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SCIENTIFIC ARTICLE

The Wand vs. traditional injection: A comparison of pain related

 behaviors
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Abstract

Pyrpose: The purpose of this study was to evaduase the efficacy
of @ computerized ancsthesia delivery system (e.g., Wand) compared
to a traditional anesthesia administration, with respect bo reduc-
ing disruptive pain related behavior during injections.

Meshods: Subjects consisied of 62 parients besween the ages of
5and 13 requiring local anesthesia for dental restorazions in the
maxilla, Patients were randomly assigned o cither the Wand or
the traditional anesthetic delivery system. A palatal approach o
the anterior and middle superior alveolar nerves and the anserior
superior alysolar nevve was used with the Wand injections. Bue-
czlinfilirasion and palaial injections were used for the wraditonal
method. FPain behavior was observed and coded, Pain rasings were
ebiained. Subjects also rated their satisfaciion wish treatment.

Results; Resules of chi-square teses found that rhe Wand injec-
tions produced significantly frwer patients who exhibited desruptive
behavior during the initial 15 seconds of an infection when com-
pared with those whe received a traditional palatal injeceion.
Wand patients were significantly less likely ro cry, ta exhibit dis-
ruptive body movements, and io require physical resiraint, In
contrast, there were no significans differences in disruptive behav-
ior when comparing the Wand with the rraditional buceal
injection. Pain ratings showed no statistical difference between
the Wand and the wraditional injections.

Conclusion: Wand injections can deliver proper anesthesia,
utilizing one palaral injection site, while significantly reducing the
likelihood of disruptive bebaviors during the initial moments of
an infeciion. (Pediatr Den 22:458-462, 2000)

D ental anxiety and fear preoccupies the mind of many

patients during dental proccdures.!? There is 2 high

correlation of adult dental fear and avoidance stem-
ming from chitdhood experiences.>4 For these patients, one
of the disturbing aspects of dencal uearment s the anxiety
caused by the fear of the denral injecrion.® When local anes-
thesia is administered properly, it affords advantages such as
child/patient comforr, cooperation, and increased operator
performance.® In pediatric dentistry, delivering a relatively
painless injecrion is the key to having a cooperative patient and
is a skill every pediarric dentist should strive to master. Hav-
ing a cooperative patient can alleviate stress and wasted rime.
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Despite the skill of the operator and the care with which |
the injecrion is administered, the pain of the injection and the
anxiety that comes with it continue to plague the profestioa.
Numerous studies have been conducred in an effort w allev-
ate the discomfort associated with the injection.™ Yex, thefia
remains that 30-40 million pzople in the Unired Stares con-
tinuc to be “phobic” and avoid dental weatment, while ¥
percent of all dental patients report being anxious about geing
ta the denrist and receiving an injection. " Because of this ke,
dentists continuc to look for betrtet and more comfortble vap
o deliver local anesthetic. Topical anesthetic and incressed
injection time have been employed with limited resulis." Even
though these techniques have helped, they have not eliminated
anxiety and fear in paticats. Administering local anesthericya
a traditional injection continues to elicit a significant pain o
spanse in masrc dencal patients, whether child or adult.

Recently, the “Wand,” a compurerized Jocal anestheric de
livery system, has been developed as 4 potential means to reduce
or virtually eliminare the pain associared with the dental in
jection, The Wand delivers anesthetic at a constant slow raxe
and controlled pressure, regardless of the resistance within ds.
sue.’? The manufaccurer has proposed that the computerizd
system delivets anesthetic at a rave below the threshold of pain,
allowing for a potentially pain free injection.” In conjunction
with this new technology, two new palaral injections thar an
anescherize multiple maxillary teeth have been defined.* A
palaal approach to the Anterior Superior Alveolar nerve (P-
ASA} and a palatal approach o the Anterior and Midd:
Superior Alveolar nerves (AMSA)™ are recommended. In both,
ancsthetic profuses the parous bone of the maxilla and produc
anesthesia from the second premolac to the ceatral incisor with
the AMSA and from canine ro canine with the P-ASA." Wik
both of these injections, profound pulpal and palacal anesthe
sia, as well as adequate buccal / facial anesthesia are thaughew
be a achieved with one injection.

