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Onset of vecuronium
neuromuscular block
is more rapid in
patients undergoing
Caesarean section

This investigation was carried out in ten patients undergoing
elective Caesarean section and the results were compared with
those of a control group often nonpregnant females of the same
age group. The study investigated the onset of vecuronium
neuromuscular block and the conditions of tracheal intubation
when ketamine (1.5 mg .kg-t)-vecuronium 100 i~g .kg -t) sequence was used for rapid-sequence induction of anaesthesia.
The ulnar nerve was stimulated supra-maximally at the wrist
with train-of-four stimuli every 20 sec, and the electromyographic response of the adductor pollicis muscle was displayed. The
onset of 50% neuromuscular block as monitored by electromyography was shorter in the Caesarean group (80 --+30 sec)
than in the control group (144 ~ 43 sec). The conditions of
intubation at 50% block were adequate in both groups. Also, the
onset of 90% block was shorter in the Caesarean group. The
time of recovery to T/control ratio of 25% was longer in the
Caesarean group (46 +- 10 rain) than in the control patients (28
+- 10 rain). The results show that administration of vecuronium
according to body weight results in a more rapid onset and
delayed recovery of neuromuscular block in pregnant women
undergoing Caesarean section than in the nonpregnant control
patients.

Cette ~tude fut conduite chez dix patientes devant subir une
c~sarienne #lective et les r~sultats furent compards ~ un groupe
contrOle de dix patientes non gravides ayant le mdme age. Cene
#tude investigue l'instaUation du bloc neuromusculaire apr~s
v~curonium et les conditions d'intubation trach~ale ~ la kdtamine (1,5 rag "kg-l)-vdcuronium (100 I~g "kg-t) qui ont dtd
utilis~s pour une induction rapide de l' anesth#sie. Le nerf cubital
fur stimuld de fafon supramaximale au niveau du poignet avec
l'ond~e-de-quatre (train-of-four) chaque 20 sec, et la rdponse
dlectromyographique de l'adducteur du pouce enregistrde.
L 'installation de 50% du bloc neuromusculaire, tel que ddmontrd
par dlectromyographie, fut plus courte clans le groupe c~sarienne
(80 .-+30 sec) que le groupe contr61e (144 +--43 sec). Les conditions d'intubation fi 50% de bloc furent ad~quates dans les deux
groupes. Aussi, l'installation d'un bloc t~ 90% dtait plus court
clans le groupe c~sarienne. Le temps de rdcup~ration pour un
rapport T/contr~le de 25% dtait plus long pour le groupe c~sarienne (46 +._10 min) que le groupe contr61e (28 +__10 rain). Les
r~sultats d~montrent que l'administration de v~curonium selon
le poids amine une installation du bloc neuromusculaire plus
rapide et une r~cup~ration plus tardive chez les patients devant
subir une cdsarienne que celles non gravides du groupe contrOle.
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Vecuronium has been suggested for rapid-sequence
induction of anaesthesia in patients undergoing Caesarean
section, l Also, ketamine has been used for induction of
anaesthesia for Caesarean section. 2 The present report
investigated the onset of neuromuscular blockade and the
conditions for tracheal intubation when a ketaminevecuronium sequence was used for rapid-sequence induction in patients scheduled for elective Caesarean section.
The results were compared with that achieved when the
same sequence was used in a control group of nonpregnant
women.

Methods
The investigation was approved by the Institution Research Committee and informed consent was obtained.
Ten full-term pateints undergoing elective Caesarean
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section were investigated; their mean age was 30 __+6 yr
and mean body weight 75 _+ 11 kg. The control group of
ten nonpregnant women were aged 28 +__8 yr and weighed
58 ---9 kg, who were scheduled for gynaecological procedures such as laparoscopy and tubal ligation.
All patients received premedication with atropine
0.6 mg im. In the operating room, patients were monitored
with ECG, non-invasive blood pressure measurement
(Omega 1400), and pulse oximeter (Radiometer Copenhagen). An intravenous infusion of lactated Ringer's
solution was started on the dorsum of the left hand, and
neuromuscular transmission was monitored in the right
hand.
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TABLE I Intubationscores
Score

