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The Benefits of
Neuromuscular

Blockade
1926

BRITISH MEDICAL ASSOCIATION MEETING,
NOTTINGHAM.?

The Section of Anasthetics of the British Medical
Association Meeting held sessions on the mornings of
July2ist, 2¢nd, and 23rd, Dr.Samuel Johnston, of
Toronto serving as President.

The first meeting of the Section of Anasthetics of
the British Medical Association was held at University

College, Nottingham, on July 21st, 1926.

The President, Dr. Samuel Johnston, in declaring the
meeting open, extended a cordial welcome to the mem-
bers of the Section, and particularly the members of the
sister association, the Associated Anasthetists of the
United States and Canada. He then called upon
Dr. A. L.Flemming (Bristol), to act as his deputy while
he read his paper :—

“THE FUTURE OF ANAESTHESIA"



THE USE OF CURARE ¥ GENERAL AVESTHESLA
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Anesthesiology 1942;3:418-20
[he use of curare i 23 patients by Harold Griffith and Enid Johnson in 1942

changed anesthetic practice throughout the world and heralded the start of the
modem era of anesthesiology. The introduction of curare allowed adequate muscle
relaxation at a lighter, and therefore better-tolerated, degree of general anesthesia

Many allergic reactions, no short onset, long acting NMB, no good reversal
No good muscle relaxation possible




Table 1. Main neuromuscular features of the new relaxants in comparison to pancuronium,
atracurium and vecuronium.

Onset time Duration
of the of clinical
EDg, Intubating intubating relaxation
(ng/kg) dose (mg/kg) dose (min)  (min)
-Doxacuriuvm——— 30 0.03-0.05 5-10 50-150
Dipecurenium—— 45 0.05-0.07 4- 7 45-100
Mivacurium 70 0.15-0.2 2- 4 15~ 20
Rocuronium 300 0.5- 0.6 1- 2 25— 35
Pancuronium—— 60 0.08-0.1 3-5 50-100
“Atracurium— 225 0.4- 0.5 2- 4 25— 35
Vecuronium— 40 0.08-0.1 2- 4 25~ 35

The variability in the onset times and the duration of clinical relaxation is greater in agents which
are slower in onset and longer acting.

The weakest NMBA's have the best predictable short

onset time and shortest duration
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Probability of endotrache
succinylcholine or rocurc

Succinylcholine
Rocuronium

p < 0.0001
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e Tang L Acta Anaesthesiol Scand. 2011;55:203 Desaturation
following rapid sequence induction using succinylcholine
vs. rocuronium in overweight patients.

e Succinylcholine was associated with a significantly more rapid
desaturation and longer recovery of oxygen saturation than
rocuronium during rapid sequence induction in overweight
patients.
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Rocuronium 1.2 mg/kg M Bridion 16 mg/kg  Succinylcholine 1 mg/kg
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*P < 0.0001 versus succinylcholine treatment group;
results based on intent-to-treat population.
SEM, standard error of mean.

Data from Spectrum trial.




C—J Succinylcholine
B Rocuronium
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Excellent Good Poor

ga M et al. Anesth Analg 2005;101:1356-1361

Intubation conditions
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4. Patient is able to lift his head for more than 5 s.

5. Patient is able to breath spontaneously without
obstruction when extubated.

This is all wrong and might lead to insufficient reversal




PORC (Post operative residual curarisation) remains h]gh -z

whatever NMBA you use

Table 1. Patients (%) With Train-of-Four (TOF) <90% - Frequency Distribution of Neuromuscular Blocking Drug (NMBD
Given at Induction of Anesthesia, Frequency Distribution of the Intraoperative Variables Examined Before Tracheal
Extubation, and Distribution of a Tympanic Temperature <36°C at Arrival in the Postanesthetic Care Unit (PACU)

