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Episodes of full awareness with explicit recall during operations with general anaesthesia 

(GA) are more common than many realise (between 1 in 500 and 1 in 1000 operations
1-3

). 

Awareness with full recall is usually distressing and associated with acute PTSD reactions. A 

recent study by our group investigated the specific phenomenology of the traumatic reaction 

following anaesthetic awareness in 22 patients. These include nightmares, night terrors (both 

often related to paralysis in content), insomnia, avoidance of hospitals, medical settings and 

medical personnel, loss of trust in establishment figures, relationship difficulties and clinical 

depression.   

But if anaesthetic awareness is so relatively common, why don’t clinical anaesthetists know 

about it? Traumatised patients often do not complain or inform clinicians of their 

experience
29

. They exhibit phobic avoidance of medical personnel, especially those involved 

in the awareness episode
25

.  

But not all patients who have had an awareness experience are traumatised
4,29

. Some of the 

factors that account for this variation include gender, personality, history, experience of 

paralysis, experience of pain, intra-operative thoughts and beliefs, and reactions of hospital 

staff and relatives. 

The common reason for failure by anaesthetists to identify intra-operative awareness is the 

paralyzing effects of muscle relaxants; contrary to traditional belief there are no reliable 

clinical signs to enable the identification of wakefulness
5
. Studies conducted by Wang and 

Russell
19-24

 have made use of the isolated forearm technique
 

to determine levels of 

consciousness during GA, which allows communication despite the muscle paralysis. Often 

patients will demonstrate high levels of intra-operative consciousness but without post-

operative conscious recall
15,19

. This is because many anaesthetic drugs impair the encoding 

phase of memory, not that the wakefulness never happened as some like to imagine. It is 

likely that previous studies demonstrating intra-operative implicit (unconscious) learning
12-14

 

have involved learning episodes during such states.  Wang and colleagues
32

 have also 

investigated benzodiazepine sedation as another clinical circumstance in which there may be 

dissociation between implicit (unconscious) and explicit (conscious) recall.   There is an 

intriguing literature in which patients have developed psychological disturbance following 

operations with GA in which the patient has no conscious recall, but the nature of the 

disturbance is indicative of inadequate anaesthesia
6-11

. Experimental studies that attempt to 

investigate the mechanisms by which this may occur are reviewed. 

 

 Whilst awareness without paralysis is almost as prevalent as awareness with paralysis, 

it is the latter that tends to result in post-operative psychological problems 

 Intra-operative confusion and distress due to unanticipated paralysis is crucial in the 

aetiology of post-operative psychological difficulties 

 The IFT has a crucial role in psychological prophylaxis since wakeful patients are 

reassured intraoperatively – it is not “too late” 

 There needs to be a debate about routinely informing surgical patients about the use 

and effects of muscle relaxants pre-operatively. 
 

 

 

 

 

 

 

 



REFERENCES 

1. Lui, WHD, Thorp, TAS, Graham, SG, Aitkenhead, AR. Incidence of awareness with recall during general 

anaesthesia. Anaesthesia, 1991, 46, 435-437. 

2. Ranta, S., Laurila, R., Saario, J., Ali-Melkkila, T., Hynynen, M. Awareness with recall during general 

anesthesia: incidence and risk factors. Anesthesia and Analgesia, 1998, 86, 1084-1089. 

3. Sebel, P, Bowdle, TA, Ghoneim, MM, Rampil, IJ, Padilla, RE, Tong, JG, Domino, K. The incidence of 

awareness during anesthesia: a multicenter United States study. Anesthesia & Analgesia 2004; 99:833-9   

4. MacLeod, A., Maycock, E. Awareness during anaesthesia and post traumatic stress disorder. Anaesthesia 

and Intensive Care, 1992, 20, 378-382. 

5. Moerman N, Bonke B, Oosting J. Awareness and recall during general anaesthesia. Anaesthesiology 1993; 

79: 454-464.  

6. Meyer, B., Blacher, R. A traumatic neurotic reaction induced by succinylcholine chloride. New York 

Journal of Medicine, 1961, 61, 1255-1261. 

7. Bergstrom, H., Bernstein, K. Psychic reactions after analgesia with nitrous oxide for caesarean section. 

Lancet, 1968, 2, 541-542. 

8. Blacher, R. On awakening paralysed during surgery: a syndrome of traumatic neurosis. Journal of the 

American Medical Association, 1975, 234, 67-68 

9. Tunstall, M. Anaesthesia for obstetric operations. In Clinics in Obstetrics and Gynaecology 7, Number 3, 

(ed. I. MacGillivray)1980, chapter 11. WB Saunders: London. 

10. Howard, J. Incidents of auditory perception during anaesthesia with traumatic sequelae. The Medical 

Journal of Australia, 1987,146, 44-46. 