Prelirninary studies perfotmed with the Wand show prom-
ising data, but only one has been conducted with chifdren
Asarch, Allen, Petersen, and Beiraghi performed a well con-
rrolled study using owo groups of children wich randomiad
assignment.'* One group received eraditional anesthesiainjee-
tions while the other received injections administered usingthe
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Wand. Asarch and his colleagues found no significant differ-
B e in pain ratings or disruptive behavior berween injections
B given with the Wand and injections given with a traditional
R wiinge. However, detpite how well the study was executed,
Y there were some problems with the study. First, Asarch etal.”
§ wed the Wand to administer anesthesia at che exace same in-
[ jection sites as 2 traditional injection. That is, the Wand was
1 wed to perform a buccal infiltration with palatal injection or
amandiblar block wich 2 long buccal injection, as would be
dove with a cradirional syringe, Asarch er al."” did nor look,
Bl bowever, at the injection sites that are thought to be specific
Y nde Wand (.5, P-ASA, AMSA), Second, Asacch et. al. av-
y' eraged the disruptive behavior measures over the entire length
B of the injection duration. Because they did not control for
i inherent differences in the durations of the Wand and the tra-
o didonal injections, it is difficult to interpret che results. Finally,
} Asarch er. al. reporr delivering che anesthesia with the Wand
aafast rate, as soon as a positive aspiration was not detected.
| However, the Wand has owo speeds co allow for slower infu-
sien and, following the publication of the Asarch study, the
manufacrorer has emphasized use of the slowet rare of injec-
ton throughout the palaral injection procedure. The purpose
of this study was to continue to explore che efficacy of the Wand
with children by extending and improving upon the limitations
of the Asarch er. al. scudy. The present investigation was de-
* sdpned to assess disruptive pain behavier and pain ratings by
dildren, comparing Wand-specific injections with traditional
buscal infiltration/palatal injections. Slower injection speeds
were used with the Wand, as recommended by the manufac-

£
[ turer, and then differences in injection durarions were

cwntrolled by conducting comparisons interval by interval
across the different types of injection.

| Method
- Sabjects

Sixgy-two healthy pediatric patients ranging in age between 5-
(3 years were used in this study, There were no gender, race,
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ar ethnic restrictions used in the seudy. Patients were selecred
based on their need for operative dentistry in the maxilla re-
quiting local anesthesta. All padents had had previous dental
expetience, including local anesthesia. No patients were in-
cluded in the study thar had easily discernable limitations of
mental stacus. The procedures and possible discomforts or
risks, as well as the possible benefits, were explained fully to
the parent or guardian and the subject and their informed
consent, as approved by che University's Instirucional Review
Board, was obtained prior to the investigation.

Equipment

The local anesthetic was delivered using either the Wand'? ot
a traditional syringe. Allinjections consisted of 2% Xylocaine
with 1:100,000 epinephrine, administered with a 30 gauge
needle. The Wand can deliver anestheric at rwo different rares
controlled by a foot pedal. The Wand delivers a full standard
cartridge (1.8cc { cartridge), however, .2cc are Ieft in the car-
tridge and microtubing after it is spent and .2¢c are spent
purging the tubing of air prior to injection. Therefore, the
maximum local anesthetic delivered by the Wand using one
cartridge equals 1.4cc. The average amoune of local anestheric
administered using the Wand was 1.0cc {range .7oc-1.3cc),
delivered as an AMSA or 2 P-ASA injection. While adminis-
tering a buccal infiliration, 1.8¢c/carpule were delivered. The
traditional palaral injecrion received 1/10 carpule or .18cc.

Dependent measures

Pain behavior was measured using an established pain behav-
ior code.'™ !¢ The four pain behavior categories used were: 1)
body movements; 2) crying; 3) movements requiring restraint;
and 4) movements requiring a temporary halt to treatment.!s

Perception of pain was provided by each child using a 10
point visnal analogue scale (VAS). An actual pain “meter” was
used, about 6 inches long and an inch wide, with a red bar chat
counld be slid freely from 0 (representing no pain) vo 10 {repre-
sendng the most pain). Children assisted in establishing the
anchors for the seale.

After the restorations were complete, overall treatment sat-
isfaction was evaluated with five questions.'* The patient used
a 6 poine VAS scale with one (1) representing strong disagree-
ment from the patieat and six {6) signifying strong agreement
to the statement by the pacient. Thetefore, the maximum soore
for teatment satisfaction was 30, with an overall score of 20
or higher penerally considered a positive deneal experience.

