interstitial tissue pressure associated with
dental injections: A clinical study

fark ML Hochman, DDS 1/ Mark Jd. cirnas, DD/
sy Willisrng, BOS, MOHID) Claudia B Hochmean, 0SS

Frisy

rated fron e

ﬂbwdweb The putpisas was 16 mensirs Ihe inlerstitial fluld pres

SLING Q6

At 10astioy

arce during achministration of incal anesihetic solution gt

within the oral sadty and 1o determing whathor ditferencaes in 5ol tssus density affoet
¥ : Y

imtarsttial fluid pressure whaen angsthatio eolition 3 adminisiored ot a (e flow mte,
Method and Materials: A computeecomtol

st thal records amd slore

tocal anesthedic delivary davice

prosaure date dying @ oulsou

Cormpafio, ilesione 5

sakdng routing centat

g conalsted of sdull salior

naois eciion was used. Subijs

and Huld pres-

1, A total of 200 injections weare administe

that rerndred local acnestt

seededd, tojealions wars daiside s of BOrgaonn 1o

ity rject) finpection, anvenet racddls soporier sl

e v DIock, grQury S—suapenos { bucesl mtiitraticns, amd aroup S--oferior ahasolar

@ (L by of lick ety TGO, 000

sineks, For all infesstions 1 ool

[RUE AN

Wi oof § ooy s E

i

s.au;:'nfie':;zms (7 U0, with corresponding mean values as follows

{reA revealed that thae

cranp 2, 8816 pst group 301180 osi. and group 4, 8

ciffervard frony all oiher groups; growgs 3 and <
. Concluston: nlersitiad

Juring administration of 4 diffarent jocal e

siatee 10

¥

i

fluicd pressore and Hesue resistance charboteniaiio

sce i POCEET TG 7

ciefined. (i

Koy words: compuier controlled drug delivery «

snesthetic dolivery swy

Tiwa voutes of chrug administraiion
[TRTERY s raation, Snteral, il g
the ;:-hyrf:i(
—- . - acfrminisiored, Looa

midlated os aaueous &
placerant F10 su
ot oF !'»i(:sto‘z;\‘%w-' Lentiviry, dhaversiy of o, Halstosd }3@$”fi,)£!l¥!fd the Tirst joc
Honnes Srbosl of Deegister ond private parcticn
thasia nerve ook &

ey ago and idend-

hed an aporopriato diag debvary syats

SYTiG

Frerpist {3

Jaore reedie” Polbowing

atd hahior

Prvats plactics, General Dentatry, Gsencistes for Dontat Haistead, numerous  mporiant phamaco
Ereesline e rhediic. e Yok, ogic adwancements  have been  mads o

s rnsre:

Feprint requests: g in

rthsdanti
<

Success, WY 310U fax

s contrast, o fe

snved Byslent Doy, 3y

oge nf Destal Se

15 v braen made {o

SYHngs ated

acheor

sarg e

Cratee oof oz Guly

Date of &

eptaney Hovpmbn 21,2008




Hochman et al

[Blg=ts ¢ contraf and mes

H

wa e Huid pres-
r figgue i real

st at the nsedle Lp within
Hme, This unioue drug delivery systemn was
designed 10 allow injections to be pedormed
while simullansously monitoring  he pres-

sure and procisely cofttolling How rads. The

coves technoiagy B bassed on a serigs of matl

amatical alporihms tunclioning in coneesrd
with & prassure ransducs, analsing bstan
taneous reultime megsurenents of the Huikd

)

ALAES,” e olala e slees

gexit pore T por

tronically processed and become a iead-

Flg 1 CompuFlo, a fluid-prassure computer.  Paok signal that regriates the entire injection
controlled local anesthetic delivery system. provess. This Hotd-or

trotled delivery ays

s Comptiarcone

VoG rEfery t B35

CompuFlo (Milestone Soilendtic) (Fig 1) The
syelem diiors frant alt previous GGLADS
i

vy orf cfing

sause 4 s desianed Lo aocept a wi

l,)‘.%{)Li ecHon) sy

i dantal o
# CGL/\L"&S Ty
artvang

u,‘HKL]

avolvisol outl O O NEV wotit—m;f)l v of

COrvtile *rmy 1 suboweneous drug
the 19408, the gl

servert as

frns, These eodicde

i TURAng W & Ciopnpnabdent (M s

T3

rimg W e used in conjunotion Gontrol Byringe, QuickSlseper (Derntad 14

with s mstaliic, breechdoading, aspiating Vechy, arwd Anae g‘u,z {Nashitka), The Compaulio

syringe. A fraditic sysiarn [ onckgenaraiion
O Aaropriatoly 2 himend COLADS with agoitional capability of deteet

il psaily s oand

o
3
2
,:;
£
£
<
<
=

onitally  remptneiing

griec] o atove preciss reanemd condi through nedibackelnog clroditey, i snticipat

