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The Effect of Lidocaine on Injection
Pain of Different Propofol Concentrations

in Patients Receiving Remifentanil

AABBSS  TTRRAACCTT  OObb  jjeecc  ttii  vvee:: The ef fec ti vity of  re mi fen ta nil and li do ca i ne com bi na ti on on the in jec ti -
on pa in with 1% pro po fol was re por ted pre vi o usly. Ho we ver, this fin ding has not be en in ves ti ga -
ted with dif fe rent pro po fol con cen tra ti ons. In this pros pec ti ve, ran do mi zed, do ub le-blind tri al,
we ai med to com pa re the ef fect of li do ca i ne on the in jec ti on pa in of 1% or 2% pro po fol in pa ti -
ents re ce i ving re mi fen ta nil. MMaa  ttee  rrii  aall  aanndd  MMeett  hhooddss:: One hun dred pa ti ents un der go ing ear-no se-
thro at sur gery we re ran domly as sig ned into fo ur gro ups (n= 25 each). Fol lo wing 0.5 µg/kg/min
re mi fen ta nil, pa ti ents in Gro up 1 and Gro up 2 re ce i ved 1 mg.kg-1 1% or 2% pro po fol the mi xed
with 2 mL of sa li ne, res pec ti vely. Pa ti ents in Gro up 3 and Gro up 4 re ce i ved 1 mg.kg-1 1% or 2%
pro po fol mi xed with 2 mL of 2% li do ca i ne af ter 0.5 µg kg-1 min-1 re mi fen ta nil. Pa in du ring the in-
jec ti on of pro po fol was as ses sed on a fo ur-po int sca le (0= no ne, 1= mild, 2= mo de ra te, 3= se ve re)
RRee  ssuullttss:: The in ci den ce of no ne-mild pa in on in jec ti on of 1% pro po fol was sig ni fi cantly lo wer in
Gro up 1 (56%) com pa red to Gro up 3 (100%) (p= 0.00017). This fin ding was al so seen bet we en
Gro up 2 (36%) and Gro up 4 (72%) (p= 0.010). Ho we ver, the num ber of pa ti ents suf fe ring from the
in jec ti on pa in was sig ni fi cantly gre a ter in Gro up 4 com pa red to Gro up 3 (p= 0.004). CCoonncc  lluu  ssii  oonn::
Li do ca i ne 2% 2 mL mi xed with pro po fol comp le tely abo lis hed mo de ra te-se ve re pa in in du ced by
1% pro po fol in pa ti ents who we re gi ven 0.5 µg/kg/min re mi fen ta nil. Ho we ver, so me pa ti ents still
suf fe red from in jec ti on pa in ca u sed by 2% pro po fol in spi te of the com bi ned ef fect of li do ca i ne and
re mi fen ta nil.

KKeeyy  WWoorrddss::  Propofol; injections, intravenous; pain; remifentanil; lidocaine

