Intubating Conditions after Three Different Doses of
Rocuroniumf

WANNA SOMBOONVIBOON, M.D.*, PAVENA BUNBURAPHONG, M.D.”,

OPAS WHANNA, M.D.%,

SURASAK JUAJARUNGJAI, M.D.%,

KANCHANA SUKVIVAT. Certificate (Anesthesia Nurse)*

Hospital.

SOMBOONVIBOON W, et al
J Med Assoc Thai 2000; 83: 850-855

Abstract
This randomized controlled trial study evaluated the intubating conditions at 1 minute after
0.3, 0.6 and 0.9 mg/kg of rocuronium in 108 Thai patients who were enrolled for elective surgery
under general anesthesia with fentanyl, thiopental and isoflurane at King Chulalongkorn Memorial

Excellent or good conditions were observed in 77.8 per cent (p<0.05) with rocuronium 0.3
mg/kg compared to 94.4 and 97.2 per cent at 0.6 and 0.9 mg/kg of rocuronium, respectively but
the excellent condition was 16.7 (p<0.05), 52.8 (p<0.05) and 77.8 per cent (p<0.05) from each
dose. In females, the excellent condition was 33.3 (p<0.05), 83.3 and 88.9 per cent while it was
only 0, 22.2 and 66.7 per cent {p<0.05) in males. Therefore, rocuronium > 0.6 mg/kg should be
adequate for intubation. Furthermore, in a situation where an excellent condition is very important,
a dose of > 0.9 mg/kg of rocuronium is recommended especially in male patients.
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Rocuronium bromide is a monoquaternary
aminosteroid neuromuscular blocking agent which
has a rapid onset and a duration of action similar to
vecuronium. Intubation at 60s after a dose of 2 x
EDgs5 (0.6 mg/kg) was successfully performed

(1-8). In addition, TH. Prien et al(9) reported good
to excellent intubating conditions at 69s after 1 x
ED95 rocuronium. Therefore, the purpose of this
study was to characterize the intubating conditions
at 60s after a dose of lor 2 or 3 x EDg4 rocuronium
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in adult Thai patients; as well as to study the
cardiovascular changes during and 7 min after intu-
bation ; the correlation between intubating condi-
tion and Train of four (TOF) count of adductor
pollicis at the time of intubation.

MATERIAL AND METHOD

The study was a prospective, double-
blinded, randomized controlled trial. After approval
by the local ethics committee and written informed
consent was obtained, 108 ASA PS I-II patients
aged 15-55 yr, body weight 40-75 kg, requiring
orotracheal intubation for elective surgery under
general anesthesia were enrolled into the study.
Exclusion criteria were pregnancy, breast-feeding,
renal, hepatic and neuromuscular diseases, receiving
medication known to interfere with neuromuscular
transmission or neuromuscular blocking agents,
anatomically difficult airway, or patients with the
risk of aspiration.

Patients received no premedication and
were allocated to one of three groups according to
randomization. Baseline monitorings including
heart rate, blood pressure, oxygen saturation and
electrocardiogram were recorded. Following pre-
oxygenation, anesthesia was induced with thio-
pentone 3 mg/kg, fentanyl 1 pg/kg and ventila-
tion was assisted in hypoventilated patients.

After the loss of eyelash reflex: supra-
maximal stimuli, control twitch height (TH) and
TOF count were identified and repeated every 12s,
thiopentone 4 mg/kg and a study-dose of rocuro-
nium were injected simultaneously. Each dose of
rocuronium (0.3, 0.6 or 0.9 mg/kg) was diluted to
7 ml with normal saline and was injected as a bolus
dose within 5s in a rapid running IV infusion. Intu-
bation was performed at 60s after rocuronium and
the intubating condition was assessed according to
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the modification of Goldberg ME et al(10) and
Krieg N et al(11) (Table 1) by a study-blinded anes-
thesiologist. Intubation was repeated every minute
if the first attempt had failed. TOF count at the in-
tubation was recorded as well as the heart rate and
blood pressure changes until 7 minutes after intu-
bation.

Anesthesia was maintained with N>O: O5:
isoflurane, fentanyl and rocuronium as needed.
When the surgery was finished, atropine 0.02 mg/
kg and prostigmine 0.05 mg/kg were administered
and the patient was extubated when TOF were
equally 4.

