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Abstract

Purpose: The purpose of this study was o evaluarr the ¢ff-
cacy of a computeriaed amesthesia delivery system in reducing pain
during injections when comparsd with a raditional delivery sys-
tem (s.¢., syringe). v

Meshody: Subjects cansissed of 57 parients between the ages of
5 and 13 needing operarive dencistry using locil anesthesia. FPa-
tienrs were randomly assigned 1o cither the compurerized or
traditional anesshesia delivery syseem. Inferior alveolar block in-
Jectiens, palatal, amd buccal infilirarions were the anly injections
administered throughour this study. Pain bebavior was videotaped
and coded shroughout the sudy. Pasn perceprions were rated us-
ing a 10 point visual analogue raring scale. Subjects were alto asked
Yo ras¢ sheir overall sasiifaction and approval of the denriss and
the mearment received.

Rerules: Reswles of mulbsivariaze analysis of variance indicared
that there were no yignificant differences berween the computer-
ized and the wradisional method of administering local anesthesia
when coriparing pain ratings and pain behavior. Average pain

“vatings for the compurterized method were 4.5 whils the average

ratings for she tradivions! method were 3.6, In addivion, all sub-
Jects reporsed overall satisfacsion with their dental sreatmens and
vhat they would e willing 10 revurn in the future.

Conclusions: A compuzerined anesthesia injection method was
Jound o be compdrable 1o the tradinonal method of anesthesia
snjection. (Pediavr Dens 21:422-424, 1599)

ince che introduction of local anesthetics, the injection

has produced pain and anxicry in patients. Yet, local an-

esthesia is necessacy and is arguably the grearest advance
in pediawic dental care.! For most operative procedures in den-
tistry, when anesthesia is properly administered, it is a dentisc's
greatest wid jn rearing children comforusbly. Teday, there is
litde excuss for nor using lacal anesthesia because it offers the
advantage of child/paticat comfurr, cooperatos, and operasor's
better performance.!  Unfortunarely, even with this advance
in denrisury, pain and anxiety continue o be 2 problem with
mnjections. Numerous stidies have been conducted in an cf-
fort to wry to achicve a painless injecion.® +4 However, studies
congdnue 1o show that 30-40 million peaple in the Unired Sraces
are “phobic” and avoid dental wextment, while 909 of dencal
patients reporr being anxious abourt receiving dental injections.
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To deal with chese concerns, dentists have used topical
anesthesia and prolonged injection time during the adminis-
tration of Jocal anesthesia in an effort o reduce pain. These
techniques have helped, but they have nor climinared the pain
associated wirh anesthesia injections; 2nd administering Jocal
aneschesia with the wsdidonal syringe continues to be painful
for children and adulus alike. This is 2 particular concern in
pediacric dendistry, where nearly one in fous childzen present
with significant management problems associated with pain
during trearment. There is also cvidence thac dental fear and
anxiety in adules is often learned in childhoad.*¢" Thus, den-
tists continue to search for cechniques to make injections Jess
painhul, :

Recontly, 2 computerized local anesthenic delivery syszem
has been developed as 2 possible means of eliminating injec-
tion pain.® The "Wand” delivers anestheric at a consrant
pressuze and controlled volurne, regardless of the resistance in
the tissues. Slow injections can be regulated more precisely by
this computerized sysiem than the traditional syrings. Precise
regulation is imporeant because pressure and voiume are
thoughe to bz dirsctly related to pain.*® Although dentists have
wied w regulate the pressurs and volume of anestheric given
by pushing slawly with their thumbs, manual gauging is not
perfect. Gauging the pressure and volume of the anestheric
injection is difficulr because the amount of resistance and pres-
suse needed varics with each individual. A computerized
system, however, offets considerable promise of reducing pain
predisely becausc it can contro) pressure and volume. Several
uncorrolled clinical reporzs offer promisiag data yet no well-
coptrolled studies have been conducied o empirically evaluare
this potenciul.'!" 1n addition, no dat cxist cvaluating the cf-
ficacy of 2 compurerized anesthesia system wich children,

The purpose of this investigation was 16 provide a well-con-
wolled cmpirical evaluation of the effects of a compurerized
anesthetic injccrion system for reducing the pain and discom-
fort expezienced by children during local injections. Given the
propused ability of the system to provide delivery of anesche-
siz under constant pressurc and controlled velume, we
hypothesized thar those childzen who experienced anesthesia
adminisvered by the “Wand" would report less pain, exhibix
less pain behaviar, and cepart greater sacisfaerion wich tear-
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Fig 1. Computarized locsl anesthesis delivery syscem.

ment, whea compared to children who experienced a rradi-
.tonal anesthetic injection method.

