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Postpartum Stroke 
Successfully Treated 
with High-Dose 
Pentobarbitone 
Therapy: 
A CASE REPORT 

A case is presented ofa primigravida with severe pre- 
eclarapsia who, 24 hours after delivery, became hemi- 
parethr and deeply comatose due to acute ischaemia of 
the left cerebrat hemisphere. She was treated with high- 
dose pentobarbitone therapy when conventional treat- 
ment to control raised tCP had failed. A loading dose 
of pentobarbitone 400 mg (5 mg/kg) ~vas followed by a 
continuous infusion of 1.0 to 2.5 mg/kglhour. With- 
drawal of the barbiturate after four days of  therapy re- 
sulted in a rise in ICP above 20 mrrd-lg which neces- 
sitated resumption of the drug. After an additional eight 
days of pentobarbitone therapy with normal ICP 
values the infusion was discontinued without any change 
in ICP. The patient made an excellent recovery with 
on neurologic deficit. 

The specific pathophysiologic features of pre-eclampsia 
which were encountered in the patient are detailed. The 
potential problems which may arise in the pre-eclamptic 
patienr who requires intensive care in the puerperium 
are emphasised. 
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Pre-eclampsia and eclampsia are responsible for up 
to 25 per cent of all maternal deaths from obstetrical 
causes, i-3 The majority of these deaths result from 
cerebrovascular accidents although renal failure, 
heart failure, disseminated intravascular coagula- 
tion, hepatic coma and respiratory failure also 
contribute.l-4 Cerebral haemorrhage is the com- 
monest cause of death and is found in over 50 per 
cent of patients who die following eclampsia. 3'a 
Other neurologic causes of death include cerebral 
infarction consequent to arterial embolism, throm- 
bosis or spasm, cerebral venous thrombosis, and 
cerebral oedema, l-6 

During the past deeade there have been dramatic 
advances in the monitoring and treatment of neuro- 
logic disorders. The effectiveness of intracranial 
pressure (ICP) monitoring in identifying early 
changes in cerebral function has led to a more 
rational application of standard therapeutic mea- 
sures. 7's Conventional treatment for disorders with 
raised ICP includes osmotherapy, diuretics, gluco- 
corticoids, controlled hyperventilation, vasodilator 
therapy, and hypothermia. Recently high-dose bar- 
biturate therapy has been introduced following its 
beneficial effect in animal experimental models of 
ischaemic stroke, 9-t2 However, barbiturates have 
not been shown to improve outcome in humans with 
stroke, although an increased survival has been 
documented in patients with head injury and acute 
metabolic and infective cerebral damage. |3-15 

There are no reports in the literature regarding the 
application of modem neurologic intensive care 
techniques to the treatment of cerebral damage 
consequent to pre-eclampsia and eclampsia. The 
following case report details the management of a 
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patient with pre-eclampsia who had a severe 
ischaemic stroke 24 hours after delivery. 

Case History 
A 26 year-old primigravida was admitted at 33 
weeks gestation with severe pre-eclampsia. She had 
3+ proteinuria, generalised oedema, hyperactive 
reflexes, and a blood pressure (BP) of 25.3/14.6 kPa 
(190/ll0mmHg). She complained of persistent 
frontal headache, epigastric pain, and blurred 
vision. Her weight gain during pregnancy was 
14.5 kg. Intravenous magnesium sulphate and hy- 
dralazine were started. The initial response to anti- 
hypertensive therapy was good but, despite con- 
tinuing treatment, her BP rose again to 26.61 
14.6kPa (200/ll0mmHg). On the third hospital 
day a decision was made to perform a Caesarean 
section under general anaesthesia. A healthy female 
infant was delivered. 

Following the operation the patient was convers- 
ing appropriately and obeying commands. Therapy 
was continued with hydralazine and magnesium 
sulphate. Phenobarbitone was added. However, 
despite therapy the BP remained at 24/15.3kPa 
(180/ll5mmHg). On the fourth hospital day, 
exactly 24 hours postpartum, the patient suddenly 
became deeply comatose with responses only to 
painful stimuli. On examination she had a fixed and 
dilated left pupil, a fight hemiparesis, and bilateral 
papiUoedema. Her BP was 29. 3/17. 3 kPa (220/ 
130 mmHg). No seizure was witnessed. The diag- 
nosis of left hemisphere stroke was made. 

