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Abstract

Aim of the study: To evaluate the correlation between the substitution index, anaesthetic risk of the patients and anaesthetic
quality indicators in our day surgery unit (DSU). Patients and method: From 1994 to 2001, 15359 patients were operated on in our
DSU. The substitution index per year and for every surgical procedure was calculated. The rate of patients with ASA risk of 2 or
more was also calculated. Early admissions (patients not discharged from the DSU) and late admissions (patients previously
discharged from the DSU) are considered as quality indicators. Statistical analysis was done by SPSS-Windows program (8.0
version) for the Pearson’s correlation index for qualitative data. Results: The substitution index per year increased from 21.7% in
1994 to 53.10% in 2001. There was also an increase in the rate of patients with ASA risk of 2 or more (12.3% in 1994 and 56.12% in
2001). However, the rate of both early and late admissions was stable in the period of time considered, around 1.6%. In the statistical
analysis, there was a linear correlation between the substitution index and the number of patients with ASA risk of 2 or more, but
there was no correlation between the substitution index and the evolution of anaesthetic quality indicators. Conclusions: The
increase in the substitution index and in anaesthetic risk do not worsen the rates of anaesthetic quality indicators considered.
© 2003 Elsevier Science B.V. All rights reserved.
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1. Introduction

The substitution index in major ambulatory surgery
has been increasing in Spain since programmes of this
surgical modality began in the early 90s of the last
century. In fact, major ambulatory surgical procedures
done reaches at this moment a substitution index of
around 60% in hospitals with fully developed day
surgery units (DSU) [1,2]. Good results obtained in
ambulatory patients allowed including in the pro-
grammes those with low to moderate anaesthetic risk
and practising more complex surgical procedures [3].
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Early and late admissions of the patients have been
considered as quality indicators related to the anaes-
thetic procedures themselves [4]. The ASA classification
adds the concept of anaesthetic risk for every patient.

The aim of the study is to evaluate the correlation
between the substitution index, anaesthetic risk of the
patients and anaesthetic quality indicators in our DSU.

2. Material and methods

From 1994 to 2001, 15359 patients were operated on
in our DSU. The following parameters were considered
and calculated for the present study:

e Number of patients operated on every year in the
DSU.
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e Percentage of patients operated on every year in the
DSU with ASA risk of 2 or more.

e Substitution index per year (number of patients
operated on in the DSU/number of patients operated
on in the Hospital).

e Substitution index per year for every surgical proce-
dure (number of patients operated on in the DSU for
a procedure/ number of patients operated on in the
Hospital for the same procedure).

e Percentage of patients with anaesthetic events in a
year, which had resulted in early and late admissions.
We considered as early admissions the patients not
discharged from the DSU that required in-hospital
stay, and late admissions the patients discharged
home from the DSU and then admitted.

Statistical analysis was done by SPSS-Windows
program (8.0 version). Results of the parameters con-
sidered are expressed in percentages and statistical
comparisons were done by the Pearson’s correlation
index for qualitative data.

3. Results

Table 1 shows the results obtained after calculation of
the rates corresponding to the parameters considered.
They are expressed as absolute values and percentages.
During the period studied, 15359 patients were operated
on in the DSU, with a linear increase over the years. The
percentage of patients with ASA risk of 2 or more also
increased (from 12% in 1994 to 56% in 2001). Since
2000, the more prevalent surgical procedures in the DSU
(tonsillectomy, pilonidal cysts, knee arthroscopies,
breast nodes and cataracts) reached a substitution index
over 70%. Other surgical procedures like haemorrhoi-
dectomies and varicose veins stripping were added to
DSU activity from 1999.

Table 2 shows the overall rate of postoperative
anaesthetic events and the specific incidence of the
more frequent complaints of the patients, including
pain, arterial hypotension, nausea and vomiting, head-
ache and urinary retention. Overall rates of early and
late admissions had a mean value of 1.6%, with a range
between 0.8 and 2.9%.

The analysis of correlation (R) of the substitution
index in a year and percentages of patients with ASA
risk over 2 are shown in Fig. 1. There is a positive linear
correlation (R=0.9) between both parameters with a
progressive increase of the substitution index and the
percentage of patients with ASA risk of 2 or more.

There is no correlation between the substitution index
and the percentage of anaesthetic events (R =0.01),
what is shown in Fig. 2. Note that there is a lineal and
progressive increase of the substitution index, while the
rates of anaesthetic events were stabilized.

