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Tbe .f~.ctivell •• e aad po,tib1 ••• challi .. of action of the perioclontal 

ll&lIIM1lt injection ln proclucln& anelth •• l_ vere evalua1:ed. ln a clinlca1 

trial. by three cri teria. 
1 

periodontal Ua_ent Injeetilooa vere perfonaed under .tr01l8 pre •• ure on 

fourt •• n teeth vith l1doeaf.ne, ,."en te.th vith eplnephrine _ad levln teeth 

vith 1lOrul .. line. The .... th •• f.a attalned va. evaluatecl by; re.pOilae of 

the teeth to the, electrle pulp te.ter, alnaival ane.th •• ia arounel the te.th· 

and a1»l11ty to extract th. tee th without pain. 

Tbe re.ults cl..on.tr~ted tut perioclontal li,C .. ,nt f.njeetf.onl vith 

lldoc:atn. are effective ln procluef.q .... theda. Lidoeaine period_tal' 

att&1niJ18 analthe,ia th.n .pln.phr1ne or .aline 1njaet10111. Bpinepbrina 

'parioclontal 111_nt iDj.etio~ af.plfleantly daer .. sad anlory ni,.. • 

• et1.1t; in the tftth wh!le laline injection. pWl'CHlaced 110 .... tuai.. 1t 

.".ar., ba ... on th. re.dt, of the lallDe injaetlODl, that b7dl'oKaUc 

11.-.t injection. 
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L'efUcaciti et le principe d f action de l' anesthhie par injectlO11. du 

liB_ent p6ridentaire ont êt~ 6valU"~iniqUement, 8el~n troia critlre.; 
1 

dponse des dents A la 8ti~ulation de"vita1omitre, insens1bllit6 de la 

senclve autour .des dents et l'extraction des dents Sàn'. douleur. Quatorze 

dents ont r~u de. injections Intra lis_entaire de Ùdoeaine. sept dente 

ont reçu de 1 "pln'phrine et sept dents de la solution saline. 

Les rbu1tate ont d_ontd que les injections du lig_ent p6r1denta1re 

avec de la lidocaiue produiaent uoe anesthlsie ad'quate. Lee 'itljeetio1l8 cle 

licloc:.at4ie furent ItaUst1qo;'nt e~ eliniqueaent plus efficace. en Cene 

cl'ane.'th6sie que l' .p~nlphr1.ne ou le. injections aaUne.. te. injeet1.00.1 

l1, ... ntaires cl t 6pill'phrine dinn_rent .en8ibl ... ut l'activ1t' clu nerf 

.ens1. tif, ta1ld1B que le. iajectioas •• lia.e ne produirea t pa. cl t .. tUtie. . -
ln .e ba •• ut eur 1 •• rI~ult.tl cl •• injection. eal.1.ne., il. ree.ort que la 

pr ••• 1.oa Jtydroetatique n'. pal cltûfet clJ.rect .. r l'death'll. 411 11 ...... t 
4 

"riclentatre. 
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IntrNactlon 

Standard nerve block or infiltration injection techniques, givetl for 

dental procedures, may not resul't---.~n adequate Anesthesia. If repeating ,) 

tbe 8a~e injection doès not ~oduce the desired level of Anesthesia, a 

supplemental injection such as an i·ntrapulpal, intraosseous, or 

periodontal liga1lent injection is then indicated to obtain cOllplete 

aneathe.la.43 

ln the conti,~uing search for improved techniques for dental 

aDeathesia there has been a recent growth ln intere.~ .... vith.1n the dental 

profuaion, vith respect to the periodontal ligaaent inject:l.on.24 •31 The 

periodontal lia_nt injection 11 a _thod of adalnisterina a local 
, .. , 

a.enhetic a,ent directly jnto the periodontal l1g~t of J.:he tooth to be 

.~ t.. 
aoeathetizecl .nd bal been _ployad for uny yan ua:l.ng naM.rd dental 

ayrinsea .25,43 heently .yri.e. vhich ean dal1ver the lne.thatic aolution 

'into the periocl~nta1 li.~nt Wlder ar.at pre •• ur. baVe beeo developed.3l 

The injection att .. pte to ctali •• r the local ane.thatic as_t to the apied 

fox-_n'of the '.tooth.12 

. 
ln .produclna ._atheda for ,ura1ca1, perio4olltal. r •• tor.tS ... aDd 

. 'éDdodODt.1e proc~ure. 801 to 90S of the U_.12•14,15,24,,3l,41,43 Strna 

.... nre OQ inj.etlOD ... .lpiflcaal:ly relac.s to a Mlber .1acl.eace of 

_c .... ta .. co.par" 1:0 laj~lD1 ........... t. ~ a11slŒ '" ...... 41 •• , 

... pn .... t. ereat" wtthill 1:'" ped.odoeta1 uract:arU b.r die terc. 
, 

'afItlW t:o the·.,rta.,a ... tIIe ~te ... ~l.c.-e." 

• 
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ln 1983 J the .Aaer~can Dental Asso"ciation couDcil on dental materials, 

11 

instr\IIDénts .nd equipment stated that the actQ41 me chanis. of action of the 

periodontal ligament injection has yet to be determined.19 lt has been 

de1llonstrated that wen using the periodonta1 ligament ,injection there 1& a 
• 

rapid ooset of anesthesia. 12 ,24,39,43 This cou1d indicate that the 

anesthetic agent bas rapid distribution snd contact with sens ory nerves 

supplyiog the pulpe Another factor in the rapid onset of anesthesia ~y be 

that the high hydrostatic pressure created by this injection affects the 

sena ory nervIs and reduces or prevents nene conduction.~9 

* A clinicsl study on the Intrapulpal injection showed that the pressure 

created during an intrapulpal injection vas the most critical factor in 

att.ining anestb~sia.6 Another clinical study by Puhley et a135 on the 

preeeures created by dental injections showed chat the aean tialue fluid 

prees,ure creatad during a periodontal liguent injection vas 17,630 _ Hg 

J 

while the ~n ti8sue fluid pres.ure created duriug an intrapulpal injection 

ft. only 8,918 _ Hg. lt ha. been deaon.tratecl that a Us.ue flui. pr ••• ure 
1 

of SO _ Bg or greater will capletely block _aory and aotor -n.rve 

r •• pon •••• 18 ,22,29 The pres'ure .. y inhibit nerve conduction bya direct 

affect on the nerve or .econdarily by 1.nh1bitina bloocl fiov to the nene aU 

c ... ina ischeai. of the nerve.5 ,,11,16,23,29,36,37 Tbe hJdrostatic pt<eaaute 

createct vith th. periodonta1 U .... t injection 11 IllICh Iruter tun 50 _ 

Ra.35 , Tberefor., it .. y he tut tlle pres.ure created vithln the periodootal ... 
u ..... t. b7 th. 11lj.ctioo, .. , he respotasible for the .... tbetie df.ct. 

lt ha. Mea ...... by ~Ol .. rt aM Gaaello.34 that eplaepbri_ injectecl 

~rioet .. ll, cauna • _~. la ,.alpe! bloocl fl.ow .. bbibldiHl of 

...-ory _ .... acU.nty of CM "jacent tooth. n. epl .... rt.e "cr __ or 

" ••• t. local alenc:lrce1atf!aa _ the tOQth.... 'fIIer.fore. it _.,. .. 
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that the. decreale in senlory nerve conduction after the periodontal liga..nt 

injection 18 due to ischea1a of the nervee ,seeondary to epinephrine. 

Therefore, it would appear that ~here are four po •• i ble aechanh.. of 

action of the pe~lodontal liguent injection in producing dental eneath •• ia. 

They are; the action of the aneethetic agent, the action of the 

vasocooatrictor, the effect of hydro8tatic pre liure or a cOllblnation of 

these factors. The purpoae of ~hi. study va. to evaluace in a elillical 

trial the effectivene •• and po181ble aechani .. of action of the perloc1ontel 

lis_ent injection in attaining ane.theaia for routine dental extractions. 
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Review of Literature 

Reeently there have been advanees in local anesthetie technique and 

r 
aruaencariua vhich aay a1gnif1càntly affect the practice of" dental 

a~sthes1a in the fucure. 24 ,31 One of the nel( t_~/hniques for producing 

dental anesthesia is the periodontal ligament iJljection using either the . ' 
Peri-PressA or the Ligmaject** syringes. The concept of injectiii'g a local 

aneathetic solution' into the petiodontai ligament to produce anesthesia of a 

l' 
aingle tooth is not new. It has been referred to in the 'literature as the 

periodontal ligament injection, intraperiodontal injection or incra-

ligamentary injection. However, until recently this procedure e1Bplo'yed a 

standard dental sYJ'inge and vas used primarlly as a means of ach1.evlng 

e01llplete anesthee18 of a tooth where infiltration or block d'nesthea1a had 

previously failed. 31 

The Peri-Press and L~81Il8jeet syringes for use in the periodontal 
~ 

liguent injection vere introduced to Nortb America in the l~ 1970's.31 - . 
Thele syringes are "pistaI-type" devices (Figure 1) which employa drive 

_ehanism which faeilitates the injection of anesthet1c solution into the 

periodontal ligament under greàt pressure,.IO Since the introduction of 
,? 

these devices it has beeu claimed that the periodontal ligament injection 

could be adainistered a8 the only injection necessary for attaining profound 

anesthesla for a dental procedure. on a single tooth.12 ,31 The perlodontal 

liguent injection would thu8 eHlIlinate the need for regional nerve blocu 

or inf il trationa when treating an Individua,l tootb • 

• Univer •• l Dental IlIlpleaénts, P.O. Box 254. Panwood, N.J • 

• -l.M.A. A .. ocia.te., U .S., Ine.· 270 South Harvard Blvd •• Loa, Anse! •• , Calif • 

J 
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F~e 1. Ligmaject "plstol-type" Byri~e 
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Archer1 and Wal142 reported that there was actually a pressure syringe 

designed by Gunthorpe ln 1912. Wall42 states ~A high pressure syringe was 

designed that used a needle within a needle concept for the adainistratlon 

of local Anesthesia in dentistry. By squeezing on a plier aechaniea and 

forcing the plunger forward under greater pressure t~ could be produced by 

the standard dental syringe, a considerable amount of pressure was exerted 

on the solution in the steel barreled syringe. The Gunthorpe syringe vas 

probably not accepted because of the skill necessary to .. ster the high 

pressure, local anesthetic injection technique. w Fra. 1912 until the 

introduction of the Peri-Press and Llgaaject syringes in the late 1970'. no .. 
other high pressure syringes vere available. 