Dexamethasone 40 mg was given intravenously 
and mannitol 100 g was infused over 30 minutes. 
The left pupil became reactive and less dilated. The 
patient began to move her left side spontaneously as 
well as to command, but the right side remained 
paretic. Following this therapeutic response a left 
carotid angiogram was performed under general 
anaesthesia with mechanical hyperventilation. The 
angiogram showed swelling of the whole left 
hemisphere with some transtentorial hemiation; the 
parieto-occipital area was particularly swollen with 
poor filling and obliteration of many of the arteries 
in that region. The patient was then taken directly to 
the operating room where a catheter was inserted in 
the right lateral ventricle through a frontal Burr 
hole. Cerebrospinal fluid was clear with a potas- 
siurn of 3.3 rnEq/l. The initial ICP measurement 
was 2.66 kPa (20 mmHg). During these diagnostic 

and operative procedures an additional 100 g man- 
nitol was infused. 

On admission to the intensive care unit (ICU) 
continuous intra-~u-terial BP and ICF monitoring 
were established. A central venous pressure (CVP) 
line was inserted. Mechanical ventilation was ad- 
justed to achieve an arterial carbon dioxide tension 
(PaCO2) of about 3.33kPa (25mmHg) and an 
arterial oxygen tension (PaO2) of 13.3kPa 
(100 mmHg). Both ICP and systolic BP were found 
to be labile, ranging from 2.0 to 4.0kPa (15 to 
30 mmHg) and 16.0 to 24.0 k.Pa (120 to 180 mmHg) 
respectively. Each time the ICP rose above 
2.66kPa (20mmHg) for more than three minutes 
mannitol 20g was given. After three hours of 
mechanical hyperventilation and intermittent man- 
nitol therapy it became increasingly difficult to keep 
the ICP below 2.66kPa (20mmHg). Because of 
this developing resistance to mannitol a decision 
was made to institute high-dose barbiturate therapy. 
Therefore, six hours after the occurrence of the 
stroke, a bolus of pentobarbitone 400 mg (5 mg/kg) 
was given intravenously followed by a maintenance 
infusion of 200 mg per hour. Within a few minutes 
of initiating barbiturate therapy, the ICP had fallen 
to normal levels and from this point onwards the 
ICP remained well controlled at less than 2.66 kPa 
(20 mmHg). Mean BP also fell to acceptable levels 
of 10.6 to 12.0 kPa (80 to 90 mmHg) thus ensuring 
an adequate cerebral perfnsion pressure (CPP} of 
more than 8.0kPa (60 mmHg). 

Barbiturate therapy was continued for the next 
four days (Figure 1). Pentobarbitone was titrated to 
achieve an ICP of less than 2.66 kPa (20 mmHg), a 
motionless patient, a mean BP of 9.3 to 13.3 kPa 
(70 to 100mmHg), a CPP of more than 6.7kPa 
(50mmHg), and a serum pentobarbitone level of 
25-40 mg/litre. The patient required between 2.5 to 
1.0 mg/kg/hour pentobarbitone by syringe pump. 
Thirty hours after withdrawal of the barbiturate 
therapy the ICP rose again to more than 2.66kPa 
(20 mmHg) and mannitol therapy was reinstituted. 
There was a concomitant rise in BP. The patient 
remained in a coma. Because of an increasing 
requirement for mannitol to control ICP, barbiturate 
therapy was recommenced. A rapid return to 
normal values of ICP occurred. High-dose pento- 
barbitone therapy was maintained for a further eight 
days. Before discontinuing the barbiturate infusion 
on this occasion a normal intracranial volume/pres- 
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FIGURE l ClJaicalcourseofthepatientandmaindrugtherapyaftertheoccurrenceofan 
ischaemie stroke. Mean ICP and BP were controlled by a continuous infusion of pentobarbi- 
tone. Mtmnitol was given intermittently where indicated. Refer to the text for details�9 

sure response was elicited, i.e. a rise in ICP of less 
than 0.4 kPa (3 mmHg) with 1 ml saline injected 
through the ventricular catheter. After withdrawal 
of the barbiturate a rise in BP occurred, but the 1CP 
remained normal at 2.0kPa (15 mmHg)~ Methyl- 
dopa was commenced for BP c~ntrol. The ventric- 
ular catheter was removed after 16 days. 