4. Discussion

The results of the study confirm that it is possible to
increase the surgical activity in the DSU including
patients with higher anaesthetic risk, without impair-
ment of the anaesthetic quality indicators considered.

The increase of the rate of patients with ASA risk of 2
or more reflects a rise in anaesthetic complexity in the
DSU. In that sense, the implementation of new clinical
guides for insulin-dependent diabetic patients and
patients on treatment with oral anticoagulants have
allowed us to include them progressively among the
group of DSU patients. The development of systematic
and easier schedules for treatment produced by our
colleagues (endocrinologists and haematologists) have
been essential for this progress.

The substitution index has not only increased due to
the inclusion of more complex anaesthetic patients in the
DSU, but new surgical procedures have been done in the

Table 1

Evolution of substitution index in the period studied

Years 1994 1995 1996 1997 1998 1999 2000 2001
Patients operated 390 1202 1639 1816 1963 2197 2977 3175
Patients with ASA risk > 2(%) 12.3 18.1 24.5 28.1 333 33.6 49.2 56.1
Substitution index (%) 21.7 26.7 36.5 374 394 42.4 50.2 53.1
Substitution index (%) for

Tonsillectomy 0 19.3 61.5 68.5 77 82.3 92.1 92.5
Pilonidal Cyst 19.7 66.2 70.9 83.7 70.9 83.7 85.6 76.1
Knee arthroscopy 3 31.7 49.5 63.6 62.9 70.8 76.7 85.1
Breast node 33.8 42.4 479 63.9 61.1 70.8 74.4 62.7
Cataracts 10.8 34.3 56.1 433 46.9 56.3 71.9 76.3
Haemorrhoids - - - - - - 46.2 85.2
Varicose veins stripping - - - - - 424 49.3 524
Anaesthetic events (%) 0.8 1.7 29 1.7 1.6 1.2 1.1 0.8
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Table 2

Postoperative anaesthetic events

Years 1994 1995 1996 1997 1998 1999 2000 2001
Anaesthetic events 0.8 1.7 2.9 1.7 1.6 1.2 1.1 0.81
Pain 0.3 0.0 0.1 0.1 0.1 0.3 0.01 0.2
Nausea and vomiting 0.3 0.8 0.7 0.4 0.2 0.1 0.1 0.2
Headache 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0
Urinary retention 0.0 0.0 0.4 0.2 0.1 0.0 0.0 0.1
Arterial hypotension 0.3 0.1 0.3 0.1 0.1 0.1 0.1 0.1
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Fig. 1. Correlation between the substitution index (SI) and post-
operative anaesthetic events expressed in percentage.
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Fig. 2. Correlation between the substitution index (SI) and patient
with ASA risk >2 expressed in percentage.

DSU too. We had not considered haemorrhoidectomies
for DSU before 1999 (except very selected cases)
because of the pain and postoperative comfort. This
initial exclusion was reconsidered because of the devel-
opment of new postoperative analgesic schedules and
changes in surgical technique [5].

Anaesthetic, surgical, administrative and social causes
of admission are classically considered in the literature
[6]. The index of early and late admissions is one of the
more accepted quality indicators in the DSU, but it has
been studied only by a few groups of authors. Ramon et
al. have published a rate of 1.4% in a series of 1310

patients, including both late and early admissions.
Rivera et al. [7] reached a rate of 1.8% with a
substitution index of 63.2%. A more extensive study
by Fortier et al. [8] over a group of 15172 patients had a
percentage of admissions of 1.4%.

In our experience, the most frequent anaesthetic
events that cause admission are nausea and vomiting,
headache, pain and urinary retention. A study and
knowledge of all them is essential for prevention. In our
series, nausea and vomiting, and postoperative pain
have a markedly high incidence. Both the inclusion of
antiemetic drugs [9] and an improvement in the treat-
ment of postoperative pain [10,11] could be a promising
way to reduce the rates in the future [12].

It is important to point out that our study shows a
correlation between the increase of substitution index
and the rate of patients with ASA risk of 2 or more, but
the incidence of anaesthetic causes of admission have
remained stable.

In conclusion, in spite of the increase in surgical and
anaesthetic complexity, and the overall DSU activity,
the anaesthetic indicators of quality have not worsened.
This has been achieved by refining anaesthetic techni-
ques and the use of new drugs.
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