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O ABSTRACT 0O

Target controlled infusions (TCI) are used to simplify administration and increase
precision of i.v. drugs during general anaesthesia. That is very important for patients
undergoing cardiac surgery. Total intra venous anesthesia based on propofol has been
proposed as a safe anesthetic procedure in cardiac surgery. We compare between target
controlled infusion and manually controlled infusion of propofol in cardiac surgery.
Twenty five patients received propofol via target controlled infusion; and twenty five
patients received propofol via manually controlled infusion. We measured BIS, blood rate,
arterial blood pressure in 8 points:

Before induction of anesthesia; after tracheal intubation; after incision; after
pericardectomy; at aortic canulation; 20 minutes after CPB onset; and 20 minutes after
weaning from CPB; and after sternal closure. Bispectral index (BIS), hemodynamics in
target controlled infusions of propofol were clearly better than manually controlled
infusion of propofol.

We concluded that in cardiac anesthesia, we must use target controlled infusions of
propofol instead of manually infusion of propofol.

Key Words: controlled infusions, manually infusion of propofol, total intra venous
anesthesia, bispectral index, cardiac surgery; blood rate , aterial blood pressure.

*Professor, Anesthesia Department, Faculty of Medicine, Damascus University, Damascus, Syria.
“Assistant Professor, Anesthesia Department, Faculty of Medicine, Damascus University, Damascus,
Syria.

““Postgraduate Student, Anesthesia Department, Faculty of Medicine, Damascus University,
Damascus. Syria.

194




Tishreen University Journal. Health Sciences Series 2012 (1) 232l (34) alaall daall aslall @ (4388 daals dlas

- -

14adda

(1] aladl paacll Ll 3 bl gayygll capputll 83 30055 slae) Japeil TCI I el Jexid
[2]chnaall dgsanll 380N e sylanalls W e figaaSs 33554 33eaY) o328 i 3 .general anesthesia
Gansi Eua .cCardiac surgery i dals dleal (griain Gl el die Lagad las age seY) 1aag
LY clinical studies  4yypyud) cluhall calas adl L clpdall (e 323y Gileja slac) aae dphll oda Ul
A maal TCLY Gl e il 8 caad) 1363 L [3]galal) Capuiilly jlie Cargll Losacaall Cappuiill 5l
e Byl ae il Gead HSH gyl U Bia Aalal) oda of 3 L[5-44000 dabial) 8 aie Ay
st dagpes 335 Gind Laly Bl Aysal e ol Ul rans SIS L galall Cappuailly A3l Juadl 4C0aliny
el S L) S calsha copee cmpyall (435 A Y] Lde Gl TCT ) 238 Jlaains) 2ie s .[6] saall
sl Jains 98 Gglos llany ALl 02l Cuda Cuia 2ayyall a5 . aglladll

Ly Adlady a4l Y (i Aaba Loy i) (8 enstiual) Gegall dlial) e Jsisesdl ()
gl il Aphandy 58e Jal e dlaie pharmacology sl aSm ailad dllay dam
slac) o dejuy 4lis die dalds 3yl xie hypotension jljall Lakwall Lsd 4ilas) o1 .[2] U
il ElaaYs die dggedll 580N e shudl Jal e saea Al e Gl ) gal 4 508 Gleja
TCI o Al o3 cilSy Aglaal) U8 8 s Sialinasasa

Gee ol DA (e iy Cangl) Jaguad) Cappuilly galall Cappadll (g 45l Ll Zudall o34 b
Sl Jarall ¢ anll ¢ sl

r4dlm g ) dsanl

Gl Glaa) G ge il daba jadn ol el e TCLY A alaaind dpal ol
Capall Bl ate W ey (90083 (s ¢ g (o Sl Aphainl 5 pdle ol 3 aa Sualinsen
-LS)'J dea (e daleadl o <

10)lgay ) 3k

ilee Jal 5 2011-2010 ale DA aalal) 2 i dsaaly Loayye Cpsed e dubll Cypal
& i bl gl Al el slefind Ak (70 —25) G abjlee] Cangli dplatl QB da)s
oY) ahall Apal@) Aadgl Goaad Gbhaal gl Al ol Gl Al Al il
PO sena Al oapall andi 23 (%30 > Casdsall ¢3all)

