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Effects of Desflurane and Sevoflurane on
Oxygenation and Shunt Fraction During

One-Lung Ventilation and On
Recovery Time

AABBSS  TTRRAACCTT  OObbjjeeccttiivvee::  To compare the effects of desflurane and sevoflurane on oxygenation, shunt fraction and
hemodynamics during one-lung ventilation (OLV), and recovery characteristics after general anesthesia in patients
undergoing pulmonary surgery. MMaatteerriiaall  aanndd  MMeetthhooddss:: Thirty-two American Society of Anesthesiologists (ASA)
physical status I-II patients scheduled for elective pulmonary surgery were randomly assigned to one of two
groups. Anesthesia was maintained with desflurane in group D and with sevoflurane in group S. Systemic and pul-
monary hemodynamics were  recorded, and arterial and mixed venous gas analyses were measured four times. Re-
covery was assessed using the Aldrete score. The patients were asked to state their names, date of birth and names
of their 3 close relatives at 5 and 15 minutes after extubation in the recovery room. RReessuullttss::  Patient demograph-
ics and operative procedures were similar between desflurane and sevoflurane groups. There were no significant
differences between the groups with regard to oxygenation, shunt fraction or systemic and pulmonary hemody-
namics. In both groups, shunt fraction was significantly increased during OLV. There were no differences between
groups in Aldrete score, and correct stating of name, date of birth and three close relative names. The times from
cessation of inhalation anesthetic administration to hand squeezing and extubation were significantly shorter in
patients given desflurane than in patients given sevoflurane. There was no difference between groups in the pe-
riod from cessation of anesthetic agent to eye opening. CCoonncclluussiioonn:: We conclude that desflurane and sevoflurane
can be used safely in pulmonary surgery and the choice between them is not important in terms of arterial oxy-
genation, shunt fraction, and hemodynamics. The time from cessation of inhalation anesthetic administration to
hand squeezing and extubation were shorter in the desflurane group. Other recovery characteristics were simi-
lar between the groups. 

KKeeyy  WWoorrddss::  Desflurane; sevoflurane; pulmonary ventilation; anesthesia recovery
period; pulmonary circulation

ÖÖZZEETT  AAmmaaçç::  To raks cer ra hi sin de desf lu ran ve se vof lu ra nın tek ak ci ğer le ven ti las yon sı ra sın da ok si je ni zas yon, şant
frak si yo nu ve he mo di na mik ler üze ri ne et ki le ri ve uyan ma sü re le ri ni kar şı laş tır mak. GGee  rreeçç  vvee  YYöönn  tteemm  lleerr::  Ça lış -
ma, elek tif to raks cer ra hi si plan la nan Amerikan Anesteziyoloji Topluluğu (ASA) I-II 32 has ta nın iki gru ba ay rıl -
ma sıy la ger çek leş ti ril di. Anes te zi ida me sin de grup D’de desf lu ran ve grup S’de se vof lu ran kul la nıl dı. Sis te mik ve
pul mo ner he mo di na mik ler kay de dil di ve dört fark lı za man da ar te ri yel ve mikst ve nöz kan ga zı ana li zi ya pıl dı.
Uyan ma nın de ğer len di ril me sin de Al dre te sko ru kul la nıl dı. Der len me oda sın da, has ta nın, eks tü bas yon dan son ra
5. ve 15. da ki ka lar da is mi ni, do ğum ta ri hi ni ve 3 ya kın ak ra ba sı nın isim le ri ni söy le ye bil me si de ğer len di ril di.  BBuull  --
gguu  llaarr:: Desf lu ran ve se vof lu ran grup la rı ara sın da de mog ra fik özel lik ler ve ame li yat özel lik le ri açı sın dan fark lı lık
sap tan ma dı. Grup lar ara sın da ok si je ni zas yon, şant frak si yo nu, sis te mik ve pul mo ner he mo di na mik ler açı sın dan
is ta tis tik sel ola rak an lam lı fark lı lık yok tu. Her iki grup ta şant frak si yo nu nun tek ak ci ğer ven ti las yo nu sı ra sın da
an lam lı de re ce de yük sel di ği iz len di. Grup lar ara sın da Al dre te sko ru, isim, do ğum ta ri hi ni söy le me ve üç ya kın ak -
ra ba is mi söy le me açı sın dan an lam lı fark lı lık sap tan ma dı. Desf lu ran gru bun da se vof lu ran gru bu na gö re el sık ma
sü re si nin ve eks tü bas yon sü re si nin an lam lı de re ce de kı sa ol du ğu göz len di. Grup lar ara sın da göz aç ma sü re si açı -
sın dan an lam lı fark lı lık bu lun ma dı. SSoo  nnuuçç:: Desf lu ran ve se vof lu ra nın to raks ce ra hi sin de gü ven lik le kul la nı la bi -
le ce ğine ve ar te ri yel ok si je ni zas yon, şant frak si yo nu ve he mo di na mik de ğer le re et ki le ri açı sın dan bir bir le ri ne
üs tün lük le ri ol ma dı ğı so nu cu na var dık. El sık ma ve eks tü bas yon sü re le ri desf lu ran gru bun da an lam lı de re ce de da -
ha kı say dı. An cak grup lar ara sın da uyan ma yı de ğer len di ren di ğer pa ra met re ler açı sın dan fark lı lık sap tan ma dı. 

