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ANESTHESIOLOGY

1. Introduction

Dental Health Care Providers (DCPs) traditionally 
use finger retraction or mirror retraction when 
delivering local anesthesia.1-3 Existing dental 
anesthesia curriculums and educational programs 
have not emphasized techniques other than 
using the finger for retraction of mucosa.4-7   
Literature presents cases of needlestick injuries 
(NSIs) when finger is used to retract mucosa to 
deliver anesthesia.8, 9 Innovations towards dental 
anesthesia delivery have progressed throughout 
the years.1,4,10-13 In addition, various instruments 
exist both in clinical practice and on the market to 
aid in retraction (cheek retractor, tongue depressor 
etc).1,14-16

In 2010, a device was approved for purchase in 
the United States for use during dental anesthesia 

delivery (Fig. 1). This device is a cordless, 
rechargeable, handheld system that delivers 
pulsed micro-oscillations to the injection site. The 
disposable retraction tips consisting of two rubber 
prongs with an illuminating LED light appropriate 
for the generation 2 model can be assembled 
onto the device prior to use. If the DCP applies too 
much pressure, the device will automatically shut 
down the oscillating pulses until an appropriate 
handle and pressure is applied.17 
The aim of this paper is to examine a clinical split 
mouth study comparing two retraction methods 
and DCP’s preference during delivery of dental 
anesthesia. Our hypothesis is that introducing a 
new device will provide an alternative method 
to aid in retraction during delivery of dental 
anesthesia. The clinical implications from this study 
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may impact the practitioner’s risk of experiencing 
an NSI. Unpublished university data have seen 
preliminary data that relate the reduction in 
intraoral NSI when a mirror retraction technique 
was introduced into the curriculum.18 Although 
this paper focusses on the perception of DCPs and 
their preferred method of retraction, the authors 
are working on publishing a paper regarding the 
perception of patients involved in this study.

2. Materials and Methods

The IRB approved study (clinical trials ID: 
NCT02414620) was performed within a university 
clinical setting, informed consents were obtained 
from all participants, and occupational safety 
health administration (OSHA) guidelines were 
followed. The inclusion criteria for DCPs covered 
students enrolled in dental and international 
dental programs, who successfully completed the 
basic techniques course in their respective local 
anesthesia curriculum. These novice DCPs initially 
learned how to provide anesthesia using a dental 
mouth mirror during their training. Some DCPs 
also had prior exposure to using their finger as a 
retraction method to provide dental anesthesia, 
and none had previous experience using the 
device. Exclusions from the study covered DCP’s 
who did not complete their basic training in the 
dental anesthesia curriculum.
The armamentarium used to compare  the retraction 
methods consisted of the mirror and the device 
(Fig. 1). In addition, a standard dental syringe, 27 
gauge short needle, and 1.8 ml 2% Lidocaine HCl 
1:100,000 epinephrine were provided. The study 
protocol compared the comfort of the retraction 
method used while delivering an anterior superior 
alveolar (ASA) injection. The participants were 
required to watch a two minute video describing 
the proper use of the device. The DCP’s were 
encouraged to ask questions prior to the clinical 

segment of the study for clarification. The delivery 
of dental anesthesia was performed under the 
supervision of the principal investigators.
Prior to the injection, the DCPs palpated for the 
infraorbital foramen extraorally (Fig. 2). Once the 
injection sites were identified, a piece of gauze was 
used to dry a single injection site and then a small 
amount of topical was placed for about a minute 
at the insertion site. The insertion site for the ASA 
is the muccobuccal fold above the maxillary first 
premolar.1 The range of insertion depth was from 
5-10 millimeters for each individual patient. The 
DCPs were required to pull tissue taut with either 
retraction method applied.
The right side of the mouth used a mirror (control 
side), while the left side applied the device (device 
side) as retraction method. After initial penetration 
into tissue, the needle was slowly advanced 
apically towards the infraorbital foramen. Once 
at the deposition site, a supervising investigator 
verified the depth of insertion and delivery of 
ASA injection using 0.9 ml of the anesthetic (Fig. 
3). Upon reaching the insertion depth, the DCP 
aspirated during the delivery of the anesthetic to 
confirm that they were not within a blood vessel, 
and was verified by the supervising investigator. 
If aspiration tests were negative, the same 
syringe and remaining 0.9 ml of anesthetic were 
administered on the device side, but a new 27 
gauge needle was assembled. If aspiration tests 
were positive, indicated by the entrance of blood 
into the anesthetic cartridge, then the cartridge 
and needle were replaced. 
Per the manufacturer’s training video, the DCPs 
were instructed to install the disposable tip onto 
the device in the view of the patient. The DCPs 
then placed the device over the back part of the 
patient’s hand and communicated to the patient 
an initial perception of what the device would feel 
and sound like. The tissue on the device side was 

