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CHEST Transparency in Health Care a

Preoperative Briefing in the
Operating Room

Shared Cognition, Teamwork, and Patient Safety

Yael Einav, PhD; Daniel Gopher, PhDD; Itzik Kara, RN, BSN, MHA; Oma Ben-Yosef, RN, BSN;
Margaret Lawn, RN Neri Laufer, MD; Meir Liehergall, MD: and Yoel Donchin, MD

f-mlh:mlmrﬂr\ preoperative team hl'll.'l][lbs conducted to improve patient !iaft_!\ focus maul]\ on
'ul[}])l\ ing identification details l'l.'hﬂl‘dl[lg the patient and the surgical ])nmdurl: Drawing on
cognitive theory prineiples, in this study a briefing protocol was developed that presents a broader
perspective model of the patient and the planned procedure. In addition to customary identifica-
tion details and drug sensiti %, the new briefing also includes review of significant background
information, needed t_'(lui[nllt_'lll, plmlm:d surgery slngl:s, and so forth. The hril:fi]lg conlenl was
developed following 130 continu nonstructured observations conducted in gynecologic and
orthopedic operating rooms. The briefing form was designed as a large poster hung in a visible
position on the operating room wall. The poster guides the team members (ie, nurses, surgeons,
and anesthesiologists) in their conduct. Briefing is conducted orally, and no writlen records are
rl:qulrl_l'l The number of nonroutineg events (ie, situations that, il not corrected, might lead to
patient harm) observed in the 130 surgeries conducted without briefing was compared with the
number of evenls in 102 surgeries in which briefing was conducted. There was a 25% reduction
in the number of nonroutine events when briefing was conducted and a sign ificant inerease in the
number of surgeries in which no nonroutine event was observed. Team members evaluated the
])nt:fulg as most valuable for their own work, the teamwork, and patient !mft_'h. Followi ing the
study, the new bricling formal was accepted and adopted for rouline use. Team briefings
designed to supply a broader-perspective surgery model may be an easy-to-apply tool to reduce

the number of nonroutine events during surgery and increase patient safety.
CHEST 2010; 137(2):443—449

chirurgicka
prokrastinace

Table 1—Nonroutine Events

Category of Nonroutine

1.5 1 prepared on time The laparoscopic screen is not properly

connected ’
1 i 4. Problems with Patient moved to recovery without the
teamwaork anesthesiologist who is busy ’
completing paperwork
0.5 1 The suvgeon roquosts an additions |
instrument, but there is no response .
0 from the circulating nurse

The nurse tilts the table at the end of

§ a5 B No Briefing Fxent Fxamples

[ Briefing 1. Information Missing hemoglobin value prior to ?

5 3 anesteziolo ®
" \\lc)ng ndma. -aph on screen -

= .  of situati ’

o 2. Lack of situation The anesthesiologist begins to wake the

a 25 awareness (knowing patient up while the surgeon declares . .
® what is happening that they are actually in the middle of Zt r‘ a t I

c 2 during surgery) the procedure r than at the end

@ 3. Eqmpm(ntlmprnpc rly  The diameter of the laparoscope is

F4 assemhled or not too hig

L3

[=]

FH*

c

©

£

Mean both Orthopedics Gynecology surgery without coordinating with
the anesthesiologist
departments 5. Compliance with Surgeons begin skin closure before the
procedures nurses finish their count
. 6. Lack of operational Nurse does not know how to operate
FIGURE 3. Mean number of nonroutine events per surgery. knowled, the fluid regulator

7. Equipment failure Drill does not work
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Mental Workload in the Operating Room
NASA-Task Load Index (NASA TLX) (n=30)
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Figure 4: Mental workload in the cardiac surgery operating room varies across the cardiac surgery procedure for individual providers
depending on task complexity and responsibilities. CRNA indicates certified registered nurse anesthetist; CST, certified surgical
technologist; NASA, National Aeronautics and Space Administration; Postop, postoperative; Prep, surgical preparation; RN, registered
nurse; and TLX, Task Load Index. Reprinted from Wadhera et al263 with permission from Elsevier. Copyright ® 2010, The American
Association for Thoracic Surgery.
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Table 2: Reasons for rescheduling surgery — according to anesthesiologists and surgeons

Anesthesiologists (%) Surgeons (%)

Reasons for cancelling operation

e Necessity for additional tests 79 88
e Patient requires intensive treatment 80 52
e Lack of blood for transfusion 74 36
e Lack of skills 03 30
e Lack of drugs or equipment 12 04
e Reluctance to work 03 54