ÖÖZZEETT  AAmmaaçç:: Yüzde 1’lik pro po fo le bağ lı en jek si yon ağ rı sı üze rin de re mi fen ta nil ve li do ka in kom-
bi nas yo nu nun et ki si da ha ön ce ça lı şıl mış tır. An cak bu bul gu fark lı pro po fol kon san tras yon la rı ile
araş tı rıl ma mış tır. Bu pros pek tif, ran do mi ze, çift-kör ça lış ma da re mi fen ta nil alan has ta lar da li do ka -
i nin %1’lik ve ya %2’lik pro po fol kon san tras yon la rı nın en jek si yon ağ rı sı üze rin de ki et ki si ni kar şı -
laş tır ma yı amaç la dık. GGee  rreeçç  vvee  YYöönn  tteemm  lleerr:: Ku lak-bu run-bo ğaz cer ra hi si ya pı lan yüz has ta
ran do mi ze ola rak dört gru ba ay rıl dı (n= 25, her bi ri). Grup 1 ve 2’de ki has ta la ra 0.5 µg/kg/dk re mi -
fen ta ni li ta ki ben ay rı ay rı 1 mg/kg %1’lik pro po fol ve ya %2’lik pro po fo lün 2 mL se rum fiz yo lo jik
ile ka rı şı mı uy gu lan dı. Grup 3 ve Grup 4’te ki has ta la ra 0.5 µg/kg/dk re mi fen ta ni li ta ki ben 1 mg/kg
%1’lik pro po fol ve ya %2’lik pro po fo lün 2 mL %2 li do ka in ile ka rı şı mı uy gu lan dı. Pro po fol en jek -
si yo nu sı ra sın da ki ağ rı dört-pu an lık öl çek üze rin den de ğer len di ril di. (0= hiç, 1= ha fif, 2= or ta, 3=
şiddetli) BBuull  gguu  llaarr:: Pro po fo lün 1% en jek si yo nun da olan hiç-ha fif ağ rı in si dan sı Grup 3 (%100) ile kı -
yas la nın ca Grup 1’de (%56) an lam lı ola rak da ha dü şük tü (p= 0.00017). Bu bul gu Grup 2 (36%) ve
Grup 4 (72%) ara sın da da ben zer di (p= 0.010). An cak en jek si yon ağ rı sı çe ken has ta la rın sa yı sı Grup
3 ile kı yas la yın ca Grup 4’te an lam lı ola rak da ha faz lay dı. (p= 0.004). SSoo  nnuuçç:: 0.5 µg/kg/dk re mi fen -
ta nil alan has ta lar da pro po fo le ek le nen %2’lik 2 mL li do ka in, %1’lik pro po fo lün ne den ol du ğu or -
ta-şiddetli ağ rı yı ta ma men ön le di. An cak ba zı has ta lar da li do ka in ve re mi fen ta ni lin kom bi ne
et ki si ne kar şın %2’lik pro po fo lün ne den ol du ğu en jek si yon ağ rı sı ön le ne me di.

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Propofol; enjeksiyonlar, intravenöz; ağrı; remifentanil; lidokain
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ro po fol (2.6-di i sop ropyl phe nol) is the most
fre qu ently used in tra ve no us (IV) drug for
the in duc ti on and ma in te nan ce of anest he -

si a. Ho we ver, its IV in jec ti on is as so ci a ted with pa -
in in up to 70% of pa ti ents.1,2 Many stra te gi es ha ve
be en used to re du ce the in jec ti on pa in of pro po fol
inc lu ding the in jec ti on spe ed and the car ri er flu -
id,3,4 its di lu ti on,5,6 pret re at ment with al fen ta nil7 or
re mi fen ta nil8 and the in jec ti on of li do ca i ne be fo re
pro po fol9,10 or mi xing the two drugs be fo re in jec ti -
on.11-13

Re cently, two stu di es ha ve shown that com bi -
na ti on of re mi fen ta nil and li do ca i ne comp le tely
abo lis hes mo de ra te and se ve re pa in du ring the in-
jec ti on of 1% pro po fol when com pa red to each
drug used alo ne.14,15 Ho we ver, a mo re con cen tra -
ted new pre pa ra ti on of pro po fol (pro po fol 2%) has
be en de ve lo ped ma inly for in ten si ve ca re unit
(ICU) use and mar ke ted as an ac cep tab le al ter na ti -
ve to 1% pro po fol for the in duc ti on of anest he si a
in adults.16 It is sug ges ted that 2% so lu ti on has a
hig her con cen tra ti on of fre e pro po fol and is the re -
fo re mo re pa in ful on in jec ti on.5,17 Un til to day, the
ef fect of the pro po fol con cen tra ti on and the use of
li do ca i ne is not cle ar in pa ti ents re ce i ving re mi fen -
ta nil.

The aim of this pros pec ti ve, ran do mi zed, do u-
b le-blind tri al was to com pa re the ef fect of li do ca -
i ne on the in jec ti on pa in ca u sed by 1% or 2%
pro po fol in pa ti ents re ce i ving re mi fen ta nil for the
in duc ti on of anest he si a in ear-no se-thro at sur gery.

