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Abstract

INTRODUCTION: Risk assessment and identification of a group
of patients with a high probability of developing an unfavor-
able outcome is the basis for effective prevention of postop-
erative adverse events. OBJECTIVE: The purpose of the study
was to determine the structure and frequency of co-existing
diseases in the preoperative period and associated adverse
postoperative outcomes. MATERIALS AND METHODS:
The analysis of the parameters of 8,241 patients of the STO-
PRISK database operated on abdominal and pelvic organs
for the period from July 1, 2019 to April 30, 2022 was carried
out. RESULTS: Co-existing diseases occurred in 4,638 pa-
tients (56.3 %), while one disease was observed in 1,872 pa-
tients (22.7 %), a combination of two diseases — in 1,383 pa-
tients (16.8%), three diseases —in 814 patients (9.9 %),
four diseases — in 395 patients (4.8 %), and more than 4 —
in 170 patients (2.0 %). The most common were arterial hy-
pertension — 48.2 %, chronic heart failure (20.7 %), coronary
heart disease (19.3 %). The presence of one or more complica-
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Pegpepam

AKTYAJIbHOCTb: OueHka pucKa U BblAeNeHne rpynmbl
NaLMeHTOB C BbICOKOW BEpPOATHOCTbIO pa3BUTMA Hebnaro-
MPUATHOrO UCXOAa — OCHOBa 3PGEKTUBHOM NPOPUNAKTUKM
nocneonepaunoHHbix HebnaronpuaATHbIX cobbiTuii. LIEJIb
NCC/IEAOBAHUA: onpeaennTb CTPYKTYPY U HaCTOTY COMyT-
CTBYIOLWMX 3ab0s1e€BaHNI B MpeAonepaLMOHHbI Nepuog v ac-
COLMMPOBAaHHbIe C HUMK HebaronpuATHbIe NoCeonepaLMoH-
Hble ncxogbl. MATEPUAJIBI U METO/DbI: MposeaeH aHann3
nokasartesnei 8241 nauneHTta 6asbl STOPRISK, onepvpoBsaH-
HbIX Ha OpraHax GpIOLLIHON NOIOCTU U Ma/IOro Tasa 3a NepUOA
¢ Twona 2019r. no 30 anpena 2022 r. PE3YJIbTATbI: Co-
nyTcTBYlOWMe 3ab60eBaHMA BCTpeyancs y 4638 naumeHTos
(56,3 %), npu 3ToM 0AHO 3a6o/eBaHKe Habagam y 1872 na-
umneHToB (22,7 %), codeTaHwe AByx 3a6oneBaHuii — y 1383 na-
unentos (16,8 %), Tpex 3abosesaHuii —y 814 naumeHToB
(9,9%), yeTblpex 3a6onesaHumit —y 395 naumeHTos (4,8 %),
6onee 4 —y 170 naumenTos (2,0 %). Hanbosee yacto BCTpe-
Ya/MCb runepToHnyeckaa 6osesHb —48,2%, XpoHuyeckas
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tions was recorded in 285 patients (3.5 %), fatal outcome —
in 36 patients (0.43 %). 74.0 % of patients had a single com-
plication, 14.0 % had a combination of two complications,
and 12.0 % had a combination of three or more complications.
The structure of complications was dominated by paralytic il-
eus (25.57 %), pneumonia (12.1%), wound infection (12.1%).
Both mortality and the frequency of complications increased
with an increase in the number of co-existing diseases.
CONCLUSIONS: The most common co-existing diseases
in abdominal surgery are arterial hypertension, chronic heart
failure, coronary heart disease, diabetes mellitus and cardiac
arrhythmia. The frequency of postoperative complications
was 3.5 %, mortality was 0.43 %; the most frequent compli-
cations were paralytic ileus, wound infection and pneumonia.

