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The patients were randomised using the online
computer system ‘OPENrandomize ’
‘OPEN-randomize’ also generated the
LIS
Adequate sequence .E randomisation sequence and, to ensure equal
generation U=s R .
(2519 HYRAA YA 0] 25HAl distribution between the groups, stratified the
T - oE randomisation for each participating hospital and
for the diagnosis of either Gl obstruction or
perforation
. O%2
Allocation concealment <o ojzolo
(B =M 2H) sy —Ee
m ==

Blinding of participants
and personnel
(7 FOIXt, HEXI0]| CHEt

=713)
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It was not possible to blind the fluid therapy
given to the groups. The assessment of the
primary outcome was blinded as follows: the
patient records were blinded for identity,
randomisation, and all information on the provided
fluid therapy, fluid balance, and body weight
measurements.

Blinded assessors reviewed the medical records
and registered the postoperative complications. No
assessor reviewed files from their own centre.
Cases of disagreement with the un-blinded data
were settled by another blinded reviewer.

[t was not possible to blind the fluid therapy
given to the groups. The assessment of the
primary outcome was blinded as follows: the
patient records were blinded for identity,
randomisation, and all information on the provided

. Lo
E;Qgéggnzxumome E_Lf_c? fluid therapy, fluid balance, and body weight
o o |
= = ts.

A7) Cf3t =7 O 25 measuremen . .

&g 2) =5 Blinded assessors reviewed the medical records
and registered the postoperative complications. No
assessor reviewed files from their own centre.
Cases of disagreement with the un-blinded data
were settled by another blinded reviewer.

Incomplete outcome m == =

N i
data addressed 0= e 81 511 4 1|¢5L8

(E5=8 ZKR) O =54 e
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g9 HISE Als
withdrew )
withdrew consent
consent before
crat surgery n=1 before surgery n=2
= _ gery did not have
did not have
surgery n=3
surgery n=2
=4 151 153

Free of selective =3
reporting O==2
(Me 51) BEEE
Other bias : =3
Cointervention O=2 e cointervention@Z FIIE= A= ERIZX| $LZ
(a2 HIEY O ==
* Declarations of interest: The authors declare that
they have no conflicts of interest.
* Funding: Department of Surgery, Holbaek Hospital,
m e Department of Anaesthesia, Holbaek Hospital; The
Other bias : Funding DE Research fund for the Region of Zealand; The
@ < HIES O =5 Research fund for the Regions of South Denmark

and Zealand; Axel Muusfeldt's fund; Merchant Chr.
Andersen and wife Ingeborg Andersen’s fund
founded by their daughter, Miss Lilli Ellen
Andersen.
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Adequate sequence
generation
(BB HiFA )
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n=

e adult patients scheduled for elective transthoracic
oesophageal resection because of malignancy were
randomised 1 : 1 using opaque envelopes
previously prepared by L.N. using a computerised
randomisation procedure.

Allocation concealment

(Hi =N 2)

e adult patients scheduled for elective transthoracic
oesophageal resection because of malignancy were
randomised 1 : 1 using opague envelopes
previously prepared by L.N. using a computerised
randomisation procedure.

Blinding of participants

and personnel

(G AL, STEALOl 3t

=71)

* In addition, two anaesthesiologists and one
surgeon who were blinded to allocation
independently assessed complications
retrospectively; differences were resolved by
discussion.

Blinding of outcome
assessment

(BrE7Hol Tt =7H3)

* In addition, two anaesthesiologists and one
surgeon who were blinded to allocation
independently assessed complications
retrospectively: differences were resolved by
discussion.

Incomplete outcome
data addressed
(E5=8 2UKR)
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n=

intervention
surgery cancelled

intervention control
FEHY | 32 32
did not received . )
did not receive
allocated

allocated
intervention

Efet surgery aborted
=" or aborted gery
because of
because of .
. metastatic
metastatic )
. _ disease n=3
disease, n=2
= 30 29

Free of selective
reporting
(et =)

nrr b
pjo ojo
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Other bias :
Cointervention
(3 2 HIEdE

Iy |

AL
o |

Other bias : Funding
(3 2 HE

* Financial support and sponsorship: This work was
supported by departmental resources and a grant

from the Link€ oping Medical Society.
* Conflicts of interest: none.
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* Patients meeting inclusion criteria were
randomized using opaque sealed envelopes to
intervention (Vigileo) or control (Control) group.
The anesthetist responsible for intra—operative
Adequate sequence Og management was aware of the group assignment,
generation O=2 whereas all other members of research team,
(RES ™M HY) == other health care providers and patients were not.

Randomization concealment for researchers was
broken only at the end of the study for statistical
data analysis.

i ol Oia PIMCE HAIGID UX| 42

Allocation concealment
(HiE=A 2H)

O0Om
nrrHE
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Patients meeting inclusion criteria were
randomized using opaque sealed envelopes to
intervention (Vigileo) or control (Control) group.
The anesthetist responsible for intra—operative
management was aware of the group assignment,
whereas all other members of research team,
other health care providers and patients were not.
Randomization concealment for researchers was
broken only at the end of the study for statistical
data analysis.

Blinding of participants

Basal measurements of blood pressure, heart and
respiratory rates, peripheral hemoglobin oxygen

= saturation, diuresis, medication and intravenous
and pgrsonnel = | O=2 fluids or blood products administered during eight

(7 EOIXt, HEKI0)| CHE 0 =5ty . :

k) == hours postoperatively were retrospectively
collected by a member of the research team
blinded to patient allocation.

e Basal measurements of blood pressure, heart and
respiratory rates, peripheral hemoglobin oxygen

Blinding of outcome m =2 saturation, diuresis, medication and intravenous

assessment O=2 fluids or blood products administered during eight

(B0l oist =7 1) O & hours postoperatively were retrospectively

collected by a member of the research team
blinded to patient allocation.

Skt Bl
Incomplete outcome =S O X0 g A
Lo TﬁT'HH o 60 60
data addressed O== A *3H8|—X| oro 9 6
SxHEHS 747 ShAI 0 To (=)
(E5=8 2UKR) O == =YY S 60 S 60
Free of selective =2
reporting O==2
(ME1X B1) O ==
Other bias : =2
Cointervention 0=
(3 2 HEH O ==t
[ = o
Other bias : Funding DE * Competing interests: The authors declare that they
(a9 b= 0 %g‘w have no competing interests.
ol —1
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e Patients were randomised into one of two groups
by using a concealed envelope technique: the
standard haemodynamic therapy control group
(CTRL group) or the GDT group.

o THA HHLES MAlotl UK BS

Adequate sequence
generation
(F2 HiEeM 4Y)
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m
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* Patients were randomised into one of two groups

LIS
Allocation concealment EE by using a concealed envelope technique: the
(B =AM 2H) D%g**' standard haemodynamic therapy control group

==
(CTRL group) or the GDT group.
E*'Sdlggsgzﬁzlmmpants = * Both the patients enrolled and the clinical teams
(ﬁ-_rlp"éfmxh o1xfo| T3t D—Li;—z.:.’w caring for the patients were blinded to the study
- * These were defined a priori and were diagnosed

LIS

S;Eg;g?nzzgumome EE by the clinical teams who were blind to study arm

(B0 CHEH =712) O] 23t allocation and were then confirmed by the

===
research team.

Incomplete outcome =2
data addressed O0=3 o A=X| QE
(525 21XtR) O ==
Free of selective =S
reporting O=8
(MEfx 1) O ==
Other bias : =S
Cointervention O=2
(3 2 HI=dE O ==

e Competing interests: MC and AR received
lecturing fees from Edwards Lifesciences, LiDCO
and Cheetah Medical, as well as research support
from LiDCO. The other authors do not have any
conflicts of interest to disclose.
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* The randomization sequence was generated by an
Adequate sequence m =S independent statistician using block randomization
generation O0=s with a variable block size of 4 to 6. The allocation
(REe] HiI-=M 4Y) Os& was placed in sealed opaque envelopes and
stored in a locker.

* The randomization sequence was generated by an

. [ = independent statistician using block randomization
Allocation concealment O=o h able block si £4 10 6 The allocati
(EEEM 2T) =S with a variable block size o o 6. The allocation

O ==t was placed in sealed opaque envelopes and
stored in a locker.

* The attending anesthesiologists were not be
blinded to the intervention group because
availability, or lack of availability, of NICOM data

Blinding of participants mue was obvious.

and personnel DE * However, the anesthesiologists for patients

(7 EOIXt, HEKI0)| CHE 0 o5l randomized to the nonintervention group were

=71 =5e blinded to the output data from the NICOM as
outlined earlier, and interventionists, patients and
outcome assessors were blinded as to the
intervention group.

Blinding of outcome . L’-‘% * All outcomes data were obtained by a research

assessment O==2 . i . . .

(B0 CHEH =712) 0] 254l assistant blinded to the intervention allocation.

Incomplete outcome =2

data addressed O=s « ZEX Q2

(E58% 2UKR) O =54

Free of selective =2

reporting O=8

(e 5 ) O ==

Other bias : =2

Cointervention O=2

(a2 HIEY O ==

e This study is funded by the Lawson Internal

. . [ = Research Fund and Western Anesthesia Internal
g_hgtﬁ%% Funding D%% Research Fund at Universifty of Western Ontario

O == * The authors have no conflicts of interest to
disclose.
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* Patients were stratified according to participating
Ad ; mue center and type of surgery. Within each stratum, a

cquate sequence = computer—generated, blocked randomization
generation O=2 i
(2519 HYRAA YA 0] 25HAl sequence with randomly selected blocks of 2 and 4
T - patients was applied to randomize patients to the
PGDT and the control group in a 1:1 allocation.
) O3
Allocation concealment O=o . ojZoio
(B A 2H) i mee
==y

Blinding of participants

Lo
and personnel Df_r_f o A XHE AEoH| W20 ALK}, ST
(F+ EOIXE, ALK CHEE 0 ng =710 2ohoto] Fete ol 0jE ez HHGHK|
=71 = oro
Blinding of outcome | s « UERlE
assessment O=s o PN XBE AEol7| M0l Z2ME7iXtel =7H20|
(Z2rg7toll ohst =7t) 0 == Z0MEIL0| sk 0| 0|2 Zo2 WisHK| ofg
control group PGDT group
O X}to
;:”'HH 259 274
o
Received
standard | 244 259
tX
15 did not receive | 15 did not receive
standard treatment | allocated
Incomplete outcome =S 9=operation interventign
data addressed =2 cancelled 8=operation
(2225 ATIXIR) [ 250 2=informed cancelled
consent withdrawn | 3=informed
2=did not meet consent withdrawn
inclusion criteria 4=did not meet
2=other inclusion criteria
f/u loss | 10 11
9=open close 7=open close
procedure procedure
1=discontinued 4=discontinued
intervention intervention
= 234 248
Free of selective =2
reporting O=8
(ME4N 5 ) O ==
Other bias : =S
Cointervention O==2
(a2 HIEY O ==t
e Funding: This work was supported by an
mue unrestricted grant of the Janivo Stichting, Zeist,
Other bias : Funding 0 o Netherlands.
(a2 HIEd D%S;Z*’é'  Declaration of Competing Interest: WB has

received honoraria for lectures and was consultant
for both Pulsion Medical Systems/Maguet and
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Edwards Lifesciences. TS received research grants
and honoraria from Edwards Lifesciences (Irvine,
CA, USA) and Masimo Inc. (Irvine, CA, USA) for
consulting and lecturing (all payments made to
institution). The other authors declare that they
have no known competing financial interests or
personal relationships that could have appeared to
influence the work reported in this paper
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Adequate sequence
generation

(FHS A 4Y)

* Patients were randomly allocated, using sealed
envelopes prepared by blinded assistant and
chosen by patient him/herself, into two equal
groups (n = 43 patients each) according to
modality of intraoperative monitoring and
hemodynamic therapy.

o THEQI HHYY Ag SIS

Allocation concealment
(™A 2H)

* Patients were randomly allocated, using sealed
envelopes prepared by blinded assistant and
chosen by patient him/herself, into two equal
groups (n = 43 patients each) according to
modality of intraoperative monitoring and
hemodynamic therapy.

Blinding of participants
and personnel
(S FOXL, SO CHEE

=71)

e Patients were randomly allocated, using sealed
envelopes prepared by blinded assistant and
chosen by patient him/herself, into two equal
groups (n = 43 patients each) according to
modality of intraoperative monitoring and
hemodynamic therapy.

Blinding of outcome
assessment
(Z2-E7tol TSt =7 1)
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* Perioperative morbidities and mortality were
assessed daily throughout ICU stay by an
assistant who was blinded about patients’
grouping and intraoperative management. After
discharge from ICU, patients were assessed daily
by a surgeon blinded about patients’ grouping and
intraoperative_management.

Incomplete outcome
data addressed
(E5E8 ZUKR)

nrr b
pjo ojo
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. BNZ 433 Y, 37 MY, HIDT 433
Ay

= 5%4

O
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Free of selective
reporting
(Mt )
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pjo ojo
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Other bias :
Cointervention
(3 9 HIEd

Other bias : Funding
(3 2 HE

*  Conflict of interest: None.
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Adequate sequence
generation

(FHE A 4Y)

Patients were randomised by the trial nurses on a
1:1 basis stratified by donor type (deceased after
cardiac death (DCD) or deceased after brain death
(DBD)) to achieve approximate balance between
the two groups in this characteristic

THA HHHHS HASHL UK S

oo -d

Allocation concealment
(HiE=N 2H)

Blinding of participants
and personnel

(G AL, STEALOl 3t

=71)

The ICU clinicians and the transplant clinical team
were blinded to the results of the FloTrac™ in
both the GDFT and the SC control groups

Blinding of outcome
assessment
(B2t ohst =7 1)

The ICU clinicians and the transplant clinical team
were blinded to the results of the FloTrac™ in
both the GDFT and the SC control groups

Incomplete outcome
data addressed
(588 ZUKR)

GDFT standard care
SR 30 30
ElE 29 29

30 day f/u, n=10 | 30 day f/u, n=10

flu 90 day f/u, n=7 90 day f/u, n=5
Free of selective =S
reporting O=8
(MEq™ H4) O ==
Other bias : m =2
Cointervention
a2 HEH

Other bias : Funding
(a9 HE

conflicts of interest: No

Sources of funding for your research: The trial is
sponsored by UCL and is funded by an NIHR
Research for Patient Benefit (RfPB grant no.
PB-PG-0214-33,043). This paper presents
independent research funded by the National
Institute for Health Research (NIHR) under its
Research for Patient Benefit (RfPB) Programme
(Grant Reference Number PB-PG-0214-33,043).
The views expressed are those of the author(s)
and not necessarily those of the NHS, the NIHR
or the Department of Health. We are grateful for
the Hepatobiliary Surgery Fellowship research
funding by the Wellington HCA Hospital (London)
for Mr_Farid Froghi.
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Adequate sequence
generation
(BB HiFA )
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He enrolled the patient and assigned him to
intervention or control group in a 1:1 ratio. The
randomization list was generated by a study team
member using a random generator without blocks
(Microsoft Excel forMac 14.0).

Lo
AIIocE):cionoconceaIment g;_g . ojzge
(HHJC(BIT'_‘A'I E]I:“) [} %szpu

* Ringer's acetate was used for fluid replacement at

o . the attending anesthetist’s discretion.

Blinding of palrt|0|pants = * Here, the responsible anesthetist was blinded to
?%ilpgaoﬂ?%?ﬂ()ﬂ Cyst D—L;i%“ the resglts of .the goal-directed hemodynamic
=71 O == momtormg vvhlch was obscured by the study fteam.

* Anesthesiologists in the control group were blinded
to the NIRS monitoring.

* Patients were blinded to group allocation and
intervention throughout the trial. Anesthesiologists
treating the patient during surgery and in the
PACU were not blinded but in the control group

- they were not able to assess the parameters of
Blinding of outcome . L’-‘% the goal—-directed hemodynamic and NIRS
assessment O==2 o . .
(B0 CHEH =712) 0] 254l monitoring. Nurses and physicians treating the

patient on ICU or normal ward after surgery were
blinded to group allocation. The outcome assessor
was not blinded to the intervention.

AN KBS ARESHD Q17| R0 =7+0| Z2HE7of

- -
Jefs B0| OJE Aoz WO §F

Incomplete outcome
data addressed
(E5=8 2UKR)
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S bW
S 86 89
A2l 85 87
URHEA 85 87
FHLE 9(10.6%) lost f/u | 16(18.4%) lost f/u

Free of selective =2
reporting O=8
(ME4N 5 ) O ==
Other bias : =S
Cointervention O==2
@ 2 HIE O ==
. , | e R
Other bias : Funding <o e Funding: This work was supported by the
@ < HIES 0 =5a) institutional funds only
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* Patients were randomized to either the
Lo
Q;iggrtgicgnsequence SE intervention or control group by way of a sealed
DIRLO| HYRIAA] Al S5l envelope
FAR NS YY) | mEs . TAE M BAGK %D US
Allocation concealment m =S * Patients were randomized to either the
H icif OC]? ceaime O=2 intervention or control group by way of a sealed
(HBEA SH) 0=t envelope
Blinding of participants Lo « =88 ) )
and personnel i DE o AEH XEHZ ZIFEVIE of/| 20 SAHOAL,
(S FOXL, SO CHEE 0 S5l Ao TS =7H20] Z2tEII0| S-s ol ojE
=713 = ZO2 WCIBIX| 0rS
Blinding of outcome =2 - - -
o * A blinded assessor determined postoperative
assessment O=8 T
(ERHEtol st =7k | O Sa complications.
Incomplete outcome =2
data addressed O=8 « ZEX Q2
(E5E8 ZUKR) O ==
Free of selective =2
reporting O==2
(N H1) O ==
Other bias : =2
Cointervention O=2
@ A HIEY O ==
mue ¢ Competing interests: The authors declare that they
Other bias : Funding 0 oo have no competing interests.
(a9 b= D%g'w * Funding: Winnipeg Health Sciences Center
==

Research Foundation.
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* Group allocation was done using a computer
LIS —
Q;iggrtgicgnsequence EE generated random number sequence and
DRLO| HYRAM AYA) O 234l Cohcealment was done by coding the sequence
using a sealed envelope.
o * Group allocation was done using a computer_
Allocation concealment DE generated random number sequence and
(Hi™a=M 2) D%g**' concealment was done by coding the sequence
== .
using a sealed envelope.
e The staff handling the sealed envelope was kept
blind and the researcher was made aware of the
lindi ‘ L allocated group in the operation theatre. Intensive
B Igdlngo palrt|0|pants m =2 care staff and surgical team monitoring the patient
?gq?pgaoﬂn%ﬁml Cyst O==2 post operatively were also kept blind to the group
= T = SO allocation to avoid bias.

=71)

o AEH XEEZ F/fob| W20 S AL, S0
et =710l 2ot F7tof Jeks 20| 0jE Ae=

TEGHR QIoHS

Blinding of outcome
assessment
(Z2-E7tol TSt =7 1)
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e The staff handling the sealed envelope was kept
blind and the researcher was made aware of the
allocated group in the operation theatre. Intensive
care staff and surgical team monitoring the patient
post operatively were also kept blind to the group
allocation to avoid bias.

