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Supine Hypotension Syndrome
during Caesarean Section

British Medical_Journal, 1970, 1, 797-798

The supine hypotension syndrome was described by Hansen
in 1942. Its clinical relevance became apparent in 1957 when it
was postulated by Holmes as the cause of death in healthy
young women during caeserean section under spinal analgesia.

At first it was thought that the cause was simple mechanical
compression of the inferior vena cava. But as this occurs in the
majority of women lying supine in late pregnancy, a more
complex process is involved.

It was shown by Kerr et al. (1964) that on occlusion of the
inferior vena cava collateral venous channels open through the
paravertebral and azygous system of veins. These may or may
not be adequate to maintain the venous return to the heart.
When caval occlusion occurs one of two effects results. (1)
The collateral system is not quite adequate to maintain the
normal venous return, with a resulting moderate drop in car-
diac output compensated for by increased arterial vasocon-
striction. Blood pressure and pulse remain unchanged. (2) The
collateral system fails to maintain an adequate venous return.
There is a drop in cardiac output, increased vasoconstriction,
and an increase in pulse rate. This is followed by bradycardia,
which further reduces the cardiac output. The supine hypo-
tension syndrome results.

CASE 1
The patient, a healthy 27-year-old multipara, had had two

previous caesarean sections. Her antenatal course had been un-
eventful. An elective caesarean section was arranged for 38 weeks'
maturity. Her blood pressure before induction of anaesthesia was
60 mm. Hg systolic. She was turned on her left side, but remained
hypotensive. She was then turned on her right side and her sys-
tolic pressure rose immediately to 110. The supine position was
again tried, but hypotension ensued. The patient volunteered the
information that during the previous few weeks her general prac-
titioner had had difficulty in taking her blood pressure while she
lay flat. She was anaesthetized in the right lateral position, nitrous
oxide, oxygen, and relaxant anaesthesia being used. An uneventful
lower segment caesarean section was performed in the right lateral
position on the insistence of the anaesthetist and a healthy infant
weighing 7 lb. 11 oz. (3,500 g.) was delivered. Closure of the uterus
and abdomen was performed in the supine position, and the
patient's blood pressure remained at 110/70.

CASE 2
A healthy 26-year-old primipara had had an uneventful

pregnancy and was admitted at term with a breech presentation.
Early in labour it was decided to perform a caesarean section. Her
blood pressure was 120/80. She was anaesthetized in the supine
position, nitrous oxide, oxygen, and relaxant anaesthesia being
used. The abdominal incision was noted to be unusually bloodless.
The patient was hypotensive and her pulse was faint. She was
turned on her left side and the pulse and blood pressure recovered.
The operation was continued in the lateral position to reflection of
the uterine peritoneum. She was then turned to the supine position
and a healthy infant weighing 8 lb. 6oz. (3,800 g.) was delivered.
The pulse and blood pressure remained normal thereafter.

CASE 3
The patient, a healthy 39-year-old multipara, had been mar-

ried 10 years and had no living child. She had a bad obstetric
history, with a previous intrauterine death at 36 weeks and a
miscarriage at 26 weeks. She was admitted to hospital at 34 weeks'
maturity with pre-eclamptic toxaemia and placental insufficiency.She had a gastrointestinal upset on the night of admission and
vomited twice. The next day she was apyrexial and well, but for a

tachycardia of 118 and a dry tongue, which was attributed to
dehydration. An intravenous infusion of dextrose was begun.
Despite a small baby (4' to 5 lb.; 2,040 to 2,270 g.), it was decided
to perform caesarean section.
The patient felt faint lying supine on the operating-table and

became pulseless. She was turned on her left side and her pulse
recovered immediately. She was anaesthetized in the supine posi-
tion-nitrous oxide, oxygen, and relaxant anaesthesia being used-
but again became pulseless, recovering immediately she was turned
on her left side. The caesarean section was begun in the supine
position. The patient again became pulseless and was turned on
her side. Her pulse and blood pressure initially recovered, but soon
her condition showed signs of deterioration. It was decided to
postpone the caesarean section, and the abdomen was sutured in
the lateral position. The patient seemed to improve, but two hours
later she suffered a cardiac arrest, resuscitation taking 30 minutes,
and her condition deteriorated. An emergency caesarean section
was performed in the lateral position, and a stillborn infant
weighing 5 lb. 4 oz. (2,380g.) was delivered. Her condition con-
tinued to deteriorate and she died 30 hours later.
At necropsy acute myocarditis was found, and on histological ex-

amination of the heart ". apart from heavy inflammatory infil-
tration, which does not correspond in distribution with changes
which could result from anoxia alone, there is just enough fibrosis
in the lesions to prove that they originated before anaesthesia. The
symptomatology of such cases is commonly trivial before sudden
death. It may be non-existent or there may be a low fever and a

mild gastrointestinal disturbance, which could well explain her
vomiting."

