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Abstract
Background. This study presents the results of a clinical trial evaluating the effec-

tiveness of surgical treatments for atrial fibrillation in patients with rheumatic mitral valve 
disease. Special attention is given to the comparison of cryoablation and radiofrequency 
ablation, two methods used in conjunction with mitral valve surgeries. The results indi-
cate that cryoablation, a method first used in Kazakhstan, has long-term advantages for 
restoring sinus rhythm and cardiac remodeling, thereby improving patients' quality of life. 

Materials and Methods. The study was conducted at the period from January 2020 
to March 2024 through a retrospective analysis of data from patients with atrial fibrilla-
tion and rheumatic mitral valve disease who underwent surgical treatment using one of 
two methods:   Cryoablation with left atrial appendage clipping (Group I) – 50 patients; 
Radiofrequency ablation with left atrial appendage suturing (Group II) – 50 patients.

Results. According to the conducted research, both cryoablation and radiofrequen-
cy ablation are highly effective in restoring sinus rhythm in patients with atrial fibrilla-
tion and rheumatic mitral valve disease. Cryoablation, a procedure that was used for the 
first time in Kazakhstan, demonstrated significant advantages in the long-term mainte-
nance of sinus rhythm and improvement in heart remodeling parameters, such as left 
atrial volume. This has enhanced the quality of life for patients.

Conclusions. There is a need for the widespread implementation of innovative 
treatments for atrial fibrillation, such as cryoablation, as surgical procedures are more 
effective and patients with severe cardiovascular diseases have better outcomes. 
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Introduction
Currently, cardiac arrhythmia sur-

gery, particularly atrial fibrillation (AF), 
is a multifaceted field of knowledge en-
compassing electrophysiology, anatomy, 
pathophysiology, cardiology, and surgi-
cal techniques. It is an actively develop-
ing area both in scientific and practical 
medicine. The main complication today 
remains stroke.

According to the World Health Orga-
nization, there are more than 37 million 
cases of atrial fibrillation worldwide.1,2 
Age is the main risk factor for AF, and its 

prevalence is expected to increase by 2.3 
times due to the rising life expectancy 
of the population.3,4 The age structure of 
the population in Kazakhstan, like in oth-
er European countries, is characterized 
by an increasing proportion of elderly 
individuals. It is estimated that by 2050, 
the global burden of AF may increase by 
more than 60%.5,6

Currently, the following methods 
are available for diagnosing AF world-
wide: electrocardiogram (ECG), Holter 
ECG monitoring, and portable devices. 
The first two methods are available in 
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the Republic of Kazakhstan. Enhancing 
the diagnostic capabilities for AF can 
be achieved through the use of various 
existing diagnostic methods. However, 
for coordinated work among healthcare 
professionals, proper structuring and 
optimal sequence of actions are neces-
sary.7,8

Guidelines from the European So-
ciety of Cardiology indicate that there 
should be between 280,000 and 560,000 
cases of AF among 14 million adults 
in Kazakhstan. This sharply contrasts 
with the current situation in the country, 
which is due to the low level of disease 
detection.9 Stroke prevention with oral 
anticoagulants, which are sometimes 
not used by doctors due to concerns 
about bleeding, is an important part of 
AF detection. There is always a risk of 
bleeding.3,10,11

Atrial fibrillation is the most com-
mon arrhythmia in patients with rheu-
matic mitral valve disease. Despite 
existing treatments, safer and more ef-
fective surgical approaches are needed. 
Cryoablation, an innovative procedure 
first used in Kazakhstan, employs ex-
tremely low temperatures to treat dis-
eases and promises significant improve-
ments in this field.12,13

Schmidt et al. (2016) presented one-
year follow-up data from the German 
Ablation Registry, showing that the re-
currence rate of atrial fibrillation one 
year after the procedure was similar for 
cryoballoon and radiofrequency abla-
tion (RFA).14 However, diaphragm nerve 
paralysis was observed more frequently 
with cryoablation.4,14 In Tomayko E.’s et al. 
(2019) study, it was found that cryoabla-
tion and RFA have the same efficacy in 
restoring sinus rhythm in patients un-
dergoing mitral valve surgery. Howev-
er, patients who underwent RFA had a 
greater need for inotropic support in the 
postoperative period.15

Engin M. et al. (2024) conducted a ret-
rospective study comparing the safety 
and clinical outcomes of cryoablation 
and RFA. Both methods demonstrated 
similar effectiveness in restoring sinus 
rhythm one year after surgery.16 

Kuck K. et al randomized study found 
that cryoablation outperforms radiofre-
quency ablation in the treatment of par-
oxysmal atrial fibrillation.17 Compared to 

RFA, cryoballoon ablation requires fewer 
repeat ablations and has a shorter pro-
cedure time, as shown in Andrade’s et al. 
study (2019).18 According to Schmidt et 
al. (2016), the recurrence rate of AF one 
year after RFA and cryoablation is sim-
ilar, but the complications associated 
with these methods differ.14

Materials and Methods
The study was conducted at the JSC 

“Scientific Research Institute of Cardiol-
ogy and Internal Diseases” from January 
2020 to March 2024 using a retrospective 
analysis of data from patients with atri-
al fibrillation (AF) and rheumatic mitral 
valve disease who underwent surgical 
treatment. The study involved a retro-
spective analysis of data from patients 
with atrial fibrillation and rheumatic mi-
tral valve disease who underwent open-
heart surgery with one of two treatment 
methods: Cryoablation with left atrial 
appendage (LAA) clipping (Group I). Ra-
diofrequency ablation (RFA) with sutur-
ing of the left atrial appendage (Group II).