& Eun (ASA3 L Igiia e 16 5 ASA2 1 lsiia nje 9 Jliape 25 iy @ V) de sendl)
- Jssrgall (galall el A3y )kay ap i

b paat 5 s (ASA3 lsiia 15 5 ASA2 . lsiia aayel 0)liape 25 sy 4l de gendl)
cJsdsespll Cargll Jaguaall oyl ol

195



Sla (liasy dagsls)l ) Aala age 2385 3 Dbl (galal) el Coagl aguaall Cuppusil (s 43 lia

Sl Ixaal) o8 38§ 5Ll By e Gele J8 34(32) deja AVsdlall iyl juma o
coadl meal leall J8 Bispectral Indexdl ¢ obpdll Ganll Jae ¢ Janglly Jalawi¥ly  ocalidd)
il Cappaiilly (aS/ede (1.5 0.7 ) Geslss Aeyms Jsisanndl () desendl & il 5yl cas
icya; tracheal intubation o)l casl) ey ada) a8 [ S (1-0.5) deyay Jolud o)l
Jolitaplly Aeludl / 48/ ale (43) dejm Jstsassll painsall Capuiil) 5 a5y s8)ilissad) (1 35/ake (0.15)
.54 ale 60< MAP JI 5 60> BIS 11 Lo Lliall Jaf (e cllyg 2880 /38 /380 (0.3) depa

Pk 35 TCHY Slems dsdsmiodl cauped Gob oo ) )8k &5 140 depanll
e S5 Al dsdall [3S [ aSe (1-0.5) Aoy Jobs el s il [ales Sue(21.5)
Jare 85 . 2855 ale 60< MAP I 5 60>BISY e Lliall Jal e dofals S (3.1.5) o Jsisasnll
bS5 o canysShiluadl ale )l il Sadl A8 [5S S (0.3) ddeal) ol 3 Jlid papl) cupas
s shandl s LYY Elaa) daf e

ale (30-35) 0w ETCO2 cliy) dal e (0.5 FIO2 Ly ) elon/cumnS VU (i)l dyses cads
e L3 50 428 30 U ahe (1) desas Jsaliubldl 5 (&S /a0, 15) Aoy (xysal Cappusi i . S5

P bl L b Jlpal) haaal) ) Jase ¢ BISH ad Jiasiy i

«sternotomy  (adll adad 2ay ¢ iNCisiON alyall BAN aay ¢ ale)ll il ¢ jpadal) 3)80a Jd
Sladll (e alaill aay (CPB 4l siladl) 4y (e 4282 20 2oy ¢ @ortic canulation ) & xe
.sternal closure  _adll le) xie dady 20 o

40> BISH S 1Y) acadds & cpa A 00< BISH (5< Lavie Jgdsngnll Zaa Dl 58050 80l o
Sl bl Gl aladiu) & dalis el 580 gl by Jlpal) biall gl e &
oo Sl baall (ai #le & L Jiliibel) 5805 8305 g Saebidgaredl Gl e Joaall s Jla b
Al 4318 Cla.u (’&j\ Ui . ?X 13 ¢ Jalud ‘_,’_A.Dl\ ERTRI] u.als.alj cgga.s_.))ﬂ Jala (’&j\ Uangxd (ayh
o paall el @85 13 ae (6) s Aems Gy Sl cabes)Sua (50) duas Aesas Ga) Jaudll ¢ lac)
lopressor . zlsd il ¢y Wl oy gia ide (0.5) Aoy VL Qllll chay 20 & Ll o day
gleall Ailgs b adla) 8 sl Ll alall $Dle) dgy b ol el GileY 5

:ABlially ilill

- gl

5 e ) Cpall Al N1 A lly Sl €03l ¢ panl) Caim (ha (i panall (8308 CBES) 225 o]
O ganal) s IS L) Blaall ey addl) (e

(D)D) dsall b e s LS

196



Tishreen University Journal. Health Sciences Series 2012 (1) 232l (34) alaall daall aslall @ (4388 daals dlas

