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Abstract 

Peri-operative mortality in the anaesthetic service at 
~ ~ ~ e r b e r ~  Hospital 

A. COETZEE, H. DU TOIT 

This study reports on the process of peer review of 
peri-operative mortality at Tygerberg Hospital. 
The peri-operative mortality rate for the- past 3 3  
years was 11,9110 000. The departmental evalua- 
tion committee thought that 3,4110 000 of these 
deaths were anaesthetic-related. In 2,3110 000, the 
anaesthetic contributed to the death of the patient 
and in 10 cases (total case load = 94 945; i.e. 1,11 
10 000) anaesthesia was responsible for the death 
of the patient. The majority of the p&-operative 
deaths (8,5110 000) were caused by a combination 
of trauma and haemorrhagic shack. 

S Afr Med J 1992; 82: 176-178. 

C ontinuous peer review and audits of anaesthetic 
services are essential and in this study we surn- 
marise the results of the review process dealing 

with peri-operative deaths over 3 3  years at Tygerberg 
Hospital. The aim of this ongoing study was to: (2) iden- 
tify pen-operative deaths associated with anaesthesia; 
(iz> use the information to improve patient care; (iiz] 
identify problems associated with the evaluation process 
and thereby improve the system of peer review. 

Methods 
From July 1987 the department instituted a peer review 
process in order to evaluate all peri-operative deaths 
(Fig. 1). Peri+erative death was defined as death occur- 
ring after the induction of general anaesthesia or the 
performance of a local procedure up to 24 hours after 
the anaesthetic was initiated. Anaesthesia-related death 
was defined as a death in which the anaesthetic tech- 
nique could have contributed to the death but was not 
the sole cause of the death. An anaesthetic death was 
defined as death caused by the anaesthetic management. 
A senior consultant (H. du T.) evaluated and verified 
the information with regard to  every pen-operative 
death and, if required, conducted a personal interview 
with the anaesthetist and collected the relevant post- 
mortem information. A preliminary report was compiled 
and the sequence of events leading to the death of the 
patient listed. The following questions were addressed 
in the preliminary report: 

1. a) Was the pre-operative evaluation and identifi- 
cation of essential problems correct? 

b) Was pre-operative resuscitation and risk man- 
agement effective? 

2. a) Was the anaesthetic technique appropriate? 
b) Was the patient appropriately monitored? 
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c) Did the anaesthetist recognise the problem 
when it initially presented? 

d) Did he or she then act effectively to contain or 
. correct the risk recognised? 
e) Did the anaesthetist demonstrate insight into 

the problem? 
3. Did the patient die intra- or postoperatively? 
4. Was the death preventable? 
5. Which organ (system) was the single most impor- 

tant element in the death of the patient? 
Possible answers to questions 1 and 2 were 'good', 

'poor' and 'uncertain'. The answer to question 4 was 
either 'yes', 'no' or 'uncertain'. 

The preliminary summary was then discussed at the 
quarterly post-mortem meeting which all the specialist 
staff attend. A senior registrar represented the registrars 
and medical officers. The h a l  decision was documen- 
ted for storage on computer and, if required, the consul- 
tant discussed the case with the anaesthetist involved 
with particular reference to mistakes a d o r  substandard 
practice. 

Peri-operative death 

U 
1. Inform head of department within 24 hours 
2. Data summarised by anaesthetist 
3. Additional data coilectecfby senior anaesthetist 
4. Preliminary summary - 

a g 

Discussion at post mortem meeting 

0- 

Data stored Final discussion 
on disc with anaesthetist 

if necessary 

FIG. 1. 
Svstern for evaluation of ~eri-owrative deaths. 

Results 
During the period July 1987 - December 1990,94 945 
anaesthetics (general and local) were administered. 
There were 1 13 pen-operative deaths (1 l,g/lO 000). 
Seventy-nine per cent of patients who died were male 
and 21% female with a mean age of 33,8 years and a 
range of 0,s - 88 years. Twenty per cent were elective 
cases and 80% emergency cases. The percentage dism- 
bution (N = 113) between the 5 classes of the American 
Society of Anesthesiologists' pre-operative functional 
evaluation (ASA classification1) were: ASA 1: 0,9%; 
ASA 2: 4,4%; ASA 3: 23,9%; ASA 4: 23,9%; ASA 5: 
46,8%: Forty-five per cent of patients who died were 
classified as ASA 5E (E = emenzencv). 
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Of the 113 deaths that took place within 24 hours of 
the initiation of an anaesthetic procedure, 81 or 8,51 
10 000 were considered not to be anaesthesia-related 
(Fig. 2). The rest of the fatalities (32 cases or 3,4/ 
10 000) were either anaesthesia-related or anaesthetic 
deaths. In 22 cases (2,3/10 000) it was decided that a 
combination of the patient's basic pathology, the surgi- 
cal intervention and the anaesthetic were responsible for 
the death. These were therefore regarded as anaesthetic- 
related deaths. In 10 cases, i.e. 1,1110 000, death was 
caused by the anaesthetic management and these were 
by dehition regarded as anaesthetic deaths. 