& i @ that sads,iitiw wil systoms will be devalopod

fiudd How, o go FryClror vz nic

1y 10 be alte

ary innovot

thetic was developao by Spine
i ¥

alter modifications 1o e origined

vl male, i LT 08T conmitoriaisds

silodbey frogn PMilesionn Soentif hevatl anesthotic drogs. © Defingtions and

it has since been renamed the auartificadions of “slovw inivotion” havea
offered by various autbion s, One lexdbooik

Wand System rom Milestone 5

2001 are additionsl device vames Comfort detines a clow tate of daliven E1iate]
i .0 mL ey {008
SR =110 TcTe

Datwvean O i

irmge (1
Internaticinl inlo the
Ket® Thasse comvipidercomtrobie
sy (UL ALY e

Y weEs il

il asec podd QLU

fMalamed's vddely used lokibook he wacha

1y vt slower rate of dalive

thiatle delivary o

a draratic shift In sdiministration by ens g it terues of low elastic.

thwe 2 Destilal inig

s Cordrol of & fow mate during

]
D

cEior
&, Hoehmeodnitis

totis are routinely adoinisiarad ndo Hssus

wpas of vanous donsitios without an under

novel compuiaeoiiraelled dovico capabis of standing G bow differesnyt Hssues, densities

advane tmnce inlluance the outcorme

1 i clynsovios (ol

reportad,” This aystormn was ok

SRETET




G injections are w ecogrized &
Palatsl injectons weedt recogidzed W

be the most uncomifortable of all injections in
the aral condls 2 This is due, i part, 1o e
highiy irwwervated and densely packet con

nective tiss stronea of ths palade. I cone

rast, injections administered o loose alve.

olar conneotive jissue, such as hoss found

@ supraperiosieal buceoal infiltration, pro-

duce subjective pain responses  thal ai

than those in the palate.™!

Gt

additicn, paln and tissue damage have baan
stod withy unintentonal rsuma
AdtFongh lmrgely e
ported at this iime, he above ghenomermn

dantal injections.”

could also ba axpectad to relate, Tirst, (o the
redative edosticity Tound within different tissues
and, nooond fand poshiaps mor

, i e unoordrofiegd and reladiveby

MESEUTEE 4wt derdal

'me-‘,;::'l wslic in
Ther objective of g stuady was 1o mesas-
ure wiwd record the preassues during dental

otors whilss us oy

rate, This was pedormesd on 1 tiae

bypss o the oral cavity during administration

of iocal anssthatic aoium}rn Data we

recordicd using the pressure compuler-onn

troaliact o] anesthedio dalivery systen

METHOD AND MATERIALS

2 {rorny yandomiby so

i

&L

At waothr oo

g robshng dentst

Pregoant waornen wens excluded from ihes
stuchy. Past madical Hetoras werg reviewsd

and recorded, The data on aach patisent vwe

recorced from a single initind injection admine.
SSIAN

wared charing. & glvan wealment s

Fhuicd 5 owas recardant duning delivery

of A4 dendal ryection iechrydue

graug 1

intratigamaentary  injection (ika  paricdontal

ligament infection) (PDLY group ¢, the palatal

injection (M), anterior midodlo superior &
iy nerve '.m‘)r:‘r:; arougy 3, the sopranert
buccal infiltration (S8, end groug: 4, tha inte.
ricr sfvaolu nerve RIcok (1ANTE)