REGISTRATION: Clinicaltrials.gov identifier:
NCT03945968. Registered May 10, 2019

KEYWORDS: co-existing diseases, postoperative complica-
tions
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cepAeyHan HeJOCTaTO4HOCTb (20,7%), vieMmnyecKan 60/1e3Hb
cepaua (19,3%). Hannume opHOro ocnoxHeHus u 6onee 3a-
duKcpoBaHo y 285 naumeHTos (3,5%), feTanbHbIin Ucxo —
y 36 naumenTos (0,43%). Y 74,0% naumeHTOB Haboganm
eAVHCTBEHHOe OCNOXHeHue, Y 14,0 % — coyeTaHne AByX OC-
NOWHeHWH, y 12,0 % — coyeTaHne Tpex OC/IOXHEHUI 1 bonee.
B cTpyKType OC/NOXHeHWn npeobnasann napes KullevyHuKa
(25,57 %), nHeBMoHusA (12,1%), paHesas uHdekumsa (12,1%).
Kak neTanbHOCTb, TaK M 4acToTa OC/IOXHEHWIA POCAK C YBENU-
YeHVeM KO/IMYeCTBa CONYTCTBYIOLWMX 3aboneBaHnin. BbIBO/bl:
Hawnbonee wactble conyTtcTtBytowme 3abonesaHns B abaomu-
Ha/IbHOM XUPYPrN — rMNepToHMYecKas 601e3Hb, XPOHUYeCKan
cepaieyHan HeZoCTaToOYHOCTb, MlleMnyecKas 60/1e3Hb cepALa,
caxapHbl AnabeT 1 HapylleHve cepAevyHoro putMa. Yacrora
NOCaeonepaLMOHHbIX OCNOXHeHU cocTasuna 3,5 %, netans-
HoCTb — 0,43 %; Npun 3TOM Hanbosee YacTbIMU OCIOKHEHNAMN
6blV Nape3s KULWeYHWKa, paHeBas HPEKLMA 1 MHEBMOHUA.

PETUCTPALUNA: naeHtnudmkatop Clinicaltrials.gov:
NCT03945968. 3apernctpuposaHo 10 maa 2019 .

K/TKOYEBBIE CJIOBA: conyTcTBytoLyme 3aboneBaHus, no-
c/ieornepaLoHHble OC/I0XKHEHMA
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Introduction

The frequency of adverse outcomes in abdominal sur-
gery is still high. Postoperative complications develop in ev-
ery fifth patient that significantly affect the quality of life,
duration, and cost of treatment, as well as the long-term
prognosis [1, 2]. The most significant one is the develop-
ment of postoperative cardiac complications — about 500-
900 thousand cases per 100 million adults 45 years and old-
er who underwent noncardiac surgical interventions [3].
Risk assessment and identification of a group of patients
with a high probability of developing an unfavorable out-
come is the basis for effective prevention of postoperative
adverse events. That is why attempts to develop an effective
risk stratification tool are being made by researchers again
and again [4]. Currently, a sufficiently large number of fac-
tors have been identified that increase the likelihood of de-
veloping an unfavorable course of the postoperative period,
as well as the risk of developing certain complications.

Despite the wide variety of scales for assessing periop-
erative risk, the problem has not been completely solved,
and the search for a reliable scale continues to this day.
The development of a risk stratification system is to find
a balance of simplicity and applicability in routine prac-
tice on the one hand and accuracy on the other. Modern
research in this area is aimed at obtaining the optimal ra-
tio of these qualities. Currently, there are several trends
in the creation of risk assessment tools. Firstly, most
of the scales are developed based on the identification
of risk factors with the search for the most significant ones
by the method of logistic regression analysis, and as practice
shows, the scales based on the assessment of the structure
of concomitant diseases are the most accurate, which indi-
cates the exceptional importance of studying them as pre-
dictors of an unfavorable outcome [5]. Secondly, it becomes
obvious that already developed tools need mandatory vali-
dation, and a simple extrapolation of data from one popu-
lation to another leads to an inevitable decrease in the ac-
curacy of the forecast [6]. This is due to differences in risk
factors and, from this point of view, national studies aimed
at identifying the role of preoperative risk factors and co-
morbidity, primarily in the development of an unfavorable
postoperative outcome, are of particular importance.