(oabadl Jand 3305 < suul¥) Culall Ay e ghall c03sl ol puaall 28 Cam (a i ganall (o AY) Ci(1)as g

Pioll Al e ganall S de sanall

25 25 el s
0.15 11.39+59 8.48+57 B | el
0.72 7.93+75 8.53+73 A5/
0.74 12.76£171 13.65£169 o] Jskal
0.57 8.21£52 7.32+53 % ) cpladl Aisls,
0.56 40.43+260 45.52+270 3 f ol Jaall 320

cllend) U8 8 Sl eyl s Jame Cus (e TCL 5 MCI )y daualy lUA) a6 ol
(1) o JRa5 (2) &8 Jsaall A e sa WS el

Ll el qupad Jia Cp (2)ad) Jgaad)

T8 T7 T6 T5 T4 T3 T2 T1
0.00 | #0.25 | £0.22 | #0.29 | +0.33 | =+0.31 +0.39 | 0.00 | dc ganall
0.07 0.06 0.06 0.07 0.08 0.11
0.00 | +0.22 | +£0.20 | +0.27 | +0.31 +0.30 +0.41 0.00 Il dc ganall
0.05 0.05 0.05 0.05 0.09 0.14
0.10 0.37 0.37 0.15 0.56 0.24 P daal

P culS Cum i sanal c ditli )l cuped o 3 Gleany] Zalll (o ola G 22p ¥
At Jalye caline 8 0.05< value

(A88/48/ b g s80) Sl ) Guypaad J2na

0.60 -

0.50

0.40

0.30

0.20 4

0.10

0.00

,
i T

MCI

< <y <

<>

.aball Janll e 4ilida (e LETCI g MCI Y uiage die Jilish ol cappesd Jnal Ahacagl) asil) Wl (1) o8y Jeal

197



Sla (liasy dagsls)l ) Aala age 2385 3 Dbl (galal) el Coagl aguaall Cuppusil (s 43 lia

Lonas Gee c@iaTCH D o e 13a Jy Gya MCL) & el culS BIS i af o s &
(2)d JSills (3) a) Jsaadl b Cpse s L& MCI) L 45lie aapall Jua

BISH a ci (3)ad; Jsaad

T8 T7 T6 T5 T4 T3 T2 T1
+45 41 42 +40 +43 41 +40 98 | dc ganall
8.21 6.98 8.63 | 893 | 9.65 | 9.73 | 10.75
+55 +60 52 +53 +55 65 62 98 [l3e sandll
5.19 | 4.28 | 473 | 5.74 | 6.26 | 5.38 6.35
0.02 | 0.01 | 0.004 | 0.03 | 0.03 | 0.005 | 0.012 piasll

-(0.05>P value)

100 -

MCI

80

60 -

BIS

40 - . * . ¢

20 1 1 1 1 1 1 1 1 1

s <y % <> «‘) <o A <o

.abal) Janl) (e itida Jalpa 4 TCH g MCI ) aapa tie BISI Aghasgl) ail) Ul (an(2) ady S

198



Tishreen University Journal. Health Sciences Series 2012 (1) 232l (34) alaall daall aslall @ (4388 daals dlas

- MCLY & 4ia J3T TCLY (8 Jsbag ) cappeis Jona o U (i (3) o8y Sl (4) o) Jaall

Jshsag ) upnd Jara (4)ad; Joaad)

T8 T7 T6 T5 T4 T3 T2 T1

£4.20 | £#4.50 | #4.00 | £5.50 | +6.00 | £7.10 | £7.50 | 0.00 | licsaxadll
1.52 2.12 1.60 2.23 2.18 2.12 2.31

+2.00 | £2.40 | £2.00 | +2.10 +2.50 +2.30 | £2.20 | 0.00 | Il icgandl)
0.84 1.16 0.87 1.27 1.07 1.04 1.21

0.005 | 0.004 | 0.004 | 0.007 | 0.001> | 0.001> | 0.002 P il

P ilS dum oy sanal) G Jsisnapll cappadt Jans (8 &laal) alill (e ala (38 dlin OIS Caa
Ll @l & &1 0.005=P dell culf Gum 5,8Y) dajall sliiuly Jaball gea & 0.005>value