A dull ridge (1.8 i) of xyloeaing
1:100,000 with epinepiuing (Astra USA) was
adninister ROrCinGs wiere

sol Fifty separale

e,
fTiEias

or each in

Hochman el al

fiow rate of G005 mb/sec was sel as the
aiven How rate for &l injoctions (the samw
flow rate curently programmed into the
Caompuleny/Wand systaml This is currentiy
by fthe manufacturer (Mile

rEcoTmeng

siang Scientific) and apgeoved for dentsl use
By ha FDA N lissues

ACE
this study Fasior flow rales of deli very are

avaflable Dad haws not Deen recormrmende

for use in all 4 tissues tested B this stugy;

w3le {

t t?*CGL/"\ RIS

raasiteyny prassure procucaed ﬁurmg

injaction daelivored. Patients wore seg¢

1 oweek lman for recording of any

clinical respongs 6 the doolion

Tha ,:f,\muJu(“L 38 proviced an

instantaneous  and  continuous reading of
pretsies (o g‘x(.m!\dw e sauarg rehl, How

ale, anch volume gurng the dediecy of sach

iny Hore Thee system was pre-progracmmesdd

s for B wledn varety o vard

Alrdninirg an ufede reading of

terstitial pressure,. Sellings and specifica:

Hons o specilic nea ol length and gatrge

wWEere sk o from the greoprogratrunad
datebase  within  the

s daiahase altows

gy st apocifications

vuadd, e, svinge

jReiat]

ble Gomposet

cﬁeh’\r@:‘y tubbivg, and neadles, In addition
rirug charactst i

arndd Cities

TS Rt & an injeclion configurstion
sira-GOLADS softweare detn

&t

wilhin the pres

base. The glricl control of theses parameters

casured guourale and maeanitcdul measwe

¥te] cuing enchinjscltion.

RESULTS

Lising a T-way analy.

{ANOVA)Y. The pressurs

The dsin wo

aig of

P

ans measured N pounds per
(poi) we (PL:LL GEA
{1, 11,80 ( CLal, dﬂj !'3 !U\f“r'ﬁz witly & N

an follovs; 280

ratio of 237148




Haochman et al

v

(U200 and 898 psl™ Pashiley and cowork

400+
i 350
300+

msnsue pressurss [ tha POL injection e
repenied values ranging balweon 829 and
[§

3 pst® Walmstey and coworkers repored

T 95 the inability of the operator o acowratsly con
§r ol the Huid pressure using eitber & raditional
5 2007 o high pressins Syrings sy

*:5 150+ adaflion, thay reported that the olinlcian's gen
& der had a measuable affeet on the pressine

108 -
56

garsted ding an injeoiion “';{h Eithar

syidoge type. On svarpge,. male  operatorns

rofluid pressare s

ended 1o genemate hgh

compatison to lemale oporators. Pressures

rangyed v & pet for the re-

Hi} 2 B X a0 v “ns?er 41 a;g b sho mmg the 3 dis

demonstiated by the 4 injection groups Gma;% i, ‘mmliq,xxmm indection; oy the high
group 2, patatal infection; group 3.suprapetiosteal Injfection:and group 4, Ve curremt rese
inferior atvesdsr Dlocicinjectd

clittoral syrinme and Dotweon 427 and 758 psl

e syrin

srohy viorsirates st

wisingg aclvanead compuier techinolooy, suk:

cideteous aderstiial pressunes could De

socurgtely measured and recorded in mad
e, i was di‘iﬁ?ﬁf{ﬂﬂ‘\éﬁd that & given renge of
ot e

L {0 flory cate of G000

of significan Group 1 (F

This rate of How was specilically

b i ferent frovn alf ol gronss Giroun 2

(1) was fowngd B e ditferont from all othar Goted Decass b ot Of seneen
crotips, Groupy 3 BB was found 1o be dit al How rotes avaifabie in derdistry Trom 8 come
ferent horo grotps 1 and @ Gronp 4 (ANB)  menaial product. The siogle flow rate of Q008

vags ool 1o De different from groups 1 and i stuched o conformy

& of the manutacit

rOTIErict

ol foond W De Le,

el nore meaning

o otbun. Thig &

2im of ¢ P adaitional flow rat

lyite]

areoat ANOVA anafysis withy Bradeni- included in this study, e, weordod a slove

ey e uls tesl U Paunwiss: o pansans Clow rate produce MR PHESSLITEE v 4
(Hg‘: P faeten Howe rate produce higher presswes in

