
 

 

CEREBRAL RESUSCITATION 

 

“Isabella and the Pot of Basil”, oil on panel, John Melhuish Strudwick (1849-1937) 

 



In one of their trading establishments, the three brothers employed a young Pisan named 

Lorenzo, who planned and directed all their operations and who being rather dashing 

and handsomely proportioned had often attracted the gaze of Lisabetta. And since they 

were equally in love with each other before very long they gratified their dearest wishes 

taking care not to be discovered. 

  

…Being determined that the affair should leave no stain upon the reputation either of 

themselves or of their sister he (one of the brothers) decided that they must pass it over in 

silence and pretend to have neither seen nor heard anything until such time as it was safe 

and convenient for them to rid themselves of this ignominy before it got out of hand.    

 

…One night however, after crying so much over Lorenzo’s absence that she eventually 

cried herself off to sleep, he appeared to her in a dream, pallid looking, and all 

disheveled; his clothes tattered and decaying, and it seemed to her that he said, 

 

“Ah, Lisabetta, you do nothing but call to me and bemoan my long absence, and you 

cruelly reprove me with your tears. Hence I must tell you that I can never return, because 

on the day that you saw me for the last time, I was murdered by your brothers.” 

 

He then described the place where they had buried him, told her not to call him, or wait 

for him any longer, and disappeared. 

 

Having woken up, believing that what she had seen was true, the young woman wept 

bitterly. And when she arose next morning she resolved to go to the place and seek 

confirmation of what she had seen in her sleep. She dared not mentioned the apparition 

to her brothers, but obtained their permission to make a brief trip to the country for 

pleasure, taking with her a maidservant who had once acted as her go-between and was 

privy to all her affairs. She immediately set out, and on reaching the spot, swept aside 

some dead leaves and started to excavate a section of the ground that appeared to have 

been disturbed. Nor did she have long to dig very deep before she uncovered her poor 

lovers body, which showing no signs as yet of decomposition or decay, proved all too 

clearly that her vision had been true. She was the saddest women alive, but knowing that 

this was no time for weeping, and seeing that it as impossible for her to take away his 

whole body (as she would dearly have wished), she laid it to rest in a more appropriate 

spot, then severed the head from the shoulders as best she could and enveloped it in a 

towel. This she handed into her maidservant’s keeping whilst she covered over the 

remainder of the corpse with soil, and then they returned home, having completed the 

whole of their task unobserved.  

 

Taking the head to her room, she locked herself in, weeping so profusely that she 

saturated it with her tears at the same time implanting a thousand kisses upon it. Then 

she wrapped the head in a piece of rich cloth and laid it in a large and elegant pot, of the 

sort in which basil or marjoram is grown. She next covered it with soil, in which she 

planted several sprigs of the finest Salernitan basil, and never watered them except with 

essence of roses or orange-blossom, or with her own teardrops…and her weeping never 

ceased until the whole of the basil was wet with her tears. 

 

Because of the long and unceasing care that was lavished upon it, and also because the 

soil was enriched by the decomposing head inside the pot, the basil grew very thick and 



exceedingly fragrant. The young woman constantly followed the same routine and from 

time to time she attracted the attention of her neighbours. And as they had heard her 

brothers expressing their concern at the decline in her good looks and the way in which 

her eyes appeared to have sunk into their sockets, they told them what they had seen, 

adding; 

 

“We have noticed that she follows the same routine every day”. 

 

The brothers discovered for themselves that this was so, and having reproached her once 

or twice without the slightest effect, they caused the pot to be secretly removed from her 

room. When she found that it was missing she kept asking for it over and over again, and 

because they would not restore it to her she sobbed and cried without a pause until 

eventually she fell seriously ill. And from her bed of sickness she would call for nothing 

else except her pot of basil. 

 

The young men were astonished by her persistent entreaties and decided to examine its 

contents. Having taken out the soil they saw the cloth and found the decomposing head 

inside it, still sufficiently intact for them to recognise it as Lorenzo’s from the curls of his 

hair. This discovery greatly amazed them and they were afraid lest people should come to 

know what had happened. So they buried the head and without breathing a word to 

anyone, having wound up their affairs in Messina, they left the city and went to live in 

Naples. 

