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Intravenous sedation for upper
gastrointestinal endoscopy:
diazepam versus midazolam

Intravenous diazepam (Valium) has a long half life (>20 hours) and
active metabolites and, possibly due to its vehicle, may damage veins;
in contrast, midazolam hydrochloride (Hypnovel), a new water
soluble imidazobenzodiazepine, has an elimination half life of about
two hours. We compared these two drugs as sedatives for elective upper
gastrointestinal endoscopy.

Patients, methods, and results

A total of 149 patients aged 21-76 years were allocated at random to
receive intravenous midazolam or diazepam. Treatments were allocated by a
prerandomised balanced code not known to either patient or assessor.
Because of differences in colour and viscosity of the two solutions they were
administered by a physician not participating in endoscopy or assessments.

After sucking a benzocaine tablet the patient received intravenous hyoscine
butylbromide 20 mg (Buscopan) followed by diazepam 10 mg or midazolam
7-5 mg as a bolus (with smaller doses for elderly patients) into a large vein in
the antecubital fossa. Further increments were given rapidly until the
physician judged sedation to be adequate; maximal sedation was not awaited.

Recovery from sedation was monitored subjectively by questionnaire and
objectively by a paper and pencil task (Trieger test),' which assesses psycho-
motor function, and by critical flicker fusion,' which reflects central inte-
gration. The endoscopists rated as "excellent," "good," "fair," or "poor" the
following: patient cooperation; overall tolerance of the procedure; ease of
examination; muscle relaxation; and control of gag reflex, laryngospasm and
retching, vomiting, and salivation. Before discharge at two hours and again at
24 hours the patients completed a questionnaire on recall and pleasantness or
unpleasantness of the procedure. The veins were checked again after one
week.

Frequency tables were tested using either Fisher's exact or the x2 (with
Yates's correction) two tailed test.
The mean dose of midazolam was 10-3 mg (range 5-15 mg) and of diazepam

12-5 mg (range 10-20 mg). The speed of injection and rapidity of onset of
sedation were similar in both groups; the mean times from injection to the
start of endoscopy were 1 9 (SD 1-5) minutes and 1-7 (SD 1-0) minutes for
midazolam and diazepam respectively. The mean times for endoscopy were
also similar, three quarters of the examinations being done in less than two
minutes.
The endoscopists rated both drugs as being equally highly satisfactory, on

average "excellent" in 55% and "good" in 27% of cases. In contrast, the
patients generally gave significantly better ratings to midazolam (table). Both
the Trieger test and critical flicker fusion showed significantly more impair-
ment at one hour in patients given midazolam but the speed of recovery
thereafter was quicker, so that at two hours the results were similar and almost
back to pretreatment values. Midazolam induced significantly more amnesia
than diazepam; this correlated with better patient acceptability.

Pain on injection and tenderness, redness, and induration at the injection
site occurred in 4% and 17% of patients after midazolam and diazepam
respectively (difference not significant).

Comment

Intravenous midazolam was at least as effective as intravenous
diazepam in allowing quick yet safe endoscopy. Furthermore, the
patients graded the sedation with midazolam more highly and the
amnesia superior compared with diazepam, though the study was not
designed to allow direct patient preference. Venous complications
were substantially fewer after midazolam. There were no adverse
reactions. The rapid recovery and safety features allowed us to use

Patients' assessment. (Figures are percentages)

Total amnesia for:
(a) Injection 0 0
(b) Insertion of endoscope 96 63 p<0 001 (Fisher's exact test)
(c) Withdrawal of endoscope 96 73

Endoscopy:
(a) Not unpleasant 96 82 )
(b) Somewhat unpleasant 4 13 lp = 002 (y'2 test)
(c) Very unpleasant 0 5

Quality of sedation
(a) Excellent/good 92 34}P<0_001 (;/2 test)
(b) Fair/poor 8 3

Sleep at home after endoscopy ?
(a) Yes 68 53)
(b) 42 hours 42 36 SNot significant
(c) .3 hours 16 16J

Further endoscopy done the same way acceptable ?
YNes 100 93}p=0-07 (Fisher's exact test)
No 0 7

relatively larger doses of midazolam,3-5 which saved time with no
increased risk. This may prove to be the drug of choice for endoscopy.

I Newman MG, Trieger N, Miller JC. Measuring recovery from anaesthesia
-a simple test. Anesth Analg (Cleve) 1969;48:136-40.

2 Parrott AC. Critical flicker fusion thresholds and their relationships to
other measures of alertness. Pharmacopsychiatrica 1982;15:39-43.

