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ABSTRACT 

Lorazepam 0.05 mg-kg -1 and diazepam 0.1 mg-kg -t administered intravenously were com- 
pared as sedatives for 42 patients undergoing Caesarean Section under epidural anaesthesia. 
After receivin~ the drug, 15 per cent of the diazepam patients and 32 per cent of the 
lorazepam patients were still agitated. Ten per cent of the diazepam patients and 36 per cent 
of the lorazepam patients had severe symptoms of delirium. These included hallucinations, 
confusion, agitation, restlcssness, inappropriate weeping and repetitive hand movements. 
Memory impairment was greater with lorazepam. Thirty-five per cent of the diazepam 
patients had pain at the injection site. None of the lorazepam patients had such pain. 
Respiratory rate, heart rate and mean blood pressure did not change significantly in either 
group. Half the patients who had been given lorazepam had side effects that were 
bothersome enough to cause them to complain the following day. Lorazepam and diazepam 
were both unsatisfactory as sedatives for patients having Caesarean Section. 
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ANXIETY is a common problem in patients 
undergoing Caesarean Section with regional 
anaesthesia. This may be related to the operating 
room atmosphere, the surgical procedure and the 
concern about the baby. Many patients therefore 
receive some form of sedation after delivery of 
the baby. We undertook to compare the effects 
of two benzodiazepines, diazepam and loraz- 
epam, as intravenous sedation for these patients. 

Diazepam has been a commonly used agent in 
our institution, but clinical impression of a high 
incidence of unwanted side effects and failures 
led us to seek a better agent. Lorazepam has been 
used successfully as an adjunct to regional 
anaesthesia in other situations. ~ In patients ex- 
hibiting symptoms of anxiety lorazepam was 
more effective than diazepam. 2,3 When the drugs 
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were compared as premedicants, more restless- 
ness and dizziness were observed in patients 
who had received diazepam.4 Lorazepam did not 
cause any significant change in cardiovascular or 
respiratory parameters. 5 

The protocol was approved by the faculty 
committee on the use of human subjects on 
research. All patients consented to take part in 
the study. Forty-two patients having elective 
Caesarean Sections under epidural anaesthesia 
were randomly assigned to receive either diaz- 
epam or lorazepam. No i~lacebo group was 
included because it was felt inappropriate to 
deny sedation to any patient .in need of it. The 
patients were given no premedication. Lumbar 
epidural anaesthesia was established in the usual 
manner and a block sufficient to produce analge- 
sia was achieved using 18-20 ml of carbonated 
lidocaine with epinephrine 1/200,000. Any 
patient with incomplete analgesia was excluded 
from the study and managed appropriately. After 
delivery of the infant, twenty-two patients re- 
ceived lorazepam 0.05mg'kg -j intravenously 
(lorazepam patients) and twenty patients re- 
ceived diazepam 0.1mg-kg -~ intravenously 
(diazepam patients). The identity of the medica- 
tion injected by one of the investigators was 
concealed from the patient, the attending anaes- 
thetist and the nurse observer. The observer for 
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all the patients was a nurse with five years' 
experience in interviewing obstetrical patients 
post-operatively about anxiety, pain and anaes- 
thetic effects. 

The observer, based on her observations, 
rated each patient's level of anxiety and degree 
of sedation before drug administration, and at 
five, fifteen and thirty minutes after, according 
to the categories listed in Table I. At the same 
times, the patient's blood pressure, heart rate, 
respiratory rate and any side effects were ob- 
served and recorded. Similar assessments were 
done on arrival in the recovery room, and fifteen, 
thirty and forty-five minutes later. 

To test memory, different pictures of common 
objects were shown to the patient at five, fifteen 
and thirty minutes after drug administration as 
well as fifteen minutes after arrival in the recovery 
room; thus four pictures were shown to each 
patient. Twenty-four hours later the patients 
were questioned to determine if they could recall 
or recognize the picture cards shown and various 
events that occurred during the perioperative 
period. 

Statistical analyses for age, weight, mean 
blood pressure, heart rate and respiratory rate of 
the two groups were done using unpaired Stu- 
dent's t-test. A Chi-square test was used for 
comparison of the level of anxiety, degree of 
sedation, impaired recall, and incidence of side 
effects among the two groups of patients. A 
probability of P < .05 was considered statisti- 
cally significant. 

RESULTS 

The two groups of patients did not differ 
significantly in age or weight (Table lI). 

The respiratory rates, heart rates and mean 
blood pressures for the two groups did not differ 
significantly at 15 minutes after administration 
of the drug (Table III). 

Before administration of the sedatives, 25 per 
cent of the diazepam patients and 27 per cent of 
the lorazepam patients were judged to be agi- 
tated. After drug administration, the correspond- 
ing values were 15 and 32 per cent. The differ- 
ences were statistically not significant. 

After drug administration, 50 per cent of the 
diazepam patients and 59 per cent of the loraz- 
epam patients fell asleep. Usually, the sleep 
lasted only a few minutes and all could be roused 
by voice except for one patient in each group 
who only reacted to touch. 