Incomplete outcome O%2
data addressed O0=3 o ZAEX| AZBs
(ESEsH 2x=R) m ==
Free of selective m =2
reporting O==2
(MEix® =20) O=s
Other bias : =S
Cointervention O==2
(3 2 HI=dE O=s
o ) s * Financial support and sponsorship: Nil.
ey == . onflicts of interest: ere are no conflicts o
I I Conflicts of interest: Th flicts of
=a 0 =3t interest.
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Adequate sequence
generation
(BB HiFA )
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* The patients were divided randomly into two
groups, namely, control and EGDT groups, by the
sealed envelope technique
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Allocation concealment
(HiE=A 2H)
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* The patients were divided randomly into two
groups, namely, control and EGDT groups, by the
sealed envelope technique

Blinding of participants
and personnel

(7 EOIXt, HEXI0]| CHEt
)

O0Om
nrrHE
pjo ojo

"
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>

* the study could not be blinded and single center
trial

. HEH KB BIH
w7120] Z3t Tof

| TS0 HTHOIXY, TR CH
UG 0|Y HOB WEIX|

0.
Il

* the study could not be blinded and single center

Blinding of outcome =2 trial
assessment O=3 = C
(Z2rm7to) Cht =7 1) 0 S5l o PN XHE Hotol7| M0 ZUEI7IAte =7+ 0|
= =R === 2 otof| sk O Ao=E HHSHK| UUS

Incomplete outcome =2
data addressed O=s s ZEX| 8lE
(ESEs 2uxR) 0 ==
Free of selective =S
reporting O=8
(MEH™ =277) 0O ==
Other bias : =S
Cointervention O==2
(3 9 HI=dE O =&

. . O%s
Other bias : Funding o . OjZoio
3 2 H=EE e —Ewe

m ==
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* The patients were divided randomly into two
LIS
Q;iggrtgicgnsequence SE groups, namely, control and GDT groups, by the
SIALO] YR A Efw sealed envelope technique.
(REQ BN M) | mEa C S e e
. = * The patients were divided randomly into two
Allocation concealment O=o | trol and GDT by th
(EHELA SH) ES groups, namely, control an groups, by the
0=t sealed envelope technique.
aBrngdlggsgLEZ{t|C|pantS = * the study could not be blinded
(o 210t etaxjol cyst | O 59 . M KEES AREP| 20| RO, AT Chet
Sy = | Dea SO1RI0| 2T WIl0) YakS O|EICHD WEGHK| 4te
g =
Blinding of outcome [ s * the study could not be blinded
assessment O=s o MM XBHE ASH| M0 ZA0E7iXte] =7+0|
(Z2HE7H0) Oist =7 1) O == 20 Goto| Yarg O|RICHY HHGHEK| ItE

Incomplete outcome
data addressed
(E5=8 2UKR)
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nrrHE
pjo ojo
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Five patients from both the groups were excluded
from the study since three patients in the control
and one in the GDT group required IABP and
postoperative atrial or ventricular fibrillation
resulted in two and four patients in the control
and the study group, respectively. The results of
the remaining sixty patients in each group were
analyzed.

Free of selective m =2

reporting O==2

(MEix® =20) O =s

Other bias : m =2

Cointervention O=2

a2 HEH O=s

L . Hse * Financial support and sponsorship: Nil.
gh;lrlﬁ%s%j Funding D%% ¢ Conflicts of interest: There are no conflicts of
O =8t interest.
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Adequate sequence

* The patients were randomly divided into two

SES | o e conel g et
D XIo] H X‘i‘* A HSEAL .
FARNSEN G | WEHD . S i mas X 28
. [ = * The patients were randomly divided into two

Allocation concealment o e
(EhRAA ST) O== groups, namely control group and gold-directed

. 0=t group by a sealed envelope technique.
Bligding of palrticipants mue . gheb;htjr\éentions performed in this group cannot
and personne i Co e blinded.
(7 EOIXt, HEKI0)| CHE S%g% o AN XBE AREOE| WEO| HAEOAL, SHLXI0 CHE

=71)

=/tg0| 21 10| Fefs OIEIGD TEGSHA| HUS

Blinding of outcome
assessment

O0Om
nrrHE
pjo ojo

e The interventions performed in this group cannot
be blinded.

5t = SHAl o MM XHE AMEol| HE0| ZUE7IAS =7H0|

(BuB7HON et =718) =52 AT} Wl ES DIFICIT BEGIK| oS

Incomplete outcome m =S EETSITES SMhr HlLE

data addressed O=2 FHAHS 75 88

(225} ZTXIR) [ 2544l Ea 9(12%) 12(13.6%)
=4 66 76

Free of selective m =2

reporting O==2

(ME1X B1) O =s

Other bias : | =

Cointervention O=2

(3 9 HIEd O =s

. . m =S * Financial support and sponsorship: Nil.
gh;lrlfl%s%j)Fundlng D%% e Conflicts of interest: There are no conflicts of
O =8t interest.
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Adequate sequence
generation
(BB HiFA 44)
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* This study was a prospective, single-blinded,
randomized study.

* Patients were allotted to either control group or
intervention group by a closed envelope method.

o THA ALY g G2

Lo
Allocation concealment EE » Patients were allotted to either control group or
(Hi™a=M 2) D%S;j*' intervention group by a closed envelope method.
==
Blinding of participants Hse * All patients were shifted to a surgical ICU
and personnel . o )
(G15L HOIXt, IR0 CH3t D—?i% managed by an intensivist who was blinded to the
=712)) ’ O == study allocation.
g =
Blinding of outcome =2 o QIEGIE
assessment == o AN XBE AKEOE| HE0| Z2U-EIIAe =710
(Z2HE7H0) Oist =7 1) 0 == 21 W0 Feks O1RcH HESHR| IS
Incomplete outcome =2
data addressed O=8 « ZEX Q2
(E5E8 ZUKR) O ==
Free of selective =2
reporting O==2
(MEX B1) O ==
Other bias : =2
Cointervention O=2
(a2 HIEY O ==
. . Hse * Financial support and sponsorship: Nil.
ghgtﬁlisai Funding 0= * Conflicts of interest: There are no conflicts of
=5 O == interest.
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* A computer—-generated randomization table was
used to randomly allocate patients to either the
Adequate SeqUANGe mue SVV group (patients undergoing intraoperative fluid
gengration q D;é management with SW guidance) or the control
(SE}Q| HYEAM A 0] 28k group (pa’ulents gndergomg convehtlonal .
intraoperative fluid management) in a 1:1 ratio,
and copies of the random sequence were kept in
sealed, opaque envelopes.
* A computer—-generated randomization table was
used to randomly allocate patients to either the
m e SVV group (patients undergoing intraoperative fluid
Allocation concealment DE management with SVV guidance) or the control
(Hi™a=M 2) D%g**' group (patients undergoing conventional
oE intraoperative fluid management) in a 1:1 ratio,
and copies of the random sequence were kept in
sealed, opaque envelopes.
oo L * Only the investigator who performed the
Blinding of palrt|0|pants = intervention in the operating room was aware of
?&%pgaoﬂn%ﬁw Chat D%% the allocation group, vvit.h the.patients and other
iy T = SO outcome researchers being blinded to the group

=71)

allocation.

Blinding of outcome
assessment
(Z2-E7tol TSt =7 1)

O0Om
nrrHE
pjo ojo

"
i1
>

Only the investigator who performed the
intervention in the operating room was aware of
the allocation group, with the patients and other
outcome researchers being blinded to the group
allocation.

Incomplete outcome =2

data addressed O=8 o HWZPH 1H e

(E5E8 ZUKR) O =54

Free of selective =2

reporting O=8

(e 5 ) O ==

Other bias : =S

Cointervention O==2

@ 2 HIE O ==

. , | s o

Other bias : Funding <o e Funding: This research was supported by Edwards

@ < HIES 0 =5 Lifesciences, Korea.
===
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Adequate sequence
generation
(BB HiFA )

nrr b
pjo ojo

L
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=
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J

* The patients were randomly divided into two arms
using a random table generator, comprising a
conventional intraoperative fluid management arm
(arm C, n=30) and a GDFT arm (arm G, n=30).

Allocation concealment
(™A 2H)

Blinding of participants
and personnel

(&7 FOIXL, HLXLol Chi gt

=713)

nrr b
pjo ojo

oom
THI
for

J

n=

* Postoperative complications: For all patients,
intraoperative and postoperative management was
undertaken by one physician, who was blinded to
the scheme of fluid therapy used.

o AHM XHE AMEol7| W0 SHAFOAL, ALK et
w=7t50| 21 FI Fets O|RICT HEHGSHK| YIS

Blinding of outcome
assessment
(BHI10 CiEt =7 13)

» Postoperative complications: For all patients,
intraoperative and postoperative management was
undertaken by one physician, who was blinded to
the scheme of fluid therapy used.

o AN XBHE AEol| HE0 ZuEIEAe =70
Z1} FIW0 Heks O[T HESHX] IS

Incomplete outcome
data addressed
(E5E8 ZUKR)

r

ajo

rrx
ot Ojo

fon
n=

e H

.
[N
T

- oo
NI

Free of selective
reporting
(M H)

In
ojo |4

b

OOmmEQOd

i

Other bias :
Cointervention
(3 9 HIEd

Other bias : Funding
(3 2 HE

* Disclosure of conflict of interest: None
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Adequate sequence
generation
(F2 HiEeM 4Y)

nrr b
pjo ojo

"
i1
>

A series of random numbers generated by SPSS

software were used to randomize the grouping of
patients. The patients numbered 1-120 according
to the time of elective surgery were randomized

either to the GDFT group or the CFT group.

Allocation concealment
(™A 2H)

The blinding of group assignment was ensured by
the opaque envelopes.

Blinding of participants
and personnel
(7 EOIXt, HEXI0]| Cht

=713)

O0Om
nrrHE
pjo ojo

Ul

Jor
=

The random serial numbers and the envelopes
were kept by an investigator who was not
involved in the conduct of the trial. Subjects,
surgeons, patients themselves, ICU physicians and
professionals for data recording, collection and
analysis were blind to group assignment. However,
the attending anesthesiologist and investigators
could not be blinded because of the existence of
cardiac index trending monitor in the GDFT group.

Blinding of outcome
assessment
(Z2-E7tol TSt =7 1)

O0Om
nrrHE
pjo ojo

Ul

Jor
=

The random serial numbers and the envelopes
were kept by an investigator who was not
involved in the conduct of the trial. Subjects,
surgeons, patients themselves, ICU physicians and
professionals for data recording, collection and
analysis were blind to group assignment. However,
the attending anesthesiologist and investigators
could not be blinded because of the existence of
cardiac index trending monitor in the GDFT group.

M= Hl W&

Incomplete outcome =S EENTIEY 660 56
data addressed O&=2 ==
(2585 Z0ixiR) SEEN == d 3

24 60 60
Free of selective =S
reporting O=8
(MEH™ 270) O ==
Other bias : =S
Cointervention O==2
a9 uEd O =&

Other bias : Funding
(a9 HE

O0Om
nrrHE
pjo ojo

Ul

Jor
=

Funding: This work was Funded by the Sichuan
science and technology department research
projects, China (No. 2017FZ0042).

Competing interests: The authors declare they
have no competing interests.
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Adequate sequence
generation
(F2 HiEe=M 44)

B0
nrrHE
pjo ojo

m
i1
>

The study was a single—centre, prospective
randomized trial carried out in a tertiary, university
affiliated hospital. Patients were randomized
preoperatively either into a standard protocol group
(control group) or an enhanced, goal-directed
hemodynamic monitoring group (GDT group) using
a closed envelope system. Randomization was
performed by a member of the research team.
THA AL CHSiM= AERIE

Allocation concealment
(HiE=A 2H)

O0Om
nrrHE
pjo ojo

I
jor
=

J

Patients were randomized preoperatively either into
a standard protocol group (control group) or an
enhanced, goal—-directed hemodynamic monitoring
group (GDT group) using a closed envelope
system.

Blinding of participants
and personnel
(7 EOIXt, HEXI0]| CHEt

=713)

O0Om
nrrHE
pjo ojo

"
i1
>

Complications were assessed daily by senior
anesthesiologists and senior surgeons blinded to
group allocation and study design using standard
predefined criteria.

All data were collected by a study nurse blinded

Blinding of outcome = to the study design and group allocation, except
assessment O==2 vital data, which were collected automatically
(B0l oist =7 1) O =& using custom PC software (NarkoData, Imeso,
Hiittenberg, Germany).
Shit Hl
CHadAt 2~ & 30 30
Lt0],
median(IQR), 73(69-78) 72(68-78)
A
Incomplete outcome m =2 HE F/M, 9 10/20 8/22
data addressed O==2 FA (S 30 30
(2388 ZuxR) O =24 1 AFEO| &olst
S ITChA =
s7he ﬁ“E;FO = 2: At
2: Apat
=4 30 30
Free of selective =2
reporting O=8
(ME4N 5 ) O ==
Other bias : =2
Cointervention O=8
(& 2 HIEY O ==
[ ] LS . . . .
Other bias : Funding DE Competing interests: JM and JB received speaking
@ < HIES 0 =5l fees from Edwards Lifesciences, Irvine, CA, USA.
=
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Adequate sequence
generation
(BB HiFA )

nrr b
pjo ojo
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n=

Eighty patients were randomized preoperatively
into either a standard care management group
(control, n = 40) or a goal-directed fluid therapy
group (GDT, n = 40) using a random number
generator in sealed envelopes.

Allocation concealment

(Hi =N 25)

Eighty patients were randomized preoperatively
into either a standard care management group
(control, n = 40) or a goal-directed fluid therapy
group (GDT, n = 40) using a random number
generator in sealed envelopes.

Blinding of participants

and personnel

(&7 FOIXL, HLXLol Chi gt

=713)

O0Om
nrrHE
pjo ojo

Ul

Jor
=

The anesthetist (K.P.) responsible for intraoperative
management was aware of the group assignment,
whereas all other members of the research team,
other health care providers, and the patients were
not.

Blinding of outcome
assessment
(BHI10 CiEt =7 13)

The anesthetist (K.P.) responsible for intraoperative
management was aware of the group assignment,
whereas all other members of the research team,
other health care providers, and the patients were
not.

Incomplete outcome
data addressed
(588 ZUKR)

Z2=%| ¢l

)]
ol

Free of selective
reporting
(MEfX B1)

Other bias :
Cointervention
(3 2 HEE

Other bias : Funding
(a9 HE

COl, funding0il CHEH HZAS
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Ad ; mue * The patients were randomized into two groups of
geggruaiignsequence DE 15 each using computer—-generated randomization
(2RLQ] HIRIAM AYA) O 234l chart and identical opaque envelopes for
concealment.
mue * The patients were randomized into two groups of
Allocation concealment DE 15 each using computer—-generated randomization
(Hi™a=M 2) D%g**' chart and identical opaque envelopes for
—E concealment.
Blinding of participants mus . olzols
and personnel = i i n o _ _
o 2rom etaxiol st | O ES . Y KEES ASEP| 20| HTFOR, AT Chet
'—'_7}a|) e C | 0= =710 2t B0 Feks O|RICH HEHSEK| AU
g =
Blinding of outcome =2 o QOIEGIE
assessment O=s o MM XBHE ASH| M0 ZAWEI7IXte] =7+0|
(B2t ohst =7 1) O == A1 W0 Feks O|RICHT HESER] IS
SMH=G) HIW=(S)
L&A &, 8 15 15
Ltol,
median(IQR), 36.71(16.22) 34.93(11.79)
Al
o4, F/M, ¥ 6/8 6/9
FA (S 15 15
Incomplete outcome =S 14
data addressed O=8 1 did not
(388 21Kg) O =24 ’
allocated
Agsre Apr intervention, 15
=2 =]
(surgery
postponed due
to arrhythmia in
operation room)
=4 14 15
Free of selective =2
reporting O==2
(e8] H57) O ==
Other bias : =2
Cointervention ==
(3 2| HIER) O ==
LIS
Other bias : Funding EE * Funding None.
@ < HIEY D%;’é' + Conflict of Interest None declared.
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Adequate sequence =3

* A computerized algorithm was used to randomly

eneration O=3 - -
Q_?_Zr% AP A4) D%Q’é' assign patients to GDT or Control groups
. O
Allocation concealment O=o . ojZojo
(Hi ™A 2H) e —Ewe
=3

e Surgical teams, intraoperative and postoperative
nursing staff and patients were blinded to group
and personnel assignment, but the anesthesiologist was aware of

(ST FOXL, HLXLOf Chst group designation.
=718) o AHM XHE AMEol7| W0 SHTEOAL, ATA et
=/tH0| Z1 oo FEE O|RIC HHGH| IS

Blinding of participants

O0Om
nrrHE
pjo ojo

"
i1
>

* Surgical teams, intraoperative and postoperative

i i Lo
igg;g?nz;?umme E"g nursing staff and patients were blinded to group
(@IT0] That =712)) 0] 28k assignment, but the anesthesiologist was aware of

group designation.

M= Hlw =
OHAA 2, 18 20
FESHH 23 23
20 o
. . Did not recceive
Did not receive
allocated
allocated

intervention (give
reasons)(n=2): 1
patient excluded
for intraoperative
arrhythmia and 1
patient excluded

intervention(give
reasons)(n=3): 2
A2 AHE | patients exclude
for intraoperative
arrhythmia and 1
patient excluded

Incomplete outcome
data addressed

OomQd
nrrHE
pjo ojo

(E3Ee 2dit=) == . for surgeery not
for equipment .
malfunction proceeding as

scheduled
Lost to Lost to follow-up
follow-up(give (give
reasons)(n=2): reasons)(n=1):
EC underwent 2nd underwent 2nd
look laparotomy look laparotomy
during during
hospitalization hospitalization
= 18 20

Free of selective =2

reporting O==2

(N H 1) O ==t

Other bias : =2

Cointervention O=8

(3 2 HEH 0 ==t

o . O3 e Conflict of interest: D.R. received speaking fees

g[_hglrtﬁ%% Funding I?_—[? from Edwards Lifesciences, Irvine, CA, USA. M.C.

0=ty is_consultant and/or_speakers for Edwards
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Lifesciences, Covidien, Masimo, Fresnius Kabi,
ConMed and Bmeye. R.A. currently principal
investigator for ongoing study for which the
Department of Anesthesiology, Loma Linda
University School of Medicine is sponsored by
Edwards Lifesciences, Irvine, CA, USA.

_25_



HH

1XHXHESHALT) Saka(2021)

3% HISES™ At

Adequate sequence [ = Aresearcher, who was blind to the study data,
generation O=3 generated random numbers in a 1:1 ratio with a block
(R2 HiEeM 4Y) O s size of six using the online randomization program

Allocation concealment
(HiE2=A 2H)

B0
nrrHE
pjo ojo

m
i1
>

During the study period, consecutively recruited patients
were allocated to either the MAP-based hemodynamic
management group (Group MAP) or the Cl-based
hemodynamic management group (Group Cl) according
to the random number allocation. Two researchers
designed the preoperative and postoperative cognitive
assessment. These researchers were blinded to the
intraoperative data. Another three researchers recorded
intraoperative data and were blinded to the cognitive
assessment data.

Blinding of participants
and personnel
(S FOXL, SO CHEE

=71)

WS
I:I_‘-uﬁ

I

O ==

During the study period, consecutively recruit\-ed
patients were allocated to either the MAP-based
hemodynamic management group (Group MAP) or the
Cl-based hemodynamic management group (Group Cl)
according to the random number allocation. Two
researchers designed the preoperative and postoperative
cognitive assessment. These researchers were blinded
to the intraoperative data. Another three researchers
recorded intraoperative data and were blinded to the
cognitive assessment data.

Blinding of outcome
assessment
(Z2-E7tol oist =7 1)

O0Om
nrrHE
pjo ojo

"
i1
>

During the study period, consecutively recruit\~ed
patients were allocated to either the MAP-based
hemodynamic management group (Group MAP) or the
Cl-based hemodynamic management group (Group Cl)
according to the random number allocation. Two
researchers designed the preoperative and postoperative
cognitive assessment. These researchers were blinded
to the intraoperative data. Another three researchers
recorded intraoperative data and were blinded to the
cognitive assessment data.

N XHE A8oP| 0| ZarE/ K| =120 2t
Tolof ks DIRICH THEHSIA| RIS

loomplote outcome | M 28 PRI U 22 3034 B, 0 F HTRD 13
(2525 Z0KD) 0 23 il
Free of selective =2
reporting O==2
(N H 1) O ==
Other bias : =2
Cointervention O=8
(& 2 HIEY O =54
m e Conflicts of interest.—The authors certify that
Other bias : Funding DE there is no conflict of interest with any financial
(3 2 HE D%g’é organization regarding the material discussed in

the manuscript.
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Adequate sequence
generation
(BB HiFA 44)
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pjo ojo
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* Patients were randomized either to the study group
(SG) or the control group (CG), using serially numbered
opaque envelopes. Patient enrollment, sequence
generation and assignment to interventions were
performed by a responsible investigator of each
participating study center.

o CHEHMH FAEOZ MoK K| %=

Allocation concealment
(HiE=N 2H)

O0Om
nrrHE
pjo ojo

Ul

Jor
=

* Patients were randomized either to the study group
(SG) or the control group (CG), using serially numbered
opaque envelopes. Patient enrollment, sequence
generation and assignment to interventions were
performed by a responsible investigator of each
participating study center.

Blinding of participants
and personnel
(7 EOIXt, HEXI0]| CHEt

=713)

O0Om
nrrHE
pjo ojo

Ul

Jor
=

*  Only patients were blinded to group allocation.

e Care providers and investigators could not be blinded
due to the presence of the cardiac index trending
monitor.

o M XHE AEoP| W0 SRR HEKI0) Thet
/10| Zup FII0l| Heks OIRICHT TR R4S

Blinding of outcome
assessment
(Z2-E7tol TSt =7 1)

O0Om
nrrHE
pjo ojo

Ul

Jor
=

*  Only patients were blinded to group allocation.