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Desfluran; sevofluran; akciğer ventilasyonu; anesteziden uyanma süresi;
akciğer dolaşımı
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he new ge ne ra ti on of tho ra cic sur ge ons fa-
vors iso la ti on and OLV du ring in trat ho ra cic
ope ra ti ons. The most com mon in di ca ti on for

OLV is pro vi ding the sur ge on with a qu i et ope ra -
ting fi eld. Thus, for the sa fe app li ca ti on of anest he -
si a for tho ra cic sur gery, the anest he si o lo gist sho uld
know well abo ut the physi o logy of OLV and be
skill ful in tech ni qu es for the iso la ti on of lungs.1,2

A uni qu e prob lem that inf lu en ces anest he tic
ma na ge ment in tho ra cic sur gery is the oc cur ren ce
of hypo xe mi a du ring OLV. Hypo xic pul mo nary va -
so cons tric ti on (HPV) is an im por tant mec ha nism
by which blo od flow is di ver ted from the hypo xic
re gi on of the lung to ward a bet ter-ven ti la ted re gi -
on, the reby re du cing ve no us ad mix tu re and mi ni -
mi zing the dec re a se in ar te ri al oxy ge na ti on. Po tent
in ha led anest he tics in hi bit HPV to var ying deg re -
es, in cre a sing in tra pul mo nary shun ting and dec re -
a sing ar te ri al oxy gen pres su re.1-3

The pur po se of the study was to com pa re the
ef fects of desf lu ra ne and se vof lu ra ne on oxy ge na ti -
on, shunt frac ti on and he mody na mic pa ra me ters
du ring one-lung ven ti la ti on and re co very cha rac -
te ris tics af ter ge ne ral anest he si a in pa ti ents un der -
go ing pul mo nary sur gery.

MATERIAL AND METHODS
The in ves ti ga ti on was ap pro ved by the et hi cal com-
mit te e and writ ten in for med con sent was ob ta i ned
from each pa ti ent. Thirty-two ASA physi cal sta tus
I-II pa ti ents who we re sche du led for elec ti ve tho-
ra co tomy for lung re sec ti on we re ran domly as sig -
ned to one of the two gro ups. Anest he si a was
ma in ta i ned with desf lu ra ne in gro up D (n= 16) and
with se vof lu ra ne in gro up S (n= 16).

Exc lu si on cri te ri a we re; his tory of ma lig nant
hypert her mi a, ne u rom yo pat hic di se a se, his tory of
car di ac di se a se or myo car di al in farc ti on, re nal in-
suf fi ci ency, li ver dysfunc ti on, FEV1/FVC lo wer
than 60% or he mody na mic ins ta bi lity be fo re the
study.

For all pa ti ents, age, we ight, ba se li ne he art ra -
te, blo od pres su re and spi ro metry re sults we re re -
cor ded one day pri or to the ope ra ti on. Pa ti ents
we re pre me di ca ted with oral di a ze pam (Di a zem,

DE VA, Tur key) 0.1 mg/kg and oral fa mo ti din (Fa -
mo din, İlsan, Tur key) 40 mg six ho urs be fo re sur-
gery. In the ope ra ti on ro om the elec tro car di og ram,
he art ra te, and blo od pres su re we re mo ni to red. An
18 F ve no us ca nu le was in ser ted in to a pe rip he ral
ve in and a ra di al ar te ri al ca nu le was in ser ted un -
der lo cal anest he si a. Ad di ti o nal mo ni to ring inc lu -
ded SpO2, uri ne out put and pe ak air way pres su re.

Af ter bre at hing 100% oxy gen for 5 mi nu tes,
anest he si a was in du ced with re mi fen ta nil (Ul ti va,
Gla xo Smith Kli ne, UK) 0.2 µg/kg/min and pro po -
fol (Dip ri van, As tra Ze ne ca, UK) 2-3 mg/kg. 
Ne u ro mus cu lar bloc ka ge was ac hi e ved with ci sat -
ra cu ri um (Nim bex, Gla xo Smith Kli ne, UK) 0.2
mg/kg, fol lo wed by en dob ronc hi al in tu ba ti on with
a left-si ded do ub le-lu men tu be (Por tex, U.S.A). Ap-
prop ri a te po si ti o ning of the en dob ronc hi al tu be
was con fir med by aus cul ta ti on be fo re and af ter the
pa ti ent was po si ti o ned in the la te ral de cu bi tis po si -
ti on. Ven ti la ti on was con trol led (AMS 200, U.S.A)
with a 50% oxy gen-air mix tu re. Af ter trac he al in-
tu ba ti on, a pul mo nary ar tery cat he ter (Schwan-
Ganz 7 F, Ab bot, U.S.A) was in ser ted vi a the right
in ter nal ju gu lar ve in. Ra di al and pul mo nary ar te ri -
al and cen tral ve no us pres su re trans du cers we re ze-
ro ed at the le vel of the left at ri um.

