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The Neuromuscular Pharmacodynamics for Rocuronium at the Adductor Pollicis and the Flexor Hallucis Brevis
Muscle

Woo Chang Lee, MD.!, Seung Ho Choi, M.D.l’z, Soo Hwan Kim, M.D.!, Min Huiy Lee, M.D.3, Kyeong Tae Min, M.D‘l’z, and
Yang-Sik Shin, M.D."?
'Department of Anesthesiology and Pain Medecine, and *Anesthesia and Pain Research Institute, Yonsei University College of Medicine,

Seoul; 3Depanment of Anesthesiology and Pain Medecine, National Heath Insurance Corporation Ilsan Hospital, Goyang, Korea

Neuromuscular block is commonly monitored using the adductor pollicis (AP) because of its easy access.
In that situation, monitoring of

Background:
However, the hand may not always be accessible for neuromuscular monitoring during surgery.
the flexor hallucis brevis (FHB) secondary to stimulation of the tibial nerve at the ankle joint may be used as an alternative.

Methods:
twitch responses were measured simultaneously after cumulative administration of rocuronium from 80 to 200 1.g/kg at intervals
of 40 rg/kg. Furthermore, the amount of rocuronium required for 50% and 95% twitch height depression were calculated.
We also obtained the onset, duration of action,

During propofol and remifentanil anesthesia, acceleromyography of the thumb and big toe were recorded. Single

Rocuronium was infused continuously to maintain 5% to 15% twitch responses.
and antagonism effect of neostigmine from both muscles via neostigmine (20 x2g/kg) administration.

Results: EDsy and EDos were significantly lower in the AP than in the FHB. The highest twitch response at peak and
neostigmine antagonism were significantly higher in the FHB than in the AP. However, there was no significant difference in
the onset time or duration of neostigmine between AP and FHB.

Conclusions: Due to its resistance to rocuronium, the onset of FHB is not a good indicator of optimal conditions for tracheal
intubation. Also, because of its higher antagonism effect, there is potential risk of overlooking a residual block. Sufficient recovery
of the block should be readjusted to estimate recovery in the FHB with the use of other reliable clinical tests. (Korean J An-
esthesiol 2008; 54: 367 ~72)
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Monitor”™ software (Organon Ltd, Dublin, Ireland)E o] &3l A
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30—35 mmHgo| =HE5 13] I35 10 mikg®t EFF
3 8—-125]8 2AZF AZh vhHRAE propofol 50—
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Aspect Medical System, USA)oll4 BIS7} 40—452 FA|S %
% unAg FUSES 2t ok E BAel
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twitch tension during determination
of the dose response relationship,
recovery and constant infusion of
rocuronium. TH: twitch height, O:
onset, D: duration, X: twitch depre-
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Cumulative doses Rocuronium
of rocuronium infusion

Neostigmine

Table 1. Demographic Data

Sex (M/F) 20/10

Age (yr) 41.1 + 10.3 (21—65)
Body weight (kg) 66.0 = 8.7 (43—89)
Height (cm) 167.8 + 7.4 (153—183)

Values are mean + SD or number of patients.

Table 2. Single Twitch Responses for Each Cumulative Doses
of Rocuronium

Twitch height (%)

Rocuronium ( 1g/kg)

AP muscle FHB muscle

0 100 100
80 61.6 £ 20.0 97.7 + 4.6*
120 21.0 £ 120 53.8 + 25.0*%
160 74 + 438 18.5 + 20.0*
200 02 + 038 3.1 £ 6.3%

Values are mean + SD. Doses of rocuronium are calculated
additionally with cumulative pattern. AP: adductor pollicis, FHB:
flexor hallucis brevis. *P < 0.05 vs AP muscle.

AR S GA7 209, ofA7k 109o]9len, vel:
41.1 = 1034, 71 167.8 = 74 cm, AFL 660 + 8.7 kg
0]l th(Table 1).

Rocuronium®] A< AFE Aod&at=o 1,9 ddE=ol7}
10 £ 5%7} FAIE= rocuronium®] FF S5+ 104 + 2.2

1g/kg/min{ct.
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nistration, A: twitch depression at
maximum effect of neostigmine and
antagonism effect = 100 X — A)/X.

Table 3. Effective Doses of Rocuronium Required for 50%
(EDso) and 95% (EDos) Twitch Height Depression

AP muscle FHB muscle
EDso ( 12g/kg) 87.6 + 242 132.8 £ 19.0*
EDos ( 1g/kg) 165.2 = 12.1 182.5 + 24.8*

Values are mean + SD. AP: adductor pollicis, FHB: flexor
hallucis brevis. EDsy and EDos are calculated by linear
regression. *P < 0.05 vs AP muscle.

Rocuroniume ‘FAFoJsle] ZAG AFEole B &
2kol| 4] FHBZo] APZ Hr} ZHthP < 0.05)(Table 2).

Rocuronium®] T3 —9-31501] gt dZukg-dAe] AN &
gubeEdo 2 HE] o2 EDs¥} EDgs= APTI FHBZol
Al ZHzE 876 + 24.23} 132.8 + 19.0, 1652 + 12.13} 1825 +
2482 FHBZo| APZol| vall ZthP < 0.05)(Table 3)(Fig. 2).

Neostigmine 701 2% 27| A% Folx APZo| 11.8
+ 23%Y w] FHBZ2 219 + 203%%E FHBZo] How,
neostigmine o] ¥ Zu] dZEolE A7 564 + 21.8%%
77.6 + 349%%Z FHBZo] HThP < 0.05)(Table 4). 3= o
Aol gt ZeF o= AP FHBIA ZH2F 509 + 24.3%
9} 765 + 41.5%F FHBZoA Z71E kP = 0.004)(Table
4). Neostigmine®] ®W&AA|ZF} AEHA7HS Apol7h gladct
(Table 4).
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Fig. 2. Dose-response relationship of twitch depression (probit
scale) and cumulative doses of rocuronium (log scale). Individual
points represent mean values of probit attained with each
cumulative dose of rocuronium. In all of each cumulative doses
of rocuronium, twitch depression is significantly higher in the
APthan FHB. AP: adductor pollicis, FHB: flexor hallucis brevis.
*P < 0.05 between muscles studied.
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Table 4. Characteristics in the Neuromuscular Recovery after
Administration of Neostigmine

AP muscle FHB muscle
Ti-PN (%) 11.8 £ 23 21.9 + 20.3*
T-PE (%) 564 + 21.8 77.6 + 34.9%
Onset (min) 139 + 3.6 149 + 49
Duration (min) 56.0 £ 23.1 56.1 + 27.3
Antagonism effect (%) 50.9 + 243 76.5 t 41.5*

Values are mean = SD. Ti: twitch heightin percentage of the
control twitch height, Ti-PN: twitch height immediately prior to
neostigmine, T-PE: the highest twitch response at peak effect of
neostigmine, Onset: time interval from neostigmine to peak
effect, Duration: time interval from neostigmine to twitch height
immediately prior to neostigmine, AP: adductor pollicis, FHB:
flexor hallucis brevis. *P < 0.05 vs AP muscle.
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