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Optimizing peri-operative management of  

neurosurgical patients 

• aims to 

 - to obtain best possible clinical outcome 

 - improve patient experience 

 - reduce costs 

 - maximise efficiency 

 

 

 

 

 



Optimizing peri-operative management of  

neurosurgical patients 

• remember that patients are people , not numbers! 

 

 

 

 

 

 

 

 

 



Optimizing peri-operative management … 

introduction 

• craniotomy patients 

 

 

 

 

 

 

 

 

 



Optimizing peri-operative management …  

 

• patient journey begins in … 

• Pre-admission Clinic 

• attend 1-2 weeks before planned surgery 

 

 

       

 

 

 

 



Optimizing peri-operative management …  

Pre-admission Clinic 

• medical history and examination by doctor 

• pre-operative blood analysis 

• blood group and save 

• MRSA screening 

• further referral if necessary (cardiologist) 

• Patient Information Booklet 
  

 

 

       



Optimizing peri-operative management …  

Pre-admission Clinic 

• set up at The National Hospital - 2009 

• very effective 

• no cancellations of operations for health reasons 

• 60% all craniotomy patients seen in pre-admission 

 

 

       

 

 

 



The patient’s 

journey …   

Admission – day 1 



Optimizing peri-operative management …  

 pre-operative treatment 

• on day of surgery 

 - all patients assessed by anaesthetist 

 - no pre-medication 

 - if possible patient walks to theatre  

   (patient preference / more efficient) 

 

 

  

 

 



Optimizing peri-operative management …  

 anaesthetic room 



Optimizing peri-operative management …  

 pre-operative treatment 



Optimizing peri-operative management …  

 anaesthetic room 



Optimizing peri-operative management …  

standard anaesthetic technique 

• ‘minimal monitoring’ for all patients   

  

 

 

       

 

 

 

 

 

 



Optimizing peri-operative management …  

standard anaesthetic technique 

• ‘minimal monitoring’ for all patients   

 - pulse oximeter 

 - non-invasive blood pressure  

 - ECG 

 - airway gases: oxygen, carbon dioxide and vapour 

 - airway pressure 

 

 

 

       

 



Optimizing peri-operative management …  

standard anaesthetic technique 

• ‘minimal monitoring’   

 + 

 arterial line 

 nasopharyngeal temperature probe 

 +/- urinary catheter  

 +/- fine bore nasogastric tube 

  

 

 

       

 



Optimizing peri-operative management …  

standard anaesthetic technique 

• patient warming before induction 

 - intra-venous fluids 

 

 

 

  

 - forced-air patient warming blanket 

 

  

  

 



Optimizing peri-operative management …  

standard anaesthetic technique 

• induction 

 - midazolam (1-2 mg) 

 - fentanyl (3- 4 µg/kg) 

 - propofol 

 - vecuronium or atracurium 

 - O2 

    

 

 

       

 



Optimizing peri-operative management …  

standard anaesthetic technique 

• maintenance 

 - O2 and air 

 - sevoflurane (closed-circuit) 

 - remifentanil   0.1-0.15 µg/kg/min 

 

    

 

 

       

 

 



Optimizing peri-operative management …  

entry to operating theatre 

  



Optimizing peri-operative management …  

 entry to operating theatre 

• before positioning patient in theatre … 

 - ‘Time Out’ 

  



Optimizing peri-operative management …  

 pre-operative treatment 





Optimizing peri-operative management …  

standard anaesthetic technique 

• parameters 

 - normotension 

 - normocapnia (PaCO2   4.5-5.0  kPa) 

 - normovolaemia 

 - normothermia (36 - 37 º C)  

 - haemoglobin > 8 g/dl 

 - normoglycaemia (4-10 mmol/l) 

 

    

 

 



Optimizing peri-operative management …  

standard anaesthetic technique 

• analgesia 

 - 45 minutes before end-procedure 

 - intravenous paracetamol 1g 

 - intravenous morphine 5 -10 mg 

• continue remifentanil 0.1-0.15 µg/kg/min 

 

    

 

 

       

 



Optimizing peri-operative management …  

standard anaesthetic technique 

• end of operation 

 - ‘Sign Out’ 

    

 

 

       

 

 

 

 

 



Optimizing peri-operative management …  

 pre-operative treatment 



 



Optimizing peri-operative management …  

standard anaesthetic technique 

• wherever possible extubate patient 

 - ‘awake’ patient 

 - provides best quality neurological observation 

 - Glasgow Coma Score (GCS) 

    

 

 

       

 

 

 



Optimizing peri-operative management …  

standard anaesthetic technique 

• preparing for extubation 

 - discontinue remifentanil  

 - spontaneous ventilation 

 - sevoflurane →   ≥  ET 2.3% 

• extubation (deep) 

 

    

 

 

       

 



Optimizing peri-operative management …  

post-craniotomy destination 

• decided on day before surgery 

• guidelines     

  

    

 

 

       

 

 

 

 





Optimizing peri-operative management …  

post-craniotomy destination 

• at all stages patients cared for by neurosurgically-
trained nurses 

 

     

  

    

 

 

       

 

 



Optimizing peri-operative management …  

post-craniotomy destination 

• ‘low risk’ craniotomy (glioma, biopsy) 

 → Recovery Ward  

 

• if no problems < 6h - return to neurosurgical ward  
WAS Taylor et al 

 Journal of Neurosurgery 1995; 82: 48-50 

  