Anest he si a was ma in ta i ned with desf lu ra ne
(Sup ra ne, Ec za cı ba şı-Bax ter, Tur key) or se vof lu ra -
ne (Se vo ra ne, Ab bot, U.S.A) in 100% O2. An end-
ti dal con cen tra ti on of 0.5-1.0 mi ni mum al ve o lar
anest he tic con cen tra ti on (MAC) was used as the
ini ti al do se of desf lu ra ne (3-6%) or se vof lu ra ne (1-
3%). Ti dal vo lu me was de sig ned as fol lows: res pi -
ra ti on fre qu ency 10-12/min. and end-ti dal car bon
di o xi de pres su re 30-35 mm Hg. Du ring OLV, the
lu men of the tu be re ma i ned open to the air. Ad di -
ti o nal do ses of ci sat ra cu ri um 0.03 mg/kg we re ad-
mi nis te red as re qu i red to ma in ta in ne u ro mus cu lar
bloc ka ge du ring sur gery. In tra-ope ra ti ve ar te ri al
blo od pres su re was ma in ta i ned wit hin 20% of the
ba se li ne me a su re ment with bo lu ses of in tra ve no us
flu id or re mi fen ta nil as re qu i red.

Syste mic and pul mo nary he mody na mics was
re cor ded and ar te ri al and mi xed ve no us gas analy-
sis was do ne fo ur ti mes: (1) af ter in tu ba ti on and the
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in ser ti on of the pul mo nary ar tery cat he ter du ring
two-lung ven ti la ti on in the su pi ne po si ti on (T1); (2)
du ring two-lung ven ti la ti on in the la te ral de cu bi tis
po si ti on af ter 20 mi nu tes (T2); (3) 20 mi nu tes af ter
the ini ti a ti on of one-lung ven ti la ti on (T3); (4) 20 mi -
nu tes af ter the ini ti a ti on of two-lung ven ti la ti on in
the su pi ne po si ti on (T4). Me an ar te ri al blo od pres-
su re (MABP), he art ra te (HR), cen tral ve no us pres-
su re (CVP), pul mo nary ar te ri al pres su re (PAP), and
pul mo nary ca pil lary wed ge pres su re (PCWP) we re
me a su red. The fol lo wing for mu las we re used to cal-
cu la te shunt frac ti on and oxy gen con sump ti on: 

Qs/Qt (shunt frac ti on)= (CcO2-Ca O2)/ (CcO2 - CvO2) 

Ca O2 (oxy gen con tent)= (Pa O2 x 0.0031) +(Hb x 1.34 x Sa O2) 

CvO2 (ve no us oxy gen con sump ti on)=(PvO2 x 0.0031)+(Hb x 1.34 x SvO2) 

PA O2 (al ve o lar oxy gen ten si on)= Fi O2 x (PB-PH2O) - (PCO2 / RQ) 

CcO2 (pul mo nary ca pil lary O2 con tent)= PA O2x0.0031+(Hbx1.34) 

RQ is the res pi ra tory qu o ti ent as su med to be 0.8. 

Re mi fen ta nil was stop ped at the first skin su-
tu re; the in ha la ti on agent was ce a sed at the last skin
su tu re. The trac he a was ex tu ba ted when a re gu lar
spon ta ne o us bre at hing pat tern was re es tab lis hed.
At 5 and 15 mi nu tes af ter ex tu ba ti on, re co very was
as ses sed using the Al dre te sco re and men tal re co -
very was as ses sed by as king pa ti ents to sta te the ir
na mes, da te of births, and na mes of the ir 3 clo se re -
la ti ves.4

Sta tis ti cal Analy sis

All da ta we re ex pres sed as me an ± SD. Chan ges we -
re con si de red sta tis ti cally sig ni fi cant when p va lu -
e was <0.05. Sta tis ti cal analy ses we re per for med

using the Chi-squ a re test, the Fis her’s Exact test,
analy sis of va ri an ce with re pe a ted me a su res and
the Stu dent’s t-test. A po wer analy sis (α= 0.05, β=
0.20) was per for med be fo re the on set of the study
to de tect a shunt frac ti on chan ge gre a ter than 0.04
with a stan dard inf lu en ce qu an tity of 0.90; mi ni -
mum 15 pa ti ents we re inc lu ded in each gro up.