International Journal of Basic and Applied Medical Sciences ISSN: 2277-2103 (Online) 2014 Vol. 4 (2) May-August, pp. 174-181/Sinha et al.




anesthesiologist

noun | an-es-the-si-ol-o-gist | \- thé-zé-'a-ls-jist\

Definition of ANESTHESIOLOGIST

: a physician specializing in anesthesiology




noun

anesthetist

| anes-the-tist | \&- nes-tha-tist, British - nés-\

Definition of ANESTHETIST

- one who administers anesthetics

anesthesiologist

noun | an-es-the-si-ol-o-gist | \- thé-zé-'a-ls-jist\
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Dallas Anesthesiologist Being Sued Over
Deadly Surgery Admits fo Texting, Reading
IPad During Procedures

ERIC NICHOLSON | APRIL1, 2014 | 9:08AM

Mary Roseann Milne, 61, checked into Medical City Dallas on April 13, 2011 for
an operation to correct an irregular heartbeat. The procedure, an AV node
ablation, is routine, at least as far as heart surgeries go, but something went
wrong. Ten hours after her surgery began, Milne was pronounced dead.

The family has filed a medical malpractice suit against Medical City and two
individual doctors involved in the procedure: surgeon Dr. Robert Rinkenberger
and anesthesiologist Dr. Christopher Spillers. It's set to go before a Dallas
County jury in September.

One of the claims the jury will decide is whether Milne was a victim of
"distracted doctoring” on the part of Spillers, a point that was pushed hard by
the family's attorney, Maria Wormington, during depositions in the case. The
depositions provide a clear window into the roles personal technology and
social media can play in the operating room.
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Health & Science By Shefali Luthra July 13, 2015

Do cellphones belong in the operaling room?

(MICHAEL HIRSHON FOR THE WASHINGTON POST )



JAMA | Original Investigation
— &9 Association Between Handover of Anesthesia
MEdlcaI press i Conditions Care and Adverse Postoperative Outcomes
Among Patients Undergoing Major Surgery

Surgery Philip M. Jones, MD, MSc; Richard A. Cherry, MD: Britney M. Allen, MSc; Krista M. Bray Jenkyn, PhD;
Salimah Z. Shariff, PhD; Suzanne Flier, MD, M5c; Kelly N. Vogt, MD, MSc; Duminda M. Wijeysundera, MD, PhD

e Study spotlights risks in anesthesiologist handoffs

O s Handover of anesthesia care associated with @
adverse patient outcomes after surgery

Study lookedatdataforall | DI FETEE R T SR

fald SUCU S CE U U OR MAJOR COMPLICATION WITHIN 30 DAYS OF SURGERY

had neurosurgery, cardiac,

vascular, thoracic, abdominal, 100%

pelvic or urologic surgery :
between 2009 and 2015.
Researchers compared patient
outcomes in surgeries with no
handover and those with a
complete handover.

ERq Email

Complete handaver group

I He-handover group & \<
==
6.8% higher risk 3 E

36% e
: with cm'r?pletc- handover m‘

A complete handover is when : 29%
the initial anesthesiologist : )
hands over care to another : 0% L el
anesthesiologist and does not

returntothe operatingroom.  : Researchers sarnatlmal idelines for anesthesia handovers
: cnuldpuumia y reduce

smsssrssssnns

% of patients

i

Jones PM et al, JAMA 2018

Institute for Clinical Evaluative Sciences _
ices.on.ca LAawson Westerng (: Schulich

Most patients are totally unaware that the anesthesiologist who put them under for
surgery might not be the same one who brings them out even though that 'handoff’
between the two doctors has been linked to a series of negative patient outcomes,
including an increased likelihood of death.
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IMPORTANCE Handing over the care of a patient from one anesthesiologist to another occurs
during some surgeries and might increase the risk of adverse outcomes.

OBJECTIVE To assess whether complete handover of intraoperative anesthesia care is
associated with higher likelihood of mortality or major complications compared with no
handover of care.

DESIGN, SETTING, AND PARTICIPANTS A retrospective population-based cohort study

(&pril 1, 20009-March 31, 2015 set in the Canadian province of Ontario) of adult patients aged
18 years and older undergeoing major surgeries expected to |ast at least 2 hours and requiring
a hospital stay of at least 1 night.

EXPOSURE Complete intranperative handover of anesthesia care from one physician
anesthesiologist to another compared with no handover of anesthesia care.