Jaw

Vocal c o r d s

Excellent

Relaxed

Good

Relaxed

Fair
Poor

Relaxed
Not relaxed

Abductedand
immobile
Abductedand
immobile
Moving
Closed

Diaphragmatic
movement

Absent
Slight "bucking"
"Bucking"
"Bucking"

TABLE II Onsettime to 50% and 90% neuromuscularblock
(NMB), and time to 25% recovery
Caesarean group

Control group

80 -+ 30
125 • 66
46 • 10

144 • 43
288 -+ 163
28 • 10

Neuromuscular monitoring

Neuromuscular transmission was monitored with a Datex
Relaxograph | monitor. The ulnar nerve was stimulated
supramaximally at the wrist every 20 sec, with train-offour stimuli at a frequency of 2 Hz and the electromyographic response of the adductor pollicis was displayed.
Electromyographic monitoring started in the awake patient
during the preoxygenation period, and was continued
during induction of anaesthesia and throughout the surgical procedure.
When a steady electromyographic response was displayed, anaesthesia was induced using a rapid-sequence
technique in both the Caesarean and control groups.
Following preoxygenation by a face mask with five litres
of 100% oxygen for three to five minutes, anaesthesia was
induced with ketamine 1.5 rag. kg -i. After 40--60 sec,
when sleep was induced, vecuronium 100 IJ-g" kg -l was
injected intravenously. The times between the completion
of the injection of vecuronium and the development of
Tl/Control ratio of 50% and 10% were recorded, and were
considered as the onset times to 50% and 90% neuromuscular block respectively. The onset times in the Caesarean
group were compared with that achieved in the control
nonpregnant groups of patients. Also, the time of recovery
to Tj/control ratio of 25% was compared in the two
groups.
Conditions o f tracheal intubation

Laryngoscopy was performed in all patients at 50%
neuromuscular block, and conditions for tracheal intubation were scored according to Table I as excellent,
good, fair, or poor. Tracheal intubation was performed
when the score was excellent or good, and was not done
when the score was fair or poor. In the latter conditions,
intubation was performed at 90% neuromuscular block.
Administration of oxygen by face mask, without
assisting ventilation, was continued throughout the period
of induction until the trachea was intubated. Following
tracheal intubation, the lungs of patients undergoing

Onset time (see)
50% NMB
90% NMB
Recoveryto 25% (rain)

Caesarean section were ventilated with 100% oxygen until
delivery of the fetus. After delivery, anaesthesia was
maintained with nitrous oxide:oxygen mixture (2:1),
supplemented with fentanyl 3 I~g" kg -I. In the nonpregnant
control patients, nitrous oxide:oxygen administration
started after tracheal intubation. At the end of surgery,
which lasted 30-60 min, neuromuscular blockade was
reversed in both groups with a mixture of atropine 0.02
mg- kg -t and neostigmine 0.05 mg. kg -1.
All data other than intubation scores are reported as
mean __ standard deviation (SD), and Student' s t test was
used to compare data. Chi-square was used to compare the
intubation scores. P < 0.05 was considered significant.

Results
Onset o f neuromuscular block

The mean onset times to 50% and 90% neuromuscular
block are shown in Table II. In patients undergoing
Caesarean section, the onset time was shorter than that
observed in the control nonpregnant women (P < 0.05).
Recovery of Tl/control ratio of 25% was longer in the
pregnant patients (46 ___ 10 min) than in the nonpregnant
patients (28 _ 10) (P < 0.05).
Intubation scores

The conditions for tracheal intubation at 50% neuromuscular block in both groups were excellent or good in 90%
of the patients, and in only one patient in each group was
the trachea not intubated (Table III). The tracheas which
were not intubated at 50% neuromuscular block could be
easily intubated at 90% block. In all patients, oxygen
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TABLE III Intubation scores as assessed during laryngoscopy and
50% neuromuscular block
lntubation score

