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Effect of flunitrazepam (Rohypnol) on awareness 
during anaesthesia for Caesarian section 

O . A . S O Y A N N W O * , E . O . E L E G B E A N D C. O . O D U G B E S A N 
Department of Anaesthesia, University College Hospital, /badan, Nigeria 

S u m m a r y 

T h e inc idence of a w a r e n e s s w a s c o m p a r e d in 
t h r e e g r o u p s of pa t i en t s u n d e r g o i n g elect ive or 
e m e r g e n c y Caesa r i an sec t ion , using pe th id ine 
a l o n e o r pe th id ine p lus f l un i t r azepam ( R o h y p -
no l ) , a s a d j u v a n t s to n i t rous oxide : oxygen, 
musc le r e laxan t t e c h n i q u e of genera l anaes-
thes ia . T h e use of 0 .03 mg/kg body weight of 
f l u n i t r a z e p a m was assoc ia ted with a low inci-
d e n c e ( 4 % ) of a w a r e n e s s , card iovascular s tab-
ility. p o s t o p e r a t i v e s eda t ion and a n t e r o g r a d e 
a m n e s i a . T h e r e d u c e d incidence of awareness 
is p r o b a b l y d u e to increased d e p t h of anaes the -
sia a n d a n t e r o g r a d e a m e n s i c e f fec t p r o d u c e d 
by the d r u g . 

Resume 

L ' inc idencc d e consc ience a £te c o m p a r e e chez 
trois g r o u p e s de ma lades qui ont subi la 
ch i rurg ie e lect ive ou des sec t ions ce sa r i ennes a 
c h a u d , en e m p l o y a n t la pe th id ine seule ou en 
c o m b i n a t i o n avec le f l u m i t r a z e p a m ( R o h y p n o l ) 
c o n i m e a d j u v a n t s a ( 'oxide ni t reux : Poxygene , 
la t e c h n i q u e r e l axan tc muscula i re de 
I ' anes thes ie g e n e r a t e . L 'app l ica t ion a 0 .03 mg/ 
kg po ids co rpore l du flumitrazepam a e t c 
assoc iee avec u n e pe t i t e inc idence de con-
science ( 4 % ) , d e s tabi l i te c a r d i a q u e , la sddat ion 
pos topera t ive et une a m n e s i c a n t e r o g r a d e . La 
reduc t ion de I ' i n c i d e n c e de consc ience est 
p r o b a b l c m e n t d u e a u n e a u g m e n t a t i o n d e la 
p r o f o n d e u r de I 'ancsthdsie e t I 'effet de I 'am-
ndsic a n t e r o g r a d e produi t p a r le m e d i c a m e n t . 

In t roduct ion 

Flic p rob l em of a w a r e n e s s dur ing genera l 

T o whom correspondence should be addressed. 

anaes thes ia b e c a m e m o r e p r o m i n e n t a f t e r the 
in t roduct ion of the use of muscle re laxants with 
light genera l anaes thes ia [ l | . It is of g rea t e r 
concern to the anaes thet i s t dur ing obs te t r ic 
p r o c e d u r e s as he e n d e a v o u r s to anaes the t i ze 
the m o t h e r while d iminishing f u r t h e r depres -
sion of the baby , w h o m a y a l ready be in 
dis t ress . T h e inc idence of a w a r e n e s s dur ing ob-
stetric anaes thes ia var ies f rom 2 0 . 9 % when nit-
rous oxide (less than 7 5 % ) is used to main ta in 
anaes thes ia [2] to 2 % o r less when n i t rous oxide-
is supp lemen ted with m o r p h i n e a n d d i a z e p a m . 
(3) ha lo thane | 4 | , me thoxy f lu r anc | 5 . 6 | . t r i lcne 
[6,7), or cn f lu r anc [8 | . 

F lun i t razepam ( R o h y p n o l ) is a m e m b e r of 
the benzod iazep ine g r o u p of d rugs with seda -
tive and a n t e r o g r a d e amnes i c p r o p e r t i e s [9]. 
T h e pu rpose of this study is to c o m p a r e t h e inci-
dence of a w a r e n e s s du r ing genera l anaes thes ia 
for Caesa r i an sect ion while e m p l o y i n g pethi -
d ine (25 mg) a n d pe th id ine (25 m g ) p lus fluni-
t r azepam (0.015 mg a n d 0 .030 mg/kg body 
weight) as a d j u v a n t . 