A total of 100 patients participated 
in the study. Group I consisted of 50 pa-
tients who underwent valve replacement 
with cryoablation and LAA clipping. The 
ArtiCure system for cryoablation of the 
right and left atria is an innovative meth-
od that was first used in Kazakhstan. 
During the procedure, nitrogen freez-
es the heart tissue to a temperature of 
-71°C, and additionally, a clip is placed 
on the left atrial appendage. This meth-
od was applied during open surgeries, 
such as mitral valve replacement or re-
pair. Group II included 50 patients who 
underwent valve replacement with ra-
diofrequency ablation and suturing of 
the left atrial appendage. This traditional 
method uses radiofrequency heating for 
ablation, followed by suturing of the left 
atrial appendage.

The goal of the statistical analysis 
was to determine the significance of the 
differences between the two groups. The 
primary research methods were ECG, 
echocardiography (ECHO), 24-hour Holter 
ECG monitoring, and heart computed to-
mography (CT) before and after surgery 
to assess the left atrial appendage.

Statistical Analysis. A comparative 
examination of clinical outcomes, in-
cluding tracking the incidence of atrial 
fibrillation recurrence and the emer-



ВЕСТНИК ХИРУРГИИ КАЗАХСТАНА     №4   20246

SURGICAL TREATMENT OF ATRIAL FIBRILLATION USING CRYOABLATION IN PATIENTS 
WITH RHEUMATIC MITRAL VALVE DISEASE AND ATRIAL FIBRILLATION, FOR THE FIRST 
TIME IN KAZAKHSTAN

gence of post operative complications, 
was conducted to evaluate the efficacy 
of each treatment approach. The gath-
ered data were statistically processed in 
order to ascertain the significance of the 
differences between the two groups. The 
groups were compared using descrip-
tive statistics, the χ2 test for categorical 
data, and the t-test for continuous vari-
ables. When the differences’ significance 
was at p < 0.05, it was deemed signifi-
cant. Mean and standard deviations (SD) 
were calculated for each group.

Ethical approval for this study was 
obtained from the local ethics commit-
tee of the Kazakh Medical University 
“Higher School of Public Health”, No. 3, 
dated February 2, 2024.

Results
Demographic data were analyzed to 

assess the safety and effectiveness of 

cryoablation and radiofrequency abla-
tion in patients with rheumatic mitral 
valve disease. The number of patients in 
both groups was the same (50 patients in 
each group). The average age (in years) 
was 60.6 ± 9 in Group I and 60.7 ± 9.1 in 
Group II (p = 0.960). The gender distri-
bution (female/male) was 82 (64%) / 18 
(36%) in Group I and 83 (66%) / 17 (34%) 
in Group II (p = 0.869).

An analysis of surgical parameters 
revealed the following key findings 
(Table 1):

The ablation time in Group I was 
significantly longer than in Group II (p 
< 0.001), indicating that radiofrequency 
ablation is quicker than cryoablation.

The aortic cross-clamp time was 
shorter in Group II compared to Group I 
(p = 0.043), indicating lower invasiveness 
of radiofrequency ablation.

Parameter
Group I 

(cryoablation)
n=50

Group II 
(RFA)
n=50

P value

Ablation time (minutes) 13.7 ± 1 8.6 ± 1 < 0.001
Aortic compression time 
(minutes) 76.8 ± 7.3 74.1 ± 10.4 0.043

Total perfusion time (minutes) 108.5 ± 12.7 107.3 ± 14.1 0.869

Table 1. 
Operative Parameters

Table 2. 
Frequency 

of Sinus Rhythm Restoration

There were no significant differenc-
es in total perfusion time between the 
groups (p = 0.101), suggesting compa-
rable operation duration in both groups.

Sinus rhythm restoration in patients 

with rheumatic mitral valve disease was 
evaluated at 6 and 12 months post-sur-
gery to determine the effectiveness of 
cryoablation and radiofrequency abla-
tion (see Table 2). 

Parameter Group I (cryoablation) Group II (RFA) P value
After 6 months 66% ± 5 52% ± 5 < 0.05
After 12 months 66% ± 5 50% ± 5 < 0.05

The results showed that, both at 6 
months and 12 months post-surgery, 
the rate of sinus rhythm restoration was 
significantly higher in the cryoablation 
group compared to the radiofrequency 
ablation group. These findings confirm 
that cryoablation is more effective in 
restoring sinus rhythm in patients with 
rheumatic mitral valve disease.

The left atrial volume (LAV) is an im-
portant indicator for assessing the de-
gree of reverse remodeling of the heart. 

LAV was measured before the operation, 
immediately after the operation, and 6 
months post-operation. The results of 
LAV analysis (see Table 3) showed that 
in the cryoablation group, the left atri-
al appendage volume was significantly 
lower both immediately after the oper-
ation and 6 months later, compared to 
the radiofrequency ablation group. This 
suggests more pronounced reverse re-
modeling of the heart in the cryoabla-
tion group.
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Figure 1. 
Changes in Ejection Fraction 
Over Time

Table 3. 
Left Atrium Volume (ml)Observation period Group I (cryoablation)

n=50
Group II (RFA)

n=50 P value

Before the operation 119.2 ± 20.1 120.5 ± 21.3 0.761
Immediayely after the 
operation 82.68 ± 15.3 95.7 ± 18.2 < 0.001

After 6 months 78.64 ± 12.5 94.1 ± 16.4 < 0.001

The study also showed that stroke 
volume in both groups decreased imme-
diately after surgery and remained at the 
same level after six months. However, 
no signifi cant differences were found be-
tween the groups. Both the end-diastol-
ic volume and end-systolic volume de-
creased immediately after surgery and 

continued to decrease over six months, 
with no signifi cant differences between 
the groups.