MAIN OUTCOMES AND MEASURES The primary outcome was a composite of all-cause death,
hospital readmissicn, or major postoperative complications, all within 30 postoperative days.
Secondary outcomes were the individual components of the primary outcome. Inverse
probability of exposure weighting based on the propensity score was used to estimate
adjusted exposure effects.

RESULTS Of the 313 066 patients in the 3% anesteZ“, s 60

(16) years; 49% of surgeries were perfol
elective; and the median duration of sur] % £ "
124-255). A total of 5941 (1.9%) patients by I O ” p re d a n O

anesthesia care. The percentage of patiel

anesthesiology care pmgresswe{y increased each year of thestudy reaching 2.9% in 2015.

Zroup compa complete handovers
e zavazné komplikace mry ccome
adjusted ris| all-cause deat

(aRD, 1.2%[9 V) RD, 5.8% [95% CI,

3 6% to 7.9%] 3'6 vs' 8/0 . ys of surgery

{aRD, 1.2% (95 cr—orrrozrrer—1

COMCLUSIONS AND RELEVANCE Among adults undergoing major surgery, complete handover
of intraoperative anesthesia care compared with no handover was associated with a higher
risk of adverse postoperative outcomes. These findings may support limiting complete
anesthesia handovers.

JAMA. 2018:319(2):143-153 _ doi:1 0100 fjama 2017 20040



1. Precenéni vlastnich schopnosti.

2. Pozdni volani o pomoc.

3. Nedostatecné promysleny postup bez radného

zalozniho planu.

4. Spatna / nedostatecna komunikace s ostatnimi.
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Deep Neuromuscular Block Improves Surgical Conditions
during Bariatric Surgery and Reduces Postoperative Pain: A
Randomized Double Blind Controlled Trial
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Influence of deep relaxation on surgical conditions. Leiden-surgical rating scale (L-SRS) values of patients during
a deep neuromuscular block (target PTC 2-3; orange, n = 50) and during a moderate neuromuscular block

(target TOF 1-2; blue, n = 50). Values are mean (95% confidence interval) with confidence intervals derived from
bootstrap analyses. * Mann-Whitney-U test p < 0.01 versus moderate block.
doi:10.1371/journal.pone.0167907.g002



Score Interpretation Treatment group

Moderate block I pggp block

Optimal conditions 10% |(?0%)

Good conditions 20% 20%

W | = | un

< Acceptable conditions 55% by
2 Poor conditions 10% 0%
1 Extremely poor conditions | 5% 0%

Discussion: We aim to show that under the right conditions
the perceived opposing goals of surgeons and anesthesiologists
(optimal surgical conditions vs. optimal postoperative conditions)
may be met without compromise to either.

Boon et al. Trials. 2013 Mar 1;14:63



International Journal of Obstetric Anesthesia (2019) xxx, xxx—xxx
0959-289X/% - see front matter © 2019 Elsevier Lid. All rights reserved.
https://doi.org/10.1016/].ijoa.2019.08.005
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Surgical conditions with rocuronium versus suxamethonium
in cesarean section: a randomized trial

J. Blaha,™" P. Noskova,»" K. Hlinecka,” V. Krakovska.® V. Fundova,” T. Bartosova,*
P. Michalek,” M. Stritesky”

Table 2 Times from induction of anesthesia to end of surgery; and induction characteristics.

Surgical Rating Scale for Delivery

p<0.001

Rocuronium

Sukcinylcholin

Rocuronium group Suxamethonium group Difference in means P-value
Mean Median mean median

Induction — delivery interval (s) 268.4 (72.9) 265 (223-330) 275.6 (63.4) 267 (239-400) -7.2(-39.5to 19.3) 0.62
Induction — intubation interval (s) 105.8 (33.7) 108 (77-134) 67 6(32]) 63 (50-123) 38.2 (24.4 to 52.0) <0.001
Incision — delivery interval (s) 146.6 (68.3) ¢as incize - porod ) 201 (167-277) —49.7 (—74.8 to —24.4) 0.0002
Intubation — incision interval (min) 15.8 (6.9) P 10 (3-29) 4.1(04to 7.8) 0.061
Length of surgery (min) 39.3 (8.9) 146 vs. 196 sec 38 (26-54) 0.1 (—4.0 to 3.8) 0.976
End of surgery to extubation (min) 5.2 (4.6) F(0-13) B3 (0.5) 8 (2-19) —3.5(-58t01.4) 0.002
SRSD (points) 3.73 (0.53) 4(3-5) 2.77 (0.55) 3(24) 1.0 (—0.01 to 0.20) <0.001
Blood loss (mL) 533 (76) 500 (500-600) 538 (98) 500 (500-650) —5(—38 to 28) 0.859
Thiopental (mg/kg) 4.7 (0.16) 4.7 (4.5-5.1) 4.7 (0.21) 4.7 (4.5-5.3) 0.471
Muscle relaxant dose (mL/kg) 0.092 (0.01) 0.093 (0.090-0.106) 0.095 (0.00) 0.094 (0.09-0.106) 0.072
Muscle relaxant dose (mg/kg) 0.55 (0.05) 0.56 (0.54-0.65) 0.95 (0.04) 0.94 (0.9-0.11) 0.177