Method

Subjecty

Fifty-seven children ranging in age berween five and 13 years
of age were used in this study. They were a sample of patients
who were in need of aperacive deadistry using local aneschesia.
There was no gender, race, ot ethnic restricdons used in che
study. Subjects were selected based solely on cheit need for
aperative dentistry cequicing local anesthesia and meeting the
age criteria. Patients were excluded from the study if chey had

significant behavioral management problems. The parenc ot

guardian gave boch written and verbal consent for =he inscicu-
tionally approved study.

Equipment’

The local apesthecic was delivered using cicher the Wand or
the craditional syringe. The Wand (Figure 1) is 2 U.S. Food
and Drug Administracion { FDA) approved device and is prod-
uce of Milestone Scientific’ All injections consisted of 2%
Xylacaine wich 1:100,000 epinephrine, administered wich 1 30-
gauge needle. Aneschetic could be delivered ar cwo rates. The

|.8ce). buccal inhlirations (carpules.90ec), patatal infilerations
(1/8 curpule/ 23¢cc). Nitrous oxide was nog used during any
of the injections. Prior o the initation of the study, 2 pilor
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study was performed to refine che dentisc's skill in admisister-
ing local aneschesia using the Wand.

‘Dcpendcnl Measures

Perceptions of pain were provided by sach shild using 1 10
point visual analogue scale (VAS). Abour the size of a small
plastic ruler, one side of the VAS consisted of an inrecval seale
ranging from 0, reprssenting no pain or discomfore, o 10, rep-
resenting roaximum pain and discomfore, On che oppasire side
of the VAS was 2 coloc bar with vacying gradients of red. The
botrom of the bar was white and narrow, representing no pain.
The bas gradually widened and graduated o increasingty darker
shades of red, represending maximum pain and discomforr.

Pain behavior was measured using an esablished pain be-
havior code. '* %" The four pain behavior caxegories used were
1) aon-interfering body movemens, 2) <rying, 3) movement
disruptive co weatment, 25d 4) movement requiring restraine,
(Table 1) A rescarch assistant observed all wreaument sessions
and coded ocaurrence of chese behaviors oa 2 15-second inter-
val recording system.

Trearment satisfaction was evaluated using a modified ver-
sion of the Abbreviated Acceprability Rading Profile.”? Subjects
rated, using a six poinc Likere-type rating scale, theic agresment
with five scatemnents regarding cheir satisfacdon with mearmenc,
cheir comfort level, and their willingness ta requrn 1o the dlinic
(Table 2). A toral score above 20 was considared favorable.

Finally, the acrual ameunt of dme required w administer
each injection was recorded for each type of adminiscracion.
Procedure
Subjects were drawn from 4 continuous sample of patients on
record in a Pediatric Deacal Clinic ar a Jarge midwestern medi-
cal cencer in an urban sersing. Each of the patients was
scheduled for operative appointments requiring local anesthe-
sia. Prior t0 entering the denral operucory, che cesearch was
explained and informed consent was abrined from the par-
entor guardian. The subject was then escorted by che research
assiseant 1o 2 small consulation room where the VAS was ex-
plained. Each child then assisted in developing their own
anchor points for the pain rating scale. Each subject was then
sandomly assigned co sither che Wand or the traditional sy-
ringe condition for adrinisuation of local aneschesia.

