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Audit of intensive care 
unit admissions from 
the operating room 

An audit o f  265 intensive care unit (ICU) admissions from 

the operating room was performed for the year 1991. In a qual- 

ity assurance exercise we identified 34 unanticipated ICU ad- 

missions (UIAs) by a retrospective peer review o f  the medical 

charts. Of  these UIAs, 16 were deemed predictable and seven 

preventable. Five o f  the seven potentially preventable UIAs were 
judged to have had inappropriate intravenous fluid manage- 

ment. This has prompted changes in our education programme. 

In an assessment o f  our resource management, we evaluated 

prospectively collected data on the Apache H scores on the day 

o f  admission, the incidence o f  lCU-specific interventions, length 
o f  stay in ICU, and outcomes. ICU-specific interventions were 

not initially required in 36% o f  admissions and these patients 

had a low risk (1.1%) o f  eventually requiring ICU-specific in- 

terventions. In comparison with patients requiring ICU-specific 
interventions, they had lower Apache H scores (10.2 vs 13.1), 
shorter ICU stays (medians o f  one vs two days), lower ICU 

mortality (0 vs 8.2%), P < 0.05, but hospital mortality was 

not different (2.4 vs 15.3%). This audit has prompted re- 

organisation o f  our intensive care services, so that patients not 

requiring ICU-specific interventions will be managed in an in- 
termediate care area with nurse:patient ratios o f  1:3 or 4, in 

comparison with 1:1 or 2 ratios in the intensive care area. 

Une v~rification de 265 admissions dirig~es de la salle d'op~ra- 
tions vers l'unit~ des soins intensifs (SI) a ~t~ r~alis~e pour 

l'ann~e 199L Lors d'un exercice d'apprOciation de" la qualit~ 

de l'acte m$dical, nous avons identifi~ 34 admissions aux S !  

non pr~visibles lors d'une $tude r~trospective de r~vision des 

dossiers m~dicaux. De ces admissions non anticip~es, seize fu- 

rent jug$es pr~visibles et sept ~vitables. Darts cinq des sept ad- 

missions consid~r~es comme ~vitables, un d~s~quilibre liquidien 

~tait en cause. Ceci a provoqu~ des changements it notre pro- 
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gramme d'enseignement. Dans l~valuation de l'utilisation des 

ressources, nous avons ~valu~ de fafon prospective les donn~es 

r~coltdes de scores Apache H le jour de l'admission, l'incidence 

des interventions sp~cifiques it une unit~ SL la dur~e et le bilan 

du s$jour aux SL Des interventions sp~cifiques aux S l  ne furent 

pas initialement requises dans 36% des admissions et ces ma- 
lades avaient un faible taux de probabilitd d'interventions sp~ci- 

fiques ultdrieures. En comparaison avec des patients n~cessitant 

ces interventions, ils avaient des scores Apache H plus bas (10,2 

vs 13,1), des dur~es de s~jour plus court (m~diane I vs 2 jours), 

et un taux de mortalit~ aux S I  favorable (0 vs 8,2%,) P < 

0,05, mais par contre une mortalit~ hospitalibre non signifi- 

cativement diff~rente (7,4 vs 15,3%). Cette v~rification a n~ces- 

sit~ une r~organisation de nos services de SI  de sorte que les 

patients qui n'ont pas besoin d'intervention sp~cifiques aux S I  
sont trait~s darts des zones de soins interm~diaires comportant 

un rapport nurse:patient de 1:3 ou 4, au lieu de 1:1 ou 2 dans 

une zone de SI. 

Escalating costs and limitations on health care budgets 
have prompted recent interest in medical audit. Medical 
audit has been defined as "the systematic, critical analysis 
of the quality of medical care, including the procedures 
used for diagnosis and treatment, the use of resources, 
and the resulting outcome and quality of life for the pa- 
tent."1 The aims of audit are to assure quality of clinical 
practice as well as efficient resource management. 2 These 
aims can be relatively easily achieved in intensive care 
units (ICUs), where the large database generated from 
admissions allows analysis, the development of a plan 
of action and its implementation. These are the key stages 
of a continual audit process. 3 

Review of unanticipated intensive care unit admissions 
(UIAs) may identify patterns of care requiring improve- 
ment, although the usefulness of this process has recently 
been questioned. 4,5 The high cost of intensive care has 
been an impetus to the scrutinisation of its organization 
and delivery. There are suggestions that patients who only 
require monitoring would do just as well in intermediate 
care units. 6-s 

The aims of this study were to evaluate one year's 
intensive care admissions from the operating room (OR). 
As a quality control exercise, we wished to quantify un- 
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anticipated admissions (UIAs), those that could have been 
predicted, and those that could have been avoided. We 
evaluated our resource management by quantifying the 
OR admissions who received intensive care-specific in- 
terventions. Also, the severity of the patients' illnesses 
and outcomes was determined. 