Outpatients with

Inpatients with

Outpatients TOF <90% Inpatients TOF <90%
NMBD
Atracurium 23% (75/320) 51% (38/75) 36% (114 /320) 43% (49/114)
Cisatracurium 2% (6/320) 33% (2/6) 2% (8/320) 62% (5/8)
Mivacurium 50% (160/320) 23% (37 /160) 15% (48/320) 35% (17/48)
Rocuronium 22% (71/320) 39% (28/71) 44% (141/320) 48% (67/141)
Succinylcholine 2% (6/320) 17% (1/6) 1% (2/320) 50% (1/2)
Missing data 1% (2/320) 50% (1/2) 2% (7/320) 29% (2/7)
Intraoperative Variables
Examined Before Tracheal
Extubation
Clinical criteria 49% (156/320) 44% (69/156) 45% (142/320) 30% (42/142)
Pharmacological reversal 26% (83/320) 36% (30/83) 25% (81/320) 44% (36/81)
NMT monitoring 12% (37 /320) 62% (23/37) 11% (34/320) 29% (10/34)
Combinations of clinical tests/ 11% (36/320) 50% (18/36) 18% (59/320) 32% (19/59)
pharmacological reversal/
NMT monitoring
Missing data 2% (8/320) 12% (1/8) 1% (4/320) 0% (0/4)
Tympanic temperature at arrival
in the PACU
Temperature <36°C 46% (146/320) 34% (49/146) 70% (223/320) 43% (97 /223)

NMBD = neuromuscular blocking drug, TOF = train-of-four, NMT = neuromuscular transmission. PACU = postanesthetic care unit.

The clinical criteria were those used in daily practise, at the discretion of the individual anesthesiologist.



D Intraoperative NMB agents’ monitoring and/or
antagonisation

’ Postoperative residual neuromuscular blockade in
recovery room (TOF ratio <0.9)

international CAPE JPMulier 8 9 aug 201




Sugammadex (n=50 )
Neostigmine (n=43 )
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e Reversal
e Tof 90 % needed
e Predicatable reversal




measure the single twitch or on one muscle ti
no answer and assume that all muscles are relaxed.

This is all wrong and might lead to insufficient NMB

FARC 2012 JPMulie
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Fig. 21.4 Onset and recovery of neuromuscular blockade after injection of vecuronium

0.07 mg/kg at four muscles. (Data from Donati er al. 1990, 1991.)
FARC 2012 JPMulier






0
-
S
Z
o
(]
r4
w
[
Q
w
X
o
>
w

RISING PLATEAU PHASE
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1. Electrodes dried out: no electrical current

3. Thumb

1.  Not free movable
2. No preload or no resistance

4. Cold muscle, bad perfusion
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Fraction of receptors occluded

From Stoelting: Pharmacology & physiology in anesthetic practice
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Posttetanic Twitch Twitch
count count response
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Level of block Intense block Deep block Moderate block Superficial block

Response to TOF TOF count 0 TOF count 0 TOF count 1-3 TOF count 4
Response to PTC PTCO PTC 21 PTC 220 T4/T1%

e Moderate blockade: reappearance of response to TOF stimulatior

e Superficial blockade: T4 response divided by T1 response

ount; TOF, frain-of-four.




Intense block

TOF count 0
PTCO

e Continuous infusion of succinylcholine -> rocuronium &
suggammadex

e But | can intubate without NMB ! ! !

e High dose Sevoflurane-Remifentanyl-Propofol or awake !
e Yes ... but not ideal in most patients...




e Anesthesiologists must be conscious with the use of remifenta

e Demirkaya M J Clin Anesth. 2012;24:392. The optimal dose of

remifentanil for acceptable intubating conditions during
propofol induction without neuromuscular blockade.

e Frhan E Eur J Anaesthesiol. 2003;20:37 Tracheal intubation
without muscle relaxants: remifentanil or alfentanil in
combination with propofol.

¢ intubating conditions were significantly better in patients who

received remifentanil 4 microg kg(-1) compared with those who
received alfentanil 40 microg kg(-1) or remifentanil 2 microg

kg(-1).

FARC 2012 JPMulie



% of patients

100%

80%

60%

40%

20%

0%

Vocal cords

2 Min group

Monitoring group

'O Poor
0 Good
M Excellent

% of patients

100%

80%

60%

40% -

20%

0% -

Reaction to tube insertion or cuff inflation

2 Min group Monitoring group

26

' O Poori
0 Good
H Excellent

2-Min group = Tracheal intubation 2 min after administration of atracurium;
monitoring group = Tracheal intubation at maximum block.
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Thickening of the left vocal fold Hematoma (caused by bleec
(localized swelling of the mucosa) into a vocal cord) of the |
at 24 h after surgery cord at 24 h after
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Deep block

TOF count 0
PTC 21

¢ Smal movements can be deadly

e But | can do this without NMB ! ! !

e Deep anesthesia with inhalation or remifentanyl.
e Yes but...not ideal in most patients.



