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ropofol (2,6-diisopropylphenol) is one of the most commonly used in-
travenous anesthetics. It was formulated in a concentration of 10
mg/mL and causes pain or discomfort on injection in 28-90% of pati-
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AABBSS  TTRRAACCTT  OObb  jjeecc  ttii  vvee::  Re cent at tempts aim to dec re a se pro po fol-in du ced pa in eit her with phar ma -
co lo gic or nonp har ma co lo gic met hods. The aim of this study was to find out whet her sa li ne di lu ti on
had a fa vo rab le ef fect on pro po fol in jec ti on pa in and to com pa re the ef fect of sa li ne di lu ti on with that
of li do ca i ne. MMaatteerriiaall  aanndd  MMeett  hhooddss::  200 pa ti ents we re ran do mi zed in to fo ur gro ups. In gro up 1, only
pro po fol so lu ti on with a con cen tra ti on of 10 mg/mL was used; in gro up 2, the so lu ti on com pri sed 10
mg/mL pro po fol and 2 mg/mL li do ca i ne; in gro up 3, only pro po fol so lu ti on 5 mg/mL and in gro up 4,
pro po fol so lu ti on 2.5 mg/mL we re used. Pa in du ring in duc ti on with pro po fol was sco red using a 4-po -
int ver bal ra ting sca le. RRee  ssuullttss::  Ver bal ra ting sca le sco res (VRSs) of the gro ups we re sig ni fi cantly dif fe -
rent (p< 0.001). When gro ups we re com pa red in pa irs, gro up 2 had bet ter anal ge si a than gro ups 1, 3 and
4 for all VRS va lu es (all p values < 0.001); gro up 3 and gro up 4 we re si mi lar (all p values > 0.05) and each
had bet ter anal ge si a than gro up 1 (all p values < 0.001). CCoonncc  lluu  ssii  oonnss::  We sug gest that sa li ne di lu ti on can
be used to al le vi a te pro po fol-in du ced pa in. Alt ho ugh li do ca i ne se ems to be mo re ef fec ti ve, ac com pan -
ying fac tors that wo uld ma ke the use of phar ma co lo gi cal ad juncts con tra in di ca ted may out we igh. The -
re fo re, in such ca ses, sa li ne can be used sa fely.

KKeeyy  WWoorrddss::  Pro po fol; pa in; li do ca i ne

ÖÖZZEETT  AAmmaaçç::  Pro po fo le bağ lı en jek si yon ağ rı sı nı azalt ma ya yö ne lik son ça lış ma lar far ma ko lo jik ve ya
far ma ko lo jik ol ma yan yön tem ler le ya pıl mak ta dır. Bu ça lış ma nın ama cı, izo to nik sod yum klo rür ile
pro po fol di lüs yo nu nun, pro po fo le bağ lı ola rak olu şan en jek si yon ağ rı sı üze rin de ki et ki si ni araş tır mak
ve bu nu li do ka in ile kar şı laş tır mak tır. GGee  rreeçç  vvee  YYöönn  tteemm  lleerr:: 200 has ta ran do mi ze çift-kör yön tem le
dört gru ba ay rıl dı. Bi rin ci grup ta, stan dart ola rak kul la nı lan 10 mg/mL kon san tras yon da pro po fol çö -
zel ti si kul la nıl dı; ikin ci grup ta, 10 mg/mL kon san tras yon da pro po fol ve 2 mg/mL li do ka in içe ren çö -
zel ti ka rı şı mı kul la nıl dı; üçün cü grup ta, 5 mg/mL pro po fol kon san tras yo nu ola cak şekil de sod yum
klo rür ile di lüs yo nu ya pı lan çö zel ti kul la nıl dı; dör dün cü grup ta ise 2.5 mg/mL pro po fol kon san tras yo -
nu ola cak şekil de izo to nik sod yum klo rür ile di lüs yo nu ya pı lan çö zel ti kul la nıl dı. Pro po fol ile ya pı lan
in dük si yon es na sın da olu şan ağ rı dört nok ta sö zel de ğer len dir me ska la sı kul la nı la rak ya pıl dı. BBuull  gguu  llaarr::
Dört nok ta sö zel de ğer len dir me ska la sı na gö re, dört gru bun de ğer le ri bir bi rin den fark lıy dı (p< 0.001).
Grup lar iki şer iki şer kar şı laş tı rıl dı ğın da, sö zel de ğer len dir me ska la sı na gö re grup 2, grup 1, 3 ve 4’e gö -
re da ha iyi anal je zi sağ la dı (tüm p değerleri <0.001); grup 3 ve grup 4’ün bul gu la rı ben zer bu lun du (tüm
p değerleri > 0.05) ve her iki si de grup 1 ile kı yas lan dı ğın da da ha iyi anal je zi sağ la dı (tüm p değerleri <
0.001). SSoo  nnuuçç:: Pro po fo lün izo to nik sod yum klo rür ile di lüs yo nu, pro po fol en jek si yon ağ rı sı nı azalt -
mak ta dır. Bu nun la bir lik te pro po fo le li do ka in ila ve si, pro po fo lün izo to nik sod yum klo rür ile di lüs yo -
nu na gö re pro po fol en jek si yon ağ rı sı nı azalt ma da da ha et kin dir. Li do ka in gi bi far ma ko lo jik ajan la rın
kul la nı la ma dı ğı du rum lar da, pro po fo lün izo to nik sod yum klo rür ile di lüs yo nu, pro po fo le bağ lı en jek -
si yon ağ rı sı nı azalt mak için gü ven le kul la nı la bi lir. 