To this end, in 2019, at the initiative of the Federation
of Anesthesiologists and Resuscitators (FAR) of Russia, to-
gether with the Kuban State Medical University, a national ob-
servational multicenter study of FAR “The role of concomitant
diseases in the stratification of the risk of postoperative compli-
cations in abdominal surgery — STOPRISK” was launched.

The aim of the study was to determine the structure
and incidence of concomitant diseases in the preoperative
period and associated adverse postoperative outcomes.
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Materials and methods

Data collection

By the time of the analysis of the interim results, data
on the perioperative parameters of 8241 STOPRISK patients
underwent an abdominal and pelvic surgery from 42 centers
representing 8 federal districts for the period from July 1,
2019 to April 30, 2022 were obtained.

All centers were approved by local ethics committees
prior to the start of the study. Patients signed a voluntary
informed consent to participate in the study.

The study protocol involved collecting information
about all patients who met the inclusion criteria for the se-
lected day [7].

Gender-age characteristics, comorbidity, features of an-
esthesia and surgical intervention were recorded in all pa-
tients after assessment of compliance with the inclusion
criteria (Figure 1), 30-day complications in the postopera-
tive period according to the classification of the joint work-
ing group of ESA (European Society of Anesthesiology)
and ESICM (European Society of Intensive Care Medicine)
and death were recorded.

The assessment of the presence of concomitant dis-
eases, their incidence, the number of postoperative com-
plications and their incidence; the structure of com-
plications in a group of patients with one complication
and mortality; the structure of combined complications
and mortality; mortality and the incidence of complica-
tions in patients with a different number of concomitant
diseases, as well as the structure of combined concomitant
diseases in deceased patients. A comparison with other
studies on the structure of traumatic operations, the ini-
tial physical status was carried out, the frequency of post-
operative complications of this study and similar foreign
ones.

Registration of the study

The study is registered in the international database
https://clinicaltrials.gov under the auspices of the All-
Russian Public Organization “Federation of Anesthesiologists
and Resuscitators”, study number NCT03945968.

Statistical processing

Statistical data processing was carried out on a Lenovo
Yoga computer using the MedCalc program, version 19.1.3.
The hypothesis of the normal distribution of the studied pa-
rameters for all variables was tested using the Kolmogorov-
Smirnov criterion. Considering the nonparametric nature
of the distribution, the data are presented as a median (25-
75 percentiles).
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Fig. 1. Scheme of the study

ASA — American Society of Anesthesiologists; ESA — European Society of Anesthesiology; ESICM — European Society of Intensive Care Medicine;

ICU — intensive care unit.

The results of the study

The main characteristics of the cohort under study are

presented in Table 1.

e

Table 1. Characteristics of the study cohort (n = 8241)

Characteristics Value

Age, years, Me (p25-p75) 56 (43-65)
Body mass index, kg/m2 Me (p25-p75) 26.8 (23.5-30.8)
Sex (males), % 36.5
Class of physical status according to ASA

[ 1327 (16.1%)

[ 4244 (51.5%)

If 2670 (32.4%)

Severity of the operation

Low 3041(36.9 %)
Median 4310 (52.3 %)
High 890 (10.7 %)

ASA — American Society of Anesthesiologists; Me (p25-p75) — median (p25-p75 percentiles).
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Fig. 2. Structure of the cohort by the number of comorbidities

Concomitant diseases were observed in 4,638 patients
(56.3%), while one disease was observed in 1,872 patients
(22.7%), a combination of two diseases — in 1,383 patients
(16.8%), three diseases — in 814 patients (9.9 %), four dis-
eases — in 395 patients (4.8 %), and more 4 concomitant dis-
eases were detected in 170 patients (2.0 %) (Figure 2).