Walton and Abbott43 define the periodontal ligeaent injection as -the 

administration of the local anesthetic agent directly into the periodontiU8 

adjacent ta the tooth." The periodontal ligeaent provides a potential 

pathvay to the apical foramen of each tooth by which it should be pos.ible 

to deliver a local anesthetic solution and thereb~produce Anesthesia. At 

the level of the elveolar crest the width of the periodontal lisaaent space 

~s been determined ta be in the range of 0.10 .. to 0.35 .. depending on 

the location of the tooth and the occlusal forces placed on it. l2 The 
• 

periodontal ligament injection technique tates advantage of the aver .. e 

width of the periodontal ligeaent space at the .~~lar cre.t in that a 25 

to 30 gauge needle can be inserted into this space.31 ,41,43 

The technique for injection into the periodontal lisaaent ia quite 

si.ple. The injection can be ude et Any point .round tbe tootb but 1. _at 

often deacribed as being sade et either tbe ... iobuec.l, distobuccal, 

... lolingual and/or diatollngual a.pect. of the tooth.24 Tbe needle la 

; =4<,*,_* i $ C ai ;; "!'. 
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inserted into the periodontal ligaaent via the gingival suIe us at a 30 
1 

degree angle to the long axis of tbe tootb with the bevel facing avay from 

the tootb. Alter placement tbe needle is forced to maximum penetration so 

that it ia wedged betveen the root of the tooth and the alveolar 

bone. 12 ,19,20,24,25,31,41,43 

Polloving insertion of the needle tbe injection is perforaed slowly, 

requiring approxiaately 20 seconds for campletion at each site. 12 ,19,20,25 

If needle position is correct, initially there is a strong reeistance to tbe 

influx of the anesthetic solution by the periodontal ligaaent. This 

resistance lasts approxiaately 6 seconds after which the anestbetic solution 

begins to flow easily.12 Each injection sbould deliver approxiaately 0.2 

cc. of anesthetic solution into the periodontal ligaaent.19 ,20,24,25,31 

If at any stage dùring the injection there is a rapid return of 

aneathetic solution from the gingival sulcus then the needle has not bean 

correctly p1aced. In this case the injection should be 8topped and the 

needle reinserted in a nev area so that proper needle placeaent i8 

accomplisbed. 12 ,31 During the injection one .uat he careful not ta exert 

too auch pre8sure too rapidly as this asy result in intenae pressure pain 

for the patient.12 

The needle is then re.oved and profoUDd auesthesia of the tooth and 

gingiva wbere the injection occured should he attalned vitbin 30 seconds and 

laat for 45 to 55 ainutes.10 •19 For restorative a~ endodontic dental 

procedure8 it is usually sufficient to perfora one injection per root.19 

When periodontal or surgical procedures are to he perforaed i t is necea.ary 

to in je ct on bo~h the buccal and ~inaual •• pecta of the tooth to he 

anaatheUaed.31 

* 1.0 cc equals 1.0 al. 

.. 

• 
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4 
Currently there are two inltruaenta .. rketed which ere ,pecificelly 

deligned for the periodontal ligaaent injection. They are the Peri-pre.a 

and the Ligaaject ayringea. lO •14 ,2p,31 Soae of the advantagel of the.e 

"pistol-type" syringes coapared to the standard dental Iyringe are the 

folloving. Due to their special design the "piltol-type" syringel deliver a 

.. alured aaount, of approxi .. tely 0.2 cc of anelthetic solution, par 

injection. l9 ,20,24,25,31 The Peri-Preas and Ligaaject ,yringel are deligned 

vith a special handle which aiiowl the periodontal ligaaent injection to he 

given under high prelsure without diacoafort to the operator. band. The 

pre,lure syringel are allo designed 10 that the glall aueathetic cartrl4se 

is covered and therefore the patient and oper~tor are proteeted in the event 

that the gla.s cartridge breata upon injection. lO 

The Peri-Preaa and Ligaajeet syringe. also bave diladvanta ••• ea.pared 

to the Itandard dental s,riBlel. The "piltol-type" lyriBlel are 1ar.er, 

bulkier and are shaped l1ke a gun. The.e factorl eould cone.ivably incr .... 

patient auxiety.IO,31 MaLa.ed31 felt that proper preinjection diseu •• ion 

vith the apprehenlive patient belped to .tnialze thia problea. The ·piltol-

type" ayrinael allo cost IIOre than the ataDelard dental .yringe. Due to th. 

inereelad prelaurea that can he generated vith the Peri-Prell and Lia-ajeet 

Iyringes there II a greater chance of breakale of the glal' an.ltbetic 

cartridge if the auelthetic .olution il a~nistered too rapld1y.lO 

ooal:l~:.:~:l::-:.::::-:: ::: ::::::::::.~ .:::--~:::.:::::-.. a-" 

1neorporate ~ .yat .. to proteet tbe patlent~in ca.e of breataae of the 

an •• tbetic cartddge. ln tbe Lipaject tbi. conaiat. of a ~abl. 

~ traaaparent plastie ·~' .. th wbieh eo .. r. the an •• tb.tie cartr1"e and 1a th. 

P.ri-Pre.. .yr1na' it i. a ao11d .. ta~berr.l into Whicb the cartr~ i. 

\ 
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placed. With tbe LiBa&ject syr1nle tbe aneathetic cartridse can he obeer.ed 

by the operator dudnS injection. Hovever, the aetal barrel holding the 

anesthetic cartridge i8 windovless vith the Peri-Pres. syrinse and therefor. 

the oparator cannot 8ee the position of the plunger during injection. With 

tbe Ligaajeet 8yringe the direct drive .echanis. relies on a coiled .prins 

wbile the ratchet princ~ple i8 u.ed for the drive aeehani •• in the 

Peri-Pree. .yringe. Overali, the Lipajec.t and Peri-Press syri~v. 

been rated to be equally effective in adaini8tering the periodontal l1, .. ent 

injection. lO 
p.s"\ 

KorBe,32 in 1974,~8u88ested that the periodontal 11gsaent injection 

technique .. y he1p in attaining ane8theeia in difficult endodontic tr_a~nt 

situations. However, no evidence of the effectiveoes. of the periodontal 
• 

1ig ... nt injection va. shown until 1981.43 At that tiae, Walton and 

Abbott43 reported that usinS the periodontal lig ... nt injection they 

attained BueeesBful aneBthesia In/92% of their cases. In tbi. atudy they 

vere u8ins a 8tandard dental 8yringe to adainist,r tbe periodonta1 liS .... t 

injection in patienta vho had inadequate pulpel an •• tb.aia fo11owina • 
. :.. 

conventional injections for routine endodontie therapy. The._ to •• atisators 

found that after the first periodontal li, .. ent injection tbeir .ucee.. in 

-&ttainlns anestbeaia va. 63% but after dotnl a second perlodootal 1il .... t 

injection on the sa.e tooth their overall sucee •• rate in attainins 

ane.the.ia .a. 92%. 

In 1983 Saitb, Walton and Abbott41 publl.hed a .t1ld,. e"aluatl", tb. 

clinical effectivene •• of the periodontal lila.ent inj_ctioa o.i88 the 

·pistol-type· ayrinae. In thi •• tu4,. they perforae4 perl04~tal Ul .... t 

Injection. on patienta who _re underloina routt_ endadoutic procedure. _t 
luIAI Inadequate palpaI aneatheata after a ccnwatiooal Mna 'black or 

. ( , ~ 

, ,. , , , 
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iafll don inj.ction. Theil' nec a.. rat. alter the firet perloclO11tal 

lia_Dt ln je ct ion •• 65%. Aft.r r.inj.ction they had an GY.rall .uc ... 

rat.) in attalnina aD •• tb •• ta vith th. "pi.tol-type- .yrins., of 831. 

eo.par1111 tbe r •• ulta of tbe.. tvo .tuclie. tb. autbor. conclud.d tut the 

periodontal l1a-ent injection, Ulinl eitber tb. nandard dental .yriDa. or 

the ·pl.tol-type" .yrioce, ... effecti~e a. a luppl ... ntal injection in 

attalnina ane.~h •• ia for endodontic procedur ••• 41 ,43 

Mal ... d31 reported tbe findina' of a clinical .tucly on the effecti~ ..... 

of tll. periodonta1 11a ... nt injection in achievina clinieally adequate 

.ne.tb •• ia for • varlet y of dental proc.dur... H. p.rfomed the periodontal 

lia ... nt inj.ction. vith the ·piatol-type" ayrln.e •• nd t,be atanclard dent.l 

.yriqe. Ha1_d31 found an o .... nU clinica1 effecti~.ne.a of 88.5% vitb 

the "pt.tol-type" .yrince. and 82% vitb tb. atandard d.nt.l .,rince. 

A clinical .tud, of tbe eff.cti..ae.a of the period011t.l li .... nt 

inj.ction uat. tbe Peri-Pre ••• ,rinae ... pet'foraed by IAnf_n .t al.2' 

They uaed tba period011t.l lia_nt injection. al the pt'bary ... n. of 

.ttainina ... atb •• ia for a ~ariety of dental procedur... In tbelt' atudy 

.ucc ••• ful aae.tb •• ia ... att.ined in 84% of tbe t.etb tr •• t.d. 

ADotb.r .tucly by F.ulknerlS Ultna tbe "pi.tol-type" .yrln •• fOt' the 

perlod01ltal l1aaMDt injection produead adequate ... tb.d. ln 811 of the 

pati.nt. cr.ated. A y.riety of dent.l pt'oc.4re. bad bea. petforaed in dd. 

The.. latt.r two .tudi.a are tb. oaly la ..... tl •• tlona wb1cb iDclude • 

tara ........ 1' ,of utraetiona _DI the dental procachana perforaed uai ... tbe 

perlodontal U,. .... t injection.l5 ,2. laut.an.t al1• au r.ulknet'15 

l'e'pOl't" .acc ... fu! .... tbe.l. for ezodOlltla 111 951 of c ••••• 

!be.. at.u. •• aU report_ that. for the perlodontal lia __ t lDjectloa 

) 
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• to .. effecU.e Ln ~1IC1'Da profOUDd .. ath.ala, the lIljec:tlO1l hacl to H 

ahen uader> atrollS pre.aur •• l5 ,24 ,31,41,43 Salth. Walton .llcl Abbott41 and, 

W.lton aad Abbott4-3 .tated tbe .,at crit1cal f.ctot' i~obt.ini.lll .ucee •• 

vith the periodontal Us_nt injection 11 to iajeet uuder .trona pre •• ur. 

wlth fin rel1.tance. Theif c:linical triaI. .mowd tbat iaject1nl VithOdt 

.troag r.ailtaace and bac:k pre •• ure re.ulted in tbe per'iodontal 11. __ ut .,~ 

injection not ))eiUl very effecti.e'in .tt.ininl aDe.the.i. for the cteot.l 

procedure. Vlthout the pre •• nee of .tron. bac:k pre •• ure on injection the 

.uce ••• r.te of the periodontal 11 • ..ant iajection ia .tt.ininl aae.th •• l • 

•• oa1y 30% ul1ng the "pi8tol-typa" lyri ... e41 aDd 32% uai ... tbe Itaodard 

dental .yriul •• 43 

The· perladontal 11a ..... t' injection, ••• ith aDy cleae.1 proc:"an. bu 

it. advant •••• and dilad •• nt..... The d •• nt .... of thil technique .are tbe 

followina. Tbe periodont.l l1aaaent inj.ction allOVlt .1aa1e tootb 

a_atbeda and a.oid. nualnle .. to tb. 1ip, toape a. oChar aoft 

tl •• ue •• 10 ,19 J 20 Thil th.reb, facUle.t.. treataeDt in .1ff.rent ~ 

dur11l1 tbe .... appointaent. lO ,19 Tb. patieat 1 ••••• the "'taloffle. 

without a nuab I1p or tonay.e whleh could .ccidently be c1lnecl upoll ... 

tr.u.atlaed.2S ,ll Tbi. i ••• pecl.~ly t.pGrt.nt in JOUD8 chl1clren ... 
, 

.... t:a11y or pby.1.cally bataclteapped paU.au.31 J'lnally. cliarapt!_ ·of 

.peeeh .act ... tic.tion, clue to .... tb •• l. of the IIp .... t ..... 1 • 

•• 01d ... 25 

Th. periadontal l1a ___ t Inject10a caa be •• d .. • tuppleMlltal 

injection wbea..-r .na'tbe.i. 1. dlfflcult to ohta1a vitb con .. ntioaal ~. 

bloeb ..... luflltr.tlon •• 10•19 ,20 It ca .1.0 he UN vbeD co"ntio...l 

tacbn1qua. .re c01ltr.lDdlc.ted aueb a. lu pat:Lente rith b.aoplall1. or other 

hleecl1na cll.order. in wboa the d.t of po.Uajeetion bleeclina .. y ba 

• '''l 
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......... 7 t 10.31 .iabop1 ..... th. ,.rlodoatal ll._'t in:)ectioD 18 U ... 

-ln 10 heilopbUiac. patinta who had r.e.l .... DO f.etor replac-.at. She 

report'" that tb. h_tolo.bt va ... U.Ue .. that ther ••• DO nideac. of 

h ... to.. for.ation. 