RESULTS
All pa ti ents un der went iden ti cal pro ce du res by the
sa me gro up of sur ge ons and anest he tists. Thirty-
two pa ti ents we re en rol led in this study. Two pa ti -
ents we re eli mi na ted from the study; one pa ti ent
in the desf lu ra ne gro up be ca u se he co uld not be ex-
tu ba ted and one pa ti ent in the se vof lu ra ne gro up
be ca u se of pro lon ged OLV pe ri od. De mog rap hic
cha rac te ris tics, pre o pe ra ti ve lung func ti on tests and
ope ra ti ve pro ce du res we re si mi lar for both gro ups.
In tra o pe ra ti ve re mi fen ta nil re qu i re ments, du ra ti -
on of ope ra ti on and OLV we re si mi lar bet we en the
gro ups (Tab le 1 and 2).

He mody na mic pa ra me ters, and ar te ri al and
mi xed ve no us gas va lu es we re not sig ni fi cantly dif-
fe rent bet we en the gro ups (p> 0.05). The syste mic
and pul mo nary he mody na mic ef fects of desf lu ra -
ne and se vof lu ra ne be fo re, du ring and af ter OLV
we re sum ma ri zed in Tab le 3 and 4. 

The ar te ri al oxy gen pres su re was less in T3
than that in T1, T2 and T4 in both gro ups (Gro up
D, F= 167.06; p< 0.001 and Gro up S, F= 115.69; p<
0.001). The re was no sig ni fi cant dif fe ren ce bet we -
en the two gro ups in T1, T2 and T4 va lu es. Si mi -
larly, we fo und no sig ni fi cant dif fe ren ces bet we en

Grup D (n=15) Grup S (n=15) p
Age (yr) 57 ± 12.86 56 ± .33 0.872

Sex M/F (n) 14/1 14/1 NS

Weight (kg) 66 ± 14.51 68 ± 10.81 0.225

ASA status  (I:II) 2:13 1:14 0.659

FVC (%) 75.7 ± 13.47 74.2 ± 19.29 0.803

FEV1 (%) 82.64 ± 12.0 79 ± 18.8 0.530

FEV1/FVC 84.6 ± 7.05 85.7 ± 7.36 0.676

TABLE 1: Patient demographics and preoperative lung function tests.

Group D: Desflurane group, Group S: Sevoflurane group, FVC: Forced vital capacity, FEV1: Forced expired volume in one second, 
ASA: American Society of Anesthesiologists, NS: Not significant.
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Right pneumonectomy

Left pneumonectomy

Right lobectomy 

Left lobectomy 

Wedge resection

Duration of operation (min)

Duration of one-lung ventilation (min)

Intraoperative remifentanil (µg)

Grup D (n= 15)

1

-

6 

6

2

183.3 ± 24.68

66.3 ± 12.02

50 ± 13.75

Grup S (n= 15)

2

-

7 

5 

1

188 ± .73

68.3 ± 13.58

49 ± 16.60

p

NS

0.602

0.673

0.859

the gro ups in ar te ri al oxy gen pres su re (F= 0.641; p=
0.671) (Tab le 4).

The ar te ri al oxy gen sa tu ra ti on du ring T3 was
sig ni fi cantly lo wer than the ar te ri al oxy gen sa tu ra -
ti on du ring T1, T2 and T4 (Gro up D, F= 15.69; p<
0.001 and Gro up S, F=18.04; p< 0.001). The re we re
no sig ni fi cant dif fe ren ces bet we en the T1, T2 and
T4. We fo und no sig ni fi cant dif fe ren ces bet we en
the gro ups in ar te ri al oxy gen sa tu ra ti on (F= 0.382;
p= 0.856) (Tab le 4).

In tra pul mo nary shunt frac ti on du ring T3 was
sig ni fi cantly hig her than the ones du ring T1, T2 and
T4 (Gro up D, F= 81.702; p< 0.001 and Gro up S, F=
69.092; p< 0.001). Shunt frac ti on in cre a sed sig ni fi -
cantly af ter ini ti a ti on of OLV in both gro ups, but
did not dif fer sig ni fi cantly bet we en the gro ups (F=
1.572; p= 0.213) (Fi gu re 1).

Fi ve mi nu tes (gro up D/gro up S: 8.3 ± 1.04/8 ±
1.09, F= 0.376; p= 0.502) and 15 mi nu tes (gro up
D/gro up S: 9.7 ± 0.59/9.8 ± 0.56, F= 0.376; p= 0.754)

TABLE 2: Operative procedures.

