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Abstract

Data on 466 patients subjected to emergency
abdominal surgery were used to synthesise indices for
prediction of cardiovascular complications during the
postoperative period on the basis of ST-depression as a
manifestation of real or relative myocardial ischaemia.
The indices are presented as intervals of values for
individual groups of surgical diseases and various age
intervals. The total index is related to the determination
of the risk of occurrence of cardiovascular
complications of all levels of severity, and the lethal
index — to determination of the risk of lethal (severe)
cardiovascularincidents.

1. Introduction

Cardiovascular complications in the perioperative
period are a serious problem in modern noncardiac
surgery [1,2].

Emergency major surgery is characterised by the short
time for making therapeutic decisions, the considerable
severity of the basic surgical pathology and the critical
general condition of the patients. Under these conditions,
the evaluation of cardiac risk becomes particularly
important [1, 2, 3].

In most studiesreal or relative myocardial ischaemia
is cited as the cause for perioperative cardiovascular
complications (CVC) [3, 4]. Consequently, it is justifiable
to link the assessment of the cardiac risk in emergency
noncardiac surgery with the electrocardiographically
determined ST-depression (STd).

2. Material and methods

The synthesis of cardiac risk assessment indices (CRI)
was made on the basis of data from the treatment of 466
patients (average age 57.0, SD + 19.4) who have
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undergone emergency abdominal surgery in connection
with the five most frequent groups of surgical diseases
—Table 1.

CRI reflect the incidence of CVC in patients with and
without STd — Table 2 and Fig. 1-5. For the surgical
diseases groups (SDG), on the basis of the ratios
between: (1) the frequencies of all CVC in the patients
with and without STd (FACSTY/FACS™)_ . (2) the mean
ages of the patients with and without STd (MA*ST/MA ST |
while the total CRI (TCRI) was identifie d as the ratio
of the frequencies of all CVC in the patients with and
without STd, corrected with respect to the following
average ages:

TCRI,, = (FACST/FACS™) /(MA*STYMASTY)

TCRI;,; assesses the “net” contribution of STd for
raising the risk of occurrence of CVC for each SDG. The
index is related to a conditional patient whose age is equal
to the mean age for the population studied. For a concrete
patient with STd the risk assessment is corrected with
the ratio between his age (PA) and the mean age of the
population studied with STd in the respective SDG:

PCRI,,, = TCRI, X (PA/MA*STY),

The lethal CRI (LCRI) for assessing the risk of occurrence of
lethal (severe) CVC was similarly determined:
LCRI

SDG

= (FLC+STd/FLC-STd)SDG/ /(MA+STd/MA-STd)SDG’
and its age-personalised value
PLCRI,, = LCRI, x (PA/MA*STY),

FLC*Tdand FLCS™Mare accordingly the frequencies of the
lethal CVC in patients with and without STd.

Student’s frequent 7-test was used for verification of
the hypothesis about the significance of the difference
in the incidences of CVC according to SDG [5].
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Table 1. Distributions of patients with and without STd according to CVC types and SDG.

Number Total number CVC Lethal CVC Non-lethal CVC
Group of . number number
surgical ~ patients . ! m in in nurpber 1 in nurpber 1
i without patients tha patients patients  patients mn tota patients n tota
diseases with STd patients  without ' . patients  number . patients  number
STd with STd  without . without .
STd STd with STd STd with STd
A 92 10 102 5 4 0 0 0 5 4 9
B 79 13 92 26 10 1 1 2 25 9 34
C 71 13 84 24 8 2 2 4 22 6 28
D 82 26 108 29 17 6 4 10 23 13 36
E 63 17 80 34 12 11 6 17 23 6 29
Total 387 79 466 118 51 20 13 33 98 38 136

A - acute appendicitis, B - complicated abdominal hernia, C - complicated ulcers and neoplasms of the upper
gastrointestinal tract, D - hepatic-pancreatic-biliary diseases, E - acute states in pathology of the lower

gastrointestinal tract

Table 2. CVC and age profiles in surgical diseases groups

Total number of Number of non- Number of lethal
CVC to the Number of lethal lethal CVC to the CVC to the Number of letha} Mean age of the
Group . CVC to the total . tothe number of .o
number of patients - totalnumberof ~ number of patients . patients in the
0 R . number of CVC (in X . R . non-lethal CVC (in .
. (in %) in the group . . CVC (in %) in (in %) in the group . . SDG accordingly
surgical . %) in patients L - %) in patients
- accordingly patients accordingly
diseases
without  with without with without with without with without  with without with
STd STd STd STd STd STd STd STd STd STd STd STd
A 5.5 40 0 0 5.5 40 0 0 0 0 37 58
B 33 77 4 10 32 69 1 8 3 12 69 75
C 34 62 8 25 31 46 3 15 10 33 61 68
D 35 73 21 24 28 50 7 23 25 46 55 63
E 54 71 32 50 37 35 17 35 50 100 62 72