11. Tinnin, L. Conscious forgetting and subconscious remembering of pain. J Clinical Ethics, 1994, 5, 151-152. 

12. Levinson B. States of awareness under general anaesthesia. Br J Anaesth 1965; 37: 544-546. 

13. Evans C, Richardson PH. Improved recovery and reduced postoperative stay after therapeutic suggestions 

during general anaesthesia. Lancet 1988; 2: 491-492. 

14. Merikle PM, Danemann M. Memory for events during anaesthesia: A meta-analysis. In: Bonke B, Bovill 

JG, Moerman N, eds. Memory and Awareness in Anaesthesia. Assen: Van Gorcum & Comp. B.V, 1996: 

108-121 

15. Russell IF. Conscious awareness during general anaesthesia: relevance of autonomic signs and isolated arm 

movements as guides to depth of anaesthesia. In : Jones JG ed. Bailliere's Clinical Anaesthesia, vol. 3, no. 

3: Depth of Anaesthesia. London: Bailliere Tindall,  1989: 511-532. 

16. Wang M, Russell IF, Charlton PFC, Conlon J. An experimental simulation of anaesthetic awareness and 

validation of the isolated forearm technique.  In: Sebel PS, Bonke B, Winograd E, eds. Memory and 

Awareness in Anaesthesia. Englewood Cliffs, NJ: Prentice Hall, 1993: 434-446. 

17. Russell IF, Wang M. Absence of memory for intraoperative information during surgery under adequate 

general anaesthesia. Br J Anaesth 1997; 78: 3-9. 

18. Charlton PFC, Wang M, Russell IF. Implicit and explicit memory for word stimuli presented during general 

anaesthesia without neuromuscular blockade. In: Sebel PS, Bonke B, Winograd E, eds. Memory and 

Awareness in Anaesthesia. Englewood Cliffs, NJ: Prentice Hall, 1993: 64-73. 

19. Russell, IF. Midazolam-Alfentanil: an anaesthetic? British Journal of Anaesthesia 

20. Wang, M. Learning, memory and awareness during general anaesthesia. in Adams, A and Cashman, J. 

(eds.)Recent Advances in Anaesthesia and Analgesia Volume 1998, 20 p83-106 Churchill-Livingstone, 

Edinburgh 

21. Wang, M. Inadequate anaesthesia as a cause of psychopathology. Royal College of Anaesthetists Newsletter 

1998, 40, 20-22 

22. Wang, M. The psychological consequences of awareness during surgery. In  Jordan, C., Vaughan, D.J.A., 

Newton, D.E.F. (eds.) Memory and Awareness in Anaesthesia IV pp315-324 Imperial College Press, 

London 1999 

23. Russell , I. and Wang, M. A randomised double blind investigation of post-operative memory for intra-

operative information presented during total intravenous anaesthesia controlled by the isolated forearm 

technique. In  Jordan, C., Vaughan, D.J.A., Newton, D.E.F. (eds.) Memory and Awareness in Anaesthesia 

IV pp315-324 Imperial College Press, London 1999 

24. Russell, I. and Wang, M. Absence of memory for intraoperative information during surgery with total 

intravenous anaesthesia British Journal of Anaesthesia  2001, 86, 196-202 

25. Wang, M. The psychological consequences of explicit and implicit memories of events during surgery. In 

Ghoneim, M. (ed.) Awareness during Anesthesia Butterworth-Heinemann, Woburn USA 2001 

26. Lau K,  Matta B, Menon D and Absalom A. Attitudes of anaesthetists to awareness and depth of anaesthesia 

monitoring in the UK European Journal of Anaesthesiology (2006), 23: 921-930 

27. Sandin , G . Enlund , P . Samuelsson , C . Lennmarken. Awareness during anaesthesia: a prospective case 

study The Lancet (2000) 355:9205 , pages 707 - 711 R  



28. Myles , P,. Leslie, K , McNeil J ,  Forbes , A, Chan M. Bispectral index monitoring to prevent awareness 

during anaesthesia: the B-Aware randomised controlled trial .  The Lancet (2004)363 :9423: 1757 – 1763 

29. Lennmarken, C, Bildfors, K, Enlund,, G,  Samuelsson, P,. Sandin, R. Victims of awareness  

Acta Anaesthesiologica Scandinavica (2002) 46 (3) , 229–231 

30. Samuelsson, P; Brudin, L; Sandin, R. Late Psychological Symptoms after Awareness among Consecutively 

Included Surgical Patients. Anesthesiology.(2007) 106(1):26-32  

31. Pollard RJ, Coyle JP, Gilbert RL, Beck JE. Intraoperative awareness in a regional medical system: a review 

of 3 years' data. Anesthesiology (2007)106(2):269-74  

32. Woodruff, G., Wang, M. An investigation of implicit emotional memory and midazolam amnesia following 

colonoscopy British Journal of Anaesthesia (2004) 93, 488 

 

http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Pollard%20RJ%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Coyle%20JP%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Gilbert%20RL%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Beck%20JE%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get(this,%20'jour',%20'Anesthesiology.');