* Care providers and investigators could not be blinded
due to the presence of the cardiac index trending
monitor.

. ZTWIRO) Ot 71 01EYS

. PN XES AISoP| HR0) ZHIR| 7K Zaf
TU10| Hets DIRICHT MEGHK| YUS

Incomplete outcome
data addressed
(E5E8 ZUKR)

. 2t P TN HRYEIER], 2 PO 2N SIS0

S
s

Free of selective
reporting
(Mt )

Other bias :
Cointervention
(3 9 HIEd

Other bias : Funding
(a9 HEH

OomQd
nrrHE
pjo ojo

Ul

Jor
=

* Competing interests: This investigator-initiated and
investigator—driven study was supported by an
unrestricted research grant from PULSION Medical
Systems (Munich, Germany). CS has no other conflicts
to declare. JP has no other conflicts to declare. AC
has no other conflicts to declare. BB is a board
member of PULSION medical systems and received
lecture honoraria from Edwars and Deltex. ZM is a
board member of PULSION medical systems and
Biotest and receives money for consultancy and
lectures from PULSION medical systems, Biotest, and
Thermofisher. KK has no other conflicts to declare. AH
has no other conflicts to declare. JB is a board
member of PULSION medical systems. MYK is a board
member of PULSION medical systems. SGS is a board
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member of PULSION medical systems and receives
money for consultancy and lectures. DAR is a board
member of PULSION medical systems and received
lecture honoraria from PULSION and Edwards.
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Adequate sequence
generation
(BB HiFA 44)

nrr b
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n=

* Patients were randomised either to a control group
(CON) or to a goal-directed group (GDT).
Randomization was performed by closed envelopes in
each centre containing the treatment arm.

. AN e otEe

Allocation concealment
(HiE=N 2H)

nrr b
pjo ojo

oom
THI
for

J

n=

* Randomization was performed by closed envelopes in
each centre containing the treatment arm.

Blinding of participants
and personnel
(7 EOIXt, HEXI0]| CHEt

=713)

O0Om
nrrHE
pjo ojo

Ul

Lo
=

* To avoid any bias, doctors performing this evaluation
were blinded concerning the patient’s treatment group.

e Second, the study was not double—blinded, i.e. the
physicians were aware in which group the patients
were randomised, which may be a reason for modified
handling and awareness.

o M XHE AEoP| W0 SRR, HEKI0) Thet
/20| At W0 TS O|TICHD HHSHK| 22

Blinding of outcome
assessment
(Z2HI10] Ci5t =7 12)

* To avoid any bias, doctors performing this evaluation
were blinded concerning the patient’s treatment group.

Mz SM=
O Xt O
T T| 32 32
i
ljncomgéete ou(‘;come EEE protocol violation protocol violation
ata addresse =2 . _
(2225t ZKR) O] 28tAl crat n=4, arrhythmia n=4, arrhythmia
B n=1, BMD40 n=1 | n=1, BM)40 n=1
total=6%H(18.8%) total=6H(18.8%)
=4 26 26
Free of selective =S
reporting O=8
(M H) O ==ty
Other bias : m =2
Cointervention
O 2 HIES)

Other bias : Funding
(a9 HE

*  Conflict of interest This work was supported by
Edwards Lifesciences Corporation (sponsored research).
All authors received honoraria for lectures from
Edwards Lifesciences Corporation.
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Adequate sequence
generation
(BB HiFA )

nrr b
pjo ojo
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n=

The patients were randomised into one of the three
groups: control group, FloTrac group, and PVI group,
using computer—generated random numbers and
sealed envelope technique by the second
investigator

Allocation concealment

(HiEE=A 2H)

O0Om
] nrrHE
tor 0jo 0j0

L
fon
=

J

The patients were randomised into one of the three
groups: control group, FloTrac group, and PVI group,
using computer—generated random numbers and
sealed envelope technique by the second
investigator

Blinding of participants

and personnel

(G AL, STEALOl 3t

-

MZ0l A-ECAL, SO CHEt

08 —
oot

=71 =/t =2 DO[RICH] HESEX| AU
Blinding of outcome A=es
assessment IHZ0ll ZurE7tAte] =7+20|

(Z2Hg710 tist =7t3)

" —

[

=
HEH KES A3
S DJFICHD TG 4tS

Incomplete outcome

data addressed

Shi= Hlw=

EEETE 102 102

nrr b
pjo ojo

Ooom

(2225 HTIXIR) 2514 inoperable n=2 | inoperable n=1
= 100 101

Free of selective m =S
reporting O=8
(M H) O ==
Other bias : m =S
Cointervention O=3
(3 9 HI=dE O ==

. . ms2 Conflicts of Interest: The authors declare that there
gh;lrlﬁ%s%j Funding B%A' are no conflicts of interest regarding the publication

M
Jtor

of this paper.
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* According to the order of visits, they were
assigned numbers and randomly divided into routine
fluid treatment group (routine group) and GDFT
group by computer software for a prospective
case—control study.

Lo
Allocation concealment SE . oo
(Hi™a=M 2) oAl sEe
m=s
Blinding of participants LS . ojzge
?g‘f_rfg;"ﬂ”‘fjﬁw e | DES - RN KBS AR5P| 20| HPFHOR, AT
._"7}E,) T = S o= /10| Zt B0 gEks O|RInar mHSEK| §AUS
g =
Blinding of outcome =2 o QIE8E
assessment O=8 o MM XHE ASH| M0 Z20E7IXte] =7+0|
(B2t ohst =7 1) 0=y 2 otol] garg D|RICHT HHGHK| ItE
Incomplete outcome O%2
data addressed O=8 o AZX|0f Ot AERUS
(E5E8 ZUKR) =2y
Free of selective =2
reporting O=8
(MEfx 1) O ==ty
Other bias : =S
Cointervention O==2
(3 9 HiEd O s
o , =S
Other b'isa' Funding O=s * Disclosure of conflict of interest: None.
(3 2 HE CiaAl
0 ==
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1XMXHEHAE) Tribuddharat(2021)
a9 HIZEAH AR
Adequate sequence m =S * Block-of-4 randomization was performed using a
generation O=2 computer—generated list kept in sealed opaque
(R HEEN 4Y) O &= envelopes.
. = * Block—of-4 randomization was performed using a
Allocation concealment o 3 . _
FHAM © 0= computer—generated list kept in sealed opaque
(HH O-l_l'__kl |_]I1I) = SEA
[ ==+ envelopes.

Blinding of participants

=S
?&‘f_rlpgaog?egl_q;xwﬂ Cst S‘Lr;:'_gM * The patients and outcome assessors were blinded
el i) ="c
Blinding of outcome =2
assessment O=2 * The patients and outcome assessors were blinded
(Zarg7Hofl tist =7t3) O =s
Incomplete outcome =2
data addressed O0=3 o ZAEX g2
(ESE5HdUX=) O ==
Free of selective =S
reporting O=8
(e 5 ) O ==t
Other bias : m =2
Cointervention O=2
a2 HEH O =s

* Funding : This study was supported by an
unrestricted university grant from the Faculty of
Medicine, Khon Kaen University, Khon Kaen,
Thailand (Grant number: IN63109). The funding body
had no role in (a) designing the study, (b)
collecting, analyzing, and interpreting the data, or (c)
writing the manuscript.
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* The patients were randomly allocated into two

groups (study group, group S; control group, group

C) using computer—generated numbers on the
operation day after anesthetic induction.

Lo

Allocation concealment EE . ojZolo
(Hi™a=M 2) iy —Ee

D E2|-)k|
Blinding of participants e . ojZgie
and personnel o - o 2 =
(Oq__rlpﬂoqxr o1mxfo| Cifat O=8 o MM XBE AEoE| M0 AFEOXY, MK CiSt
|_I_7|.a|l):' T C | O=2E /10| Zt B0 gEks O|RInar mHSER| AUS
ned =)
Blinding of outcome | s A
assessment O=S o PN XHE AEol7| M0 Z2ME7EXte] =7H20|
(B2-goto) oist =713) O == 2 otoll garg D|RICHT HHGHK| ItE
Incomplete outcome O%2
data addressed O=8 o =X Q3
(E5E8 ZUKR) m ==
Free of selective =S
reporting O==2
(MEfN B1) O ==
Other bias : =S
Cointervention O==2
(a9 b= O ==

m e * Conflict of Interest: No conflict of interest was
Other bias : Funding DE declared by the authors.
(3 2 HE D%S;Z*’é' * Funding: This study was founded by Istanbul

University Research Center (IUBAPSIS).
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LIS
Q;:{gg:gicgnsequence EE * Patients were randomly assigned to three groups
(2519 HYRAA YA 0] 254l using a computer—generated random code.
LIS
Allocation concealment EE * The assignment was concealed in an envelope until
(B =AM 2H) D%S;Z*’é' the patient arrived in the operating room.
Blinding of participants = * Participants and care providers were blinded from
and personnel i Zo h llocat I i
(GITL RHOIX}, G0 TH3H U=s the group allocation and data were analysed blinded
=71)) === rom information on group allocation.
g =
Blinding of outcome = * Participants and care providers were blinded from
assessment O=2 the group allocation and data were analysed blinded
(Z2HE7t0) Ohst =7 1) O =5 from information on group allocation.
Incomplete outcome =2
data addressed O=s o HlwZOIM 3H(16%) B, B2 E2SX| 83
(E5E% 21KR) O ==
Free of selective =2
reporting O==2
(e8] E57) O ==
Other bias : =2
Cointervention O=2
(a2 HIEY O ==
* The study was funded by departmental fundings
. . [ = only. S.D.H. has received speaker’'s fees from
ghslrlﬁésaj Funding O=s Abbott Laboratories; the other authors have no
= O == conflicts of interest with respect to the present

study.
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1XMXHETAT) Weinberg(2019)
a9 HIZEAH AR
Adequate sequence m =2 An independent statistician generated a computerised
generation O=2 sequence of 50 allocation codes, 25 for each group
FAY HFEM 44) O == using commercial software (Www.randomization.com).
[ =)
Allocation concealment E f_r_f An independent research nurse sealed the allocation
(B =M 2H) 0 S5l codes into sequentially numbered opaque envelopes.
=25=
Randomization was done by the chief investigator
from a central unit on the day of surgery and prior to
induction of anesthesia. Statistics were done by a
Blinding of participants statistician blinded to allocation and the code was
and personnel =S broken after analysis was completed. The study
(GITL RHOIX}, G0 TH3H D%% participants, surgeons, andl all staff involved in
’ SO postoperative care were blinded to treatment

=71)

assignments. Participants randomized to conventional
care had the advanced hemodynamic display screen
of the EV100 monitor covered with an opaque
screen. All alarms were deactivated.

Blinding of outcome
assessment
(Z2-E7tol TSt =7 1)

O0Om
nrrHE
pjo ojo

I
jor
=

J

Randomization was done by the chief investigator
from a central unit on the day of surgery and prior to
induction of anesthesia. Statistics were done by a
statistician blinded to allocation and the code was
broken after analysis was completed. The study
participants, surgeons, and all staff involved in
postoperative care were blinded to treatment
assignments. Participants randomized to conventional
care had the advanced hemodynamic display screen
of the EV100 monitor covered with an opaque
screen. All alarms were deactivated.

Incomplete outcome =2

data addressed O=s U0l 25TM HHE, U0l 13N =

(588 ZUKR) O =5

Free of selective =2

reporting =2

(M4 =) BECT

Other bias : =2

Cointervention O=8

(3 2 HEH O ==
Funding sources: This study was supported by the
Department of Anesthesia Research Fund, Austin
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Conflicts of interes: Edwards Lifesciences supports
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m e Anesthesia Austin Health. A/Prof Laurence Weinberg
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(3 o HIEH D%g’é Edwards Lifesciences. A/Prof Laurence Weinberg is a
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For this study, the conception, design, trial
management, data collection, data analyses, and the
writing of the manuscript have been executed
completely independently of Edwards Lifesciences and
any other external organizations.

_35_



R 32
RS T E) Zhang(2013)
CE Ale

Adequate sequence

generation
(2Eke HiRIAM AfA)

* The 80 patients were randomized preoperatively,
using a closed envelope system, into either the
GDT group or the control group

- PAR MEYY O1EgS

Allocation concealment

(HiEEA 2H)

* The 80 patients were randomized preoperatively,
using a closed envelope system, into either the
GDT group or the control group

Blinding of participants

N
Q
0

olEtla
and personnel = o - -
RSkt — . PR XHS ASSP| HR0) ARHORK, ST Tt
_:II__jl.En_ll):' T . =710l A1t HIto| F&s DJRICt e HHSEK| LjUS
Blinding of outcome - QIEgE
assessment o PN XBHE AEol7| M0l Z2E7iXte] =7H20|
(B2-goto) oist =713) Z0F U0 PSS 0jRIC T TR e
Incomplete outcome + 800| PXSYEICIT YO X FKZY HDRS
Z212F 30HMo|o, E=to] oist MOl gl

(E5ET 2UA1=)

Free of selective
reporting
(MEfXN B1)

Other bias :
Cointervention
(3 2 HEE

Other bias : Funding
(a9 HE

« COl, funding ¢12812
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population uses the SVV,with a goal of,12%to optimize the

it 1
1HAHETAHE) Ghneim(2013)
g9 HIZE S AR

=S
az Hw 7tsd | O=s2 e table 1, p=NS

O ==

* The inclusion criterion was nonclosure of the abdominal fascia
after initial celiotomy. OA patients were stratified on the
= basis of etiology: abdominal compartment syndrome (n 5 4),
ez M8 0= abdominal sepsis (n 5 54), vascular compromise (n 5 2),

O =54 trauma (n 5 4), and other (n 5 6). Patients aged ,18 years,
those who were pregnant, and those who died before STICU
discharge were excluded.

mue ¥Ve matched patient.s in the two groups (Vigileo vs c.ontrol)

DA =2 or age, Acute Physmlogy and Chronlc Health Evalga‘uon

0 54l (APACHE) Il score or Injury Severity Score, and etiology of

OA.
* In 2010, the STICU began utilizing the Vigileo monitor with
the 3rd-generarion FloTrac sensor (Edwards Lifesciences,
Irvine, CA) for resuscitation of critically ill patients. Before,
static indices, cardiac echocardiography, or lactate was used
mue to assess adequate resuscitation. The algorithm for
s &Y D;—:% resuscitation with the Vigileo and FloTrac in the OA
O

I
jor
=

J

cardiac function of hypotensive patients with low cardiac and
stroke volume indices. If SVVis.12%, the patient receives
500mL of crystalloid until the SVV is ,12%. If the patient
remains hypotensive at that point, vasopressor therapy is
initiated.

=t * retrospective &7
T =7+ O=2 o A XHE AMEoid AN ZWEIIN| FHS DIXX| 2 Aoz
mECH mict
mue * Ventilator days, ICU LOS, hospital LOS, presence of any
4 oo complication, days to lactic acid clearance, days to closure,
Zut Zot O=3 _
(] 25 and type of closure were compared between those with and
=25== . .. . . . .
without Vigileo—directed fluid resuscitation.
. LIS
_ =]
SYFetdNE | O=3
O ==
WS
MEE AN EH Os2
O ==
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without cardiac comorbidities, respectively.

1XXHESHALT) Ghoreifi(2021)
39 HIZEAH AR
=8 * table 1, Charlson comorbidity, clinical [ i
DA HE 7y | mas , y, clinical stage, operative time
0 25 .0
* In this cohort study, using our institutional review boardapproved
bladder cancer database, we included all open RC patients for
primary urothelial bladder carcinoma with curative intent and
ERAS from 2012 to 2019. Starting January 2017, all consecutive
O%= open RC patients received intraoperative fluid using GDFT and
Chedet M O==2 their data were captured prospectively. This was compared with
m == a historical cohort of open RC patients from May 2012 to
December 2016 who received intraoperative fluid using CFT.
Patients who had palliative or salvage cystectomy and/or adjunct
procedures as well as those with missing detailed perioperative
data were excluded.
mue * Univariate and multivariate Iogist.ic.regression analyses were
DA 0 h:% performed to test for the assocllatlgns between types. of fluid
0 54l management and 90-day c_omphcatlpr_ws, while controlling for
other important demographic and clinical features.
* GDFT: patients received intraoperative fluid using stroke volume
variation (SW) by FloTrac™/Vigileo system. Maintenance crystalloid
fluid was 1 cc/kg/h with the goal of SW < 12. If SW ) 12, a
5% albumin bolus was administered at 250 mL increments to
achieve the SW ( 8. Crystalloid bolus was then administered, if
additional fluid beyond the total of 20 mL/kg albumin was required.
e Blood transfusion followed transfusion guidelinel criter.ia to mlaintain
LE &xy O=s a hemoglobin level of at least 7 and 9 mg/dL in patients with and
O

I
jor
=

J

CFT: the 4-2-1 rule (i.e., 4 cc/kg for first 10 kg, 2 cc/kg for
the next 10 kg, and 1 cc/kg for the remainder) was used for
the maintenance crystalloid administration. Fluid management
was mainly based on the anesthesiologist discretion using static
parameters such as heart rate, central venous or pulmonary
artery pressures, and arterial blood pressure. Transfusion
followed the same transfusion guideline criteria.