#i 4 lssues 9

siend? Thesse ye

Ad the Tweaele posiys i appomnt

no adven e clindoal signs of symptar Hnportant gu shiouid

viry clivecary Tronm the iy answerect in the futiae,

This study dem

-
s

Aot [ETRWIAE i rels S praasnre generated rom the besus

Ssnce encountored condd be currelated o thoe

tips Biting while anesths

v dhens ﬁy T’ff‘;t’* for A paticuiar anatmic
location. One can gpacuiate thal differences

tanee will mesoll in & racistribie

ISCUSSION

AB B0

5wty

Prasioiin alt puan of ther defhoiar sralin will

<

sty aned/or radintribunte the oo

ina noncompressible ik, I response ©

wrennienis of the infenor alveola ire weithiry the Besue space, a pactiouiars

Block mjection™ Utlizing o Juid pras of pressure s ouhor mairtained oy

ISG

socd charing this o mndation phage

gaucs odercorneeisd o a aditinnal sying
G YHNG

‘s cellular compo

he demonsaiad ressure reudings betwsen  of tw injection. It the tas

% B T




MHochiman et al

Injootions performed Interatitial tsoue
Typé Exarnple of Hssue typb i ihis Ussue Wpe pressure are resiniance
Ty Subcitaneous connectie - Frucea intifteation L0 I G ey
flary buceat fterivsr alveias

of the m

s and infratemporal fossd T FOCR

e

Yalata
Injeotnts o
atiachoed oingiva

Alise
Affrehg
fusale

!Jun’i‘(“ )z}‘m::w(,fd» zh a sl
amouint of anr‘msia’ isstiey anddior
adipuse imtm, Halatively stnall
arnouts of isroetlular Hulds are
fouig o these sshies. A miodomnie
& of collagen crqgsm‘slsm b

foung zn {issis

sition e such that it is comprised of de b sion of injected Haidl, Thes reduced abitity Tor

collagen filsaes, the injected Huid will derser Ussues to alldw rapicd redistiibution of
I

roglrix at the local sito, Looaliz

Lo phygieally constrainued within o dg the drug resulis in bigher iodernal pressure

3 GOty and groater resistancs duwing injfections,

taininent of fluid within & denae tigsua palris conirast, Joosaly cargoaniosd tssues with s
ferdscdsn

i 1o the inability to redistribaite the Huicd  matrix rtersd

connective stroma composed of & collagen

wetlly dntarsutial Huldd . ang

evation of irdarstitiad o

Fo3as W

mivcobucasl {ol el intra

ity Gan ot RO

fluied oy disvibuting g gremtor U cirug Deing

resuiting i the mainis spread hrou crer HEGHE Qres,

FERRwEin]

St within e tins Fronm tivis wvalion, g oonjsciu

sue type and the resistancs encoumtered will be mede feading o o correlation that

thetelors play a key mila in the redistribaation, density may atfect tho infection process

whitcty will substantially cootrol e indarstitial outcorns. The densiy classification of

pressure within that tiasue e sl i presented in Tabde 1o aid the oling

of tissue

A p!\nm;g e phys Tl f0r ;}r wn toward a grealor awarey

and injection cynamics (ie, flow ra

£,

wer, andd Groe)

rsiaraching Of the imnerralat

A unds

i batwesn 308 tigs chansily, uid

A welunie, ared Howe walyas fo eepiain ce
ciinical observations, For examiple, whe

Sion g adivipistered withe a haod-

whne F iy lorce and A e aren. Hmizi\: [SIRelzIan 0k

densely packed collag st drivery manual syringe, only a small portion of

FeHTHNE

foungd i certaln orad tssues, inchad the fluig volurne (G2 b)) can

iodontat wvierd o gingival fered, In contrast, when 1hg samé injection is

wehigre fluids are coniainiad withe addrainistered with a COLADS, & groatesr vol-

ing tho

fard st
iy & amsdler acsa), reduce the ability Tor lit{u- umie (1.8 mby can e administersd. These




-
o

Hochman et al

gquanhiatve  cifferences meiy 3 explained
wihet m specific flow rate, Hssoe ype, and

irjection (kg dynamics are cu:}sider@d,

The biologio effe pressure

swes ke the pariodontal ligament

withifrn iy

have been ivvaptigeted. Vanouy authors have

sUFe

ol on the impact of highere
v unciersiood o be
highdernsily Iy inloing
have cor z(,h: sively dernonstrated that

Dot raversibis

COMTROTG
injoctions in whial are novw

3} tissusw’

Fesports

ﬂL§ ireversible fissue dam-

vE L Bwat avaisiie

rEwLts

s puecisely comirol prass

“ave

T

By L

Hackay

{ Sorominig
£ inle
0005 mL,

[F1gEyies

abvy reiocod pressus, Dro

wila inimizing oaic

volune clslvery

the risk of liskue damange.”

