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ABSTRACT
In recent years, there has been an unceasing increase in the number of  patients with acute cholecystitis, including 
those with a complicated course of  the disease against the background of  concomitant pathology. The aim of  the 
study was to establish the level of  comorbidity and its influence on the level of  postoperative complications in patients 
with acute cholecystitis who underwent laparoscopic cholecystectomy. We included 457 patients with acute cholecysti-
tis with accompanying pathology, averaging 64.5±9.74 years. Operative intervention was carried out laparoscopically. 
Patients who scored 4–3 points were considered favorable, and those who scored 0–2 were considered unfavorable. 
The assessment of  comorbidity was carried out using a special index – the Charlson comorbidity index. The majority 
of  patients had a comorbidity index at 2 points (28.0% of  all examined patients), indicating the presence of  con-
comitant pathology in the vast majority of  patients. We found that the Charleston comorbidity index increased with 
age, which indicates a higher frequency of  concomitant diseases in older patients. A reliable correlation of  medium 
strength was established (R=0.68; p<0.05) between the age and comorbidity indexes. When predicting the mortality 
of  an experimental cohort of  patients with acute cholecystitis who underwent laparoscopic cholecystectomy, it can 
be predicted that the level of  the Charlson comorbidity index correlates with the age of  patients while the level of  
postoperative complications increases.
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INTRODUCTION

In recent years, there has been an unceasing increase in the 
number of  patients with acute cholecystitis (AC), including those 
with a complicated course of  the disease against the background 
of  concomitant pathology. The mortality after emergency oper-
ations performed for complications of  gastrointestinal diseases in 
the elderly is about 15%, which allows us to consider polymorbid-
ity (comorbidity) as one of  the most important medical and social 
problems of  geriatric and surgical practice. Especially in elderly 

patients, comorbidity leads to a complex summation of  symp-
toms, which reduces their usual diagnostic value for the doctor 
or potentiates these manifestations and worsens the course of  the 
underlying disease [1–4]. Thus, the impact of  comorbid patholo-
gy on clinical manifestations, diagnosis, prognosis, and treatment 
of  many diseases is multifaceted and individual. The combina-
tion of  diseases, age, and medical pathomorphism significantly 
changes the clinical picture and the course of  the main nosology, 
in our case АC, the nature and severity of  complications, worsens 
the patient's quality of  life, limits or complicates the treatment 
and diagnostic process [5–8].
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Comorbidity affects the prognosis of  life and increases the 
probability of  mortality. Within polymorbidity, gallstone disease oc-
cupies a special place, significantly worsening the general condition 
of  patients: such patients have worse indicators of  quality of  life and 
functional activity. Therefore, the problem of  treatment of  gallstone 
disease is relevant today [9–13]. In economically developed coun-
tries, cholecystectomy remains the most frequently performed oper-
ation. With the emergence of  minimally invasive surgical technolo-
gies in the treatment of  gallstone disease, there is a clear pattern of  a 
significant decrease in the number of  traditional cholecystectomies, 
which, it seems, should have a positive effect on the main statistical 
indicators (postoperative mortality rate, number of  complications 
etc) and, as a result, on the quality of  life of  operated patients, which 
is the main objective criterion of  the effectiveness and quality of  the 
provided medical care. Complications associated with traditional 
laparotomy (wound suppuration, eventration, respiratory disor-
ders, formation of  ventral hernias etc) occur in 9–12% of  patients. 
According to the recommendations of  the World Association of  
Emergency Surgeons (2020), laparoscopic cholecystectomy, which 
is performed in an urgent order and is a more "gentle" method of  
surgical intervention compared to open laparotomy, is the method 
of  choice for AC treatment [14–16].

Despite this, in recent years, there has not been a signifi-
cant decrease in the number of  postoperative complications and 
mortality or a decrease in the number of  emergency operations. 
Moreover, the frequency of  intraoperative complications when 
using minimally invasive methods of  surgical treatment of  gall-
stones, according to the authors, has slightly increased. This is 
obviously due to the high comorbidity index. In connection with 
the stated facts, it is relevant to study the frequency of  presence 
and level of  comorbidity in patients with АC based on objective 
criteria for evaluating the effectiveness of  surgical intervention 
and taking into account the index of  comorbidity in patients with 
this pathology.

The aim of  the study was to establish the level of  comorbidi-
ty and its influence on the level of  postoperative complications in 
patients with AC who underwent laparoscopic cholecystectomy.