Group D: Desflurane group, Group S: Sevoflurane group

NS: not significant

Procedures

Heart Rate (HR, bpm)

T1 T2 T3 T4

Desflurane 79 ± 13.58 78.9 ± 12.44 77.7 ± 13.53 81.1 ± 14.45

Sevoflurane 71.9 ± 12.98 71.9 ± 16.01 75.6 ± 13.15 75.5 ± 10.7

Mean Arterial Blood Pressure (MABP, mm Hg)

T1 T2 T3 T4

Desflurane 92.6 ± 17.48 95.9 ± 17.5 84 ± 15.7 93.1 ± 14.49

Sevoflurane 92.1 ± 17.58 98.9 ± 13.03 86 ± 14.3 91 ± 13.79

Central Venous Pressure (CVP, mm Hg)

T1 T2 T3 T4

Desflurane 10.6 ± 3.77 10.4 ± 2.94 10 ± 3.58 10.2 ± 3.05

Sevoflurane 10.2 ± 3.34 10.7 ± 3.61 10.4 ± 3.54 11.2 ± 2.9

Pulmonary Arterial Pressure (PAP, mm Hg)

T1 T2 T3 T4

Desflurane 23.1 ± 2.03 23.6 ± 3.01 24.2 ± 1.98 24.4 ± 3.29

Sevoflurane 21.8 ± 3.96 21.8 ± 3.31 22.8 ± 3.11 23.4 ± 2.87

Pulmonary Capillary Wedge Pressure (PCWP, mm Hg)

T1 T2 T3 T4

Desflurane 11.8 ± 2.06 11.7 ± 1.53 12.4 ± 1.24 12.1 ± 1.24

Sevoflurane 11.6 ± 1.63 11.9 ± 2.18 12.2 ± 1.42 11.8 ± 1.61

TABLE 3: Comparison of hemodynamic values (mean  ±  SD) within- and between-groups.
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af ter trac he al ex tu ba ti on, re co very, as as ses sed by
the Al dre te sco re was si mi lar bet we en the gro ups
(Fi gu re 2). Alt ho ugh re turn of the cog ni ti ve func-
ti ons was ear li er in the desf lu ra ne gro up, the re was
no sig ni fi cant dif fe ren ce in the 5 and 15 mi nu tes
va lu es bet we en the gro ups (Fis her’s Exact Test; p>
0.05).

The ti me from the ces sa ti on of anest he tic
agent to hand squ e e zing (10.1 mi nu te ver sus 11.5
mi nu te, t-test=-2.076; p= 0.047) and ex tu ba ti on (7.6
mi nu te ver sus 9.1 mi nu te, t-test=-2.465; p= 0.02)
we re sig ni fi cantly shor ter in the desf lu ra ne gro up
com pa red to the se vof lu ra ne gro up. The ti me for
eye ope ning was 8.9 mi nu tes for desf lu ra ne and
10.2 mi nu tes for se vof lu ra ne; the dif fe ren ce was
not sig ni fi cant (t-test= -1,912, p= 0.66) (Fi gu re 3).

DISCUSSION
In ha la ti on anest he tics are po pu lar ma in te nan ce
agents du ring tho ra cic sur gery, be ca u se they are

Arterial Oxygen Pressure (PaO2, mmHg)

T1 T2 T3 T4 p

Desflurane* 259.2 ± 26.56b 244.3 ± 24.97b 176.7 ± 36.73a 237.8 ± 24.79b <0.001

Sevoflurane* 250.9 ± 33.56b 247.1 ± 23.75b 189.9 ± 30.53a 246.2 ± 29.22b <0.001

Arterial Carbondioxide Pressure (PaCO2, mmHg)

T1 T2 T3 T4

Desflurane 31.3 ± 5.31 32.7 ± 4.5 33.1 ± 6.79 39 ± 5.83 >0.05

Sevoflurane 31.6 ± 4.94 33.9 ± 6.07 35.1 ± 6.44 35.1 ± 6.65 >0.05

Arterial Oxygen Saturation [SaO2 (%)]

T1 T2 T3 T4

Desflurane* 99.8 ± 0.12a 99.7 ± 0.24a 98.9 ± 0.71b 99.7 ± 0.24a <0.05

Sevoflurane* 99.8 ± 0.09a 99.7 ± 0.1a 99 ± 0.79b 99.8 ± 0.11a <0.05

Venous Oxygen Pressure (PvO2, mmHg)

T1 T2 T3 T4

Desflurane 58.4 ± 11.62 56.1 ± 10.26 51.7 ± 7.69 61.5 ± 9.98 >0.05

Sevoflurane 58.2 ± 12.56 57.7 ± 11.02 53.8 ± 11.06 62.1 ± 10.3 >0.05

Venous Oxygen Saturation [SvO2 (%)]

T1 T2 T3 T4

Desflurane 87.2 ± 4.44 86.8 ± 4.04 84.5 ± 3.76 87.5 ± 4.34 >0.05

Sevoflurane 87.6 ± 4.34 87.5 ± 4.15 85.1 ± 5.54 88.3 ± 2.83 >0.05

Shunt Fraction (Qs/Qt)

T1 T2 T3 T4

Desflurane* 0.08 ± 0.043b 0.1 ± 0.048b 0.37 ± 0.072a 0.12 ± 0.054b <0.001

Sevoflurane* 0.08 ± 0.046b 0.09 ± 0.35b 0.33 ± 0.065a 0.09 ± 0.043b <0.001

TABLE 4: Comparison of arterial and mixed venous gas values (mean  ±  SD) within- and between-groups.

