on different part of the 
body.  Action sites are distributed on the grey matter, mostly in the anterior part of the brain. Secondarily, 
depending on the type of benzodiazepine used, heart, platelets, adrenal system and other part of the brain 
such as midbrain, hypothalamus and hippocampus and bone marrow are involved too. Benzodiazepines like 
diazepam, which has got long elimination half-life, but also benzodiazepines with short or medium half-life, 
act on the lateral part of the amygdala as allosteric modulators of the GABAA

 receptors.12  Benzodiazepines 
can be also found in the synapses of descendent bundles modulating the pain on the spinal marrow.13 
Enteral conscious sedation***should prioritize drugs which are more specific for GABAA-α2 receptors 
connected with anxiety and muscle relaxation. For this reason, medications more compatible with GABAA-α1 

receptors should be avoided as they cause sedation, anti-convulsive reactions and amnesia.14 As those 



medications act on the central nervous system, not all the effects can be predicted. Dental practitioners 
should be able to choose the medications that can control anxiety levels.15 Drugs should be also chosen 
depending on the regulations of the country they belong to.16  
 

Sedation induction through co-enteral sedation. In enteral sedation is important to know how to associate 
different benzodiazepines with tranquillizer features. Usually, two drugs are enough to reach a positive 
outcome. Particularly in IV sedation, drugs with tranquillizer properties should be preferred and titration 
should be performed to avoid exceeding the dosage. Co-induction technique****, which is common in 
Intensive Care, can be applied to IV sedation. The method consists in combining different drugs which are 
similar or different between them, with morphine type medications and sleep medications. That method17 
allows to reduce the length of the operative time and the costs, provides more safety and is easier to 
control. Co-induction technique****, if applied in enteral sedation in dentistry, requires the dental 
practitioner to know the pharmacokinetics, pharmacodynamics and the effects of the drugs used.18 
Co-enteral sedation******   can be applied once a safe method has been identified and the appropriate 
drugs have been chosen. It must be set up on a maximum safety principle and respecting the principles19 of 
conscious sedation following which no need to manage upper airways and cardiac system is needed in 
conscious sedation.20 Benzodiazepines should be chosen based on the rapidity of the effect, low length of 
action time, fast clearance and no active metabolites produced (table 1). 
In co-enteral sedation******, medications used for sleep induction or anxiety are more appropriate than 
benzodiazepines with low tranquillizer effects. In this study the benzodiazepine used is lorazepam, 
associated with chlordemethyldiazepam (CDDZ) if needed.  

 

Co-conscious enteral Sedation principles. Phases:  The method of co-conscious enteral sedation in dentistry 
presents the following phases: 

• Sleep induction the night before the treatment with enteral lorazepam 2mg at 8.00 pm (fig.1); 
• Treatment performed in the morning; 
• Tranquillizer induction in surgery with enteral lorazepam 1mg (fig.2); 
• Second dosage of lorazepam 1mg 60 minutes before the procedure, even in the journey to the 

dental practice; 
• Second dosage allows a Co-enteral conscious sedation***** as a result of the residual elimination 

of the first dose and the absorption of the second one; 
• Patient enters the surgery after 60 minutes of second dose and evaluation of the tranquillizer effect 

with Visual Analogue Scale (VAS); 
• End point of relaxation should be measured in points; 
• When end point is satisfactory for the patient (VAS = 10 points) the dentist can perform the 

treatment without any further dose; 
• If VAS not maximal, enteral CDDZ can be given; 
• In this case treatment will be delayed approximately 5-7 minutes after CDDZ dose; 
• CDDZ dose is calculated on the VAS level (fig.3); 
• CDDZ dose is taken with syringe 1ml; 
• Conversion dose from ml to mg is 1ml of CDDZ = 1mg of CDDZ; 
• CDDZ doses are calculated on the basis of the fraction as explained in fig.3. 

 

Table 1.  Strong action benzodiazepines. CDDZ is a low action benzodiazepine with long t½β half-life 
elimination and immediate effect. 