Data are presented as mean (SD) or median (range). Difference between the groups is expressed as median (95% confidence interval). SRSD: Surgical rating scale for delivery.



TABLE 24-1 COMMON WEIGHT SCALARS

Figure 5. Graphs show the observed T4/T1 twitch ratio upon spontaneous neuromuscular blockade = —
. . L. . .. L. lame quations
reversal following rocuronium administration, conditioned on administered dose and use of sevoflurane Teraal oy ARTa
weight 50 kg + 2.3 kg for each 2.54 cm (1 in) over

152 cm (5 ft)

anaesthesia (n = 59).

Female:
PERY®I TABLE 24-2 DOSING WEIGHTS BASED ON
152
0.6 mg kg™ rocuronium (n=41), 0.9 mg kg™ rocuronium (n=12), 1.2 mg kg™ rocuronium (n=4), tean body s VARIOUSIDOSINGISCAEARS
no sevoflurane added fl no flurane added mass A1 176-cm (6-ft) Male
° 150 kg 150 T0kg Female
] i s 1.07 68 kg (BMI = 22) 185 kg (BMI = 66)
E - 100 Fat free Male: Dosing Dosing
I ASESL éz'r‘rz‘: Dosing Scalar Weight (kg) Weight (kqg)
'i_ 50 50 (9.27 Total body weight 68 185
[; Pharmacokinetic 52 4 (TBW)
E 5 o mass?©.37 Ideal body weight 71 71
0 50 100 150 200 250 0 50 100 150 200 250 0 50 100 150 200 250 C‘xﬁ;ﬁ?ﬁﬁd” i (IBW)
Time after rocuronium (min) Time after rocuronium (min) Time after rocuronium (min) Lean body mass 55 62
5 BMI, Body mass index; FFN (LBM)
ideal body weight; ILBM, Fat-free mass (FFM) 55 87
7BW, total body weight o rrracted body 68 115

*The dose/kg using IBW, |

the dose/kg using TBW weight (CBW)

Br J Clin Pharmacol. 2011 September; 72(3): 415-433.

BMI, Body mass index (kg/m?).

Table 2. Pharmacodynamic parameters.

The Prolonged Duration of Rocuronium in Chinese Patients

Linda M. Collins, MB, BCh, BAO, FFARCSI*, Joan C. Bevan, MD, FRCAt, (nn:]elgl) (XTZZ)
David R. Bevan, MB, MRCP, FRCA*, Giselle C. P. Villar, MDt, Raymond Kahwaji, MD, FRCPCt, ONSET TIME (seconds) 104.7 (12.2) 92.5 (14.2)%**
Michael F. Smith, MD, FrRcpct, and Frangois Donati, PhD, MD, FRCPCH CLINICAL DURATION (minutes) 313(5.5) 43.1 (.9)%*+
Departments of Anesthesia, *Vancouver General Hospital and 1British Columbia’s Children’s Hospital, University of RECOVERY INDEX (minutes) 14.8 (4.0) 14.7 (5.0
British Columbia, Vancouver, British Columbia, and {Université de Montréal, Montréal, Québec, Canada Data are means (SD - standard deviation), ***p < 0.0001

140 1 min

140 7 90 1 min

Xxvi.