FIGURE 1: Time course for changes in shunt fraction.

*No difference in time was observed between the groups. Time differences within a group defined with different letters. Times with same letters exhibited no difference. 

FIGURE 2: Proportion of patients who achieved an Aldrete recovery score
of 10.
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bronc ho di la tors and can be tit ra ted ra pidly. The re
ha ve be en se ve ral re ports des cri bing that in ha la ti -
on anest he tics in hi bit HPV and in du ce hypo xe mi -
a du ring OLV. In this study, the ef fects of
desf lu ra ne and se vof lu ra ne on oxy ge na ti on, shunt
frac ti on, syste mic and pul mo nary he mody na mics
we re si mi lar du ring OLV. The pe ri od bet we en the
ces sa ti on of anest he tic in ha la ti on and squ e e zing
hand and ex tu ba ti on was shor ter in the desf lu ra ne
gro up. The re ma i ning re co very cha rac te ris tics of
desf lu ra ne and se vof lu ra ne gro ups we re si mi lar.  

Du ring OLV, the lung are a in vol ved in gas ex-
c han ge dec re a ses by 50%. The re is an in cre a se in
in tra pul mo nary shunt and de te ri o ra ti on of ar te ri al
oxy ge na ti on. Hypo xic pul mo nary va so cons tric ti on,
which is an im por tant de fen se mec ha nism aga inst
hypo xi a, dec re a ses the in tra pul mo nary shunt du r-
ing OLV and thus ma kes the dec re a se in oxy ge na -
ti on less than ex pec ted. 5-8 The re are many fac tors
which chan ge the in tra pul mo nary shunt and oxy-
ge na ti on by af fec ting HPV. In ha la ti o nal anest he -
tics are among the se. In 1977, Bjert na es was the
first in ves ti ga tor who pro po sed that in ha la ti o nal
anest he tics in hi bi ted HPV res pon se. 9 

In iso la ted, per fu sed lung spe ci mens, HPV was
in hi bi ted by se vof lu ra ne and desf lu ra ne, which are
the most com mon anest he tics in prac ti ce. Is hi be et
al. com pa red the ef fects of se vof lu ra ne and isof lu -
ra ne in rab bit lungs and fo und that they had si mi -
lar ef fects on HPV. 10 Both of the agents in hi bi ted
HPV and the in hi bi ting con cen tra ti on for se vof lu -
ra ne was de ter mi ned as 1 MAC. 

In vit ro stu di es ha ve shown that desf lu ra ne re-
du ces HPV res pon se as well. Lo er et al sho wed the

do se de pen dent in hi bi ti on of HPV by desf lu ra ne in
rab bit lungs. 1 The con cen tra ti on of desf lu ra ne and
MAC ne e ded to re du ce blo od flow by 50% we re
14.5% and 1.6, res pec ti vely. In vit ro stu di es show
the ef fec ti ve ness of HPV; ho we ver, cli ni cal stu di es
are mo re va lu ab le than vit ro stu di es, sin ce they in-
c lu de all the fac tors (pH, PCO2, tem pe ra tu re) that
can af fect oxy ge na ti on.  

No spe ci fic HPV me a su re ments co uld be ma -
de in our study be ca u se it was a cli ni cal study. The
fac tors that co uld con fo und the re sults we re stan-
dar di zed in each gro up, so the in tra pul mo nary
shunt frac ti on was at tri bu ted to the ir ef fects on
HPV. For both gro ups, the shunt frac ti on va lu es
du ring OLV we re sig ni fi cantly hig her than tho se
be fo re and af ter OLV. Ar te ri al oxy gen pres su re va l-
u es, which in di ca te oxy ge na ti on dec re a sed re mar -
kably du ring OLV.

In a cli ni cal study, Wang et al chan ged the ini-
ti al isof lu ra ne in to se vof lu ra ne and vi ce ver sa at 30
mi nu tes of OLV. 11 When the re sults we re com pa -
red, no sig ni fi cant dif fe ren ce was fo und in ar te ri al
oxy gen pres su re, he art ra te and me an ar te ri al pres-
su re bet we en the gro ups. Re ports in the li te ra tu re
ha ve sta ted that a 20-mi nu te pe ri od is ne e ded for the
oc cur ren ce of HPV res pon se. Ac cor dingly, we as ses -
sed the va lu es of Pa O2 and shunt af ter 20 mi nu tes. 