3 Al-Khudairi D, Whitwan JG, McCloy RF. Midazolam and diazepam for
gastroscopy. Anaesthesia 1982 ;37 :1002-6.

4 Whitwan JG, Al-Khudairi D, McCloy R. Comparison of midazolam and
diazepam in doses of comparable potency during gastroscopy. Br J
Anaesth 1983 ;55 :773-7.

5 Magni VC, Frost RA, Leung JWC, Cotton PB. A randomised comparison
of midazolam and diazepam for sedation in upper gastrointestinal
endoscopy. Br J Anaesth 1983;55:1095-101.

(Accepted 133January 1984)

District General Hospital, Rotherham S60 2UD
K D BARDHAN, DPHIL, FRCP, consultant physician
PAMELA MORRIS, SRN, staff nurse
P C TAYLOR, MB, MRCP, medical registrar
R F C HINCHLIFFE, MB, CHB, general practitioner, clinical assistant

Roche Products Limited, Welwyn Garden City, Herts AL7 3AY
P A HARRIS, BSC, MB, head of medical affairs

Correspondence to: Dr K D Bardhan.

Hypertension in pregnancy
managed at home by community
midwives
In recent years the importance of providing antenatal care at home
has been increasingly emphasised,l and most clinicians have become
increasingly reluctant to admit pregnant women to hospital except
when absolutely necessary. Although there is good evidence that
admission to hospital and bed rest do not improve the fetal prognosis
in pregnant women with hypertension,2 many obstetricians have
nevertheless continued with a policy of admission for uncomplicated
hypertension in pregnancy to ensure close observation of the patient
and to note any proteinuria. Midwives, however, can monitor patients
closely at home and obtain more accurate readings of blood pressure
(in some hypertensive states readings of systolic blood pressures
noted in hospital tend to be about 10 mmHg higher than those
noted at home3).

Method and results

In the Huddersfield health district in February to July 1982 hypertension
in pregnancy with or without some other disorder accounted for 18-5% of
all admissions to hospital after the 20th week of pregnancy. A prospective
trial was undertaken to see whether admissions could be avoided by super-
vising hypertensive pregnant women at home. For six months from 1 Feb-
ruary 1983 patients under my care who were more than 20 weeks pregnant
and had hypertension were treated according to the following new policy.

Patients were not admitted to hospital from the antenatal clinic unless
two separate readings taken at the clinic showed the diastolic blood pressure
to be greater than 100 mm H-g. Any patient with a diastolic blood pressure
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of 90-100 mm Hg was visited two to three times weekly by the community
midwife, who examined the patient's abdomen, tested urine, and measured
blood pressure at each visit. After the 32nd week of pregnancy she viewed
the patient's fetal movement chart. She was empowered to refer a patient
back to the doctor at any time or straight to hospital if the diastolic blood
pressure was greater than 100 mm Hg or she considered admission to be
appropriate for any reason. If admission proved necessary the patient
remained in hospital while the diastolic blood pressure was over 100 mm Hg,
or if there was evidence of fetal compromise, and was then discharged
home for further supervision. This policy was not implemented in women
with accompanying proteinuria or suspected placental dysfunction.
The table shows the results and compares them with the figures for the

corresponding six months of 1982 when this policy was not in operation.
No baby died or suffered morbidity as a result of the new policy. Admissions
for hypertensive disease were significantly reduced when expressed as a
proportion of all admissions (35/189 (18 5%) in 1982 v 19/173 (11°,) in
1983 (p<0-05)) and as a proportion of admissions initiated by medical
staff (35/71 (49o`) v 19/166 (29°%) (p<0.02)). Altogether 112 inpatient
bed days were saved over six months. Supervising hypertension associated
with pregnancy added only 5%, to the workload of the community midwives,
who welcomed the rewarding and responsible nature of the work. In ad-
dition, a close personal relationship was established between patient and
community midwife, which was of great benefit after delivery.

Results of new policy of treatment for pregnant women with hypertension, 1983

February- February-
July 1982 July 1983

No of deliveries 438 465
No of patients with one or more admissions 126 117
Total No of admissions 189 173
No of admissions for hypertension 35 19
Total No of admissions initiated by medical or

midwifery staff 71 66
Total bed occupancy by pregnant women with

hypertension (days) 391 179
No of patients supervised at home by midwives 38
No of patients visited by midwives and subsequently

requiring admission to hospital 9

Comment

These results suggest that uncomplicated hypertension in preg-
nancy is more suitably managed by careful domestic supervision by
community midwives than by admission to hospital.

I thank Mrs C Farrar and the Huddersfield community midwives.

lGold EM, Evrard JR. Development of ambulatory reproductive health
services. Clin Obstet Gynecol 1979;22:427-43.

