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Effects of Preanesthetic Administration of
Dexmedetomidine on 

Propofol-Fentanyl Induction

ABSTRACT  Objective: Premedication is often required for anxiolysis and to lessen the psychological
impact of hospitalisation or procedures. Dexmedetomidine is an α2-agonist which has anxiolytic,
sedative and analgesic effects. In this study the premedication charactheristics of dexmedetomidine
were assessed followed by propofol and propofol-fentanyl induction. Material and Methods: Sixty
patients ASA I-II, aged 18–59 years, scheduled for elective surgery under general anesthesia, were
randomly distributed into three groups of 20 patients each. Dexmedetomidine (0.5µg∙kg–1) was given
in 10 minutes as infusion to Group D and Group DF, 30 minutes before induction while Group C
(control) received  equal volume of saline as infusion. After propofol induction which was used in
the dosage up to the eye-lash reflex abolishment, fentanyl (1µg∙kg–1) was given to Groups C and DF.
Before induction, the levels of sedation (Ramsay Sedation Score:1-6) and anxiety (Visuel Analogue
Scale:0-100) scores were recorded. After induction; hemodynamic parameters, quality of induction
(4-point scale), propofol consumption, additional anesthetic requirement, and side effects were
compared among the groups. Results: The anxiety and sedation scores were significantly lower in
Groups D and DF than in Group C (p<0.05). Quality of induction and additional anesthetic
requirement were similar in all groups (p>0.05). Tympanic temperatures were significantly lower in
Group D and DF than in Group C (p<0.05). Five patients in Group DF and two in Group D developed
hypotension. Six patients in Group DF and one patient in Group D developed bradycardia.
Conclusion: Dexmedetomidine premedication provided a satisfactory sedation and anxiolysis with
decreased tympanic temperature and hemodynamic stability with propofol induction. Fentanyl can
be used with careful management to avoid undesirable hemodynamic side effects.
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ÖZET Amaç: Hastanede yatışın veya müdahalelerin etkisini azaltabilmek ve anksiyoliz amacıyla sıklıkla
premedikasyon gerekir. Deksmedetomidin anksiyolitik, sedatif ve analjezik etkileri olan bir α2-
agonisttir. Bu çalışmada propofol ve propofol-fentanil indüksiyonu öncesi deksmedetomidin
premedikasyonunun özellikleri değerlendirildi. Gereç ve Yöntemler: Elektif cerrahi girişimler için
genel anestezi planlanan ASA I-II, 18-59 yaş aralığında, 60 hasta çalışmaya alındı. Hastalar randomize
olarak her grupta 20 kişi olacak şekilde üç gruba ayrıldı. İndüksiyondan 30 dk önce Grup D ve Grup
DF’ye 0.5µg kg-1 deksmedetomidin 10 dakika içinde infüzyon şeklinde uygulandı. Grup C (kontrol)’ye
eşdeğer hacimde salin infüzyon şeklinde verildi. Kirpik refleksini ortadan kaldıracak dozda propofol
indüksiyonundan sonra Grup C ve Grup DF’ye 1µg kg-1 fentanil verildi. İndüksiyondan önce, sedasyon
(Ramsay sedasyon skoru;0-6) ve anksiyete düzeyleri (Vizüel analog skala; 0-100) kaydedildi. İndüksiyon
sonrası hemodinamik parametreler, indüksiyon kalitesi (4-puan skala), ST segment analizi, timpanik ısı,
ek anestezik gereksinimi ve yan etkiler karşılaştırıldı. Bulgular: Anksiyete ve sedasyon skorları Grup D
ve DF’de Group C’ye göre anlamlı düşüktü (p<0.05). İndüksiyon kalitesi ve ek anestezik gereksinimi
bütün gruplarda benzerdi (p>0.05). Timpanik ısı Grup D ve DF’de Grup C’den anlamlı düşüktü (p<0.05).
Grup DF’de 5 ve Grup D’de 2 hastada hipotansiyon gelişti. Grup DF’de 6 ve Grup D’de bir hastada
bradikardi gelişti. Sonuç: Deksmedetomidin premedikasyonu propofol indüksiyonunda azalmış
timpanik ısı ve hemodinamik stabilite ile birlikte yeterli sedasyon ve anksiyoliz sağladı. Fentanil,
istenmeyen hemodinamik yan etkilerden kaçınmak için, dikkatle kullanılabilir.
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re me di ca ti on is the ad mi nis tra ti on of drugs
in the pe ri od 1–2 h be fo re the in duc ti on of
anest he si a. The ob jec ti ves of pre me di ca ti on