The periocloatal li.Dent inj.ctloD i. 1... painful for _.t paU.ata 

than comraatloael technique. if tbe IDjectioa 1. a_id.tered 

corr.ctly.10.12,19,20.21.31 Mal ..... 31 ob.erv'" that ... , patleat. ID hi • 

• tud, ca..ent.d on tbe l.ck of dl.co.fort vith the injection. 

Th. periodoDtal li' .... t iDj.ctioa produce. profo~ .... the.i. vithin 
>, -

30 •• cond •• ad tbe .n •• tba.i. l •• ta 4S to 5' alnut •• ~lO.19 Tbl. i. an 

t.proy ... nt a..r conventional nerve blocke or infiltration. whicb DOraall, 

requir •• ' 5 to 10 alnut. _itilll per10d for profouad a_.tb.aia to occur.2S 

Loc.l coaplicatioa. of .andlbu1ar bloek injectioua aucb •• par.th •• ia, 

facial n.rv. paral,..ia. b_to.a, forutioa. trl_. &IIODI otber •• re 

el~~t.d wh.n periodoatal 11 .... nt lnj.etlona Ar. perfor.ed.2S The 

parioclontal U.88&'Dt laj.etion alao Avold. the hasard. of talcit, .. a 

adaiai.t.rlna la~.e voluaea of local aDe.tbetlc. or •• eocoaltrictora.19 ,25 

'1I'taae. a e08troUed _t.rn, dole of apprOJdaat.l, 0.2 ee of .... thetlc 
. ..., 

.0latlOil 11 d.li .. red into tlle pertod08tal 11.,-.t. Th1. _, he i1lpOrtat 

la ,.ctentl witb ~.t..tc ~lth probl ... whara .tnlaisiDl tb. total do.. of 

~t"'tlc eolution or .allOCoutrictor il o,Ii't:oa.e.rn.10•u The pot.ntial 

'for all.r,ie reaett01ll II al.o .reatl, redue.d~ue to tbe ... ller qmantit' 

of .... tbetie ad.iai.t.r.d.12 Tbe periodontal 11''''nt injection avoidl 

direct injection of .... thetie .01utlO8 into ar... of 1ar,e ••••• 1.10 a" 
1 

Bal .... 31 r.portn • politi .... plratloa rat. of 0 percent. 

- ""'!" 
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,..,.. ,.rl,",08tal 1il.....,t Injeeti.otÎ caB al.o ... UMcI .. _ ai. ln 

dl .... l. of pain of odontop'Oic, art.iD. Iy .y.t_tlc:all1 ••• t .... U&l .. 

lDC11.14ual teeth vith the periM08tal li .... t injection lt 1. po •• lb18 to 

14entifya epacific tooth w,htch i. ca .. l .. paln.9 ,25,38 

1t la _11 movn that teeth vith lrreftraible pulplth ca be .. traMly 

clifficult to ana.thetise vith nerve b1oc:ka or infiltratloaa.2S Khed.rt25 , 

.~ate. that an .dvauta.e of th. perlodonta1 Il ... ent injection 1. that it t. 

effectl •• 'in attalDins ane.the.ia ,of taath vith lrr .. ar81b1a pulpiti.. Be 

t .. l. that pu1pal ané.theaie oc:cur. after the periodontal Ha_ut InjecUOIl 

becau.. the ene.thetic .0lutlon tre.e1. throuah the 1i .... nta1 .pac~ ... 

enter. the root canal. of the tooth throuah 1ater.1 for8llina. 

The periodonta1 11 .... nt Injection, a1.0 h ...... dia&4hantaae.. 'flle 

acce.. for propar ne"le placeHnt 1. .c.eti.. clUficult. eapeetally at the 

dl.tal a.pect of po.terlor teeth.10 ,19,20 A ca..on coaplalnt of pati .. ta t. 

tbat they .et a bitter. ~pl ... a1lt taete in thair IlGUth 4ue ta the leakqe 

of anaathetic solution at the injection eite.l0,12.1~.20 The uae of a 

.uction apparatu. durina Injectio1l bal been .Ulle.ted to help el1.tnate thi. 

probleÎ11.10 ,12 

Mother 4iaad.aut •• e of the periodODtal 11.~t injection i. that if 

tbe a_.thatic .01ut1on t. 11ljectad too rapid11 there t. an axee •• ive butld 

up of pre •• ur. whicb un e.uae t .... ala •• ana.tbetic cartrid.e to brealt 

With11l tha ayrinae.10,19 Thil pr •• 8ntl a probl_ if tbe .tandarcl dntal 

~i_. i. beina uaed. Tha "piltol-type" .'1i"1' .. pr.vioual,. aeaUona4. 

he .. a prot.cti ••• 1e ••• around th. ale •• ene~etic cartri"e which 

preYeata the .pr'" of piece. of ,la •• tawerd. tbe patiaut or 0,.rltor.10 ,31 

Tberefor., lt appear. that in ord.r for the pariodoatal li .... at injection 

to he .. fely .ployed it .hould he perfol'Md OISl,. witb tt4 Pari-pre~. or 

------.... _fP'!IIIIOO!""""-_-~___..... -"'-.-------.----:_ ..... ~,~,..,,""_~~_-------------
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Ll_jeet .,n ..... Titi. ta a .t .... _ta .. in that a 'P.K~1 .,n. ... , .... to 

he ~cba'" ia or •• r to perfora tb. iajeetiOll aafalr.10,19 

The perlodOllbal li...-ut injection aDe.tbetiae •• inale1t •• tb 

oaly.l0 ,19 .20 !berefore, it vould IlOt he ".anta.eou. to cOIla1.ar ita .... 

__ aultlple proeè.tura •• re to be perforae. in a .ina1. qaadraat. A 

coa..ntloaal n.rv. block vould he preferable in tbe •• circu..tanca •• 10 

the po •• ibi1ity of introduction of bacteria durinl tbe periodontal 

ltaa-ent injection and a re.nttant bacter~i. 1. alao a concem. lO ,20,43 

Thar. i. at pre.ent no evidenc. ia tb. literature of bacter..ta occuria. 
ç; 

to11owiDl periodonta1 lil ... at iajectiOll •• 20 Pr ..... b1y a bacterea1à dee. 

occur. Rowever, i t ha. ba.n .taUd tbat tbe oecurenee 11 probab1y DO 

areater tbaa vith otber dental proe.dure •• 43 

. ' ' Two a.tbore not.d tbat a diaad.ant... of tbe ~OIltal liaa-ent 

iajectioa .1 tbat tb. 30 gaua. needl., vldcb i. J'.c~d" by 

_ufacturerl, beat on ~nl.rt,.oa into t~e .inai.a! .ulcua.24 ,31 Thi. 

prob1 .. cao he elildnated by ualq 25 or 27 .a\1l .... 1 •• rithout d~cr ... ina 

the IUCC ••• rate of'the inj.ction.31 ,41.43 

The periodOlltal lla ... at iajection a"..r. to baye fev adver.e .fflct. 

but. a. ri tb aa,. dlata1 procedur., ... coapl1catioa. bave bda reported. 
/ . ' 

Due to the axee •• i.e pre •• ur.-r.qu1red for .uce ••• of thi. techaiq ... oae 

evaluator. wori:L.d ahout foe.l ti •• ue ...... .u. to pra •• ure nacro.i •• 10,I' 
. . 

Iau&aa .t a124 r.portecl • ca.a ia whicb tha patilat dev.loped ,.plUIU. 

&ad .. r&i~ necro.ia at the iajectiOll .it. aft.r a periodoatal Il • ...at 

lajeetipa • 
, \ ·1 

AlthOUCh therl i. 11ttl1 or DO pala durina iajleton Bat..ed~ r.portecl a 

eue .... r. a patleat rith hlahl,. iafl-" .laaiYal tl ...... eJqNtr1aaeed 

coulelerabl. dl.coafort chJr1a. the perioclontal li. __ t iajectlO1l. A fn 

taC 4p; !:e=qu ,li 4 '# ; - ke 
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~c""a .... alao nporced a ..u tact4ae. (approdMce17 41) of 

poatiejaeC1oa paie. wtch c .... r. •• i~ tba liDli~ ad ..-..al ara . 
..rroaa4l .. th. injection 8it •• 10 ,12,15,19,24 Tbi. pain laet" froa a t .. 

~ to two d., •• 15,24 

ADotber po •• ible ~plieaCion la that due to tbe esce .. 1 .. h1droataCic 

pu ... ra .... lopecl darioa tb. periodOlital lil~t 11lj.ctiOD tllera 11 a 

pOtentiel for axtrùaioa or aYUlaion of tbe tooth.19 '.laon3] reportad a 

ca.a io which a .-and1bu1ar tir.t praolar .. a to he utreetH for 

. ortbodontie re,aona. Ba atatad that fl"e lliout'. alter parforldnl tba 

périoclontal UI-nt Injection the tooth bec... l00.e and tbe patlent _. 

able to ra.G". it" rurtb.r.ore, .. en .11lht exer_ion of a tootb aitar a 

periocloatal 11 .... ot in je et ion eau e~11eate e.tabli.hina proper occluaion 

of ~l! p1aeed re.torationa.19 Mal .. act31 reported tvo ca ... wher. pati.nta 

who·bad UDderlone ainor r •• torati •• procedur •• eoaplaiDad of di.eo.fort of 

tha tooth after tbe aaa.thetic effeet had terainat.d. ln botb ca ... 

...-1aation of tb. occlualon r .... lad pr ... turitle. and after the occlualoa 

•• corrected there ... t.aadiate reli.f of the patient •• yaptoae. 

r.ulknerlS reportact tvo ca.e. ln vh1eb the patianta retumed 48 houra 

alter a parloclonta1 lilaaeat injection Vi'" a diacrete' ... l11na in the uu 

of t~lnjeetlon. Joth patiant. vere treated vlth antibiotlca for fl"a daya 

a" the Infection. reaolved. ln h1l atady thera ... DO antl'.eptle plaeecl 

lnto the 11ngl.a1 .uleu. prior to the periodontal li' .... t injection. 

ra~kDer15 and Gralnser20 feel that the ua. of antiaeptie .olntioaa .. y ha 

t.pGrtant ln preYent1 .. tbi. ca.plleation. 

A final dde .ffect whieh -y oeeur •• ob.an'" br Xa1Ifua at al.24 

They reported -that fi". patiaut. had a1lAatba.la of the 10lllaT lip for 

app~ .. tely 10 ainat •• alter rac:eiviDa a parlodoatal li' .... t lnjec:t1oa 

,> 

; , J_ 
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to the 10..r prao1 ..... tiret _lar.. Thl ... pro_ll1, cl_ to tbe 

.... t ... tie _1utloll cliff .. i .. tato the .... l1N1.r c~.11.3' 

AD:iIIal atu4ie. ha.e beeD perforwed to d..,..trate tbe .. read of the 

a_.thetic .01ution tbrouab tbe perlodonu1 1118ae1lt aad adj.cnt .tractur .. 

afur the periodOllta1 11 .... nt Injection.17 ,39 Saith ad Waltoal9 Injectad 

a eolloidal carbon dye illto tbe periodontal Iii_ut in dOl.. They 

perfor.ed the periodontal 118..ent Injectloll vitb a .tand.rd dental .,rince. 

Thelr re.ul-t •• hoved tbat the dl.trlbotlon of the dye vaa frequently 

wideapread ancl teaded to be unpredlctable. The clye ... uao&1ly foUDd in the 

perlodontal li .... nt, periaplcal tiaaue. t MCluUary bone aad the polp of 

injectecl teeth. They frequently found that tbe dye al.o .pread to the ~ 

ti ..... of adjacent teeth. 

The dl.tribution of the dye~vitb the perlodonta1 lll ... nt injection ... 

not rel.ted to the needle location or the injection volu.e. Bowaver, 

di.tribution of the d,e .a. conaiatently~ore vide.pread and deeper ~ tbe 

periodontal Hs_nt injectiona _re ,i'Y81I uader .oderate to atro .. 

pre.aure. Converael" li,ht injection pre •• ure re.ulted in pa •• ale of the 

dye into the sinsiva or back out of the ne •• le tract.39 Clinicall, It ha. 