Figure 1. Generation 2 model of Dental Vibe 
System (device) provided by Bing Innovations, LLC

Figure 2. Extraoral palpation of Infraorbital 
foramen
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prepared exactly as on the control side, including 
topical application after drying the insertion site 
with 2x2 gauze. Prior to the injection, the device 
was placed in the mouth over the area of the 
insertion site and kept on for five seconds. The 
needle was inserted in close proximity to one of 
the two tip prongs, and advanced to the deposition 
site where anesthetic (0.9 ml) was delivered 
through an ASA injection (Fig. 4). Verification of 
insertion depth, amount deposited, and aspiration 
tests were conducted by both the DCP and the 
supervising investigator. Upon completion of the 
delivery of the anesthetic, the needle was removed 
from the mucosa, and the device remained on for 
an additional five seconds as instructed by the 
manufacturer. 
The DCPs were given a one page survey (appendix 
1) and asked to circle their preferred answer. The
questions from the survey inquired about the 
DCP’s perception regarding the study. Question 
1 asked if the DCP was compliant with watching 
the training video for the device.  Question 2 asked 
about anxiousness and comfort when delivering 
the ASA injection on the control side. Question 
3 asked about anxiousness and comfort when 
delivering the ASA injection on the device side. 
Question 4 asked the DCPs about their preferred 
retraction method. Question 5 asked the DCP’s 
which retraction method is perceived as easier.
Chi-square tests of goodness-of-fit were conducted 
to investigate whether there was a significant 

difference in the proportion of respondents 
that chose the various categories within one 
criterion. In a few surveys, the DCPs chose multiple 
preferences among the given answers making 
cross statistical studies meaningless. As a result, 
these respondents were not part of the analyses, 
leading to some missing data.

3. Results

62 DCPs participated and there were no reported 
NSIs. The DCP’s were compliant with watching 
the recommended training video from the 
manufacturer.    Regarding comfort and confidence, 
about the delivery of the anesthesia on the control 
side, 11 stated they felt “uncomfortable and anxious” 
while the remaining 51 responded favorably: 
“comfortable and confident” leading to a p-value 
of less than 0.001. The p-value confirms that the 
proportion of participants who felt comfortable and 
confident was significantly higher than the proportion 
that felt uncomfortable and anxious (Table 1).
When asked about comfort and confidence during 
the delivery of the anesthesia on the device side, 
17 DCPs answered they felt “uncomfortable and 
anxious” while the remaining 45 stated they were 
“comfortable and confident” leading to a p-value of 
less than 0.001 (Table 2). As in the previous case, this 
p-value indicates that the proportion of participants 
who felt comfortable and confident was significantly 
higher than the proportion that felt uncomfortable 
and anxious.

Figure 3. Control side featuring mirror retraction Figure 4. Device side featuring device retraction

Comfortable and Confident Uncomfortable and anxious  p value
51 11 < 0.001

Table 1.  During Delivery on Control Side  

Table 2.  During Delivery on Device Side  

Comfortable and Confident Uncomfortable and anxious  p value
45 17 < 0.001
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The participants were then asked about their 
preference of the retraction method; 22 responded 
they prefered the mirror to be used for the delivery 
of the anesthesia,  29 preferred the device, and 3 
preferred their finger as retraction (Table 3). Due 
to the small number in the last group, it was not 
possible to conduct a formal statistical analysis. 

However, when asked to choose the method that 
was easier, 30 chose the mirror, 18 the device, and 
10 said using their finger for retraction was easier 
(Table 4). This resulted in a p-value of 0.005, which 
indicates that there is a significant difference in 
the proportions of participants choosing the three 
different methods.

