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Summary

Introduction. We estimated the risk of death for patients admitted to general surgery units depending on the 
patients’ classification by underlying diagnosis (according to international classification of diseases (ICD-10)). 

Material and methods. The study was a retrospective analysis of mortality in general surgery units located 
at three university hospitals: N. Barlicki University Hospital No. 1 in Lodz, WAM University Hospital No. 2 in 
Lodz and B. Szarecki University Hospital No. 5. The study included 26020 patients treated in these units from 
01.01.2003 to 31.12.2006. Patients were classified into the following diagnostic categories: malignant neoplasm, 
suspicion of malignant neoplasm, acute diffuse peritonitis, paralytic ileus, acute pancreatitis, other inflammatory 
conditions, bleeding from digestive tract, acute vascular disorders of intestines, states with peritoneal obliteration, 
perforation or peritonitis, states with acute hepatic failure or cirrhosis. Patients with none of these diagnoses were 
grouped into a low-risk category. The death risk groups formed in this way were subjected to further statistical 
analysis in order to estimate the occurrence of significant differences in mortality between the low-risk group 
and the other diagnostic groups. Results. Among the groups subjected to analysis only one (malignant neoplasm) 
demonstrated a significant difference in mortality in relation to the low-risk group in every general surgery unit 
subjected to analysis. Three risk factors (paralytic ileus, acute vascular disorders of intestines, states with peritoneal 
obliteration, perforation or peritonitis) manifested a significant difference in mortality in relation to the low-risk 
group in one of the three surgical units subjected to analysis. Conclusions. In conclusion, a patient hospitalised 
in general surgery unit with an underlying diagnosis of malignant neoplasm is a patient at increased risk of death. 
A patient hospitalised with an underlying diagnosis of paralytic ileus, acute vascular disorders of intestines or 
states with peritoneal obliteration, perforation or peritonitis is a patient with moderately increased risk of death. 
No conclusions can be drawn from this study about the risk of death for patients hospitalised with an underlying 
diagnosis of acute diffuse peritonitis, acute hepatic failure or cirrhosis due to the small sample size of these groups. 
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(according to ICD-10) are associated with different 
risks of mortality. 

The risk of mortality in “a model surgical unit” is 
a sum of many risks. The patients hospitalised there 
are at higher or lower relative risk of death depending 
on their age, underlying diagnosis, disease severity, 
prior surgical procedures, surgical procedure planned, 
and the length of patient hospitalization. Mortality in 
“a model surgical unit” is expected to increase in the 
case of a higher percentage of older patients, patients 
with life- and health-threatening underlying diagno-
ses, patients in severe condition, patients with many 
prior surgical procedures and those with emergency 
admissions. For the purposes of this study we consi-
dered only causes of mortality outside of the control of 
the surgical team: basic mortality in “a model surgical 
unit”.

In a real surgical unit there are additional risk 
factors related to, among others, skills, knowledge 
and experience of the staff employed there, the model 
of postoperative care or the unit sanitary conditions 
which can significantly increase mortality, making 
basic mortality an index that should be used. Some risk 
factors can not be significantly modified. Therefore, 
identification of modifiable risk factors should be 
pursued to decrease real mortality in surgical units 
through appropriate organisational and prophylactic 
activities. 

We attempted to estimate the risk of death of 
patients admitted to general units as a result of risk 
factors comprised in the ICD-10 diagnosis. We dist-
inguished 10 diagnostic categories of mortality risk: 
malignant neoplasm, suspicion of malignant neoplasm, 
acute diffuse peritonitis, paralytic ileus, acute pancre-
atitis, other inflammatory conditions, bleeding from 
digestive tract, acute vascular disorders of intestines 
(included into basic diagnosis), states with peritoneal 
obliteration, perforation or peritonitis (included into 
basic diagnosis), states with acute hepatic failure or 
cirrhosis (included into basic diagnosis).

Based on their diagnoses, patients were sorted into 
the appropriate ICD-10 category, or were categorized 
into an 11th group if they did not fit into any of the other 
diagnostic groups. The 11 groups formed in this way 
were subjected to statistical analysis. 

The aim of the study was to assess whether patients 
with in the 10 diagnostic categories faced a significantly 
different risk of death than those in the 11th group (those 
without any of the suggested death risk factors). 