• hospital audit has shortened Recovery 

Ward times 

     

  



Optimizing peri-operative management …  

post-craniotomy destination 

• ‘higher risk’ craniotomy 

 (VIII neuroma, meningioma, aneurysm clipping) 

 → HDU 

 

• return to neurosurgical ward next day 
 

 

 

     

  

    



Optimizing peri-operative management …  

post-craniotomy destination 

• very complex cases 

 (brainstem lesion, ventilated before surgery) 

 → ITU 

 

• discharge to HDU when appropriate 

         
 

     

  

    

 



Optimizing peri-operative management …  

post-craniotomy destination 

• ‘early warning system’  

 used throughout hospital 

 

• ‘Adverse Clinical Signs  

 Action Plan’ 

 

  

    

 

 

       



Optimizing peri-operative management …  

post-craniotomy destination 

• particularly useful on wards 

 - abnormal signs (↓GCS, seizure, ↓SpO2, ↑TºC …) 

 

 → urgent attendance of doctor (≤ 15minutes) 

 → urgent attendance of Outreach Nurse 

     

  

    

 

 

       



 



Optimizing peri-operative management …  

miscellaneous 

• infection control 

• steroids 

• mannitol 

• anti-epileptic drugs (AED) 

• venous thromboembolic (VTE) prophylaxis 

• analgesia 

• specialist teams referral  

    

 

 

       



 

Optimizing peri-operative management …  

infection control  

 
• MRSA –ve 

  

 

  

     

    

 

 

       

 

 



 

Optimizing peri-operative management …  

infection control  

 
• begins with MRSA screening in Pre-admission 

Clinic 

• de-colonisation where necessary 

• strict guidelines  

 - hand washing 

 - aseptic technique for vascular access 

  

 

  

     

    



 

Optimizing peri-operative management …  

infection control  

 
  

 

  

     

    

 

 

       

 

 

 



 

Optimizing peri-operative management …  

infection control - antibiotics 

 
• MRSA –ve 

 - cefuroxime x 1.5 g  

 - < 60 min before skin incision 

  - repeat 3 hourly intra-op 

 - no post-operative antibiotics 

 

 

  

     

    

 



Optimizing peri-operative management …  

infection control - antibiotics 

• MRSA unknown 

 - cefuroxime x 1.5 g 

   + 

 - teicoplanin 400 mg 

 - < 60 min before skin incision 

 - no post-operative antibiotics 

 

 

  

     

    



Optimizing peri-operative management …  

infection control - antibiotics 

• MRSA +ve 

 - ideally 5 day decolonisation (operate day 6 or 7) 

 - teicoplanin 800 mg  

   + 

 - gentamicin 1.5mg/Kg 

 - < 60 min before skin incision 

 - no post-operative antibiotics 

 

 

  

     



Optimizing peri-operative management …  

infection control 

• surgical site preparation 

 - no hair shaving – clipping instead   

 - individual stick anti-septic 

 - 2% chlorohexidine + 70% alcohol + dye 

 - not multi-use bottle anti-septic 

• maintain normothermia 

  

  

  

     

    



 

Optimizing peri-operative management …  

steroids 

 
  

 

  

     

    

 

 

       

 

 

 



 

Optimizing peri-operative management …  

steroids 

 
• most patients  

 - dexamethasone 4 mg x 4/day 

 - x 3-4 days 

 - rapid reduction 

 

• chemotherapy or radiotherapy ? 

 - continue with dexamethasone 2 mg x 2/day  

  

 

  

     



Optimizing peri-operative management …  

mannitol 

    

 

 

       

 

 

 

 

 

 

 



Optimizing peri-operative management …  

mannitol 

• not used routinely  

• small dose 0.25 -0.5 g/kg 

• unusual to give repeat bolus 

 

 

  

     

    

 

 

       



Optimizing peri-operative management …  

antiepileptic drugs (AED) 

 

• not used routinely  

• phenytoin or levetiracetam (Keppra)   

 

• 1st seizure post-op   

 - propofol (anaesthetist) 

 - lorazepam (non-anaesthetist) 
 

 

  

     

    



Optimizing peri-operative management …  

venous thromboembolic (VTE) prophylaxis 

 

   

 

  

     

    

 

 

       

 

 



Optimizing peri-operative management …  

venous thromboembolic (VTE) prophylaxis 

• all patients 

• graduated compression stockings   

• intermittent calf compression 

 - in theatre 

 - continued post-operatively until low-molecular 

   weight heparin (LMWH) 

• LMWH - 6 hours post-operative if patient OK 

 

 

   

 



Optimizing peri-operative management …  

analgesia 

   

 

  

     

    

 

 

       

 

 

 



Optimizing peri-operative management …  

analgesia 

• non-pharmaceutical adjuncts  

 - head –up/cold packs  

• regular paracetamol  

• NSAIDs > 6 h 

• Oramorph 5 -10 mg qds 

• Oramorph 5 -10 mg 3 hourly prn 

 

   

 

  

     



Optimizing peri-operative management …  

specialist teams 

• if required … referred to specialist team 

 

   

 

  

     

    

 

 

       

 

SALT- speech and 

language therapy 

Acute pain 

team 

Physiotherapy 

Occupational 

therapy  Psychologist Wound 

surveillance team 
Nutritional 

support 



Home - day 5 for majority 



 

 

Thank you for your attention 



 