94 945 patients 

81 (8,511 0 000) 32 (3,411 0 000) 
Not related to Anaesthesia positively 
anaesthesia involved in the mortality 

22 (2,311 0 000) 10 (1,1/10 000) 
Anaesthesia-related deaths Anaesthetic deaths 

FIG. 2 
Results from the 3,5-year survey of peri-operative morta- 
lity. tncidences are related to the total surgical population. 

Eight patients died in shock. Of these, 2 died of 
extensive postoperative bleeding. Four died of intra- 
operative haemorrhagic shock, diffuse intravascular 
coagulation, anaphylaxis, and relative hypoventilation 
(possibly due to increased dead space because of 
hypotension). Mismanagement of a MAST suit compli- 
cated 3 of these cases. Two patients died in septic 
shock. In both of these the management of the inotropic 
support was questionable and one patient had, in addi- 
tion, unstable angina. Two patients died of respiratory 
complications, 1 because of an intubation problem and 
the other because of a tension pneumothorax. 

Analysis of the peri-operative deaths related to anaes- 
thesia revealed the following clinical errors: (a) pre-oper- 
ative evaluation a d o r  resuscitation were inadequate in 
49% of patients; (n) the anaesthetic technique was con- 
sidered inappropriate in 26% of cases; (iii) the anaes- 
thetist failed to recognise or did not understand the pre- 
senting problem in 62% of cases; and (iv) having 
excluded the aforementioned errors, it was concluded 
that the anaesthetist failed to take appropriate corrective 
action in 30% of cases. 

Both postoperative deaths fkom haemorrhage could 
have been prevented had the system been perfect. The 
bleeding in the recovery room could not be attended to 
immediately because all anaesthetic and surgical staff 
were dealing with life-threatening emergencies at the 
time. A full-time, after-hours recovery-room physician 
could possibly have solved the problem. Due to man- 
power shortage, a physician oversees the recovery room 
only during normal work-hours. A child who died in the 
ward should possibly have stayed in the recovery room 
for longer than the routine 2 hours. 

One patient developed acute respiratory distress syn- 
drome after aspiration of gastric content. This patient 
died on day 7 but, according to the definition of this 
study,% not included although clearly this death was the 

result of anaesthesia. (If included, the incidence of 
anaesthetic death would be 1,15110 000). 

No equipment failure was responsible for anaesthetic 
mortality. Of all the pen-operative deaths, 97% were 
related to the cardiovascular system. The combination 
of trauma with subsequent cardiovascular dysfunction 
(usually haemorrhagic shock) proved to be a particularly 
lethal combination. 

Discussion 
Evaluation of peri-operative mortality has two basic 
components, i.e. data acquisition and data analysis. 
Given the fact that the data acquisition is probably the 
more important aspect of the exercise, it was decided to 
have a senior member of the department accept respon- 
sibility for this. Discussions at meetings were anony- 
mous in order to ensure impartiality (as far as possible) 
and, although this peer review was done by anaesthetists 
from the same institution, it represents an unbiased, and 
sometimes overcritical, view of our practice. The aim of 
the exercise was not to compare our data with those of 
other institutions, although the published literature does 
indeed serve as a guide to peri-operative mortality. 

The total peri-operative mortality rate in our institu- 
tion compares favourably with published figures, which 
range fkom 4/10 000 to 22110 000.'-6 However, only 
2,3110 000 of the deaths in our series were associated 
with anaesthesia and in each of these cases, the review 
panel could detect only subtle anaesthetic contributions. 
However, the study had the clearly defined aim of 
improving patient care, so the panel elected to classify 
even very minor anaesthetic indiscretions as possibly 
contributing to the death of the patient. In only 1,lI 
10 000 cases was the death caused by the anaesthetic or 
the system. Again this compares favourably with some 
of the pubIished Sgures, which range fkom 1110 000 to 
2,2110 000.2-6 However, it must be pointed out that the 
definitions, review processes and patient loads vary con- 
siderably between hospitals and that straight comparison 
is therefore probably unwise. 

Our peer review process indicated that 22 - 32% of 
pre- and intra-operative evaluations, diagnoses, manage- 
ments and insights into problems leading to case fatali- 
ties were either poor or uncertain. This suggested that 
certain conditions, such as trauma, shock and resuscita- 
tion during anaesthesia and sepsis, require additional 
attention. 

Although the vast majority of monitoring problems 
were related to sophisticated monitoring devices, such as 
those that monitor cardiac output and its derived 
indices, it was felt that in an academic institution, all 
members of the department should be well versed in the 
use of these modalities. The minimum standards for 
patient monitoring, as summarised by the Harvard 
group: have been observed in this institution for a con- 
siderable number of years. 