are to al lay an xi ety and fe ar, re du ce sec re ti ons, en-
han ce the hypno tic ef fect of ge ne ral anest he tic
agents, re du ce pos to pe ra ti ve na u se a and vo mi ting,
pro du ce am ne si a, re du ce the vo lu me and in cre a se
the pH of the gas tric con tents, at te nu a te the va gal
ref lex and sympat ho ad re nal res pon se, fa ci li ta te the
smo oth in duc ti on of anest he si a, and pro tect aga inst
al ler gic re ac ti ons.1,2 Ben zo di a ze pi nes, opi o id anal-
ge sics, but yrop he no nes, phe not hi a zi nes, an tic ho li -
ner gic agents, β-bloc kers, and α2- ago nists li ke
clo ni di ne and dex me de to mi di ne are the al ter na ti -
ves which are use ful for pre me di ca ti on. Of tho se
dex me de to mi di ne has be en con si de red for pre o pe -
ra ti ve use to at te nu a te in tra o pe ra ti ve sympat ho ad -
re nal res pon ses. It is mo re spe ci fic for the
α2-re cep tor and pro bably has gre a ter po ten ti al for
pre me di ca ti on. The se agents may al so ha ve a ro le
in at te nu a ting the sympat ho ad re nal res pon ses du-
ring the in duc ti on of anest he si a.1

In this study our aims we re to as sess;  

1. Pre me di ca ti on cha ract he ris tics of dex me de to -
mi di ne used 30 mi nu tes be fo re pro po fol in duc ti on.

2. Dex me de to mi di ne ef fects on pro po fol con-
sump ti on and in te rac ti on with fen tanyl.

MA TE RI AL AND MET HODS

Af ter ob ta i ning ap pro val from the hos pi tal sci en ti -
fic and et hics bo ard and pa ti ents’ writ ten in for med
con sent, 60 con se cu ti ve ASA physi cal sta tus I and
II pa ti ents, aged 18–59 ye ars, sche du led for elec ti -
ve sur gery (la pa ros co pic cho lecy stec tomy) un der
ge ne ral anest he si a, we re ran domly dis tri bu ted in -
to thre e gro ups of 20 pa ti ents in each. Pa ti ents with
he a ring dif fi culty, a his tory of ne u ro lo gi cal or
psychi at ric di sor ders, con tra in di ca ti ons for one of
the drugs that we re to be used, chro nic al co ho lism,
car di ac, re nal, he pa tic, or res pi ra tory di sor ders,
obe sity, or preg nancy, or we re ta king ce reb rally ac-
ti ve me di ca ti ons we re exc lu ded from the study. An
in tra ve no us can nu la (20 Ga u ge) was in ser ted in the
non do mi nant hand and 0.9% NaCl was in fu sed at
8 ml·kg–1·h–1. Mo ni to ring inc lu ded an elec tro car di -
og ram, no nin va si ve blo od pres su re me a su re ment,