 ____________________________________________________________________________________ 

Drugs                                dose                   Initial                                               time                  active metabolites 
(strong action)                (mg)                   effect                   t½β               before pick                 
                                                                      (min)                 (hours)                (hours)                       (yes/NO) 
 
Alprazolam                  0,50 – 0.75          60 - 90                 6 - 12                        2                                 NO 
Lorazepam                          1                    30 - 60               10  -  20                 1,5 - 2,0                          NO 
Triazolam                            1                        30                     2  -  4                         1                                NO 
Clonazepam                      0,5                      60                        40                           4                                 NO 
Brotizolam                        0,5                        8                          5                            1                                 NO 

Drugs 
(low action) 

 
CDDZ                                 1-2                    4 - 2                    115                       1 – 2                         lorazepam 
_____________________________________________________________________________________ 

 

Drugs. Drugs used in co-enteral conscious sedation*****  must belong to the benzodiazepine group with 
strong tranquillizer effect (table 1). Their properties are: 21  

• Low interval between assumption and tranquillizer effect; 
• Short or medium t½β; 
• Maximum plasmatic concentration time is short. That allows to give more than one dose during the 

day at regular intervals for anxiety treatment; 
• They require lower dosage compared to low effect benzodiazepines; 
• They can bind receptors GABAA, specifically they bind receptors with sub-units GABAA-α1-α2-α3  and -

α5 together with sub-units -β and -ϒ.22 The pharmacokinetics of strong effect benzodiazepines tells 
us that those medications have a selective action on sub-units GABAA-α2    producing tranquillizer 
effects. Other benzodiazepines are more selective for sub-units GABAA---  -α1

23    producing mainly 
sedation effects. In table 2 are indicated the sub-units GABAA -ergic related to each different effect.  

                                                                                                                                                                                                                              

Table 2. Illustration of the effects of each different sub-units   contained in receptors GABAA. Selective effect 
of strong Benzodiazepines for receptors  -α2   results in a tranquillizer effect. GABAA-α2 , sub-unity is the most 
important mediator in the physiopathology of the anxiety disorders. 

_____________________________________________________________________________________ 

                               Sub-unit                                             α1                  α2                   α3                  α5 

                               Sedation                                            +                     -                      -                     - 
                                 Amnesia anterograde                   +                   ND                 ND                 ND 
                                 Anti-convulsion                             +                     -                      -                     - 
                                 Tranquillizer                                   -                     +                     -                     - 
                                 Muscle-resolution                         -                     +                     +                    + 

____________________________________________________________________________________ 

ND = no determinate  



____________________________________________________________________________________ 

 

Treatment in co-enteral conscious sedation. Pre-operative assessment of the patient needs to be done 
following this scheme: 24 

• Dentist needs to estimate the type of the treatment, medical history, interactions between the 
medications that the patient is on and the benzodiazepines, obtained informed consent and speak 
to the patient’s GP if needed; 

• Pre-op assessment few days before the treatment; 
• Patient needs to be escorted to the practice and back home from the same person; 
• The chaperone is responsible of administering the first dose of  lorazepam  the night before the 

procedure;  
• The chaperone is responsible of conserving and administering the second dose of lorazepam before 

the treatment; 
• The chaperone needs to be aware and to understand the effect of the sedation treatment; 
• Chaperone and patient need to check the doses given the night before and the day of the treatment 

before going to the dental surgery; 
• Drugs need to be kept in a safe container belonging to the dentist; the container will be given back 

to him at the chek-in; 
• Responsible of the container is the chaperone; 
• The container’s content is one 2mg tablet of lorazepam, which will be taken the night before the 

procedure and 1 mg tablet of lorazepam administered 1 hour before the treatment; 
• Patient will be given dietary post-op instructions. No alcohol assumption the day before the 

procedure. 
• Patient parameters will be monitored during the treatment and at home from his/her chaperone; 
• Patient and chaperone will be informed about Benzodiazepines effects. 

 

Complications. In pregnancy lorazepam can interfere with fetus health. Patients who have had alcohol 
before the procedure may experience over-dosage symptoms and drowsiness. Contraindications are 
glaucoma, allergy to benzodiazepines, COPD, kidney disease, liver disease and myasthenia gravis. Patients 
with Major depression may become suicidal.  

 

Conclusions. Co-enteral conscious sedation***** can be performed if compatible with the length of the 
dental treatment and the type of Benzodiazepine used. The dental practitioner should use doses which do 
not exceed in a loss of consciousness. Lorazepam’s pick of action is 60-90 minutes after administering the 
drug (table 1). Pick’s concentration remains constant for 120-180 minutes and the length is compatible with 
oral surgical procedures.25,26 If additional doses are added the enteral sedation level will become from 
moderate to deep.27   Deeper levels of sedation are not compatible with dental guidelines in Europe. This 
kind of procedure would require the dentist to be confident with general anesthetic protocols too (facial 
mask, ventilation, anesthetic gas, intubation).28  
To produce an enteral sedation, the minimum effective dose is required (MED).29 For triazolam this dose is 
0,25mg. Using the maximum dose required (MRD) which is 0,5mg the patient can lose consciousness. The 
same effect can also occur with fractioned doses up to 0,50-0,75mg which produce moderate or deep 
sedation.30   Sublingual triazolam can give higher concentration, stronger tranquillizer effect 31 compared to 
the enteral administration32 and more bioavailability (28%). The hypnotic and tranquillizer effect of 
triazolam bind the receptors GABAA-α1 and recombines sub-units α1β1ϒ2 or α1β1ϒ3  or  α1β3ϒ2    and other sub-