 

The girl went on weeping and demanding her pot of basil, until eventually she cried 

herself to death, thus bringing her ill fated love to an end.     

 

Day 4 Story 5, Giovanni Boccaccio, The Decameron, (1350-53).    

 

In the Fourteenth century, the cutting edge of cerebral resuscitation consisted of basil, 

essence of roses, orange-blossom and the copious tears of aggrieved lovers. In the 21
st
 

century the preferred agents of preservation are somewhat different and include, oxygen, 

normocarbia, normoglycemia and the maintenance of an adequate perfusing blood 

pressure.      

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



CEREBRAL RESUSCITATION 

 

Introduction 

 

Cerebral resuscitation is an important aspect of the management of any critically unwell 

patient. 

 

The aim, in general, is to minimize any further secondary brain injury that may follow 

an initial insult.   

 

Many measures, such as oxygenation and maintenance of an adequate blood pressure are 

essential in all cases, whilst other measures will be specific for a given condition. 

 

Settings 

 

Specific settings in which cerebral resuscitation is an important aspect of management 

include: 

 

1. Hypoxic/anoxic brain injury following cardiac arrest 

 

2. Trauma. 

 

3. Status epilepticus. 

 

4. Raised intracranial pressure/ space occupying lesions/ cerebral edema. 

 

5. Stroke, cerebral infarction/ hemmorhage. 

 

Pathophysiology 

 

The brain is highly dependent on an adequate supply of oxygen and glucose and is 

extremely sensitive to a lack of either.  

 

When cerebral oxygen delivery falls below 20mls/100 grams of brain tissue/minute, 

anaerobic glycolysis begins to occur together with reduced production of ATP. 

 

After 3-6minutes of total cerebral ischemia there will be: 

 

● Exhaustion of ATP supplies with resultant cessation of cellular metabolism. 

 

● Increasing intracellular metabolic acidosis. 

 

● Failure of the cell membrane sodium-potassium pump, with consequent failure of 

cell membrane electrical conduction.  

 

These factors lead to irreversible neuronal cell damage and death. 

 

 

 



Clinical assessment 

 

Important modalities of monitoring in patients requiring cerebral resuscitation will 

include:  

 

1. Pulse oximetry: 

 

● SaO2 should be kept > 94% 

 

2. ECG: 

 

● To monitor for arrhythmias, which may compromise the cardiac output.  

 

3. Arterial line: 

 

● Systolic > 90mmHg 

 

● MAP > 75mmHg 

 

4. CVC/ Pulmonary artery catheter:  

 

● CVP 8-10 cm water. 

 

Fluid boluses should be given to try and achieve before the initiation of 

inotropes.  

 

5. IDC: 

 

● A urine output of at least 0.5-1 ml/kg per hour, is desirable. 

 

In selected cases: 

 

6. Core temperature monitoring: 

 

● This is particularly relevant where therapeutic hypothermia is being 

undertaken following cardiac arrest. 

 

● An indwelling bladder catheter device will be the most efficient. 

 

7. Direct intracranial pressure monitoring. 

 

8. EEG. 

 

Management 

 

Many measures, such as oxygenation and maintenance of an adequate blood pressure are 

essential in all cases, whilst other measures will be specific for a given condition. 

 

Considerations include: 



 

1. Oxygen delivery: 

 

The total oxygen delivery (or “oxygen flux”) to the tissues is determined by the 

following equation: 

 

O2   flux = CO x O2 content of the blood. 
 

= Cardiac output x (O2 carrying capacity of Hb + dissolved O2 ) 

 

= CO (mls /min) x (1.39 Hb gm / 100 mls x SAT % + 0.3 / 100mls at PaO2 of 100 

mmHg) 

 

Therefore: 

 

● Blood pressure:  

 

 Avoid hypotension, which will reduce cerebral perfusion 

pressures. 

 

 Mild hypertension has been advocated to improve cerebral 

perfusion pressures, however this has not been of proven benefit 

with respect to clinical outcomes.  