and pul se oxi metry. As pre me di ca ti on, Gro up C re-
ce i ved sa li ne (1 µg·kg–1 fen tanyl bo lus in in duc ti -
on), Gro up D re ce i ved dex me de to mi di ne (0.5
µg·kg–1) wit hin 10 min in tra ve no usly, and Gro up
DF re ce i ved dex me de to mi di ne (0.5µg·kg–1) wit hin
10 min in tra ve no usly (1µg·kg–1 fen tanyl bo lus in
in duc ti on). Dex me de to mi di ne (0.5µg·kg–1) was in-
fu sed wit hin 10 min using an in jec tor pump (AS -
COR AP22 War saw, Po land) in to pa ti ents in
Gro ups D and DF. The sa me vo lu me of sa li ne was
in fu sed in Gro up C (con trol gro up). The pa ti ents
we re mo ved to the ope ra ting the at re from the pre-
me di ca ti on ro om 30 min af ter the dex me de to mi di -
ne in fu si on. The blin ded sur ge on as ses sed the
an xi ety sco re (Vi su el Ana lo gu e Sca le: 0–100) and
Ram say se da ti on sco re (1: an xi o us, agi ta ted, 2: co-
ope ra ti ve, re la xed, 3: res ponds to com mands, 4:
drowsy, res ponds to ver bal com mands, 5: sle epy,
res ponds to to uch, 6: as le ep, no res pon se to com-
mand). In ad di ti on to ro u ti ne mo ni to ring (non-in -
va si ve blo od pres su re, he art ra te, SpO2, ET CO2), ST
seg ment analy sis and tympa nic tem pe ra tu re we re
re cor ded at 5-min in ter vals for the first 30 min fol-
lo wing in duc ti on. The pa ti ents’ tympa nic tem pe -
ra tu re va lu es we re ma in ta i ned in nor mal ran ge by
an ex ter nal he a ter, af ter 30 mi nu tes of in duc ti on. In
in duc ti on, the pa ti ents in Gro up C and Gro up DF
we re gi ven fen tanyl bo lus (1µg·kg–1) first. Pro po fol
was ad mi nis te red un til the eye lash ref lex di sap pe -
a red and the amo unt of pro po fol was re cor ded. En-
dot rac he al in tu ba ti on was per for med af ter
in jec ting ve cu ro ni um (0.1mg·kg–1) by an anest he -
tist who was una wa re of the study drugs. The qu a -
lity of the anest he tic in duc ti on was as ses sed by the
sa me anest he si o lo gist on a 4-po int sca le:1 = po or
(slowon set, hypo ten si on and tach ycar di a las ting 3–
6 min), 2 = fa ir (tran si ent hypo ten si on and/or tach -
ycar di a las ting 1–2min), 3 = go od (15–25% chan ges
in MAP or HR va lu es), and 4 = ex cel lent (ra pid on -
set, ≤15% chan ges in MAP or HR va lu es).3 Be fo re
in duc ti on, the le vels of se da ti on, and an xi ety we re
re cor ded. Af ter in duc ti on, he mody na mic pa ra me -
ters, qu a lity of in duc ti on, in duc ti on pro po fol re qu -
i re ment, and pos sib le si de ef fects we re re cor ded.
Anest he si a was ma in ta i ned with 1 MAC se vof lu ra -
ne (in 50-50% O2-N2O) ad jus ted ac cor ding to the
age of the pa ti ent. 
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Cli ni cally re le vant hypo ten si on was de fi ned as
a dec re a se in systo lic blo od pres su re (SBP) of 20%
be low ba se li ne le vels or to less than 80 mmHg. Pa-
ti ents we re to be tre a ted for hypo ten si on with 5 to
10 mg in tra ve no us ep hed ri ne. Brady car di a was de-
fi ned as a pul se ra te lo wer than 50 bpm and we re
plan ned to tre at with 0.5 to 1 mg in tra ve no us at ro -
pi ne sul fa te. 

All da ta we re analy sed using SPSS (Ver si on
10.1, SPSS, Chi ca go, IL, USA). Tests of nor ma lity
we re fo und as p>0.05. The pa ti ent cha rac te ris tics
(age, body we ight and he ight) we re com pa red bet-
we en gro ups using ANO VA and Stu dent’s t-test.
He mody na mic da ta, ST seg ment analy sis, tympa-
nic tem pe ra tu res we re com pa red  among thre e gro-
ups using two-way re pe a ted fac tor ANO VA with
one re pe a ted fac tor. Pa i red- t-test we re used wit hin
each gro up. The an xi ety, se da ti on sco res, in duc ti on
qu a lity, and si de ef fects we re analy sed using chi-
squ a re test. Sta tis ti cal sig ni fi can ce was ac cep ted as
p<0.05.