MA TE RI AL AND MET HODS
Fol lo wing ap pro val of the lo cal et hics com mit te e
and writ ten in for med con sent of pa ti ents, 100 ASA
I-II pa ti ents aged 18-60 ye ars sche du led for elec ti -
ve ear-no se-thro at sur gery un der to tal in tra ve no us
anest he si a (TI VA) we re rec ru i ted in this pros pec ti -
ve, ran do mi zed, do ub le-blind study. Exc lu si on cri-
te ri a inc lu ded the pre sen ce of ne u ro lo gi cal or
psychi at ric di se a se, dif fi culty with com mu ni ca ti -
on, sus pec ted or known dif fi cult air way, hyper -
sen si ti vity to the study drugs, use of se da ti ves or
anal ge sics wit hin 24 ho urs pre ce ding sur gery or re-
qu est of, an xi oly sis. No ne of the pa ti ents re ce i ved
pre me di ca ti on. Pa ti ents we re ran domly as sig ned to

fo ur gro ups of 25 each using se a led en ve lo pes. On
ar ri val at the ope ra ting ro om, stan dard mo ni to ring
was per for med (no nin va si ve ar te ri al blo od pres su -
re, elec tro car di og ram and pul se oxi metry), a 18-ga -
u ge IV can nu la (BD Venf lon™ Pro, Beck ton
Dic kin son, Hel sing borg, Swe den) was in ser ted in -
to a dor sal left hand ve in and a thre e-way tap was
con nec ted di rectly to the cat he ter. Du ring the in-
duc ti on of anest he si a, 5-7 mL kg-1 IV in fu si on of
0.9% so di um chlo ri de was gi ven as and 0.5 µg kg-1

re mi fen ta nil was ad mi nis te red wit hin 60 se conds
to all pa ti ents by me ans of an in fu si on pump. At
the end of one mi nu te, pa ti ents in Gro up 1 and in
Gro up 2 re ce i ved 1mg kg-1 1% or 2% pro po fol (Pro -
po fol 1% or 2% Fre se ni us™, the Net her lands) mi -
xed with 2 mL of sa li ne, res pec ti vely. Pa ti ents in
Gro up 3 and in Gro up 4 re ce i ved 1mg kg-1 1% or
2% pro po fol mi xed with 2 mL of 2% li do ca i ne (Li-
do ca i ne HCl, B. Bra un Mel sun gen AG), res pec ti -
vely.  

For the pre pa ra ti on of the so lu ti ons, 200 mg of
1% or 2% pro po fol was mi xed with 2 mL of eit her
nor mal sa li ne or 2% li do ca i ne in a 30-mL pol yeth -
yle ne syrin ge, kept at ro om tem pe ra tu re and used
wit hin 10-15 mi nu tes of pre pa ra ti on. Study drugs
we re ad mi nis te red by a blin ded in ves ti ga tor over
fi ve se conds. If the re was no spon ta ne o us comp la -
int of pa in, pa ti ents we re as ked if they ex pe ri en ced
any pa in in the arm 10 se conds af ter the be gin ning
of the in jec ti on, pa in sco res we re re cor ded using a
fo ur-po int ver bal ra ting sca le: 0= no pa in (ne ga ti ve
res pon se to qu es ti o ning), 1= mild pa in (pa in re por -
ted in res pon se to qu es ti o ning only, wit ho ut any
be ha vi o u ral signs), 2= mo de ra te pa in (pa in re por ted
in res pon se to qu es ti o ning and ac com pa ni ed by a
be ha vi o u ral sign, or pa in re por ted spon ta ne o usly
wit ho ut qu es ti o ning), and 3= se ve re pa in (strong
vo cal res pon se or res pon se ac com pa ni ed by fa ci al
gri ma cing, arm with dra wal or te ars).18 No ne-mild
pa in was con si de red as cli ni cally ac cep tab le pa in
whe re as mo de ra te-se ve re pa in was as con si de red
cli ni cally unac cep tab le pa in. On ce the as sess ment
of in jec ti on pa in comp le ted, the in duc ti on of anes-
t he si a con ti nu ed with the re ma in der of the cal cu -
la ted pro po fol do se and re mi fen ta nil-pro po fol was
in fu sed to all pa ti ents ac cor ding to the anest he tist’s
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ro u ti ne prac ti ce. Ba sed on the pre vi o us li te ra tu -
re,8,19 we ex pec ted a 40% in ci den ce of pro po fol pa -
in af ter re mi fen ta nil in fu si on and mi ni mum 23
pa ti ents per gro up wo uld be re qu i red to dec re a se
this in ci den ce to 5% by ad ding li do ca i ne (po wer
80%, α= 0.05). 