Arterial hypertension (AH) dominated in the structure
of comorbidity in patients with one concomitant disease
(CD) — 1471 patients (78.6%), diabetes mellitus (DM)
was observed in 92 patients (4.9 %), congestive heart dis-

Co-existing diseases

ease (CHD) — in 75 patients (4 %), chronic obstructive
pulmonary disease (COPD) and arrhythmias —in 3%
(62 patients each), bronchial asthma and chronic kidney
disease (CKD) — in 2% (37 and 38 patients, respective-
ly), acute cerebrovascular accident (ACVA) in anamne-
sis — in 18 patients (1 %), neuromuscular diseases — in 0.8 %
(15 patients); epilepsy, Alzheimer’s disease and Parkinson’s
disease — in 0.5 % of patients (10 patients each). In the struc-
ture of comorbidity in patients with two CD, a combination
of AH with CHF, CHD or DM (more than 65%) prevailed;
in patients with three CD — a combination of PE or chron-
ic heart failure (CHF) with CHD or DM (more than 60 %);
in patients with four or more CD — PE, CHD and CHF
with DM, arrhythmias, COPD, CKD and ACVA (more than
70%). Arterial hypertension, chronic heart failure, ischemic
heart disease, diabetes mellitus and cardiac arrhythmia were
the most common diseases (Figure 3).

The presence of one or more complications was record-
ed in 285 patients (3.5 %) and fatal outcome in 36 patients
(0.43%).

A single postoperative complication was observed
in 74.0% of patients, a combination of two complications were
found in 14.0 % of patients, and a combination of three or more
complications were noted in 12.0 % of patients. The structure
of postoperative complications was dominated by paralyt-
ic ileus — 112 patients (25.57 %), pneumonia— 53 patients
(12.10%), wound infection — 53 patients (12.10%); anasto-
mosis leakage, arrhythmias, acute kidney injury (AKI), cardi-
ac arrest, postoperative bleeding and postoperative delirium
were observed in 5-10% of cases; acute respiratory distress

Arterial hypertension (n = 3974
CHF (n=1708
CAD (n=1593

Diabetes mellitus (n = 741

)
)
)
)
Arrythmia (n = 541)
CKD (n =302)

COPD (n=289)

ACVA (n =179)

Bronchial asthma (n = 159)
)

Otbhers (n =69

41.59

0.00

10.00

Fig. 3. The incidence of comorbidities

20.00 30.00 40.00 50.00

Patients, %

ACVA — acute cerebrovascular accident; CAD — coronary artery disease; CHD — coronary heart disease; CHF — chronic heart failure; CKD —

chronic kidney disease; COPD — chronic obstructive pulmonary disease.
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Type of complication

Paralytic ileus (n =112)
Pneumonia (n = 53)

Wound infection (n = 53)
Arrythmias (n = 45)
Postoperative bleeding (n = 40)
Anastomotic leakage (n = 40)
AKI (n = 27)

Postoperative delirium (n = 40)
ARDS (n = 20)

PE (n=9)

Myocardial infarction (n=7)
Cardiogenic pulmonary edema (n = 4)

ACVA (n =3)

Fig. 4. Structure of complications

Structure and frequency of comorbidities and associated postoperative complications...
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ACVA — acute cerebrovascular accident; AKI — acute kidney injury; ARDS — acute respiratory distress syndrome; PE — pulmonary embolism.

~
Table 2. Complication rate

~

Frequency of complications (n = 438) n %
Paralytic ileus 12 1.35
Pneumonia 53 0.60
Wound infection 53 0.60
Arrhythmias 45 0.50
Postoperative bleeding 40 0.48
Anastomotic leakage 40 0.48
AKI 27 0.30
Postoperative delirium 25 0.30
ARDS 20 0.24
PE 9 0.10
Myocardial infarction 7 0.08
Cardiogenic pulmonary edema 4 0.05
ACVA 3 0.03

ACVA — acute cerebrovascular accident; AKI — acute kidney injury; ARDS — acute respiratory distress syndrome; PE — pulmonary embolism.
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syndrome (ARDS) and pulmonary embolism (PE) — 2-4%;
myocardial infarction — 1.6 %, and cardiogenic pulmonary ede-
ma and ACVA accounted for less than 1% (Figure 4). The com-
plication rate was 1.3 % for paralytic ileus, 0.6 % for pneumonia,
0.6 % for wound infection, 0.5 % for arrhythmia, 0.46 % for post-
operative bleeding and anastomosis leakage; the frequency
of AKI and postoperative delirium was 0.3 %, ARDS — 0.2%;
PE — 0.1 % and less than 0.08 % — for myocardial infarction
(MI), cardiogenic pulmonary edema and ACVA (Table 2).