Ejection fraction (EF), the percent-
age of blood volume ejected from the 
left ventricle in one cardiac cycle, was 
also an important indicator of the heart’s 
pumping function (see Figure 1).

Post-surgery, positive changes were 
observed in the normalization of heart 
rhythm and improved regulation of heart 
activity. This was confi rmed by ECG data 
refl ecting changes in heart rate (HR) 
during the day and night. An increase 
in the number of premature ventricular 
contractions (PVCs) after surgery may 
be the result of short-term impact on 
heart rhythm due to surgical interven-
tion. Such an increase may indicate a 
temporary rise in the arrhythmic poten-
tial of the heart, which is a common re-
sponse to stress caused by the surgery.

At 6 months post-surgery, the aver-
age number of PVCs decreased to levels 
below baseline, indicating heart stabili-
zation and improved electrical stability. 
This suggests that the surgical inter-
vention positively impacts heart function 

and reduces the risk of arrhythmias.ST 
segment changes after surgery should 
be closely monitored, as they may indi-
cate ischemia or changes in myocardial 
perfusion. Since these changes may sig-
nal the need for treatment adjustments 
or additional diagnostic procedures, they 
require careful observation. Overall, 
positive trends in heart electrical activ-
ity are observed when considering ECG 
changes before and after surgery, as 
well as in the long-term recovery period. 
This underscores the importance of reg-
ular monitoring to evaluate heart func-
tion recovery, treatment effectiveness, 
and potential complications.

In most cases (80%), left atrial ap-
pendage occlusion was performed using 
the “AtriCure” clip system in various siz-
es (see Figure 2). 
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In fewer cases (20%), LAA closure 
was achieved through suturing due to 
anatomical features of the LAA and the 
inability to use a clip (for example, in 
2 patients, the LAA was too short and 

small for the clip, and in 8 patients, the 
presence of thrombi in the LAA made 
clip placement contraindicated). The 
sizes of the clips used are shown in Fig-
ure 3.

Figure 2. 
Left atrial appendage clipping 

device

Figure 3. 
Shows the sizes of the clips 

used for left atrial appendage 
clipping

Figure 4. 
Hermetically closed left atrial 

appendage according 
to cardiac CT scans

In the postoperative period, LAA was 
also assessed via heart CT to evaluate 

the integrity and correctness of the clip 
placement (see Figure 4).
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After surgery, 99% of patients were 
successfully discharged for outpatient 
follow-up, indicating a positive surgi-
cal outcome and effective recovery. No 
deaths were reported in either group. Af-
ter surgery, three patients in the cryoab-
lation group and one patient in the radiof-
requency ablation group had pacemakers 
implanted. Six months after surgery, six 
patients in the cryoablation group and 
three in the radiofrequency ablation 
group had pacemakers. Twelve months 
after surgery, six patients in the cryoabla-
tion group and four in the radiofrequency 
ablation group had pacemakers.

The average time spent in the inten-
sive care unit was 1.4 days, indicating 
rapid recovery and minimal time in in-
tensive care. No serious complications 
occurred in the postoperative period, 
reflecting a high level of postoperative 
care and management of potential risks.

Discussion
The results of the conducted study 

show that both cryoablation and radiof-
requency ablation are highly effective 
methods for restoring sinus rhythm in 
patients with atrial fibrillation and rheu-
matic mitral valve disease. Cryoablation, 
which was used for the first time in Ka-
zakhstan, demonstrated significant ad-
vantages in the long-term maintenance 
of sinus rhythm and improved heart re-
modeling parameters, such as left atrial 
volume. This contributed to an enhance-
ment in the patients’ quality of life.5,6

Compared to radiofrequency abla-
tion, cryoablation is more effective and 
reduces the risk of arrhythmia recur-
rence, despite the longer surgery time. 
However, both methods showed similar 
results in terms of total perfusion time 
and mortality, confirming their safety 
and applicability in clinical practice.2,13,17

Our results, which showed that 
cryoablation is more effective than ra-
diofrequency ablation in restoring sinus 
rhythm at 6 and 12 months, are consis-
tent with the findings of the Kuck et al. 
(2016) study,19 where similar effective-
ness of both procedures was observed. 
However, our data differ in terms of 
more pronounced left atrial remodeling, 
which was not reflected in the Kuck et al. 
(2016) study.17

Cryoablation and radiofrequency ab-
lation have shown effectiveness in re-

storing sinus rhythm. Previously, both 
cryoablation and RFA have been shown 
to be effective in treating atrial fibrilla-
tion, with comparable success rates. 
Previously, both cryoablation and RFA 
have been shown to be effective in treat-
ing atrial fibrillation, with comparable 
success rates. Studies such as those 
by Schmidt et al. (2016) and Engin M et al. 
(2024) reported similar outcomes in re-
storing sinus rhythm, but complications 
differ across the methods.14,16. 

This is especially evident in the im-
provement of long-term sinus rhythm 
restoration outcomes and more pro-
nounced left atrial remodeling.3

Limitations. Retrospective and sin-
gle-center study design. The sample 
size, though sufficient for initial com-
parisons, may not be large enough to 
draw definitive conclusions applicable 
to broader populations. Additionally, the 
study focused solely on patients with 
rheumatic mitral valve disease, limit-
ing the generalizability of the findings to 
other patient groups.