Sta tis ti cal analy sis was per for med using SPSS
10.1 for Win dows. Pa ti ent cha rac te ris tics we re
com pa red with Krus kal-Wal lis test. The in ci den ce
of cli ni cally ac cep tab le/unac cep tab le pa in was
analy sed with Fis her’s exact test and p< 0.05 was
con si de red as sta tis ti cally sig ni fi cant. Da ta we re
pre sen ted as eit her me an ± stan dart de vi a ti on (me -
an ± SD) or num ber of pa ti ents.

RE SULTS
One hun dred pa ti ents we re en rol led in this study;
the re we re 25 pa ti ents in each tre at ment gro up.
The re we re no sig ni fi cant dif fe ren ces among fo ur
gro ups with re gard to gen der, age or we ight (Tab -
le 1). The ove rall in ci den ce and se ve rity of pa in du -
ring IV in jec ti on of 1% or 2% pro po fol in fo ur
gro ups are shown in Tab le 2. Alt ho ugh the in ci -
den ce of mo de ra te-se ve re pa in was less in Gro up 1
(44%) com pa red to Gro up 2 (64%), the dif fe ren ce

was not sta tis ti cally sig ni fi cant (p= 0.156). The re
was no mo de ra te-se ve re pa in in Gro up 3 com pa red
to 44% in ci den ce in Gro up 1 with ad ding li do ca i -
ne (p= 0.00017). A sig ni fi cant dec re a se was al so fo -
und in the in ci den ce of mo de ra te-se ve re pa in on
in jec ti on of 2% pro po fol in Gro up 4 (72%) com pa -
red to Gro up 2 (36%) with ad ding li do ca i ne (p=
0.010). 

On analy sis of the da ta of two gro ups gi ven li-
do ca i ne, we fo und a 0% in ci den ce of mo de ra te-se -
ve re pa in in pa ti ents gi ven 1% pro po fol (Gro up 3)
when com pa red to 28% in pa ti ents gi ven 2% pro -
po fol (Gro up 4) (p= 0.004).

DIS CUS SI ON
In the pre sent study, 2 mL of 2% li do ca i ne mi xed
with 1% or 2% pro po fol was fo und to be sig ni fi -
cantly ef fec ti ve in re du cing the in ci den ce of mo d-
e ra te to se ve re pa in fol lo wing pro po fol in jec ti on in
pa ti ents re ce i ving re mi fen ta nil. Ho we ver, re duc ti -
on of the in ci den ce of pa in was gre a ter in pa ti ents
gi ven 1% pro po fol com pa red to 2% pro po fol. In the
cur rent study, pa ti ents did not re ce i ve any an xi -
oly tic or se da ti ve pre me di ca ti on in or der  to avo id
se da ti on that may af fect the eva lu a ti on of pro po fol

Group 1 (n= 25) Group 2 (n= 25) Group 3 (n= 25) Group 4 (n= 25)

Age (year) 39.6 ± 13.7 43.6 ± 14.7 44.6 ± 12.9 35.6 ± 11.8

Weight (kg) 73.3 ± 10.3 73.2 ± 12.4 68.2 ± 12.7 70.5 ± 14.5

Gender (F/M) 10/15 8/17 10/15 7/18

TABLE 1: Demographic characteristics of patients (n= 100).