In patients with a single developed complication
(211 patients), paralytic ileus, wound infection and pneu-
monia prevailed in the structure (Table 3).

Paralytic ileus and pneumonia, paralytic ileus and de-
lirium, paralytic ileus and anastomotic leakage dominat-
ed in the structure of combined complications in patients
with two complications (40 patients) (Table 4).

In patients with three or more complications (34 patients),
the combinations of complications were equally distributed.
The mortality rate was 61.7%. Twenty-one patients died.

Both mortality and complication rates increased with an
increase in the number of concomitant diseases (Figure 5).
In patients with 4 CD, the mortality rate was 1.5%, in pa-
tients with 1-3 CD it was 0.5-0.7 % and in patients without
any CD it was 0.16 %. The effect of comorbidity on post-
operative complications was as follows: it was 12% in pa-
tients with 4 CD, from 5.7 % to 3.4 % with the number of CD
from three to one, and it did not exceed 1.3 % in patients
with no CD.

Table 5 shows the main combinations of concomitant
diseases in deceased patients.

Discussion

By the time of this analysis, 8241 patients were included
in the study with 12,000 patients declared in the protocol
for the main cohort. A preliminary data analysis conducted
in 2020 in 3002 patients [8] showed that 20 % of all patients
were classified as ASA Class I, 49 ASA Class II, 29 ASA
Class III. To date, the general trend has remained the same:
18.4 % were assigned to ASA Class I, 51.8 % to ASA Class II,
and 29.8% of patients were assigned to ASA Class III.
In 2020, according to severity patients were distributed
as follows: high-risk operations — 8 %, intermediate — 55%
and low-risk — 37 %. Data from 2022 showed that the share
of high-risk operations in the structure of surgical interven-
tions increased to 10 %, the share of intermediate-risk oper-
ations was 51 %, and low-risk operations — 39 %. In gener-
al, compared with extensive international studies that have
studied the outcomes of surgical interventions in the world
and in Europe, the proportion of high-risk operations
is still significantly lower, and the structure of the initial
physical status is comparable with other studies [9, 10],
while the proportion of patients with severe concomitant
diseases is even higher.

Table 3. Structure of complications in the group of patients with one complication (n = 211) b
Lethality
Complications n %

n %
Paralytic ileus 68 23.8 2 55
Wound infection 37 12.9 — —
Pneumonia 23 8.0 1 2.7
Arrhythmias 23 8.0 — —
Postoperative bleeding 20 7.0 1 2.7
Anastomotic leakage 13 45 — —
Postoperative bleeding 9 3.1 — —
AKI 9 3.1 1 2.7
PE 5 1.7 1 2.7
Myocardial infarction 2 0.7 1 2.7
ARDS 1 0.3 — —
Cardiogenic pulmonary edema 1 0.3 — —
ACVA — acute cerebrovascular accident; AKI — acute kidney injury; ARDS — acute respiratory distress syndrome; PE — pulmonary embolism.
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Table 4. Structure of combinations of postoperative complications in patients with two complications (n = 40)

~

Complications n % Lethality

n %
Paralytic ileus + pneumonia 5 1.75 — —
Paralytic ileus + delirium 4 1.40 — —
Paralytic ileus + anastamotic leakage 4 1.40 — —
AKI + PE 2 0.70 — —
Bleeding + ARDS 2 0.70 1 2.7
Bleeding + PE 2 0.70 — —
Paralytic ileus + bleeding 2 0.70 — —
Anastomoticleakage + wound infection 2 0.70 — —
Arrhythmia + paralytic ileus 2 0.70 — —
Pneumonia + cardiogenic pulmonary edema 2 0.70 — —
Paralytic ileus + wound infection 1 0.35 1 2.7
Delirium + pneumonia 1 0.35 — —
Bleeding + myocardial infarction 1 0.35 1 2.7
Bleeding + wound infection 1 0.35 — —
Anastomotic leakage + myocardial infarction 1 0.35 — —
Paralytic ileus + AKI 1 0.35 — —
ARDS + anastomotic leakage 1 0.35 — —
Paralytic ileus + ARDS 1 0.35 — —
Wound infection + pneumonia 1 0.35 — —
Arrhythmia + delirium 1 0.35 — —
Arrhythmia + ACVA 1 0.35 — —
Paralytic ileus + arrhythmia 1 0.35 — —
Pneumonia + arrhythmia 1 0.35 — —