During the two periods of therapeutic barbiturate 
coma many additional measures were employed to 
aid in the reduction of ICP and protection of the 
brain: 
1 Steroid therapy: Dexamethasone was given for 
19 days with an initial dose of 80rag/day and a 
redueilag dose schedule. 
2 Cor, trolled hyperventitation: PaCO2 was main- 
rained at 3.33 kPa (25 mmHg) for the first two days 
then gradually ailowed to return to normal. 
Mechanical ventilation was carried out for 17 days. 
3 Moderate hypothermia: The patient's tempera- 
ture was cooled to 32-33~ during both periods of 
barbiturate therapy. Body temperature was returned 
to non, let before barbiturate withdrawal. 
4 Fluid restriction and loop diuretics: A negative 
fluid balance was sought. Furosemide was used on a 
few occasions. 
5 Head elevation: The head was raised 15-20 
degre~,s to aid venous drainage from the brain. 

Two days after cessation of pentobarbitone ther- 
apy the patient was moving all of her limbs and 
obeying commands. Her pupils remained equal and 
reactive. Spontaneous breathing was quickly re- 
sumed and mechanical ventilation was withdrawn. 

Thereafter her neurologic recovery was rapid. 
Within one week she was using all her limbs in a 
purposeful manner. She was fully orientated and 
had normal mental functions. Her remarkable neu- 
rologic recovery continued. The only problem dur- 
ing her recovery was the occurrence of several 
grand mat seizures which were controlled with 
therapeutic doses of phenytoin and phenobarbitone. 
An electroencephalogram during die period of 
seizures showed diffuse epileptogenic abnormali- 
ties in both cerebral hemispheres, the right more 
than the left. A repeat left carotid angiogram, 35 
days after the stroke, showed resolution of the 
previous swelling and a return of normal arterial 
perfusion. Seven weeks after admission to hospital 
the patient was discharged home on phenytoin, 
phenobarbitone and methyldopa medications. She 
had no neurologic deficit and was able to care for 
herself and her baby. All drug therapy was success- 
fully discontinued within 13 months of discharge 
from the hospital. 

D i s c u s s i o n  

The occurrence of an ischaemic stroke during 
pregnancy or the puerperium is associated with a 30 
per cent mortality and coosiderable physical dis- 
ability in the survivors, t r-18 This death rate is three 
times greater than the incidence found in non- 
pregnant female stroke victims of childbearing 
age. t8 In the present case angiographic findings 
indicated that the severe ischaemic stroke was due 
to focal occlusive arterial disease which had prob- 
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ably resulted from a combination of thrombosis 
and vasospasm. 

Barbiturates have been advocated in the treat- 
ment of a variety of cerebral disorders where there is 
failure of standard measures to control ICP. s'13-1s 
On the basis of the satisfactory outcome in our 
patient, full scale monitoring and supportive treat- 
ment including high-dose barbiturate therapy can be 
recommended for ischaemie brain protection in 
pre-eclamptic patients who demonstrate acute neu- 
rologic decompensation, However, before barbitu- 
rate coma is induced there are four pre-conditions 
which must be satisfied. Firstly, where the patient is 
antepartum the expeditious delivery of the foetus 
and, most importantly, the placenta by Caesarean 
section takes priority. Secondly, a pathologic diag- 
nosis of the brain disorder must be established by 
computefised tomography and/or cerebral angiog- 
raphy, Thirdly, any surgical lesion, e.g. a large 
intracerebral haematoma, must be treated ade- 
quately. Fourthly, there should be a demonstrated 
failure of conventional treatment to control intra- 
cranial hypertension. 