'-en .hovn that to obtain profoUAd ane.the.ia tbe periodontal lilaaent 

injection auat he 11ven under atrong b.ek prea.ure.41 ,43 Therefore, tbi. 

dye .tudy ~8ht indicate that vhen tbe periodonta1 1i.aaent injection il not 

liven vitb strons back pre •• ure the aneathetic .01ution .. , be pa •• laa into 

the linliv. or ref1uxln, a10n, the needle tr.ct r.tber than into tbe bon. or 

perlodonta1 118 .... t.39 

S.ith and Walton39 concluded that alnce the dye ,...ed thro~h the 

l..:1na dura of the tootb locket aad into tbe .. duUary bOIle tbat the 

perlodontal li .... nt injection la actuall, an intr.CNaaoUi injection. 

, \ 
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ADother etudy ~ the 41.tribatiou of radio,., .... terial after a 

periocloDtal 1i.-_t injection in aoDltey .... perfomed by GarfUllkel et 

&1.17 ln thi •• tœy the periodollul 11g .... t injection ••• perforaed vith 

the Peri-Pr ••• "pi.to1-type" ayrinse. Their reault. ~ndic.ted that .fter 

the period01l~l li ..... t injection vaa perfonaed, under pre •• ure, the 

radiopaque .. terial filled the bone .. rrov .pacea at the alveol.r cre.t .r •• 

of the interdental leptua .nd .dvanced apically through the bone to the 

periapic.l r •• ion of the tooth. They fouDd that the dye did not enter tbe 

periodontal liS .... t and .t.ted that the .pread of th. radiopaque .. terial 

i. 'DOt vIa the periodont.l li .... nt but ratber via the alveolar bone. Thi, 

dlffered froa the rea.lt. of Saith and Wa1tonJ9 .ho found that the dye 

lolution .pr.1d iotr.ol.eoully al vell.. thronsh the periodontal li, .. eot 

after a periodootal li, .. ent injection. 

Carf.nu1 et al17 al.o reported that, vith periodontal 1is .. ent 

Injectiolll, the dye .pread to the ... dibular canal or .. ot.l foraaen. ru. 

could po .. ib1y explain why patienta .oaeti •• experienee 118~ of .. ntal 

n.rve .... th •• i. folloving periodontal 1is ... nt injection •• 17 ,24 They 

concluded that the periodontal li ..... t injection 11 really • type oJ 

iDtrao,leoUi injection.17 

Saith,aDd WaltonJ' noted that .0.. pati.nt. eoaplain of tachycardia and 

anxlety follovio, the periodontal li,aaeot injection. A .tndy ••• ther.fore 

perforaed by Seith .. d ' •• hl.y40 to evaluate the .ytteaic effecu of the 

periodontal 1i, ... nt injection. 
('"'-

ln th.ir .tndy th.y 1njected 0.3 cc of a\variety of .olutionl into the 

periodontal li .... nt of do.a uaing the "pilto1-type" ayri .. e. They coapared 

the .yateaic effectl of the pe~1odootal li .... nt injection vith the ly.tea1c 

effect. of other,typee of injectioaa .Iina the .... quantity and type of 

101ut10 ... 40 

. \ 
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Thelr results showed that when either epinephrine alone or xylocaine 

vith eplnephrlne was injected intravenously, intraosseously,or periodontally 

that similar changes occured in blood pressure and heart rate. These 

injections with epinephrine containing agents caused a transient decrease in 

blood pressu~e and an incrèase in heart rate. When epinephrine containing 

agents were inj~cted intramuscularly, sUbcutaneously, submucosally or • 

intrapulpally there were no changes in blood pressure or heart rate. When 

elthe~ xylocaine without epinephrine or saline was injected periodontally, 
G - ~f 

intravenously or intraosseously there were no systemie changes.40 

Smith and Pashley40 concluded that the periodontal ligament injection i8 
lb 

a type of intraosseous injection and that solutions injected lnto the 

periodontal ligament are rapidly absorbed into the systemic circulation. 

They suggested that after the periodontal ligament injection is performed 

under high pres8ure the anesthetic solution may flow rapldly through the 

alveolar lamina dura into the marrow spaces which contain venules. Further, 

they suggest that the high pressure developed may force the anesthetic . 
80lution iqto capillaries and venules so rapidly that it mimics an 

intravascular injection. 

Lilienthal and Reynolds28 demonstrated that intra088eo~s injections of 

anesthetlcs vith v8soactive agents have a measurable affect on heart rate 

and blood pressure in human belngs. Since the periodontal ligament 
J 

injection really is a form of an intraosseous injection,I7,39,40 then 

probably catecholamine containing local aneathetic agents ahould not be 

injected into the periodontal ligament in medically compromised patlents.40 ·' 

This 18 the same basic principle that is applied to Intraoaseous 

injecti0118.40 

.. 
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Since the periodontal ligament injection injecta the anesthetic solution 

directly Into the periodontal ligament under strong pressure there is S01De , 

concern over the detrement8l effects of the injection to the periodontium .19 

Two studies have been performed to show the histologie effects of the 

periodontal ligament injection on the periodontium. S • 44 

Walton and Garnick44 performed periodontal ligament injections on 

monkeys using a 30 gauge needle and a standard dental syringe. They 

sacrificed the animaIs at different time periods fo110wing the injection and 

examined the histological effects of the periodontai ligament injection on 

the periodontium. They found that the needle puncture did not disturb the 

epithelial and connective tissue attachment to enamel and cementum. 

However. the procedure did cause slight damage to the tissues in the region 

of the needle penetration. This damage consisted of some inflammation in 

·' 1 
" 

the area and s1igbt resorption of bone in the aIveolar crestai reg ions. 

There was no evidence of damage in the tissues apical to the needle 

penetration. 

After 25 days the disruption that had occured showed repair. There was 

absence of inflammation and new bone had formed in the regions of 

resorption. The tissue anatomy and histology of the monkey periodontium le 

similar to humans and therefore. presumably. the sarne reactions would occur 

in humans after the periodontal ligament injection.44 Walton and Garnick44 

concluded that the periodontai ligament injec tion is safe to the 

periodontium. 

Another study was performed by Brannstrota et alS to determine the effect 

of the perlodontal ligament injection uaing the Peri-Press "pistoi-type" 

syringe. They injected 0.2 cc to O.S cc of aneathetic solution into the 

periodontal ligament of monkeys and sacrificed the animaIs at different t:L.e 

'fA_" , .... -....,. G="/14 
' . • 
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periods postinjection. Histologie examination revealed that the periodontal 

ligament injection resulted in local tissue damage in the area of the 

injection. There was local inflammation and resorption of alveolar cresta! 

bone. In no instance was there evidence of histologic change more than 1.5 

mm from the ares of the needle penetration. 

The damage which had occured was found to be reversi ble and was in a 

state of repair two week.s after the periodontal ligament injection had been 

performed. Tbey conclude" that the leriodontal ligament Injec tian using a 

Peri-Press syringe is an acceptable technique if the periodontium ls in good 

condi tion. 8 

However. Brannstrom et a18 noted that when the periodontal ligament 

injection was performed on the mesial aide of one tooth and on the distal 

side of the tooth in front of 1t there was increased bone loss at the 

alveolar crest. Al though they did not study long term repatr, they 

recommended that injections into the periodontal ligament on both sides of 

the interproximal alveolar bone should not be performed at the same 

appointment • 

In arder for the periodontal ligament injection ta he euccesstul in 

producing profound anesthesie Wal ton and Abbott43 and Sm! th et al, 41 aa 

previously discussed. shoved that injecting under st rang baclt pressure vas 

critical. Malamed31 reported that for the periodontal liguent injection to 

be auccessful there must be reaistance ta the depo81tion of the anestbetic 

solution. Khedari25 also s~es that the two aost laportant factors for a 

successful periodontal ligament injection are that the injection be glven 

slowly and under strong pressure vith fira resistance. 

Blrchfield and Rosenberg6 perforaed a study on the raIe of tbe 

anesthet!c solution in Intrapulpel anesthesia. They wanted ta deteraine if 

i~_l'", __ ,".M • __ A 
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the anesthesia produced by the intrapulpal injecti.on is the result of the 

anesthetic solution or other factors. 

They performed 56 intrapulpal injections on patients who vere having 

endodontic treatment and had inadequate anesthesia after regional nerve 

blocks or infiltrations. SterUe normal saline vas injected intrapulpally 

37 Uses while the other 19 intrapulpal injections were perforaed vith 

xylocaine 2% vith epinephrine 1 :50 ,000. The intrapulpal injections vere 

.. de so that strong back pressure vas attai.ned during the injection. AlI of 

the intrapulpal injections perfot'1lled obtalned adequate anesthe.ta for tbe 

endodontic procedures. 6 

Birchfield and Rosenberg6 deaonstrated that there vas no difference in 

the intrapulpal anesthesia produced vhen either xylocaine 2% with 

epinephrine 1 :50,000 or sterile saline vas ueed if the intrapulpal injection 

vas gi ven under strong presaure. Therefore. they concluded tbat pressure 

seems to he the major factor in producing the anesthesia_ 

Pashley et a135 perforaed a study on dogs to -.easure the aaxi.aua 

pressures that can be produced with a standard dental syringe wben givi.ng a 

dental injection. They measured the pressures deve10ped for a nuaber of 

different 'dental injections using a pressure transducer attached to a 

standard dental syringe. They founel that the sean tissue fluid pressure 

produced by the periodontal 1igallent injection was 17,630 .. Hg- The 1Ie8n 

tissue fluid pressure produced by the intrapulpal i.njection wa • .6~18 _ Hg. 

Pashley et a135 also estiaated the degree of t1.ssue di.8tenaibil1ty of 

varioua oral and extra-oral ti.sues _ They found that the periodontal 

lig_ent 18 not very distensible and has the least co.pliance of the ti •• ues 

tested. They concluded thet :l.njecti.ons whi.ch vere -ete into the 1ealt 

diatensible ti.S8Ues developed the Mgheet 1.njection pru.ures and Inject1.01ls 

into aore dlstensible tissues produced IlUch lover :l.njecti01l pre •• urel. 
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anestheda after an intr.pulpal injection is a function of pre •• ure. 

Pa.hley et a135 have shoVQ that the pr ... ure treated during a periodontal 

l1gaaent injection is greater than the pre.sure created "ith an intrapulpal 

injection. Vaiton and Abbott43 and Saith et al4l have deaonnrated that for 

the periodontal l1g&1Mnt injection to he .uccusful it auat he given under 

8trong preasure. Therefore» 1t is interesting to speeulate on the pos.ible 

role of hydrostetle prellure in producing aneathesia vith the periodontal 

l1gaa.nt injec tion. 

If U.aue fluld pre saure lB a factor ln producing anesthesia Vith the 

periodontal liguent injection there are tvo po.sible explanations of the 

role of pre.sure in attainlng aneatheaia. One la that the inereesed tiasue 

fluld prellur. caus.e direct ln jury and/or coapresaion of nuve. supplying 

tbe tooth. Anotber po .. ible aechanisa of action .. y be that the elevated 

Usaue fluld prellure .. y stop local tis.ue blood flov at the apez of the 

tooth produeing pulpa! laeheaia vith a resultant pulpa! anestheaia. lg ,35 

Olgart and Gazeluh34 bave dellOnstrated tbat decreaaing or preventina local 

aicrocirculation at the apex of the tooth produced pulpal lech_ta and 

relulted in inhibition of aensory nerve activity. ua26 .ugge.ted tbat one 

of the aechanla .. of the perlodontal l1g..-nt Injeetion la a teaporary 

ceas.tion of blood flov to the pulpe 

A nuaber of reaearichera have rrfonaed stucll •• , in areas odler tUa 

dentl.try, to show the effects of preslure oa ner#. con4.uction.2 ,3,5,11.18. 