(Lo.u /'é/@a) MCL. TCI Jg3ga) cupud Jira

14 -

12 -

10 -

Lilas)

MCI

bl Jaal) (a Ailida Jalpa 3 TCH g MCI) uape die Jsbgagsall e Jina Ul cy(3)ady JS

One 58 WS MCIY ayay d3jlae TCI amye ie ol 3lyil) Lakal) o & colidia) g
MCL (o Juail Lile s 30aliny g A5LS 3iay TCL Slea alasiad of e Jay 13a.(4) 8, JSal)
e omlEYI Ly Jaxall a8

199



Sla (liasy dagsls)l ) Aala age 2385 3 Dbl (galal) el Coagl aguaall Cuppusil (s 43 lia

180 -
160 4 MCI
EY
3» 140 - /
3 120 - m/a
;31 100 -
%
=
i 80
1 60
3
= 40 -
20 T T T T T T T T 1

PO P TP T TP U B A S

el Jaall (e Adlida (Jalia B ualIY) i pdl) Jeiall Ahaagll agdll Ul (pa(4)ad) JSa0)

J<all 4 Gne s LS MCLY nyay 33)la TCL mje die bl il a3 culididl) s
MCI (e Jumdl 48 4508 Giny TCI Slea alasind of e Jy 138.(5) )

180 -
160 - MCI
= 140 -
% 120 -
= 100 4
1 .
b 80 4
g -
3 60 -
40 |
20 T T T 1

PO P I L P A TP U A S

aball Jaadl (e Adlida Jalia B b pdl) Ganill dgdagl) ail) U ca(5)ad) Jid

200



Tishreen University Journal. Health Sciences Series 2012 (1) 232l (34) alaall daall aslall @ (4388 daals dlas

1AALL)

PUMP Aacaall Cappuiill Janay aSaid 405l i pall o gia 3503 TCH ) Jartiog

oo S Dpuadl LUl lisiadl 8Ll WSl e 58l sl e Jisign TCH I 3y
S e %27.5 g A8 gsie o) 48ldy; Fechner asg [6]cuymil) Jane jpsn jaludl e Sail
Gwsl il Jastiy 7L e Jssasnll Qpmall 5S5L A5l TCL Dleas sl (30)
Oy (ol apll) Jie lipd) 48U eans L[8] il dalya & clissdVls Jsdsns sl ae i) U
O Jsisisnll MCLY 5 TCI (py o)l 3 cluahall <yelal L[9]dumdl dle s 48lE (paiy Jsbsassdl depa
MCI ) (s Lo B TCIJU Jsdsagsll deya cilS oda Ll 3 [IIMCLIL Lo i TCIIL 5yilaal) cile o
Jed 4l 52255 %93 i TCl I Juias (s Tspe il oLl alina 38D bae 8 Ay 8 zaly S
3l (ee apil s Alusg 43 CuaBIS 1) Jlexinly 3023l Gee apii & [10]MCL (10 %76 Gy Jlaaindld
[12)(%65-40) O 4nd msli O cnay bl gl Cilidas gl (gsine wily 4l 3) ([ 11] el 4l
MCEY e 5aail) Gand ST 35k i TCH) of Lasg a8

:Gluagilly clalitiuy)

Gl daha cllee a5 8 galadl Capadll e sl Coagll agaaall Caypuall Jlaxind Juady

gled) Gpb oo paall (grpadl gl (B Guad () (a5 iagd) baguiadll Gl aladiil o) Cus
Bl aas gabad) Gyl Akl d3lie oy cgthaall ERN ) Jseasll dendl sai o Cansilly oSailly
Osmaian ) el die Lagiad Tan age 1y cleal) ol 3 J8 Jalicin) Loy oJomdl Uualinygan
Al (pueaiang adld 02l Ll dae (Bl Cug Bi5ie 3ana Jalse dpages ealall sl 8y Ll dalal
03l el Gread gy AL laas 1Y) R Gty Jaall ece (miids Goh ge ol plea
Gl clig @l sl Glaadl 2ah of ald e 13as . sl Gee Geld lean TCL Ly DA (e
S dly Aagial) jealiall Jiisall alatill ass

saalmal)

1- S. C. HOYMORK™*,1, J. RAEDERI, B. GRIMSMO?2 and P. A. STEEN17. Bispectral
index, serum drug concentrations and emergence associated with individually
adjusted target-controlled infusions of remifentanil and propofol for laparoscopic
surgery. British Journal of Anaesthesia, 2003, VVol. 91, No. 6 773-780.