Pa t ien ts a n d me thods 

O n e h u n d r e d a n d fifty unsc lcc t cd pa t i en t s 
u n d e r g o i n g elect ive o r e m e r g e n c y Caesa r i an 
sect ion were inc luded in the s tudy . T h e y w e r e 
r andomly div ided in to th ree g r o u p s of 50 
pa t i en t s e a c h , accord ing to d o s e schedu le of 
flunitrazepam. Pa t ien t s in g r o u p A w e r e given 
25 mg pe th id ine while p a t i e n t s in g r o u p B were 
given 25 mg pe th id ine p lus flunitrazepam 0.015 
mg/kg b o d y we igh t , a n d g r o u p C pa t i en t s re-
ce ived 25 mg pe th id ine p lus f l u n i t r a z e p a m 
0.030 mg/kg body weight . All pa t i en t s w e r e 
classif ied as A S A 1 or 2 110] and n o pa t ien t had 
received any p rev ious s e d a t i o n . The i r age . 
weight , a n d pari ty a r e as shown in T a b l e 1. 
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Table I. Me an age. weight and parity of patients 

Group A Group B Group C 

Age (years) Mean 28.44 28.86 29.08 Age (years) 
s.d. 5.15 5.73 5.01 

Weight (kg) Mean 66.23 65.50 64.88 
s.d. 9.96 10.46 1! .57 

Parity Mean 2.7 2.71 3.4 Parity 
s.d. 1.68 2.19 1.84 

T h e pa t ien ts were p re -oxygena ted for 3 - 5 
min . Anaes thes ia was induced with 250 nig 
t h i o p e n t o n e sodium int ravenously ( i .v . ) , to 
which 0 .6 mg a t rop ine was a d d e d fol lowed by 
KM) nig suxame thon ium chlor ide . Laryngoscopy 
and oro t rachea l in tubat ion was p e r f o r m e d 
while cricoid pressure was appl ied . Anaes thes i a 
was main ta ined with ni t rous oxide (N2O) a n d 
oxygen ( 0 2 ) 4 l :21 /min , a n d pancu ron ium bro-
mide or fazadin ium bromide in app rop r i a t e 
doses . Pat ients were mechanical ly vent i la ted 
using the Manley-Servovent vent i la tor . Im-
media te ly a f t e r delivery of the baby . i.v. ergo-
nic t r inc (0.5 mg) or pitocin (10 units) were 
given and the dose r epea ted if necessary to 
achieve a d e q u a t e u te r ine tone . Th i s was fol-
lowed by i.v. pe th id ine and f lun i t r azepam, 
according to the dose schedule . O n comple t ion 
of surgery , the relaxant was reversed with 1.2 
mg a t rop ine and 2.5 mg neost igmine. Pat ients 
were ex tuba ted a f te r the re turn of pharyngea l 
and cough ref lexes. 

T h e observa t ions carr ied out a re as listed in 
T a b l e 2. Records of pulse r a te , b lood pres-

s u r e . to ta l b lood loss a n d fluid r ep lacemen t 
w e r e u sed to assess c a r d i o v a s c u l a r s tabi l i ty . T h e 
pa t i en t s w e r e i n t e rv i ewed on the f i rs t , s econd 
or th i rd p o s t - o p e r a t i v e d a y by o n e of the 
a u t h o r s . T h e q u e s t i o n s a s k e d w e r e : 
(i) W h a t was t h e last t i l ing you r e m e m b e r e d 

b e f o r e going t o s l e e p ? 
(ii) ( a ) W e r e you a w a r e of any even t that 

o c c u r r e d d u r i n g t h e o p e r a t i o n ? 
(b) If yes . wha t w a s i t? 

(iii) W h a t is y o u r first r eco l lec t ion a f te r 
a w a k e n i n g ? 

T h e d r i p si te was i n spec t ed for s igns of inf lam-
m a t i o n . 

Resul ts 

T h e p a t i e n t s in t h e t h r e e g r o u p s w e r e c o m p a r -
able in age . pa r i ty , w e i g h t , t h e i n d u c t i o n -
del ivery in terval a n d d u r a t i o n of a n a e s t h e s i a 
( T a b l e s 1 a n d 2) . 