Abe et al com pa red the ef fects of isof lu ra ne and
se vof lu ra ne on twenty pa ti ents who un der went lo -
bec tomy. 12 They re por ted that the re we re no sig ni -
fi cant dif fe ren ces bet we en the gro ups in Pa CO2,
Pa O2, Sa O2, PvO2, SvO2 va lu es and he mody na mic
pa ra me ters. They al so re por ted that app li ca ti on of 4
cm H2O po si ti ve end-ex pi ra tory pres su re (PE EP)
was ef fec ti ve in the re gu la ti on of ar te ri al oxy ge na -
ti on. In our study, Pa O2 was ne ver un der cri ti cal
va lu e so no PE EP app li ca ti on was ne e ded.

Beck et al stu di ed the ef fects of se vof lu ra ne
and pro po fol on oxy ge na ti on and he mody na mic
va lu es du ring OLV. 13 In the ir cli ni cal study, they
fo und that the ef fect of se vof lu ra ne on shunt frac-
ti on was si mi lar to that of pro po fol at 1 MAC.

Pa gel et al com pa red the ef fects of desf lu ra ne
and isof lu ra ne cli ni cally. They conc lu ded that both
agents in du ced si mi lar ef fects on syste mic and he-
mody na mic chan ges and ob ser ved no dif fe ren ce

FIGURE 3: Time from the cessation of anesthesia to opening eyes, squeez-
ing hand or extubation of the trachea.
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bet we en desf lu ra ne and isof lu ra ne va lu es du ring
OLV.14

Wang et al com pa red the ef fects of desf lu ra ne
and isof lu ra ne on ar te ri al oxy ge na ti on, he art ra te
and me an ar te ri al pres su re. 15 Af ter 30 mi nu tes of
OLV the me an ar te ri al pres su re dec re a sed con si de -
rably but no dif fe ren ce bet we en the gro ups was de-
tec ted. They fo und that desf lu ra ne ca u sed no
chan ge in the car di ac out put wit ho ut ca u sing a
mar ked hyper ten si on and tach ycar di a. In our
study, we de ter mi ned no hyper ten si on or tach y-
car di a and we be li e ve that this can be at tri bu tab le
to the use of re mi fen ta nil and the use of desf lu ra -
ne at the fi xed 0.5-1 MAC.

The only study in the li te ra tu re in which des-
f lu ra ne and se vof lu ra ne we re com pa red is an ex pe -
ri men tal ani mal study by Le sitsky et al. 16 They
stu di ed the ef fects of the se two agents on pul mo -
nary va so cons tric ti on in awa ke ani mals. Both in
anest he ti zed and in awa ke dogs, they de ter mi ned
that the deg re e of HPV was re la ted to the pul mo -
nary blo od flow and that the HPV which oc cur red
in awa ke ani mals was ma in ta i ned by desf lu ra ne
and se vof lu ra ne anest he si a. They conc lu ded that
HPV in ter fe ren ce was not a ge ne ral fe a tu re of in-
ha la ti o nal anest he tics.

In our study, du ring OLV a dec re a se in ar te ri -
al oxy gen pres su re, a dec re a se in ar te ri al oxy gen sa -
tu ra ti on and an in cre a se in in tra pul mo nary shunt
frac ti on we re ob ser ved but the va lu es did not dif-
fer bet we en the gro ups. In ag re e ment with all the
cli ni cal stu di es dis cus sed abo ve, no sig ni fi cant dif-
fe ren ces we re ob ser ved in he art ra te, me an ar te ri -
al pres su re, cen tral ve no us pres su re or pul mo nary
ar te ri al pres su re bet we en the gro ups.

In our cli ni cal study, re co very ti mes we re al so
com pa red and the ex tu ba ti on and hand squ e e zing
ti mes in the desf lu ra ne gro up we re sig ni fi cantly
shor ter than tho se in the se vof lu ra ne gro up we re.
No sig ni fi cant dif fe ren ce was de tec ted in the ti me
of eye ope ning. The re sults we re si mi lar to tho se of
the study by Du pont et al, in which se vof lu ra ne,
desf lu ra ne and isof lu ra ne we re com pa red in pa ti -
ents un der go ing pul mo nary sur gery.17 In the ir
study, the ex tu ba ti on ti me in the desf lu ra ne gro up

was two-fold shor ter than that in the se vof lu ra ne
gro up. Ho we ver, in our study, alt ho ugh the ex tu -
ba ti on ti me in the desf lu ra ne gro up was con si de -
rably shor ter, the dif fe ren ce was not so gre at.