Ninety-one per cent of the lorazepam patients 

TABLE 1 
ASSESSMENT OF ANXIETY AND SEDATION 

Anxiety 
A fully relaxed 
B mildly agitated 
C moderately agitated 
D severely agitated 

Sedation 
A awake, responds to questions 
B awake, does not respond to questions 
C asleep, rouses to voice 
D asleep, rouses to touch 
D asleep, rousable with difficulty or not at all 

TABLE II 
AGE AND WEIGHT OF PATIENTS 

Lorazepam Diazepam 
Patients Patients 

Age (years -+ S.D.) 27.6 --- 5.2 27.2 - 5.0 
Weight (kg --- S.D.) 75.5 --+ 12.7 75.7 --- 11.9 

and 50 per cent of the diazepam patients had 
difficulty in recalling at least one event that 
occurred after drug administration. All patients 
had good recall of events that occurred before 
drug administration. The percentages of patients 
in each group with impaired recall of the 
different memory cards shown are listed in Table 
IV. 

A large number of patients experienced side 
effects (Table V). Eight (36 per cent) of the 
lorazepam patients and two (10 per cent) of the 
diazepam patients had symptoms of delirium. 
These were severe and included hallucinations, 
confusion, agitation, restlessness, inappropriate 
weeping and repetitive hand movements. Al- 
though the patients did not recall these symp- 
toms, one patient was extremely unhappy about 
the experience. During the post-operative visit 
she told the nurse that the day of the operation 
was the worst day in her life and remembered 
seeing pictures that had not been shown to her. 
Of the other patients who received lorazepam, 
two complained about excessive drowsiness and 
memory impairment, while three others had 
diplopia. In total, eleven of the twenty-two 
lorazepam patients had either symptoms of 
delirium or side effects that were bothersome 
enough to cause them to complain the following 
day. 

Thirty-five per cent of the diazepam patients 
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TABLE 1II 
MEAN BLOOD PRESSURE, HEART RATE AND RESPIRATORY RATE 15 MINUTES 

AFTER DRUG ADMINISTRATION 

Lorazepam Diazepam 
Patients Patients 

Mean blood pressure (kPa -+ S.D.) 11.2 - 1.5 11.0 • 1.4 
Heart rate (beats/min -+ S.D.) 94.6 --- 16.1 99.4 • 17.2 
Respiratory rate (breaths/min --- S.D.) 18.2 - 2.9 18.2 - 3.0 

TAI]LE IV 
PERCENTAGE OF PATIENTS WITH IMPAIRED RECALL 

Lorazepam Diazepam 
Patients Patients 

Impaired recall of (percent) (per cent) 

at least one of the cards shown 91 50 
card shown 5 minutes after drug injection 41 35 
card shown 15 minutes after drag injection 68 50 
card shown 30 minutes after drug injection 91 25* 
card shown 15 minutes after arrival in recovery room 91 40* 

*P < 0.05 
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TABLE V 
NUMBER OF PATIENTS WITH SIDE EFFECTS 

Lorazepam Diazepam 
Patients Patients 

Total number of patients 22 20 
delirium 8* 2 
diplopia 3 1 
nausea 0 2 
pain on injection 0* 7 

*P < 0.05 

had pain at the injection site. None of the 
lorazepam patients had such pain. 

DISCUSSION 

In our study, lorazepam was associated with a 
high incidence of mental aberrations. Previ- 
ously, onl~sporadic cases of delirium have been 
observed. ~9 While dizziness and restlessness 
have been noted in some patients in the postop- 
erative period following the use of lorazepam or 
diazepam as premedicants, these symptoms 
were usually not severe enough to cause con- 
cern. Two of the lorazepam patients in our study 
were restless enough to interfere with the opera- 
tion. Another patient became so confused that 
she attempted to climb over the siderails of her 
bed after return to the ward. Fortunately the 
nurse on the ward was able to stop her before she 

sustained any injury. Similar abnormal behav- 
iour occurred after discharge from the recovery 
room in three of eight cases. This was especially 
worrisome because of the less intensive observa- 
tion on the wards as compared to the recovery 
area. 

We have no adequate explanation for the high 
incidence of delirium observed. When Barr, et  

al .  ~~ gave lorazepam 1 - 2 m g  to ninety-three 
patients having Caesarean Section under general 
anaesthesia, they found only two patients with 
postoperative amnesia and dreaming. Loraz- 
epam has also been given as a premedicant to 
patients having non-obstetrical operations under 
regional anaesthesia without significant mental 
aberrations. 1 A more recent study I~ with an 
extended period of observation found that the 
frequency of restlessness seen with lorazepam 
was dose related. In that study, 1~ restlessness 
occurred in 15 per cent of patients receiving 
lorazepam 4 mg intravenously and three per cent 
of patients receiving lorazepam 2 mg intraven- 
ously. While the dose of lorazepam used in this 
study was higher than in some others, ~~ it was 
within the clinically recommended range. Two 
of the patients developed symptoms of delirium 
after narcotic medication for postoperative pain 
relief, but the other six had not received any 
other medication before onset of the side effects. 
Use of lorazepam and morphine in combination 
as premedicant did not produce more restless- 
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Hess than lorazepam alone according to L'Ar- 
mand, el al. I1 

Similar to previous studies, 1'6'~ lorazepam 
caused greater impairment of  memory than 
diazepam. The memory disturbance was severe 
enough to be distressing to two of the patients. 
Since events related to birth of their child are 
often felt to be of maximum importance to 
patients undergoing Caesarean Section under 
regional anaesthesia, the amnesia produced by 
lorazepam was particularly undesirable. 