What’s known? It has been previ-
ously established that AF is a common 
arrhythmia in patients with mitral valve 
disease. Cryoablation and radiofrequen-
cy ablation have shown similar effective-
ness in restoring sinus rhythm.

What’s new? Our study, conducted 
for the first time in Kazakhstan, showed 
that cryoablation has significant advan-
tages over radiofrequency ablation in 
treating atrial fibrillation in patients with 
rheumatic mitral valve disease. 

Conclusion
The data suggest the need for further 

research and widespread implementa-
tion of innovative methods for treating 
atrial fibrillation, such as cryoablation, 
as surgical interventions are more effec-
tive, and patients with severe cardiovas-
cular diseases achieve better outcomes. 
A comprehensive approach, including 
the use of modern technologies and 
personalized therapy, promotes sinus 
rhythm recovery and reduces the risk of 
complications and mortality.
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Abstract
This paper describes the effective management of successive early postoperative 

complications, using aortic wall autoplasty, VAC-system, with completion of combined 
sterno-osteosynthesis in one cardiac surgical patient. The paper presents a clinical 
case of management of postoperative complications in a 67-year-old patient after aortic 
valve replacement and three-vessel myocardial revascularization by applying a com-
bined and step-by-step approach for each complication: 1. In case of surgical bleeding 
- formation of flap plasty of the damaged aortic wall with autopericardium by in situ 
fixation method; 2. In case of profuse bleeding - application of VAC-system; 3. In case 
of high risk of sternum divergence - its closure by preferential rheosteosynthesis with 
tie-fixation devices. The described methods of control, carried an individual approach 
and the choice of the optimal method of their application, which requires knowledge 
of the entire arsenal of relevant and effective ways of emergency elimination of com-
plications. In our case, unfortunately, against the background of successful one-stage 
treatment of all complications, the outcome was unfavorable, due to the exhaustion 
of compensatory mechanisms of the body against the background of severe combined 
acquired cardiac pathology. Autopericardium plasty by the method of fixation on the 
stem created additional protection of the aortic bleeding zone, and further installation 
of the VAC-system successfully stopped the uncontrollable non-surgical bleeding that 
was festering. Clamp-buckle osteosynthesis, which we applied as a standard in reoper-
ations, contributed to more active intensive care in intensive care with improved repair 
of the sternum.
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Introduction
The standard method of treatment of 

patients with combined aortic stenosis 
and coronary heart disease (CHD) is one-
stage surgical aortic valve replacement 
and aortocoronary artery bypass graft-
ing. The number of such surgeries is 
steadily increasing,1,2 and complications 
are growing proportionally. According to 
the data of the study by Stefanov S.A. et al, 
which included 244 patients, the risk as-
sessment of the ascending aorta leakage 
during aortic valve prosthetic operations 
was given, where the ascending aorta 
leakage was noted in 20.5% of patients, 
in 4.9% of cases it was accompanied by 
intensive bleeding. In 88% of cases aor-

tic leakage was localized in the area of 
aortic sutures and its cannulation sites. 
The independent predictors of aortic 
leakage with high risk of bleeding were 
aortic diameter 46 mm and higher and 
its calcinosis. The combination of aortic 
stenosis and III degree calcinosis was 
also associated with moderate risk of 
aortic leakage.3

Unsatisfactory results of aortic sur-
geries are mainly associated with intra- 
and postoperative bleeding, therefore, 
the use of various methods of anasto-
mosis formation and sealing is primarily 
aimed at reducing the volume of blood 
loss in order to achieve a favorable out-
come of the operation. These are either 

CLINICAL CASE
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wrapping with own aortic tissues,2 or us-
ing synthetic materials such as: vascular 
prostheses, tetrafluoroethylene gaskets, 
as well as the use of various medical ad-
hesives and foams. Aortic surgeries are 
often complicated by coagulopathy, a 
factor of which is the disruption of nor-
mal blood coagulation mechanisms due 
to: blood loss, massive hemotransfu-
sions, duration of artificial circulation, 
temperature regime, degree of hemodi-
lution.4,5

The risk of developing postoperative 
sternomediastinitis and sternal instabil-
ity depends on the patient’s comorbidi-
ties (diabetes, obesity, smoking, renal 
insufficiency) and surgical techniques 
(bilateral extraction of the internal tho-
racic artery, excessive use of coagula-
tion, duration of surgery, postoperative 
bleeding).6,7 Deferred thorax apertum is 
extremely important in case of low-frac-
tion heart function and myocardial ede-
ma after prolonged surgery,8 and the use 
of the innovative method of VAC-system 
has proved to be safe and highly effective 
not only for the prevention of infectious 
complications and mediastinal stabili-
zation, but also its hemostatic effect in 
profuse bleeding.9 Developments and 
clinical applications of negative pres-
sure wound therapy belong to Russian 
surgeons Davydov Y.A. et al. The method 
of negative pressure wound treatment 
is highly effective and multifunctional, 
its drainage-evacuation and stabilizing 
effect, as well as antiseptic and hemo-
static effect, are widely used in the treat-
ment and prevention of many complica-
tions after open cardiac surgery.10

An important step in the completion 
of open surgery is the restoration of the 
integrity of the sternal rib cage using var-
ious types of alternative fixation devices 
to conventional wire. Studies on the use 
of pectoral implants with extrasternal 
fixation, demonstrate clinical advantag-
es in sternum divergence after surgery 
using tie-clamps compared to surgical 
wire.11 Reoperations always increase the 
risk of postoperative sternal destabiliza-
tion and infectious complications, while 
thoracic cable ties provide reliable clo-
sure of the sternum, reducing the risk of 
these complications.12

In the present work we present a 
clinical case of several complications 

after combined surgery on the valve and 
vascular apparatus of the heart in one 
patient, with combined methods of their 
effective elimination.