units containing -α1.
33,34      If the dentist decides to use alprazolam, its MDR is 0,50-0,75mg and is associated 

to a maximum tranquillizer effect after 2 hours35 of the dose and length of 3-5 hours. The pharmacokinetics 
of the alprazolam delays the start of the tranquillizer effects and prolongs the length of its action. That 
makes this medication less indicated in dentistry but usually prescribed for treating generalized anxiety 
disorders, fibromyalgia, panic attacks. The alprazolam acts on sub-units -α3, -β1 and -ϒ2 and on receptors 
GABAA-α2 and GABAA-ϒ2  located on hippocampus and amygdala producing tranquillizer effects and 
regulating stress response.36    Triazolam, alprazolam, brotizolam and clonazepam have different 
pharmacokinetics and pharmacodynamics compared to lorazepam. They are not indicated for co-enteral 
conscious sedation. The half-life elimination of those drugs can vary between 2 and 10 hours (t½β = 10-12 
hours).37      Triazolam and alprazolam, if administered the day before the dental treatment, give low 
plasmatic concentrations, which are not satisfactory for the induction of the co-enteral sedation. The 
gastro-enteral administration, compared to the nasal 38 administration for example, allows 91-95% 39 of the 
drug availability, hence the 2mg dose of the night before the treatment will satisfy the induction’s 
requirement. The dentist needs to know that lorazepam’s absorption (both first and second dose) even if it 
is slower in reaching the pick, acts quicker due to its low levels of lag-time and half-life of absorption. 
Concentration’s picks and effects depend on the dosage. The 2mg enteral dose the day before the 
treatment corresponds to a plasmatic concentration of 16,9 μg/ml.40  
The two doses of 1 and 2mg provide tranquillizer effect prior, during and after the treatment, for 8 hours or 
more. The tranquillizer effects of lorazepam are explained with it being an agonist of receptors GABAA--α2 
and GABAA--α3, without causing drowsiness or hypnosis effects. Lorazepam is only partially an agonist of 
receptors GABAA-α1 and -α5 so it cannot cause drowsiness and hypnosis. At the above dosage it cannot 
cause psychomotor, cognitive or memory impairments that other drugs can cause.41 It also provides muscle 
relaxation, retrograde amnesia of unpleasant memories. Being post-op effects like the ones given in 
intravenous sedation, the patient needs to be taken home by another person.42 The co-enteral conscious 
sedation with lorazepam provides tranquillizer effects given by the addition of the two doses. The effects 
consist in different tranquillizer effects produced by an enteral dose of 1mg or less.43          
If the tranquillizer effects are not satisfactory, an additional dose of CDDZ (gastro-enteral administered and 
titrated depending on the VAS scale result) is required. The use of CDDZ is justified by its short lag time, 
which explains the tranquillizer effects provided within few minutes after the gastro-enteral administration. 
The lag-time is the time that the drug takes to appear in the plasma, which is 4,2 minutes.44  In table 3 CDDZ 
doses are decreasing for increasing levels of VAS scores. 45 

Finally, if after the two doses of lorazepam the patient’s VAS score is 4.0, the CDDZ dose will be 1,07 mg. If 
the VAS score is 6.0, the CDDZ dose will be 0,88mg (table 3).  
 

Bibliography  

• Craig DC. Royal College of Anaesthetists, Royal College of Surgeons of England. Conscious 
sedation for dentistry: An update. Br Dent J 2007; 203: 629-631. 

• Foley J. The way forward for dental sedation primary care? Brit Dent J 2002;161:161-164. 
• Hosey MT. Managing anxious children: the use of conscious sedation in paediatric dentistry. 

Inter J Paediatric Dentistry 2002;12:359-372. 
• Silvers. A sedation dentists to alleviate any anxyety. 2001-2020. Silvers Family Dental care. 
• CDSBC. Standard guidelines minimal and moderate sedation services in dentistry. August 

2018. 
• Briggs GG, Freeman RK, Yaffe SJ. Drugs in Pregnacy and lactation. 8th edition. Lippincott 

Williams & Wilkins 2008;1750-1751. 
• Stahl SM. The prescribers guide. Stahl’s Essential Psychopharmacology. 3rd Edition. Cambridge 

University Press pp. 77-81 (ISBN 978-0-521-74399-0). 
• AIFA. Riassunto delle caratteristiche del prodotto 19/11/2019. 