Du ring the ex tu ba ti on pha se, re co very was
sig ni fi cantly fas ter in the desf lu ra ne gro up than in
the se vof lu ra ne gro up; ho we ver, the re we re no sig-
ni fi cant dif fe ren ces in the re co very cri te ri a. In the -
ir study, Du pont et al sta ted that to ke ep the me an
ar te ri al pres su re at the le vel of 20%, 0.9 MAC se -
vof lu ra ne and 0.6 MAC desf lu ra ne we re re qu i red
and the de la yed re co very du e to se vof lu ra ne co uld
be the re sult of its con cen tra ti on.17 In our study, all
in ha la ti on agents we re app li ed at a fi xed con cen -
tra ti on of 0.5-1 MAC. No sta tis ti cal dif fe ren ce was
iden ti fi ed bet we en the do sa ges of re mi fen ta nil used
for eit her gro up. 

Du pont et al fo und that the Al dre te sco re at 5
mi nu tes was high in the desf lu ra ne gro up. 17 They
al so de ter mi ned that desf lu ra ne gro up sco red bet-
ter in sta ting na me, da te of birth and na ming thre -
e ob jects at 5 mi nu tes but the sco res we re si mi lar at
15 mi nu tes. As for our study, no sig ni fi cant dif fe -
ren ce was fo und bet we en the 5 and the 15 mi nu tes
sco res.

The 5 mi nu tes sco res we re si mi lar in many stu -
di es. Song et al ad mi nis te red 1 MAC se vof lu ra ne or
desf lu ra ne with pro po fol in N2O/O2 mix tu re and es-
tab lis hed that re co very af ter anest he si a, the ti me up
to trac he al ex tu ba ti on and ori en ta ti on we re sig ni fi -
cantly shor ter in desf lu ra ne than tho se in se vof lu -
ra ne. 18 Ad di ti o nally, when com pa red with pro po fol
ad mi nis te red pa ti ents, se vof lu ra ne or desf lu ra ne ad-
mi nis te red pa ti ents we re de li ve red to the re co very
ro om with cri te ri a which we re very clo se to the dis-
c har ge cri te ri a. Thre e mi nu tes af ter ces sa ti on of the
anest he tic agent ad mi nis tra ti on, desf lu ra ne gro up
ac hi e ved hig her Al dre te sco res com pa red to the se -
vof lu ra ne gro up. No sig ni fi cant dif fe ren ce was iden-
ti fi ed bet we en the 5 mi nu tes sco res of the gro ups
and the 5 mi nu tes sco res in our study we re si mi lar
to the irs. In two ot her stu di es who se 5 mi nu tes sco -
res we re si mi lar, the re co very cha rac te ris tics of se -
vof lu ra ne and desf lu ra ne we re com pa red in pa ti ents
un der go ing out pa ti ent sur gery and no sig ni fi cant
dif fe ren ce co uld be de tec ted.19,20
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Tu ran et al de ter mi ned that re co very from
desf lu ra ne anest he si a was fas ter than se vof lu ra ne
anest he si a. They re por ted that ami nophy lli ne shor -
te ned re co very from the se in ha la ti o nal agents and
that this might be an ad van ta ge in ge ri at ric pa ti -
ents.21 Wel born et al com pa red the re co very cha r-
ac te ris tics of se vof lu ra ne, ha lot ha ne and desf lu ra ne
in chil dren.22 Alt ho ugh they ob ser ved a shor ter ex-
tu ba ti on ti me and fas ter ori en ta ti on with desf lu ra -
ne, no dif fe ren ce was de tec ted bet we en the agents
in le a ving the re co very ro om. Both the ir and our
re co very sco res we re si mi lar.

In our study, we com pa red the ef fects of the
two most com monly used anest he tic agents on the
in tra pul mo nary shunt frac ti on and ar te ri al oxy ge -
na ti on. No dif fe ren ce was ob ser ved bet we en the
agents in ca u sing an in cre a se in in tra pul mo nary
shunt or a dec re a se in ar te ri al oxy ge na ti on. No de-
c re a se be low the cri ti cal le vel was ob ser ved and no

tre at ment (CPAP, PE EP) was prac ti ced to in cre a se
the ar te ri al oxy gen pres su re va lu es. He mody na mic
pa ra me ters in both pa ti ent gro ups we re stab le and
no sig ni fi cant dif fe ren ce was de tec ted. In this
study, which al so com pa red the re co very ti mes, the
ex tu ba ti on and hand-squ e e zing ti mes of the desf -
lu ra ne gro up we re con si de rably shor ter than tho se
of the se vof lu ra ne gro up we re, but the re we re no
sig ni fi cant dif fe ren ces bet we en the 5 and 15 mi nu -
tes re co very sco res. In sum mary, we sug gest that
desf lu ra ne and se vof lu ra ne can be used sa fely in
pul mo nary sur gery.
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