Results were analyzed by Mantel -
Haenszel Chi-square, Paired 1 - test, ANOVA,
Fisher's Exact and Mann-Whitney U test. Dif-
ferences were considered significant at p < 0.05
level. Acceptable intubating conditions meant an
excellent or good intubating condition while un-
acceptable intubating condition meant poor or not
possible intubating condition. In addition, TOF
counts were the number of contractions of adductor
pollicis that responsed to the sequential stimulations
from nerve stimulator. Normal TOF counts should
be 4. The TOF counts will correspond to the degree
of neuromuscular blockade from muscle relaxants
(grading from 4 to 0).

RESULTS

The three groups were comparable with
respect to age, weight, height, and ASA status as
shown in Table 2.

The intubating conditions are shown in
Table 3. The excellent intubating condition in each
group was significantly different from the other
groups (16.7 vs 52.8 vs 77.8%, respectively). Accord-
ing to gender, we found that in females, the excel-
lent condition was 33.3 per cent, 83.3 per cent and

Table 1. Intubating conditions (modification of Goldberg ME et al and Krieg N et al).

Grade Intubating condition Description

1 Excellent visualization of larynx easy, vocal cords relaxed and open,
easy passage of the endotracheal tube without bucking or coughing.

2 Good visualization of larynx easy, vocal cords relaxed and open, easy passage
of the endotracheal tube with slight bucking or coughing.

3 Poor visualization of larynx difficult, vocal cords moving. reaction of vocai
cords on intubation with moderate bucking or coughing.

4 Not possible visualization of larynx difficult, vocal cords closed. intubation not possible.
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Table 2. Demographic data [mean (SD)].
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0.3 mg/kg 0.6 mg/kg 0.9 mg/kg
Age (yr) 36.8 (9.9) 385(11.0) 355(94)
Weight (kg) 58.1(8.5) 57.9(9.6) 56.7 (7.8)
Height (cm) 162.1(7.7) 162.6 (8.0) 162.8 (6.7)
SexM:F 18:18 18:18 18:18
ASAT: 11 36:0 34:2 35:1
Table 3. Intubating conditions : excellent, good, poor, not possible. [case (%)].
0.3 mg/kg 0.6 mg/kg 0.9 mg/kg
Total :
- Excellent 6 (167)* 19 (52.8)* 28 (77.8)*
- Good 22 (61.1) 15 (41.7) 7 (19.4)
- Poor 7 (194) 2 (56) | (2.8)
- Not possible | (28) 0 0
Female :
- Excellent 6 (333)* 15 (83.3) 16 (88.9)
- Good 10 (556) 2 (1.1 2 (1)
- Poor 2 (1) 1 (56) 0
- Not possible 0 0 0
Male :
- Excellent 0 4 (222) 12 (66.7)*
- Good 12 (66.7) 13 (72.2) 5 (27.8)
- Poor S (278) 1 (56) 1 (56)
- Not possible 1 (5.6) 0 0
* p< 0.05; compare among groups.
Table 4. Intubating conditions : acceptable, unacceptable [case (%)].
0.3 mg/kg 0.6 mg/kg 0.9 mg/kg
Total :
- Acceptable 28 (77.8)* 34 (944) 35 (97.2)
- Unacceptable 8 (222) 2 (56) | (2.8)
Female :
- Acceptable 16 (889) 17 (944) 18 (100)
- Unacceptable 2 (1L1) 1 (56) 0
Male :
- Acceptable 12 (66.7)* 17 (944) 17 (94.4)
- Unacceptable 6 (333) 1 (5.6) | (56)

* p<0.05; 0.3 mg/kg compared to either 0.6 mg/kg or 0.9 mg/kg

88.9 per cent respectively. While in males the
excellent condition was only 0, 22.2 per cent and
66.7 per cent.

At high dose (0.9 mg/kg) of rocuronium,
no significant difference was found in the incidence
of excellent intubating condition between genders
(88.9 vs 66.7%).

The acceptable intubating condition in 0.3
mg/kg group (77.8%) was significantly less than
the dose of 0.6 mg/kg group (94.4%) and 0.9 mg/
kg group (97.2%) as shown in Table 4.