• Ansiolitici ed ipnotici – FV Calabria www.fvcalabria.unicz.it 
• Cascio B, Zamolo O. Le benzodiazepine nel trattamento dell’ansia: profilo clinico e 

farmacocinetico. Farmaconomia e percorsi farmaceutici 2005;6(4):353-363. 
• Griffin CE, Kaye AM, Nueno FR, Kaye AD. Benzodiazepine pharmacology and nervous system-

mediated effects. Ochsner J 2013;13:214-223. 
• Grienner J, Pasieka M, Bohm V, Gronl F, Kaczaznowska J, Pliota P, Kargl D, Wemer B, Kaonane 

N, Strobelt S, Kreitz S, Hess A, Hanbensak W. Central amygdala circuit dynamics underlying the 
benzodiazepine anxiolytic effect. Molecular psychiatry. 30 november 2018. 

• Crestani F, Low K, Keist R, Mandelli M, Mohler H, Rudolf U. Molecular targets for the 
myorelaxant action of diazepam. Mol Pharmacol 2001;59:442-445. 

• Vinkers CH, Olivier B. Mechanisms underlying tolerance after long-term benzodiazepinic use: a 
future for subtype-selective GABAA receptor modulators?. Advance in Pharmacological and 
Pharmacoceutical Science 2012. 

• American Society of Anesthesiologists Task Force on Sedation and Analgesia by non 
Anesthesiologists. Practice guidelines for sedation and analgesia by non Anesthesiologists. 
Anesthesiology 2002;96:1004-1017. 

• Haas DA. Oral sedation in dental practice. Royal College of Dental Surgeons of Ontario, 2015. 
• Amrein R, Hetzel W, Allen SR. Co-induction of anaesthesia: the rational. Eur J Anaesthesiol 

Suppl 1995;12:5-11. 
• Jones NA, Elliott S, Knight J. A comparison between midazolam co-induction and propofol 

predosing for induction of anaesthesia in the elderly. Anaesthesia 2002;57:649-653. 
• GDC. The firsts five years. A framework for undergraduate dental education. 2nd Edition, 2002. 
• Galeotti A. Inhalation conscious sedation with nitrous oxide and oxygen as alternative to 

general anesthesia in precooperative , fearful, and disabled pediatric dental patients: A large 
survey on 688 working sessions. Biomed Res Int 2016:7289310. 

• Susman J, Klee B. The role oh high-potency benzodiazepines in the treatment of panic 
disorder. Prim Care Companion J Clin Psychiatry 2005;7:5-11. 

• Reynolds LM, Engin E, Tautillo G, Lau HM, Muschamp JW, Carlezon WA, Rudolph U. Differential 
role of GABAA receptor subtypes in benzodiazepine-induced enhancement of brain-
stimulation reward. Neuopsychopharmacology 2012;37:2531-2540. 

• Rudolph U. Crestani F, Benke D. Brunig I, Benson JA, Fritschy JM, Martin JR, Bluethmann H, 
Mohler H. Benzodiazepine actions mediated by specific gamma-aminobutyric acidA receptor 
subtypes. Nature 1999;401:796-800. 

• Merin RL. Adult oral California: what can a dentist do without a special permit or certificate 
from the dental Board of California? Oral sedation. Journal of the California Association 
2006;34:959-968. 

• Dionne RA et al. Balancing efficacy and safety in the use of oral sedation in dental outpatients. 
JADA 2006;137:502-513. 

• Quanstrom FW, Donaldson M. Triazolam use in the dental setting: a report of 270 uses over 15 
years. General Dentistry 2004;52:496-501. 

• 27. Standards for the Dental Team General Dental Council. 2013  
• www.gdc.uk.org/professionals/standards/team. Accessed April 3.2017.  
• Reed KL. Basic management of medical emergencies. Recognizing a patient’s distress.  