Procedure

Subjects were selected from 2 continuous sample of patients
of record and represented 2 cross section of children who pre-
sented at a university dlinic at a large Midwestern urban setting,
Prior to entering the denral operatory, a researcher explained
the VAS and each child then helped establish anchor points.
The child was then randomly assigned to cither the Wand or
the traditional syringe rechnique for adminiserarion of the lo-
cal anesthetic.

Topical anesthetic was placed in the area of the injecdon
site for 60 seconds for cach injection site. Nitrous oxide was
not used during any of the injections. The injecrion was then
administered. For the Wand, = cotton tip applicator was
pressed firmly to the tissue at the proposed injection site. For
the palatal approach to the P-ASA, the injection soft tissue site
is jusc laceral 1o the incisive papilla. For the palatal approach
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Table 1. Ouicome Parameters for Wand vs, Traditional Method

— -

% of patients

with any % of patients Number

distuptive 9% of paticnts with body requiring
Injection Type Duration {sec) behaviar who cried movemants festraint  Pain ratings
Wand 224 42 42 3 1 3.4
Traditional-palate 12,3~ i 74" 39 3 4.9
Tradidonal - buccal 115~ 45 32 19 1 27
* Significanily different ac the 01" and 05" levels

Results

to the AMSA, an injection is administcred half way between
the mid-palaral raphae and the free gingival margin bisecring
the first and second premolar. The needle tip bevel was placed
flat against the tissue. Administration of anesthetic art che slow
rate began and, after 5 seconds, slight tissue penetration was
established. The slow rate of delivery was continued once the
neddle penetrated the soft rissue. This allows an anesthetic
pathway to develop prior to further tissue penetration. Once
the needle tip reached the level of che bony palace, the slow
rate of adminiscration was continued until slight blanching of
surrounding tissue was visualized. This technique is to the speci-
fications of the Wand manufacrurer. Buceal infileration and
palatal injection were administeted for the traditional tech-
nique. A distraction technique in the form of a cheek wiggle
was employed for the buccal infiliration upon insertion of the
syringe. For the traditional palatal injection, pressute was ap-
plied using 2 cotron tip applicator, similar to that used with
the Wand injection, before insertion of the syringe. Once an~
esthesia was achieved, dental treatmenr was delivered. The
Tell-Show-Do technique was utilized for all padents; however,
the subjects were visually shielded from knowing which local
anesthesia technique he/she received. No subject was used
twice for this study and the same operaror delivered creatment
throughout the study.

A research assistant observed all trearment sessions and
coded occurrence of these behaviors on a 15-second interval
recording system. Pain ratings were sclicited after each injec-
tion for both groups. The research assistant cimed the duration
of each injection while concurrently coding behavior. Coding
of the “injection” procedure began at the point of tissue pen-
etration. The research assistant administered the treacment
satisfaction rating scale at che conclusion of treatment.

Dara Analysis

Statistical analyses generally used ¥* cests for dichotomous vari-
ables and t-tests for continuous variables. Ifan expected cell
frequency was less than 5, Fisher’s exact test was used instead
ofa ¥? test.  Some analyscs emphasized the first injection in-
terval (first 15 seconds). The first interval was emphasized
because it represents the initial penctration of the needle and
it also represents the patients’ initial reaction to pain/discom-
fort. For dlarity, the “Wand” refers to the AMSA and P-ASA
injections, which were administered on the palate. The two
traditional syringe techniques were designated as “buccal” and
“palaral”. Some analyses compared the Wand injection with
either the buccal or the palatal injection. Other analyses com-
pared che Wand group with the Traditional group.
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Descriptive sraristics showed that the age and gender distribu-
tion of the two groups were comparable. The mean age for
both the Wand and the Traditional groups was 8.6 and 8.0
years, respectively, while both groups also had identical num-
bers of females (N=15) and males (N=16). Both groups required
similar restorative proceduses and only one subject in cach
group required additional local anesthesia after che inidal in-
jection. Comparisons of the injection durations showed tha,
as expected, the Wand requited significantly more time than
the Traditional injections. On average, the Wand injections
required 3.73 minutes, while the traditional injections required,
on average, 2.1 minutes (t(60)= -7.92, P<.001).