2- 1- ANDREAS LEHMANN, MD*, JOACHIM BOLDT, MD*, ELFI THALER, MD¥*,
SWEN PIPER, MD¥*, and UDO WEISSE, MD. Bispectral Index in Patients with
Target-Controlled or Manually-Controlled Infusion of Propofol . Anesth Analg
2002;95:639-644

3- A. OUATTARA, G. BOCCARA, S. LEMAIRE, U. K6CKLER, M. LANDI, E.
VAISSIER, P. LEGER and P. CORIAT . Trget-controlled infusion of propofol and
remifentanil in cardiac anaesthesia: influence of age on predicted effect-site
concentrations .British Journal of Anaesthesia, 2003, Vol. 90, No. 5 617-622.

201



Sla (liasy dagsls)l ) Aala age 2385 3 Dbl (galal) el Coagl aguaall Cuppusil (s 43 lia

4- LEHMANN A, ZEITLER C, THALER E, ISGRO F, BOLDT J. Comparison of two
different anesthesia regimens in patients undergoing aortocoronary bypass grafting
surgery: sufentanil-midazolam versus remifentanil-propofol. J Cardiothorac Vasc
Anesth2000; 14: 416-20.

5- OLIVIER P, SIRIEIX D, DASSIER P, D’ATTELLIS N, BARON JF. Continuous
infusion of remifentanil and target-controlled infusion of propofol for patients
undergoing cardiac surgery: a new approach for scheduled early extubation. J
Cardiothorac Vasc Anesth 2000; 14: 29-35.

6- GRAY JM, KENNY GN. Development of the technology for ‘Diprifusor’ TCI systems.
Anaesthesia 1998; 53 (Suppl 1):22-7.

7- FECHNER J, ALBRECHT S, IHMSEN H, et al. Predictability and precision of "target-
controlled infusion™ (TCI) of propofol with the "Disoprifusor TCI" system [in
German]. Anaesthesist 1998; 47: 663-8.

8- LEHMANN A, BOLDT J, R6MPERT R, et al. Target controlled infusion (TCI) or
manually controlled infusion (MCI) of propofol in high-risk patients with severely
reduced left ventricular function. J Cardiothorac Vasc Anesth 2001; 15: 445-50.

9- JOHANSEN JW, SEBEL PS. Development and clinical application of
electroencephalographic bispectrum monitoring. Anesthesiology 2000; 93: 1336-44.
SERVIN FS. TCI compared with manually controlled infusion of propofol: a
multicentre study. Anaesthesia 1998; 53 (Suppl 1): 82—-6.

10-DOI M, GAJRAJ RJ, MANTZARIDIS H, KENNY GN. Relationship between
calculated blood concentration of propofol and electrophysiological variables
during emergence from anaesthesia: comparison of bispectral index, spectral edge
frequency, median frequency and auditory evoked potential index. Br J Anaesth
1997; 78: 180-4.

11- GLASS PS, BLOOM M, KEARSE L, et al. Bispectral analysis measures sedation and
memory effects of propofol, midazolam, isoflurane, and alfentanil in healthy
volunteers. Anesthesiology 1997; 86: 836-47.[Web of Science][Medline]

12- SEBEL, PS. Can we monitor depth of anesthesia? Anesth Analg 2001; 92 (Suppl)
94-8.

202


http://www.anesthesia-analgesia.org/cgi/external_ref?access_num=A1997WT00800016&link_type=ISI
http://www.anesthesia-analgesia.org/cgi/external_ref?access_num=A1997WT00800016&link_type=ISI