22,23.29.36 The Mchanla. by vbich pres.ur. ca •• s a decre ... in aene 

conduction i. DOt fu1ly under.tood. So.e autbor. have .boVD that ilc....u. 

secondary to the cOllpre .. loa of the Den.. va. the cause of the .. n. 

conduction bloclr.ll ,29. 36 1IIbJ.l. otbera bave .bovn that nerv. eODduetion 
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~ 
black resui ts fra. .. chanic.1 deforaatlon' of the nerve fi ber •• 5 Still other 

.tudies have suggested that the Rechania of action of pressure on nerve 

conduction 1& a combinat ion of ischeaia a~d mechanical deforaation of the 

nerve.16 ,23,37 

Bentley and Schlapp5 reported a simple experiont by Veir Mitchell in 

1872 vhlch showecl that conduction in the Iciatic nerve of the rabbit cou1d 

he interrupted in 20 to 30 seconds by the pressure of • co1uan of marcury 18 

to 20 inches. high. ln their study, publ1shed in 1943, Bentley and Sch1app5 

deaon8trated that when pressures between 130 and 200 DB Hg vere appl1ed to a 

peripheral nerve there W8S a decrease in nerve conduction after 40 mnutes. 

The conduc tion through the peripheral nerve vas completely blockecl in 2\ to 

3 hours. 

Gelberman et a118 perforaecl a study to investigate the pressure 

thresbold for pe~ipberal nerve dysfunction. They app1ied preslure to the 

aedian nerve in the carpal tunnel of healthy huun volunteers. Their 

resu1ts indicate tbat betveen 40 _ Hg and 50 .. Hg there existe a crlt1cal 

tissue fluid pre.sure thresho1d at wblcb perlpheral nerve function il 

lapaired. They found tbat tiaaue fluid pres.ures of 50 _ 11& or STeater 

resulted in coaplete sensory nerve block V1t~ln 25 to 40 atnut ... 

A 8iatlar study on aedian nerve cOIIpre •• ion in the carp.l tunnel and 

nerve function "a. perforaed 1>y Lundborg et al.29 They concluded t"-t 

between 30, and 60 .. Hg there i. a crittcal prellure level where nerve fiber 

function Is iapaired. They also found that coapr ••• ion of tbe _clien DerYe 

at 60 _ Hg and 90 _ Ba relu1ted in coaplete .enloTy DerY_ CODduc:tlOll black 

tri thin 20 to 40 a!nute •• 

Another Itudy OD. peripheral aerve cODduetiœ black b1 Idah'-.:.le 

c:oapart8e1lt pr ••• ure ... coaduc:ted by .. r .... et al.22 They aaaioecl the 

• 1.0 lncb equal. 2.54 CIl. 
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.ffecu of 1llcr .. Hd til.ua fluid pr ••• ure OR the fuaetioo of -t:be perou"l 

o.rve 10 cl0l.' They daonatreted that a cOIlplete blockade of nene 

cOllcluction Decur. at til.ne flu1d pre •• ur •• of 50 _ Ba or IIOr •• 

The.e .tudie. • •• to .bov tbat theue fluld prelaure. of 50 - BI 

or Ireeter block .enaory nerve conduet10n.5,18,22,29 The periodootal 

lil_ot injection, a. previoudy .entioned, create. a ... n tie.ue flu1d 

pre •• ure of 17 ,630 _ RS.35 Thi. i8 .uch Ireater than pre •• ure. wbicb the 

proceedinl author. have .hown are needecl to block ne"e conduction. Thi. 

hilh th.ue fluid pre •• ure .. y ace ur at the injection .1te on1y ad 

di •• ipate tovard the apical region of the tooth. HovaYer, it 1. po •• ible 

tbat a tlaaue fluid prea.ure of a "snitude sraat enouab to block nerve 

conduction .. y occur vithin the perioclontal ll, ... nt at: the tooth .pex. 

Therefore, hydro.tatic pre •• ure _y plU. role in proclucinl &De.theeia vith 

the periodontal lig ... nt 1njection. 
) 

"'-./"'" 
In denti.try ao.t iojection. involve the ..ta1nlltrat:ion of a local 

ane.thetic aIent and • va.ocooltrictor to procluee .ufflcieot a ... theeia for 

the dental procedure. The ..... ocon.trictor 11 ua_ to clel.y the .b.orptlo1l 

of tbe local an.atbetic: ••• ntr..,into th. bloocl.tr_.30 

1ti. et al,27 in 1984, deaonatrated in a .tady on do •• that epioepbriD. 

1:100,000 adainlatered b, v.doue dent.l inj.cti~ tecbnique •• ip1ficantl1 

d.cr .... d pulpal blood flov. They found that tbe iDtraoe.eoua injectioa of 

.piaephrine c ••• ad tbe .,et •• vere reduction in pulpal bloocl flow. 

Bchrall aad Scott13 .howecI that aD :tacr .... iD .,.,.dleUe aerva actiYity 

c ...... r"_t1oo 1Ja pulpal blood fln aM • .arUd depre •• 1oa iD tIae 

.sc1taltllity of the H1llOry unit lA the tootl.. ney ..... t •• tut tbe 

nci.tab1l1ty of MIUIOry ua1.t. la tM tooch 1e et .... l1 "'alaced bJ c ....... 

1. ,.alpe! alcroc:lrcu1atioa. 

F , 
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Ol.aart aa4 Ga •• lt._.34 t.n 1976. reporc •• the nlUlce of _ aIliu1 .t., 
on the effact. of .p1.nephr1.ne on blood flow and •• n.ory ~_ne ac:t1vity ln 

the tooth. AlUr .apr.periolteal injection. vith epinephrine t .ith.r alon. 

or vith 11.ocaine, they found tbat the adjacent tootb bad ab.o.t eoaplete 

inhibition of pulpal bloocl ~lov vithin a fev ainute.. Thil ... follo1Mcl b, 

a tot.l inhibition of len.ory nérYe ac:tivlty in the tooth. They .bow", 

tbat by .ecrea.1nl or preventing local alcroc1rculaUOIl .t tbe tootb apex 

and eau.inl pulpal i.ch.ai., that .en.ory nene .ctiv1ty coul. he lnhlblte •• 

01sart ud G.sel1ua34 concluded tbat. tbe ellcitab1.l1ty of .. n.ory aeuron. in 

th. tooth b decrea.ed by the reduetlon of pulpal bloocl flov. 

The abo.,e article. c1eaon.trate that epin.pbri.lle Injectecl adjacent to 

a tooth or .,..patbetlc oerYe .tiau1at1on i.nblblt pulpa! bloocl flov and 

thereb,., result ln decrea •• d •• n.ory nerve activ1.ty tr1th1n the 

tooth.13 ,27,34 Therefore, i.t il po •• ible to .peeulat. chat epiaephrine ., 
, 

play • role in acbie.,illl .... tb.ai. whn it. 11 injecte. into t.he peti0401ltal 

Ua..-nt. 

injecc. a local aU.ClaaUc .. ent rich or without • vI.OCOllatrictor 0 .... 1' 

.troua pr ... ure in dM ho,"! of at taillina profoua4 .... tthe.ia. To tbi. point 

tbe po •• ible roll of hyclro.t.t1e pre •• ure ad .pi .. phri.... in prCMIudna local 

.... ach •• l. for dental procHure.. utlllli.. tb. periocloaul u. .... nt 

inj.ction, h • .,. been dilcu.... A brief r.vi .. o~ tb • .ec:batl1_ of action 

of local ana.thatic .. ent. produeiaa d_~l .... tM.l. 1.. in .. der at chi. 

ciM. 

J..oeal ..... thltie &lenta .u.rt cheir pbanacololica! aetiOil. at the Mr .. 

......... The 8O.t f.'t'or" thlory coday 1. the .pecific rlc.pcor bypothe.1t 

wbldl propo... tbat local .... th.tic ... nt. .ct by attachl1l1 theJualve. to 

~j4. #'-14 14 "'if *' .. 
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au.t_tie ree.ptor ia located at or aear the .odiua cbaaael in the Ile ..... 

.. braae.30 

Loc:al aneathetic eaente are ayailable a. ..lt. for cllnical ..... la 

aolution the aDe.thetic lalt. exi.t a. uncbar •• cl aolecul •• (it. ba .. ) aM a • . 
po.iU"el, charS'cl .,1Icu1 •• (1e. cation). Th. relatbe proportioa of 

catlOQ or b... de pend a on tbe pB of tbe lolution or lurroU1l41118 t1Huaa aad 

tila pK.a or dia.ociation con. tant of th. 'pacifie local aIleathetic 

.. ent.4 ,30 

lt app.ar. that both tbe charsed ionle and the U1IcbarSecl ha .. fora of 

local ane.thetie a.eat. are i11Yolved 10 the total proc... of n.~e 

concluetion bloek. The uncursed baae, vh1.eb 11 fat .. 101ubl., 11 baU ... 

r •• ponalbl. for optiaal diffa.lon tbroush the ner"e ,b.atb. Alter 

penltratioD of th. oeTVe Iheath rl.qulHbration occurl bet ... ea the .,. •• aDd 

catioaic fora. 'the chara'cl caUon then biad, to a .pecif:lc neeptor .ite on 

the nerve ... braJl'. Thil re.wU ia a blocuae of the 1041_ cba .. l aD4l 

the fa1lure in the de"elopaent of an tial. 'the r •• ul.t of thia 

i, the auppr.al1oo of DenI traalai.aloD. b10eu produce4 by local 

&l'lIlthetlel are eal1ed nondepolariailll bloc 1.4,30 

Aft.r a morouah re"d •• of the literatur "" i.e poldbl. to 81Mkulate 

.bout the .. cbani. of actloo of the p.r1odontal 1is ... nt ~..,.cti01l. 

'T .. lo .. Itudi., have ahovn t~t the periodontal li .... t lnjeetiOll attâ1aa 

.... _t. alle.tutla in 801 to 901 of ca.e •• 12 ,14 ,15,24,31,41,43 Th • 

.... tioa. tb_ ad.e., il the aD.,th •• ia produced vith th. perioclOllt&! 

lta-Jlt 1IljectiOD clue to tM local anetthetic aleBt, the ya,oeonatr1cCOT, 

tbe hydro.tatic pre •• un cr_te. when th. injection il perforaecl or a 
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.. hàaJ._ of acUOil of the pe'l'iodOillUl li. __ t iajectloa. 

A c1111i.cal. ataf7 ... tber.for:. ....r:c.-.. to ia'nlttaac. tlle .... Ut1e 
. 

MClYIain of actlOil of the perl040aul U,RaMt 1IljectlOil ... 1ta 
~ , ~ 

.tf.cd ....... 1a ttalai88 _.t .... u for: .... OIltia. 

t 

.' 
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________ :.......... ___________ .. a_ 

Twa~ .tlhc paUnc. Ht .... the .... of 16 aDCI 75 vlch unr..a:rtaUe 

"'lc:al Id.tod •• _re _lectecl for tbe .tady. The.. patiant. had aU 

preent" to the "'l'IeDcy departaent .t the Montre.l General Ho.piUl a" 

......... r.far~ed to the d.part1UDt of oral _raary vhea it va. det.l'IliDed 

tbat th.y required la .xtr.ction. 

Inclu.decl in the .tucly .. r. t.etb ""lch _re ju&laad to be .1.pl. t noll 

.1Iraleal .xtractiona vbicb eoulel be r.., •• d routinely vith el .... tor •• nd 

foreep.. Bo tbird mlar. or .ura1cal extraction .... r. laelueled in the 

.tady. Teeth vith Icute apical inf.ctiona or dr.inas. of pua frOli tba 

11a&1Yal nlCUl or .urrouadll11 th.u. ..r. &l.o DOt inclwled ln tb. atady. 