It seems likely that supine hypotension contributed to but was
not the sole cause of the death of this patient.

CONCLUSION
Profound supine hypotension is rarely recorded during

caesarean section. It was found by Holmes (1960) to occur in
approximately 2 % of antenatal patients, and only a small
number of these undergo caesarean section. The present three
cases were recorded during the period 1965-9.
But for the insistence of the anaesthetist that the operation

on the first patient be performed in the lateral position, and
the observation of the operator in the case of the second
patient, both of these operations could have ended fatally. It
should be noted that the first patient had previously had two
uneventful caesarean sections in the supine position and that
her blood pressure recovered when she lay on her right side
and not on her left, the usually recommended one. The blood
pressure of the second patient had been normal a few minutes
before the operation. This bears out the comment of Scott
and Kerr (1963) that hypotension may occur at any time up to
the emptying of the uterus and not only during the immediate
post-induction period.
The treatment of these patients is simple but urgent.

Physiologically it involves the decompression of the inferior
vena cava. This can be achieved by rapid delivery of the
baby, by pushing the uterus forwards and away from the
posterior abdominal wall, or by repositioning the patient.
Delivery involves a further lapse of time and may prove more
difficult than anticipated. Attempting to push the uterus for-
wards may also be difficult, and one cannot be sure of
decompressing the vena cava. Turning the patient on her side
is immediately effective, though it may be necessary to try
both sides in turn, as in Case 1. Vasopressors should not be
used, as these will accentuate the vasoconstricted state of the
circulation, and with relief of the venous obstruction after
delivery of the baby the left ventricle may have difficulty in
ejecting the increased cardiac output, leading to acute pul-
monary oedema. Cardiac disease, toxaemia, and hypertension
make this more likely, but Scott and Kerr (1963) cited a case
in which 8 mg. of methoxamine given intravenously was suf-
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ficient to cause acute pulmonary oedema in a healthy 36-
year-old mother having her second elective caesarean sec-
tion. The same objection applies to the intravenous infusion of
plasma expanders.

Obstetricians and anaesthetists should be aware of this
syndrome. It should be considered in all patients with hypo-
tension lying supine in late pregnancy. Routine inquiry should
be made of all patients before caesarean section in regard to
fainting attacks, dizziness in the supine position, and difficulty
experienced in the antenatal clinics in recording their blood
pressure. Constant monitoring of blood pressure is essential,
and the obstetrician should not proceed without assurance
that it is normal. If supine hypotension is noted before the
operation, caesarean section should be performed in the lat-
eral position. Should supine hypotension occur during
the operation the patient should be turned on her side and
delivered as quickly as possible. Vasopressors and rapid

intravenous infusions should not be used until repositioning of
the patient has been tried.

I should like to thank Mr. Arthur Williams for his advice and
permission to report these cases: Dr. L. E. S. Carrie, consultant
anaesthetist, for his help; and Dr. R. H. Cowdell for permission to
quote the pathological report.

Louis COURTNEY, M.B., M.A.O., M.R.C.O.G.,
Registrar, Obstetrics and Gynaecology,

thz Radcliffe Infirmary, Oxford.
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Hemifacial Palsy after Inferior Dental
Block for Dental Treatment

British Medical3Journal, 1970, 1, 798

CASE REPORT
The patient, a corporal, was given an inferior dental block on 9
June 1969 to enable dental treatment to be carried out.