We compared the potency and duration of action of of control and to TOF0.25,0.50, and 0.70 were recorded. 120 [re0%]
rocuronium in Chinese and Caucasian patients during ~ For both adults and children, recovery occurred later in 135 0
general anesthesia. Thirty-six women (18 Caucasian Chinese than in Caucasian patients (P < 0.05 for T, of 100 120 - 100
and 18 Chinese) and 36 children (18 Caucasian and 18 10%, 25%, 75%, and 90% and TOF to 0.7). The 50% effec- ] 80
Chinese) were evaluated during the administration of tive dose was smaller in Chinese adults (125 + 63 vs i w0 0
propofol/fentanyl anesthesia. Patients in each age 159 * 66 pg/kg) and Chinese children (171 + 43 vs 60 - 40 ® 60 102 e
group were randomized into three subgroups to re- 191 * 46 pg/kg) than in Caucasian adults and children, w© 30 s8 W
ceive single doses of 0.06, 0.12, or 0.18 mg/kg rocuro- but the difference was not statistically significant. In 20 = 50 7
nium (adults) or 0.12, 0.18, or 0.24 mg/kg rocuronium adults, time to 25% T, recovery was 43 = 13 min in Chi- 20 0 »* 20

)

(children). Neuromuscular blockade was assessed by
electromyography of the adductor pollicis after train-
of-four (TOF) stimulation of the ulnar nerve. Dose re-
SPDI\SE curves were CDrlStnleEd WhE'l'l maximum neu-
romuscular depression of the first twitch of the train
(T,) was obtained. A second bolus dose of rocuronium
was then administered to a total dose of 0.6 mg/kg. The
times of spontaneous recovery to T, 10%, 25%, and 90%

nese patients and 33 = 10 min in Caucasian patients
(P < 0.05). The corresponding values were more rapid
for children: 30 £ 10 and 24 * 6 min (P < 0.05). We
conclude that the recovery from rocuronium neuro-
muscular blockade was longer in Chinese compared
with Caucasian patients and in adults compared with
children.

(Anesth Analg 2000,91:1526-30)
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youngF youngM  elderly F  elderly M

Fig. 2. Onset time in seconds (= time interval from
the completion of the intravenous injection of
rocuronium to maximal T, depression in TOF-
stimulation).

Data are medians. The percentage values describe
the increase compared to young females.

M = males. F = females. Young = age 2040 yrs,
Elderly = 6075 yrs

youngM  youngF  elderlyM elderly F

Fig. 3. Clinical duration in minutes (= time interval from
the completion of the intravenous injection of
rocuronium to spontaneous recovery of T, t0 25%
of the control value in TOF-stimulation).

Data are medians. The percentage values describe
the increase compared to young males.

M = males. F = females, Young = age 20-40 yrs,
Elderly = 60-75 yrs

Adamus et al. Biomed Pap Med Fac Unit

youngM  youngF  elderlyM elderly F

Fig. 4. Interval to full recovery in minutes (= interval
from the completion of the intravenous injection
of rocuronium to spontaneous recovery to TOF-
ratio 0.90, which reflects complete recovery from
the block).

Data are medians. The percentage values describe
se compared to young males.
ales, F = females, Young = age 20-40 yrs,
Elderly = 60-75 yrs

iv Palacky Olomouc Czech Repub. 2011 Dec; 155(4):347-354.




Anesthesiology 2009; 110:759-65 Copyright © 2009, the American Society of Anesthesiologists, Inc. Lippincott Williams & Wilkins, Inc.

Epidemiology of Anesthesia-related Mortality in the United
States, 19992005

Guohua Li, M.D., Dr.P.H.,* Margaret Warner, Ph.D.,t Barbara H. Lang, B.S.,T Lin Huang, M.S.,§ Lena S. Sun, M.D.||

Table 2. Anesthesia-related Deaths by Type of Complication,
United States, 1999-2005

Number of
Type of Complication Deaths %
Complications of anesthesia during preghancy, 79 3.6

labor, and puerperium

Cardiac complications 60 2.7
‘ Overdose of anesthetics 1,030 46.6 h

Inhaled anesthetics 233 10.5
Intravenous anesthetics 419 19.0
Other and unspecified general anesthetics 254 11.5
Local anesthetics 86 3.9
Unspecified anesthetics 38 1.7
Adverse effects of anesthetics in 940 42.5
therapeutic use
Opioids and related analgesics 439 19.9
Benzodiazepines 42 1.9
Other and unspecified general anesthetics 40 1.8
Local anesthetics 137 6.2
Unspecified anesthetics 257 11.6
Other complications of anesthesia 162 7.3

Malignant hyperthermia 22 1.0
- Failed or difficult intubation 50 23 -
Total 2,211 100.0

ICD-10 = International Classification of Diseases, 10th Revision.