Caesarean group

Excellent
Good
Fair
Poor

7
2
1
0

9Control group

9
0
1
0

saturation as monitored by pulse oximetry ranged between
98% and 100% during the induction-intubation interval.
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neuromuscular block was more rapid in the pregnant
patients, tracheal intubation could be readily achieved in
both groups at 50% vecuronium block when a ketaminevecuronium sequence was used for induction of anaesthesia. Central well-perfused muscles of the upper airway
may be totally blocked when the adductor pollicis is only
50% blocked.t4 Also, ketamine induction may obtund the
airway reflexes. Previous reports have also shown that
ketamine induction better attenuates the haemodynamic
response to laryngoscopy and intubation than thiopentone t5 and can decrease the incidence of bronchos p a s m . 16,17

Discussion
The present report shows that the onset of vecuronium
neuromuscular block is more rapid in patients undergoing
Caesarean section than in nonpregnant women. The rapid
onset of block in the pregnant patient may be attributed to
the increased cardiac output. During pregnancy, the
cardiac output increases by about 35% by the eighth week
of gestation, and may remain elevated to term) unless
decreased by the supine hypotensive syndrome.4 Also, the
blood flow to most organs including the limbs increases
during pregnancy by decreasing the peripheral resistance
to accommodate the increased cardiac output. 5 Blood flow
appears to be a determinant factor which speeds the onset
of neuromuscular block. 6'7 During pregnancy, blood flow
is increased, while blood protein concentrations are
decreased s with a possible decrease of protein binding of
vecuronium, thereby increasing the amount of free drug
delivered to the site of action.
The rapid onset of neuromuscular block in the pregnant
women may also be attributed to a relative overdose when
vecuronium is administered according to body weight.
Vecuronium, in common with other muscle relaxants, does
not cross the placental barrier to reach the fetus in clinically important concentrations.9 Also, vecuronium may not
readily redistribute to the fat which has accumulated and
the water which is retained during pregnancy and which
partially contribute to the increased body weight of the
parturient. The mean weight of our patients undergoing
Caesarean section was higher than the mean body weight
of the control nonpregnant group. Similar to the obese
patient, l0 administration of vecuronium according to body
weight represents a relative overdose. Our present report
showed that recovery of Tl/control ratio to 25% was
longer in the pregnant than in the nonpregnant control
group of patients. Previous investigations have shown that
patients undergoing Caesarean section require on a weight
basis, smaller doses of vecuronium than normal, to maintain muscle relaxation H and the increased response to
vecuronium has been observed also in postpartum patients
within one to four days after deliveryJ 2'13
Although the onset of 50% and 90% vecuronium

Because of the rapid onset of 50% block in the parturient, ketamine-vecuronium may be considered as an
alternative technique for rapid-sequence intubation in
patients undergoing Caesarean section, without the need
for "priming ''ls'19 or "high-dose" techniques. 2~ The
"priming" technique has some risks which include the
distressing sensation of dyspnoea, respiratory impairment,
and possible aspiration of gastric contents. 21 The "highdose" technique, although it decreases the onset time,
prolongs the duration of neuromuscular block which may
exceed the operative time. 2~ Succinylcholine, when not
contraindicated, remains the muscle relaxant of choice in
situations - including Caesarean section - where a rapidsequence induction of anaesthesia is indicated. 22'23
In conclusion, the present report shows that the mean
onset time to 50% and 90% neuromuscular block following ketamine-vecuronium sequence is shorter in
patients undergoing Caesarean section than in nonpregnant
women of the same age, and that tracheal intubation can be
easily performed at 50% neuromuscular blockade. The
time of recovery to Tl/Control ratio of 25% is longer in the
Caesarean group. The results suggest that administration
of vecuronium according to body weight results in a more
rapid onset of neuromuscular block and delayed recovery
in the pregnant women undergoing Caesarean section than
in the nonpregnant control patients.
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