F o u r t e e n ( 2 8 % ) of p a t i e n t s in g r o u p A had 
recall of e v e n t s d u r i n g t h e surg ica l p r o c e d u r e 
(Tab l e 3). T e n of t h e m h e a r d vo i ce s of p e o p l e 
ta lking but only five c o u l d recal l w h a t w a s sa id , 
e .g . ' b a b y is an e l e p h a n t ' , ' t h i s b l a d e is not 
s h a r p ' , ' h e ' s as noisy a s t h e m o t h e r ' . T h e s e 
s t a t e m e n t s w e r e c o n f i r m e d by t h e a t t e n d a n t 
s u r g e o n o r a n a e s t h e t i s t . N i n e of t h e s e 14 
pa t i en t s h e a r d t h e b a b y c r y . six felt pa in at the 
beg inn ing of su rge ry wh i l e t h r e e felt pain 
t h r o u g h o u t t h e p r o c e d u r e . O n l y t w o p a t i e n t s 
said they d r e a m t d u r i n g t h e o p e r a t i o n but cou ld 
not r e m e m b e r t h e de ta i l s . 

T e n ( 2 4 % ) of t h e p a t i e n t s in g r o u p B h e a r d 
e i ther t h e b a b y ' s c ry o r s o m e c o n v e r s a t i o n . 

table 2. Time intervals 

Time (min) Group A Group B Group C 

Induction of anaesthesia Mean 15.77 16.08 16.58 
to delivery s.d. 4.9 5.00 5.43 

Duration of anaesthesia Mean 69.64 70.83 74.47 
s.d. 13.85 14.27 14.23 

Time from cxtubation to Mean 0 8.92 13.05 
first response s.d. 6.72 14.05 

Time from cxtubation to Mean 0 19.72 41.94 
first coherent speech s.d. 16.26 13.73 
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ilunitrazepam on awareness during anaesthesia 25 

Tabic 3. Incidence* of awareness 

No. patients 
Total no. who had recall 

Groups patients of events Percentage 

Group A 50 14 28% 
Group B 50 10 24% 
Group C 50 2 4% 

while six of t l icm felt pain t owards the end of 
the p r o c e d u r e . T w o pa t i en t s f r o m g r o u p C 
( 4 % ) h e a r d voiccs du r ing the o p e r a t i o n but 
could not recall the deta i ls of the conversa t ion 
a n d o n e felt pa in t o w a r d s the end of surgery . 

All pa t i en t s in g r o u p A r e s p o n d e d to verbal 
c o m m a n d at e x t u b a t i o n , while the t ime f r o m 
e x t u b a t i o n to the first r e sponse was 8.92 min 
( m e a n ) in g r o u p B a n d 13.05 min in g r o u p C . 
T h e t ime f r o m e x t u b a t i o n to the first c o h e r e n t 
speech in g r o u p B was 19.72 min a n d 41.94 min 
in g r o u p C. T h e incidence of pos t -opera t ive 
vomi t ing , ca rd iovascu la r instabil i ty, poor uter-
ine t o n e a n d t h r o m b o p h l e b i t i s a t t h e dr ip si te 
a re given in T a b l e 4 . 

Discussion 

A w a r e n e s s a n d d r e a m s d u r i n g obs te t r ics anaes-
thesia a lways p o s e p r o b l e m s as light genera l 
anaes thes ia is o f t e n e m p l o y e d until the del ivery 
of the baby . T h u s , it is not surpr is ing that most 
of the cases of a w a r e n e s s in this s tudy occur red 
dur ing the ear ly par t of the surgical p r o c e d u r e . 
A n incidence of a w a r e n e s s of 28% in g r o u p A 
and 2 4 % in g r o u p B is, h o w e v e r , r a t h e r high, 
especial ly as t h e recall of pa in was r a the r p rom-
inent . F a m e w o [11) r e p o r t e d an inc idence of 
4 % (actual recal l) a n d 17% d r e a m s in a s tudy 

on the incidence of a w a r e n e s s in pa t i en t s w h o 
had emergency Caesa r ian sect ion using n i t rous 
oxide : oxygen (2:1) , and re laxant fo r main-
tenance . It was not indica ted w h e t h e r narcot ics 
were admin i s te red in that s t udy , a l though it was 
cus tomary to adminis te r narcot ic analgesics 
dur ing l abour at t h e cen t r e w h e r e the s tudy was 
p e r f o r m e d . From the s tudy by Wilson and T u r -
ner [2 | , it would a p p e a r that op ia t e p r emed ica -
tion is of cons iderab le eff ic iency in p r even t i ng 
the recall of even t s du r ing re laxan t , N 2 0 : 0 2 

anaes thes ia . T h e fact that no sedat ive or nar-
cotic analgesic was admin i s t e r ed pre-
o p e r a t i v e ^ in the present s tudy might have 
con t r ibu ted to the higher inc idence of aware -
ness in g roups A and B. 