® Pigs have a non linear behaviour different from humans
e Flastance is not changing either in humans

e A comparison of the effect of two anaesthetic techniques on
surgical conditions during gynaecological laparoscopy

e Williams MT. Anaesthesia. 2003; 58: 574

¢ No supplemental muscle relaxants are required during propofol ,
remifentanil total intravenous anesthesia for laparoscopic pelvic surgery. .

e Peak CM J laparoendosc Adv Surg Tech 2009; 19: 33
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Shadow block




* Moerer O. Anasthesiol Intensivmed Notfall
Schmerzther. 2005;40:217

« The diaphragm is more resistant than the
% adductor pollicis to rocuronium and has a
~ .= faster recovery of the twitch height.
' - . Cantineau JP Anesthesiology. 1994;81:585
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Time difference whe
between abdomen — addt

Sensibilité a atracurium des muscles abdominaux latéraux* §

K. Kirov, C. Motamed, X. Combes, P. Duvaldestin, G. Dhonneur**

Twitch (% de C)

P<0.05Ab L vs AP

012 3

Temps (min)

Inj. atracurium
(0.5 mgekg)
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Solution to Both Problem:s:
Continuous Infusion to a Deep BIlc

Depth of block

Intubation

End of surgery

Scheduled procedure time

Current practice

- = = = Potential

ractice

Deep NMB could remain in place
for duration of procedure
followed by rapid
predictable reversal

MOEE M M M N W R N W e e

Potential for
residual block

Y/

Extubation
TOF 20.9




The Benefits of Deep Neuromuscular
Blockade: Surgical Procedure

Low pressure versus standard pressure pneumoperitoneum in
laparoscopic cholecystectomy (Review)

Gurusamy KS, Samraj K, Davidson BR

Authors’ conclusions
Low pressure pneumoperitoneum appears effective
in decreasing pain after laparoscopic
cholecystectomy
The safety of low pressure pneumoperitoneum has to
be established

FARC 2012 JPMulieg



Pressure needed for 3L insufflation
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Patient variability

¢ Inflated volume at 15 mmHg without NMB varies fro
10 L.

e Who needs NMB?

e Will the surgeon be comfortable?

0 Variability of inflated abdominal volume
at 15 mmHg pneumoperitoneum

8 B without NMB

inflated Volume liter

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 patiéntaB 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33



Twitch
response
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Moderate block
TOF count 1-3

e But | can do this without NMB

e yes indeed
e Use pressure support ventilation instead of NMB

e But moderate block is still better than

e Deep anesthesia with inhalation or remifentanyl.




Low BIS should be avoided by use o

e Low BIS relates to Hypotension; Peripheral hypope
Prolonged recovery times; Possible brain dysfunction

BIS and auditory evoked potential index (AAl) 2 min before until 2 min after
noxious tetanic stimulation at different degrees of NMB T1 depression in %

Time (min) Time (min)
—B == 50% < ---95% = - = ROV —B = = 50% ----95% — - -Rev







¢ |ntermittent bolus gives moments of insufficient NMB




More experience, less invasive, more lap
e Better surgical equipment
e Focused team work
¢ Financial cost for the society if total surgery time is longer

Non surgical time is easily > 1 h accounting for 50% of
the time.

FARC 2012 JPMulie




Non-surgical time: la
incision next patient

e Try to reach 30 minutes “Dexter”

e We reach less than 30 min average

o J&J analysis:
RNY: 12,5 min ?
e Why is this possible?

® ERAS (early recovery after surg@ry

Dr Dillemans
Av. Surgical time 54
Av. Non-surgical time 125
Complications rate
Mortality 0.04%
Obstructions 0.38%
Bleedings 3.14%
Leakage 0.17%

e Short turnover: patient out and next patient into room
® RAI Rapid anesthesia induction or use of induction room

® SPT Short pre-incision surgical preparation time



NST: non surgical time
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Control TOF 0.6 TOF 0.7 TOF 0.8 TOF 0.9

Degree of Neuromuscular block
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Eriksson LI, et al. Anesthesiology. 1997;87:1035



Neostigmine is Less Effective &
unpredicatable in Obese Patien

e Obese patients are more difficult to reverse with neosti

Time to recover from T1 to T4/T1 ratio of 0.5 0.7 and
0.9 with neostigmine dosed on TBW
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T4/T1 ratio
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Reversal from 1 to 2 PTCs
following rocuronium’ 0.6 mg/kg
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e Principle of

¢ And for the surgeons:

‘Ask not only what the anaesthesiologist can do for you, ask also
what you can do for the anaesthesiologist.’

www.publicationslist.com/jan.mulier
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