Methods 

Study setting and population 
The Medical-Surgical ICU at the Toronto Western Div- 
ision of The Toronto Hospital is a 14-bedded unit. The 
ICU is staffed by five attending critical care consultants 
who oversee all admissions. It is the only area in the 
hospital where postoperative patients can be monitored 
invasively. The average bed occupancy rate is 86%. There 
are separate neurosurgical intensive care and coronary 
care facilities. Surgical services include general, thoracic, 
orthopaedic, gynaecological, otolaryngological, and oph- 
thalmic subspecialities. There is a daycase surgical unit. 

There was a total of 679 ICU admissions for 1991, 
including 342 medical admissions, and 337 surgical ad- 
missions. We studied 265 consecutive postoperative pa- 
tients admitted to ICU from January 1 to December 31, 
1991. 

Data collection and analysis 
The data analysed in the study came from two sources: 
an ICU audit database and the medical chart. 

The audit database is maintained by a dedicated re- 
search assistant on a Macintosh Ilsi desktop computer, 
using programmable software (FileMaker Pro, Claris 
Corp.). These data were collected prospectively by ICU 
residents and the research assistant, and were reviewed 
for accuracy by the first author. The information included: 
the emergency or elective status of the operation; the Ap- 
ache II score for the first 24 hr of ICU admission and 
diagnosis; the length of stay in ICU; the daily incidence 
of ICU-specific interventions and the ICU and hospital 
outcomes. The following procedures were considered 
ICU-specific: intracranial pressure monitoring, tracheal 
intubation within the previous 24 hr, artificial ventilation, 
placement of a pulmonary artery catheter, inotropic or 
vasoactive drug infusion, renal dialysis and epidural drug 
administration. (Local nursing policy dictates that pa- 
tients with epidural catheters for postoperative analgesia 
are admitted to ICU). A predicted mortality rate derived 
from the Apache II score and diagnosis was calculated 
for each patient.9 Medical chart review by the first author 
characterized the nature of the ICU admission, as either 
anticipated or unanticipated. The admission was consid- 
ered unanticipated if it was precipitated by an unexpected, 
adverse perioperative event. The charts of these UIAs 

were then reviewed independently by all the authors to 
determine which could have been predictable had the an- 
aesthetist taken due consideration of the nature of the 
patient's disease, surgery and anaesthetic and which were 
preventable had appropriate perioperative care been 
taken. A meeting of all the authors then formed a con- 
sensus. 

These opinions were formed from entries made by an- 
aesthetists, surgeons and admitting intensivists in the an- 
aesthetic, OR and clinical records. 

Statistical analysis was performed using StatView II 
software (Abacus Concepts, Inc.). Significance testing em- 
ployed Mann-Whitney rank sum for real data and X: 
tests for categorical data. 

Results 
Excluding neurosurgical procedures, 18,555 operations 
were performed in 1991. These included 8,546 daycase 
operations. There were 265 postoperative ICU admis- 
sions, including two from the daycase unit. 

Thirty-four admissions were unanticipated. Of these, 
16 were judged to be predictable and seven preventable 
(Table I). One hundred and fifty-two patients had emer- 
gency operations. They had higher Apache II scores, 
longer lengths of ICU stay, greater incidences of ICU- 
specific interventions and higher ICU and hospital mor- 
tality rates than patients undergoing elective procedures 
(Tables II and III), P < 0.05. 

Thirty-four admissions were unanticipated. There op- 
eration status, Apache II scores, length of stay, use of 
ICU-specific interventions, hospital and ICU outcomes 
did not differ from the anticipated admissions (Tables 
II and III), P < 0.05. 

Seven unanticipated admissions were judged as poten- 
tially preventable. Their operation status, Apache II 
scores, length of stay, use of ICU-specific interventions 
and outcomes did not differ from non-preventable ad- 
missions. There were no ICU deaths in this group (Tables 
II and III). 

Ninety-five patients (35.8%) did not receive any ICU- 
specific interventions. They had low Apache II scores 
and shorter lengths of ICU stay. There were no ICU 
deaths in this group. Although the hospital mortality was 
less than that of patients who received ICU-specific ther- 
apy, this did not achieve statistical significance (Tables 
II and III). 