Mirror Device Finger
22 29 3

Table 3.  Preference of retraction method

Table 4.  Retraction Method that was easier

Mirror Device Finger p value
30 18 10 < 0.005

4. Discussion

The results from this study relate with the conclusion 
from Haskell et. al, that novice practicioners can 
become comfortable with a learned technique 
using mirror retraction to deliver anesthesia19. 
From the results, the porportion of participants who 
felt comfortable and confident, was significantly 
greater than that of the other porportion feeling 
uncomfortable and anxious (p-value <0.001). 
In some cases, as with learning how to use a new 
device, 27% of the DCP’s expressed anxiousness 
and discomfort.  Limited evidence exists assessing 
anxiousness and discomfort of the DCP when 
“trying out” novel devices.20 Our results coincide 
with studies stating possible nervousness or fear 
may exist in some people as there is an introduction 
of a new stiumuli.19,21-23

The results indicate 94% of the DCPs prefer to 
use a method of retraction other than their finger 
for delivery of dental anesthesia. The use of a 
finger for retraction during anesthesia guides 
the operator with palpating necessary landmarks 
prior to the injection,24 in addition to the retraction 
of the mucosa. As mentioned earlier, leaving the 
finger intraorally during anesthesia delivery puts the 
retracting hand of the DCP at risk for an NSI.8, 9 Regarding 
which retraction was easier for the DCP, 83% of the 
DCPs stated that the alternative retraction (mirror 
or device) was easier than using the finger lending 
to a p value less than 0.005 among the three 
methods. 
With the many advances and innovations created 
for the delivery of dental anesthesia, there is 
a necessity to consider alternative methods of 
retraction while providing dental anesthesia.9 
There are reports discouraging DCPs from using 
their finger for retraction and encouraging DCPs to 
use a safer method to deliver local anesthesia.13,25,26 
When changing technique, or working with a 
new device, DCPs need to review the clinical 
evaluations to gauge safety27 and appropriateness 
of the innovative devices. 
Our hypothesis and clinical implication were 
confirmed. Comfort and confidence with use of an 

alternative retraction method (mirror and device) 
was found to be a constructive perception. The 
results reassure the profession, not just within 
a university clinical setting, but also in practice, 
that there are techniques and armamentarium 
available to the DCP to assist in retraction during 
dental anesthesia. Practitioners should consider 
the value of additional training to get comfortable 
with an easier and safer technique of delivering 
anesthesia,28, 29 especially if their learned technique 
was the use of a finger retraction. Clinicians may 
find other devices or armamentarium (tongue 
depressor, or alternative retractor) that may 
provide the same retraction method similar to the 
methods used in this study. 
This study provides preliminary data to showcase 
benefits of using alternative retraction methods. 
The DCPs participating in this study are considered 
novice and show preferences and opinions 
different from DCPs practicing for over 10 years. 
More studies need to be conducted to further 
investigate the benefits of using a fingerless 
retraction method, its relation to NSIs, and its 
effectiveness in dental anesthesia.

5. Conclusion

As with providing any dental care, the dental 
practitioner should be comfortable and confident 
with the delivery of dental anesthesia. This 
study explored other techniques for retraction 
when delivering local anesthesia; an area that 
needs further exploration. Our results show that 
noninvasive techniques and armamentarium 
can be useful when delivering local anesthesia. 
Retraction techniques help in reducing the risk of 
NSIs, which is a benefit to the dental providers. 
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Appendix 1: Operator Survey for Device Study

1. Prior to using the device I watched the required training video
a) Yes
b) No

2. �When delivering the anterior superior alveolar (ASA) injection using the mouth mirror for retraction, I
felt
a) Uncomfortable and Anxious
b) Comfortable and Confident

3.  �When delivering the anterior superior alveolar (ASA) injection using the device for retraction, I
felt

a) Uncomfortable and Anxious
b) Comfortable and Confident

4. The retraction method that I would prefer to use is
a) Mouth mirror
b) Dental Vibe system
c) Finger retraction

5. The retraction method that is easier for me to use is
a) Mouth mirror
b) Dental Vibe system
c) Finger retraction
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Cases in literature present needlestick injury occurring
q a. Only in Oral Surgery;
q b. When in general practice models;
q c. When finger is used to retract mucosa;
q d. Only to dentists and hygienists.

The device used in the study features a 
q a. Disposable retraction tip;
q b. Automatic shut down if too much pressure is applied;
q c. Cordless unit;
q d. All of the above.

Fingerless retraction during local anesthesia delivery
q a. Is proven to be a superior retraction method;	
q b. Is a difficult technique to learn;
q c. Helps to reduce risk of intraoral needlestick injury of dental provider;
q d. Is taught in all dental curriculums.

Prior to delivery of the anterior superior alveolar (ASA) injection block, providers 
should
q a. Identify the extraoral landmark
q b. Look for edentulous areas within the maxilla;
q c. Retract tissue while using finger;
q d. Confirm blood is not in cartridge container.
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