W contrast, & conventlonal henckdnven

s on the human newtomusautar

s by of the opestor

‘u:ti\f@%‘y responds 1o oversom

vy

o, "ack pressure,

SUEY FESISLHNGD,

¥

] forca W the sy

i garaaton i
T

voitfiin

s i esc

pically «
e
alteningls

AT YAIOR

clesrme irderstiad

e

migwie

e

v b clest LT PITRESLIE O \;ui-

i Ty irabitiny o

Aclrriie

Fearsmd oirivens  traciHtiors!

whicn sompmod 10 8 cordsmp

i¥

bt

Fnucsl system techrnolod

e flow Tale

control both the prassurs ared #

MADE has boen gih

pELGse

with a O Wt

the negedive segUela typlcally

with itjections into nigh-density issues of th

orab ity whille simufianeousty inore

effectivanas
Fradeatal injoction techiniou
y

Theus lechnivgias can now be

paiful of all niras

au e

[eRtalts

i

tecd hanad on the wides

A

ing of fiow rate and the knowledge of soft ts-
sun density and s associaiornt fluid prEssure,
The interstitial
patatal Ussues whan using a CCLADS withva
0,005 mi/sec flow mio esults in different
inined with the

pressure produced in the

fludcd dypamics tan those of

H

harwd-driven radiional sy
sovere pain consequomt o administration of

[RI*ISH

3 osnalt velurmes of focal smresthelic solu-

]
tor with & hand-drivess baditional syringe are

well documented i the Hamiure. Y By cone

=i, Fosdimen and Hochrmian reportsd e
hetic

cot aovoiume of 18 mil of anost

s peatatal site, 1o i

#ing in
SLALES dlend

s owith controlled pressuse

Twehien waing o G4

phes e Cor

ability 1o contral tha tad dyoamic

s g, 1nore iImportaniiy, pae
e

srdcat Hodinticee of

i of thwe ability of the operatorn

the mg (e hand-criven

standciard syrings are such et the barvler o
the saminlstration of o auiliciert volure of
fzc:iutitm o certam losues e

= opaipat sathiesin whit
sy rodnidzing e f;;a,:lx;mxi /62 pam [Bledkw

ottt oreer.

tion of roost o

conrie, e acdddiiion, a 1;;::(.5&1%«:;:»{1 ,;'yfmq Wik

by control parameters

stna over e, Bven though

i i

arnesibie

tor it chindoat

hoole sresthatic

celivery of o

the

[lats

s are ety acterad
Y

o CLAIS wre
b

i enables

ity & C

ge How ratsy
vt (2
stres Tt cdhuaring

121 R

corrattad o

g1 aeerataly

s wffri

e pdministration roness

sutlsfeotivi i retgton 1o

naAtes  opetalcr

srnsbect wath A

“hack prassie’ Enponsa

SIFEHRS

ek frachiii
HING A rog.
sure-CLELADS ?i 30 inctudis the ahm?y wr (1)
dlasta and doouvent looe

collect elineal 1} i

deiivery during subcttiroous injections, (£
ientify speoilio indatstitial prassure readings

for specific tosue typas [e,

(3} cordinuousty smomios

Jection, and (49) utllize "pres-

sure during he i




sura” 1o detarming the correct nesdie o

tioan withion ther specilied Hesue, The concept
aritig and monlioring  prossiae

srrving  jocalion ano tHesus type Havs

Prenrany revievwstd i Hws sy

Medical rasesrchers have already used

eaatitial ties easwerents for

8 pressure ¢
5 watisty of medical applications, Ghelber

at the Uraversidy of Tes

st cowort
M tinad Sc;hoc;;i @t Houston have cormile
2 gjik)&' studies
LY =y lor epichnal injections. They

demanstrated tho abilily 1@ e

wing tho GompuFo lschnolo

imbsty Wen

racigrstics of the oiffs

suon By well as the epddural spac

freaten fochoer and cowdrkers

demoenstrated the uss of pressure

warnerdy 1o help wlentify the chiared

& olinirsd study Incloding 80

vate of

sy thelr oxparionaental ooudn-

et 2 Derby and goworkaers orepted a new

ciagyroaticr ol

ouitrolisg ois

clitveal  peeam af prs

provacadion during lumibe ci

vigdeed & pre

their studivs using exparirmental sgquipment

ihal ramice the capabilitios of the pressure.