The two most important beneficial effects of 
high-dose barbiturate administration arc a reduction 
in ICP and a protective effect on the ischaemic 
brain. Many human studies have shown that bar- 
biturates can rapidly lower ICP even where control 
of ICP cannot be achieved by conventional treat- 
ment, and that the continuous infusion of barbiturates 
can control ICP for prolonged periods. ~-~s'la'z~ 
Barbiturates may reduce ICP by increasing eerebro- 
vascular resistance and lowering cerebral blood 
volume. Therefore, CPP may increase providing 
that mean BP remains normal, and cerebral blood 
flow may actually improve. The inability of barbitu- 
rates to reduce ICP must be considered a grave 
prognostic sign. 1 

The mechanism of the protective effect of bar- 
biturates on the ischaemic brain is uncertain. 
Multiple mechanisms have been proposed: reduc- 
tion of cerebral metabolism; 12 increase in cerebro- 
vascular resistance in normal areas of brain with 
diversion of blood to ischaemie areas; 9'2a suppres- 
sion of subclinical convulsions; free radical neutral- 
isation or scavenging; 2z alteration of arachidonie 
acid liberation and amino acid metabolism; 2a'24 and 
possible stabilization of haeme-eoordinated iron 
complexes. 25 

Animal stroke models have shown that irreversi- 
ble brain damage may not occur for as long as three 
hours following occlusion of a single major ves- 
sel. 26 Treatment initiated with barbiturates during 
this potentially reversible period has been proven to 
be beneficial in many animal studies. 9A tA2 How- 
ever, barbiturate protection of the brain in humans 
with stroke has not yet been documented. 1~'27 In 
fact, Rockoff et al. reported a mortality of 100 per 
cent in four normothcrmic patients with stroke 
whose ICP was well controlled with pentobarbi- 
tone; on withdrawai of the barbiturate, after five 
days therapy, a fatal rise in the ICP occurred in each 
case. 13 

It is tempting to conclude that the satisfactory 
outcome in the present case may be due to the 
prolonged period of 12 days of high-dose barbitu- 
rate therapy. On the other hand, factors such as the 
absence of a major cerebral artery occlusion or 
induced hypothermia may have contributed to the 
result. The use of hypothermia in brain injury is 
controversial even though a decrease in cerebral 
metabolism consistently occurs with a fall in body 
temperaoare. No evidence of brain protection was 
observed in monkey stroke models who were 
treated with hypothermia at 29~ 2s However, 
recent animal research suggests that modest falls in 
body temperature may provide cerebral protection, 
and that the combined use of mild hypothermia and 
pentobarbitone is more beneficial than hypothermia 
alone,29- 31. 

Barbiturate therapy offers other advantages: a 
lower requirement for osmotic agents has been 
repotted; ~'~3 barbiturates facilitate BP control in 
hypertensive patients and may obviate the need for 
anti-hypertensive drugs as demonstrated in the 
present case; the associated immobilisation of the 
body which accompanies high-dose barbiturate 
therapy aids with mechanical ventilation and 
nursing care. However, barbiturate therapy is not 
without its risks although these are considered small 
in a well organised ICU. 13 The potential for 
myocardial depression from barbiturates exists, 
therefore, BP must be measured directly and CPP 
maintained, Barbiturates cause a dose-dependent 
inhibition of phagocytic activity and may, there- 
fore, predispose to infection. 32 

Although the major effects of pre-eclampsia are 
most obvious in the mammal cardiovascular sys- 
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tern, the pathophysiology of the disease involves 
every major organ system: '33 In addition to her 
cerebral involvement, our patient manifested renal, 
hepatic and coagulation-fibrinolytic system dis- 
orders. Haematologic tests 24 hours postpartum 

revealed a picture of developing disseminated 
intravasculat coagulation: a low platelet count (26 
• 109cells/l), an increase in fibrin degradation 
products (FDP) (>8(} but <160mgll) and schis- 
tocytes in the blood smear. The patient was given 
10 units of platelet concentrate intravenously caus- 
ing her platelet count to rise to 48 • 10 9 cells/l. 
During the course of her stay in the ICU there was 
no further haematologic problem. Daily platelet 
counts showed a spontaneous rise with time to 
normal values and the FDP levels fell to normal. 