Introduction 

Mortality in general surgery units in hospitals in 
Poland depends on numerous factors. The most impor-
tant ones include the profile of the admitted patients 
(the kind of pathology, procedure performed, the 
patients’ age [1,2], severity of their clinical condition, 
the skills, knowledge, and experience of the unit staff, 
the model of postoperative care, cooperation with 
intensive care unit, and the unit sanitary conditions. 
Different scales are used (e.g. APACHE) to assess the 
risk of death of the hospitalised patients undergoing 
surgery in general surgery units. Such scales are also 
applied to assist in deciding which surgical procedure 
to use on a given patient, as they help determine the 
risk of death [3]. The five-grade scale ASA (American 
Society of Anesthesiologists) is probably the most 
commonly used scale for assessing a patient before 
surgery (operative risk grade). In the 1990s a few 
scales of point-failure (dysfunction) of organs were 
worked out to assess the most severely (critically) ill: 
SOFA (Sequential Organ Failure Assessment) [4-9], 
Brussels, MOD (Multiple Organ Dysfunction Score) 
[10], LOD (Logistic Organ Dysfunction Score). SOFA 
and Brussels scales were worked out during numerous 
consensus conferences, whereas MOD and LOD were 
developed on the basis of complex statistical analy-
ses. These scales allow assessement of the prognosis, 
the pathological process dynamics and the degree of 
organ dysfunction. Other scales, such as the Bernstein-
Parsonnet [11-14], the Cleveland Clinic Foundation [15] 
and EuroScore [16] scales are used in cardiosurgery and 
other medical branches. 

As far as we know, none of the currently applied 
risk scales is based on the classification of basic diagno-
ses, e.g. on ICD-10. Sometimes single diseases (patho-
logies), more or less precisely defined, are a component 
of some risk scales used particularly in cardiology or 
cardiosurgery. In many studies, ICD-10 classification 
(as well as its earlier revisions) is used first of all for 
defining the studied groups of patients [17-20]. 

It seems reasonable to suppose that the basic diag-
nosis determines a certain level of mortality due to its 
reflection of the underlying pathological state. Thus, 
it may be concluded that in a relatively large group of 
patients with a high-risk ICD-10 diagnosis, even if ideal 
conditions of hospitalisation (treatment) are provided 
in general surgery units, mortality in these units will 
be >0. It seems obvious that different basic diagnoses 
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Material and methods

The study is a retrospective analysis of mortality 
in general surgery units located at three Medical 
University Hospitals in Lodz: N. Barlicki University 
Hospital No. 1 (UH 1), University Hospital No. 2 (UH 
2) and University Hospital No. 5 (UH 5). The selection 
was determined for the following reasons: The Medical 
University in Lodz is the founding body of all the 
analysed hospitals; the hospitals are located only a few 
kilometres away from each other; the units have similar 
number of beds, educated medical and nursing staff; 
the heads of the units are professors; and health benefits 
are provided on the basis of the same list of benefits as 
part of a contract with the same payer – Lodz Provincial 
Branch of National Health Fund (LPB NHF). 

The study was comprised of 26 020 patients trea-
ted in these units from 01.01.2003 to 31.12.2006. The 
statistical data obtained from the Provincial Centre 
of Public Health in Lodz (PCPH) were analysed. The 
obtained information concerned the number of the 
treated patients, the number of patients transferred, 
discharged or dead, the number of man-days, mean 
bed use, mean hospitalisation time, mean number of 
patients per bed and mortality. The statistical data at 
the disposal of PCPH are collected in a uniform way for 
the whole country. Transmission of data by the parties 
concerned is compulsory. Additionally data were used 
from questionnaires filled in by the heads of surgical 
units in Lodz province, including information on the 
unit, on the number and qualifications of medical staff, 
and surgical procedures performed. The questionnaire 
is completed every year on the order of the Provincial 
Consultant in general surgery. 

In the first stage the structure of the hospitalised 
patients was analysed. A relative structure similarity 
index (Pw) was used to compare the structure of the 
analysed units:
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∑
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uk1, uk2 – the indices of the structure of the investi-
gated phenomenon in comparable units. 

Relative structure similarity index assumes the 
values from the range (0, 1). The closer to 1 the value 
of these indices, the more similar the structures of the 

investigated phenomenon in comparable units. This 
could really use additional explanation. A sample 
calculation might be helpful.

The three most frequent groups of diagnoses accor-
ding to ICD-10, C00; .....; C97, D00; ...; D89 and K00; 
...; K93, were selected for further analysis. To compare 
objectively mortality in the units, in the above-men-
tioned three groups of basic diagnoses the number of 
hospitalisations (structure) and the number of deaths 
were modified. Patients were then sorted into one of 
the ten risk categories (malignant neoplasm, suspicion 
of malignant neoplasm, acute diffuse peritonitis, para-
lytic ileus, acute pancreatitis, other inflammatory con-
ditions, bleeding from digestive tract, acute vascular 
disorders of intestines (included into basic diagnosis), 
states with peritoneal obliteration, perforation or 
peritonitis (included into basic diagnosis), states with 
acute hepatic failure or cirrhosis (included into basic 
diagnosis) or an 11th category if they did not fall into 
any of the previous diagnostic groups.

