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Background: Neuromuscular blocking agents (NMBAs) and neuromuscular monitoring
in anesthetic management are integral for endotracheal intubation, better visualization
of the surgical field, and prevention of residual neuromuscular blockade and pulmonary
complications. Sugammadex is a drug that reduces risk of residual neuromuscular
blockade, with more rapid recovery compared to anticholinesterase. The purpose of this
study was to investigate current usage status of NMBAs and antagonist with neuromus-
cular monitoring, among anesthesiologists in Korea.

Methods: Anesthesiologists working in Korea were invited to participate in an online sur-
vey via email January 2-February 28, 2018. The questionnaire consisted of 45 items,
including preferred NMBAs, antagonists, neuromuscular monitoring, and complications
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Conclusions: This survey indicates several minor problems associated with the use of
antagonists and neuromuscular monitoring. However, most anesthesiologists appear to
have appropriate information regarding the usage of NMBAs and sugammadex.

Keywords: Neostigmine; Neuromuscular blocking agents; Neuromuscular monitoring;
Pyridostigmine bromide; Sugammadex.
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Table 1. Demographic Data

Question Result
Position
Resident trainees 38(21.8)
Board-certified anesthesiologists 136 (78.2)
Affiliation
University hospital 135 (77.6)
Nonteaching hospital 39 (22.4)
Years of working in anesthesiology department
<5 46 (26.4)
5-10 45 (25.9)
11-20 49 (28.2)
> 20 34 (19.5)
Size of hospital
<50 beds 7(4.0)
50-100 beds 10 (5.8)
> 100 beds 157 (90.2)
Number of daily average general anesthesia
which is performed by respondent
<b 83 (47.7)
5-10 69 (39.7
10-20 18(10.3)
>20 4(2.3)
Number of daily average general anesthesia
which is performed in respondent’s hospital
<5 25 (14.4)
5-10 13 (7.5)
10-20 8(4.6)
21-50 67 (38.5)
51-100 34 (19.5)
100-200 11 (6.3)
> 200 16 (9.2)
The practice location of respondents
Seoul 70 (40.2)
Gyeonggi-do 32(18.4)
Busan 14 (8.0)
Incheon 10 (5.7)
Daejeon, Gangwon-do 8 (4.6) each
Daegu, Gwangju 7 (4.0) each
Ulsan 1(0.6)
Chungcheong-do, Jeolla-do 6 (3.4) each
Gyungsang-do 5(2.9)
Jeju-do 0(0)

Values are presented as number (%).
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Table 2. Availability and Usage Status of Neuromuscular Blocking and
Reversal Agents

Question Result

Choose NMBAs that are mainly used for endotracheal
intubation (multiple selection is possible)

Succinylcholine 17 (9.8)
Rocuronium 167 (96.0)
Vecuronium 14 (8.0)
Atracurium 2(1.1)
Cisatracurium 44 (25.3)
Choose NMBA that is mainly used for maintenance
of anesthesia

Succinylcholine 0(0)
Rocuronium 145 (83.3)
Vecuronium 15 (8.6)
Atracurium 1(0.6)
Cisatracurium 13 (7.5)

Choosereversal agents of neuromuscular blockade
that were prepared in your hospital
(multiple selection is possible)

Neostigmine 79 (45.4)

Pyridostigmine 153 (87.9)

Edrophonium 0(0)

Sugammadex 155 (89.1)

If you do not use the reversal agents during recovery
from anesthesia, why is that?

Because of not use of any NMBAs at all 53(30.5

Because sufficient time has passed since 23 (13.2)
the administration of the NMBA

Because the symptoms of the patient are fully 23(13.2)
recovered

Since complete recovery was confirmed using 24 (13.8)
neuromuscular monitoring device such as TOF

| always use the reversal agent 39 (22.4)

Others 12 (6.9)

Values are presented as number (%). NMBA: neuromuscular blocking
agent, TOF: train-of-four.
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Table 3. Availability and Usage Status of Sugammadex

Question Result
Do you know the amount of money you need to use
sugammadex?
Yes 162 (93.1)
No 12 (6.9)
How often do you use sugammadex as an antagonist
of neuromuscular blockade?
In all patients 17 (9.8)
Use only in recommended indications 70 (40.2)
| use it occasionally 53 (30.5)
Itis rarely used 10 (5.7)
I do not use it at all 16 (9.2)
Others 8(4.6)
Do you have limited use of sugammadex, select
a reason
Due to (expensive) price 54 (31.1)
Due to regulations such as DRG, car insurance 87 (50.0)
Due to restricted indication 19 (10.9)
Due to sugammadex-related side effects 2(1.1)
Others 12 (6.9)
If you have restrictions on using sugammadex, select
a level of restriction
None restriction 29 (16.7)
There are some limitations, but they are freely usable 82 (47.1)
Partially restricted 29 (16.7)
Used only in very few patients who have indications 15 (8.6)
Completely restricted 12 (6.9)
Others 7 (4.0)
If sugammadex is administered to antagonize
the neuromuscular blockade, select a routine dosage
<2mg/kg 60 (34.5)
2.1-3.9 mg/kg 42 (24.1)
4 mg/kg 19 (10.9)
8 mg/kg 1(0.6)
16 mg/kg 0(0)
One vial regardless the body weight 39 (22.4)
Others 13(7.5)
Have you experienced any complications due to
sugammadex?
Yes 26 (14.9)
No 148 (85.1)

Values are presented as number (%). DRG: diagnosis-related group.

83 A9, JATSE7E ARIstofoF & AFL- 5ol %ler, 1
9 A, A, 7| A5, Wt & T A%, T 5ol AU
t}. Sugammadex £ $of AAitAF T $FH 0] TAYS]
ok 1 ¢”lol st o] AL A 83 =, uieky AEA|
o] ZFa}, vpHA e Ara) AlgEARA Q] eyt Al
73 ko] AEd £o]9ict. oo gt thAE o2 E Ak
£, sugammadex F7F70, 7|FHAHE, AT3EE7] AA,
opioid ZA Fo] E X|&2 g} 37| &, YA FA, A
H2A&o] ok A 57 asithe 99 5o it

Table 4. Application Status of Neuromuscular Function Monitoring
Device

Question Result
Does your hospital have monitoring device of
neuromuscular function?
Yes 138 (79.3)
No 36 (20.7)
Do you measure neuromuscular function recovery
before administration of reversal agents?
Yes 69 (39.7)
No 105 (60.3)
How often do you monitor neuromuscular function
in your patients receiving NMBAs?
In all patients 15 (8.6)
In 75% of patients 19 (10.9)
In 50% of patients 10 (5.7)
In 25% of patients 56 (32.2)
Only in patients with abnormal neuromuscular 27 (15.5)
function (e.g., myasthenia gravis)
Only for a limited number of studies 9(5.2)
Never 33(19.0)
Others 5(2.9)
If the neuromuscular monitoring is performed during
surgery, select when to administer the reversal agents
to reversal of the neuromuscular blockade
Posttetanic count <5 0(0)
Posttetanic count 6-10 0(0)
TOF count 1 7 (4.0)
TOF count 2 36 (20.7)
TOF count 3 30(17.2)
TOF count 4 39 (22.4)
TOF ratio < 0.5 7 (4.0)
TOF ratio > 0.5 19 (10.9)
TOF ratio > 0.9 9(5.2)
Others 27 (15.5)

Values are presented as number (%). NMBA: neuromuscular blocking
agent, TOF: train-of-four.
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