The RECITE Study: A Canadian Prospective,
Multicenter Study of the Incidence and Severity of
Residual Neuromuscular Blockade

Louis-Philippe Fortier, MSc, MD, FRCPC,* Dolores McKeen, MD, MSc, FRCPC,t

Kim Turner, BScPhm, MSc, MD, FRCPC, 1§ Etienne de Médicis, MD, FRCPC, || Brian Warriner, MD,
FRCPC,q Philip M. Jones, MD, FRCPC, MSc,#** Alan Chaput, BScPhm, PharmD, MD, MSc, FRCPC, 11
Jean-Francois Pouliot, PhD,++ and André Galarneau, MSc, PhD++

BACKGROUND: Postoperative residual neuromuscular blockade (NMB), defined as a train-of-

Anaesthesia 2017, 72 (Suppl. 1), 16-37

Maguib et al. | Basis of neuromuscular monitoring

Incidence (%)

The RECITE Study
100% A
90% -
80% -
70% -
u209
60% - u0.8.<0.9
50% - 0.7-<0.8 Figure 2. Incidence of residual neuromus-
"0.6-<0.7 cular blockade. nTOFr = normalized train-of-
40% 1 =<0.6 four ratio; TOFr = nonnormalized train-of-four
ratio.
Tracheal PACU Arrival Tracheal PACU Amival

30% 1 15.0%
20%

10% ; .
0%

Extubation (nTOFr) Extubation (TOFr)
(nTOFr) (TOFr)

CONCLUSIONS: Residual paralysis is common at tracheal extubation and PACU arrival, despite
qualitative neuromuscular monitoring and the use of neostigmine. More effective detection and
management of NMB is needed to reduce the risks associated with residual NMB. (Anesth
Analg 2015;XXX:00-00)
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Table 2 Selected reports of postoperative residual paralysis, 2006-2016.

Study
Cammu et al. [26]

Maybauer et al. [88]

Murphy et al. [89]
Butterly et al. [14]
Yip et al. [90]
Murphy et al. [7]

Cammu et al. [91]

Kumar et al. [92]

Morton et al. [93]

Esteves et al. [94]

Kotake et al. [17]

Pietraszewski et al.
1¢5]

Fortier et al. [96]
Xara et al. [97]

Ledowski et al. [58]

Brueckmann et al.
[29]

Batistaki et al. [18]

NMEBA, neuromuscular blocking agent; TOF, train-of-four;

Intermediate-acting
NMBA

Atrac/Cis/MivRoc
Outpatients
Inpatients

Cis
Roc

Roc

Ved/Cis
AtraciVecRoc

Roc

Atrac/Rod/Miv

Vec
Atrac
Roc

Atrac/Cis/RocVec

Roc

Roc
Roc
NMBAs used in

66% of patients
Atrac/RocNec

Roc

Roe/Cis

Reversal

In 26%
In 25%

None

Yes

Yes
In 65%

Yes

None

Neo

SGX

Yes in 100%

Yes (67% of
patients)

None
Neo
SEX
Mone

Yes

Yes

Yes (48% of
patients)

Yes-Neo
Yes-SGX

Yes-Neo
Yes-SGX

TOF
Threshold

0.9

0.9

0.9
0.9
058

0.9
0.9
0.9

0.8

0.9

0.9

0.9

0.9

0.8

0.9

09

0.8
0.9

0.9
0.9

Monitoring
modality

Clinical
{49% of cases)

AMG
AMG

AMG
Subjective

Subjective
Mot reported

AMG

Subjective

Subjective
(38% of cases)

Mot performed

Subjective

Clinical

Mot used

Optional
Optional
Optional (used in
23% of patients)

Subjective

Clinical

Residual

paralysis Comments

38%
47%

57%

St
30%
22%
3%

15%
50%

15%
15%
2%

66%
60%
46%
30%

26%

13%
24%

4%
44%
64%
18%

28%

43%
0%

14.6%
9.5%

One of 320 inpatients
required re-intubation
in PACU; Subjective
assessment did not
decrease incidence of
residual paralysis

Variability in duration
of action of Roc greater
than Cisatrac

AMG lowers RNME risk

Less RNME with Cis

21% of patients with
RNMB required airway
support

AMG monitoring lowers
RNMB

Body mass index we an
independent predictor
of desaturation in PACU

RNME resulted in
reductions in forced
vital capacity and peak
expiratory flow

CRE present in 51% with
RNMB

Incomplete recovery more
frequent after reversal
than no reversal
{31% ws. 17%)