=2 s OIEBIE
T =7+ O=2 o M XHES ARZol UX HI7RAL| =710 ZurEuo| F&= O0IXIX]|
O == S o= mH
* Primary outcome variable was 90-day complications and
secondary outcome measures included in—hospital GFR trend,
mue length of stay (LOS), and 90-day readmission. Complications
23 W7} 0 oo were graded according to the Clavien-Dindo classification [15],
=ne Efw and grades = 3 were considered high grade. Complications were
== . L
also categorized by organ system. Renal/electrolyte complications
included dehydration, electrolyte abnormalities, acute kidney
injury, and hydronephrosis.
. LIS
P =]
ST ZuNE O=2 « ZAZX| Og8E
O ==
=2
MEA ZM HD O=2
O ==
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1MIHEHAT) Giustiniano(2018)
39 HIZE S AR
L'=8 * table 1, Hypertension, Preoperative clinical markers_serum
HeZHL7bsE | W =3 e obi (0.05 -
C] 28k creatinine, Haemoglobin p{0.
mue * Patients with primary and secondary hepatic tumors were
LIS . . . ! o
OhAR A =o included. Patients with preoperatlye serum Crgatmme 1.3
0 54l mg/dL were excluded, as kidney impairment is an
B independent risk factor for perioperative adverse events.
D LIS
P =]
M il O=2 - OE8E
=2
Se * In group A, intraoperative fluid management was also guided
LE=Y O=2 by Cl and SVV. In group B, fluid administration was based
O =54 only on CVP and MAP.
e  retrospective A7
T =7+ O=2 o M XHS AMEoid AN H7EAQ =710l ZAFEYI0| Heks 0|
O 25 XX g Aoz HH
=] o ZAMX|HE length of stay & clinical outcomelZ ZHEX X|HEZ
23 gt 052 A leng v & O AH XE
= ot
0 %s—,_yu (e = |
LIS
P =]
SN ZAtE =2
BEE
WS
MEE AN EH O3
O==
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1XXH(ESTAE) Imai(2022)
L] TEERE e
=2
HAZHZ 7Y | 02 * table 1 @7t p).05
BN
* The inclusion criteria were as follows: age = 18 years old, a
history of elective LLR, American Society of Anesthesiologists
mue score of 1-3, and hepatectomy indicated by primary or
CHAFR A1 Dh:% sgcoqdary mallgnanmes.or bgmgn tumors: The exclusion
0] 254l crlterla were as fgllows. Cardlac_arrhythm|as, end-stage renal
disease and ongoing hemodialysis, planned hepatectomy
concomitant with a procedure to another organ
(pancreatoduodenectomy), or missing perioperative data.
e * A 1:1 propensity score matching (PSM) analysis was
L O=8 performed to minimize any bias inherent to an observational
O ==t study.
o ETHAAL ¥ Surgery commenced after anesthesia induction,
whereupon 2 mlL/kg/h of fluid was administered.
Furthermore, intermittent fluid boluses of 250 mL were
administered to maintain an SVWW < 15%, PPV < 13%, DO2
index > 600 mL/min/m2, and MAP > 55 mmHg. These
fluids were infused at the discretion of the attending
anesthesiologist and included crystalloids (bicarbonate Ringer's
solution or acetate solution) and colloids (6% hydroxyethyl
starch 130/0.4 or 5% albumin solution). Urine output was
monitored hourly; if the output fell below 0.3 mlL/kg/h, the
MAP target was changed and maintained above 65 mmHg.
= Phenylephrine was administered continuously in challenging
LE=Y O=s cases to maintain an MAP of ) 65 mmHg
O == o H|WAAL 8 Next, the fluid infusion rate and volume were
reduced to 1 mlL/kg/h until the parenchymal transection was
mostly complete. Intermittent fluid boluses were administered
at each anesthesiologist’s discretion, and the infusion volume
was determined at their discretion; after resection of the
hepatic parenchyma, each anesthesiologist further
administered the amount of fluid they felt was necessary.
There were no rules regarding the use of crystalloid or colloid
fluids. The MAP and urine output were continuously monitored,
while the SVV, PPV, and central venous pressure were not
monitored routinely, and the infusion load was left to the discretion
of each anesthesiologist.
= * This single—center retrospective observational study
T =7+ O=2 o M XBS AMEoid AN H7EAQ =710l ZAFEYI0| Heks 0|
O ==k XX Sk2 A= WH
WS . The pri i inci f i
27 o} =2 e primary Qndpomt was the |nc!dence 0 postoperatlye AKI,
0 54l which was diagnosed using the Kidney Disease Improving Global
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1M XHSHAT) Imai(2022)
Outcomes (KDIGO) criteria [14]. Postoperative AKl was defined as
an increase in sCr of 0.3 mg/dL within 2 days after surgery or an
increase of 1.5-fold within 7 days after surgery [14]. The
preoperative sCr value was the last measurement acquired before
surgery. The secondary endpoints were intra— and postoperative
outcomes. The intraoperative total fluid balance was calculated
using the equation ([infusion volume] + [transfusion volume]) —
([blood loss] + [urine output]). The timing of the intraoperative
lactate measurement was not fixed, and the maximum value was
used for the assessment. In the ICU, lactate levels were first
measured upon admission and every 6 h thereafter. Complications
(Clavien-Dindo classification > 3a) in the first 90 days after surgery
were reviewed and assessed retrospectively; other postoperative
outcome variables, including the length of hospital stay and
mortality, were also evaluated
=2
SAWEHANNE | O=2
O ==
=2
deHAmED | O&S
O ==
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1 XIS HAT) Kim(2019)
CE] EERE Ag
=3
MR HR 7k | O=2 « table 1, 27t p).05
O ==
* Inclusion criteria included patients with age ranging within 18 to 40
years who underwent double jaw surgery (Le Fort | osteotomy with
BSSRO), more than 2 h of continuous CH (target mean arterial
pressure [MAP]: 55-65 mmHg) with remifentanil and desflurane
m e anesthesia, and arterial blood gas analysis every hour. Exclusion
ChA AR 0 hzé criteria included the followingZ_Patien’gs under the age of 18 years
O 234l and those above 40 years; patients with a history of systemic
diseases (hypertension and diabetes mellitus), short operative time
(less than 2.5 h), different methods of performing CH, inadequate
documentation of anesthetic records, inadequate laboratory data
during anesthesia, and history of congenital abnormality (e.g., cleft
palate).
052
LS O=8 « QIEQIE
==
»  ZMAAL In the EV1000 group, goal-directed volume management
was performed, target stroke volume variation was under 10%, and
if it increased over 10%, volume challenge was performed with
300 mL of crystalloid solution. The colloid infusion protocol was the
same as that in the A-line group. The target urine output was 1
mL/kg and the PRBC transfusion was performed if the hemoglobin
level was lower than 9 g/dL during the surgery. The target cardiac
index was over 2.5 L/min/m2, and if it decreased below 2.5
L/min/m2, we administered an intravenous injection of ephedrine
s 5 mg. The target ScVO2 was maintained over 75%.
=5y O=2 o H|WZAAL In the A-line group, fluid therapy was performed with a
O

MHT
i1
=

crystalloid solution with or without a colloid solution. If the heart
rate was higher than 90/minute, volume challenge with 300 mL of
crystalloid solution was performed. If the total crystalloid solution
infusion was more than 2000 mL, the volume change was
switched to a colloid solution. The colloid solution was infused to
replace the blood loss. The target urine output was 1 mL/kg, and
PRBC transfusion was performed if the hemoglobin level was
lower than 9 g/dL during the surgery. Intravenous ephedrine 5 mg
was used when the systolic pressure lowered to below 70 mmHg,
and the remifentanil dose was adjusted.

BIte =7t

* We retrospectively reviewed the anesthetic and hospital records of
patients who were treated at the Department of Oromaxillofacial
Surgery of the Dankook University Hospital (Cheonan, Republic of
Korea) between 2010 and 2015.

o M XHS AMEoil AN H7EAQ =710l ZAFEYI0| Heks 0|
XX g Ao= HH

21t g7t

O0Om
nrrHE
pjo ojo

MHI
i1
=

* Data on changes in the arterial blood gas analysis during CH, the
volume of fluid infusion, operative time, intensive care unit stay
time, hospital stay, and perioperative blood transfusion during
double jaw surgery were collected. Data on blood pressure, blood
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Kim(2019)

gas analysis, cardiac index, ScVO2, and urine output were

i
1MXHETAHE)
collected at pre-CH, 1 h after the induction of CH (CH 1 h), 2 h
after CH (CH 2 h), and 1 h after the end of CH.
M ue S Hlu=
LRl s > HH & 35 50
TS AR H=3 e
=EeeE O Saa B, 4(11.4%) 20(40%)
=4 31 30
m =2
AMEHN Zat 57 O=2
O =2
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1M XHSHAT) Kratz(2016)
3 EERE T
. Lo
=]
a2 7tsd | O=2 * table 1, p).05
O ==
= * All patients underwent pancreatic surgery between January 2012
&= M™ O=3 and December 2013. Patients transferred from other hospitals for
O ==t revision surgery were excluded.
I:I Lo
P =]
M il O=2 - OE0IS
=
*  ZMAAL In the GDT group, crystalloid infusion was restricted to 4
ml/kg/h; volume therapy consisted of small boluses of crystalloids
Oue or colloids (usually a 6%solution of hydroxyethyl starch, HES
= = oo 130/0.4) whenever SV exceeded 12%. Patients at risk of acute
= renal failure received a 5% solution of human albumin (Fig. 1).
o= » H|WZHAL The first group (control) during the initial twelve month
period received conventional monitoring. 7|&2| EL|EZ 2A0] 72|
HO= HAEHUKX| U=
=2 - OE02
TR =71 0= o WA XHE ARSotd U0 HIMAe =7H0| Z0FEVI0 Fets 0|
O == XX ¥g Az HH
s * We analysed the impact of the hemodynamic SOP on hospital
Zut ot O=s mortality, LOS at ICU and hospital, and postoperative complications
O ==t for the whole study group
=2
SNt EUNE | O =2
O ==
=2
MEA ZM ED O=2
O ==

- 44 -



o 7
1XMXHETAT) Lahtinen(2017)
39 HIZEAH AR
O3
a2 HW 7tsd | =2 o 9™ smoker =7t p<0.05
O ==
* All the patients who were operated due to cancer of the head and
[ s neck with free flap reconstruction during 2008-2010 and
&= MA O=2 2012-2014 in the Oulu University Hospital were retrospectively
O =4 screened. The year 2011 was excluded due to a limited number of
operations and a temporary use of alternative surgical technigue.
O%2
M il O=2 - OIE0U2
=
*  SXHHAL Goal directed fluid management (group G), Of the 48
patients in the group G, 47 (97.9%) were treated during
2012-2014. In the group G, the Vigileo FloTrac® device was used
for a continuous monitoring of Cl and SVV. The f)uid management
was guided as in the group C and by the measurements from
Vigileo. According to local guidelines an additional fluid bolus
(usually 250 mL Ringer acetate) was given if SVV was high ()10%)
or the baseline was increasing. The fluid challenge was repeated
until SVV was {10%. The targeted SA P was »100 mm Hg and/or
MAP)70 mm Hg. The target for Cl was at minimum the first
measured Cl in OR or more than 2 L/min/m2. Dobutamine was
=S used to maintain the sufficient Cl, and norepinephrine was used
L=y O=2 for the blood pressure if the goals for blood pressure and Cl were
O ==t not achieved with SVW{10%.
» H|WZAL Conventional fluid management (group C), Of the 56
patients in the group C, 36 (64.2%) were treated during
2008-2010. In the group C, the fluid management was guided by
the hemodynamic targets, presented as normal values of heart
rate, arterial blood pressure, central venous pressure, urine output,
and blood gas analysis. Dobutamine was used as a primary
vasoactive drug to achieve the blood pressure goals determined by
local guidelines (MAP)70 mmHg, SA P)100 mmHg).
Norepinephrine was used if sufficient blood pressure was not
achieved with dobutamine or if dobutamine caused side effects,
including tachycardia and arrhythmias.
Lto * The limitations of this study include its retrospective design and a
C = small number of patients.
FRAEIDER, |+ 2ms xES Assin 2ot wike w0l 2ol ¥3E ol
XA P2 Aoz WH
m=s . o . .
1} o} O=s * postoperative ouli:ome K|E-medical complications, surgical
0 284l complications Z2f
* During the study period a total of 118 free flap operations were
performed. Of these 118 operations, 14 were excluded from the
=S analysis. One involved a patient with a non—malignant tumor, ten
=SNG ANAR O=2 were reoperations due to a total or partial flap failure, and in three
O ==t cases the data were inadequate leaving a total of 104 cases that
were included in the analysis.
* 14/118,11.9%
=2
MEH Ao 2 O=2
(=5t
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1XMXHETAT) Lian(2022)
CE] [EECE AR
WS
QMR HR ISY | O e table 1, &7t p).05
O ==
* Inclusion criteria. Patients (age )18 years old) with periampullary
malignancies including pancreatic adenocarcinoma and the other
benign situations who underwent elective
H =S pancreaticoduodenectomy were included in the analysis.
iz M- O=s * Exclusion criteria. Patients with preoperative coagulopathy, female
O == patients with pregnancies, renal impairment (creatinine Y250 uM/I),
American Society Anesthesiology physical status IV and chronic
liver disease (as per Child-Pugh classification), patients who
underwent distal, central, or total pancreatectomy
052
LS O3 + QIEQIS
==
*  ZXMZ: Intraoperative fluid and vasoactive medication optimization.
Blood pressure was measured using an arterial line catheter (20G;
Vygon (UK), Ltd.) before anesthesia. A central venous catheter
[Vygon (UK), Ltd.] was used to record central venous pressure. The
FloTrac™ pulse contour device (Vigileo™, Edwards Lifesciences)
was connected to a hemodynamic monitor (Philips Healthcare) and
arterial line catheter. The arterial line pressure bag using the sensor
ms2 stopcock was maintained at 300 mmHg. Patients of the UG cohort
=5y O=2 underwent usual cardiovascular monitoring by anesthesiologists for
O

M
jor
=

J

intraoperative fluid and vasoactive medication optimization.
Patients of the FO cohort followed protocol (Fig. 1) for
intraoperative fluid and vasoactive medication optimization. In the
FO cohort, fluid interventions were given if stroke volume
variations were »20% during and at the end of surgeries. FO,
elective pancreaticoduodenectomy performed under protocols of
enhanced recovery after surgical procedures with intraoperative
fluid optimization

BIRte =7t

After surgeries, patients were managed by surgeons (who
performed surgeries; minimum 3-years of experience) and
physicians (minimum 3-years of experience; unaware of
intraoperative fluid and vasoactive medication optimization
protocol) of the institutes in PICU and ward

nrr b
pjo ojo
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=

J

length of hospital stays, complications.
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1XXHESHALT) Munoz(2016)
39 HIZEAH AR
O3
HezZ Hu7tsd | B=S * table 1, ¥F =7t p).05
O ==
=3 - - -
CHAFR A1 =2 * Patients with documented gastroesophageal reflux disease were
0 =544l excluded
OX2
M il O=2 - OIE0S
=2

o EXHAALEE: GDFT Protocol All patients underwent arterial (radial)
catheterization. An arterial pressure waveform analysis with
FloTrac/EV1000™ system device (Edwards Life Sciences, Irvine, CA,
USA) were undertaken. Stroke volume (SV) was obtained from the
FlotTrac system in all the patients. Ephedrine was given if mean arterial
blood pressure decreased below 70 mmHg after induction. After
pneumoperitoneum, the GDFT algorithm begins (Fig. 1): SV was
measured. A fluid challenge of 250 ml bolus of colloid (VoluvenTM,
Fresenius Kabi, Sweden) was administered, and the SV response was
recorded. If the SV increased by more than 10 %, the bolus was
repeated. No further bolus was given once the stroke volume failed to
increase by more than 10 %. Last SV with higher 10 % response will

=S define the max SV. The trigger SV will be 10 % lower than the max SV.
L=y O=2 SV was checked every 10-15 min during surgery. If SV falls below the
O ==t trigger SV, a new fluid challenge was given until the SV increased above
the trigger SV. If mean blood pressure decreased below 70 mmHg
ephedrine were given until reaching mean blood pressure increase over
70 mmHag. If cardiac index (Cl) decreased below 2.5 |/min/m2,
dobutamine were given until reaching Cl increase over 2.5 |/min/m?2.

o H|wHAFEHH: Fluid Therapy Preimplementation , The 4-2-1 rule for
maintenance fluid rate was used for preoperative deficit in control group
depending on the IBWand 8 h fast. Half deficit was replaced before
induction using crystalloid administration (Lactated Ringer) and the other
half during anesthetic induction. Maintenance crystalloid administration
flow was set between 4 and 6 mi/kg/h IBW. Colloid boluses were
administered according to blood pressure, urine output, and heart rate
by anesthetist judgment.

mse * retrospective control group 01&
T =7+ O=2 o Y XHS AfBolil U0 BIIAQ| =7 130] ZuFEVI0| Feks O|X[X]
O == g Aoz mH
* Postoperative nausea and vomiting was defined as an unpleasant
m e subjective sensation related to eminence to vomiting or as a vigorous
LS L ) .
2471 37} =o effort to vom|’; vvlth_or.vvlthout removal of gastrlc_ contents thrqugh the
0] 28k mouth, oceurring vvlth|ln.24 h after surgery. Surgical glte infection .(SSI)
was defined as superficial or deep incisional SSI and intra—abdominal
abscesses (organ/space SSl).
=S
SAWEHANNE | O=2
O ==
=S
MEH Ao 2 O=2
O ==
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1XXH(ESTAE) Poso(2014)
CE] HIEZIH A
WS
AR HW 7+ =2 e table 1, &7t p).05
O ==
S * Subjects with untreated systemic or pulmonary hypertension, atrial
A= MA O=2 fibrillation, pacemaker, unstable angina pectoris, and significant
O =4 failure of heart valves were excluded
052
LS O3 + QIEQIS
==
o SMZ: W In the intervention group, IGDT was implemented in
addition to conventional cardiovascular monitoring similar to the
CG. However, invasive blood pressure monitoring was
implemented intraoperatively via a radial artery. Functional
hemodynamic parameters needed for IGDT were obtained by
preoperative transthoracic echocardiography (TTE) and
perioperative mini-invasive pulse-contour device (FloTrac/Vigileo
™ Edwards Life Sciences, Irvine, CA, USA). In the intervention
group, the individualized goal-directed therapy was implemented
in two steps. First, preoperative transthoracic echocardiography
scanning and rehydration was performed 45 min before surgery.
Second, maintained guidance of the fluid therapy during surgery
was conducted utilizing the FloTrac device. The preoperative
rehydration was implemented by 6 mL colloid fluids (Volulyte™,
Fresenius Kabi, Sweden)/kg ideal body weight [7] if a low level of
venous return was detected by TTE [10]. After a colloid bolus, the
second TTE investigation was performed to check the level of
venous return. If remaining hypovolemia was found, additional
colloids 3 mL/ kg IBW was given. Moreover, if systolic left
m =S ventricular failure was detected in the preoperative TTE, infusion of
=5y O=2 dobutamine 3-4 ug/kg IBW was started before induction of
O

MHI
I
=

anesthesia. Stroke volume variation 212 % was used as a
threshold for administration of additional colloids 3 mL/kg/IBW
during surgery. In addition to fluids, i.v. ephedrine and/or
phenylephrine was used when necessary to ensure adequate
tissue perfusion (MAP »70 % of the baseline and/or 265 mmHg,
cardiac index >2.0, and heart rate >50/min).

Hlw =t B In the control group, a standardized conventional
cardiovascular monitoring was conducted by ECG, heart rate,
noninvasive blood pressure measurements, and peripheral
saturation (Sp02). In the control group, the standardized
perioperative management was applied. Conventional
cardiovascular monitoring was conducted by ECG, heart rate, pulse
oximeter, and noninvasive blood pressure measurements. The
intraoperative goals [mean arterial pressure (MAP) )»70 % of the
pre-induction baseline and/or 265 mmHg, heart rate >50/min]
were obtained by i.v. administration of colloids 3 mL/kg IBW
and/or ephedrine and/or phenylephrine. The administration of
these drugs and fluids was conducted by the anesthetist in charge.
Neither TTE nor preoperative rehydration was applied in the control
group.

B =71

[ ]
b
ojo

A nonblinded allocation of the subjects to the intervention group
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XX g2 Aoz mH
At Bt * length of hospital stay in days, 30 day mortality
m LS i H|w
P =]
SQNE AMNR | 058 S 30 20
[ 2504 2 4(13.3%)
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All patients admitted from dates 1 February 2019 up to 31
December 2019 qualified for study inclusion if the following were
meet: (1) the procedure was a first-start case, (2) the procedure
was scheduled, (3) the procedure was considered non—-emergent,
(4) the operation required CPB, and (5) patients were expected to

WS
Lo
Hda 18 g %;,é require an inotropic and/or vasoconstrictive agent for more than 12
- h post—CPB. Patients less than 18 years of age, off-pump
procedures, non—first-start or emergent classification, as well
those who did not receive at least 12 h of inotropic and/or
vasoconstrictive agents were excluded from the study.
O * All primary and secondary outcomes were compared across study
LS == years (2017-2019, 2018-2019, and combined 2017/2018-2019)
O == using multiple univariate tests without multiple testing correction.
*  EMAAL hemodynamic monitoring device (EV 1000 Edwards
Lifesciences, Irvine, CA, USA) was connected upon arterial line
placement recording parameters including cardiac index (Cl), stroke
volume index (SVI), systemic vascular resistance index (SVRI),
S stroke volume variation (SVV). *The target Cl and MAP were
s &Y 0 h:% determined by anesthesia and surgical team using many factors,
O

I
jor
=

J

including patient’s comorbidities, pre-bypass HD monitoring data,
post—bypass HD monitoring data, intra—operative event such as
intra—operative hypotension, transesophageal echocardiography
data, cerebral oximetry monitoring data, urine output, CPB time
and surgical variables etc.