UL ADS 1 T doviee o

FE A RS A5 U

achvericad sulacudans

s Clrug cleliviry Gyss
torrey that will enabsie eliislans o uaae the ofine
intarstithy Hesus

£ vangh

of medicing,

Purtheer research & needed o dgagandne

sarfysibe o

iy this

istry will visdd beneiits o ihe

o, AN angonig ;3;'@Isminﬁry frave

has demonstrated the ability to allow o mnore

mhacize nesdle placerment duddng DL inje

w it fhadings

tiena using his lechng

suggest that by Wilizing presswre dats during

e adminisbration of e PDL injocton, the

e for singistocih

ability of

anesthesia may be improved,

Hochman et al

CONCLUSION

This stucly demonstraies a now  indection

technology that provides ingerstifial pressure

HiC Hssus

v raal e Three sy

nave bean dofinad Dasedd on

Hy, cellutar composition, and pres

|Ue chara The abilily o rmoniis

Bhcd eontrod e flow rate and pe e Churingg

a denigl injection sels for & new

prerspact on dental local anesthesin

aarel shouid be conducisd 1o

and s

i

cletermine. o irderstitial o

ance information raighl e atilized

tidaldlity sndd ocomiort of

CHKMOWLEDGMENTS

The suthors wealthd ke ta thank Iy Bugene Higthoman,

ar and Diractor 6F Sohevor Somere e

Asseciaie Pro

Fragrams ot Rew York univesity Oollege of Dengisioy

s01 his ¢ oury effort in providing e dets analtysis

atisticel findings,

snd fterprsation of the «

REFERENCES

s Lot Anusties

1. Maleed 5T Handba
Louds: Moshy, 1807,

Z, faxtak 41, vageila 34, Uonaldson D, Lavat Aq

of the Oral Cavity, Philadeiphia: Saunders, 188

3, Bofforannc-Axthoelm W Histaey of Dentistoy. Chicago:

Cuirtessence, 1981,

A i MUY Daublandes M, Fudar H.§ naal Anesth
in Dentlutty, Chinage: Quintessency, 1993,

5. paalamed SF Hangbook of Local fawsdesis, ed 5.5
Louts: Moshyy, 2004

6. Sotrelks B {inventor) Hypodenmic anestivetic injec
ok method; LS patem 4,747,824, 1988,

L Reiver M Heverntons], Dental

7. derbut W Cuatrg

andd defivary infestion unit US petont

sty
G022,337. 2000,

5, Hochman W Goventer], Denal ancstbe oo and delive
ery infectian enitwith sutomared rate control 14
patent G082 A82, 20604,

B Smithy 64, Ellis J, Keogh G linvemors), Electronic

LIS pateny 5.6 06 . 1097,

syving

13 Hookrnon M fnventor] Pressuredrnicd aomysulase-

controfled drun deliviry systam and the ke US
patemt 6,200,289, 2001,




Hochman et al

11,

12

18,

2.

22,

26,

fischer G Local Anesthesie fn Demtistry, ed 4.
PhiladephiaLles & Foebiger, 1933,

Sohrdie BE Palnless pafatal anesthasia, b A Dent
Assoc 1007128647,

Micholson W, Barry TG, Surmmin 38 Yoy CHLWHTTE N

TR Painy ;verr:er-:a%iécm aricd it A anygsarison of the

syringe and compitarized leol njection toch-
nigues. Gen [Dent 200149167172,

Waltan B, Ahott 81, Pedodantal ligament njection:
A clinic 1981103
5%1-575

evaluation, J Am Dent Ausar

Brasinstram M, Nordenvall BJ, Hedsteom BG
after mushgsmoentary
17425,

a0

adontal Ussue changes
anesthesia,d Dent Child 1982::9:

Kabfman F, Weinstsin B Migrorn B Ofiasldes in

acideving local anesthosiz. J Am [Jonr Assoco
1955 1 OR205 - 208,
Hawline M) Maxillary norve block, the prery-

sl ent Asy

gjo)mlm'ihe canal approach. 1
POIAO5E 664,
o 32 Some anastomical and physiotogical cstises

wf failure o achievs maodibndor analy $elent

Surg 1927157582,
Pashloy EL, Nelson B, Pashley DL Poessures cresteed
by demal injectons, § Dent Res 1881601 7401 748,

- Walinaiey AD, Lloyd 0, Hamingron § Pasaures pro-

vo uring intrsligemeEntaty snaesth

daeed v
B 3ot 19BSIG

P tot W, Dejou 1 Bore and ront resorption, Eifects
of the force developed during pededontal figs
vy Ot fAed Oeal

voey rfections e rlogs. Oral 5

Fatht 196
Sttt GR, Pashioy DR Periodortad Boasment e
tiow: Bealuation of system effe

Mo Oral Parhal 10825657 1- 574

o hal Suryg Cral

eochsn JG trsBgamentary anosthesia, J Deng

22

U2 a0

Waltun RE, Garniek 41 The pedodintat §

FEia et st
infrctiom Histologic sffects o the petodoantum in

G2R R 26,

raonkeys. ) Erdod 149

o Gall 13, Rawfman 8, Garfunkel A4 Michacl Y,

inpratigameniary ar
fivt J Oral Surg 1984, {3

Atbers DD, Cllinger R Histologic effecty of bigh-pres
st inbraligamental injections an the periodantal

Iét;an*\ﬁmt.(}mnté nee Ing 198§ 19361 -3n%,

Froyrm 5, Taraow 5, Clagre A Rochman 81,
ersponse oo intmigarpent et asng a som
putenized focsl andsthetic delivery gystem. A pitot

study  im mind swine. ) Periodontol Z000¥ 1

BL3 1459,

MMurphy HC Ergonatnics and the Demtal Care

i
jed]

Warke:, Washingron, DO Mmarican Public Health
Assoriationy, 1998,
g, Hochiman MN, Chiarelio 1, Hochiman €8, Lopatkin R,
Pergola &, Compustedzed local anesthetc delivery
echnigue. N Y Stale e

Wi, trachitianel syringe
TOU7 B4 7,

Perry DA, Loomer M. Masimizing pain cuntrol. The
AMSEA injectlon can provide anesthesis with Tew
injectians and fess pain, Difnans Dant Hyg 2003;
Apniiia

#Y. Gilson BS, Allen K, Hutlless §, Belraghi 5, The Wand
vs, waditovat injection: A compasison of pabyeelat-
2d brhaviors, Pedlatr Dent 200022058462,

Fukayaima H, Yoshikawa F Rohase H, Lnsino 8,

Suzuki B, Eilicacy of AMEA snesthesia uslng a new

isjection system, the Wand, Quinie
ROU3E5537- 540

Fricdman ML Hochman N P-ASA black injection
A new palatal wehndgue 0 anesthetize pasdllary
th, J Esthet Dent 199971 1035471

sitarion (ee

g

gt

faf ot il

Lechiras 1F Varn Wik 846G,

resuils with the acoustle puncture assial dovide, a

N aeoustic device Lo ideoify the epidual space,

Anesth Analy 200396:1183 - 1187

%5, Derby R, Moveard MW, Grant 4, Lettice L Van
Patur Bvan DE e albatity of presugiocon.

trolled discography o predice surgical sod nonsus-

24304572,

gicsl outcomes, Spine 159

Glwlher (), Gebhsd B, Adebaye G, Srmuk B

Hogborg O lanacet B Ullization of the Compullo

in detarmining the pie »ofthe epidural spacen &

st stuehy Anesth Armbg 2O0510WS 150,

{, taruced

37, Ghetbio O Gebshard 8, Yok P Haglyerg
i3 ddertitication of the opidural spaa
Anesth

& pikot

stugdy ol a0 new teebdgue Analyg

2

hrier VE Voo Witk 840, Maas AL 2t sl Dlinlest

resits with the acpustc punciny assist device, a

e sloustic device o idkanify the epidural space.

Aresth Apalg 2003:96:1 1831187,

1 Derhy B, Howaed MW Gramt 5, Legtice A Van

Petergham P, Byan DE The ability of prassure cone
o cliscogt aphy 10 pradict surgicel sud fon-sue

3364372,

o

gicat sutcore, Spine 12

sl A