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Pro po fol; ağ rı; li do ka in
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ents.1-3 Re cent at tempts ai med to dec re a se the pro -
po fol-in du ced pa in eit her with phar ma co lo gic or
nonp har ma co lo gic met hods.4-8 The for mer com pri -
sed pret re at ment with li do ca i ne, ke ta mi ne, thi o -
pen tal, re mi fen tanyl, nit ric oxi de, me toc lop ra mi de,
flur bip ro fen, ep hed rin or ace ta mi nop hen.9-17 On the
ot her hand, nonp har ma co lo gic ap pro ac hes inc lu -
ded co o ling or war ming pro po fol, di lu ting and in-
jec ting it in to a lar ge ve in. The con cen tra ti on of fre e
pro po fol in the aqu e o us pha se is tho ught to be par-
ti cu larly as so ci a ted with in jec ti on pa in.18 Pro po fol
usu ally is ava i lab le in a con cen tra ti on of 1.0% pro -
po fol in a li pid emul si on con ta i ning 10% trigl yce ri -
des. Di lu ti on with a con si de rably hig her qu an tity
of li pid emul si on or with dex tro se19,20 we re at temp -
ted; ho we ver, to our best no ti ce, di lu ti on of pro po -
fol with sa li ne was not re por ted in the re le vant
li te ra tu re. The re fo re, the two go als of this cur rent
study was to find out whet her sa li ne di lu ti on had a
fa vo rab le ef fect on pro po fol in jec ti on as so ci a ted pa -
in and to com pa re the ef fects of sa li ne di lu ti on with
sa li ne and li do ca i ne com bi na ti on on pro po fol in du -
ced pa in. 

MATERIAL AND MET HODS

The study had a pros pec ti ve, ran do mi zed, do ub -
le-blind de sign. All pa ti ents ga ve in for med con-
sent and the study was ap pro ved by the lo cal
et hics com mit te e. 200 pa ti ents (ASA-I/II, aged
bet we en 20-60 ye ars) who we re un der go ing ge n-
e ral anest he si a for elec ti ve sur gi cal in ter ven ti ons
we re ran do mi zed in to fo ur gro ups. Pa ti ents with
any of the fol lo wing we re exc lu ded: al lergy to
pro po fol, psychi at ric or ne u ro lo gic di sor der, li -
ver/re nal di se a se, ASA II I-IV, age be low 20 or
abo ve 60. 

No ne of the pa ti ents re ce i ved pre me di ca ti on
inc lu ding any anal ge sic or se da ti ve drugs be fo re

sur gery. All sub jects we re mo ni to ri zed in the ope -
ra ti on ro om in a stan dard way (elec tro car di og -
raphy, non-in va si ve ar te ri al blo od pres su re and
pul se oxi me ter). A 20-ga u ge cat he ter was pla ced
in to the lar ge dor sal ve in of the hand. Stan dard
pro po fol (pro po fol 1% Fre se ni us) so lu ti on (10
mg/mL) was di lu ted with 0.9% NaCl. The syrin ges
we re pre pa red in ro om tem pe ra tu re and pro po fol
was gi ven with an in fu si on pump by a per son nel
blin ded to the study gro ups. All gro ups we re de sig -
ned to ad mi nis ter pro po fol 2 mg/kg wit hin 3 min.
In gro up 1, only pro po fol so lu ti on 10 mg/mL was
used; in gro up 2, the so lu ti on com pri sed 10mg/mL
pro po fol and 2 mg/mL li do ca i ne; in gro up 3, only
pro po fol 5 mg/mL and in gro up 4, pro po fol so lu ti -
on 2.5 mg/mL we re used.