 

● Cardiac output should be optimized 

 

● Haemoglobin 

 

● SaO2 (as below) 

 

2. Blood gases: 

 

● Oxygenation, SaO2  

 

   Avoid hypoxia 

 

● Carbon dioxide: 

 

 Avoid hypocarbia (vasoconstriction) or hypercarbia (vasodilation) 

 

 Aim for a lower range of normal (ie 35-40 mmHg), unless there is 

an overriding reason not to do so, (such as permissive hypecarbia 

in an asthmatic).  

 

3. Glucose: 

 

● Avoid hypoglycaemia. 

 

 Any hypoglycaemia should be promptly corrected.   



 

● Avoid hyperglycaemia. 

 

 Hyperglycaemia is deleterious to the injured brain, in particular 

following stroke.  

 

 IV insulin may be required to maintain normoglycemia. 

Additionally insulin itself may have some neuro-protective 

activity. 

 

4. Temperature control: 

 

● Avoid hyperthermia: 

 

 Hyperthermia, especially above 40.5 degrees, is deleterious to 

neurones. It raises cerebral metabolism and hence oxygen 

requirements. 

 

● Therapeutic hypothermia: 

 

 This reduces the cerebral metabolic rate. 

 

 Therapeutic mild hypothermia is of proven benefit in the 

specific setting of post primary cardiac arrest due to VF or VT. 

There is improved mortality and improved neurological 

outcome, (see separate Therapeutic Hypothermia guidelines). 

 

5. Reduction of raised intracranial pressure: 

 

Cerebral perfusion pressure α MAP - ICP 

 

Raised ICP can cause reduced blood flow and global ischemia 

 

Depending on which particular pathology is being treated, methods that can be 

used to reduce intracranial pressure include: 

 

● Head up 30 
0 

position 

 

● Avoid ETT taping methods that may occlude jugular venous return. 

 

● Ventilation to avoid hypercarbia 

 

● 100-200 mls of 3% saline or 20ml of 20% Saline - aiming to bring the 

 sodium up to around 145-150 mmol/L 

 

● Mannitol (a temporizing measure only)  

 

● Steroids, (in malignant disease) 

 



● Surgical intervention/ draining collections/ craniotomy 

 

ICP can be monitored by specific intracranial pressure monitoring devices. 

 

6. Control of seizure activity/ reduction of cerebral metabolic rate: 

 

The main benefit of anaesthetic agents in neuroprotection is in the control of 

seizure activity.   

 

 Agents used include: 

 

● Midazolam reduces CMRO2, CBF and CBV with both cerebral 

autoregulation and vasoreactivity to carbon dioxide remaining intact. 

 

● Phenytoin 

 

● Propofol 

 

● Thiopentone 

 

● Muscle paralysing agents, (to avoid the secondary metabolic effects os 

seizure activity) 

 

7. Nutrition: 

 

● Enough calories should be provided to prevent catabolism and a negative 

nitrogen balance by use of enteral or parenteral nutrition 

 

● This will be an important consideration in the ICU 

 

8. Specific agents: 

 

● Free radical scavengers:  

 

 Many have been proposed, for general metabolic protection but 

none thus far have been of proven benefit. 

 

● Tissue plasminogen activator: 

 

 tPA used within 3 hours for the specific indication of cerebral 

infarction. 

 

● Calcium: 

 

 In the setting of anoxic brain injury calcium may be detrimental 

due the “reperfusion injury”.  

 

 Its use in this setting should therefore be avoided unless there is a 

specific indication for its use, such as hyperkalemia, severe 



hypocalcemia or drug overdose with calcium channel blocking 

agents.  

 

 Calcium channel blocking agents have not been of proven benefit 

in anoxic brain injury. 

 

● Nimodipine: 

 

 This has been proposed for use in SAH. There is theoretical benefit 

in the limitation of any reperfusion injury, but its main use is to 

prevent vasospasm and secondary brain injury from this. 

 

 This treatment is not time critical and so is not usually initiated in 

the ED 
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