2 Mathews DD. A randomised controlled trial of bed rest and sedation on
normal activity and non-sedation in the management of non-albuminuric
hypertension in late pregnancy. Br J Obstet Gynaecol 1977;84:108-14.

3Laughlin KD, Sherrard DJ, Fisher L. Comparison of clinic and home
blood pressure levels in essential hypertension and variables associated
with clinic-home differences. J Chronic Dis 1980;33:197-206.

(Accepted 8 February 1984)

Department of Obstetrics and Gynaecology, Huddersfield Royal
Infirmary, Huddersfield HD3 3EA

J G FEENEY, MAO, MRCOG, consultant obstetrician and gynaecologist

Psychosis after cannabis abuse

Psychosis after abuse of cannabis is well recognised,12 but we know
of only one report from the United Kingdom.3 The lack of such
reports has been used to support the case for legalisation of cannabis.
We therefore tried to estimate the prevalence of serious mental
illness after cannabis abuse.
During 1979-81 the Department of Health and Social Security

(DHSS) was notified of 714 admissions of patients with drug
psychosis. Only two (0-3% ) cases were attributed to cannabis abuse,
compared with 10 (25 ° ,) of 40 patients with drug psychosis discharged
from Shenley Hospital during 1980-2. We describe five of the latter
patients, who had not abused alcohol or drugs other than cannabis,
and four others (one seen 10 years previously, one from a local
remand centre, and two seen more recently at Shenley). All admitted
heavy recent use of cannabis. Their histories were confirmed by
families, friends, police, social workers, and probation officers.

Patients

Five patients were black and four white (seven men and two women).
All but one were aged under 40 (mean 27, range 20-51). Two were married,
one divorced, and six single and without stable heterosexual relationships.
The symptoms of the episodes of psychosis varied. Two patients had
schizophreniform symptoms, three more undifferentiated delusional
psychosis, three manic bouts, and one a confusional state. All were physically
fit and free of cerebral disease. Seven had had previous episodes of psychosis:
all except one after use of cannabis; the remaining one was after use of LSD.
The two patients with schizophreniform symptoms had family histories

of psychosis: one had a grandfather and two uncles with mental illness, and
the other had three first degree relatives and two others with schizophrenia.
One manic patient had an alcoholic mother. The premorbid personalities
of the group were unremarkable apart from a tendency to violence. Several
patients had criminal records. Violent behaviour was also characteristic of
their psychoses. Religious themes were prominent in their delusions and
abnormal perceptions: three patients (two Rastafarians and one Pentacostalist
(all black)) showed intense premorbid preoccupation with politicoreligious
matters characterised by fervent emotional experience or drug taking as a
religious practice or both. One (white) man successively held marxist and
fascist opinions and extraordinary religious beliefs.
Of the two patients with schizophreniform symptoms, one contracted a

stable marriage, enjoyed normal work and social relationships, and remained
well and off all medication for 10 years; the other's symptoms remitted
completely within three days. Psychotropic medication was required only
for controlling acute behaviour disturbance. No patient required outpatient
psychotropic medication. One patient was readmitted with depression and
depersonalisation after abusing cannabis.

Comment

Our patients' psychotic episodes were severe but brief and occurred
immediately after heavy use of cannabis. Clinical symptoms included
undifferentiated, manic, schizophreniform, and confusional psychoses.
Only the patients with schizophreniform symptoms had family
histories of mental illness. Patients were admitted compulsorily by
the police, were generally uncooperative, discharged themselves, and
did not keep appointments. Their psychotic episodes cleared up
completely without obvious residual impairment, psychotropic
medication playing little part. Recurrence commonly followed further
cannabis taking. As we had excluded patients who abused several
drugs and alcohol, cannabis rather than other agents was probably
the provocative factor. Depression and depersonalisation occurred
between psychotic episodes.5

Psychosis after cannabis abuse appeared to be more common
among patients discharged from Shenley Hospital than in England
and Wales overall. Explanations for this may include clinicians' lack
of awareness of the possibility of cannabis psychosis, differences
between diagnoses on admission and discharge, underreporting of
cases within the specific DHSS drug categories, and inaccurate
recording. Our study of diagnoses on discharge from a psychiatric
hospital with a catchment area containing a large area of social
deprivation suggests that cannabis abuse frequently precedes mental
illness, in which it may have a causal role.

We thank Dr Dorothy Black, senior medical officer at the Department of
Health and Social Security; Dr C R Pugh, consultant psychiatrist; and
Mrs Margaret Hoyle (secretarial services), Mrs Thelma Robinson (biblio-
graphy), and Mrs Margaret Howells (records).
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