The death risk groups formed in this way were 
subjected to further statistical analysis in order to 
estimate the occurrence of significant differences in 
mortality between the groups. 

Statistica 5.1 PL and Microsoft Office 97 software 
were used for statistical analysis and graphic presen-
tation. 

Appropriate statistical tests, dependent on the 
quantity, sample matching and the type of the inve-
stigated sample, were used to compare the parameters 
of different groups. 

The tests for two means for independent samples 
were applied for statistical analysis (H0: μ1 = μ2; H1: 
μ1≠ μ2). 

To determine the correlations between the inve-
stigated traits Pearson’s correlation coefficient was 
calculated. The result was given in the form of p<pmax 
(e.g. p<0,05). This means that the correlation was found 
to be statistically significant at the distinguished level 
of significance. 

Results

Table 1 demonstrates the structure of the analysed 
hospitalisation in the groups of patients: A00 – A99; 
...; Z00 – Z99 according to the basic diagnosis in the 
chosen general surgery units in the years 2003-2006.
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The relative structure similarity indices of the 
hospitalised patients in general surgery units in the 
selected hospitals according to the basic diagnosis (as 
groups: A00 – A99; ...; Z00 – Z99) were respectively: 
University Hospital (UH) No. 1 / UH No. 2 – 0,511; 
UH No. 1 / UH No. 5 – 0,549; UH No. 2 / UH No. 5 
– 0,637 and 0,418 together for UH No. 1 / UH No. 2 / 
UH No. 2 / UH No. 5. 

The three most frequent diagnoses according to 
ICD-10 were subgroups of C, D and K, which : consti-
tuted 68,71% of hospitalised patients, and which were 
subjected to further analysis. After modification of the 
number of hospitalisations (structure) and the number 
of deaths in these groups, appropriate risk factors were 
ascribed to diagnoses. 

Table 2 presents the number of hospitalisations and 
mortality in the groups of diagnoses (after structure 
modification).

Among the groups subjected to analysis only one 
(malignant neoplasm) demonstrated a significant dif-
ference in mortality in relation to patients in the 11th 
group (low-risk category). Three risk groups (paralytic 
ileus, acute vascular disorders of intestines, states with 
peritoneal obliteration, perforation or peritonitis) 
manifested a significant difference in mortality in 
relation to the low-risk group in one of the three general 
surgery units subjected to analysis.

Table 3 displays the detailed data. 
The group of patients diagnosed with malignant 

neoplasm (C00–C97) (the highest risk group) was 
subjected to a very detailed analysis aiming at expla-
ining the higher mortality of this group. The data for 
patients 60 years or older, emergency admissions and 
mortality in the years 2003-2006 are presented in 
table 4. A negative correlation was detected between 
the percentage of emergency admissions and mortality 
in the group of hospitalised patients with the diagnosis 
C00–C97 in UH No. 1 surgical units in the years 2003-
2006: r = -0,71448 (p<0,05) (determination coefficient 
r2= 0,51048). A positive correlation was found between 
the percentage of patients aged 60 years older and 
mortality in the years 2003-2006 in UH No. 5 surgical 
unit: r =0,803481 (p<0,02) (determination coefficient 
r2 = 0,645582) and also between the percentage of 
emergency admissions and mortality: r = 0,968807 
(p<0,0001) (determination coefficient r2= 0,938586). 
A positive correlation was found between the percen-
tage of patients aged 60 years older and mortality and 
between the percentage of emergency admissions and 

mortality in the group of hospitalised patients with 
C00 – C97 diagnosis in the years 2003-2006 in UH No. 
2 surgical unit. The respective correlation coefficients 
are: 0,980784 (p<0,0001) (determination coefficient 
r2 = 0,961938) and 0,758359 (p<0,03) (determination 
coefficient r2 = 0,575108).

Discussion 

Basic diagnosis, as it has been mentioned in the 
introduction, influences mortality. ICD-10 classifica-
tion is a widely applied classification of diseases and 
health problems. A detailed description of ICD-10 
classification can be the basis for drawing conclusions 
about the probability of the occurrence of complica-
tions and death. The authors found that belonging to 
one of ten diagnostic groups could indicate a higher 
risk of death for patients hospitalised in general sur-
gery units. 