Neither lorazepam nor diazepam significantly 
reduced the number  of patients who were judged 
to be agitated. The observer 's  method of assess- 
ing patients '  anxiety may not have been sensi- 
tive enough to detect the difference. The high 
incidence of  delirium also interfered with the 
assessment. 

In conclusion, neither lorazepam nor diaz- 
epam was satisfactory as intravenous sedation 
for patients having Caesarean Sections under 
epidural anaesthesia. The large number  of men- 
tal aberrations after lorazepam should preclude 
its use in pregnant patients at this dose. A lower 
dosage might produce the desired effects of 
sedation without delirium and amnesia but 
would require further evaluation. 

REFERENCES 

CANADIAN ANAESTHETISTS' 

2. 

1. TAUB, H.A. & EISENBERO, L. An evaluation of 
memory under regional anesthesia with IV Ioraz- 
epam as a premedicant. Anesth. & Anlg. 55:368 
(1976). 

SOCIETY JOURNAL 

SINGH, A.N. & SAXENA, B. A comparison of 
lorazepam, diazepam and placebo in the treat- 
ment of anxiety states. Curr. Ther. Res. 16:149 
(1974). 

3. OKASHA, A. & SEDEK, A. A comparison of 
lorazepam, diazepam and placebo in anxiety 
states. J. Int. Med. Res. 1:162 (1973). 

4. GALLOON, S., GALE, G.D. & LANCEE, W.J. 
Comparison of lorazepam and diazepam as 
premedicants. Br. J. Anaesth. 49:1265 (1977). 

5. COMER, W.H., ELUOT'r, H.W., NOMOF, N., et 
al. Pharmacology of parenterally administered 
lorazepam in man. J. Int. Med. Res. 1 :216 
(1973). 

6. BLITT, C.D., PETTY, W.C., WRIGHT, W.A., et 
al. Clinical evaluation of injectable lorazepam as 
a premedicant: the effect on recall. Anesth. & 
Analg. 55:522 (1976). 

7, BUTT, C.D. & PETTY, W.C. Reversal of loraz- 
epam delirium by physostigmine. Anesth. & 
Analg. 54:607 (1975). 

8. CONNER, J., KATZ, R., BELLVILLE, J., et al. 
Diazepam and lorazepam for intravenous surgical 
premeditation. J. Clin. Pharmacol. 1 8 : 2 8 5  
(1978). 

9. PAGANO, R., CONNER, J., BELLVILLE, J., etal .  
Lorazepam, hyoseine, and atropine as i.v. 
surgical premedicants. Br. J. Anaesth. 50:471 
(1978). 

10. BARR, A.M., MOXON, A., WOLLAM, C.H.M., et 
al. The effect of diazepam and lorazepam on 
awareness during anaesthesia for caesarean sec- 
tion. Anaesthesia 32:873 (1977). 

11. L'ARMAND, J., VREDEVOL, L.A., CONNER, 
J.T., et al. Lorazepam and morphine for i.v. 
surgical premedication. Br. J. Anaesth. 52:1259 
(1980). 

12. FRAGEN, R.J. & CALDWELL, N. Lorazepam pre- 
medication: lack of recall and relief of anxiety. 
Anesth. & Anagl. 55:792 (1976). 

RI~SUM~ 

On a compare l'effet s6datif du lorazepam 0.05 mg" kg -1 et du diazepam 0. l rag. kg -l sur 42 
patientes subis~ant une c6sarienne sous anesth6sie 6pidurale. Apr~s administration de la 
drogue, 15 pour cent des patientes ayant re~u le diazepam et 32 pour cent le lorazepam 
6talent toujours agitEes alors que 10 pour cent des pafientes au diazepam et 36 pour cent des 
malades au lorazepam manifestaient des sympt6mes importants de d~lire, incluant 
hallucinations, confusion, agitation, pleurs sans raison et mouvements r~p6dtifs. La perte 
de mdmoire fut plus importante avec le lorazepam. Trente-six pour cent des patientes au 
diazepam ont ~prouv~ de la douleur au site d'injection eontre aucune au Iorazepam. La 
fr~quence respiratoire, cardiaque et la tension art6rielle moyenne n'ont pas chang6 de fa~on 
significative pour les deux groupes. La moiti6 des patientes qui avaient re~u du ]orazepam 
ont 6prouv6 des effets secondaires dEsagr6ables assez importants pour qu'elles s'en 
plaignent le lendemain. Le lorazepam et le diazepam sont tous deux consid6r6s comme non 
satisfaisants pour la sedation pendant la c6sarienne. 