In the immediate postpartum period the patient 
had evidence of hepatocellular damage (bilirubin 
39.3 ixmoFl, alkaline phosphatase 264U/1, lactic 
dehydrogenase >3000 U/l, serum glutamic oxalo- 
acetic transaminase >1500U/I) and mild renal 
impaurment (creatinine l l51~mol/1, uric acid 
0.43 retool/l). This organ dysfunction quickly re- 
solved and within a few days all biochemical tests of 
hepatic and renal function were normal. 

The parturient patient d• from normal 
women in many respects, both anatomically and 
physiologically. One important difference is the 
great increase in total body water which occurs 
during pregnancy. 5'33"3'* Normal pregnancy is ac- 
companied by the retention of about 900 mEq of 
sodium and a proportionate 6 l/ties increase in body 
water. 34 In pre-eclampsia, by some mechanism 
which is unclear, the increase in body water is even 
greater. This excess body water is normally ex- 
creted in the puerperium and, therefore, a negative 
fluid balance in the early postpartum period is to be 
expected. 33 The present case demons~'ated this 
point well. Over a 24-day period there was a 
measured negative fluid balance of six litres. If a 
conservative estimate of a daily insensible fluid loss 
of 0.5 ilitms is made, then over that same time period 
the patient had a fluid deficit of 18 litres, 

Oth,~r potential features which distinguish the 
pre-ec]amptic patient from the normal parturient are 
hypovolaemia and hypoalbuminaemia. It is well 
documented that patients with pre-eclampsia have a 
contracted blood volume. In those with severe 
pre-eelampsia the normal hypervolaemia of preg- 
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nancy may be reduced by 60-75 per cent. 35,36 The 
use of a balloon flotation catheter or a CVP line is 
mandatory, therefore, to monitor the need for blood 
volume expansion. 

The urine in pre-eclampsia contains albumin, 

transferrin and IgG. Heavy proteinuria may result in 
a decrease in the serum concentrations of these 
proteins. 37 This proteinuria continues in the puer- 
perium but usually resolves within a few weeks of 
delivery. However, obstetric patients who require 
intensive care may need correction of their hypoal- 
buminaemia for optimal management. Our patient 
had a daily protein loss of 9 g in the early puerper- 
ium but this had decreased to 3 g/day by the fourth 
week. During her 24 days in the ICU she required an 
average of 25 g human serum albumin (25 per cent) 
per day to maintain her serum albumin level 
between 30 and 40 g/l. An adequate nutritional 
intake is important in critically ill pre-eclamptic 
patients. 

Cerebral injury produced by either haemorrhagic 
or ischaemic stroke is the most serious consequence 
of the many maternal complications which may 
occur J,n severe pre-eclampsia. The application of 
modem neurologie intensive care principles and 
practice offers new hope in this life threatening and 
disabling complication of pregnancy. 
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R6sum6 
On rapporte un cas de primigeste accompagnd de sdvdre 

prddclarnpsie qui, aprds t' accouchement, rnanifesta 

un dtat d' hdmipar,~sie et devint gravement comateux 
causd par une grave ischdmie au c6td gauche de l'hdmis- 
phdre c&rdbral. Cette patieme a dt~ soign~e avee une 
forte dose de pentobarbitone lorsque le traitement con- 
ventionnel de contrdle pour hausser le ICP ~choua. Une 
dose surcharg~e de pentobarbitone 400 mg (5 mglkg) 
fur administrde par infusion coruinuelle de 1.0 d 2.5 mg/ 
kg/heure. Aprds quatre jours de cette thdrapie, l'arr~t 
du barbiturate engendra une hausse du ICP , au-dessux 
de 20 mmHg qui ndcessita la reprise du mddicament. 
Aprds hair]ours de thdrapie au pentobarbitone lorsque 
les valeurs normales du ICP furent obtenues, on arr~ta 
le traitement sans remarquer de changement au ICP. 
La patiente fit d'exce~lents progrds et r~cupdra sans 
troubles neurotogiques. 

Les manifestations spdcifiques et pathophysiologiqaes 
de la prddclcunpsie observdes chez la patieme sont d~- 
tailtdes. Les troubles ~ventuels qui peuvent se produire 
chez les patientes sujettes d la prddelampsie e~ qui 

out besoin de soins intensifs dam la pdriode da puer- 
pdrium sont soutignds. 


