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In January, 2012, a 53-year-old woman with a history of progressive polyposis coli 

and hypertension was admitted to the intensive care unit (ICU) of our hospital 

because of septic shock 4 days after laparoscopic subtotal colectomy. 

She was intubated and mechanically ventilated, underwent emergent re-

laparotomy for anastomotic leakage, and was treated with antibiotics. Blood 

cultures were positive for multiresistant Enterococcus faecium. After re-
laparotomy the patient was sedated with midazolam for 2 days. 

The neurologist was consulted on the fourth postoperative day because of the patient’s 
persistent low level of consciousness. 

On neurological examination, we found no eye opening or motor response to a 

painful stimulus, intact brainstem reflexes, and generalised areflexia of arms and 

legs with indifferent plantar reflexes. We observed no signs indicative of minimally 

convulsive status epilepticus. 



Lancet 2013; 381: 2222 

During the period of septic shock and surgery, blood pressure had not been 

lower than 100/50 mm Hg and laboratory tests did not show abnormalities that 
could explain the patient’s coma. 

Non-contrast brain CT 

showed abnormal 

hypodensity of the complete 
white matter with swelling of 

the entire brain. CT 

angiography was normal. 



WHY WAS THIS PATIENT IN COMA? 



Because of sepsis and the absence 

of severe structural brain alterations 

at brain CT we made a diagnosis of 

sepsis-associated 
encephalopathy. 

Lancet 2013; 381: 2222 



Because of the deep coma and the 

diffuse and severely abnormal aspect 

of the white matter—both associated 

with poor outcome—discontinuation 
of treatment was discussed. 

Lancet 2013; 381: 2222 



PROGNOSIS ? 



Determinants in a person exposed to critical illness and its 

treatment are myriads, and we only know a handful of them: the 

type of disease, disease severity, age, comorbidities, the fluids 

and drugs we use, and the nutrition we give. 

Many other independent outcome variables are unknown, 

possibly encrypted into one person’s DNA code or embedded 

into social milieu, such as the local availability of resources or 

the conception of life. 



We recommended to continue treatment. 

On the 9th postoperative day the patient opened her eyes in response to 

painful stimuli, but there was still no motor response. 

DELIRIUM ? 

Lancet 2013; 381: 2222 
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• Sepsis is a systemic inflammatory response to infection. 

• Severe sepsis describes instances in which sepsis is 

complicated by acute organ dysfunction, but these two terms 

are sometimes used interchangeably. 

• Septic shock is sepsis complicated by either hypotension that 

is refractory to fluid resuscitation or by hyperlactatemia. 

SEPSIS 



SAE is commonly seen in systemically ill patients. 

The syndrome is defined by diffuse cerebral 

dysfunction that accompanies sepsis in the absence 

of direct CNS infection, structural abnormality or 

other types of encephalopathy (for example, 

hepatic or renal encephalopathy), as detected by 

clinical or standard laboratory tests. 

SEPSIS-ASSOCIATED ENCEPHALOPATHY 

(SAE) 



ETIOLOGY OF SEPSIS-ASSOCIATED 

ENCEPHALOPATHY 



Delirium is often the first manifestation of sepsis, providing a useful diagnostic 

clue. 

CLINICAL PRESENTATION AND DIAGNOSIS 

Apart from the abnormal mental status and gegenhalten (paratonic rigidity), the 

findings in the neurological examination are unremarkable.  

However, 70% of advanced cases of SAE have an associated critical illness 

neuromyopathy. 

With advanced-stage SAE, cranial nerve function is invariably spared, which is a 

useful factor in the differential diagnosis of Guillain–Barré syndrome.  

Hyperventilation in SAE is often due to respiratory alkalosis in the early, delirious 

phase and to metabolic acidosis in advanced-stage sepsis. 

As patients with SAE have sepsis by definition, pulse rate is also commonly, but 

not invariably, elevated. 



Gofton TE, Young BG. Sepsis-associated encephalopathy. Nat Rev Neurol 2012; 8: 557-566 



SAE 

DELIRIUM 

COMA 
STUPOR 



Sepsis-associated 

encephalopathy 

SEPSIS-ASSOCIATED BRAIN INJURY 

meningitis abscesses 

infarction hemorrhage 

hydrocephalus CSVT 



On neurological examination, 

we found no eye opening or 

motor response to a painful 

stimulus, intact brainstem 

reflexes, and generalised 

areflexia of arms and legs with 

indifferent plantar reflexes. 

Lancet 2013; 381: 2222 



WHY WAS THIS PATIENT TETRAPLEGIC? 



Electromyography showed absence 

of motor unit potentials in arm and leg 

muscles without evidence for 

accompanying neuropathy. We made a 

diagnosis of critical illness 

myopathy. 



CIM is a primary myopathy 

that is not secondary to 
muscle denervation, with 
distinctive 
electrophysiological 
and morphological findings 



CIP is a distal axonal 

sensory-motor 
polyneuropathy 
affecting limb and 
respiratory muscles. 



Latronico N, et al.  Lancet 1996; 347:1579-1582 

Axonal neuropathy 



Combined CIP and CIM, 

which is usually mild but 
occasionally severe, could be 
the most common 
manifestation of 
neuromuscular weakness in 
the ICU. 



The muscle suffers twice! 

CIP (denervation) 

CIM (primary myopathy) 
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THE MULTIPLE ORGAN FAILURE 



THE MULTIPLE ORGAN FAILURE 



Follow-up brain CT showed no improvement of the white matter 

abnormalities. 

In the following weeks the condition of the patient gradually improved and 

4 weeks after the re-laparotomy she had regained full consciousness. 

When the patient was discharged from the ICU her muscle strength had 

gradually improved with movements against gravity now possible. 

At that time brain MRI was normal except for a small number of white matter 

lesions. 



CONCLUSIONS 



THANK YOU FOR PATIENCE  