The ASA classification was not devised to serve as a 
predictor of mortality, but has indeed been shown to 
correlate with postoperative m~rtality.~ Deaths in the 
ASA groups 1 and 2 are therefore diEcult to explain 
other than as the result of an anaesthetic or surgical 
mishap. These deaths, in our study, were associated 
with high-risk procedures in which the poor outcome 
could be explained in terms of definite physiological 
abnormality that resulted after a high-risk surgical inter- 
vention. The exceptions were the problems experienced 
with intubation and the undiagnosed pneumothorax. 

A large number of patients who died (45%) were 
classified pre-operatively as ASA 5E by the anaesthetist. 
By definition these are patients who would have died 
irrespective of the surgical intervention. One can justifi- 
ably ask why these cases were operated on in an era 
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when financial resources are continually being eroded. 
In many patients, death occurred in spite of the admini- 
stration of 40 units of blood, many hours in theatre and 
enormous costs. This is, however, not a simple matter as 
the majority of 5E cases were trauma victims. 
Furthermore, many of these patients were young and 
healthy before the incident. It is therefore unlikely that 
theoretical and statistical analysis of deaths will serve as 
sufEcient reason for physicians not to try and save a life. 

What is of greater concern to the department is 
whether the ASA 5E classification was applied correctly. 
The physician may (erroneously) think that such a clas- 
sitication could protect against litigation or departmen- 
tal discipline. We therefore evaluated the number of 
class 5E patients who did not die. Analysis indicated that 
40% of cases classified as 5E, did indeed survive. 
Misinterpretation andor improper application of the 
ASA classification is apparent. Furthermore, this may 
simply reflect a lack of experience in the physician 
making the classifications. Given the high incidence of 
apparently wrong classifications, we elected not to ex- 
clude these cases from further analysis and they are 
therefore reflected in our figures. 

It is gratifying to note that there was no incidence of 
equipment failure causing mortality of patients. This 
must be ascribed to the continual dedicated care of the 
well-motivated group of clinical technologists in the 
d e p m n t .  

Of the initial goals set by this ongoing study, the fol- 
lowing have been implemented or are currently being 
investigated: 

1. The number of lectures dealing with shock, 
emphasising septic and haemorrhagic shock, has been 
increased. 

2. The total rotation time in the intensive care units 
has been increased to 5 months (average). 

3. Although the ASA class~cation of pre-operative 
functional status is a useful modality, it certainly has 
limitations insofar as it is applied in practice. ASA class 5 
is an especially questionable entity and we are currently 
considering omitting this from the anaesthetic record 
system or future analysis of data. 

4. In future evaluations (questions 1 and 2 of our 
report system), performance will only be rated as 'good' 
or 'poor'. In this publication we were forced to group 
the 'uncertain' answers with the 'poor' scores. From a 
departmental point of view, 'uncertain' should be 
regarded as ineffective performance and although this 
approach may introduce bias, or at times reflect wrong 
decisions, it will be to the advantage of the evaluation of 
department function as it will reflect areas where 
improvement in standards can be attained. It should be 
kept in mind that this review process was not devised to 
punish those responsible but rather to improve patient 
care. 

5. Because of the time lapse between the death of 

the patient and the final evaluation, it is important that 
information should be stored in such a manner that h a 1  
retrieval will allow for quick summary without re-evalua- 
tion. In order to do this, the cause of death wiU be clas- 
sified into 1 of 4 possible groups: (z) patient factors; (iz) 
anaesthesia, i.e. clinical judgement and ski& (iiz) system 
failure, i.e. organisation mishaps; and (iv) technical 
fault?,. 

6. A method has been devised to record all deaths 
occuming up to 6 days after the anaesthetic procedure. 
It has been demonstrated that the yield, with reference 
to usable information, reaches a plateau after 6 days? 

In a study published in 1961, Dripps et al.'" stated 
that by 'avoiding responsibility or taking refuge in the 
fact that a patient was desperately ill prior to anaesthe- 
sia, an operation may improve one's mortality figures, 
but it will not advance general knowledge or change 
one's own practices. On the other hand, one should not 
resort to self-flagellation and assume responsibility 
merely because an anaesthetic was administered and 
death occurred.' We believe that this statement is still 
applicable, 30 years after it was made. It is essential 
that an organised audit of anaesthetic-related incidents 
take place on a regular basis and that the overall aim 
should be the improvement of patient care. Given the 
large nufiber of patients receiving anaesthetics in this 
country, it may be advisable that a national survey 
be initiated. However, because of multiple logistical 
problems, it may indeed be diacult to establish such a 
national peer rev?ew process. 

We wouid Iike to thank Dr Paul Backx for the com- 
puter-assisted storage and remeval of data and Professor 
G. G. Hamson for helpll suggestions. 
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