I ZAL SH0Y CHor PAHIA g QS

LIS
T7IRIl =71 E oo * All outcome assessors were blinded to group allocations among
o g =] ]
O 234l three groups.
* The primary outcome for this study was ICU length of stay (in
days). The secondary outcomes include the following: (1) hospital
mue length of stay (in days), (2) incidence of stroke, (3) incidence of
27} w7} - s AKI, (4) respiratory failure, (5) a surgical site infection, (6)
=Tte 0 %gw composite complication score, (7) amount of total vasopressor
oE medications (for milrinone, norepinephrine, phenylephrine,
epinephrine, and vasopressin), (8) amount of total fluid and blood
products administration and (9) 30-day hospital readmission.
. LIS
P =]
ST ZuNE O=2
O ==
WS
Mes Al e | DS
O ==
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Qa2 Hw 7S | O=s * table 1, &7t p).05
O ==
* Between January 1st, 2014 and December 31st, 2015, all patients
with no comorbidities nor functional limitations (ASA physical
status 2 due to high tumor load) who were diagnosed with ovarian
= cancer with a laparoscopic predictive index value (PIV) N 6 and
Chedet M O==2 received primary cytoreductive open abdominal surgery in our
O ==t dedicated surgical division were considered eligible for being
included in the analysis [18]. Age b 18 and N6b years, body mass
index b20 and N30 kg/m2 and duration of surgery b 300minwere
themain non-inclusion criteria.
* To establish the safety of the treatment, multiple regression
= analysis was performed to determine the factors individually
Wt O=2 associated to higher blood lactate values at end of surgery: all
O ==t variables with a p value b 0.2 at the univariate analysis were
included in the multivariate model.
o SMBAHYH: In patients receiving GDHM, hemodynamics were
managed according to the protocol described in Fig. 1; if Cl was
N2.5 L/min/m2 but mean arterial pressure (MAP) < 60 mmHg,
continuous infusion of norepinephrine was started at a dose 0.1 u
o/kg/min and titrated to achieve a MAP N 60mmHg, irrespectively
of SVV and before any fluid administration [24,25]: after the
achievement of thisMAP target, patientswere reassessed.
* If cardiac index N2.5 L/min/m2 with MAP N 60mmHg but SVW N
10%, a 250-ml crystalloid boluswas administered; afterwards, the
patientwas re—assessed. A similar fluid boluswas also administered
in case of Cl £ 2.5 L/min/m2 and SVV N 10%. Continuous
dobutamine infusion was considered the first-line intervention
when Cl b 2.5 L/min/m2 and SVV < 10%. The use of colloids
(human albumin 20 g/L) was allowed only to treat clinically
documented hypoalbuminemia.
m e o H|WZAALEH: The control group,matched 1:1 for BMI, severity of
LS S ) .
L &y =o anologlc dlsease (rated by PIV) and mtra.operatlve blood Ioss, .
O 234l included patientswho met the aforementioned enrolment criteria

but received fluid administration and inotropic drugs according to
the judgement of the attending anesthesiologist on the basis of
conventional hemodynamic parameters (five-lead
electrocardiogram, invasive blood pressure, SpO2 and
capnography). All anesthesiologists who provided standard care in
the control group were experts in the management of
gynaecological surgery and were unaware of study design and
aims, which were defined a posteriori, as already stated. Although
any decision was left to the clinician in charge, as a general rule,
fluids were infused in order to maintain MAP and heart rate (HR)
within £20% of the baseline value, while norepinephrine (0.01-
0.05 ug/kg/min) was the suggested first-line vasoactive agent in
case of nonfluid-responsive hypotension (MAP b 60 mmHg). In
this group, the choice between using balanced crystalloids or
colloids (albumin 5-20 g/L) was left to the attending
anesthesiologist.
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Surgeons were not aware of the hemodynamic management
administered to the patient.

All anesthesiologists who provided standard care in the control
group were experts in the management of gynaecological surgery
and were unaware of study design and aims, which were defined a
posteriori, as already stated.

Postoperative cardiopulmonary edema, defined as clinical signs of
congestion, including dyspnea, rales, and jugular venous distension
with chest X-ray demonstrating increase in vascular markings and
diffuse alveolar interstitial infiltrates, diagnosed by a radiologist
blinded to the design of the study within 2 days after surgery;

L
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LIS
27 o7} EE intensive care unit (ICU) and hospital length of stay. Relevant
= ey t ti licati
0 224l postoperative complications
S Hlu
35 42
oISt ZTKIR _111 match_ing on BMI, PIV and 29 29
intraoperative blood losses
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reviewed retrospectively. Patients undergoing surgical procedures
other than lobectomy, those with severe valvular disease and

WS
A= MA O=2 arrhythmia, respiratory func\-tion test results below 50%, or
O == severe organ failure (kidney, liver, and heart failure), patients
without an epidural catheter, and pediatric cases were excluded.
=S
M il O=2 oEgia
O =5
STAAL The FloTrac Device (Vigileo™; Edwards Lifesciences,
LLC, Irvine, CA, USA) was connected to the arterial line. The SVV,
cardiac output, cardiac index (Cl), stroke volume, and stroke
volume index (SVI) were measured by the FloTrac Device. The
measurements were taken into consideration when the tidal
volume was 8 mL/kg and the thorax was closed. All patients’
preoperative fluid losses were calculated with the 4/2/1 rule6 and
treated with 500 mL (half of the preoperative fluid losses)
crystalloid fluid loading during the first hour (4/2/1 rule: 4 mL for
the first 10 kg, 2 mL for the second 10 kg, and 1 mL for every 1 kg
above 20 kg). In the case of SV $13%, a 2 mL/kg bolus of
crystalloid infused over 10 min was administered, and if SVI $10%
the bolus was repeated until SV ,13%. If SVI was not increased by
= more than 10%, the fluid loading was interrupted and the case was
LE=Y O=s reevaluated after 15 min. After the first 1,000 mL crystalloid
O == treatment, colloid was added. The SVV measurements continued
during open thoracic surgery, but SVV results did not guide fluid
therapy alone during this period. SVV management used traditional
methods.
H|WHA}L: Based on patients” weight, the 4/2/1 rule was used to
calculate preoperative fluid losses. All patients were treated with
500 mL crystalloid fluid loading during the first hour. Maintenance
fluid therapy was calculated using the same rule (average 110-125
mL/h) and titrated to hemodynamic measures (CVP between 5 and
10 mmHg, mean arterial blood pressure (MAP) .65 mmHg, heart
rate (HR) 60-100 bpm, and urine output .0.5 mL/kg/h). Ephedrine
was administered to treat refractory hypotension despite adequate
fluid therapy. Erythrocyte suspension was given when hemoglobin
,8 mg/dL.
msS retrospective A7
BRI =71 O=8 AN XBE Aol U0 HUIALe =710 AntEri| I 0|
O ==t XXl St Ae=z HH
WS
Zut ot O=2 length of hospital stay, all complications
0=y
=2
A ZNNE | O=3 SM Hju
O == A 51 55
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39 HIZEAH AR
=g « table 2, operative durati hetic duration, | i
DA HE 7y | mas , operative duration, anaesthetic duration, intraoperative
BEEN blood loss p<.05
* The inclusion criteria were patients aged 20 years or older who
were classified as class | or Il by the American Society of
Anesthesiologists Physical Status (ASA-PS) scale. The exclusion
= criteria were as follows: patients with a history of ischaemic heart
Chedet M O==2 disease or cerebrovascular disorder, impaired coagulability, renal
0O == dysfunction (estimated creatinine clearance 20 mL/min or
on-going haemodialysis), severe anaemia requiring blood
transfusion before surgery, and/or difficulty inwalking before
surgery
=3
LS O3 + QIEQIS
O ==
*  ZMZAL Use of short-acting anaesthetics Keeping the patient
warmc Removal of a nasogastric tube Haemodynamic monitoring
based fluid therapy (GDT) Early ambulation (POD 1) Early enteral
feeding (POD 1) Haemodynamic monitoring based fluid therapy
(GDT) Epidural analgesia with 0.2% ropivacaine 200 mL,
physiological saline 80 mL, and fentanyl 1000 mg Additional pain
control primarily with intravenous acetaminophen injection and
= as—needed basis administration of NSAIDs
=5y O==2 o H|WZAAL Use of short-acting anaesthetics Keeping the patient
[ |

I
jor
=

J

warmc Removal of a nasogastric tube Non—haemodynamic
monitoring based fluid therapyd Early ambulation (POD 1) Early
enteral feeding (POD 1) Non-haemodynamic monitoring based
fluid therapy Epidural analgesia with 0.2% ropivacaine 200 mL,
physiological saline 80 mL, and fentanyl 1000 mg Additional pain
control with NSAIDs and as—needed basis administration of weak
opioid (fentanyl 1A)

AEXH AEE
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O ==
me o o -
27 o} =o * the |nC|denpe of complications within 30 days after surgery
0] 254l * Anastomotic leakage
N i Bl
m e LE] 53 43
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« table 1, Weight p¢.05, 19| X|BES BE 27t p).05

* Patients were excluded from the study if1t was an emergency
surgery. a thoracic aortic procedun:, or intraopeiativc extubation
occurred or congenital heart disease was present. Patients were

WS
Lo
Hda 18 g;;g also excluded if they had an intra—aortic balloon pump and required
- extracorporcal mechanical support. The study did not include
patients who received operation from bleeding complication.
O%2
M il O=2 - OE0S
=
o SIHHAHE: The Cl was monitored using FloTrac (Edwards
Lifesciences Corp., One Edwards Way, Irvine, CA, USA). Stroke
volume variation (SVV) was managed through fluid bolus
administration a1 frequent interrals as necessary to maintain an
SVWV of less than 13%. If required, a packed red blood cell (PRBC)
transfusion was given to keep hemutocrit higher than 30°% " For a
low- Cl and elevated systemic vascular resistance (SVR)" inotropic
dobutamine support was initiated at 5 meglkg/minute. For a low Cl
and low SVR inotropic epinephrine support was initiated at 0.05
mcg/kg/minute. For a normal CJ and low SVR, inotropic
norepinephrine support was initiated al 0.05 mcgikg/minute.
m =S Inotropic bupport was titrated to maintain a Cl within 2.0 to 4.5
==X O=2 Uminutcim and an SVR between 800 to 1.200 Dyn/s/cm/s (Figure
O

"
i1
>

). The above hemodynamic parameters were monitored and
managed according to the prolocol continuously for 24 hours or
until extubation in the ICU.

o H|WAAREH: Hemodynamic management was based on
institutional protocol interventions to achieve a central venous
pressure between 8 to 12 nunHg. Interventions included tluid
resuscitation with colloid or crystalloid bolus 300 to 500 mL,
administration of inotropic ugents with dobutamine and
epinephrine. vasopressor with norepinephrine, and red blood cell
(RBC) transfusion to maintain mean arterial pressure (MAP) greater
than 65 mml-lg and urine output remaining greater than 0.5
mL.kg/hour.
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consecutive patients (American Society of Anesthesiologists [ASA]
1=l candidates) for open hepatobiliopancreatic surgery who met

WS
oiafz M- O=2 the inclusion criteria were enrolled in the study. Patients under 18
O ==t years of age and patients with hemodynamically significant aortic
valve disease and cardiac rhythm disorders were excluded.
O3
M il O=2 - OIE0S
H =5
*  SXHHAL A FloTrac/Vigileo system (Edwards Lifesciences, CA,
USA, software version 1.14) was applied to the Vigileo-GDFT group
to obtain a continuous monitoring of the cardiac index (Cl), stroke
volume index (SVI) and stroke volume variation (SVV). The Cl was
maintained at values >2.5 |/min/m2. A fluid therapy protocol was
used, which included a basal infusion of crystalloids at 4 ml/kg per
hour and bolus of colloids (250 ml of hydroxyethyl starch 130/0.4,
HES, in 15 min), if Cl (2.5 I/min/m2, SVI {35 ml/m2 and SVV
»13%. In the case of Cl 2.5 |/min/m2 and SVI {35 ml/m2 with SVV
{13%, an infusion of dobutamine (3-10 ug/kg per minute) was
mue carried out.
L=y 0 _leé . HIE’J&: In the standard group, a regimen of fluid therapy through
0] 28k a basal |Im‘u.3|on of crystallomjs varying from 4 to 7 ml/kg per hour
was maintained. Mean arterial pressure (MAP) was maintained
between values of 65 and 95 mmHg. Colloid boluses (HES) of 250
ml were administered in 15 min if MAP was <70% the
preinduction value or if diuresis was <1 ml/kg per hour with a
Central Venous Pressure (CVP) (8 mmHg; when the MAP was <
70% the preinduction value or if diuresis was <1 ml/kg per hour,
despite fluid resuscitation an infusion of inotropic agents
(dobutamine 3-10 ug/kg per minute) was carried out. In both
groups, patients were transfused with concentrated red cells for
hemoglobin values less than 8 g/dl ({9 g/dI in patients with
congestive heart failure or coronary heart disease).
mue * In both groups, the incidence of major abdominal and systemic
T7IKj0| 712 0 —L'zé _complicatiqns was evaluated by persormel not involved in the
0] 28k intraoperative management of patients and therefore unaware of
the protocol used
H =3
At Gt O=3 + complications &
0 ==t
NS
SN AMNR | S
O ==
WS
Mes ARy | D&S
O ==
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CE] [EECE AR
WS
AR HE SN | O3 e table 1, &7t p).05
O ==
* we retrospectively collected data for recipients with aModel for
Endstage Liver Disease (MELD) score of less than 30 and a serum
creatinine level lower than 1.5 mg/dL.7,14 We excluded patients
H =S with MELD scores greater than 30 because they constituted a
Chedet M O=3 minority of our patient population and experienced higher morbidity
O ==t and mortality. 15 Recipients in 2007 and 2008 who received
CVP-guided fluid management served as the control group.
Recipients in 2009 and 2010 who received fluid administration
guided by SVVwere recruited as the study group
052
LS O3 + QIEQIS
==
*  ZXMZAL The FloTrac sensor was used with the EV1000 clinical
platform to continuously measure and display key flow parameters,
which included cardiac output, stroke volume and systemic
vascular resistance. IV fluid and vasoactive drugs were
administered consistent with the surgery—specific algorithm,
previously reported by our group12 and outlined in Figure 1.
[ = * *in addition to intraoperative use of an advanced haemodynamic
=5y O=3 monitoring device (FloTrac® System 4.0, Edwards Lifesciences,
O

"
i1
>

Irvine, CA, USA).

H|w AL Routine intraoperative monitoring included continuous
electrocardiography, pulse oximetry, capnography, central venous
pressure, invasive blood pressure, urine output and core body
temperature. Intraoperatively, fluid intervention and use of
vasoactive drugs was at the discretion of the attending
anaesthetist.
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Inclusion criteria included adult patients (age 18 years) undergoing
open PD with a standard ERAS protocol. Patients undergoing total,

I
== distal or completion pancreatectomy were excluded.
* All the models were adjusted for the following set of a priori
mue chosen covariates: preoperative albumin, length of surgery time,

—aH A 0 co and epidural anaesthesia. Albumin was chosen as a marker of
rEsT 0 S5l nutritional status, duration of surgery as a marker of surgical

=5= complexity, and epidural anaesthesia as a marker for larger

requirements for perioperative fluid intervention.

*  ZXMZAL The FloTrac sensor was used with the EV1000 clinical
platform to continuously measure and display key flow parameters,
which included cardiac output, stroke volume and systemic
vascular resistance. IV fluid and vasoactive drugs were
administered consistent with the surgery—specific algorithm,
previously reported by our group12 and outlined in Figure 1.

= * *in addition to intraoperative use of an advanced haemodynamic
LE=Y O=2 monitoring device (FloTrac® System 4.0, Edwards Lifesciences,
0O == Irvine, CA, USA).

H|w AL Routine intraoperative monitoring included continuous
electrocardiography, pulse oximetry, capnography, central venous
pressure, invasive blood pressure, urine output and core body
temperature. Intraoperatively, fluid intervention and use of
vasoactive drugs was at the discretion of the attending
anaesthetist.
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* For this study we extracted data between 2010 and 2017 from a
prospectively managed electronic hospital database for all patients
aged ) 18 years who underwent liver resection surgery with a
standard ERAS protocol. Patients were identified using
International Statistical Classification of Diseases (ICD) codes
specific to liver resection. ICD codes of the following surgical
categories were included: ‘excision of lesion of liver’, ‘segmental
resection of liver’, ‘lobectomy of liver’, ‘trisegmental resection of

[ = liver', ‘segmental resection of liver for trauma’, ‘lobectomy of liver
ez M8 O0=3 for trauma’, and ‘trisegmental resection of liver for trauma’. From
O == this search we then included patients undergoing right

hepatectomy (segments V-VIII) or extended right hepatectomy
(segments IV=VIII). The principle procedure was confirmed using
the detailed operation report. Patients undergoing left
hepatectomy, minor resections, non—anatomical segmental
resections and wedge resections were excluded. We also excluded
patients with atrial fibrillation and significant cardiac arrhythmias
(bigeminy, trigeminy, pacemaker dependent) due to a lack of
precision of the stroke volume variations in these settings.

O%2
M il O=2 - OE0U2
=
» ZXMAAL Patients in the GDFT group received intraoperative
advanced hemodynamic monitoring using a FloTrac system
(FloTrac System 4.0, Edwards Lifesciences, Irvine, CA, USA). The
FloTrac sensor was used with an EV1000 clinical platform to
continuously measure and display key flow parameters, including
cardiac output, stroke volume and systemic vascular resistance.
Intraoperative intravenous fluid and vasoactive medications were
given as per a goal directed algorithm with adapted stroke volume
variation goals specific to major liver resection outlined in Fig. 1. A
stroke volume variation of ) 20% during liver dissection or
resection and ) 15% post resection and during closure was
mue targeted. Use of vasoconstrictors e.g. metaraminol, phenylephrine,
L= xxy 0 oo or noradrenaline was to support MAP to within 20% of baseline
-e 0 %ijg values based on the cardiac output guided algorithm. Bolus fluid

therapy was either 4% albumen or the balanced crystalloid
solution, Plasmalyte. For other fluid intervention, either 4% or 20%
albumen, or Plasma-Lyte was used.

* H|WZAL Intraoperatively, fluid intervention and use of vasoactive
drugs for the Usual care group was at the discretion of the
attending anesthesiologist. There was no maintenance fluid
therapy administered. Fluid therapy consisted of either 4% or 20%
albumen, or the balanced crystalloid, Plasmalyte. The type and
volume of fluid administered was at the discretion of the
anesthesiologist. Acute normovolemic hemodilution was not
utilized in any of the patients. As part of standard care, central
venous pressure was generally maintained at less than 8 mmHg
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during the pre—hepatic transection and dissection phases. Reverse
Trendelenburg position and glyceryl trinitrate (5-20 ug/min) were
further employed to decrease CVP below 5 mmHg if the patient’s
mean arterial pressure(MAP) was within 20% of the baseline value.
After completion of the liver transection, euvolemia was restored
with crystalloid or colloid fluid intervention, aiming for a target CVP
of between 10 and 12 cmH20. Use of vasoconstrictors e.qg.
etaraminol, phenylephrine, or noradrenaline was at the discretion
of the anesthesiologist to support MAP to within 20% of baseline
values.
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O 54l cerebral infarction ,p).05

* Patients who met all the following inclusion criteria were
considered for recruitment: 1) patients receiving open
cytoreductive surgery, radical hysterectomy, and staging surgery of
endometrial cancer; 2) age >18 years; 3) American Society of
Anesthesiologists Physical Status (ASA-PS) classification I-1V; 4)

[ s undergoing general anesthesia; and 5) requiring monitoring of

Chadet M Os2 direct blood pressure due to comorbidities of patients or the nature

O == of surgical procedures. Patients who met any of the following
exclusion criteria will be excluded: 1) emergent surgeries; 2)
patients with aortic stenosis, peripheral arterial diseases, or other
contraindications of arterial canalization; patients with aortic
regurgitation; patients with current arrhythmia; and 3) patients who
cannot cooperate or refuse to sign a consent.

* Multivariable logistic analysis was used to estimate the association

mue between primary outcome (patients experienced one or more
— A oo postoperative complications) and intraoperative fluid management
e T O =5 . . . . .
0] 28k method adjusting for age, ASA-PS classification, history of
chemotherapy, and prolonged operations (surgical time ) 4 h)
primarily based on clinical concerns

*  SXHHAL The GDFT protocol was applied by Vigileo/FloTrac
monitoring of stroke volume and fluid responsiveness to guide
intraoperative fluid infusion and the use of vasoactive agents.

* *while in the GDFT group, the patient’s arterial line was connected
to the Vigileo/FloTrac system (Edwards Lifesciences, Irvine, CA,
USA) to calculate stroke volume (SV). In the GDFT group, SV was
recorded every 5 min and a 3-ml/kg Ringer’s lactate bolus was

=3 administered over 5 min to assess fluid responsiveness. An
=5 O=8 increase in SV »10% was considered as fluid responders and
O == further administered with another bolus for reassessment. For
non-responders, if the patient experienced hypotension (mean
arterial pressure { 80% of baseline), vasopressors were used.

o H|WZAAL For the control group, conventional fluid therapy was
applied according to the anesthesiologists” experience, based on
the principle of crystalloid vs. colloid solution = 2-3:1 and total
volume of fluid adjusted in accordance with fasting time and the
patients’ weight, heart rate, blood pressure, and urine output.