The purpose of the study is present 
work presents a description of the effec-
tive management of one after another 
early postoperative complications that 
arose by the use of aortic wall autoplas-
ty, VAC-system, with completion of com-
bined sterno-osteosynthesis in one car-
diac surgical patient.

Ethical approval. All procedures 
performed in research involving human 
subjects conformed to institutional and 
national research committee ethical 
standards, as well as to the 1964 Dec-
laration of Helsinki and its more recent 
amendments

Case presentation
Patient A. 67 years old, diagnosis: 

Multifocal atherosclerosis. Stenosis, 
calcinosis of aortic valve of IV degree. 
Multivessel coronary lesion. Unstable 
angina pectoris class IIIB according to 
Braunwald. CHF stage B (ACC/AHA), 
III FC according to NYHA. According to 
ECHO: aortic valve fibrous ring 1.8 cm, 
peak systolic gradient on the valve 40 
mm Hg, calcinosis of III degree. The di-
ameter of the ascending aorta is 43 mm. 
Left ventricle: QDR 3.9 cm; CSR 2.3 cm; 
LV 66 ml; CSR 18 ml; hypokinesis of the 
anterior septal segment; EF 62%.

Aortic valve replacement with a me-
chanical prosthesis «Medtronic №21», 
mammary coronary artery bypass graft-
ing of PMLV, aortocoronary bypass of 
DV and PCA were performed routinely. 
On the 4th postoperative day there was 
abundant scarlet blood flow through the 
antegrade drains, the patient was oper-
ated urgently. On operation: 500 ml of 
hemopericardium, a 4 x 7 mm diameter 
aortic wall rupture above the aortic su-
ture was identified on the anterior aortic 
wall proximal from the previous three 
sutures with Teflon pads. The site of the 
rupture was sutured with prolene 4/0 
thread on Teflon pads with hemostatic 
sponge application. Taking into account 
the technical impossibility to bypass the 
posterior wall of the aorta, in order to 
enhance the hemostatic effect, it was 
decided to form an encircling half-ring 
(8 x 3 cm) with autopericardium by the 
type of artificial adventitia without cut-
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ting off its proximal part with the effect 
of a stretched «roof», the dome of which 
created hermetic compression in the 

rupture zone (Fig. 1). Due to unstable 
hemodynamics, it was decided to leave 
the sternum open.

During the first postoperative day, 
1200 ml of blood was released through 
the drains despite intensive conserva-

tive hemostatic therapy. It was decided 
to install a VAC-system to stop diffuse, 
uncontrolled bleeding (Fig. 2).

The dynamics of bleeding reduction by 
drains amounted to: the first day - 250 ml, 
the second day - 150 ml, the third day - 110 

ml. After 5 days of continuous course of 
VAC therapy, it was possible to completely 
stop coagulopathic bleeding (Fig. 3).

Figure 1. 
Right pericardial flap fixed to 

the anterior aortic stack

Figure 2. 
Installed VAC-system on the 

open mediastinum
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On the 11th day after the first elective 
surgery, the mediastinum was closed by 
combined osteosynthesis of the sternum 

with two 12 mm clamp ties and two surgi-
cal wires (Figure 4).

Despite all measures taken, death 
could not be avoided due to progressive 
heart failure.

Discussion
External wrapping of aortic anasto-

moses with a vascular prosthesis is the 
method of choice for hemostasis in case 
of diffuse bleeding of the aortic wall.13 
For total closure of the extensive bleed-
ing zone of the aorta, we needed to pass 
its posterior wall, which was technically 
impossible without the latter, so we de-
cided to use the separated autopericar-
dium by moving its flap on the feeding 
pedicle with preservation of its vascular-
ized proximal part. The distal part of the 
pericardium directly covered the area of 
the lesion of the anterior wall of the aor-

ta. After completion of the plasty, its re-
liable operation was checked during hy-
pertensive peaks, when the load on the 
suture line was submaximal. In contrast 
to artificial patches or tanned pericardi-
um, which lack the properties of exten-
sibility, static suture zone of attachment 
on the working heart is always at risk of 
rupture, while our method of plasty with 
autopericardium on a mobile stem re-
duces this risk due to the preservation of 
elasticity with damping effect of such a 
patch, which at the same time enhances 
the tread compression of the damaged 
aortic zone especially in the systolic 
phases of contraction.

The use of VAC therapy for the treat-
ment of mediastinitis significantly re-

Figure 3. 
Result of a 5-day course of 
negative pressure therapy: 
control of diffuse bleeding 
with antiseptic effect

Figure 4. 
Combined osteosynthesis 
of the sternum
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duces mortality, complication rate, and 
the need for surgical procedures, thus 
leading to a significant reduction in la-
bor costs.14,15 Using multifunctional 
VAC-system, we pursued the aim to use 
first of all its hemostatic function to stop 
uncontrolled non- surgical bleeding, 
together with its highly effective anti-
infection protection and simultaneous 
stabilization of the open mediastinum in 
unstable hemodynamics. For myocardial 
protection, we placed povidone-impreg-
nated dense tissue directly on the ante-
rior surface of the heart and main ves-
sels. The mode parameters of VAC were 
set as standard: 5 minutes of operation 
with pressure of 125 mmHg and 2 min-
utes of stopping.