All. teetb incl_ad ln the Itady !lad a lIOb111ty iDdex of Ml (l. ••• tha. 0.5 _ 

la any dir.ctiOll). Slnc. ou critario. of puipai ana.theaia in tbi •• t_y 

... re'poll" of tbe tooch to the el.ctrie pu1p te.ter. dl ce.tb trbicb did 

DOt: re.poI'MI 101tia11y to tha Utt.r .lactric palp t •• t.r .. re acl"'.d. 

Pr1.or to tb. periodontal lil~t inj.ction. Miua Il .... DO oth.r ..... of 

.tUinl... ",tbeei. of the tootb to be atr.cted.1wul been perfot1lell. If 

the tootb we. judl" to .,. ,e11a1.1»l. for incl_ion in the .tUlly tMa COIl ... t 

... rec.ivecl froa tu patiat to uaa the periodonui 11&_t injection. 

'y __ of r ..... &llac.tiou the paU .. ta .. ra pl.c.. iato oae of three 

~ •• The .. aro-P' ..r ...... _ tille IIOlauon 11ljected Illto the 

...,n.MOIltal 11.-t of tu toot" to .. Gtract". '!'be .01atio.8 iajeCtM 

-.; ia am, 1 1tdoca1. .. 21, s.a lraup 2 .pi_plarl_ 1:100,000 ... iD. .,.., 

3 .. nal. aallae. !he .... th.tle c.ttri .... -n .appl1" coatala1.. tille 

lQ tg, ll4@P pt'fi'. $4~ ;; § i tG &,4 .~# 4 
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a1»o". aolutiona b1 Aatra Pbaraaceutlcala.* The randoabation and 

approprlate code. reveallns vhlch solution vas in each cartrlelse, vere 

.upplied b1 the pharuceuUcal coapeny. 

Thia atucly va. a double blllld study ln vhich the ielenUty of the drq 

received by •• ch paUent v .. Imovn O11ly to the tvo regiltered nura.a who 

dispen.ed the elrUS and .. inta!ned record.. Subjeeu who ,atl.Ued aU entry 

criteria vere slven a periodontal l1g ... nt injection v1th a solutlon froa a 

cod.el cartridge. Thh protocol reaolt.d ln the fOl'll&t1on of thre. randoal.y 

aLlocated .tudy groupa, whoae treataent and treataent evaluation follow.d 

the criteria of a true, double bUnd ra1ldOlli&ed clinlca! tri.l dealBn. 

Althouah the atucly _ploya three tr.atMnt Broup., aa prev10ualy 

outlined t prior a.a.ptlon. about th. aucee.. of perlodonta.l lis_nt 

injection. uling aolutiona vith and v1thout lldocaine penaitteel a cle.ip 

IIOre econoaical in the ua. of .ubject.. Speclf1cally t It va_ beU...,ed tbat 

• .tandard aolutlon vith lidoca1.ne, could reeolt ln acceptable leeal 

.n •• th .. la in 90 percent of c..... BeDee, althouah three asentl woulel be 

uaed (lidoca1na, eplnephrlna aad aaline), th. patient. recel-.iq .the lut 

tllO .. enta cao he poolecl to afforel a -two a..,le" ca.par1a01l" tho .. paU_ta 

n .... ttiq to an injection vith lidoeaiDe •• r .... thoee ,.tl~. injecte. 

vithout lidocaln •• 

Th .... ple .1n calculaUo1l8 tbea. MC" rel.th-.l,. .tl'û ... t forwarcl. 

ln the tvo ... pl. ca •• , the null hypotbe.1t which clat. DO differeace ta 

tM nece •• r.te of the .... t. (PC-vro.orttOD nece .. m the li4oca.iae 

arouP' PrproponiOta ncee •• in che li4locai .. clefici_-C Il'KP) l.ae4I. to 
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the equatiouj 

n • r" Jz fi' l Hn (-: of) hr d I-Ih') t 1i dl-ne) r 
....... a • _le ai .. per aroup to b ••• t1 .. t04. \ h/ 

"" - 1.96, baaed 00 two-tai1.d te.t at the 951 liaDificaaee 1 •• el. 

"ft" - •• ti .. t.cI bJ PC-

.. , - 0.8, ba •• d on 20 pereaet ehaDae of ~ .rror froa one-taUeci DOral 

cl1Itrlbu~10D. 

"Ir.,.. ..tlut" bJ PT. SiDc. tha .~udJ vaaéed to cI.tact • 40% 

clifleraac. ln aucca.a rata. .ad dnce lidocaiae a1ah~ ba 

InICca .. ful ln about 90% of caa •• , the datacubl. PT .. a Mt at 

0.5. 

1I'e- •• ti .. tecl bJ PC. The control aroup (lidocalae) ..... 11 .... to 

ha •• a toI chane. of obtalniq _.thelia. , 
A • ,r.praHat. tba cliffaraace la .ncca.. rat.. tba Itady _atM to 

cI.tect. ror tbe pre •• e atucty tbll ... 40% or 0.4. 

CalC1ll.atiou rnuled the follow1aa: 

[ 1." J l (.1) C,) n -- (-.t)1 (.5') CS) .. ,,) (.9) 

.if 

" = " .-• 
Il.1IICa, tao.nar, elae aroup DOt recairi .. 1:WGcai .... to be •• b41ri .. d 

1.to tIIO. te •• d •• iraU. to arrl .. at • ..,1. al .... da ...... .-..r. 

lac. tha .-pla li.... lacna." to 12. 'l'hl. 1e4 to dM follotrl .. -

, ' 
! 
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.rraca_ent; 

Group Projected S .. ple S1.ze 

",' 

Il " Lldocaine 12 

12 - Eplllephrlne 6 

13 - Saline 6 

Durins the actual expertaent .dditional aubjectl becue available and tvo 

people vere added to the first group vhUe _eh of the last tvo groups vere 

enta rged by one. 

Prior to the periodontal ligaenc injection. the tootb was tested vith 

the Utter e1ectric pulp tester. A poBitive response froa 1 to 10 inclusive 

••• docuaented. 

the periodontal lis_ent injections vere then performed using the 

Liguject "pistol-type" syringe vith a 30 gauge short disposable needle. No 

topie.1 ane.thetie or anUsepUe solution vas placed Into the gingival 

_uleul. The technique for injection vas the ... e as described ear1ier in 

thil paper. The needle VIS plaeed in the singiva1 sulcus at a 30 degree 

angle to the long lxis of the tooth vith the bevel faeing avay from the 

tooth. Apieal pre liure VIS' applied untll the needle vas wedged into the 

periodo1ltal ligaaent betveen the tootb and the alveolar crest of bone. The 

l.njectioD of appion_tely 0.2 ce of solution vas then p,erformed slowly over 

20 aeconda under strong pressure. Bach tooth vas l.njected at the 

... iobuccal, diatobuecal, .. _1.o1~llsua1 and diatol1ngual aspecta of the 

tooth. 

Thirty .econde after the last per:l.odonta1 11 .... nt injection bad been 

perfol'lled the tooth va_ t •• tecl Vitb tbe .lecerie pul.p tester. A positive 

_. -' .. ~ .. 
_ t ,f' ,~, 
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response betveen 1 to 10 inclusive or no resp.ouse vas recorded. The gingiva 

around the tooth was then tested for anesthesia by placing a number twelve 

periosteal elevator into the gingival eulcus and applying apical pres8ure. 

If the tooth dld not respond to the pulp tester and the gingiva vas 

completely aneethetized then an attempt vas made ta extract the tooth vith 

elevators and forceps. 

If the tooth still responded to pulp testing, the gingiva 'a8 not 

comp1etely snesthetized or the tooth could not be removed due to patient 

discomfort then the periodontal ligament injections were repeated. The 

injections were made st the same four sites around the tooth using the ... e' 

solution as the first injections. AlI injections again delivered 

approximately 0.2 cc of solution per injection site under strong pres.ure 

with the Ligmaject syringe. 

Thlrty seconds after the last periodontal ligament injection tbe tooth 

was again tested with the electric pulp tester. The gingiva was also teste.(J 

again for anesthesia, as described earlier. If there vas no pulpal response 

to the pulp tester and the gingiva was completely anesthetized then an 

attempt was made to extract the tooth vith elevators and forceps. 

If the pu1pal response of the tooth to the electric pulp tester was 

still positive, the gingiva was not completely anesthetlzed or the tooth 

could not be extracted due to patient discomfort then a standard dental 

nerve block or infiltration procedure vas performed vith lidocaine 2% vith 

epiuephrine 1:100,000. Once adequate anesthesia vas achie'Ved thé ~ooth vas 

removed in routine fashion. 

If the tooth was successfully reaoved alter the periodontal ligament 

injections then the evaluation of the anesthesia obtained was subjectively 

assessed by the patient. The patient vas a.ked if the extraction vas 

" 

'"_ "'t~' 'r ' 
'f Q;;;F"Ç~;#Wjtif,f4~~,a , 

-~:~ l " .~-:!' ..... >t ... ~:. 
,""If 

, ,. 
\ . . 
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( performed without discomfort or pain. If after the periodontal ligament 

injectio,s the pulpal response of the tooth was still positive, the gingiva 

Bround the tooth was not completely anesthetized or the tooth could not be 

removed due to patient discomfort or pain then the tooth WBS placed into the 

category of unsuccessful extraction due to lack of anesthesiB. The results 

for each tooth were recorded on a data collection sheet (Figure 2). 

1 
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c Figure 2. Data collection sheet: periodontal ligament injection study 

Tooth , Cartridge 1 ---

Electric pulp tester response __ __ 

lat periodontal ligament injections 

Electric pulp tester response 

Anesthesia of gingiva YES -----
NO 

2nd periodontal ligaaent injections 

Electrie pulp tester response 

Anesthesia of ginglva TES 

NO 

Extraction of tooth 

Successful vith DO di.c~ort or pain 

Sucee.sful vith ~nl .. l disca.fort or paIn ----
Unsuccessful due to lack of aneathe.la 

Operator Ca..ent. 

f -, 

1 

1 
1 
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Resulu 

The average age of the patients vas 43.3 years and the range va. 16 to 

74 years. Seventeen of the patients vere .. les (60.7%) and 11 vere feaale. 

(39.3%) (Table 1). 

Only one complication occured during this atudy. In one instance the 

glass anesthetic cartridge broke during the injection due to the preaaure 

created by the Ligaaject syringe. This resulted in no probleaa as the 

Ligmaject syringe has a transparent plastic sheath that covers the 

anesthetic cartridge and protects the patient and operator in ca.e of gla •• 

breakage. A oev anesthetic cartridge of the s .. e solution vas obtained froa 

the registered nurse and the periodontal ligeaent injection. vere 

perfonaed. 

Very fev patients coaplained of pa~n on injection. No patienta returned 

to the dental departaent coaplaining of pain or local co.plication. st the 

sites of the periodontal ligaaent injections. There were no co.plaints of 

systeaic coaplications, such as cardiac palpitations, when injecting any of 

the experi.ental solution. into the periodontal lig .. ent. 

ln thi. study an atteapt to attain an.athesia vith tbe periodontal 

ligaaent injection, for exodontla, vas perforaed on 28 teeth in 28 patient •• 

The periodontal ligaaent injections vere perforaed on 14 teeth using 

l1docaine 2%, 7 ~ uaing epinephrine 1:100,000 and 7 teeth usina norul , 
saline (Table 2). 

Tbe data collected for tbe lidocaine, epinepbrine and ooreal .. line 

groupa i. ahown in table. 3, 4 and 5 r •• pectively. 

When the perioclontal l1a .... t injection. _iua lidocaioe 2% .. re 

pa #+Q@iii!#i,=M(F44 

.' 
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perforaet'1l of 14 teeth vere successfully anesthetized and re.oved vlthout 

discoafort or pain to the patient. This _as a suceess rate of 79% (Table 6). 