MATERIAL AND METHODS

This study included 457 patients with acute cholecysti-
tis with accompanying pathology, with an age range of  20 to 
89 years and an average of  64.5±9.74 years (77% women and 

23% men), undergoing inpatient treatment in city hospital No. 2, 
and operated in Ternopil. Clinical and laboratory examinations 
were performed on all of  them, and the diagnosis of  АC was 
verified. Operative intervention was carried out laparoscopically. 
The Charleston index was determined for all patients: patients 
with a score of  4–3 were considered favorable, and those with 
a score of  0–2 were considered unfavorable. The assessment of  
comorbidity was carried out using a special index – the Charlson 
comorbidity index (M.E. Charlson, 1987), which is a score (from 
0 to 40) of  the presence of  certain concomitant diseases and is 
used to predict mortality in the next 10 years [17–20]. When 
calculating it, the points corresponding to certain concomitant 
diseases were summed up, and 1 point is added for every 10 years 
after the age of  40 (40–49 years – 1 point; 50–59 years – 2 points 
etc). The number of  points received makes it possible to fore-
cast mortality, which in the absence of  comorbidity is 12%; with 
1–2 points – 26%; 3–4 – 52%, and with a sum of  more than 
5 points – 85%. The use of  indexes to assess comorbidity facili-
tates the assessment of  the patient's general status from different 
sides – the prevalence of  diseases, their severity, and the impact 
on 10-year survival, which should be taken into account when 
choosing treatment tactics.

Statistical analysis 

Statistical processing was carried out using the SPSS®v.21.0 
application program package and Excel spreadsheet editor. Data 
are presented as mean and standard error of  the mean (M±m). 
The reliability of  quantitative differences between groups was 
assessed using the Student's t-test (with normal distribution), or 
in other cases, the non-parametric Mann-Whitney rank test was 
used. Differences were considered reliable at a significance level 
of  >95%.

RESULTS

Evaluating the Charleston comorbidity index, its high in-
dicators were established since the average age of  the patients 
included in the study was 64.5±9.74 years, and the maximum 
reached 89 years. A similar sample of  the age group led to 
an increase in the comorbidity index and mortality. Thus, the 
Charleston comorbidity index averaged 1.91±1.9 points, and 
its indicators ranged from 1 point to 4 points. Figure 1 presents  

 

 
Figure 1. Distribution of patients on AC depending on the sum of Charlson 

comorbidity index scores. 
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Figure 1. Distribution of patients on AC depending on the sum of Charlson comorbidity index scores.
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the distribution of  patients depending on the sum of  Charleston 
comorbidity index scores. According to the data, the majority of  
patients had a comorbidity index at 2 points (28.0% of  all exam-
ined patients), indicating the presence of  concomitant pathology 
in the vast majority of  patients.

Regarding the age distribution of  patients with AC ac-
cording to the level of  the Charleston comorbidity index, we 
noted that the number of  patients with a comorbidity index of  
0 points was the largest in the cohort examined under 50 years 
of  age – 22.75% (Figure 2). In addition, the Charlson index 
was 1 point in 5.47% of  the examined patients of  this cohort, 
and 2 points in 0.65% of  the patients. Among patients aged 
50–59 years, the share of  patients with a comorbidity index of  
1 point was 17.94%, 2 points – 4.81%, and 3 points – 1.09%. As 
for the category of  patients aged 60–69, 22.53% of  patients have 
a comorbidity index of  2 points, 5.25% – have a comorbidity 
index of  3 points, and 1.31% –have a level of  4 points. The per-
centage distribution of  patients in the 70–79-year-old cohort was 
relatively the same: 8.07% had a Charlson comorbidity index of  
3 points, and 7.22% had 4 points. Moreover, only a small number 
of  patients in the category of  patients 80–89 years old (2.84%) 
had a Charlson comorbidity index of  4 points.

A significant number of  concomitant diseases, on the one 
hand, complicate the postoperative prognosis and determines the 
type of  surgical intervention, and on the other hand, it has an 
impact on early and late complications of  cholecystectomy. At 
the same time, the age of  patients was the main factor deter-
mining comorbidity. We found that the Charleston comorbidity 
index increased with age, which indicates a higher frequency of  
concomitant diseases in older patients. A reliable correlation of  
medium strength was established between the age and comorbid-
ity indexes (R=0.68; p<0.05).

As for postoperative complications after cholecystectomy, 
the level of  the Charleston comorbidity index among the exam-
ined patients with AC was within 3–4 points. Among postopera-
tive complications, the most frequently diagnosed cardiovascular 
pathology (atrial fibrillation, acute coronary syndrome, myocar-
dial infarction) (3.28%) and acute thrombophlebitis of  the su-
perficial veins of  the lower extremities (2.84%) were diagnosed. 
Pulmonary artery thromboembolism was diagnosed in 1.75% 

of  patients, and acute iliofemoral thrombosis in 1.31%. Figure 3 
shows the distribution of  examined patients depending on the 
frequency of  postoperative complications and the level of  the 
Charlson comorbidity index.