Sternum fixation systems with the 
help of clamp ties provide a larger bone 
contact of the implant with a better dis-
tribution of the tension force, preventing 
the sternum from erupting.16. The use of 
these devices in comparison with con-
ventional steel wire excludes intraos-
seous damage of the spongy substance 
without disturbing its trophism with 
better repair. In sternum osteosynthe-
sis, we adhere to our approach of using 
clamp ties in almost all reoperations, as 
well as initially in cardiac surgery pa-
tients with a high risk of sternum insta-
bility in the postoperative period. Given 
the patient’s excessive body weight (BMI 
29.7), we used a 12 mm width of the ties 
6 times the contact area of conventional 
wire, which allowed us to use only 2 ties 
in the areas of greatest load (upper third 
of the sternum) for reliable stabilization.

Thus, the above-mentioned meth-
ods of control in each specific case had 
an individual approach and the choice of 
the optimal method of their application, 
which requires knowledge of the entire 
arsenal of relevant and effective ways 
of emergency elimination of complica-
tions. In our case, unfortunately, against 
the background of successful one-stage 
management of all complications, the 
outcome was unfavorable, due to the ex-
haustion of compensatory mechanisms 
of the body against the background of 
severe combined acquired heart pathol-
ogy.

Limitations. The only limitation of 
our work may have been the unfavorable 
patient outcome, but the sequential ap-

plication of all three treatment modali-
ties successfully managed successive 
complications, indicating their high effi-
cacy.

What’s known? The tactics of man-
agement of diffuse bleeding was and 
still is therapeutic treatment aimed at 
homeostasis of rheological properties 
of blood by transfusion of SPP and in-
dividual factors of the coagulation sys-
tem. Prevention of local bleeding is the 
use of various methods of anastomosis 
formation and sealing by wrapping with 
own aortic tissues, or the use of synthet-
ic materials (vascular prostheses, tetra-
fluoroethylene gaskets, as well as the 
use of various medical adhesives and 
foams). In case of sternal diastasis, vari-
ous methods of osteosynthesis with wire 
cerclages have been used, for example, 
according to Robichek.

What’s new? In the available litera-
ture we have not found a similar method 
of formation of a protective hemostatic 
patch from autopericardium on a mobile 
stem, as well as methods of treatment of 
three complications in one and the same 
patient by the new methods described in 
the article.

Conclusion
After complex combined cardiac 

surgery, it is necessary to always keep in 
mind the high risk of various complica-
tions that require knowledge of the entire 
arsenal of relevant and effective ways of 
their urgent elimination. Our proposed 
method of aortic wall strengthening by 
autolusculature on a pedicle gives an 
alternative to mechanical hemostasis by 
«inanimate» patches in case of impos-
sibility to envelop the whole aortic tube. 
Highly effective VAC-therapy should be 
applied not only at the moment of clin-
ical manifestation of diffuse and uncon-
trolled mediastinal bleeding, but also 
immediately after planned surgeries in 
patients with high risks of its develop-
ment. The use of sternal clamp fixators 
should be the standard for all reopera-
tions and primary use in patients with a 
high risk of postoperative sternal dias-
tasis.
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PROSTHESIS: A CASE REPORT

Rakishev B.A., Kudaibergen A.B., Imammyrzayev U.E., 
Taimanova R.S., Temirkhanov A.D., Kaniyev S.A.
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Abstract
Mitral valve prosthesis thrombosis is a rare but life-threatening complication asso-

ciated with mechanical heart valves. It requires timely diagnosis and prompt interven-
tion to prevent severe morbidity and mortality. We report the case with hemoptysis, se-
vere dyspnea, and fever, two years after mechanical mitral valve replacement with a St. 
Jude Medical prosthesis. Despite consistent anticoagulation therapy, recent transition 
from warfarin to low-molecular-weight heparin during hospitalization for pneumonia 
may have contributed to prosthetic thrombosis. Echocardiography revealed significant 
mitral valve dysfunction with a mean pressure gradient of 45 mmHg and evidence of 
thrombus formation. Emergency surgery confirmed total prosthetic valve thrombosis 
and necessitated thrombectomy and replacement with a new mechanical valve. Post-
operative recovery was uneventful, with improved hemodynamics and resolution of pul-
monary edema. This case highlights the complexities of managing mechanical valve 
thrombosis in patients with multiple risk factors, including anticoagulation changes, 
atrial fibrillation, and recurrent pulmonary infections. The surgical approach remains 
the gold standard for treatment, though emerging evidence supports the potential role 
of thrombolysis in select cases. In conclusion, mitral valve prosthesis thrombosis rep-
resents a significant challenge requiring multidisciplinary management and strict an-
ticoagulation monitoring, and the importance of developing standardized protocols for 
early diagnosis, anticoagulation management, and surgical intervention.
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Introduction
Heart defects with valvular dysfunc-

tion remain a major focus in cardiology 
and cardiac surgery, affecting over 100 
million people worldwide and contrib-
uting significantly to disability and mor-
tality.1,2 Surgical intervention, including 
valve repair or replacement, is the cor-
nerstone of treatment. In recent years, 
transcatheter techniques for valve re-
pair and replacement have gained wide-
spread adoption due to their minimally 
invasive nature.