=2 + QIEQIS
T =7+ O=2 o M XHS AEoid AN HIEAQ =71>0] ZAFEYI0| Heks 0|
O == XK Sk2 Aoz WH
=2
Zat HIt O==2 * postoperative complications
I:I %s',w_})kl
comsanng | mag | S 1502015 308 9200%)
sEEE= Dogy | ° S22 1503, 015219 224(14%)
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1 ¢ 20 consecutive patients scheduled to undergo living [ 0HLIQ
donor liver transplantation due to chronic liver failure or 025
hepatocellular carcinoma were enrolled in this study. =5
Y]
2 SR GAHE Oloti=o1? oL
O==
oflgCi~le RAE HiMIE Osti=7t1?
* Patients with pre—existing pulmonary and/or cardiac WO
disease, other than the common symptoms of end-stage [ 0HLIQ
liver dysfunction, and patients with fulminant hepatic O 254
failure or pulmonary hypertension were excluded from the =52
study.
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* A conventional pulmonary thermodilution method for CO
monitoring (COTD) was carried out with a bolus injection
of 10 mL iced dextrose 5% solution.
* After the induction of anesthesia, a pulmonary artery WO
1 catheter (CCO, Continuous Cardiac Output VIP Catheter 0t
with SvO2, 746HF8, 8 Fr, Edwards Lifesciences, Irvine, N
CA, USA) was inserted via the right internal jugular vein L=
through an introducer (Sheath Introducer, 9Fr, Nihon
Sherwood, Shizuoka, Japan), and it was connected to the
VigilanceTM monitor (Edwards Lifesciences, Irvine, CA,
USA) for CO monitoring..
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* This research was based on observations performed at a oo
1 single facility, and examined OPCAB and LDLT patients [ 0HIQ
undergoing planned surgeries between November 2012 Sapal
and February 2014 (total of 21 cases: 11 OPCAB cases W ===
and 10 LDLT cases).
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* The following exclusion criteria were applied during
presurgical application: (1) atrial fibrillation (Af) rhythm, (2)
emergency surgery, (3) moderate/severe valvular | O
3 diseases, (4) significant intracardiac shunts, (5) significant Oome
arterial occlusions, (6) artificial vessel replacements, (7) O 28
massive ascites ([10 % of the body weight), and (8) the
presence of any other disease that could influence CO
measurements.
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* central venous catheter and a 9—-Fr sheath introducer
(AK-09903-JJ; Teleflex Inc, Reading, PA) were positioned
in the right internal jugular vein, and an 8-Fr PAC
(777HF8; Edwards Lifesciences) was inserted through the

introducer. The PAC was inserted using the tip pressure WO
1 as a guide, with confirmation by either chest radiography o
(LDLT% or transesophageal echography (OPCAB). The CO O =4

was measured using a cold saline dilution from the
central venous catheter, after confirming that (1) the
hemodynamics were stable for 5 min, ?2) rapid infusion
({1000 mL/h) was not taking place, and (3) a minimum
of 30 min had passed since the previous measurement.
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1 * We studied 40 consecutive patients in the postoperative ] otLQ
period of liver transplantation, for whom the decision to 0254
give fluid was taken by the physician. =5=
O
2 SA-UAT GAHE Llotd=1? Oore
O==
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* Exclusion criteria were: hypoxaemia: PaO2/FI02{100
mmHg blood volume overload defined by PAOP18 mm W 0
3 Hg, hydrostatic pulmonary oedema on chest radiography, [ otLQ
patients younger than 18 yr, arrhythmias, BMI) 40 or{(15 O =8A
kg m-2, significant aortic or mitral valvulopathy, =5=
intracardiac_shunt, spontaneous breathing activity, and
unsatisfactory cardiac echogenicity.
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» Before surgery, a PAC (CCOmbo, 744HF75, 7.5Fr,
Edwards Lifesciences) was inserted through the left
subclavian vein throu?h an introducer (M3LOFHSI, 9Fr,

Edwards Lifesciences), and positioned under guidance of

the pressure curve measured at the proximal and distal WO
1 port of the catheter and chest X-ray. The correct ot
position of the PAC in West's zone 3 was checked using O 254
==

a method previously described.16 Semi-continuous CO
was calculated using a modified Stewart-Hamilton
equation (CO-PAC).17 18 Patients were studied in a
supine position, all transducers were positioned at the
level of the fourth intercostal space in the middle axillary
line, and zero was measured at atmospheric pressure.
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1 * 20 consecutive patients scheduled to undergo liver ] otLQ
transplantation for acute or chronic liver failure were 0254
enrolled. Child-Pugh grade was defined for each patient. =58
O
2 SA-UAT GAHE Llotd=1? Oore
O==
offFA= FXHot HiKE LlotR=71?
* Exclusion criteria were the following: patients younger
than 18 yr, arrhythmias, body mass index »40 kg/m2 or
(15 kg/m2, valvular heart disease, in particular tricuspid | O
3 regurgitation and intracardiac shunt. No change was Oorie
required from established protocols for monitoring and O ==
critical care management used at our institution.
Vasopressive drugs and fluid administration was guided
by patients’ hemodynamic data.
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CO was calculated using a modified Stewart—-Hamilton
equation.19,20 STAT-Mode displayed the actual CO

values determined within the past 60 s (ICOSM) and WO
1 continuous cardiac output (CCO), which was an average O 0otL
of the previous 3- 6 min ICOSM. Heart rate, central O =4

venous pressure, and PAP were displayed on a bedside
monitor, and pressures were recorded at the end of the
expiration with the zero level set at midthorax.
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1 * patients presenting ALI or ARDS in the 72 h after a liver ] otLQ
transplantation between March 2006 and March 2008 in O 25l
our institution were consecutively included. =5=
H 0
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* Exclusion criteria were as follows: Patients younger than
18 yr, arrhythmias, body mass index greater than 40
kg/m2 or less than 15 kg/m2, hepatopulmonary WO
3 syndrome, significant valvular heart disease, intracardiac Oorie
shunt, spontaneous breathing activity, left ventricular O ==
ejection fraction less than 50% at zero end-expiratory
pressure (ZEEP), and any contraindication to the use of
PEEP.
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* All patients were preoperatively equipped with a
pulmonary artery catheter (CCOmbo, 744HF75, 7.5
French, Edwards Lifesciences) inserted via the left
subclavian vein through an introducer (M3LOFHSI, 9
French, Edwards Lifesciences). This was connected to
the Vigilance monitor (Edwards Lifesmences_) for W 0
1 semicontinuous cardiac output and SV monitoring [ otLQ
(SV-PAC). The position of the catheter was confirmed by 025
pressure curves, —pulmonary artery occlusion pressure =58
(PAOP)/ -pulmonary artery pressure ratio as previously
described24 and postoperatively by chest x-ray. Central
venous pressure and pulmonary artery pressure were
monitored continuously. The STAT mode displayed cardiac
output values determined within the previous 60 s and
was averaged over three consecutive measurements.
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1 ¢ Thirty consecutive patients scheduled to undergo LT were o
prospectively included after oral informed consent O
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* a PAC (CCOmbo; Edwards Lifesciences) was inserted via
the right internal jugular or the left subclavian vein and
was connected to a Vigilance |l monitor (Edwards
Lifesciences). The correct position of the PAC was
confirmed using pressure curve waveform, radioscopy,
and the delta pulmonary artery occlusion pressure/delta
pulmonary artery pressure ratio.15 Central venous and | o
1 pulmonary artery pressure was monitored continuously. o
* Cardiac index was obtained with the PAC using the O =4
STAT-Mode (CI-PAC) as previously described.9 Briefly, a
thermal filament mounted on the PAC induces a safe
level of heat every 60 seconds. A rapid response
thermistor in the pulmonary artery detects changes in
blood temperature, and CI-PAC is calculated with a
modified Stewart-Hamilton equation.16,17 CI-PAC is
displayed on the Vigilance monitor every 60 seconds.
TUHZE A 2= SHA Z200] thet ZE2 Glo| shME A= W o
2 o FHIUHEZA A= SKZAL 200 st HEEGLO| OoHe
SHMEOX|7| WE0] O 2 XM= O ==
MRS
FUHE BARE AAS| 3 = ZloHA0IM HIEZI0| =242 = U=/ O=s2
O==
HEHo| st *
% = 5 O={%0| & o St o 24 BR2
HTEZ0| ool HOIF iy MHAED} RHDTO| St4HS0| HB6HK| 212 2 oty
27t Q=P =s
M= O ==

SUHAAL FIHE HALS 2] 22 S L= (SEX0M SEE) 2X2 BoM HelE

|
SMAANES)2t FOHZE HALALO[2] AIZHZH41t T AO[0l] AlE SM#S 71E5HAL:

;E=

(s

| BMZAE)S I 2AAOI BBt A7 7H0] I07F2 o
o SMAAIR EIEEHAIZE SA0 O|RKX|7| HEN o= M2 N
L=
H 0
2 EE SKE2 HIEE AME BRI dofe
O ==
O
3 IXES SUsHHIHSE AAE BT Oore
O==
H 0
4 2E P20 R U=TF? dofe
BEER
o =3
AT PO HISEHO| e & Us7F? O=s2
O ==

_74_



oqt: 7

—_

1XXHESHAHE): Biancofiore(2009)

HoviE "otz

A 1: BRI

HiEE

BHAH ME S 7 |S0IA L

A2 4N B2 Ee A9 BE0|U=71

_ _ : _ _ O Gl
» 31 cirrhotic patients scheduled for liver transplantation ot
1 . gome
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* For each thermodilution reading (CITD) four consecutive | O
1 measurements were made using the pulmonary artery gofye
catheter by injecting 10 ml of ice-cold saline at random O ==
times during the respiratory cycle.
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* Patient monitoring included a radial artery pressure | O
1 reading and a thermodilution PAC (Edwards Lifesciences). O 0otL
¢ Simultaneous Cl measurements were made by single O =4
bolus thermodilution and the Vigileo.
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1 « Twenty consecutive patients in the intensive care unit dofe
after cardiac surgery were included O =5
Y]
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¢ The patients were included if they had a thermodilution WO
3 PAC (Becton Dickinson, the Netherlands) and a radial [ ofLQ
artery catheter in place, which is an otherwise routine O 254
monitoring device in the authors’ hospital, and were in =52
sinus_rhythm.
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1 * The patients were included if they had a thermodilution [ otLQ
PAC (Becton Dickinson, the Netherlands) and a radial 0 =50l
=

artery catheter in place
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1XMX(ESTHAE): Cannesson(2007)
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FOEZE AAE O HHYEE Hefo| 1Eg A 2271
a PAC (PAC, Swan-Ganz catheter, 7.5 Fr; Baxter
Edwards Lifesciences LLC, Irvine, CA, USA) were
inserted in the right internal jugular vein. Pressure
transducers (Medex Medical Ltd, Rossendale, Lancashire,
UK) were placed on the midaxillary line and fixed to the
operation table in order to keep the transducer at the

atrial level throughout the study protocol. All transducers WO
1 were zeroed to atmospheric pressure. Correct position of ot
the PAC in West’s zone 3 was assessed using the O 254
==

method of Teboul and colleagues [15].

* COPAC was measured by thermodilution, using the
average of five successive measurements omitting the
maximum and minimum values obtained by injection of
10 mL of dextrose at room temperature randomly during
the respiratory cycle. Cardiac index and stroke volume
index were calculated using the same formula: cardiac
index 5 CO/body surface area
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1 * All patients enrolled in this study were over 18 years of otQ
age and were being treated in the General Intensive Care B =5
Unit of St George's Hospital. =58
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2 SA-UAT GAHE Llotd=1? 0oL
O==
oflgCi~le RAE HiMIE Osti=7t1?
* Exclusion criteria included patients with severe cardiac
arrhythmias (TR) or aortic valve regurgitation (AR), and
those with an intra—aortic counter pulsation balloon pump. | o
3 In all patients, TR and AR were excluded based on Oorie
clinical examination. In patients with clinical suspicion of O ==
TR or AR, an echocardiography examination was
performed and the patient was excluded from the study
if TR or AR were present.
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¢ Simultaneous measurements were taken from the CCO
(semicontinuous cardiac output from VigilanceTM),

continuous cardiac output pulmonary artery catheter WO
1 (CCOmbo, VigilanceTM, Edwards Lifesciences) as part of [ ofLQ
their normal clinical care. O 254
==

* The aim of this study was to investigate the agreement
of data obtained by continuous pulse pressure analysis
technigues with that obtained by intermittent
thermodilution (ITD) using a pulmonary artery catheter.
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* Fifteen normotensive patients undergoing OPCAB under ot
1 ! ! r O 0otL
general anaesthesia were included in the study after B =5
obtaining ethical committee approval. =58
O
2 SA-UAT GAHE Llotd=1? Oore
O==
oflgCi~le RAE HiMIE Osti=7t1?
* Presence of preoperative inotropic therapy, intra—aortic
balloon pump, ventilator therapy, peripheral vascular WO
3 disease, disease of the organ systems (renal, hepatic and OoHe
metabolic disorders), intracardiac shunts, regurgitation of O==
pulmonary and/ or tricuspid valves and emergency
surgery were taken as exclusion criteria.
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* a continuous thermodilution CO catheter was inserted in WO
1 to the pulmonary artery using pressure waveform as the o
guide to identify cardiac chambers (Swan Ganz CCO/VIP, O 2am

Edward Lifesciences, LLC, Irvine, CA USA).
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* Twenty elective patients undergoing OPCAB were C ol
1 enrolled in the study during February 2008 in a tertiary OoHe
referral hospital after obtaining ethical committee W =3
approval.
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* Patients with normal sinus rhythm and normothermia
were considered for inclusion. The requirement or
presence of preoperative inotropic therapy, intra—aortic WO
3 balloon pump, peripheral vascular disease, evidence of ] otLQ
perioperative myocardial infarction, disease of the organ O 25l
systems (renal, hepatic and metabolic disorders), Bk
intracardiac shunts, regurgitation of pulmonary and/or
tricuspid valves and emergency surgery were excluded
from the study.
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¢ Continuous thermodilution Cl was measured using | o
1 Swan-Ganz PAC which relies on the principle similar to OoHe
indicator dilution but uses heat instead of color as an O =4
indicator
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* From the registry, this study included 20 patients O o
1 undergoing off-pump coronary artery bypass (OPCAB) ot

surgery during which the VolumeViewTM, FloTracTM, and

. . HSEAL
PA catheterisation were used _ W=
* 7IE registry0lM StXtEZ, random H=0| Ciet AHSHS
I
2 EA-CUHAT AS LoIU=71? 00t
O ==
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* Patients with persistent arrhythmia, severe valvular
regurgitation, severe stenosis of the femoral artery on
preoperative computed tomographic angiography,
significantly impaired ventricular contractility (left
ventricular [LV] ejection fraction\30 % by preoperative WO
echocardiography), or any mechanical cardiac support
3 . : . 00t
device were excluded. Patients with severely reduced 025
cardiac function were excluded because they are prone =5=
to unstable haemodynamics and a high probability of
needing support with mechanical devices, such as
intra—aortic balloon pump or extra-corporeal membrane
oxygenator, during surgery. Patients who underwent lung
resection before the present surgery were also excluded.
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For all patients, a 9-Fr, 11-cm-long central venous
catheter (AVA HF, Edwards Lifesciences LLC, Irvine, CA,
USA) was inserted into the right internal jugular vein
under ultrasonographic guidance. A 7.5-Fr, 110-cm-long
thermodilution PA catheter (Swan-Ganz CCOmbo V,
model 774HF75, Edwards Lifesciences LLC) was inserted
through the internal jugular lumen and then advanced
into the PA during monitoring of the distal and proximal
pressure waves. That the tip of the PA catheter was WO
1 located within the main PA trunk or just the distal [ 0HIQ
portion thereof was confirmed by transoesophageal N
echocardiography. The PA catheter was connected to a H===
VigilanceTM |l monitor (Edwards Lifesciences LLC), and in
vivo calibration was performed. All transducers were
zeroed to atmospheric pressure. For all monitors,
patient-related data (age, sex, height, and weight) were
inserted.
* PA bolus thermodilution was performed with injection of
10 mL of cold (4-7 C) saline via the proximal lumen of
the PA catheter, completed within 10 s per injection,
according to the manufacturer's guidelines.
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» Patients with sepsis [18], with a pulmonary artery oo
1 catheter in place for hemodynamic monitoring, and with dofe
a peripheral arterial line in place for continuous blood H==
pressure _monitoring were considered for the study.
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2 EX-UAL HAE Dot/ dofe
O ==
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* Patients younger than 18 years old or less than 40 kg in W 0
3 weight (as this may limit the use of continuous CO 0t
measurement with a pulmonary artery catheter), with [ 284
==

significant aortic or tricuspid valve regurgitation, or being
treated with an intra—aortic balloon pump were excluded.
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All patients had a pulmonary artery catheter connected to
a specific monitor (Vigilance, Edwards LifeSciences,
Irvine, CA, USA) for CO measurement by bolus

thermodilution (ICO) and by semi-continuous

!

thermodilution (CCO). Bolus measurements were obtained WO
1 by using 3-5 cold ((10°C) 10 mL saline boluses (CO-Set, O 0otL
Edwards) randomly injected throughout the respiratory [ 25t

cycle. The temperature of the injectate was measured at
the site of injection. The consistency of the
thermodilution curve was judged visually on the monitor
and all sets of iCO measurements with a reproducibility
less than 15% were considered for analysis
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1 « 18 consecutive patients undergoing OLT were enrolled in dofe
this clinical trial. Oeskl
Y]
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* Patients with pre—existing pulmonary and/or cardiac
diseases, other than the common symptoms of
end-stage liver dysfunction and patients with fulminant
hepatic failure, hepatopulmonary syndrome, or pulmonary | O
3 hypertension were excluded from the study. _ 0oL
* These features were evaluated during the preoperative O ==
clinical assessment of the liver transplant candidates.
Other exclusion criteria were cardiac valve disease, left
ventricular ejection fraction 50%, and symptomatic
peripheral artery disease.
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* an 8.0F PAC (Swan-Ganz Catheter CCOmbo
CCO/SvO2/CEDV/VIP catheter 777HF8, Edwards
Lifesciences) was placed via an 8.5F introducer (AVA 3Xi, WO
1 Edwards Lifesciences) inserted into the right internal o
jugular vein. O 28

* Intermittent CO measurements were made by the
manual injection of 10 mL of cold saline solution into the
superior vena cava through the atrial port
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* Twenty-five cardiacsurgerypatientswere recruited. =
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¢ Patients were excluded if they had cardiac arrhythmias, ] otLQ
severe aortic insufficiency, aleftventricular(LV)ejectionfrac— 0254
tion { 40%, or right ventricular dysfunction. =58
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1 ¢ Surgical patients in our 44-bed SICU being monitored dofe
with the CCO-PAC (Edwards Life Sciences) were studied. H =3
| Nyl
2 SA-UEF AAE LoIAE7t? OoHe
O ==
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* Inclusion criteria included mechanically ventilated adult
(18-year-old) patients who underwent advanced WO
3 hemodynamic monitoring using the PAC and Cjope
simultaneously had an arterial line (standard of care at O 25l
our institution) between March 10, 2008, and June 02, =5e
2009. Patients who were {18 years old, pregnant, or
incarcerated were excluded
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* A total of 2b patients with severe AS aged 18 years and 0o
1 undergoing planned elective surgical replacement of the W OofL2
aortic valve under cardiopulmonary bypass (CPB) were O ==
enrolled in this study.
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3 '+ Exclusion criteria were cardiac arrhythmia, intracardiac oL
shunts, and aortic valve regurgitation. Oes
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1 * 16 consecutive patients (all male) scheduled for standard ] otLQ
on—pump CABG with moderate hypothermia were O 25l
enrolled for this prospective comparison study. =58
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* All patients were equipped with a five lead
electrocardiogram, a femoral arterial line, a triple lumen WO
1 central venous catheter and a pulmonary artery catheter o
connected to a Vigilance | monitor (Edwards Lifesciences, O

Irvine, CA, USA)
o *intermittent pulmonary arterial thermodilution (IPATD)

- 101 -



HH: 20

1XXHESTAL): Eleftheriadis(2009)

HIPIE m71zn}
HOEE AA Zik= SHHHA 2210 Tt HE Q10| SHAEU=1? WO
2 o FTUBFAAN A= SHZAL Z0| st FEEO| gofye
SHAEUA)7| 20 o= X2 [ 23
R MES
HOHE AARE HARR 23 = ZNGHA0IM BIEZ0| Z2E & U= O=s
O ==

o WS
27t Q=Tf? D=s
L O =sh

2 = (SEX0M StEE) 2X2 BOIM X2 2itEs
|9 A2t ZHAT} Z1 AOIOf] AIE SMES 7S 2:

| BEAE)S FIEE 2AF A0 3t AR 21210] USA7F2 - gﬂu o
o SMBARF BOREZHAZL SAOf O|$_O1X|7| HZ0| o= M= Al
O =s
O
2 D= SNER HIHEE AME WUEIR Oorie
O==
H 0
3 SAE2 YT EIEE ZAE HUER dofe
O ==
O
4 HE AP 2N ZYEU=IL 0oL
O==
SlE: mwe
AT PO HIZEHO| e E 4= UsTP? O=3
0 ==