All 14 teeth treated vith lidocalne periodontal ligament injections had 

eoaplete anesthesia of the ginglva around the tooth (Table 7) and did not 

respond when tested vith the electrie pulp tester (Table 8). 

Seven teeth reeeived periodontal ligaaent injections vith epinephrine 

1:100.000. There were no suceessful extractions aehieved in this group due 

to lack of anesthesia (Table 6). In aIl 7 cases the gingiva vas not 

anesthetized around the tooth (Table 7). However. there vas a change in the 

pulpal response of each tooth vhen tested vith the electrlc pulp tester 

before and after the periodontal ligament injections. The average decrease 

in pulpal reaponse. in the epinephrine group •• as 2.14 points wben teated 

with the electric pulp tester (Table 8). 

The 7 teeth vhich reeelved periodontal lig .. ent injections vith noraal 

saline eould not he extracted due to lack of aneathesia (Table 6). Ginaival 

anesthesia va. not obtained for any of the 7 teeth in thia group (Table 7). 

In this group a .ean change of 0.14 poiata in the pulpel responae to the 

electrie pulp tester va. observed (Table 8). 

\ 
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Tablee 

1 

Table 1. Su.aary of ale and sex distribution of patient. 

Age 

10-20 21-30 31-40 41-50 51-60 61-70 11-80 Total 

Male 0 8 0 4 1 3 1 17 

Peule l 2 1 3 3 0 1 11 

Total 1 10 1 7 4 3 2 28 

Averale aae 43.3 years 

Table 2. Nuaber of teeth in .. ch of the !Q!riMsat:al lroDf! 

Lidoc:aiM 2% Bpioephriae 1:100,000 Bo~l S.l1_ 'fotal 

14 7 7 28 

-=- la:cp p i,..4~ 2 j 
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Table 3. Data eollected for lldocaine 2% Iroup 

patlenta ra.pon.e to .leetric 

pulp teatera ai 1l&iYa .. cce •• ful 

Tootb' eralnJection 2!!. t.1nJeetlon ane.thaU ... estractlou 

31 7 tlO re.pon.eb ye. '88 
23 

li' 

7 no re'pon •• ye. llO 

26 6 tlO r •• poa" ye. no 

34 7 no r •• pon •• ya. ,e. 

35 S 110 r •• pon" ye. Y" 

14 4 no r.apon •• Y·' ye. 

37 3 DO re.pon" Y·' Y" 

14 6 110 r •• pon •• ya. , .. 
33 2 no r •• ponee Y·' no 

12 2.5 no re.poll'. ,... Y" 

27 3 no n.poIl" ,... Y" 

46 6 no re.pon •• ,... Y" 

25 4 DO r •• pone. Y·· Y·' 

13 8 no r •• pona. Z·· Z·· 

(a) tba Ritter .lectrlc pulp te. ter dellyera an electricel att.ulua whieh 

!Der ..... OD a acal. fr~ 1-10 (10 equal. 1.5 volta AC). 

(1)>) DO re.po_ l_lceta. that tbe paUent had DO perc.ption of the 

.tro .... t .tt.ulua ('10) •• 1l.ered by the littar elactrie palp 

te.car. 

_1. ,.f~"t~~!*", ..... ;&29F'tU?~ 
, , ~. Joo.... '~i,j....,~ ,. ~ 

;: . ~ t;' ",i • 
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Table 4. Data eolleeted for epluepbrine 1:100,000 IrouE 

patients re.ponae to electrie •• 
\.-"'-""1 

pulp testera sinai". luce.a.ful 

Tootb , prdnjecUon postinjectioD an .. theti •• d extraction 

46 5 7.5 no ao 

11 3 5.0 no no 

26 8 no responseb no no 

17 8.5 no re.ponse no no 

37 7.5 no responle no no 

22 2 4.0 no no 

17 5 7.5 no no 

(a> the Ritter electric pu1p tester delivera .0. electrieal Itiaulua wbieb 

increases on a scale froa 1-10 (10 equals 1.5 volta AC). 

Cb) no reaponse indicates that the patient bad no perception of tbe 

atronsest stiaulus (110) dellvered by tbe Ritter el~;:lP 
tester. 

li'. 
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t.bl. 5. Dat. collect" for aonal aall_ .rO!P 

peU_t. r •• ,...e to el.ectric 

palp te.ter· liDai"a nec ••• fd 
/ 

tooth , preinjection po.t1ajec:t101l .... tut1 ... elltrac:ti ... 

31 8 8 DO no 

31 7.5 8 no DO 

46 2 2 110 DO 

26 7.5 8 no no 

45 , , - .. 
35 5 5 no no 

21 2 2 110 ao 

(.) the .itt~r .l.ctric: palp te. ter deli.er. aD el.ctrical .t~ae whicb 

iocr ..... GD •• cale frOil. 1-10 (10, .... 18 1.5 .olt. AC). 

il .. 
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Table 6. na alfi.e.cl of the p!r.1ocloat.l u. ..... t 1.jeetionl 111 obt.la1y 

acleg_te "'Itlleala for aod011Ua u.ID1 thrae differellt 101ut108. 

Tr .. t .. nt If_bar of Suece •• ful extraction % 

Grou! te.th za. no .ucce •• 

Lidoc.lne 2% 14 11 3 79% 

Ipinephrine 1:100,000 7 0 7 0% 

10r.a1 .allne 7 0 7 oi 

12-18.12 clf-l SI.; p < .01 

Rote: th!. chi-.quare re.ult i. ba •• d on an analYli. after collaplinl the 

.bo"e table to a 2 x 2 foraat to eU..inate 10.1 elEpactecl frequeltCy 

count. (.ee dllcU8.ion pale 41). 

Tabla 7. Alutat .... 1a of &1!11". obtaiaecl bf red .• OBtal ll .... nt injection. 

ual!, tbr .. dilfarant aoluti0D8 

Trua.ellt .. bft of GiRll"a .... tbeti •• d '% 

G&'OII! t •• th Z!a DO .acca •• 

Lldoc:a1aa 2% 14 14 0 1001 

Ipiaap1ariDe 1 :100,000 T 0 7 01 

Iot:llàl I.lille 7 0 7 • 0% 

X2.11 df-1 Sil· p (.01 
i 

l'ote:- thi. ch1-•• ura ~t 1& ... ct 00 _ aul1.1a a1t.r collape1ll& tu 

...... tabla to a 2 :II 2 foraat to altld .. t.a 10-. apilCtM f~,." 

•• 0 (Me ....... 1_ ... 47). 

!SM ~t:7 ,.ctft ~a!i4 ... SJiW ~;q j4ç'f2 ( 
, - r _, • -

" 

.. 
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• Table 8. Mean stiaulus reguired froa elacerie pulp testera to elicft a 

re.ponse a.Gna tbree group. of patienta receivins periodontal 

Ugaaent injections. 

Treat.ent Nuaber of Mean baeeline Mean e~iaulu8 

Group teeth eU.ulue change 

Lidocaine 2% 14 S.04(1.95)b 4.96C(1.95) 

Epinephrine 1:100.000 7 5.57(2.52) 2.14(0.38) 

Normal ealine 7 5.86(2.90) 0.14(0.24) 

UIlng analysle of variance CANOVA), aean baseline stimulus scores not 

stati_tically different among groups. '-0.32 df-24 p).05 

Uslng ANOVA, the differences of aean stimulus change among groupe are 

signifieant. F-28.8 df-24 p < .01 

(a) the Ritter electric pulp tester delivere an electrical stiaulue which 

lncrea.es on a scale from 1-10 (10 equal. 1.5 volta AC). 

(b) atandard deviation in bracketa 

(c) tbere va. no response of tbe patient to aaiaua nlaulua (1e. 1e.e! 10) 

vith tbe Ritter electric pulp teetar • 

• 
,-
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The periodontal lia ... nt injection usina the Li ... ject or Peri-Pre •• 

"piatol-type" syrinses ia becOllin, acre popular in denthtry. In 1981, 

de Shazer sad Coffey12 .aid th.t they expect the .. ndibul.r block to take a 

back .eat to th~ periodonta~ lis .. ent injection in atteaptins to attain 

aneatheaia for a variety of dental procedure.. Thi. relatively nev 

injection technique ia advantageoua in that It 1. painle.a, ea.y to 

ad~niater. quiek acting, hal patient acc.pt.nce and il luit.ble for ao.t 

dental procedure.. The periodonta1 liS ... ot injection al.o cau.e. DO 

j'. 
nuabne •• of cheeka or tonlue, no nerve d"'le and the ane.thetic effect ia 

of short duration.12 

A uuaber of author., a. previoualy di.cuaa.d. bave ahown that the 

perlodontal Il,aaent injection 1. able to produce adequat. ane.theaia, for 

a variety of dental procedur •• , approxi .. tely 80% to 90% of tha 

tl ... 12 ,14,15,24,31,41,43 ln tbo •• at .. l •• wh.ra soae e.tractloaa .. ra 

perforaed adequa:e .na.thali. for aodOlltf.. ta. raport" to Gecur ln 951 of 

c ••••• 1S ,24 

The pr •• ent stndy differ. Irae the praYloua .ta41ea ln ~t It aaed 

pulpal raspena •• of the ceeth to tha .lactrle: palp t •• ter. ailllbal 

.... th •• i. aad dent.l ntruti... to rf'aluate tbe .ffectlY_.. of die 

periCHlontal 11a __ t Injection. 'rrri01lll atudi •• ba4 .... ..ralcal, 

reatorati.,., 'ÙodOlltic ... ,er,iod_cal pnceàr •• to ...... 

• ffectl ....... 12 ,14.1S.24,31.41.43 

. ln thia .tudy it •• fMOd that __ the peri--'ta1 Ua •• c iajeetiOlll 

wre parfcn:.ed wltb lUocai_ ~ a1.1-.1 -neda .... al1'" la all 

" \ 

.:. 
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instance. (Table 7). Tbe periodontal lig .. ent injection. vith lidoeaine 

al.o eli~nated the pulpal re.ponae, to the electric pulp tester, in aIl 14 

teeth (Tablea J and 8). 

It i. aaauaed, aince aIl 14 teeth had profound pulpa! and gingival 

aneathesia after periodontal ligsaent injections vith lidocaine, that 

re.torative proceduree could have been perforaed vitbout diaco.fort or pain 

to the patient. Hovever, when dental extractions vere atte.pted only 11 of 

14 te.th could he extracted vithout pain or di8coafort to the patient. Tbia 

i. a succea. rate of the periodont.l lig .. ent injection. vith lldocaine, ln 

producing aneethesia for e*tractions, of 79% (Table 6). This coapare. 

favourably to tbe overall auccea. rate. ohtained in previoua studie. vhere 

the periodoDtal ligsa.nt injections vere perfor.ed uaing a "piatol-type" 

ayrin,e for a variety of dental procedurea.12 ,14,15,24.31,41 Hovever. it is 

lover than the 95% auecea. rate achieved by other. for extractioDe.15 ,24 

This difference in .ucces. rate .. y be due to the fact tbat the 3. teeth 

vhich could not he extracted vere aIl difficult extraction. where a sreat 

deal of force had to he appl1ed to reaove each tooth. Tva of the tee th tbat 

cou1d not he extracted after periodonta1 ligaaent injectiona vith lidocaine 

vere cuapid.. Jtaufun et &124 noted tbat the y had a .uccus rate of only 

46% when trying to ob tain anestbe.ia of cuspids vith periodontal 1ig .. ent 

injectiona. They noted that the lengtb of the root apparently influenced 

the suece •• of intralig ... ntary aDeetheaia. It va. a180 noted by 4. Sha.er 

aAd Coffey12 that it va. difficult, when uains periodontal 1ig .. ent 

lnjectiona, to aoe.thetize cu.pid. for dental procedure.. The other tootb 

tbat ... Dot lucce •• fully reaoved after perlodontal ligsaent injection. vith 

11.oca1ae ... a ~llary fir.t aolar. Thil tooth had long roota that vere 

ftlQ div_raent. Tb_rafore. 1t .. y he tbat in inataDces where an extraction 

.. ~ . . -" 
-

j 
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ia difficult. the aneathetic obtained vith periodontal ligament injections 

ia not profound enough to permit removal of the tooth. 