RE SuLTS

Pa ti ent cha ract he ris tics we re si mi lar in all gro ups
(p>0.05). 

The Ram say se da ti on sco res we re sig ni fi cantly
hig her in  Gro up D and Gro up DF than in the con-
trol gro up (P < 0.05) (Fi gu re 1). 

The an xi ety sco res (VAS) we re sig ni fi cantly
lo wer in Gro ups D and DF than in the con trol gro -
up (P < 0.05) (Fi gu re 2). Af ter pre me di ca ti on the
me an VAS we re 48.4 ± 15.9 in Gro up C, 26 ± 8.8 in
Gro up D, and 23.7 ± 10.1 in Gro up DF. Ba se li ne an-

xi ety sco res we re 48.2 ± 15.9 in Gro up C, 49.7 ± 16.7
in Gro up D, and 49.2 ± 14.8 in Gro up DF (P>0.05).
In duc ti on qu a lity and ad di ti o nal anes he tic re qu i re -
ment we re fo und si mi lar [3 (go od)] in all gro ups
(p>0.05). The in duc ti on qu a lity sco res we re si mi lar
in all thre e gro ups (P > 0.05). The pro po fol re qu i re -
ment for in duc ti on dec re a sed sig ni fi cantly in both
Gro ups D and DF com pa red to the con trol gro up
(1.1, 1.1, and 2.3 mg·kg–1, res pec ti vely) (Fi gu re 3).
Fi ve pa ti ents in Gro up DF and two in Gro up D de-
ve lo ped hypo ten si on which res pon ded to  ep hed ri -
ne tre at ment; six pa ti ents in Gro up DF and one in
Gro up D de ve lo ped brady car di a which was res pon -
si ve  at ro pi ne tre at ment (p<0.05) (Fi gu re 4, 5). 

SpO2, ET CO2, ST seg ment analy sis we re si-
mi lar in all gro ups (P > 0.05).

Tympa nic mem bra ne tem pe ra tu res at 5th min
af ter in tu ba ti on we re fo und sig ni fi cantly lo wer in
Gro ups D and DF than in the con trol gro up (P <
0.05) (Fi gu re 6).

DIS CuS SI ON

The pur po ses of pre me di ca ti on are to al lay an-
xi ety, to es tab lish se da ti on, and to pro vi de anal ge -
si a if re qu i red. Bar bi tu ra tes, ben zo di a ze pi nes,
an ti his ta mi nes, opi o ids, and α2-ago nists (clo ni di -
ne and dex me de to mi di ne) are all used for pre me -
di ca ti on. Dex me de to mi di ne is a highly se lec ti ve,
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FIGURE 1: The sedation scores of the groups. 
*p<0.05 between Group C and Group D. 
*p<0.05 between Group C and DF.

FIGURE 2: The anxiety scores of the groups. 
*p<0.05 between Group D and Group C.  
*p<0.05 between Group DF and Group C.
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cen trally ac ting, α2-ad re ner gic ago nist tho ught to
pro vi de suc cess ful se da ti on wit ho ut ap pre ci ab le
ven ti la tory ef fects.4 It was re por ted that the hypno-
tic res pon se was es tab lis hed vi a the ef fect of dex-
me de to mi di ne on the lo cus co e ru le us which is an
im por tant mo du la tor of wa ke ful ness in the cen tral
ner vo us system.5,6 Dex me de to mi di ne has al so an-
xi oly tic, anal ge sic, and an ti si a lo go gu e ef fects.7 In
this study, whi le 30% of the pa ti ents in the con trol
gro up we re ob ser ved to be ner vo us and an xi o us,
both gro ups with dex me de to mi di ne we re re la xed
and an xi ety fre e.