The tissues were dried wich 2x2 gauze then ropical anesthedc
was placed and remained in place for 30-45 seconds. The in-

| 1. Body movement (B): Movement of any part of the body of
15 em ar more. This could be one motian or a codtinuum
of uninwerrupted motions wichous a bezak. Scoriag cccurred
during che interval occuered ot whea the cricetion was met.

general were scored within this cacegory. Noc included were
cespanses to yuastions from dontist or deacal assistanc,
laughing, or tatking chat was pacently not due to pain.
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I 2. Crying (C): Any crying, compiainiag, oc vecalizacions in

Snld (o Drepare 101 possiDie irUrDANLE WEre A0 Coun ced.

i 4. Dendisc interference (D): This iacluded any disturbance thac
incerfered with the dencal procedurt and caused che dentise
0 sup cempurarily.
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was 3.6, Average psin behavior was ob-
served during 29% of injection tntervals for

! liked che dentist wha worked on my teeth today. . o} children who experienced the Wand and
T P i s 6| during 33% of the injection intervals for
Strengly Disagree Slightdy - Shighdy Agree Strongly children who experienced the tradicional
Diisagree N Disopree  Agrec - Agree | mechod of injection. A multivariate analy-
The trenemenc | received todsy did NOT hurt, sis of variance was conducred to evaluate
B MR R i T, TTTTU T these differences hereeesn sjection merhe
ongy N, gty slighdy e ongly [ ©d¢ across mrasures of both pain ratings
Disagree Disagree Agree Agrec and pain beﬁavzor. The statistical amalysis
T enjoyee my cripM::‘t;&c dentist today. h T | foux}d ne significant diff.ucnccs beoween
'4’ : : - 5 7 ‘-‘—---5-'—~-—--~-g---~' the Q’/?nd and the cradmcn:l'method.of
Strongly Disugree Slighcly Slighely Agree Scrangly ;irgll“‘:'f{;%g) local anesthesia (F=1.18,.
Disagree Disagree Agree Agres P e . .
- - To see if there was an interaction be-
Liked hows | was weated coday. , eween the location of the injection and the
! 2 o3 4 - 5 6 injection method used, data were broken
Swongly Disagree Slighely Slightly Agree Strongly down by three injection locaticns: inferior
Disagree Disagree Agree Agree alveolar block, buccal infiltradioa, and pala-
J ap willing @ come back to see this denrist again. B tal infiltzarion (Table 33, Ap interaction
] — 3 4 5 8 model of che MANOVA was used and no
Swongly - Disagree Slighely Slightly Agree Serongly significant interactions were found for du-
Disagiec Disagree Agree Agiee ration of injection, pain ratings, or pain
- behavior (F=.84, Px.44),

jection was then administered. Infilcrations and inferior alveo-
lar nerve blocks were the only injections given. For che Wand.
the procedures were those specified by the manufacturer. A
slow rate of adminiswation was used prior to needle insertion.
The handpicce was then rotated upon inservion, to reduce
“needle deffecrio:x. Upon evidence of negative aspiration, the
fast zate of administration was used, per manufacrurer instruc-
uons. Once anesthesia was obrained, dental treatment was
delivered.  The tell-show-do technique was used with, every
patienc. However, the subjects were kept blind 1o which deliv-
ary svstem was used {i.e., padenes wege visually shielded from
seeing the injection device) and no subject was used in the study
twice. The same operator was used throughout the study.
Behavior coding bégan when the dentist was both lockisig
at and rouching the mourth of each subject. Coding stopped
when the dentist ioaked away or ceased touching the parient
for five seconds. Coding also ceased during the pain scale rat-
ing procedure. Pain ratings were solicited afrer each injection,
The treazment satisfaction tating scale was administered ar the
conclusion of treatment by the research assistan: while the den-
st was our of the room. :