Only one of these patients went on to require ICU- 
specific interventions. He was a 30-yr-old multiple trauma 
victim who developed fat embolism syndrome on his sec- 
ond day of admission. His trachea was intubated, his 
lungs ventilated and a pulmonary artery catheter was 
placed to assist with fluid management. Subsequently he 
made a full recovery. 
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TABLE l The rationale of the predictability and preventability of the UIAs 

Patient Predictability Preventability Rationale 

I 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

28 
29 
30 
31 

32 
33 
34 

Unpredictable Non-preventable 

Predictable Non-preventable 

Unpredictable Preventable 

Predictable Preventable 

Pulmonary embolism after knee surgery 
Ischaemic changes in intraoperative ECG 
lntranperative hypoxaemia with left lung collapse 
Ischaemic changes in intraoperative ECG 
Pseudocholinesterase deficiency 
Acute atrial fibrillation 
Postoperative respiratory arrest 
Myocardial infarction with shock 
Hypoxaemia after long bone fixation 
Myocardial infarction with stroke 
Intraopemtive hypoxaemia with left lung collapse 
Aspiration pneumonitis 
Myocardial infarction 
Anaphylactoid drug reaction 

Chronic heart failure, laparotomy for perforated viscus 
Acute pulmonary oedema, severe chronic heart failure 
Preoperative lung collapse and hypoxaemia 
Stridor because of mediastinal tumour 
Severe COPD, laparotomy 
Preoperative hypoxaemia, severe chronic heart failure 
New ischaemic changes in preoperative ECG, hip fracture 
Multiple trauma, massive transfusion 
Stridor because of neck abscess 
Severe COPD, laparotomy 
Preoperative pneumonia 
Inadequate preoperative assessment of respiratory failure 
Preoperative pneumonia 

Inadequate/v fluid management 
Traumatic intubation with airway bleeding 
Inadequate/v fluid management 
Inadequate/v fluid management 

Dialysis patient, pulmonary oedema after excess/v fluid 
Inadequate/v fluid management 
Inadequate/v fluid management 
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Discussion 
This audit has provided information which led to changes 
in our data gathering and evaluation. It has also been 
a useful exercise in quality control and in assessment of 
our resource management. Firstly, it has shown how we 
might improve our data gathering. Ensuring data accu- 
racy is of great importance in any audit exercise. Early 
in this study it was obvious that there were many omis- 
sions in our prospectively collected database regarding 
interventions that patients received. Review of patients' 
charts rectified this for the purposes of this study. How- 
ever, daily review of the patients' datasheets by the ICU 
clinical fellow now ensures data accuracy. We are also 
considering adoption of the therapeutic intervention scor- 
ing system to enable better evaluation of resource util- 
ization, l0 

We have quantified UIAs as a quality control measure 
of anaesthetic care in our hospital. In our study 34 post- 
operative ICU admissions were anticipated. These UIAs 
occurred in 18,555 operations (0.18% incidence). Seven 
were deemed preventable, and 16 predictable. Few studies 
have examined the preventability of UIAs. Leigh and 
Tytler H identified 46 ICU admissions diagnosed as "an- 
aesthetic complications" occurring in 109,060 operations 
(0.04% incidence). Fourteen were judged to be predictable 
or avoidable. Cullen et al. ~ did not identify any reme- 
diable patterns of care in 71 UIAs after 17,093 operations 
(0.42% incidence), and hence questioned the utility of 
UIAs as a generic screen for quality assurance. 

The wide variation in the incidences of UIAs in these 
studies is not surprising given different methods of data 
collection and the subjective nature of peer review, as 
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TABLE I! Apache I1 score on day of admission (mean and range), length of ICO stay in days (median 
and range), and incidence of ICU-specit]c interventions (n and %) of patients admitted to the ICU from the 
OR. Data for sub-groups of elective/emergency operations, anticipated/unanticipated admissions, 
preventable/non-preventable UIAs, and ICU/no ICU-specific interventions are also presented. 

ICU stay ICU-speeific 
n(~ Apache H (days )  interventions (%) 

All patients 265 (100) 
Elective operation 152 (57.4) 
Emergency operation 113 (42.6) 
Anticipated ICU Admission 231 (87.2) 
Unanticipated ICU admission 34 (12.8) 
Preventable UIA 7 (0.03) 
Non-preventable UI A 27 (0.1) 
ICU intervention 170 (64.2) 
No lCU-specific intervention 95 (33.8) 

12.1 (0-38) I (1-119) 170(64.2) 
10.8 (0-31) I (1-28) 88 (57.9) 
13.8 (0-38)* 2 (1-119)* 82 (72.6)* 
12.1 (0-38) 1 (1-48) 151 (88.8) 
11.6 (0-24) 1.5 (1-119) 19 (55.9) 
11.0 (6-20) 1 (I-3) 4 (57.1) 
11.7 (0-24) 2 (1-119) 15 (55.6) 
13.1 (0-38) 2(1-119) - 
10.2 (0-26)1 1 (1-12)I" - 

* P < 0.05 compared with elective patients. 
l"P < 0.05 compared with patients who received ICU-specific interventions. 