Because the injection times varied significandy, statsticl
analyses were performed only at intervals in which at least 85%
of each sample were included. Thus, statistical comparisens |
were otly performed on the first six intervals thac wese ob-
served. Figure 1 shows the percentage of patients with any
disruprtive behaviors during cach of the first six successive 15
second interval of the injections. During the first 15 second
incerval, a significandy lower percentage of patients exhibited |
distuptive behaviors with the Wand injection as compared o
the Tradicional palatal injection (3* = 8.11, P<0.01). Thex
were no significant differences beeween che Wand and the Ter |
dicional buccal injection on percent with disruptive behavior §
in any of the first six intervals, |

-_['l'lc.sc diﬁ‘trcncﬂs il'l Ovel'al[ dj.sl'upti\"e behaViOI'S WEIS gm' .
erally reflected in the specific types of disruptive behaviors thar |
wete observed (see Table 1}. Significantly fewer patients cried §
or exhibited body movements during the first incerval of the |8
Wand injection than patients given the Traditional palatal ir-
jection (3 = 6.62, 11.78, respectively, P<0.05). In addiricn, §
while 5 children receiving rraditional palatal injections required |
physical restraint to complete the procedure, only 1 child r-
ceiving 2 Wand injection required reserainr to complete de
procedure. There were no significznt differcnces berween e
Wand and the Traditional buccal injection in crying, budy
movements, or restraint throughout che first six intervals.

Child pain ratings were compared across the Wand ad ‘
Traditional injections. There were no differences in painr- l
ings for the Wand compared to cither the traditional pald §
o the traditional buccal injection, alchough the traditional pab- |
tal injection did produce high ratings {(more discomfort) tha;
either the Wand or the rraditional buccal injection (see Tobe
1). Because most pain ratings were either at the maximumor§
minimum levels, the data were rtansformed to permit 4 con
parison berween the percentage of patients with pain ratin ]
of 9 or 10 on the 10-point scale. Only 4 of the patients o
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ported such very high pain ratings for the Wand injection,
compared to 10 for the palaral injection (X*=3.32, P<0.10).
Novte that this shows only a rend roward significance, even afrer
dividing the pain distribution at the most advantageous point
on a post hoc basis.

There wete no significant differences on the patients’ over-
all sacisfaction radng for the Wand (mean rating = 4.1) vs,
traditional (mean rating = 4.3) groups. No significant differ-
enices were found between the Wand (mean = 24,5, median =
26) and rhe Tradirional injection {mean = 25.6, median = 28)
method, It should be noted that the satisfaction scores were
skewed and tended to cluscer at the high end (25-30).
Discussion
Overall, this investigation found that the Wand resulted in
significantly fewer disrupdive behaviors during the initial mo-
ments of the injection when compared with a traditional palatal
injection. Indecd, nearly ewice as many children exposed to
the traditional palatal injection were disruptive compared to
those exposed to the Wand injeccion. These disruprive behav-
iors included significantly more intervals of crying and
disruptive body movernents. In addition, 5 times more parients
recelving a traditional palatal injection required restraint than
did patients anesthetized with the Wand. Finally, patients re-
ceiving the tradirional palatal injection rated the expericnce a5
more painful and more of them rated the expericnce as ex-
remely painful than dig those who experienced che Wand. In
sam, the Wand appears to offer a valuable means of reducing
the disrupsive behavior of children during the initial moments
of a palatal injection,

Any benefit derived from the Wand seems most likely ar-
tributable to the slow rate of delivery of 2nesthesic solution,
On average, the Wand injections were nearly 110 seconds
Iongcr than a traditional huccalfpala[al injcctjon. Indeed, the
manufacturer claims thar it is precisely this slow rate thar al-
lows the Wand to deliver anesthesia wich less pain.'? Further,
the markedly longer injection times did not have a negative
impact on che subjects’ cooperarion with trearmenr.

The Wand was not found o preduce any significant ben-
efit over a rraditonal buccal injecrion, There were no
differences in disruptive behaviors, pain ratings, ot theamount
of restraint required. Thus, 2 palaral injection given with the
Wand was comparable to a traditiona! buccz! injection. In
addition, all of the children reported being satisfied with trear-
ment. Therefore, the Wand may be a realistic alternative to a
traditional buccal injection,

In conzrast to the recent Asarch investigation of the Wand',
the current investigation found that the Wand can administer
local anesthesics in a manner thar produces significandy fewer
disruptive behaviors and less discomfort compared w a tradi-
tional innjecrion. Thus, the manner in which the Wand is used
may be cridcal, In the Asarch investgation, the Wand was used
a5 an identical altermative to eraditional injections and ir did
not appear to offer any benefit. In this investigation, how-
ever, where the Wand was used to deliver anesthesic, using a
unique palatal approach o P-ASA and AMSA, it did appear
1o offer significant pain reduction benefit.