Resulns

Overall, the subjects’ average ratings of pain for the Wand was

4.5 whie the average pain rating for the traditional mechod

Finally, the average post-treaunent ac-
‘ .ceptability and sarisfaction scores were
averaged, revealing mean scores of 22.4 for the Wand and 24.4
for che wadirional injection. A two-tailed, unequal variance &
test found no significant difference in these scores (m=.133,
P=.89) .
Discussion
Contrary o what was expected, the resules saggest thar the
computerized system of anestheric injection did not produce
significantly less pain or pain behavior in children undergoing
nesthetic injections whea compared wich children who expe-
tienced a traditional injection by syringe. Analysis of overall

means for each of the dependent measures suggest thar chil-

dren who were exposed to the traditional methed of injection
were not more liksly to repor significant pain, Were notmore
likely to exhibit disruprive pain behavior, and were not more
Jikely o repart dissatisfacrion with trearment. In peneral, all
the subjeces in the study reported only mild-moderate paun and
discomforr and were genecally sarisfied with veaument.
Given tha this is che first controlled investigation of 2 com-
puterized anesthetc injection methed with children, ir would
be premaruse to discard the Wand as ineffective. Certainly,

addicional scudies will be required beforr.any conclusions can

be drawn with confidence. In addition, there are several limi-
tations to this scudy thar require the resules o be interpreted
with caution.  First, the sample population must raise ques-

i  Duration {sec) - % Disrupuive Bebavior Pain Raring

i Injecdicn Site Wind  Tradidona Wand - Tradidonal Wiand  Tredidunal

I _Block (ve37) 616 4.7 48 46 5.00 4.062

i Buccal (neB6) 353 20.0 39 52 4.38 3.35
Paatal (v=25) 114 11.7 45 33 3.80 3.93

\
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tons sbour the generalizabslity of che results. The study popu-
lation consisted peimarily of low-incame families who might
have significantly different dencal histories than children from
middle and upper income families. Farnilies with fewer
resources might delay dental creavment until more invasive
procedures are necessary. Asa resulr, cheir children might have
carly dental experiences thac are more uncomforrable than those
who practice good preventive maintenance. Fugure research
will need 1o exploce the cHectiveness of chis type of device
wich different populations.

Second, there may be some question regaxding the validicy
of asking children o race heir own pain. Although, visual ana-
logue scales are widely regarded as valid for children over five
years of age. ' In addition, independent pain behavior mea-
sures were significantly correlated with the pain ratings (r+.40,
P<.01, N=128), suggesting that the pain ranngs were valid cs-
timarcs of discomfort.

Thied, che deatiar in this invesdigation was not blind to che
hypothesis. In additioa, che dentist was also one of the inveas-
tigarors, making the results subjrer w experimenter bias. Buc
ic seems unlikely char bias would have played a facror, given
that the results were counter 1o what had been anccipated.
Indeed, one mighe argue dhac this fact lends even more credence
ta the resuls. S :

Finally, the manufacrurer suggested thar the race and lo-
cation of administration might be critical variable: that
influenced the ouccome in this iovestgation. For eample, the
Wand is promoted as 2 device chat is pasticularly effectve with
palatal and periodontal ligamental (PDL) injections. While we
did not perform PDL injecdons, we did not find any differ-
ences with the palatal injectians. It was also suggested that
using che siower rate of administratioa for 2 longer period of
time might have improved the outcome. While we closely fol-
lowed the dicections provided with the cquipment, the cffect
of using an even slower administration time warranes furcher
invostigadion,

Perhaps one the most important aspects of this {nvesriga-
toa to keep in mind is chat pain is 1 complex phenomenon
that is impacted by 2 wide vasiety of concexcual variables. While
the pressure and volume of anesthetic administration mightbe
w0 iraporeant variables, chere are others char mighr impace di-
tectly on che efficacy ofa compurerized administration device,
For example, the skill {evel of the deaist in administering in-
jections with syringes might be important. A less skilled denist
might find the Wand more beneficial. Likewisc, the percep-
tons of the child and che andcipated discomfort may be a
eritical factor. Children who are acrually introduced ra the
Wand and who c2a hear abour ir's eperation and bepefies may
then experience the device as wruly beneficial. Each of these
arcas will need to be explored in grearer decail to ulrimagely
determine the efficacy 2nd limicacions of 2 computerized an-
esthetic device for children.

Conclusion

L. A compurerized aneschestic injection method was found
to be comparable to che tradicional mechod of anesthesia
injecrion.
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