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Cisatracurium neuromuscular block at the adductor pollicis and
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We have compared the dose—response relationship (n=30) and time course of neuromuscular
block (n=20) of cisatracurium at the laryngeal adductor and the adductor pollicis muscles.
EDgs values for cisatracurium were 66.8 (95% confidence interval 61.3-72.3) pg kg™' at the
larynx and 452 (42.1-48.3) ug kg™' at the adductor pollicis muscle (P<0.0001). After
administration of cisatracurium 0.1 mg kg™', onset time was 2.7 (2.2-3.2) min at the larynx
and 3.9 (3.04.8) min at the adductor pollicis (P<<0.0001). Time to 95% recovery of the first
twitch of the TOF was 26.9 (20.1-33.7) min and 45.6 (39.7-51.5) min, respectively (P<<0.0001).
We found that the laryngeal adductors were more resistant to the action of cisatracurium
than the adductor pollicis muscle, but onset and recovery were faster at the larynx.
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Cisatracurium has been shown in humans to be approsgliameter; Athlone, Ireland) was positioned between the
mately three times more potent than atracurium and tocal cords under direct vision and inflated with air to a
release less histamifdn most studies of non-depolarizingpressure of at least 1.3-1.7 kPa. The recurrent laryngeal
neuromuscular blocking agents, neuromuscular block occmerve was stimulated using surface electrodes placed on
more rapidly at the larynx than at the adductor pollicithe forehead (positive) and at the notch of the thyroid
muscle after injection and the dose of blocker required foartilage (negative). With both muscle groups, square-
laryngeal muscle block is larger than for comparableave supramaximal stimuli of 0.2 ms were delivered in a
adductor pollicis block. The laryngeal adductors, whictrain-of-four (TOF) sequence at 2 Hz every 10 s, using a
close the glottis, are important clinically, and the timéMyotest DBS (Biometer Co., Odense, Denmark). The
course of cisatracurium on these muscles has not begesultant contraction of the adductor pollicis muscle after
investigated. In this study, we have compared the dosstimulation at the ulnar nerve near the wrist was recorded
response relationship and neuromuscular blocking effectsing a Myograph 2000 (Biometer Co., Odense, Denmark)
of cisatracurium on the larynx and adductor pollicis muschlith a preload of 300 g. The evoked force of vocal cord
in humans. adduction was evaluated by quantification of the pressure
changes in the inflatable cuff. Pressure changes were
detected using a pressure transducer (P23XL, Viggo-
Methods and results Spectramed, Singapore) and recorded on a strip-chart
After obtaining approval from the Hospital Ethicsrecorder (90651A, SpacelLabs, Redmond, USA).
Committee and written informed consent, we studied 50 A subgroup of 30 patients were allocated randomly to
patients, ASA | or I, undergoing elective inpatient surgeryeceive cisatracurium 30, 40 or 3@ kg™ using a single-
requiring general anaesthesia and tracheal intubatiefvse method. From the dose—response curves, the respective
Patients with neuromuscular disorders and those receiviB@q5 and ED,, (effective dose resulting in 95% and 50%
drugs which might interfere with neuromuscular functiolock) values at the adductor pollicis muscle and the larynx
were excluded. For dose-response studies, anaesthesiawee measured.
induced with fentanyl 4-fuig kg™ and propofol 2-2.5 mg  For the time course studies, 20 patients received a bolus
kg™t i.v., and maintained with propofol 8-10 mg Kd* dose of cisatracurium 0.1 mg ¥g The following variables
and intermittent bolus doses of fentanyl 1§ kg™ were measured at both muscles: time from the end of
To monitor contraction of the laryngeal adductor muscle®jection until first depression of T1 (first twitch of the
the inflatable cuff of a Mallinckrodt tube (7.5 mm innerTOF response) (lag time); maximum depression of T1
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99 Table 1 Onset and recovery times (mean (95% confidence intervals)) after
;@ 98 7 @ Adductor pollicis )’ V: cisatracurium 0.1 mg Kg. Lag time and onset timetimes (min) to first and
‘:’ 95 - | o Laryngeal adductor '[ ,' maximum depression of the first twitch response (T1) of the train-of-four after
.g 90 4 l ’ administration of cisatracurium; T1 (1, 25, 75, 88)me interval (min) between
@ % ] ,/ administration of cisatracurium and recovery of T1 to 1%, 25%, 75%, 95% of
& 60 - P control; Recovery indextime interval between T1 (25%) and T1 (75%).
3 50 T, & % P<0.0001
40 [ ] 4
S 30 - ’ N
-‘;’ 20 / Vi Larynx Adductor pollicis
£ %o ),
5 - — T ——— Lag time (min) 0.4 (0.3-0.5) 0.7 (0.6-0.8)***
10 100 Onset time (min) 2.7 (2.2-3.2) 3.9 (3.0-4.8)***
Dose (ug kg ™) T1 (1) (%) 7.9 (6.1-9.7) 19.5 (15.1-23.9)***
T1 (25) (%) 10.7 (7.6-13.8) 25.9 (19.8-32.1)***
Fig 1 Log dose—probit plot for twitch depression after cisatracurium gkl (75) (%) 20.8 (15.6-26.1) 37.3 (32.1-42.5)*
the adductor pollicis or the laryngeal adductor muscles. Individual poin@ (95) (%) 26.9 (20.1-33.7) 45.6 (39.7-51.5)

i 0, — —
represent mean (95% confidence intervals) twitch depression (% (:ontroﬁcovew index (%) 104 (7.6-13.2) 11.6 (9.3-13.9)

with each dose.

and size. The laryngeal muscles have fast contraction times
(onset); times from the end of injection until 1%, 25%compared with mainly slow fibres in the adductor polli€is.

75% and 95% recovery of T1 (T1 (1, 25, 75, 95)):; ana-he calcula_ted density of fgnctiqnal acetylc_holine regeptors

time from 25% to 75% recovery of T1 (recovery index). 'S greater in fast contraction fibres th.an in slow fibtes.
Unless otherwise specified, results are expressed as mEﬁaneal musclgs con_tam very small fibres whereas _Ia_lrger

(95% confidence intervals). Data were analysed using t gres are foun.d. n perlphgral muscleg. M.uscle.sensnwlty

SPSS statistical package (version 7.5) with one-way analygqsnon-depolanz_lng drugs Increases W'th fibre Size.

of variance with Bonferroni correction, analysis of covari- The more rapid onset of cisatracurium at the larynx than

ance or paired test as appropriat®<0.05 was considered at the adductor pollicis suggests that time to 'peak effgct IS
significant. related to blood flow. Duration of effect of cisatracurium

as 20 min less at the larynx than at the adductor pollicis

The groups were similar in age, weight, height and sef’ ) . )
The slopes of the dose-response curves at the larynx able 1). This may be a result of the relative resstgnce of
e larynx to neuromuscular block compared with the

t llici I 4 (3.6-7.2 6.1 (4.7 -
adductor pollicis muscles were 5.4 (3.6 ) and ( @/dductor pollicie &

7.5), respectively (Fig. 1). The slopes were not significant | b q red lati ist
different but the laryngeal adductor response was shiftgﬂgest%n:?ea%gg; c?izgﬁac’:uarisu?nxgﬁhee ’Ia(’: rr?xaclt\)/ren rzsr’lesd-
to the right. EDs was 66.8 (61.3-72.3)g kg™ at the 517 ° T8 BIAS 2 ol T y P
larynx compared with 45.2 (42.1-48.3)g kg* at the P '
adductor pollicis P<0.0001). Corresponding values for
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