At the time of intubation, there were sig-
nificantly more patients with TOF count equal to 4
in the 0.3 mg/kg group than 0.6 and 0.9 mg/kg
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Table 5. TOF count (case).
TOF
0 2 3 4
0.3 mg/kg * 1 1 0 0 34
0.6 mg/kg 7 I 2 5 21
0.9 mg/kg 11 1 7 3 14

* p<0.05; 0.3 mg/kg compared to either 0.6 mg/kg or 0.9 mg/kg
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groups (34 vs 21 and 14 cases, respectively, Table
5). Heart rate and blood pressure changes during
the period of study were less than 20 per cent from
the baseline value and there was no significant
difference among the 3 groups (Fig. 1, 2). In addi-
tion, no serious side effects were noted in this
study.

BP4

BP7
(mmHg)

BPS BP6

(* = p<0.05)

Systolic and diastolic blood pressure (mmHg) (* = p<0.05).

DISCUSSION

Theoretically, an excellent intubating con-
dition is the standard goal for intubation in all
patients especially in emergency cases. Clinically,
no serious complications are reported after good
intubating condition in elective cases. So both
excellent and good intubating conditions are
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accepted by most anesthesiologists. While poor and
impossible intubating conditions causes serious com-
plications such as hypoxia, hypercarbia, arrthyth-mia,
aspiration, cardiac arrest and should be avoided in all
patients.

Rapid onset of action of rocuronium is very
useful for intubation within 60s. Many previous
reports had similar results(1-7): A.J. English et al(1)
found 56.7 and 40.0 per cent of the patients who
received rocuronium 0.6 mg/kg had excellent and
good intubating conditions, respectively. While B.
Nonneman et al(2) found 55.0 and 40.0 per cent
from the same dose of rocuronium, compared to
52.8 and 41.7 per cent from this study.

B. Nonneman used 0.9 mg/kg with the
result of 80.0 per cent for an excellent condition
and 20.0 per cent for good intubating condition, com-
pared to 77.8 and 19.4 per cent from our study.

Though rocuronium 0.3 mg/kg could be
used for intubation in 77.8 per cent of patients with
acceptable results, only 16.7 per cent had excellent
condition. Increasing the dose of rocuronium to 0.6
and 0.9 mg/kg was able to improve the intu-
bating condition significantly to 94.4 and 97.2
per cent which was strongly confirmed by TOF
count.

From this study, females were more sen-
sitive to rocuronium than males because 16.7 per
cent of patients with excellent condition in the 0.3
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mg/kg group were all female. In addition, there
was no significant difference of the incidence of
excellent intubating condition between the 0.6 mg/
kg group and 0.9 mg/kg group in female patients
(83.3 vs 88.9%, respectively). So, rocuronium 0.6
and 0.9 mg/kg would be recommended for a
highly successful rate in females especially in
emergency situations. In contrast, for male patients.
an excellent intubating condition in the .6 mg/
kg group was only 22.2 per cent and 66.7 per cent
in the 0.9 mg/kg group. So. the dose of 0.9 mg/
kg is recommended in emergency conditions for
male patients.

The difference in response to rocuronium
between genders in this study was similar to FS Xue
et all2) who reported that females were more
sensitive to rocuronium than males, so the dose of
rocuronium could be reduced in females.

From this study, heart rate and blood pres-
sure changes were within 20 per cent from basc-
line values and the patterns of changes were similar
to normal responses to laryngoscopy and intuba-
tion. Also no serious arrhythmia was detected in
this study.

It is concluded that rocuronium 0.3, 0.6. or
0.9 mg/kg can provide acceptable intubating con-
ditions in the majority of Thai patients, but a higher
dose will provide excellent conditions especially in
male patients.

(Received for publication on June 14, 1999)

REFERENCES

1. England AJ, Margarson MP, Feldman SA. Tra-
cheal intubation conditions after one minute: rocu-
ronium and vecuronium, alone and in combina-
tion. Anaesthesia 1997; 52: 336-40.

2. Nonneman B, Merhai MC, Teerlinck L. Evalua-
tion of intubation conditions after rocuronium
bromide in patients older than sixty-five years.
Pharmacology 1997; A286: 8.

3. Fuchs-Buder T, Tassonyi E. Intubating conditions
and time course of rocuronium-induced neuro-
muscular block in children. Br J Anaesth 1996;
77: 335-8.

4. Agoston S. Onset time and evaluation of intuba-
ting conditions : rocuronium in prospective. EurJ
Anaesthesiol 1995; 12 (suppl.11) : 31-7.