TABLE III Predicted (PMR), ICU and hospital mortality rates of patients admitted to ICU from the OR. 
Data for sub-groups of elective/emergency operations, anticipated/unanticipated admissions, preventable/ 
non-preventable UIAs, and ICU-specific intervention/no ICU-specific intervention are also presented. 

Hospital deaths 
n (% of total) PMR (%) ICU deaths (%) (%) 

All patients 265 (100) 16.5 5.3 12.4 
Elective operation 152 (57.4) 12.5 1.3 5.9 
Emergency operation 113 (42.6) 22* 10.6" 21.3" 
Anticipated ICU admission 231 (87.2) 16.9 6.1 13 
Unanticipated ICU admission 34 (12.8) 13.9 0 8.8 
Preventable UIA 7 (0.03) 10.9 0 14.2 
Non-preventable UIA 27 (0. I) 14.6 0 7.4 
ICU intervention 170 (64.2) 19.4 8.2 15.3 
No lCU-specific intervention 95 (33.8) 11.4"f 0I" 7.4 

*P < 0.05, compared with elective patients 
]'P < 0.05, compared with patients who received ICU-specific interventions. 

a method of data evaluation. However, our study has 
been useful because it identified adverse outcomes (i.e., 
UIAs). We have analyzed the reasons behind their oc- 
currence and found a potentially remediable pattern of 
care. However, given the low incidence of adverse clinical 
outcomes we accept that not all ICUs will identify such 
trends. 

Six out of  seven patients who were judged to have 
had a preventable UIA were given inappropriate intra- 
venous fluid therapy. This pattern of care requires im- 
provement. We have presented these findings to the an- 
aesthetic staff at an audit meeting and have planned 
grand rounds on the management of  perioperative fluid 
administration. It remains to be seen if these educational 
tactics will have an impact on the incidence of UIAs. 

This study has provided information regarding resource 
management. Thirty-six percent of postoperative admis- 

sions to our unit did not require ICU-specific interven- 
tions. This is of the same order as the 20-40% incidence 
of  low-risk monitoring admissions reported by other 
ICUs. 6-7 We have also confirmed that such patients have 
a low risk of  eventually requiring ICU-specific interven- 
tions and have a good outcome in terms of  hospital mor- 
tality. 

Such data raise questions about the organization of 
ICUs. The provision of  an intermediate care facility for 
low-risk monitoring patients would seem to be an efficient 
addition to the services of  the ICU and the general wards. 
A nurse to patient ratio of  1:3 or 1:4 in an intermediate 
care unit would represent considerable savings over the 
1:1 or 1:2 ratios in intensive care. Oye and Bellamy 7 have 
pointed out that such changes would increase the burden 
on ICU nurses and could have an adverse effect on staff 
morale. Civetta 12 has also objected to the exclusion of  
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low-risk monitoring patients from ICU because of the 
possibility of  the later development of  complications re- 
quiting early and effective intervention. Our ongoing pro- 
posal is to admit low-risk monitoring patients to a sep- 
arate room in the ICU, which would function as an 
intermediate care area. Nurses would rotate between the 
intensive care and intermediate care areas, maintaining 
variety in their workload. The ICU medical staff would 
also attend the patients in the intermediate care area, 
and patients would rapidly receive ICU-speeific interven- 
tions when indicated. There would be no savings in la- 
bour costs, but we would be more efficient in allocating 
our resources at a time when we are unable to meet 
all tertiary referrals to our unit. 

There are no studies assessing the impact of interme- 
diate care units. A prospective, randomized clinical trial 
would be difficult to perform. Outcome measures such 
as death or major morbidity resulting in ICU admissions 
occur so infrequently that a large multi-centre study 
would be required to generate enough power for valid 
conclusions. 

In summary, audit of  postoperative ICU admissions 
has provided valuable insights into our standards of  an- 
aesthetic practice and utilization of intensive care re- 
sources. This has allowed us to implement changes in 
our practice. We will continue to assess the impact of 
these changes. 
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