JADA 2010;141:20S-24S. 
• European and Mediterranean Plant Protection Organization. Bulletin OEPP/EPPO Bulletin 

2012;42:403-404. 
• Pickrell J, Hosaka K, Jackson DL, Heima M, Kharasch E, Milgron PM. Expanded studies of the 

pharmacokinetics and clinical effects of multidose sublingual triazolam in healt volunteers. J 
Clin Psychopharmacol 2009;29:426-431. 

http://www.fvcalabria.unicz.it/
http://www.gdc.uk.org/professionals/standards/team.%20Accessed%20April%203.2017


• Berthold CW, Dionne RA, Corey SE. Comparison of sublingually and orally administered 
triazolam for premedication before oral surgery. Oral Surg, Oral Med, Oral Pathol, Oral Rad, 
and endocrinol 1997;84:119-124. 

• Scavone JM, Greenblatt DJ, Friedman H, Shoder MD. Enhanced bioavailability of triazolam 
following sublingual versus oral administration J Clin Pharmacol 1986;26:208-210. 

• Lelas S, Rowlett JK, Spealman RD, Cook J, Ma C, Xiaoyan Li, Yin W. Role of 
GABAA/benzodiazepine receptor containing α1 and α5 subunits in the discriminative effects of 
triazolam in squirrel monkey. Psychopharmacology 2002;161:180-188. 

• Ducic I, Puia G, Vicini S, Costa E. Triazolam is mom efficacious than diazepam in broad 
spectrum of recombinant GABAA receptors. Pharmacology 1993;244:29-35. 

• Nutt D, Mandel F, Baldinetti F. A simple dose of pregabalin: double-blind placebo- and active-
comparator controlled evaluation using a dental anxiety model: Journal of 
Psychopharmacology 2009;23:867-873. 

• Hascoet M, Bourin M, Anticonflict effect of alpidem as compared with benzodiazepine 
alprazolam in rats. Pharmacol Biochem and behaviour 1997;56:317-324.  

• Greenblatt DJ, Schillings RT, Kriakopoulos AA, Shader RI, Sisenwine SF, Knowles JA, Ruelius HW. 
Clinical pharmacokinetics of lorazepam. I Absorption and disposition of oral 14C-lorazepam. 
Clin Pharmacol Ther 1976;20:329-341. 

• Wermeling DP, Miller JL, Archer SM, Manaligod JM, Rudy AC. Bioavailability and 
pharmacokinetics of lorazepam after intranasal, intravenous and intramuscular 
administration. J Clin Pharmacol 2001;41:1225-1231. 

• Greenblatt DJ, Shader RI, Franke K, Maclaughlin DS, Harmate JS, Allen MD, Wermer A, Woo E. 
Pharmacokinetics and bioavailability of intravenous, intramuscular, and oral lorazepam in 
humans. J Pharm Sci 1979;68:57-63.  

• Kyriakopoulos AA, Greenblatt DJ, Shader RI. Clinical Pharmacokinetics of lorazepam. J Clin 
Psychiatry 1978;38:16-23.  

• de Haas SL, Franson KL, Schmitt JAJ Cohen AF, Fan JB, Dubnruc C, van Gerven JMA. The 
pharmacokinetic and pharmacodynamic of S265 1498, a GABAA-A 2,3 selective agonist in 
comparison with lorazepam in healthy volunteers. J of Psychopharmacplogy 2009;23:625-632. 

• Bradshaw EG, Ali AA, Mully BA, Rye RM. Plasma concentrations and clinical effects of 
lorazepam after oral administration. Br J Anaesth 1981;53:517-522. 

•  Ameer B, Greenblatt DJ. Lorazepam. A review of its clinical. Drugs 1981;21:161-200. 
• Bareggi SR, Pirola R, Truci G, Leva S, Smirne S. Effect of food on absorption of 

chlordemethyldiazepam. Arzneimittel-Forschung 1988;38:561-563. 

 

Referee 

*   Sedation in Dentistry. The use of drugs with tranquillizer properties in order to reduce anxiety during the 
treatment. Those drugs are called tranquillizers. They act depressing the central nervous system. 

** Conscious sedation in Dentistry. Technique bases on the use of drugs with depressing effect on the 
central nervous system without loss of consciousness. 

*** Enteral conscious sedation. Technique which utilizes drugs enteral administered acting depressing the 
central nervous system where verbal contact is intact.                        

**** Co-induction technique.  ( Tecnica che utilizza più farmaci per indurre una depressione del CNS.) 



***** Co-enteral conscious sedation. Technique utilizing different drugs, enteral administered in several 
doses. Those drugs are titrated and act depressing the central nervous system. Verbal contact with the 
patient is intact.  

******Co-enteral sedation. Technique utilizing drugs with hypnotic and tranquillizer properties, producing 
depression of the central nervous system during which verbal contact is impaired.  
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applicabilità dei farmaci scelti per l’esecuzione della tecnica di sedazione cosciente enterale descritta. 
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