- 102 -



oH: 21

1M XHETUAE): Ganter(2016)

Y7v1E ForZdat
¢ 1: BRME
HIED 93
SEX}F ME B S 7|56 2!
a2 HEN BE Ee 249 B20(/U=7F I O
1 « Consecutive septic shock patients were included in two dofe
centres O
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» Patients were eligible for the study if they were at least
18 years old and admitted to the ICU with the diagnosis
of septic shock (according to the criteria of the WO
3 international sepsis definitions [17]). Patients were Jote
excluded from the study if they had a body weight <40 O 2s
kg, aortic or tricuspid regurgitation, cardiac arrhythmias =52
(atrial fibrillation or flutter, and ventricular tachycardia),
intra—aortic balloon pump treatment or any
contraindication to the placement of a PAC.
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* In all patients the PAC (CCO VIP Pulmonary Artery

Catheter, Model 139HF75P; Edwards Lifesciences, Irvine, W 0
1 CA, USA) was inserted through the internal jugular or 0t
subclavian vein and connected to a Vigilance monitor [ 284
= =

(Edwards Lifesciences, Irvine, CA, USA) that allowed CO
assessment by intermittent (ICO) and continuous (CCO)
thermodilution.
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1« Twenty postcardiac surgery patients (age range, 54 to 82 dofe
yr) were studied H =28
WO
2 EX-Uixa EAE Llol=7t? OoHe
O =2+
oS e+= FHES KIS LiotRA=7t?
* Additional inclusion criteria were the presence of both an
arterial catheter and PAC (Edwards LifeSciences, Irvine,
CA, USA) (either COTD or CCO). Exclusion criteria were
evidence of cardiac contractility dysfunction (ejection [l
3 fraction { 45% by intraoperative echocardiography), ] otLQ
pregnancy, having pacemaker or automated implantable O 25l
cardioverter—defibrillator, persistent arrhythmias, heart Bk
and/or lung transplant, severe valvular (mitral, aortic,
pulmonic or tricuspid) stenosis or insufficiency after
surgery, intraaortic balloon pump or other mechanical
cardiac support.
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1 « two PAC thermodilution techniques: CO by thermodilution QoL
(COtd) and continuous cardiac output (CCO) O 2t
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Y7v1E ForZdat
A 1: ZEXMMEY

HIZE |%=|
SIX} MEH BIHS J|=6IA| Q!

e H45A HE e AR B201A=71

» Patients were included after successful resuscitation from

* out-of-hospital cardiac arrest if they were assigned to g o

1 induced therapeutic hypothermia by the attending Oore
intensivist, and if they had a pulmonary artery catheter in W=
place, as judged necessary by the attending Intensivist
and cardiologist.
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* Exclusion criteria were either (1) presence of an o
intraarterial balloon pump or (2) unstable hemodynamics oL
despite fluid resuscitation and use of vasoactive drugs, O =4
with expected death within the next 24 h.
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* Continuous cardiac output (CCO) was measured by a
pulmonary artery catheter and displayed by a Vigilance

[I® monitor (Edwards Lifesciences, Saint-Prex, WO
1 Switzerland), as is routine practice in this intensive care ot
unit (ICU). Vigileo® and Vigilance [I® monitors were O =2
==

connected via the RS-232 interface to a laptop, where a
custom—-made data logger simultaneously stored cardiac
output measurements from both devices as displayed on
the monitor screens.
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* Following ethical committee approval oo
1 (IEC-AIMS/2020/ANES-052), a retrospective analysis of [ ofQ
data records was performed in 60 patients who e
underwent elective living donor transplant surgery at our =5=
Institution.
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3 ¢ exclusion criteria: age{18 years, no CCO was used due dofe
to severe coagulopathy [ 25
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* all patients had simultaneous measurements of CO with oI
1 : . . WY
FloTrac and Swan-Ganz CCO monitor for intraoperative O 254
monitoring. ==
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1 ¢ Institutional ethical committee approval was obtained in otQ
order to include patients scheduled for off-pump aaA
| E%‘I'E
coronary artery bypass.
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* Nine patientk who underwent coronary artery bypass
grafting without cardiopulmonary bypass were included W 0
3 prospectively from March 2006 to May 2007. A condition 0t
necessary for recruitment wus the availability of the O 25l
clinician executing the protocol throughout the procedure. =58
* Patients with cardiac rhythm disturbance or significant
valvular disease were excluded.
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* Arterial access was connected to a VigileoTM monitor
and the PAC was connected to a VigilanceTM monitor

(Edwards Lifesciences. Irvine. CA, USA), the latter WO
1 providing continuous CO (CCO) measurement and O 0otL
instantaneous CO (ICO), another method of determining R

CO with a PAC, where the values are not the average of
several measures but arc available on the VigilanceTM
monitor as on: measurement every 90 seconds.
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1« patients undergoing elective cardiac valve surgery were oL
included in this prospective study W =3
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* Exclusion criteria were reduced left and right ventricular

function (ejection fraction 40%), preoperative arrhythmias, WO
3 intracardiac shunts, moderate—to-severe valve ] otLQ
regurgitation, or pulmonary artery hypertension as defined SEpAl
by right—heart catheterization or preoperative D=z
echocardiography,as well as severe arterial occlusion
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* After the induction of anesthesia, a 7.5F pulmonary
artery catheter (Swan-Ganz CCO/VIP PAC, Edwards WO
1 Lifesciences) was inserted using the right internal jugular [ otLQ
vein approach. A CO-Set Closed Cold Injectate Delivery O 254
System (Edwards Lifesciences) used for the intermittent Bk
thermodilution was connected to the proximal lumen of
the PAC.
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surgery were prospectively enrolled. O =skl
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* The Study subjects were 50 patients (30 patients with
LVEF > 40%, 20 patients with LVEF { 40%) who were
scheduled for elective, isolated, multivessel OPCAB g o
1 between June 2007 and February 2008. The LVEF was Oorie
measured with transthoracic echocardiography and using H =8
the biplane modified Simpson’s method 1 day prior to
surgery by cardiologists who were not aware of this
study.
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* In the operating room, standard monitoring devices were
used, including a PAC (Swan-Ganz CCOmbo CCO/SvO2

TM, Edwards Lifesciences LLC, Irvine, CA, USA), which WO
1 was inserted via the right internal jugular vein and o
connected to an analysis system (VigilanceTM, Edwards [ 25t

Life-sciences LLC, Irvine, CA, USA) for continuous
monitoring of CO (CCO), stat mode CO (SCO), and
mixed venous oxygen saturation (SvO2)
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(40%, severe aortic valve regurgitation, or perioperative O==
use of an intra—aortic balloon pump
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* The PAC was connected to a Vigilance monitor (Edwards
Lifesciences). Its computation constant was set at 0.559 O
1 for an injectate temperature of 6°C to 12°C. Three QoL
consecutive COTD measurements were performed by a O ==

10-mL bolus injection of iced 5% dextrose solution
randomly during the respiratory cycle.
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* Inclusion criteria were the presence of both an arterial
catheter (either femoral or radial) and a PAC (Edwards
LifeSciences, Irvine, CA, USA) (measuring thermodilution
cardiac output), placed prior to transfer to the ICU.
Exclusion criteria were evidence of prior cardiac WO
3 contractility dysfunction (ejection fraction (456% by [ 0HLIQ
intraoperative transesophageal echocardiography), O 2s
pregnancy, having a pacemaker, persistent arrhythmia, a =5=
heart or lung transplant, severe valvular (mitral, aortic,
pulmonic or tricuspid) dysfunction after surgery, an
intra—aortic balloon pump, or other mechanical cardiac
support such as a ventricular-assist device, and
extra—corporeal membrane oxygenation
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* CO measurements were done at baseline (upon patient
arrival to the ICU) and then after each therapeutic
intervention (5 min after the intervention was completed
and the patient was deemed hemodynamically stable,

with a constant heart rate, blood pressure, and reported WO
1 CO). These COTD measurements were performed with O 0otL
fast and constant injection of 10 mL 5 °C 0.9 N NaCl. O =4

At least three consecutive thermodilution measurements
were made at random within the respiratory cycle.
Acceptability of each thermal- decay curve was judged
visually on the attached ICU

* monitor.
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* Inclusion criteria were adult patients (age)18 years),
undergoing orthotopic liver transplantation for liver failure.
Exclusion criteria were any contraindication or technical WO
3 barriers to successful radial and femoral arterial _ [ 0HLIQ
cannulation or pulmonary arterial catheter insertion, liver e
DEQ_}AI
transplantation for indications other than liver failure ==
(MELD score{10), and the need for veno-venous bypass.
The study was conducted between 22nd March 2012 and
30th September 2013.
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A pulmonary artery catheter was inserted (CCOmbo,
Edwards Lifesciences, Irvine, CA, USA). Cl was measured

. []>4|

by bolus thermodilution (PAC CI) by averaging the results HO
1 of three consecutive thermodilution measurements within ot
a 3—-min time interval. Thermodilution was performed 025
==

using 10 mL room temperature saline injected in {4 s.
The measurements were accepted if the thermodilution
curve showed a typical morphology without indication of

artefact.
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* Patients who were aged 2 18 years, were undergoing oo
planned elective cardiac surgery, and provided signed oL
1 _ . . Oofe
informed consent were included in the present study. s
Any patients with cardiac arrhythmia or an intra—cardiac =52
shunt were excluded.
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¢ Patients who were aged > 18 years, were undergoing [l
planned elective cardiac surgery, and provided signed ] otLQ
informed consent were included in the present study. O 25l
Any patients with cardiac arrhythmia or an intra—cardiac =58
shunt were excluded.
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. After the induction of anesthesia, a pulmonary artery
catheter (Swan Ganz CCO/VIP; Edwards Lifesciences) WO
1 was placed via an 8.5F introducer into the right internal o
jugular vein and connected to a monitor (Baxter Vigilance [ 25

E/Iggnor Edwards Lifesciences) for assessment of the
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* Exclusion criteria included patients with significant valvular
regurgitation or cardiac rhythm disturbances, intraaortic
balloon pumps, intracardiac shunts, aneurysmal | 0
3 deformities of the aorta or symptomatic peripheral OoHe
vascular disease. All patients were given sublingual O ==
lorazepam 2.5 mg 90 min before surgery and
intramuscular fentanyl 1 ug.kg—-1 and droperidol 50
ug.kg—1 60 min before surgery.
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* a pulmonary artery catheter (Swan Ganz CCO / VIP;
Edwards Lifesciences LLC, Irvine, CA, USA)
* was placed into the right internal jugular vein and was
connected to a monitor (Baxter Vigilance monitor,
Edwards Lifesciences LLC) for measurement of CCO. The
methodology of the CCO measurement, based on the
pulsed warm thermodilution technique, has been | o
1 described previously [8] and involves the release of small O 0otL
pulses of heat from a thermal coil mounted on the O =4
pulmonary artery catheter at the level of the right
ventricle. To reflect sudden changes in CCO, the
Vigilance monitor was set in the STAT-mode, which has
been shown to provide accurate measurement of CCO
[9, 10]. The CCO is computed from the area under the
thermodilution curve and the displayed CCO is updated
every 3060 s
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1« undergoing elective OPCABG at Beijing Anzhen Hospital, oL
were enrolled into the present study. H =8
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* Patients with pacemaker, severe valvular heart disease,
left ventricular ejection fraction (EF) {40%, cardiac WO
3 arrhythmias, peripheral vascular disease, application of Oore
intra—aortic balloon pump (IABP) and emergent diversion O ==
to cardiac pulmonary bypass (CPB) were excluded from
the study.
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¢ CO was measured simultaneously by thermodilution
cardiac output (TDCO) _ _ WO
1 TDCO: pulmonary artery_catheter derived cardiac output [ otLQ
» PAC (CCO/CEDV/SvO2 774HF75, Edwards Lifesciences) O =8A
was placed for all cases via right internal jugular vein =58
and the correct position was confirmed by pressure
tracings
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* All patients gave informed consent to participate in the o
1 study, which included a prospective analysis of 22 dofe
patients who underwent off-pump coronary artery bypass H ==
surgery from July 2014 to March 2016
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* All patients underwent off-pump coronary artery bypass WO
surgery under general anesthesia. Exclusion criteria were dofe
severe valvular disease, arrhythmias, emergency surgery, [ 25
or mechanical circulatory support.
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¢ The reference Cl was measured using the conventional
PAC thermodilution technique with ice-cold saline (10-mL

bolus injection). The average of three consecutive Cl

measurements with PAC was used as the reference Cl. W 0
1 We simultaneously recorded CIFT from the 0t
FloTrac/Vigileo™, and standard hemodynamic data [heart [ 284
= =

rate, mean arterial pressure (MAP), and central venous
pressure] and VO2 using E-CAIOVX (GE Healthcare).
Immediately after the calculation of CITD, blood samples
were collected simultaneously from the arterial catheter
and the distal port of the PAC.
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¢ Patients met with the inclusion criteria if they developed
septic shock [12] during their hospitalization in our ICU | O
3 and underwent extended hemodynamic monitoring by Oore
PAC. We excluded patients who required extra corporeal 0=
membrane oxygenation or intra-aortic balloon pump,
patients less than 18-year old, and pregnant women.
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* The CO dellvered by the PAC was measured by oL
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continuous thermodilution and displayed by the Vigilance 025k
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processing unit (Edwards Life Sciences, Irvine, CA, USA).
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* Adult patients requiring pulmonary catheters and radial or oo
1 femoral artery catheters as part of standard clinical care dofe
were enrolled from 1 August to 15 December 2004, at H==
two US sites and two European sites
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* Pulmonary artery catheters (models 746HF8, 744HF75,
777HF8, or 774HF75; Edwards Lifesciences) were placed m o
1 according to standard clinical practice for continuous and [ 0HLIQ
intermittent measurement of cardiac output using O =2
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Vigilance™ monitors (Edwards Lifesciences). These
catheters are equivalent in their ability to measure ICO
and CCO. Catheter models differ in that some contain an
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* 12 consecutive patients undergoing elective off-pump | o
1 coronary artery bypass (OPCAB) graft surgery at Escorts dofe
Heart Institute and Research Centre, New Delhi, [ 23
tertiary care cardiac hospital, were studied.
Y]
2 SR GAHE Olotd=1? oL
O ==
SfiEAT= BAHES HiMIE TotR=71? H o
 Patients with valvular heart disease, left ventricular [ 0HIQ
ejection fraction 35%, cardiac arrhythmias, and peripheral O 254
vascular disease were excluded from the study =52
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* Conventional intermittent bolus TD CO estimation was
performed with a 7.5F 5-lumen thermodilution PAC (REF: WO
1 831HF75, Edwards Lifesciences) by injecting 10 mL of Oore
0.9% of saline at room temperature, and each injection O ==

was completed within 3 seconds. The morphology of the
thermodilution curve was visualized and inspected for
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HoviE Horza

accuracy to exclude any artifact. An average of 3
measurements, all within 10% range, was recorded as

TDCO
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* This study included 46 consecutive patients scheduled for WO
1 elective, nonemergent coronary artery bypass graft [ 0HLIQ
surgery (CABG) using cardiopulmonary bypass at a single O 254
nonuniversity teaching hospital, with a single =5=
cardiothoracic anesthesiologist collecting data
O
2 SA-UAT GAE Lloti=1? 0oL
O==
oflgCi~le RAE HiMIE Osti=7t1? 0o
* Data from 2 patients were excluded from the study O otLQ
because of placement of an intra—aortic balloon pump B =5
after cardiopulmonary bypass. =58
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* The ITD-PAC method uses injectate at room temperature WO
(exact temperature measured by temperature probe) that oI
1 \exac . : ! dory
is injected into the patient via the CVP port of the 025k
==

pulmonary artery catheter. The injectate mixes with blood
as it travels through the right ventricle and into the
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Y7vIE Torza
pulmonary artery. The thermistor tip of the catheter
measures the change in the temperature of the injectate
in the pulmonary artery, and this information is used to
calculate cardiac output using the StewartHamilton
equation. Continuous cardiac output pulmonary artery
catheters using thermodilution (CCOTD-PAC) are used
instead of ITD-PAC at some institutions. Continuous
cardiac output (CCO) applies the same principle of
thermodilution (TD); blood flowing through the right heart
is heated intermittently and thermal signals are measured
at the PAC tip. These CO measurements by CCOTD-PAC
have been shown to generally correlate well with
ITD-PAC.
e *intermittent thermodilution method (ITD) .
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1 '« patients scheduled for elective open AAA repair were dofe
enrolled =S
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* Patients with significant valvular heart disease (mitral WO
3 and/or aortic valve stenosis and/or insufficiency grade 2), [ ot
intracardiac shunts, cardiac arrhythmias, age below 18 O 25l
years and those undergoing emergency surgery were =58
excluded.
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HIEE FNE Y DPYHE Ba6| 1=g 4 2e0h

A pulmonary artery catheter (PAC) was introduced via the
internal jugular vein, guided by typical pressure waveform

changes (SwanGanz CCOmbo catheter type 744HF75; WO
1 Edwards Lifesciences). _ o [ ofLQ
* TDCO represents the average of five bolus injections of 025
10 ml saline at room temperature, randomly spread over =52
the respiratory cycle, and performed by the same,
experienced observer o
* pulmonary artery thermodilution CO (TDCO)
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» Patients with a left ventricular ejection fraction (LVEF)
<40%, determined using preoperative trans— thoracic
echocardiography(TTE) or magnetic resonance imaging
(MRI),were eligible for inclusion into the study. WO
3+ Exclusion criteria were significant valvular heart oL
disease(tricuspid,pulmonary, mitral and/or aortic valve O =4

stenosis and/or insufficiency grade >2), right ventricular
dysfunction, intracardiac shunts, cardiac arrhythmias, age
younger than 18years, and patients undergoing
emergency surgery.
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* All patients aged > 20 years old who underwent
scheduled or emergency liver transplantation at Kyoto
University Hospital from September 2019 to June 2021 | 0
3 were eligible for the study. All patients provided written OoHe
informed consent before surgery. The exclusion criteria O ==
were patients in whom a PAC could not be placed,
accurate and regular arterial pressure waveforms could
not be obtained, or a data recording failure occurred.
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* pulmonary artery catheter with continuous thermodilution, 025k
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¢ Patients were excluded if their vital records did not
include CO-FloTrac and COcont; if a mal-positioned
pulmonary artery catheter is noted by |ntraoperatlve
central venous pressure waveform (e.g., right ventricular WO
3 pressure waveform was noted instead) or postoperative Oofe
chest radiography; if a persistent poor signal quality index O ==
(SQI = 4, which indicates severe S)roblem with one or
more aspect_s of the signal quality) on pulmonary artery
catheter derived data is noted; or if known or persistent
intraoperative arrhythmia is noted.
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1 * Six patients with arterial lines and PACs in situ as part otQ
of their routine care were studied after elective cardiac B =5
surgery =5=
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* Intermittent bolus (IBCI) or continuous (CC)
thermodilution cardiac index was measured with either a
Swan-Ganz® PAC or a Swan-Ganz CCOmbo® PAC ith | O
1 Vigilance monitor respectively, both from Edwards Oore
Lifesciences. A bolus Cl was calculated as the average O ==

of three consecutive measurements performed randomly
in the respiratory cycle over several minutes, each using
10 ml of 5% dextrose at room temperature
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1 ¢ Patients scheduled for elective cardiac surgery were dofe
studied prospectively H =8
O
2 S-OiE GAE 5= Oofe
O ==
SfiEt= A=t HiMIE TotR=71?
* We excluded patients with active bleeding, especially
those leading to a shock status, chronic atrial fibrillation,
need of Intra-Aortic Balloon Pump, surgical causes of | 0
3 hypotension (e.g., cardiac tamponade) and emergency dofe
surgery. Based on manufacturer’s instructions, the Oes
ProAQTR sensor is less reliable under these clinical
circumstances, especially in the presence of unresponsive
hemodynamic instability
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* The PAC (Swan Ganz®, Edwards Lifesciences) was
inserted via the right internal jugular or the left

subclavian vein and was connected to a Vigilance [I® WO
1 monitor (Edwards Lifesciences) to obtain continuous Cl ot
monitoring by means of an automated continuous O 254
==

pulmonary arterial thermodilution—derived cardiac index.
A thermal flament on the PAC detects changes in blood
temperature to calculate Cl throughout a modifed
Stewart-Hamilton equation
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1 o 27 adult patients scheduled for coronary artery bypass dofe
grafting were included in the study H =8
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3 « Patients with heart valve disorder, intracardiac shunts and 0oL
arrythmias were excluded O 28
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* A 7.5F PA-TD catheter (Paceport, Edwards, Copenhagen,
Denmark) was inserted via an internal jugular vein and
advanced until a typical pulmonary artery pressure WO
1 contour, measured from the tip of the catheter, was [ 0HLIQ
evident. The PA-TD CO was determined by the Phillips S sAl
monitor. H===

* The thermodilution results of the PA-TD CO were
calculated as the average of four thermal indicator
injections of 10 ml iced isotonic saline as advocated by
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Nilsson et al. [22] and Berthelsen et al. [23]. The
injections were done manually, all by the same physician
and completed within 3 s
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* we studied 20 critically ill patients (10 male), aged 16 to oo
1 74 years (mean, 55.5 + 18.8 years) in a neurosurgical OoHe
ICU, who due to the severity of their illness required H==
both, arterial and pulmonary artery pressure monitoring.
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disease were excluded from the study. O =k
A WIS
SRt MEROIIM HISE0| =2E == U=71? O==2
O ==
HEHOl thet 94
ToHE SRR A ZAL B4, SAMAAR ARBSES 2|1 ME)E 7I85tAR!
A B3
LoHE S ASAE0| Z 09| IMER0| KMotk 22 a7t A=t O=s2
O ==k

Y 2: SXHHAES)
orof of JH ojdel SMAAL ALSE BR, 2ol HAl Cish 2AESHAL.