Pa in du ring in duc ti on with pro po fol was sco -
red using a 4-po int VRS (Tab le 1).6 Pa ti ents we re
as ked to ra te the ir pa in at the in jec ti on si te af ter in-
fu si on of ¼ of the so lu ti on, af ter ½ of the so lu ti on
and, if hypno sis has not en su ed, af ter ¾ of the so-
lu ti on. 

Statistical Analysis

Sta tis ti cal analy sis was do ne with SPSS for Win-
dows 11.5. Re sults we re gi ven as me an ± stan dard
de vi a ti on and per cen ta ges. One-way ANO VA test
was used to com pa re con ti nu o us va ri ab les. Chi-
squ a re test and Kol mo go rov-Smir nov Z we re used
for ca te go ri cal va ri ab les.

Tu key test was used for post hoc com pa ri son.
Sta tis ti cal sig ni fi can ce was set at p< 0.05. 

RE SULTS
De mog rap hic fe a tu res of the pa ti ents we re sum ma -
ri zed in Tab le 2. Me an va lu es for age, he ight and we -
ight and dis tri bu ti on of the pa ti ents ac cor ding to sex
and ASA we re si mi lar bet we en the gro ups (all p va l-
u es > 0.05). Ver bal ra ting sca le sco res of the pa ti ents

0 No pain Negative response to questioning

1 Mild pain Pain reported only in response to questioning without any behavioral signs (ie, no spontaneous expression of pain)

2 Moderate pain Pain reported only in response to questioning and accompanied by a behavioral sign or symptom (ie, expression of pain) 

reported spontaneously without questioning

3 Severe pain Strong verbal response or response accompanied by facial grimacing, arm withdrawal

TABLE 1: 4-point verbal rating scale.
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we re gi ven in Tab les 3, 4, and 5. Gro ups sho wed dif-
fe ren ce with re gard to VRS sco res (p< 0.001). When
gro ups we re com pa red in pa irs, gro up 2 had bet ter
anal ge si a than gro ups 1, 3 and 4 for all VRS va lu es
(all p va lu es < 0.001); gro up 3 and gro up 4 we re si -
mi lar (all p va lu es > 0.05) and each had bet ter anal-
ge si a than gro up 1 (all p va lu es < 0.001). 

DIS CUS SI ON

In this study, we ai med to find out whet her di lu ti -
on of pro po fol with sa li ne dec re a sed the pa in as so -
ci a ted with its in jec ti on and we com pa red the
ef fect of sa li ne di lu ti on with sa li ne and li do ca i ne
com bi na ti on on pa in sco res. Ove rall, sa li ne had fa-
vo rab le ef fects ir res pec ti ve of the amo unt of di lu -
ti on. Ho we ver, sa li ne di lu ti on was not su pe ri or to
con co mi tant li do ca i ne use.  

Fu ji i et al com pa ra ti vely stu di ed the ef fi cacy
of li do ca i ne, me toc lop ra mi de, and flur bip ro fen for
re du cing pa in on in jec ti on of pro po fol.14 The me di -
an pa in sco re was less in pa ti ents who had re ce i ved
li do ca i ne, me toc lop ra mi de or flur bip ro fen than in
tho se who re ce i ved pla ce bo. The in ci den ce and se -
ve rity of pa in we re not sig ni fi cantly dif fe rent bet -
we en the li do ca i ne-, me toc lop ra mi de-, and
flur bip ro fen-tre a ted gro ups. In anot her study by
Can bay et al, iv ace ta mi nop hen was ef fec ti ve, alt -
ho ugh not as much as li do ca i ne, in dec re a sing the
in ci den ce of pa in du ring iv in jec ti on of pro po fol.17

In our study, ad di ti on of li do ca i ne was su pe ri or to
sa li ne di lu ti on.

Va ri o us nonp har ma co lo gi cal in ter ven ti ons we -
re tes ted to eli mi na te pro po fol-in du ced pa in. Dec re -
a sing the con cen tra ti on in the aqu e o us pha se of
pro po fol emul si on by di lu ting with ad di ti o nal sol-
vents or chan ging the li pid car ri er we re shown to re-

Group 1 (n= 50) Group 2 (n= 50) Group 3 (n= 50) Group 4 (n= 50) p
Age (year) 33.50 ± 12.93 33.44 ± 12.94 37.10 ± 13.99 37.78 ± 14.02 0.393*
Weight (kg) 73.10 ± 8.03 70.68 ± 7.07 71.72 ± 9.73 71.22 ± 9.13 0.532*
Height (cm) 170.02 ± 5.84 167.86 ± 7.40 169.38 ± 6.70 168.86 ± 7.51 0.463*
ASA (I/II) 50/0 46/4 45/5 44/6 0.864***
Sex (male/female) 28/22 26/24 24/26 26/24 0.887**

TABLE 2: Demographic features of the patients (mean ± SD).