ACVA — acute cerebrovascular accident; AKI — acute kidney injury; ARDS — acute respiratory distress syndrome; PE — pulmonary embolism.
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Fig. 5. Mortality (A) and complication rate (B) in patients with different number of concomitant diseases
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Table 5. The structure of combinations of concomitant diseases in patients with a fatal outcome

Concomitant diseases and their combinations n % in the structure
AH 9 25.0
AH + CAD + CHF + arrythmia 4 1
AH + DM 2 55
AH + COPD 2 5.5
AH + CAD + CHF 2 5.5
COPD 1 2.8
AH + CHF 1 2.8
AH + arrythmia 1 2.8
AH + CHF + DM 1 2.8
AH + CHF + arrythmia 1 2.8
CAD + CHF + arrythmia 1 2.8
CFD + CHF 1 2.8
AH + CAD + COPD 1 2.8
CAD + CHF + ACVA + DM 1 2.8
AH + CAD + CHF + CKD + DM 1 2.8
AH + arrythmia + CKD + DM 1 2.8
No concomitant disease 6 16.6

ACVA — acute cerebrovascular accident; AH — arterial hypertension; CAD — coronary artery disease; CHF — chronic heart failure; CKD — chronic
kidney disease; COPD — chronic obstructive pulmonary disease; DM — diabetes mellitus.

We have not found any large multicenter studies de-
voted to the study of outcomes directly in abdominal
surgery. The structure of the initial physical status close
to STOPRISK was demonstrated by an observation-
al single-center study conducted in an Iceland hospital
and devoted to the study of the outcomes of abdomi-
nal operations. The authors estimated the ratio of ASA
grades 1, 2 and 3 as 28 %, 51 % and 21 % [11]. The structure
of the severity of surgical interventions was also similar
to the analyzed study. The number of operations of moder-
ate severity and minor severity was comparable — 46.0 %
and 46.4 %, and high-risk operations — only 7.6 %, which
is even less than in the STOPRISK study. However, de-
spite this, the percentage of mortality and complications
was high — 1.8% and 19.9 %, respectively, which may be
a consequence of the inclusion of emergency operations
in the analysis. Interestingly, the traumaticity of the opera-
tion turned out to be an independent predictor of the de-
velopment of complications and 30-day mortality, in con-
trast to the number of complications and the comorbidity
index, which once again confirms the fact that extrapolation
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of previously created comorbidity indices, as well as a sim-
ple addition of the number of complications, can hardly
improve the quality of the prognosis, and an assessment
of the contribution of each disease in a particular population
is required.

Two large observational studies showed a differ-
ent structure of physical status. The proportion of class I
patients was only 8.4 % and 10.4 %, respectively, compared
with 18.4 % in the STOPRISK study [1, 12].