The results of this study show that from among the 
diagnostic groups only patients with malignant neo-
plasm are at a uniformly increased death risk (4,3626% 
vs. 0,1625%; p<0,001). The remaining groups have not 
been shown to a sufficient degree to be at an increased 
mortality risk.

However, attention should be paid to the fact that 
patients in three of these groups (paralytic ileus, acute 
vascular disorders of intestines and states with peri-
toneal obliteration, perforation or peritonitis) were at 
increased risk of death in at least one of the analysed 
hospitals. However, the risk of death for patients in 
these groups was much less than for patients with 
malignant neoplasm. Groups of patients with acute 
diffuse peritonitis or acute hepatic failure or cirrhosis 
require further analysis. The mortality rate in these 
groups did not differ statistically from the group of 
patients without these conditions. Most probably, an 
insufficient sample size made determination of a signi-
ficant difference impossible. It should be noted that we 
performed statistical calculations after modification of 
the structure and sample size. The aim of the modifi-
cation was to enable the comparison of mortality not 
only within one unit but also between units. Decrease 
of the sample size in accordance with the value of rela-
tive structure similarity indices was the effect of this 
procedure. If this had not been done, the comparison 
of individual units would not have been possible but 
the statistical analysis could have been performed on 
a larger sample within each unit. 
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The results presented in table 4 are particularly 
noteworthy. It contains the data related to the percen-
tage of patients aged 60 years and more, emergency 
admissions and mortality in the group of patients 
with the diagnosis C00 – C97 in the years 2003-2006. 
It is a well-known fact that the patients’ age and emer-
gency admissions affect the mortality of hospitalised 
patients in surgical units. It should be reflected in the 
correlations calculated here, as was seen in the data 
from UH No. 5 and UH No. 2. The obtained values 
of determination coefficients (r2) demonstrated that 
both the patients’ age and emergency admission are 
correlated with mortality in the analysed surgical units. 
In the case of UH No. 5 emergency admission is more 
important, whereas in UH No. 2 the patients’ age was 
more important. 

However, in UH No.1 a negative correlation was 
observed between the percentage of emergency admis-
sions and mortality in the group of patients hospitalised 
in UH No.1 surgical unit in the years 2003-2006: r = 
-0,71448 (p<0,05) (r2 = 51048) and no correlation was 
seen between the patients’ age and mortality. In our 
opinion, this result suggests the existence of some 
additional factors affecting significantly the change in 
mortality in this hospital. 

We also investigated the causes of significant 
differences in real mortality between surgical units 
of particular hospitals. The following were analysed: 
skills, knowledge and experience of the staff, the unit 
space conditions, equipment, postoperative care model, 
cooperation with intensive care unit as well as sanitary 
conditions in the unit. 

Each of the units investigated in this study fun-
ctions on the basis of a signed contract with Lodz 
Provincial Branch of National Health Fund. Thus, each 
unit had to meet the formal and legal requirements 
including equipment and staff which was confirmed by 
inspections carried out by LPB NHF inspectors. High 
qualifications of medical staff in each of these units 
also result from the fact that all the analysed units are 
at the same time teaching university departments. In 
the authors’ opinion skills, knowledge and staff expe-
rience, sanitary conditions, unit space conditions and 
equipment are therefore unlikely to affect significantly 

the mortality difference between the analysed units. 
The analysis of internal functioning principles of 

general surgery units in individual hospitals demon-
strated that these departments are very similar. 
However, fundamental differences were observed in 
the principles and practice of postoperative care. In B. 
Szarecki University Teaching Hospital No. 5 in Lodz 
the postoperative care in recovery rooms of the surgical 
unit is provided exclusively by anaesthesiologists and 
anaesthesiological nurses. The equipment and monito-
ring apparatus in the recovery room is exactly the same 
as it is in the intensive care unit. In the other surgical 
units (N. Barlicki University Teaching Hospital No. 1 
and WAM University Teaching Hospital No. 2 in Lodz) 
postoperative care is provided by surgeons and surgical 
nurses. The equipment and monitoring apparatus are 
typical for a recovery room. 

Conclusions

In conclusion, this study of comparative mortality 
of patients hospitalized in basic surgery units indicates 
that those with a diagnosis of malignant neoplasm are 
at increased risk of death. A patient hospitalised with 
a diagnosis of paralytic ileus, acute vascular disorders 
of intestines or states with peritoneal obliteration, 
perforation or peritonitis is a patient with a moderately 
increased risk of death. Patients diagnosed with acute 
diffuse peritonitis or acute hepatic failure or cirrhosis 
require further study, since the sample size was too 
small to determine whether they are at increased risk. 
Differences in mortality between surgical units at diffe-
rent hospitals may be due to the model of postoperative 
care employed.
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