The Aaerican Dental Association counci1 on dental materials, instruments 

and equip.ent reported in 1983 that the actual mechanism of action of 

intralig..entary anesthesia has yet ta be determined. 19 

Studies have shown that epinephrine decreases pulpal bl60d flov which 

results in partial or complete inhibition of sensory nerve conduction. 13 ,27, 

34 Therefore. it is possible to specula te that epinephrine plays a role in 

sttaining Anesthesia vith the periodontal ligament injection. 

No previous inveatigation has studied the effect of epinephrine in 

ettaining anesthesia vith the periodonta1 ligament injection. In this study 
l 

7 teeth were injected vith epinephrine 1:100,000 by means of the periodontal 

ligaaent injection. These periodontal ligament injections vith epinephrine 

did not produce gingival anesthesia in any instance (Table 7). The 

epinephrine injections a1so did not produce adequate aneathesia ta permit 

any dental extractions in this group (Table 6). lt is interesting to note 

that after the periodontal ligament injections vith epinephrine there wa. a 

change in tbe pulpal response of each tooth vhen tested vith the electrlc 

pulp tester. The pulpal response of the teeth which received periodontal 

ligaaent injections vith epinephrine diminlshed, on the average, 2.14 

poiata. Using the Student-Newasn-Keuls procedure for multiple compari.ona 

this decrease in re.ponse ta stimulus, relative to injections vith saline 

aolution on1y, ia atatistically signif1cant at the p( .05 level (Table 8). 

This deaonstrates that epinephrine causes a decrease ia sens ory nerve 

activity within the tooth. Olgart and Gazeliu8,34 a. previoualy discussed, 

also demonetrated a decrease in senaory nerve actlvity in teetb followlug 

aupraperio8teal epinephrine injection.. Therefore. when the perlodontal 

~""' 1( ~I"U """,*,*=.$1; gg 'JO i 
.4 

;. 
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ligament injection is performed with a local anesthetic ageQt with 

epinephrine it i8 possible that the vasoconstricting action of epinephrine 

ls sy~rgistic with the local anesthetic agent in achieving maximum 
1 

anesthesia of the tooth. 

Walton and Abbott,43, Malamed,31 Kaufman et a124 and Smith et a141 have 

aIl re;orted that periodontal ligament injections, in order to be 

successful, must be administered under strong pressure with firm resistance. 

Pashley et a135 demonstrated ~hat the mean tissue fluid pressure created 

vith the periodontal ligament injection was 17,630 mm,Hg while the mean 

tissue fluid pressure created vith the intrapulpal injection was 8,918 mm 

Hg. Birchfield and Rosenberg,6 in 1975, demonstrated th«t Intrapulpal 

anesthesia is a function of pressure. They found that there was no 

difference in attaining anesthesla when either normal saline or lidocaine 2% 
• 

with eplnephrine 1:50,000 vas injected intrapulpally under pressure. 

Therefore, It ia possible ta speculate that pressure is a factor in 

attaining anesthesia with the periodontal ligament injection. 

Pressure has been shown, by a number of authors, to decrease or block 
"') 

nerve conduction.2 ,3,5,11,18,22,23,29,36 Hargens et al,~2 Lundborg et a129 

and Ge1berman et al18 demonstrated that tissue fluid pressures of 50 mm Hg 

or greater completely blocked sensory nerve conduction. The exact machanism 

by which pressure blacks nerve conduction is not completely understood • .. 
Some authors feel that the pressure causes ischemia of the nerve and this 

results in a decrease in nerve conduction. l1",29,36 Others say that the 

pressure causes direct in jury or mechanical deformation of the nerve.5 

Still other autbors feel it is a combination of the two. 16 ,23,37 Since the 

periodontal ligament injection has been shown to create a mean tissue f1uld 

pressure of 17,630 mm Hg35 these studies18 ,22,29 would tend to support the 

, • ~ ;:' ..... 'a..3\ w~--.... ..... ---------...,....-.. ....,..,i5"", .. ~,-.'.,t,"","!t;.,.:tJ .... '."."""-r'""",....,.., "t't-
, ri' .q 
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concept that hydrostatic pressure is a factor ln the anestheBia obtained 

vith the periodontal ligament injection. 

No other studies have investigated the effect of pressure in produclng 

anesthesia vith the periodontal ligament injection. The periodontal 

ligament injections performed in this study vere aIl done under strong 

pressure. 

It ls apparent from tables fi and 7 that there was no difference in the 

epinephrine and saline groups in producing gingival anesthesia or adequate 

aoesthesia for dental extractions. These two groups vere therefore cOlllblned 

to permit a 2 x 2 chi-square analysis to test the association of anesthetic 

vi th hydrostat i c pressure and/ or lidocaine 2% vhen used in a periodontal 

ligament injection. 

Table 6 shows that vhile there was a 79% success rate in perfondng 

extractions in the l1docaine group, no extractions could he perforaed in 

~ 
either the saline or eplnephrinl! groups. When this vas analyzed using the 

2 x 2 chi-square test. it is obvious that there is a statistically and 

clinically signlf1cant relationship betveen anesthesia and the agent heing 

employed for the periodontal liguent injec tioo. l t lII8y also he seen in 

table 7 that there vas no gingival anesthesia in either the epinephrine or 

saline groups whlle in the lidocaine group gingival anestbes14 vas obtalned 

in ail instances. When this relationship vas analyzed U81ng the 2 li 2 chi-

square test, it la also obvious that there 18 a statist1cally and clinically 

significant relationsh1p betveen anesthellia and the agent being eaployed for 

the per1odontal ligament injection. Evidently it ia ab.olutely e.8ential, 

for extractions and gingival anesthesia, that the solution used for the 

periodontal ligament injection contain a local aneathetic agent 

(eg. lidocaine). The hypotheais that. vith the periodontal lig..ent 
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injection, lidocaine and hydroscatic preuure are equally effective in 

producing Anesthesia cannot be supporced frOID these results. 

Lidoeaine 2% and epinephrine 1: 100 ,000 periodontal ligament injections 

have been shown previously in this paper to reduce the pu1pal respouse of 

the tooth to the electric pu1p tester. On1y a minimal decrease in aean 

pulpal response occured after the saline injec tions. The saline periodontal 

ligament injections did not result in a statistically significant change in 

pulpal response based upon the psired t-test (t--l.55, not signifieant, 

df-6) (Table 8). " 

Therefore, based on the three criteria (gingival anesthesia, pulpal 

respanse and dent.al extractions) used t.o assess anesthesia in this st.udy it 

sppeau that after clinical and statist.ical analys1s the hydroetatic 

pressure generated vith the periodontal lig .. eut injection does not decrease 

nerve conduction and CAuse Anesthesia. The Mgh pressure, which i8 knovn co 

oecur at the injection si te ,35 i8 either not t ransferred directly to the 

apex of the tooth or if the pres.ure does reach the apex of ~he toot.h 1t is 

insufficient to inhibit nerve conduction. This .. y he due to the fact that 

tbe anestbetic solution spreada to the surrounding tis.ues, .a shown in the 

dye etudies, 17 ,39 and resulta in dissipation of the tiaaue fluid pressure. 

The only definitive aetbod of det.enuning if any hydroatatic pressure 

reache. tbe apex of the t.ooth after a periodont.al l1g_ent injection vould 

he to place a pressure tranaducer at the tootb apex ln an aniaal .actel. 

Saith and Walt.on,39 in 1983. daonstr.ted t.bat tbe diatribution of tblt 

injected _terial vith the periodontal liguent. inject.ion depeoded oa the 

pres.ure created during the injection. They found tbat if the periodontal 

liga.ent injection vas given onder atrong back pres.ure tbat there vas 

apread of tbe injected _t.eri&! tbrOUChout the periodOllt.al l1..&aaeat. 

$. uce 1 ...... - ~. --- - - --------
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1 periapical tissues. medullary boue and pulp of 1njected and adjacent teeth. 

Converse1y. they found that if the periodontal ligaaent injection va. given 
fi ,. 

under little pressure that there vas no spread or penetration of the 

injected materiai apically into the deeper tissues. 1 t has been shown in 

the present study that pressure i tself does not cause Anesthesia vith the 

periodontal ligament injection. Therefore, it 1s reasonable to specu.late 

that, for the periodontai ligament injection to he succes.ful, pressure on 

injection i8 requlred only for the spread of the local anesthetic agent , 

-----
1 

throughout the periodontal l1gaaent and lDedullary bone to the apical region 

of the toot h. 

i 
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1 
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1 Su.ary 

This study vas undertaken ta evalute the effectiveness and paIsible 

aecbanil. of action of the periodontal lig_ent injection in attaining 

anesthesia for exodont1a. 

The study vas double blind and conducted on 28 teeth. Perlodontal 

ligaaent injections under strong preslure vere perforaed on aIl teeth uaing 

,~ 
one rn-/I three different solutions. The periodontal ligsaent injections vere 

perforaed vith l1doeaine 2% on 14 teeth. Seven teeth had injections vith 

epinephrine 1: 100,000. The other se ven teeth reeeived periodontal Hg_ent 

injections vith noraal saline. 

The only periodontal lig .. ent injections whieh vere able to produce 

profound anesthesia so that the tooth cou Id he extracted vere the injections 

perfonaed vi th l1docaine 2%. Eleven out of fourteen teeth vere succesafully 

reaoved vithout di8cOlafort or pain to the patient. This il .. auccea. rate 

of 79%. AlI 14 teeth in the 11docaine group had coaplete gingival 

anesthesia around the tooth and leck of pul.pal reaponae when teated vith the 

electric pulp telter. 

Aneatbeaia Adequate enouah to penait dental extractions vaa DOt obtained 

foUoring periodontal. 111...nt injections vith ep1nephrine 1: 100,000 or 

nomal uline. The injection. vith epinephrine or .. line produced DO 

&111&1vel aneatheaia. The pulpel re.poue of the teeth. to the electrie: pulp 

teeter, bad no I1InJ.ficaot e:haqe alter periodollul 11.-t injec:t1oae with 

nomal Idllle. The periodontal 11 .... t injectiOlUl vith epinepbrine 

sipJ.ficutly d1a1n1ahed the pulpel respoaee of tM' teetb, to the eleetrlc 

pulp te.ter. by aD e .. r... of 2.14 pointa. 

,-- . ---_._--' .. - .. - .. ----------

1 
1 
[ 



, 
'" 

-51-

a Conclusions 

lt vss concluded frOll this study tbat periodonta1 ligament injections, 

when perforaed vith the Ligaaject sTringe and 1idocaine 2%, vere effective 

in attaining Anesthesia for routine exodontia. 

This study aIso demonatrates that hydrostatic preuure created by the 

periodontal ligament injection does not have a direct effect. through 

ischemis or mechanical deformation of the nerve fibers, on sens ory nerve 

conduction. Hovever, it appears that vith the periodontal ligament 

injection pressure is required on injection for the spread of the anesthetic 

solution to the apical region of the tooth. Therefore, the mechani8l1. of 

action of the periodontal lig8Jll.ent injection in produc1ng aneetheeia depende 

on the local anesthetic agent with pressure on injection being required for 

distribution of the anesthetic agent. 

This study abo deaonstrates that epinephrine, injected into the 

periodontal 1ig .. ent, decreases sen.ory nerve actlvity within the tooth. 

Therefore, it 18&y be possible that when the periodonta1 ligaaent injection 

is perforaed wi th a local snesthetic aient vith epinephrine there _, he a 

aynerlistic effect in achieving uxillUll aoe.tbeUa. 

.. ___ ~"'" px zo A • _OP .........,---~--- --_____ .... ,..,..c-------------~·---
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