However, all prosthetic heart valves, 
whether mechanical or biological, are 
inherently thrombogenic and associated 
with a risk of complications. These de-
vices necessitate anticoagulant therapy, 
which may be required for a short or ex-
tended duration depending on the type of 
prosthesis and individual patient factors.

Prosthetic valve dysfunction can arise 
from multiple causes, including impaired 
leaflet mobility, incomplete closure, thin-

ning of biological leaflets, alterations in 
the effective orifice area, or changes in 
transvalvular pressure gradients.3 The 
underlying etiologies of prosthetic dys-
function include thrombosis, prosthetic 
endocarditis with vegetation formation, 
pannus formation, and leaflet degener-
ation in biological prostheses.4 Notably, 
the risk of thrombus formation is signifi-
cantly higher with mechanical prostheses 
compared to biological ones.5 However, 
the choice of prosthesis type depends on 
specific patient characteristics and clini-
cal indications, each with distinct advan-
tages and limitations.

This report aims to present a severe 
complication of thrombosis involving 
a mechanical mitral valve prosthesis, 
highlighting the clinical challenges and 
considerations associated with this con-
dition.

Case presentation
A 44-year-old male chef was urgent-

ly admitted to the intensive care unit 

CLINICAL CASE
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presenting with a two-day history of he-
moptysis, severe dyspnea at rest, and fe-
ver reaching 39.5°C. His medical history 
revealed degenerative mitral valve insuf-
ficiency with chordae rupture, for which 
he underwent surgical replacement in 
2019 using a St. Jude Medical mechanical 
mitral prosthesis (size 31). Concurrent 
tricuspid regurgitation was managed with 
De Vega annuloplasty during the same 
procedure. The patient had been on long-
term warfarin therapy, maintaining ther-
apeutic international normalized ratio 
(INR) levels. His history was further com-
plicated by cardiac arrhythmias, includ-
ing paroxysmal bradycardic atrial fibril-
lation, necessitating the implantation of a 
dual-chamber pacemaker. In 2022, wors-
ening heart failure was documented, with 
a left ventricular ejection fraction (LVEF) 
reduced to 20% and a left ventricular 
end-diastolic volume (LVEDV) exceeding 
200 mL. To address the progressive de-
terioration, the pacemaker system was 
upgraded to an implantable cardioverter 
defibrillator (ICD). Unfortunately, no addi-
tional detailed medical history or clinical 
records were available from the patient 
or his family.

The patient had a long-standing his-
tory of grade 3 arterial hypertension and 
was on a regimen of bisoprolol, spirono-
lactone, and warfarin. Since late 2019, 
he had also experienced recurrent epi-
sodes of community-acquired pneumo-
nia, requiring periodic hospitalizations. 

In recent weeks, he was admitted to a 
therapeutic department where antico-
agulation therapy was transitioned from 
warfarin to subcutaneous low-molec-
ular-weight heparin. However, his con-
dition progressively worsened, culmi-
nating in signs of pulmonary edema. A 
chest X-ray (Figures 1) and computed 
tomography (CT) scan confirmed pulmo-
nary edema with associated hypostatic 
changes. Transthoracic echocardiog-
raphy (TTE) revealed significant mitral 
valve dysfunction, with a maximum pres-
sure gradient across the valve of 68 mm 
Hg and a mean gradient of 45 mm Hg. 
The mobility of the prosthetic mitral 
valve’s moving elements was marked-
ly reduced, and echodense structures 
were visualized on its ventricular sur-
face, indicative of thrombotic material.

Left ventricular volumetric analysis 
(M-mode, Teicholz method) demonstrat-
ed a left ventricular end-diastolic volume 
(LVEDV) of 183 mL, end-systolic volume 
(ESV) of 88 mL, and stroke volume (SV) of 
95 mL, with a calculated left ventricular 
ejection fraction (LVEF) of 51%. Systemic 
diastolic pressure (SDP) was measured 
at 70 mm Hg (Figure 2).

A multidisciplinary team reviewed 
the findings and confirmed the diagnosis 
of mechanical mitral valve thrombosis, 
prosthetic dysfunction, and pulmonary 
edema. Given the severity of the condi-
tion, an emergency surgical intervention 
was deemed necessary.

Figure 1. 
The chest X-ray: pulmonary 

edema
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The surgery commenced with a rest-
ernotomy. Upon reopening the sternum, 
extensive adhesive processes were en-
countered, necessitating a subtotal car-
diolysis to free the cardiac structures. 
Standard cannulation of the ascending 
aorta was performed, along with sepa-
rate cannulation of the superior and infe-
rior vena cava. Cardiopulmonary bypass 
(CPB) was initiated, and the aorta was 
cross-clamped. Antegrade cold blood 
cardioplegia was delivered into the aortic 
root to achieve myocardial protection.

The left atrium was accessed through 
the Waterstone groove for revision. The 
left atrial cavity was notably enlarged; 
however, no thrombotic masses were 
identifi ed in the left atrial appendage or 
at the pulmonary vein ostia. During ex-
amination of the mitral valve, complete 
thrombosis of the bi-leafl et mechanical 
prosthesis was observed (Figures 3-4). 
Both leafl ets were encased in throm-

botic material, comprising both fresh 
and organized thrombi, which severely 
impaired the mobility of the prosthetic 
components (Figures 5-6).

The thrombotic material was metic-
ulously removed (Figure 4), and the dys-
functional prosthesis was explanted (Fig-
ure 5). A new St. Jude Medical mechanical 
prosthesis (size 29) was implanted in 
the intra-annular position using 14 “P”-
shaped sutures with spacers to ensure 
secure fi xation. The left atrium was sub-
sequently closed. Following the release 
of the aortic clamp, spontaneous cardiac 
function was successfully restored.