Even though, in general, both mortality and compli-
cation rate were lower in the STOPRISK study compared
to similar international studies such as ISOS [9], the tenden-
cy to increase the frequency of adverse outcome with in-
creasing injury was observed in the national cohort. Thus,
in the STOPRISK study, the mortality rate was 0.1 %, 0.3 %
and 3.3 % in the low, medium and high-risk groups, respec-
tively (compared with 0.2%, 0.3% and 0.9 % in the ISOS
study), and the complication rate was 1.0%, 3.3%
and 15.3% in the low, medium and high-risk groups, re-
spectively (compared to 8.0 %, 12.3 % and 26.8 % in the ISOS
study).
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Concomitant diseases occurred in more than half of all
55.5% of the patients included in the analysis. The main
place in their structure was occupied by cardiovascular
diseases, chronic heart failure, coronary heart disease,
cardiac arrhythmias, as well as diabetes mellitus. The in-
cidence of hypertension was 46.8 %, which is comparable
with the data of foreign studies on the incidence of AH
in abdominal surgery. M. Kim et al. reported the inci-
dence of 44.8% [1], C.M. Simoes et al. showed 47.7 % [13].
However, C.M. Simdes et al. noted that the incidence
of coronary heart disease was 6.5% and CHF — 8.1%,
which is almost 3 times lower than the data obtained
in STOPRISK. M. Kim et al. reported the incidence
of CAD of 0.6 %, without isolating CHF into an inde-
pendent concomitant disease. On the contrary, the inci-
dence of diabetes mellitus is significantly higher in foreign
studies, it was 17.2% in the study of C.M. Simdes et al.
and 15.8 % in the study of M. Kim et al., while according
to STOPRISK, diabetes occurs in 9.4 %. All other concom-
itant diseases occurred in less than 5% of patients: CKD,
COPD, ACVA and others. It should be noted that the lit-
erature data on the frequency of occurrence of these dis-
eases are contradictory. So, in the study of C.M. Simdes
et al., CKD was observed in every fifth patient, however,
the work studied concomitant diseases in patients with on-
cological diseases, which could contribute to the structure
of comorbidity. In the presence of two or more concomi-
tant diseases, combinations of AH, CHF, coronary heart
disease and diabetes mellitus were most common, which
is not surprising, given their prevalence and pathogenetic
relationship. Compared with the cross-section of the study
carried out in 2020, the structure of concomitant diseas-
es has changed little, except for an increased proportion
of hypertension (from 14.2% to 46.8 %), which is a con-
sequence of changes in the protocol and full registration
of the disease.

The presence of one or more complications was re-
corded in 285 patients (3.5%), fatal outcome — in 36 pa-
tients (0.43 %). Thus, the mortality in the STOPRISK study
is comparable to the mortality recorded in international ob-
servational studies [9], however, the incidence of postoper-
ative complications was lower, both in general and for in-
dividual complications. So, the incidence of postoperative
pneumonia was 0.6 %, while in the study of J.N. Cohan
et al. it was 1.0% [14]. M. Kim et al. showed that the inci-
dence of pneumonia was 2.6 % [1], and C.M. Simoes et al.
showed 4.2% [13]. However, the frequency of myocardi-
al infarction and PE in the STOPRISK database (0.08 %
and 0.05 %, respectively) was comparable with the data ob-
tained by J.N. Cohan et al., who studied the outcomes of sur-
gical treatment in coloproctology (0.04% for both com-
plications) [14]. Of course, the lethality and incidence
of complications largely depend on the nature of the surgi-
cal intervention. Thus, the above-mentioned internation-
al multicenter ISOS study, which studied the outcomes
of all non-cardiac operations, showed a wide variability

in the frequency of adverse outcomes even within abdom-
inal surgery from a mortality rate of 0.1 % and a complica-
tion rate of 9.8 % in operations on pelvic organs to mortal-
ity rate of 1.5% and complications of 24.3 % in operations
on the upper abdomen [9]. This fact makes it much more
difficult to compare the frequency of outcomes in extensive
population studies.

The low complication rate can partly be explained
by a smaller number of high-risk operations, however,
taking into account the fact that in the structure of the ini-
tial physical status of ASA, the proportion of patients
with severe concomitant diseases is quite high, it is im-
possible to exclude an underestimation of the occurrence
of some postoperative complications that are not tak-
en into account by the ESA-ESICM classification [15],
but are present in other classifications, such as the classi-
fication of ACS-NSQIP (National Program for Improving
the Quality of Surgical Care of the American College
of Surgeons) [16] or JOCG (Japanese Oncology Clinical
Group) [17].

Naturally, the incidence of postoperative complications
and mortality increased with the number of concomitant
diseases, while the greatest increase in the frequency of ad-
verse outcome was observed in the presence of more than
3 diseases.