RNMBE as high as 9%
with SGX without
maonitoring

Incidence of RNMB was
A44% in elderly and 20%
in young patients

Incidence of RNMB was
56% on PACU arrival

CRE more common (46%)
in patients with RNMB

RNME after neo reversal
was twice as high as no
reversal in paediatric
patients

OR discharge shorter in
SGX-treated patients

Female gender and
co-morbidities increased
incidence of RNMB

RMMB, residual newromuscular block; Atrac, atracurium; Cis, cisatra-
curium; Vee, vecuronium; Roc, rocuronium; Miv, mivacurium; PACU, post-anaesthesia care unit; AMG, acceleromyography; CRE,
critical respiratory events; SGX, sugammadex; OR, operating room.
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Fig. 4. Predicted probabilities of postoperative pulmonary compli-
cations in different age groups in orthopaedic, gynaecological, and
major abdominal surgery with a duration of anaesthesia of less than
200 min. The full lines represent patients having residual neuromuscu-
lar block (TOF <0.70) following the use of pancuronium, the broken
lines patients with TOF =0.70 following pancuronium and all atracu-
rium and vecuronium patients, independent of the TOF ratio at end
of anaesthesia (see text for further explanation).

Table 5
Comparison between patients with and without POPC. Median
values and 25th—75th percentiles are given.
Patients Patients  Significance
without POPC with POPC level
/\ (n=644)  (n=46) P
Age in years 51.6 65.0 0.000011
(38-66) (56-76)
Duration of anaesthesia 150 193 0.000027
(115-190)  (160-230)
Duration of surgery 92 121 0.00028
{65—130) (90-165)
Central temperature at 36.0 35.7 0.00084
end of anaesthesia (°CY/ (35.6-36.5) (35.2-36.2)
AN

N

Berg H et al. Acta Anaesthesiol Scand. 1997 Oct;41(9):1095-1103
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Figure 1. Scattergram of the individual values of the potentially
unsafe period of recovery in the 2 groups after antagonization of a
rocuronium-induced neuromuscular block with either neostigmine 50
ug/kg or sugammadex 2 mg/kg. The potentially unsafe period of
recovery is defined as the time gap between loss of visual fade by
using a peripheral nerve stimulator until objective train-of-4 ratio has
returned to >0.9.

Illman HL et al. Anesth Analg 2011;112:63-8
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DOPORUCENY POSTUP PRO POUZITI
SUGAMMADEXU
Vychodisko

Pogperadni rezidudini neuromuskuldmi blokdda [postaperative residual curarization; PORC) je viznamné komplikujict
dusledek poddni svalové relaxace béhem operadniho vikenu o vyskytuje s= of u J0-60% pocientd pf pfiezdu na
Jednotka pognesterické péde (PACU). Je spajena e nvienym wiskytem pooperadnich respiralnich kompiikac] jako je
hypoxemis, preuwmonie @ atelektdza, o 5 prodioufency délkou pobytu ng PACU [ v nemacnici.

CAVE: Neexistuje fddné klinické vydetrenl které spolehlivé posowd! aktuding mire zotaven! = neuromuskuldrni blokady
(NMB). Jedinou spolehliveu metadou je pristrojovd moniorace.

Rizikowvé faktory vzniku postanestetickych komplikaci v souvislosti s PORC:

MNa strané pacienta: Die vikonu:
O asailavice O laparoskopicke wikony
O wvéknad 75 let O brenchoskopické wikony
O obezita s BMI =40 O bariztricka chirurgie
O neurcdegenerativni onemocnéni O abdominélni vykeny s horn LPT
[0 CHOPM / jiné zdvainé plicni onemocnénl O plicni resekéni wikony
se sniZenou respiraéni rezenvou O wykony s NMBE deléi ne# 3 hod
O Sleep Apnea syndrom O urgentai wiken / wykon v UPS
O zdvaind polymarbidita [ velks krevni zhrita
O PoONV v anamnéze O perioperaéni hypotermie

Podminky podani sugammadesu:

1. PouZiti rocurcnia nebo vecuronia

2. Manitaorace hloubky nervosvaloveé blokady (TOR

3. Dodrfovani zésad bezpedné anesterie dle doporudenéhe postupu CSARIM (2017)

4, Anesteziologové ber spedializované zplsobilosti musi o podéni sugemmadexu pfedem informaovat
|&kafe provadéjictho odbomy dozor/dohled.