Technique used for Administering Inferior Dental Block.-The
thu-mb was placed intraorally over the anterior border of the
coronoid process and the forefinger extraorally in the depression
on the posterior border of the ramus. The needle was then in-
serted along a line joining the midpoint of thumb and forefinger
just median to the internal oblique ridge, to a depth of 2 to 'in.
(1-3 to 2 cm.). The syringe was then gently swung over to the
lower premolar region of the opposite side, care being taken to
make sure that the syringe stayed parallel to the occlusal plane of
the mandibular teeth; the cartridge was then discharged. An-
aesthesia was complete in about one and a half minutes. Several
large restorations were completed. There were no dental complica-
tions afterwards.
A Sterling dental syringe was used with a Monoject 400 dispos-

able needle, gauge 27 GA and 2 cm. long. The local anaesthetic
was lignocaine hydrochloride (Lidothesin 2-ml. cartridge) and
adrenaline 1: 80,000.
The same night the patient noticed some impairment of his

sense of hearing in the left ear (the side of injection). The next
morning he had difficulty in closing his left eye while he washed
his face, and he could not clean his mouth properly. He assumed
this would pass off. When it did not clear up he became worried,
and on 12 June reported to one of us (T.K.) who referred him to
I.B.T., with facial palsy.
On examination the left side of the patient's face was flat and

expressionless and muscles of that side were immobile. The left
angle of the mouth was drooping. When he smiled his mouth was
drawn to the right side. There was ptosis of the left eyelid. The
left eye could not be closed, and an attempt to do so resulted in
the eyeball turning upwards and outwards (Negro's sign). No
function was noted in the frontalis, orbicularis oculi, dilator alae
nasi, orbicularis oris, and platysma on the left side.
On 17 June electromyography showed fibrillation at rest. The

motor unit was normal. Conduction showed normal latency. The
strength-duration curve showed partial denervation patterns.
He was treated with facial muscular exercises, protection of left

eye with dark glasses during the day and eyepad at night, mouth
washes after meals to get rid of food particles collected in buccal
sulcus, and tab. prednisolone 5 mg. q.d.s. by mouth. At review on
17 July he had fully recovered, all groups of facial muscles show-
ing full function.

COMMENT

The principal causes of facial nerve involvement are trauma,
operative injury, head injuries, acoustic neuroma, and malig-
nant parotid tumours. Rarely the condition may be affected by
middle ear disease, leukaemic infiltrations, lymphoma, geni-
culate herpes zoster (Hunt syndrome), syphilitic or tuberculous
basilar meningitis, infectious diseases (particularly diphtheria
and mumps), familial and relapsing facial paralysis of Mel-
kersson's syndrome, and various inflammatory, neoplastic, or
vascular diseases of the brain stem. When the paralysis occurs
without an attributable cause it is termed Bell's palsy.
On reviewing the medical literature we found that very few

cases of facial paralysis following the use of a local anaesthetic
solution to produce inferior dental block have been reported.
Stoy and Gregg (1951) reported a case in which the facial pa-
ralysis developed five days after the inferior dental block and
lasted six weeks. Snow's (1952) patient was an 8-year-old
boy who developed poliomyelitis with facial paralysis following
dental procedure; facial paralysis lasted a few weeks. Droter's
(1959) case was of transitory facial paralysis occurring imme-
diately after inferior dental block, and recovery was full in two
and a half hours.
There appear to be two types of facial paralysis following

inferior dental block, the immediate transient type and the
delayed type. The former type is presumed to be due to the
direct action of local anaesthetic solution on'the facial nerve,
either by diffusion into the normally developed parotid tissue
or by direct action on the nerve in the retromandibular space,
when a congenital anomaly of parotid gland exists, failing to
envelop the facial nerve. The delayed type is due to a sympa-
thetic vascular reflex leading to ischaemic paralysis in the
stylomastoid foramen region. The mechanism is assumed to be
the action of the local anaesthetic solution (particularly its
adrenaline content) or even the mechanical action of the needle
itself, stimulating the sympathetic plexus connected with the
external carotid artery, which in turn has communication with
the plexus covering the stylomastoid artery. The duration of
paralysis would depend on the degree of ischaemia and dam-
age to the nerve.

In dealing with the differential diagnosis of a case of facial
paralysis the inferior dental block, among other causes, must
be kept in mind. The prognosis seems to be good and recovery
is full.
Squadron Leader, R.A..F I. B. TIWARI, M.B., B.S., F.R.C.S.Ed.
Flight Lieutenant. R.A.F. T. KEANE, B.D.S., L.D.S. R.C.S.
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