A - acute appendicitis, B - complicated abdominal hernia, C - complicated ulcers and neoplasms of the upper
gastrointestinal tract, D - hepatic-pancreatic-biliary diseases, E - acute states in pathology of the lower

gastrointestinal tract

3. Results

STd was registered preoperatively in 79 (17%) of the
patients. The mean age (66.8 years, SD + 12.9 years) of
the patients with STd is significantly higher (o < 0.001)
than the age indicated for all patients studied (57 years).
CVC occurred in 169 (36.3%) patients in the SDG tested:
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in 51 (64.5%) with STd and in 118 (30.9%) without STd
(Table 2). The two percentages differ significantly
(< 0.001).

Tables 3 and 4 present accordingly the values of the
total and of the lethal CRI according to SDG and age
intervals accepted by the WHO.



90 90 40 40
80 R 80 35 , 35
~ o~ ——
70 // N. - 70 30 e 30
60 / 60 - 2
50 ’ 50 2 2
e 40 / 40 .
1 1
30 30 &1 °
2 2 10 10
10 10 5 5
0 0 0 0
-10 ; y : ; : -10 5
A(p<0.001) B (p<0.005) C(p<0.05) D (p<0.001)  E(ns) Ans)  B(p<005) C(p<0.05)  D(p<0.01)  E (p<0.05)
Fig. 1. Frequency of CVC: without STd Fig. 2. Frequency of lethal CVC: ___ without STd
- with STd -~~~ with STd
80 80 80 80
70 70 75 75
/ N\
60 ;N 60 70 70
/ AN
50 , . —r 50 65 65
N 5]
. 60 60
® o 7 N 40 Z
s 55 55
30 30 50 50
20 20 45 4
10 10 40 40
0 0 35 35
0 -10 0 I I I I I I I I I 30
A(p<0.001) B (p<0.005) C(p<0.05) D (p<0.001)  E(ns) A(p<0.005) B(p<0.05)  C(p<0.05) D(p<0.01)  E(p<0.01)
Fig. 3. Frequency of nonlethal CVC: without STd Fig. 4. Mean age in SDG: without STd
---  with STd —_ with STd
1.2 1.2
1.0f 1.0
/
4
0.8[ V; 108
° /
£ 06] / 108
o~ ’
_ -
0.4 .- 10.4
e / i
0.2f — 102
- - - —
0.0 . . . . - 0.0
A (ns.) B (p<0.10) C (p<0.05) D (p<0.05)  E (p<0.001)

Fig. 5. Ratio of the frequencies of lethal and nonletal CVC:

353

_ without STd -.-.- with STd




Table 3. Values of TCRI according to SDG and age intervals

Age > 18 -40 41-55 56 - 65 66- 75 76 - 90 >90
A 1.4-32 32-43 43-5.1 51-59 59-7.1 >7.1
B 05-1.1 1.1-15 1.5-1.8 1.8-2.1 21-25 >2.5
C 0.4-0.95 095-1.3 1.3-15 1.5-1.8 1.8-22 >2.2
D 05-12 1.2-1.7 1.7-2.0 20-23 23-27 >2.7
E 03-0.6 0.6-0.8 0.8-1.0 1.0- 1.1 1.1-14 >14

Table 4. Values of LCRI according to SDG and age intervals.

Age > 18 -40 41-55 56 - 65 66- 75 76 - 90 >90
A 0 0 0 0 0 0
B 0.06-0.13 0.13-0.18 0.18-0.22 0.22-0.25 0.25-0.30 > 0.30
C 0.13-0.31 0.31-043 043-0.50 0.50-0.59 0.59-0.73 >0.73
D 0.22-0.53 0.53-0.75 0.75-0.88 0.88-1.01 1.01-1.19 > 1.19
E 0.30-0.60 0.60-0.80 0.80-1.00 1.00-1.10 1.10-1.40 > 1.40

4. Discussion and conclusions

The prediction of CVC in emergency abdominal
surgery is very important in view of their high frequency
in the population studied. The significantly higher
frequency of CVC in the patients with STd proves that
real and the relative myocardial ischaemia constitute an
autonomous and significant risk factor. STd determines
not only the risk of occurrence of CVC, but also its
severity: entirely non-lethal CVC (group A);
predominantly non-lethal CVC (groups B, C, D);
predominantly lethal CVC (group A).

The precise assessment of the role of STd as a risk
factor requires to take specifically into account the
contribution of age in the incidence of CVC in patients
with and without STd. In this aspect the values of the
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