E.D. Brynjarsdottir et al. showed in a single-center
study in abdominal surgery that 70 % of all patients had
no concomitant diseases, 1 disease was noted in 23 %, 2 in
6%, and only 1% of all patients had 3 or more concomi-
tant diseases [11]. L.Gianotti et al. reported about 41.2%
of patients without any concomitant diseases, 29.2% had
with one, 20.8 % had two and 8.8 % had three or more dis-
eases during planned extensive abdominal operations [18].
U.Skorus et al. (2020) notes that the number of patients
without concomitant diseases is only 14.1 % of all patients
in abdominal surgery, and patients with three or more
diseases is 39.2% [19], which is significantly higher than
the data of previous researchers. At the same time, the sub-
analysis showed that the differences in the incidence of co-
morbid patients (> 3 diseases) do not differ in emergency
and planned operations (41.48 versus 35.50, respectively),
but logically depends on age (20 at the age of 65-74 years
and 45% at the age of more than 74 years). Nevertheless,
multivariate regression analysis showed that the number
of complications is independently associated with an un-
favorable outcome only in emergency operations (OR 1.22
(1.12-1.34) for 30-day mortality, and 1.14 (1.05-1.23))
for postoperative complications), and individual concom-
itant diseases are predictors of an unfavorable outcome
in elective surgery. Thus, the number of complications
and their prognostic role depend, among other things,
on the cohort studied and approaches to the registration
of concomitant diseases.

The role of comorbidity to the formation of periop-
erative risk has been studied for a long time; several tools
have been proposed to assess the role of the comorbid
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background and quantify the risk of complications.
One of the most famous is the Charlson comorbidity in-
dex, developed in 1987 [20] and subsequently modified
by the authors [21]. Unfortunately, a significant part of mod-
ern works did not find a reliable its predictive value in as-
sessing the risk of postoperative complications [22-24].
Undoubtedly, this does not indicate that co-existing diseas-
es have become less of a contributor to the risk of adverse
outcomes, but rather that in the context of the develop-
ment of medicine, the comorbid structure in the popula-
tion is changing, treatment and the possibilities of periop-
erative therapy in modifying risk factors are changing, too.
This is supported by the fact that current comorbidity-
based predictive models, such as the Preoperative Score
to Predict Postoperative Mortality (POSPOM) [25]
and ACS-NSQIP [26], have an excellent predictive val-
ue. On the other hand, as practice shows, extrapolation
of known, albeit well-functioning, scales to other popula-
tions can significantly reduce their prognostic capabilities,
which dictates the need to study the national cohort of pa-
tients and develop a national scale for predicting postop-
erative complications. The structure of co-existing diseases
largely depends on the population studied, as demonstrated
in the ASOS study [27], which studied the outcomes of sur-
gical treatment in African countries, where the three most
common diseases were arterial hypertension (16 %), HIV in-
fection (11 %) and diabetes (6.8 %). The reasons for such
differences are varied and require a separate in-depth
study.

Study limitations

The analysis revealed an uneven distribution of the se-
verity of surgical interventions with a bias towards low-trau-
matic operations, which affects the frequency of the ana-
lyzed outcomes and can lead to a distorted understanding
of the patterns that exist in the population.

A significant proportion of patients were enrolled
in the study during the COVID-19 pandemic, which af-
fected the dynamics of patient recruitment and, possibly,
the structure of surgical interventions and co-existing dis-
eases. The fact of the transferred coronavirus infection was
not analyzed.
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Conclusion

Co-existing diseases occurs in more than half of patients
undergoing abdominal surgery, with the most common
diseases being arterial hypertension, chronic heart failure,
coronary artery disease, diabetes mellitus, and cardiac ar-
rhythmias. The incidence of most comorbidities (except
for arterial hypertension and stroke) differed from similar
foreign studies.

The postoperative complication rate was 3.5%, mor-
tality was 0.43 %, with postoperative paralytic ileus, wound
infection, and pneumonia being the most common. The fre-
quency of individual postoperative complications was
2-5 times lower than in foreign publications. A possible
reason for the significantly lower number of postoperative
complications was a decrease in the proportion of highly
traumatic operations (by 2.5-3.5 times) and an increase
in the proportion of low-traumatic interventions (by 1.5-
2 times). With an increase in the number of co-existing
diseases, the risk of an adverse outcome increases.
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