Although the impacr of the Wand on disruptive behavior
is an important consideration in deciding whether to use the
Wand, chere are ather consideradions. First, che physical equip-
ment is approximately $1,000 and there is a per use cost of
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$1.25 for the rubing and the luer lock needle 1ip, 1n addirion,
the Wand requires significantly more time to administer anes-
chesia. However, there are several benefits. In addition to the
fact that the Wand produced less disruptive behavior, we also
found thar che palaral approach to the P-ASA and AMSA pro-
duced profound pulpal/palatal anesthesia with adequate buccal
anesthesia with no collateral numbness to the lip and face.
Equally important, however, was that this level of anaesthesia
was achieved at the same comfort level as a teaditional buceal
injection. Finally and anecdotally, the Wand offers an addi-
tional benefir: Only 1.4cc or 78% of a “Wand careridge” is
actually delivered to achieve proper anesthesia. Therefore, by
using palatal AMSA injections, one can anesthedize second
premolar to the cencral incisor using 1.0cc or 18mg of 2%
Xylocaine with 1:100 epinephrin. This holds true for the PASA,
which will anesthetize caning vo canine with the same dosage.
This would appear to increase the number of teeth that can be
restored at one visit withour placing the patient in a position
of possible local anesthetic toxicity. This isan area for furcher
research.

There are a few limitations to this study that may require
the resules ro be interpreted with caution, First, chis study, as
well as the Asarch et. al. study, investigated children berween
the ages of 5-13 years old. It will be imporant to explore the
benefits of the Wand with children 2-5 years of age to evalu-
ate the benefits on 2 younger age proup. Second, the resuies
could be biased since the operator was not blind ro the ype of
injection that was being delivered. However, an attempt to
contro} for this was made by using an independent observes
who coded behavior and collected ratings. Finally, the resules
could be influenced by operator experience. Since there was
only one operator, the results may be specific for this ane in-
dividual. It would be beneficial, in the future, 1o compare the

Wand across multiple operators.

Conclusion

The cost/benefits must be weighed by each practitioner, but it
appears that the Wand, when used with che palacal approach
o P-ASA and AMSA, offecs less pain and behavior disruption
and possrbiy increased safety, making it a potcnial assct to any
pra.ctmoners armamentarium,

This research was supported in pare by grant from Milescone
Scientific, Inc. a subsidiary of Spintech, Ine., and by grant MC]
319152 from the Marternal and Child Health Bureau, Healdh
Resources Services Administration and by grant 90 DD 032402 of che
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The patients followed a ptescribed oral b
tepotted a cessation of symems during
sighs and symptoms were of

of the three a
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This study cvaluated the effectiveness of 3 mouthwashes commaenly used to treat chemotherapy induced mucositis in
an adult population. A randomized double blind clinical trial evaluated three agents, Chlorhexidine, salt and soda soda {1
teaspaon each of salt and sodium bicarbonate per pint of warer), and “magic mouthwash” (lidocaine, Benadryl and Maaloz).
iene protocol and were randomly assigned a mouthwash. 142 of 200 patients
e 12 day study period. Mo significant differences in time for the cessation of
served among the three groups. The authors conclude that give the comparable effectiveness
gents, the least costly agent, salt and, can be recommended.

Camments: This is a follow up to a previous study by this group that asszssed these three
prevent oral mucositis during chemotherapy. In both studies, each agent was found to have similar effecriveness as part o
either therapeutic ar preventive regimens. Curiously, the group treated with “magic mouthwash”, designed for its local
repotted similar pain ratings ro the other
Addren mrmpmzd[:ﬂce to: Marytin Dod, RN, PAD, School of Nursing, Box 06710, Uriversity of Culifornia, San Francico

nis and their ability to

?roups. CH

Randomized clinical trial of the effectiveness of 3 commonly used mouthwashes to trear chemo-therapy induced
mucositis. Dedd, MJ, Dibble SL, Miaskowski C, MzcPhail L, Greenspan D, Paul SM, Shiba G and Larson P. Oral Surg
Oral Med Oral Path Oral Radiol Erdod. 2000. 30:39-47.
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