Dex me de to mi di ne was re por ted to le ad to a
dec re a se in anest he tic re qu i re ment.8 Men des re por-
ted a dec re a se in pro po fol con sump ti on in cats, si-
mi lar to our re sults with dex me de to mi di ne.9

Si mi larly Pe den and co wor kers re por ted dec re a sed
pro po fol and al fen ta nil con sump ti on with 0.63
μg·kg-1 in tra ve no us dex me de to mi di ne pre me di ca -
ti on.10 Oz turk and co wor kers re por ted lo wer pro-
po fol con sump ti on both in duc ti on and
ma in te nan ce of anest he si a with dex me de to mi di -
ne.11 In this study, the pro po fol con sump ti on du-
ring in duc ti on was fo und ap pro xi ma tely 50% lo wer
in the dex me de to mi di ne gro ups than in the con-
trol gro up. It is li kely du e of the ef fect of dex me -
de to mi di ne on the lo cus co e ru le us and cen tral
ne u ro-ad re ner gic trans mis si on. 

Pro po fol con sump ti on ac cor ding to pro du ce
loss of cons ci o us ness re sul ted with si mi lar in duc -
ti on qu a lity in all gro ups. Pro po fol con sump ti on
in in duc ti on in the con trol gro up was fo und ap p-
ro xi ma tely two ti mes mo re than as in the dex me -
de to mi di ne gro ups. Pe den et al. si mi larly re por ted
a re duc ti on in the ove rall con cen tra ti on and do se
of pro po fol with in tra ve no us dex me de to mi di ne
pre me di ca ti on.10 The re fo re it is con ce i vab le that
we co uld ob ser ve the dif fe ren ce in in duc ti on qu a -
lity with a cons tant do sa ge of pro po fol in all gro-
ups,
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FIGURE 3: Total propofol consumption in the induction of the groups. 
*p<0.05 between Group D and Group C. 
*p<0.05 between Group DF and Group C.

FIGURE 4: The systolic blood pressure (SBP) changes of the groups in 30
minutes of the operation. (Premed: The mean SBP values of the groups
before premedication. Before int: The mean SBP values of the groups be-
fore intubation. After int. 1. min-30.min: The mean SBP values of the
groups at first minute to 30th minute of induction.) (p>0.05) 

FIGURE 5: The mean heart rate (HR) changes of the groups in 30 minutes
of the operation. (Premed: The mean HR values of the groups before pre-
medication. Beforeint: The mean HR values of the groups before intuba-
tion. 1. min-30.min: The mean HR values of the groups at first minute to
30th minute of induction.)(p>0.05)
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Brady car di a and hypo ten si on is a po ten ti al si de
ef fect of α2-ago nist ad mi nis tra ti on.1 Dex me de to mi -
di ne is eight ti mes mo re se lec ti ve than clo ni di ne for
the α2- ad re ner gic re cep tor. It is 1620 ti mes mo re
po tent as an α2-ago nist than as an α1-ad re ner gic re-
cep tor ago nist.12 Dex me de to mi di ne in du ced brady-
car di a re la tes to its cen tal sympat holy tic ac ti on with
unop po sed va gal to ne, re duc ti on of no rad re na li ne
re le a se, or di rect va go to nic ef fect and usu ally re ver -
sed by an tic ho li ner gics.9,13 So me aut hors ha ve suc-
cess fully used dex me de to mi di ne to pre vent the
in cre a sed blo od pres su re res pon se to lary ngos copy
and in tu ba ti on.13 Ta it to nen and co wor kers re por ted
both dec re a sed blo od pres su res (11%) and he art ra -
tes (18%) com pa red to ba se li ne va lu es with dex me -
de to mi di ne ad mi nis tra ti on and pla ce bo,
res pec ti vely.14 In this study, dex me de to mi di ne was
fo und ef fec ti ve in terms of the he mody na mic res-
pon se to lary ngos copy and in tu ba ti on, alt ho ugh
hypo ten si on and brady car di a which res pon ded at-
ro pi ne tre at ment, we re ob ser ved in Gro ups D and
DF. Sin ce tho se ef fects we re mo re fre qu ent in Gro -
up DF than in Gro up D, we conc lu ded that the un-
de si red he mody na mic ef fects of dex me de to mi di ne
we re aug men ted by fen tanyl supp le ment. Si mi larly
Ja a ko la and co wor kers sug ges ted dec re a sed fen tanyl
re qu i re ment pe ro pe ra ti vely in pa ti ents pre me di ca -
ted with dex me de to mi di ne in tra mus cu larly.15 As
dex me de to mi di ne was gi ven 30 mi nu tes be fo re fen-
tanyl, it was ex pec ted to be slightly in te rac ti on with
fen tanyl. Fen tanyl might re ve al mo re com pro mi sed