A w a r e n e s s is an unaccep tab le compl ica t ion 
of genera l anaes thes ia and e f f o r t s should be 
m a d e to reduce the incidence to the bare 
min imum. Tunsta l l [12] has sugges ted the iso-
lated fo rea rm t echn ique to assess w a k e f u l n e s s 
dur ing surgery. This will e n h a n c e ear ly de tec-
tion and prevent ion of awareness . T h e use of 
volatile anaes the t i c agen t s such as h a l o t h a n e , 
t r i lene, me thoxy f lu r ane and e n f l u r a n c to sup-
p lement the low concen t ra t ion of n i t rous ox ide 
dur ing obste t r ics anaes thes ia has been shown to 
reduce the incidence of awareness . H o w e v e r , 
the use of these agen t s can be associa ted with 
possible de le t e r ious e f fec t s on u t e r ine t o n e and 
the foe tus . A be t t e r choice would be a d r u g that 
could be admin i s te red in t ravenous ly a f t e r the 
del ivery of the baby to p r o d u c e r e t r o g r a d e and 
a n t e r o g r a d e amnes ia . A s shown by the inci-
dence of a w a r e n e s s in g r o u p A , a single i .v. 
dose of 25 mg pe th id ine is not a d e q u a t e to p re -
vent pain and recall. 

F lun i t r azepam has b e e n shown to p r o d u c e a 
dose - re la ted incidence of a m n e s i a slightly 
longer than the equ iva len t (1 x 10) dose of 
d i azepam [9], a n d when admin i s t e r ed intrave-
nously it a f fec t s the card iovascu la r sys tem mini-

Table 4. Other factors 

Group A Group B Group C 

Post-operative vomiting Nil 2 (4%) Nil 
Cardiovascular instability Nil 2 (4%) 3 (6%) 
Poor uterine tone 9 (18%) 8 (16%) 9 (IX%) 
Thrombophlebitis at drip site Nil Nil Nil 
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mal ly [13]. Its use in this s tudy s h o w s tha t 
0 . 0 3 n ig /kg b o d y weigh t s ignf icant ly r c d u c e s t h e 
i n c i d e n c e o f ' u n p l e a s a n t recall*, i .e . a w a r e n e s s , 
pa in a n d / o r d r e a m s d u r i n g obs t e t r i c s a n a e s t h e -
sia . T h i s is p r o b a b l y d u e to i nc r ea sed d e p t h of 
a n a e s t h e s i a a n d a n t e r o g r a d e a m n e s i c e f f e c t s 
p r o d u c e d by t h e d r u g . T h e r e was n o d e l e t e r i o u s 
e f f e c t o n c a r d i o v a s c u l a r s tabi l i ty a n d u t e r i n e 
t o n e , wh i l e t h e inc idence of p o s t - o p e r a t i v e 
v o m i t i n g w a s low a n d n o pa t i en t c o m p l a i n e d of 
pa in at t h e i n j e c t i o n s i te . T h e r e was n o 
e v i d e n c e of r e t r o g r a d e a m n e s i a as all p a t i e n t s 
r e m e m b e r e d t h e r o u t i n e p r e - o p e r a t i v e p r e p a r a -
t ions a n d app l i ca t i on of the face m a s k at t h e 
i n d u c t i o n of a n a e s t h e s i a . 

T h e p e r i o d f r o m c x t u b a t i o n to b o t h the first 
r e s p o n s e a n d t h e first c o h e r e n t s p e e c h w e r e 
l o n g e r in t h e f l u n i t r a z e p a m g r o u p s B a n d C 
c o m p a r e d wi th g r o u p A ( T a b l e 2) . T h e use of 
t h e h i g h e r d o s e w a s par t icu lar ly assoc ia ted with 
a l onge r p e r i o d of d rows ines s a n d a n t e r o g r a d e 
a m n e s i a of 4 - 1 0 h . A l t h o u g h c i rcula t ion respir -
a t i on a n d p ro t ec t i ve re f lexes w e r e well ma in -
t a i n e d in t h e s e p a t i e n t s , it is necessa ry fo r t h e m 
to be n u r s e d a n d m o n i t o r e d in a p o s t - o p e r a t i v e 
r e c o v e r y r o o m until r e tu rn of full consc ious -
ness . T h e use of a smal l d o s e of p e t h i d i n e p lus 
flunitrazepam. a s s h o w n in this s t udy , cou ld be 
a u se fu l a l t e r n a t i v e t o l a rge r d o s e s of n a r c o t i c 
ana lges ics c u s t o m a r i l y used in r educ ing t h e inci-
d e n c e of a w a r e n e s s . 
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