Kontraindikace podani sugammadexu:

1. Sugammadex je kontraindikovén u nemocnych s predpoklddanou pokradujici pooperacni UPY z jinych
divodd, ne? je rezidudini kurarizace,

2. Alergie na sugammadex nebo Bridion

3. TéFka rendlni insuficience

Pracovnd postup | PP-KARIM-030) strana 2z 2 | verze 372021

DOPORUCENY POSTUP PRO POUZITIi SUGAMMADEXU

Klinické situace s indikovanym poddnim sugammadexu:

1. Meofekavané zkrécenl vykonu, koy nelze fekat na spontanni zotaveni na operadnim sdle & PACU/IP
(peroperacné Ziigténé inoperabilnl malignity, nepfesna klinicka diagndza, chirurgicky zazrak apod.).

. Mutnost hiuboké/stredni blokddy aZ do konce operaéniho wykonu

. Mestandardné dlouna zotavovad faze (s nemoZnosti feseni stavu podanim inhibiton cholinesterazy)

Vysoce rizikovy pacient stran vzniku PORC (3 a vice rizikovych faktord)

. Elektrokonvulzoterapie

. Endoskopie s nutnostr svalové relaxace (bronchoskopie, mikrolaryngoskopie, esofagoskopie)

. Repozice velgych kloubd v kritké celkové anestezii se svalovou relaxaci

. Situace CICO (Can't Intubate, Can't Oxygenate) po podani rocuronia

[ = (R R S FT I ¥

Davkovani:
Podani sugammadexu, mimo rescue dekurarizadi pfi nedspéiné RS, je vidy titracni dle TOF 2 s jeho clovou
hodnotou =90%. Mejnifsl moind dvodni davka je 4 mafkg u velmi hlubok & blokady, 2 mgskg u hluboké
blokady 2 1 ma/kg U stiedni blokédy a v zotavovac fzi. @ oe | i
y a/kg iy { OFF \_ABEL
Qéekavany efekt (inku podani sugammadexu je 2,7 min prdsesstifidm 2 3,5 min pro vecurcnium. Pokud
tedy do 4 minut neni efekt sugammadexu dostatedny, podava se titracné dopliujici davka po 1 mg/kg a2
dao poZadovanéha efektu TOF-ratio =90%. Pfi hodnotach TOF-ratio =45% je doplfujicl davka 0,5 mog/kg.

Pro antagonizaci dcinku MME ve fazi zotaveni je nutno vEdy zvaZit nejdfive podani syntostigminu v davee
1 mg, sugammadex je indikovén pouze pfi nedostatedném Ufinku po 15 min & u pacentd s vysckym
rizikem PORC.

V' pfipadé situace CICO je ddvka sugammadexu 8 mg/kg pfi davee rocuronia 0,6 mg/kg nebo 16 mgskg pfi
davce rocuronia 1-1,2 ma/skg.

Podani relaxancia

I [ -~ L,foLﬂJILﬁ“Lﬁ i

(/45 #Jhtﬂ
b A \
‘ \_\_;' > k_Y_) | M | W
Uraved Mastup idinku Velmi hluboky blok Hiuboky blok  Stfedni Blok Zotaveni
blokidy  TOF-count 21 TOF-count O TOF-count 0 TOF-count 1-3 TOF-ratio <90%

PTCO PTC 21
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F 4 | | 028 02 Iy o reversal
05.|.3.ié§éo 40 50 60 70 80 90 100 110
0 20 40 60 80 100 Time after rocuronium bolus dose (min)
Time after rocuronium administration (mh] Figure 2. Observed train-of-four (TOF) data (+) and the
Fi 1T d i of.f TOF . d results of simulations (solid lines) of various sugammadex
gure 1. lemporary decrease In train-of-four ( ) ratio an dosing amounts. Muscle relaxation rebound only occurs for
T1 during re\fe.rsal of rocuronium-induced musdf} 'relaxanon sugammadex doses in a limited range. The simulations
(0-'9 mg/kg) Wlth'sugammadex' (0.5 mg/kg admmlsterec'l "42 indicate that for this patient, doses larger than about 1
min after rocuronium). At the time of sugammadex adminis- mg/kg are sufficient to achieve rapid muscle relaxation
tration the posttetanic-count (PTC) value was 1. reversal and avoid muscle relaxation rebound.

Eleveld DJ et al. Anesth Analg 2007;104:582—4

= Deep block Dose Moderate block Dose
- -
‘ bgod';g'r’l‘ If spontaneous recovery of the 4 I‘I'Ig]kg If spontanecus recovery has reached the 2 mg/kg
el twitch response has reached 1-2 reappearance of the second twitch (T;) in
f W
t? " PTCs, no twitch responses to TOF response to TOF stimulation
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