HIZY 23l

SHZAL tholl 7|5t 2200] 0EA || SHME A=A 7S5 2!

S 2= HIEE ZAF 200 Het ZE §l0| s A=t o
T« SMAA 2L FOREAM ZIVE M2 IS FA pot QoL
o=z e O ==
, AR ASEINE B, Ol AFHN| BASIETR Sone
© oHSAElE 5
- O ==
e B RS
SMAAS] &l = SHMIFE0IA HIZH0| ZefE = U=7F? O=&s
O ==
HEE0 st 23
=xHA ZAALO| ABH Z47} HAQ| 25 ROl BHAIRIZ L AHQ|EH © ol 2l RS
SMEARE ZAR] =3, 21} siM0| 2HTEC| HMEZN MO 227t Q= Oee
T—oa
i BEET
¥ 3 HIEZ AN
HIEY o3
HIHF0| ol 71=0tl J230] 0B =10 hNEAE=X] 7|50t L
HOHEE A Uy 2EYHE ol 22 R 2271
* A 7.5F pulmonary artery catheter (Baxter Healthcare
Corporation, Irvine, CA, USA) was inserted via an 8.5 F W o
1 introducer into the internal jugular or subclavian vein for [ 0HLIQ
intermittent thermodilution cardiac output (COPAC) 0 23
==

measurement (Siemens monitor SC 9000, Erlangen,
Germany). COPAC measurements were performed at
least every 4 hours by injection of 10 ml iced saline
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solution via the CVP port of the PAC and subsequent
detection by the thermistor embedded into the PAC.
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1 « 30 patients were considered eligible for this clinical trial dofe
from January to April 2006 H =8
I
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* Inclusion criteria were age more than 18 years and less WO
than 80 years and elective CABG surgery. Exclusion [ 0HLIQ
criteria were withdrawal of consent, valve pathologies, O 254
left ventricular ejection fraction less than 40%, and =5=
symptomatic peripheral artery disease.
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* A central venous catheter and a PAC (t_hermodilution
catheter; Arrow International, Inc., Reading, PA, USA) WO
1 were inserted via the right internal jugular vein. oL
* The COPAC and the COTranspulm were measured by O =25

triple injection of 10 ml of iced isotone sodium chloride
solution into the central venous line of the PAC.
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1 '« Patients hospitalized in two ICUs of two different dofe
hospitals (Padova and Verona) were enrolled. H =28
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not-recommended PAC placement. O 28
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* Standard haemodynamic monitoring was performed by
PAC and all the patients had a radial arterial line in place
for invasive systemic pressure monitoring. None of the WO
1 above interventions was initiated for study purposes. [ 0HLIQ
PACs (Ref: 774HF75 Edwards Lifesciences LLC) were 0 23
==

connected to VigilanceTM monitors (Edwards
Lifesciences) and placed according to the standard clinical
practice.

* We used three consecutive measurements using the PAC
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by injecting 10 ml of ice—cold saline solution 0.9%. The
final CO was automatically calculated by the device as
the mean of the three measurements.
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* 20 patients scheduled for cardiac surgery with oo
1 cardiopulmonary bypass (CPB) (coronary artery bypass dofe
grafting, valve repair and replacement, and surgery of the H==
thoracic aorta) were enrolled
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* Inclusion criteria were the situations requiring the use of
a pulmonary catheter following the guidelines of the
authors’ university hospital such as left ventricular
dysfunction (ejection fraction 40%), left ventricular
dilatation, expanded abnormalities of the segmental WO
3 contractility, ventricular wall resection, surgery of the dofe
thoracic aorta, mitral valve surgery, pulmonary [ 25
hypertension, right ventricular dysfunction, CPB 2.5 hours,
deep hypothermia, combined operations (coronary artery
bypass graft surgery and mitral valve replacement), and
severe comorbidities (renal insufficiency and chronic
obstructive lung disease).
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c A pulmonary artery catheter (Swan Ganz, Edwards
Lifescience LLC) was introduced via the right internal
jugular vein and installed in the wedge position. Central
venous pressure was measured and recorded | O
1 continuously. The intermittent thermodilution bolus gofye
technique using the pulmonary artery catheter was O ==
conducted in the usual way, 3 injections during apnea;
the monitoring device (Philips IntelliVue) calculated the
mean values of the cardiac output and the subsequent
hemodynamic values
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* Exclusion criteria were reduced left and right ventricular WO
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dysrhythmias, severe valvular heart diseases, intracardiac O 254
shunts, pulmonary artery hypertension, severe arterial =5=
occlusion disease and body weight less than 40 kg
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* triplicate transpulmonary thermodilution measurements of | o
1 20 ml normal iced saline solution were performed to gofye
determine cardiac output measured by intermittent O =k

thermodilution (ICO).
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* our prospective study enrolled 40 patients ages 20 to 70 Cyol
1 years who received liver transplant surgeries in oL
Chang-Gung Memorial Hospital between September 2014 W=
and August 2015.
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1 ¢ In this clinical observational study, nine patients, above dofe
18 and below 80 years of age, were included H =8
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2 EX-Uixa EAE Llol=7t? OoHe
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o= FHES KIS LiotRA=7t?
* Consecutive patients with septic shock, as defined by
the American College of Chest Physicians/Society of
Critical Care Medicine consensus conference, and with WO
3 arterial catheter and PAC in place were included for this [ 0HLIQ
study. Further inclusion criteria were the presence of O 25
mechanical ventilation, sinus rhythm and vasoactive =5=
therapy consisting of dopamine more than 15mgkg1 min1
or any dose of norepinephrine. Preterminal illness was an
exclusion criterion.
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1+ The PAC measurement was performed using intermittent OoHe
bolus CO by averaging three bolus measurements using O 25t

- 177 -



HH: 58

1MA(EHAE): Slagt(2010)

m|1= Torza
10 ml of iced isotonic saline. Injections were not
synchronized to the respiratory cycle. The mean value
was recorded and regarded as the thermodilution CO
(COtd).
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* nineteen consecutive patients were included in this WO
1 clinical observational study. Patients had to_suffer from [ 0HLIQ
septic shock, as defined by the American College of O =54
Chest PhyS|C|anS/SOC|ety of Critical Care Medicine =52
consensus conference.
WO
2 SA-UAT GAE Lloti=1? 0oL
O==
oflgCi~le RAE HiMIE Osti=7t1?
* Patients requiring advanced hemodynamic monitoring, in
addition to arterial pressure monitoring via a radial or
femoral artery catheter, with help of a pulmonary artery
catheter as judged by the medical team, were eligible for | O
3 this study. Additional inclusion criteria were the presence oL
of mechanical ventilation, sinus rhythm, and need for O =4
vasoactive therapy by either dopamine or norepinephrine.
Exclusion criteria where age \18 years, no sinus rhythm,
severe tricuspid regurgitation and aortic valve
regurgitation.
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* The intermittent thermodilution CO measurement was
performed by averaging measurements with help of 3

consecutive central venous injections via the pulmonary | O
1 artery catheter of 10 mL of iced isotonic saline. Values OoHe
were averaged, regardless of outliers, provided that [ 25t

thermodilution curves were adequate and not distorted.
Injections were not synchronised to the respiratory cycle.
The mean value was recorded and regarded as the COtd
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* Thirty subjects, 16 male, aged 45 to 81 yr (mean age oo
1 73.6 yr, mean height 166 * 8 cm, mean weight 76.6 + dofe
14.1 kg), who were scheduled for elective aortic valve H ==
replacement for aortic stenosis, were investigated.
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* Patients were excluded if previous echocardiographic | o
3 investigation revealed evidence of co—existent aortic dofe
regurgitation, or if the cardiac rhythm was other than O =4

normal sinus.
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* A 7 Fr PAC (Edwards LifeSciences Irvine, CA, USA) was WO
introduced into the pulmonary artery via the right internal [ otLQ
jugular vein. Cardiac output was measured by the 025k
==

conventional pulmonary artery thermodilution technique
(Marquette Hellige, Freiburg, Germany), and by analysis
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of the pressure wave registered in the radial artery
(FloTracTM sensor/VigileoTM Monitor). Cardiac output,
measured by thermodilution via PAC and COPW, was
assessed by averaging the results of three
measurement
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1 '« Twentyeight end-stage cirrhotic patients undergoing OLT dofe
took part. m==
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* The exclusion criteria were severe arrhythmia, severe WO
3 peripheral vascular disease, valvular dysfunction, _ OoHe
significant pulmonary hypertension, and uremia resulting [ 23
in_an arterial-venous fistula over the left hand.
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 Continuous CO monitoring by PAC (COPAC), which was
measured by thermodilution using an Oximetrix CO | O
1 computer (Abbott Laboratories) rather than ice-water gofye
bolus injections, was chosen as the reference method O ==

due to concern about hypothermia after frequently
repeated measurements
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* we inserted the thermodilution PAC (Edwards
Lifesciences, Irvine, CA, USA) and a central _ | O
1« venous catheter into the right internal jugular vein. The QoL
tip of the PAC was placed in the right pulmonary artery O =k

* CO measured by PAC thermodilution (ICO), single-bolus
PAC thermodilution
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* Eight MO patients (body mass index [BMI] of N35 kg/m2 0 of
1 and experiencing obesity-related health conditions or BMI [ 0HIQ
of N40 kg/m2) who underwent bariatric surgery (BS) at m=s
the Hospital Clinic of Barcelona were prospectively =5=
studied.
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* Inclusion criteria are: MO patients scheduled for BS with
associated comorbidities (hypertension, diabetes mellitus,
and metabolic syndrome). Exclusion criteria are: age WO
3 ounger than 18 years old, severe cardiovascular [ 0HLIQ
ischemic cardiac disease, cardiac failure, severe heart O 25
valve disease, and rhythm disturbances) and pulmonary =5=
(chronic obstructive pulmonary disease, pulmonary
hypertension, and severe asthma) diseases, and moderate
or severe obstructive sleep apnea syndrome.
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* Right internal jugular vein was cannulated under local
anesthesia and ultrasound guidance. Through a venous

port of 8F catheter, the PAC (Opticath catheter; Hospira, WO
1 Inc, Lake Forest, IL) was inserted. ot
* A bolus CO was calculated, as the average of 4 O =2
==

consecutive measurements performed randomly in the
respiratory cycle over several minutes, each using 10 mL
of ice-cold saline through the venous port of an 8F
catheter PAC
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1 * 31 patients scheduled for diagnostic cardiac otQ
catheterization were enrolled during the period January B =5
2009 through March 2010. =58
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* Patients had a PAC (pediatric Swan-Ganz True Size
thermodilution catheter; Edwards Lifesciences, Irvine, CA)
* In this population of children with pulmonary hypertension | o
1 and children after cardiac transplantation, there was very Oore
poor agreement between cardiac output measured by O =k

thermodilution and that derived from the arterial pressure
waveform.
* the pulmonary artery catheter (PAC) intermittent
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thermodilution technique in pediatric cardiac patients
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1 * Our subjects comprised 15 patients who underwent otQ
kidney transplant surgery, at our hospital, between April B =5
2008 and June 2010. =58
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1 * ICO measurements were obtained thrice using 10-mL 0t
volumes of ice cold saline solution [11]; the average of O 25l
these measurements was used. =5=
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*  We obtained approval from the local ethics committee of oo
1 the Ludwig-Maximilians-University of Munich (approval nr ot
326-11) and written informed consent from 13 patients s
who were considered eligible for this clinical trial from =52
September 2011 to February 2012.
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* Patients older than
* 18 years with an active listing status for single- or
doublelung transplantation and an allocated donor organ
were included. Primary exclusion criteria were withdrawal | O
3 of consent, left ventricular ejection fraction less than 30 dofe
%, patients with chronic atrial fibrillation and patients on O==
a_preoperative extracorporeal membrane oxygenation
(ECMO) device. Secondary exclusion criteria were
intraoperative start of cardiopulmonary bypass or ECMO
device.
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* In this study we used the flow—-directed thermodilution
Swan-Ganz CCOmbo-PAC (Continuous Cardiac _ [l
OutputPAC, Edwards Lifesciences Corporation, USA Mixed ot
1 . S . OoHe
Venous Oxygen Saturation monitoring catheter) to obtain O 25l
continuous data on cardiac output (CO), pulmonary _ Bk
arterial pressure, mixed venous oxygen saturation, cardiac
preload and right ventricular function.
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* This prospective clinical study was approved by the

Institutional Review Board of Chang Gung Memorial | O
1 Hospital, and written informed consent was obtained Ooe
from all participants. Twenty consecutive patients who O =4

received OLT were enrolled in this study from November
2009 to April 2010.
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* Exclusion criteria were preoperative dysrhythmias, (] OHL|Q
significant valvular pathology, intracardiac shunt, and 0251
severe arterial occlusion disease =5=
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* 40 adult patients with New York Heart Association oo
1 (NYHA) classification Il scheduled for elective coronary OoHe
artery bypass grafting (CABG) with CPB and routine PAC H ==
placement were studied.
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* Exclusion criteria were preoperative cardiac arrhythmias, a
permanent pacemaker, left ventricular dysfunction WO
3 (ejection fraction, EF \40%), the need for mechanical [ ofLQ
cardiac support, peripheral vascular disease suggested by O 25
claudication or varicose veins or documented by previous =5=
Doppler studies, valvular dysfunction, intra cardiac shunts,
right atrial or right ventricular mass and coagulopathies.
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1 ° The thermodilution CO measurements W ith the PAC were 0t
performed with constant injections of 10 mL of ice—cold O 254
0.9% saline. =2
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* 20 consecutive patients undergoing elective CABG ot
oL
surgery with cardiopulmonary bypass (CPB) were enrolled O 25l
in this clinical trial. =58
H 0
2 EX-UAL HAE DI/t dofe
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* Inclusion criteria were as follows: age more than 18
years and less than 80 years, sinus rhythm, and
moderately abnormal left ventricular function (ejection
fraction range from 30% to 44%) as per the American | o
3 Society of Echocardiography recommendation for chamber dofe
quantification. Exclusion criteria were as follows: the O =4

withdrawal of consent, moderate—to—severe mitral or
aortic valve dysfunction as detected by preoperative
transthoracic echocardiography, cardiac arrhythmias, intra—
aortic balloon pump, or severe peripheral vascular disease
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¢ ICO measurements were made by the manual injection
of 10 mL of saline solution, at room temperature,

through the PAC atrial port. Three consecutive boluses

were injected without regard to the phase of the W O

1 respiratory cycle over a 2-minute period. In case of CO QoL
deviation greater than 10%, 5 boluses were given, and O ==
the highest and lowest values were rejected. At each
time interval,

e CCO measurements and APCO were recorded
immediately before ICO assessment
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* We conducted a single—-center, prospective, observational oo
1 study in fifty adult Thai patients who underwent elective [ 0HIQ
primary CABG surgery with cardiopulmonary bypass(CPB) m=s
that required PACs and radial artery catheters as part of =52
their standard clinical care.
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* Patients with evidence of pre—operative valvular | O
3 regurgitation, cardiac arrhythmias, intra—aortic balloon Oorie
pumps, severe left ventricular systolic dysfunction or O ==

symptomatic peripheral vascular diseases were excluded.
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* invasive hemodynamic monitoring consisted of cannulation | o
1 of the right or left radial artery with a standard arterial OoHe
catheter and a PAC inserted via the right internal jugular O==

vein(PAC-TD, 7F, Edwards Lifescience, Irvine, CA, USA).
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* Intermittent thermodilution cardiac output(TDCO)
* TDCO values were obtained from an injection of 10 mL
colg isotonic saline through the injectioni port of the
PAC.
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1 34 consecutive adult patients () 18 y/o) with coronary [ ot
artery diseases undergoing robotic-assisted OPCAB were O 25l
enrolled in the study. =58
O
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* Exclusion criteria were severe valvular heart disease, [ otLQ
perioperative severe and persistent arrhythmia, peripheral 0254
arterial occlusion disease, and intracardiac shunt. =58
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* After anesthetic induction and before the start of
surgery, a 7.5 Fr PAC (Swan-Ganz CCOmbo V, Edwards WO
Lifesciences, Irvine, USA) was inserted via the right oL
1 oot
internal Jugular vein through an 8.5 Fr introducer sheath 025k
==

(Arrow International, PA, USA) under ultrasound guidance.
« PAC was connected to HemoSphere™ advanced
monitoring platform (Edwards Lifesciences, Irvine, USA)
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YIVIE HoZq
for CO monitoring (COPAC) and its placement was
considered properly positioned with pulmonary artery
wedge pressure tracing and a continuous CO reading
from the monitor _ _
* This allowed implementing our research on uncalibrated
APWA in comparison with the clinical reference standard
technique (i.e., pulmonary artery thermodilution method)
* pulmonary artery thermodilution (COPAC; reference
method)
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1 « We included 20 consecutive patients undergoing OPCAB QoL
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* The study subjects were 50 patients (30 patients with oo
1 LVEF > 40%, 20 patients with LVEF ( 40%) who were O 0otL
scheduled for elective, isolated, multivessel OPCAB H==
between June 2007 and February 2008
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* The patients with preexisting pulmonary disease, | o
concomitant valvular heart disease, cardiac arrhythmias oL
and peripheral vascular disease were excluded from the O==
study.
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* Upon arrival at the operating room, standard monitoring
devices were applied including a PAC (Swan-Ganz
CCOmbo CCO/SvO2 TM, Edwards Lifesciences LLC,
Irvine, CA, USA), which was inserted via the right
internal jugular vein and connected to an analysis
system (VigilanceTM, Edwards Lifesciences LLC, Irvine, W O
1 CA, USA) for continuous monitoring of the cardiac index Oore
(CCI) and the mixed venous oxygen saturation (SvO2) O 2t
* In this study, the FCI was compared to the CCl and not
with the cardiac index measured by intermittent PAC
thermodilution, which could be a limitation
* We compared the continuous cardiac index measured by
the FloTrac/VigileoTM system (FCI) to that measured by
a pulmonary artery catheter (CCl)
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1 = 30 patients undergoing elective coronary artery bypass [ 0HIQ
graft surgery with hypothermic extracorporal circulation s
were enrolled in the study. =52
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* Exclusion criteria included an age 19 years, refusal to ] otLQ
participate, unobtainable written informed consent, or O 25l
patients undergoing emergency surgery. =5=
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e A 7.5F thermistortipped, flow-directed pulmonary artery
catheter (IntelliCath; Baxter Healthcare Corp, Irvine, CA) WO
1 was then introduced. dofe
* Thermodilution cardiac output was measured with the O =4
pulmonary artery catheter at 7 predefined time points
during the course of the treatment:
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