As for the index of  comorbidity in patients with АC, we can 
see that it was the highest in patients with cardiovascular compli-
cations after cholecystectomy, and its average level was 3.73±0.42 
points, 3.73±0.54 points in patients with acute thrombophlebitis 
of  the superficial veins of  the lower extremities, 3.62±0.43 points 
in patients with pulmonary embolism, 3.83±0.53 points in pa-
tients with acute iliofemoral thrombosis, and 3.60±0.55 points in 
patients with pneumonia.

DISCUSSION

The increase in the number of  older people and the com-
bination of  two or three, and often even more comorbidities in 
patients with a surgical profile, in particular in patients with AC, 
forced doctors to reconsider their views on the treatment tactics 
of  such patients [21, 22]. The fact that various diseases – main, 
concomitant, or background – lose their mononosological char-
acter has become obvious; grouped or not, they seriously change 
the general status of  the patient [23, 24]. Against such an unfa-
vorable background, the diagnostic and treatment tasks of  sur-
geons are significantly complicated. After all, the level of  severity 
of  the surgical disease itself  and the level of  severity of  the pa-
tient, taking into account the severe concomitant background, 
can seriously differ and even contradict each other.

In order to understand this issue, statistical data on mor-
bidity have traditionally been used. Initially, these had a general 
character, where the terminology, the structure of  pathological 
processes, gender, age characteristics, accompanying background 
etc, were reflected. Later, they were joined by large-scale epide-
miological studies of  concomitant diseases in various fields of  
medicine, including surgery, performed using serious statistical 
calculations. At present, considerable and very diverse material 
has been accumulated for research into the relationship between 
the main, background and accompanying pathological process-
es. As experience accumulated, it turned out that the main and  

 

 
Figure 2. Charlson comorbidity index level of patients with AC depending on 

their age. 
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Figure 2. Charlson comorbidity index level of patients with AC depending on their age.
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accompanying changes in organs and tissues in various organs 
during surgical diseases are often connected by a common patho-
genesis, previously called the syndrome of  mutual burden. It 
should be noted that this coincided with the first appearance in 
the press of  the concept of  "comorbidity", which was initially 
considered a risk factor affecting the results of  operative treat-
ment. Some surgeons [25] already found that an unfavorable 
background in the form of  cardiopulmonary disorders was pres-
ent in 64.4% of  patients, and signs of  respiratory insufficiency in 
older people to one degree or another were found in all patients. 
In 18% of  such patients, liver and kidney failure developed as a 
result of  systemic arterial hypotension and selective changes in 
the hemodynamics of  internal organs, which often occur against 
the background of  chronic diseases (ischemic heart disease, his-
tory of  myocardial infarction, hypertension) [26]. 

It is especially demonstrative to model the situation with the 
mutual influence of  diseases on each other using the example 
of  such a very common disease as АC. A lot of  statistical and 
epidemiological data has been accumulated by both surgeons 
and gastroenterologists, which have long indicated that gallstone 
disease is closely related to other diseases, the so-called "diseases 
of  civilization" [27]. In such a cohort of  patients, the older age 
group increases especially rapidly; therefore, the condition of  
such elderly patients due to numerous accompanying processes 
has long been considered the most difficult. It is also a fact that 
severe decompensation of  concomitant diseases may well bring 
such patients to a non-operable state [28].

We found that the Charlson comorbidity model provided 
numerical results in predicting postoperative complications after 
laparoscopic cholecystectomy in patients with АC [29]. We found 
cardiovascular and vascular complications often occur in patients 
after cholecystectomy with a comorbidity level of  3–4 points. Of  
course, these complications increase the chances of  in-patient 
mortality.

These data suggest that the Charlson index is a valid prog-
nostic tool for risk-adjusting healthcare resource utilization, and 
researchers should choose more based on their availability and 
ease of  use. Validation of  the effectiveness of  measuring comor-
bidity in surgery deserves future study. Further investigation of  
the Charlson method is an affordable and less costly method 
of  adjusting for mortality risk and postoperative complications. 
Charlson's comorbidity score for predicting in-hospital mortality 

and morbidity after laparoscopic surgery should be considered 
more widely for postoperative mortality studies. Therefore, fu-
ture studies evaluating and comparing the effectiveness of  the 
comorbidity index to predict long-term treatment outcomes 
(mortality) would be useful.

CONCLUSION

When predicting the mortality of  an experimental cohort 
of  patients with acute cholecystitis who underwent laparoscopic 
cholecystectomy, it can be predicted that the level of  the Charlson 
comorbidity index correlates with the age of  patients while the 
level of  postoperative complications increases.
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