5. Copper R, Mirakhur RK, Clarke RSJ, Boules Z.

Comparison of intubation conditions after admi-
nistration of rocuronium and suxamethonium. Br
J Anaesth 1992; 69: 269-73.

6. Huizing AC, Vandenbrom RHG. Wierda JMKH,
Hommes PDM, Hennius PJ. Intubating conditions
and onset of neuromuscular block of rocuronium :
a comparison with suxamethonium. Acta Anes-
thesiol Scand 1992; 36: 463-8.

7. Puhringer PK, Khueni-Brady KS, Koller J.
Mitterschiffthaler G. Evaluation of the endotra-
cheal intubating conditions of rocuronium and
succinylcholine in outpatient surgery. Anesth
Analg 1992; 75: 37-40.

8. Hofmockel R, Benad G. Time-course of action
and intubating conditions with rocuronium bro-
mide under propofol-alfentani! anaesthesia. Eur J



Vol. 83 No. 8

10.

Anaesthesiol 1995; 12 (suppl.11): 69-72.

INTUBATING CONDITIONS AFTER THREE DIFFERENT DOSES OF ROCURONIUM

855

93-9.

Prien TH, Zahn P, Menges M, Brussel TH. 11. Kreig N, Mazur L, Booij LHDJ, Crul JF. Intu-
IXED90 dose of rocuronium bromide : tracheal bating conditions and reversibility of a new non-
intubating conditions and time-course of action. depolarizing neuromuscular blocking agent,
Eur J Anaesthesiol 1995; 12 (suppl.11):85-90. Org-NC45. Acta Anaesthesiol Scand 1980; 24:
Goldberg ME, Larijani GE, Azad SS, et al. 423-5.

Comparison of tracheal intubating conditions and ~ 12. Xue FS, Tong SY, Liao X, Liu JH, An G, Luo

neuro-muscular blocking profiles after intubating
doses of mivacurium chloride or succinylcholine
in surgical outpatients. Anesth Analg 1989; 69:

LK. Dose-response and time course of effect of
rocuronium in male and female anesthetized
patients. Anesth Analg 1997; 85: 667-71.

Wisufsusmemsldvinhiemelanaimslasuligladen 3 vuat

T & =
I NYINIYAg, WUt Uian

yyyswed Wyt lama v, wu

ar -( =t - as an Qdcn - A s
g3dng (dEoawla, wur, mgawn geidand UaY (agweua)

WMs@nsuuY randomized controlled trial iiatssiuanzmslavietiemelan 1w ndsmsli
rocuronium 0.3, 0.6 waz 0.9 wn/nn lufihelne 108 FEPNSUMIINENEAURIY fentanyl, thiopental uas
isoflurane & miumMsnEawUUlNgnIduAlsswe L apnanal

wuamizmsldvistismelassavdtedisnnibaay 778 (p<0.05) lungn 03 wn/nn Wisuwisuny
$osar 94.4 uaz 97.2 lundn 06 uaz 0.9 ¥n/nn mMudIwy FuslaRnsananmzmislaviatiomalaawizseiu
Fntiu wusbtaz 16.7 (p<0.05), 52.8 (p<0.05) uaz 77.8 (p<0.05) Tungu 0.3, 0.6 uay 0.9 NN/NN FNATA
Tnadladnwusniwewuin anemsldvistemelassaudnnifeiosas 333 (p<0.05), 833 uar 889 @
Mevluwands uswuiReedbeaz 0, 222 uar 667 (p<0.05) mndeuluwame  saruFewusin il
rocuronium WM > 06 wn/nn dmsumslavintismelaluihemaly widdpsmsannznslavietemela
Tuszaudiinniy asldane > 0.9 un/nn asiing Tasawzlumweans
fday : Lseladdon, nslavietiomels, smgaunduils
1IN SNYIAIYRE  usseny
svnBRUNNg 4 2543; 83: 850-855

* MR Ine, AnswAngmand PRnIaNMmIneg &, njunw ¥ 10330
* Adtydgweng, dhedddine, lsweuapnainsal, ngaunw ¥ 10330
o

- o - ot : a - = -
T wuplumalssginninad 48 spsnrinmnasidygunnduidsundlng o avesiadinwszinid eo U, 1asgudids,
njuNW 4 10310 Fuft 16 e 2541