Data are presented as either number of patients or mean ± SD. F: Female, M: Male

Pain score

Groups Clinically acceptable pain Clinically unacceptable pain

No pain Mild Moderate Severe

Group 1 7 (28%) 7 (28%) 9 (36%) 2 (8%)

Group 2  5 (20%) 4 (16%) 8 (32%) 8 (32%)

Group 3 19 (76%) 6 (24%) 0 (0%) 0 (0%)*

Group 4 15 (60%) 3 (12%) 5 (20%) 2 (8%)†§

TABLE 2: Distribution of incidence and severity of injection pain in the study groups.

Values are expressed as numbers (%).
Group 3 vs Group 1 *p< 0.001. 
Group 3 vs Group 4 †p< 0.01.
Group 4 vs Group 2 §p< 0.05.
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pa in. As the in ci den ce of in jec ti on pa in of pro po fol
va ri es bet we en 67% and 85% in adults when used
wit ho ut any ot her tre at ment,5,9 we de ci ded not to
ta ke a pla ce bo gro up.

The in ten sity of pa in was gra ded using a ver-
bal ra ting sca le si mi lar to the pre vi o us stu di es.14,15,18

It is known that this ver bal sco ring system is very
simp le to use by the pa ti ent, and su i tab le in all pa-
ti ents du ring the ra pidly chan ging sta te of cons ci -
o us ness du ring anest he si a in duc ti on. The ca u se of
pa in on pro po fol in jec ti on is obs cu re and the re are
se ve ral pro po sed mec ha nisms. Im me di a te pa in pro -
bably re sults from a di rect ir ri ta ti on of af fe rent ner -
ve en dings wit hin the ve in, whe re as de la yed pa in
may be ca u sed by trig ge ring of ki nin cas ca de and
re le a se of ki ni no gens.20 Sun et al.17 fo und that the
lo wer con cen tra ti on of fre e pro po fol (Pro po fol-Li -
pu ro1%-long and me di um cha in trigl yce ri des-) in
the aqu e o us pha se was as so ci a ted with re du ced in-
jec ti on pa in when com pa red to Dip ri van®, which
is for mu la ted in an emul si on of long-cha in trigl yc-
e ri des, si mi lar to the stu di es of Lil je roth and Ake-
son.21 The se ob ser va ti ons sup port the hypot he sis
that hig her con cen tra ti ons of fre e pro po fol in the
aqu e o us pha se of the emul si on cor re la te with the
high in ci den ce of pa in on in jec ti on.22-24 Ho we ver, a
study com pa ring in jec ti on pa in fol lo wing Pro po -
fol-Li pu ro and Dip ri van fo und no sig ni fi cant dif fe -
ren ce in the in ci den ce of pa in bet we en the two
for mu la ti ons.25

The use of li do ca i ne to dec re a se pro po fol in-
jec ti on pa in is ba sed on its pre su med lo cal anest he -
tic ef fect on the ve in, but it is not suc cess ful in
100% of ca ses.7,19,20 Thus, the pa in-re du cing ef fect
of li do ca i ne is not only ba sed on its lo cal anest he -
tic ef fect, but al so to a dec re a se in the pH va lu e of
the pro po fol- li do ca i ne mix tu re. It was hypot he si -
zed that the lo wer pH va lu e ca u sed pro po fol to mi-
g ra te in to the li pid pha se and prog res si vely
dec re a sed the ef fec ti ve con cen tra ti on of fre e pro -
po fol in the aqu e o us pha se of the li pid emul si -
on.26