*ANOVA test, 
** chi-square test, 
*** Kolmogorov-Smirnov Z test ASA: American Society of Anesthesiologists.

VRS Group 1 Group 2 Group 3 Group 4 
(n= 50) (n= 50) (n= 50) (n= 50)

0 0 37 24 17

(0%) (74.0%) (48.0%) (34.0%)

1 3 13 14 20

(6.0%) (26.0%) (28.0%) (40.0%)

2 35 0 12 13

(70.0%) (0%) (24.0%) (26.0%)

3 12 0 0 0

(24.0%) (0%) (0%) (0%)

TABLE 3: Verbal rating scale scores of patients after
infusion of  ¼ of the solution.

VRS Group 1 Group 2 Group 3 Group 4 
(n= 50) (n= 50) (n= 50) (n= 50)

0 0 40 24 18

(0%) (80.0%) (48.0%) (36.0%)

1 3 10 14 18

(6.0%) (20.0%) (28.0%) (36.0%)

2 17 0 9 9 

(34.0%) (0%) (18.0%) (18.0%)

3 30 0 3 5 

(60.0%) (0%) (6.0%) (10.0%)

TABLE 4: Verbal rating scale scores of patients after
infusion of ½ of the solution.

VRS Group 1 Group 2 Group 3 Group 4 
(n= 50) (n= 50) (n= 50) (n= 50)

0 0 40 24 18

(0%) (80.0%) (48.0%) (36.0%)

1 3 10 14 18

(6.0%) (20.0%) (28.0%) (36.0%)

2 13 0 9 8 

(26.0%) (0%) (18.0%) (16.0%)

3 34 0 3 6 

(68.0%) (0%) (6.0%) (12.0%)

TABLE 5: Verbal rating scale scores of patients after
infusion of  ¾ of the solution.
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du ce the pa in on in jec ti on.19 The hig her con tent of
li pids we re sug ges ted to be the ma in re a son for re du -
cing the in ci den ce of pa in eit her in chil dren or in
adults.1,18,21 On the ot her hand, ad di ti on of 5% dex-
tro se in Rin ger’s ace ta te was shown to be com pa rab -
le to li do ca i ne in dec re a sing pro po fol-in du ced pa in.20

Ac cor ding to our re sults, eit her form of sa li ne di lu -
ti on was shown to dec re a se pro po fol in du ced pa in.

The in ci den ce and in ten sity of pro po fol-as so -
ci a ted pa in se ems to be af fec ted by many fac tors
li ke cat he ter si ze and si te of in ser ti on, vo lu me,
tem pe ra tu re and spe ed of in jec ti on, and con cen -
tra ti on of pro po fol in the aqu e o us pha se of the pre -
pa ra ti on. Alt ho ugh the mec ha nism of pa in is not
well un ders to od, pro po fol is known to ir ri ta te the
skin, mu co us mem bra nes, and ve no us in ti ma.22 By
an in di rect ac ti on on the en dot he li um, it al so ac-
ti va tes the kal lik re in-ki nin system, the reby pro-
du cing ve no us di la ti on and hyper per me a bi lity,
in cre a sing the con tact bet we en pro po fol and the
fre e ner ve en dings.23 In our study, pro po fol ad mi -

nis tra ti on was per for med with stan dard 20-G cat -
he ters for a cons tant pe ri od from a lar ge ve in on
the dor sum of the hand. The re fo re, the ef fects of
the afo re men ti o ned fac tors we re not elu ci da ted in
our study; ho we ver, we be li e ve that sa li ne di lu ti -
on might ha ve af fec ted vi a di rect and in di rect
ways, dec re a sing the amo unt of pro po fol in con-
tact with the ve no us in ti ma and the kal lik re in-ki -
nin system.

To sum ma ri ze, ac cor ding to our re sults, we
may conc lu de that sa li ne di lu ti on can be used to
al le vi a te pro po fol in du ced pa in. Alt ho ugh li do -
ca i ne se ems to be mo re ef fec ti ve in this re gard,
ac com pan ying fac tors that wo uld ma ke the use
of phar ma co lo gi cal ad juncts con tra in di ca ted,
may out we igh (e.g. pa ti ents al ler gic to li do ca i ne;
ocu log yric/ex trap yra mi dal signs du e to pre vi o us
me toc lop ra mi de use; ast hma, re nal fa i lu re or gas-
tric ul ce ra ti on for nons te ro i dal an ti-inf lam ma -
tory drugs). In such ca ses, sa li ne can be used
sa fely.
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