he mody na mic ef fects, if it was used as a co in duc ti -
on agent with dex me de to mi di ne.  

Dex me de to mi di ne af fects ther mo ge ne sis by
se ve ral mec ha nisms. It ca u ses pro fo und hypot her -
mi a which was fo und a re sult from the ac ti va ti on
of α2-ARs in the hypot ha la mus.9,16,17 The posts y-
nap tic ef fect of dex me de to mi di ne on α2-AR in hi -
bits li poly sis. In adults, dex me de to mi di ne do se
de pen dently dec re a ses ther mo re gu la tory va so -
cons tric ti on and shi ve ring thres holds.18 All α2-
Ago nists can dec re a se the set po int of the
ther mo re gu la tory cen tre by over 0.5ºC. In this
study we ob ser ved sig ni fi cant dec re a se in tympa-
nic tem pe ra tu re at 5th mi nu te of in duc ti on and it
be ca me pro fo und at 30th mi nu te which re qu i red
exo ge no us he a ting.  In conc lu si on, ca re ful mo ni to -
ring and ex pe di ti o usly con trol of body tem pe ra tu -
re with the use of exo ge no us he at so ur ces in adults
(spe ci ally in the el derly, child ho od and in fants) re-
ce i ving dex me de to mi di ne are im pe ra ti ve. 

The ST seg ments of the elec tro car di og ram be co -
me ele va ted wit hin 20 to 30 se conds af ter the on set of
acu te co ro nary occ lu si on and, when per sis tent, such
chan ges of fer a pos sib le in di rect mar ker of the ex tent
and se ve rity of myo car di al isc he mic in jury. An ST-
seg ment de vi a ti on of ≥ 1mm (0.1 mV) las ting for at
le ast 1 mi nu te is ac cep ted to be an in di ca tor of myo-
car di al in farc ti on. Syste mic in fu si on of dex me de to -
mi di ne con fers comp lex di rect and in di rect car di o-
vas cu lar res pon ses that af fect myo car di al per fu si on.
Low and high con cen tra ti on of dex me de to mi di ne (0,5
ng/ml vs 5 ng/ml) we re re por ted re du ced myo car di al
per fu si on in pa ral lel with a re duc ti on in myo car di al
oxy gen de mand wit ho ut evi dent myo car di al isc he -
mi a in he althy sub jects.19,20 Our study al so sug ges ted
that dex me de to mi di ne in fu si on was fo und sa fe ac cor-
ding to ST-seg ment analy sis at the do se used.

In conc lu si on, dex me de to mi di ne was fo und to
be an an xi oly tic and se da ti ve at the do sa ge stu di ed,
and it dec re a sed pro po fol con sump ti on du ring in-
duc ti on. The re fo re, dex me de to mi di ne may be con-
si de red as a re li ab le pre me di ca ti on agent. Ho we ver,
opi o ids  sho uld be used with ca u ti on fol lo wing dex-
me de to mi di ne to pre vent se ri o us si de ef fects li ke
hypot her mi a and brady car di a.

FIGURE 6: The mean tympanic membrane temperatures of the groups at
first 30 minutes of induction. *p<0.05 in Groups D and DF compared to
Group C. 
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