Re mi fen ta nil is a short-ac ting pheny lpi pe ri di -
ne de ri va ti ve with µ-opi o id re cep tor ago nist ef fects.
Opi od re cep tors are fo und cen trally in the dor sal

ro ot in the cen tral ter mi nals of pri mary af fe rent
ner ves and pe rip he ral sen sory ner ve fi bers and the -
ir ter mi nals.27 Pret re at ment with re mi fen ta nil is ef-
fec ti ve in re du cing pro po fol-in du ced pa in8,14,15

si mi lar to fin dings with fen tanyl and al fen ta nil.7,28

Ro ehm et al.19 re por ted that re mi fen ta nil gi ven 0.25
µg kg-1 over 60 se conds be fo re pro po fol in jec ti on
pro vi ded ef fec ti ve pa in re li ef com pa rab le to li do -
ca i ne 40 mg as 70% and 67%, res pec ti vely. Ba şa ra -
noğ lu et al.8 ac hi e ved bet ter ef fi cacy with
re mi fen ta nil do se of 1µg kg-1 min-1 ver sus 0.25 µg
kg-1 min-1. Ho we ver, our re sults ob ta i ned from pa-
ti ents gi ven re mi fen ta nil pret re at ment alo ne be fo -
re pro po fol in jec ti on sup port pre vi o us re ports8,14,15,19

sho wing that the re mi fen ta nil do es not comp le tely
eli mi na te the in jec ti on pa in of pro po fol if it is used
alo ne.

Re cently, two stu di es from Kwak et al.14 and
Ao u ad et al.15 ha ve shown that the com bi na ti on
tre at ment inc lu ding re mi fen ta nil and li do ca i ne
comp le tely abo lis hed mo de ra te and se ve re in jec ti -
on pa in as so ci a ted with 1% pro po fol when com pa -
red to each drug used alo ne. Kwak et al.14 re por ted
that the in ci den ce of no-pa in on in jec ti on of 1%
pro po fol was si mi lar (62%) in re mi fen ta nil gro up
(0.35 µg.kg-1min-1) and in li do ca i ne gro up. Ho we -
ver, they fo und that 38% of pa ti ents in both re mi -
fen ta nil and li do ca i ne gro ups suf fe red from
in jec ti on pa in of pro po fol. In con trast, the re was a
0% in ci den ce of mo de ra te-se ve re pa in and 8.7% in-
ci den ce of mild pa in in the com bi na ti on gro up. Ao -
u ad et al.15 al so in di ca ted si mi lar in ci den ces of mild
(9.6%) and mo de ra te-se ve re pa in (0%) with the
com bi na ti on re mi fen ta nil 2µg kg-1 and li do ca i ne 40
mg. Alt ho ugh the do se of re mi fen ta nil in our study
was gre a ter than that of Kwak et al. and lo wer than
that of Ao u ad et al. (0.5µg kg-1 ver sus 0.35µg kg-1

and 2µg kg-1), our fin dings sup port that the in ci -
den ce of mo de ra te-se ve re pa in in du ced by 1% pro -
po fol is 0% with the com bi na ti on the rapy, but this
in ci den ce is 28% in pa ti ents gi ven 2% pro po fol de-
s pi te com bi ned ef fect of re mi fen ta nil and li do ca i ne
in our study. This fin ding al so sup ports the pre vi o -
us stu di es22,23 in which hig her con cen tra ti ons of
fre e pro po fol in the aqu e o us pha se was as so ci a ted
with a hig her in ci den ce of pa in on in jec ti on. Furt -
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her mo re, the ef fi cacy of com bi ned the rapy in pa ti -
ents gi ven 1% pro po fol sho wed that syner gic in te -
rac ti ons bet we en re mi fen ta nil and li do ca i ne
en han ces the anal ge sic ef fi cacy of the se two drugs. 

In conc lu si on, com bi ned tre at ment inc lu ding
0.5 µg kg-1 min-1 re mi fen ta nil pret re at ment and li-

do ca i ne 40 mg mi xed with pro po fol comp le tely
abo lis hed mo de ra te-se ve re pa in in pa ti ents gi ven
1% pro po fol whe re as so me pa ti ents still suf fe red
from in jec ti on pa in of 2% pro po fol. Furt her tri als
are ne ces sary to comp le tely abo lish in jec ti on pa in
in du ced by 2% pro po fol.
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