The subsequent stages of the sur-
gery, including weaning from cardiopul-
monary bypass, placement of drains, 
and metal osteosynthesis of the ster-
num, proceeded without complications. 
The total duration of cardiopulmonary 
bypass was 184 minutes, with a cardiac 
arrest time of 127 minutes.

Figure 2. 
Transthoracic echocardiogra-
phy before intervention

Figure 3. 
Thrombosis of the mechanical 
mitral valve prosthesis

Figure 3. Figure 4. 

Figure 4. 
Removal of the platelet con-
centrate
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After the surgery, the patient was 
transferred to the intensive cardiac care 
unit (ICU) on inotropic support with Nor-
epinephrine 170 ng/kg/min and Dobuta-
mine 7 µg/kg/min. The patient’s condition 
was successfully stabilized postopera-
tively. A transthoracic echocardiogram 
was performed, showing the following 
results:

• Mean gradient across the mitral 
valve prosthesis: 5 mm Hg;

• Maximum gradient: 7 mm Hg;
• Left ventricle: End-diastolic diam-

eter (EDD) 4.8 cm, End-systolic diameter 
(ESD) 3.2 cm;

• Left ventricular volumes (Teicholz 
method): End-diastolic volume (EDV) 
106 ml, End-systolic volume (ESV) 40 ml, 
Stroke volume (SV) 66 ml, Ejection frac-
tion (EF) 62% (66% by Simpson’s meth-
od);

• Systemic diastolic pressure: 42 
mm Hg;

There was positive progression in the 
chest X-ray results, with the resolution of 
pulmonary edema. The patient continues 
to receive intensive therapy in the ICU.

Discussion
All artifi cial heart valve prostheses 

are thrombogenic, posing signifi cant 
risks of complications despite their life-
saving benefi ts. Implantation imposes a 
rigorous treatment regimen on patients, 
requiring consistent management of 
risk factors, strict adherence to anti-
coagulant therapy, and regular clinical 
monitoring. Thrombosis of mitral valve 
prosthesis, while rare with proper ther-
apy, remains a severe and life-threat-
ening complication that demands an 
individualized approach, particularly in 

Figure 5. Figure 6. 

determining the timing of surgical inter-
vention.6 The complexity of this condition 
stems from its profound implications for 
systemic circulation, making prompt di-
agnosis and intervention crucial.

Surgical management, including 
thrombus removal and prosthetic valve 
reimplantation, continues to be the cor-
nerstone of treatment. Survival rates 
correlate with the extent of thrombus 
involvement, with better outcomes ob-
served in cases identifi ed and man-
aged early. Despite advancements in 
treatment, no standardized protocol for 
managing prosthetic valve thrombosis 
exists, underscoring the importance of 
case-specifi c, multidisciplinary team 
discussions for optimal decision-mak-
ing.7,8

Emerging evidence on thrombolytic 
therapy for prosthetic valve thrombosis 
offers a potential alternative or adjunct 
to surgical management but requires 
further validation through robust clinical 
trials.9 In this case, the surgical interven-
tion was executed effectively, addressing 
the circulatory insuffi ciency caused by 
the thrombosis.10

Limitations. This case highlights 
multiple contributing factors to the de-
velopment of mitral valve prosthesis 
thrombosis. However, signifi cant gaps in 
clinical data limit a comprehensive un-
derstanding of the patient’s condition. 
There is limited information regarding 
the patient’s postoperative anticoagula-
tion management, especially during the 
fi rst year after mitral valve replacement. 
Additionally, the adequacy of warfarin 
therapy during this period is unclear. 
The presence of atrial fi brillation, ne-

Figure 5. 
Explantation of the mechanical 

prosthesis

Figure 6. 
Dysfunction of prosthesis
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cessitating pacemaker implantation, 
further compounded the patient’s risk of 
thrombosis. The duration and extent of 
left ventricular systolic dysfunction also 
remain poorly defined. Other contribut-
ing factors, such as inflammatory lung 
processes and the transition from war-
farin to low-molecular-weight heparin, 
likely played a role in thrombus forma-
tion. Furthermore, the precise factors 
leading to heart failure at the time of 
initial treatment and the pharmacolog-
ical regimen that improves the ejection 
fraction remain unclear.

What’s known? Studies indicate 
that the risk of thrombus formation is 
highest within the first three months 
post-implantation, emphasizing the crit-
ical importance of stringent anticoagu-
lant therapy and INR monitoring during 
this period. Risk stratification tools like 
the CHA2DS2-VASc score can aid in tai-
loring management strategies. 

What’s new? Regular echocardiog-
raphy evaluation, clinical assessment of 
thrombotic and bleeding risks and close 
monitoring allow to decrease of risk. As 
the number of patients with heart valve 
prostheses continues to rise, the devel-
opment of standardized protocols for 
early risk factor identification, thrombus 

prevention, and safe, effective anticoag-
ulation therapy is imperative.

Conclusions
Mitral valve prosthesis thrombosis 

is a rare but life-threatening compli-
cation requiring careful and compre-
hensive management. The presence of 
comorbidities such as atrial fibrillation 
and other implanted devices increases 
the likelihood of thrombotic events. This 
case underscores the need for ongoing 
research and multidisciplinary collabo-
ration to improve outcomes for patients 
with prosthetic heart valves.
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Abstract
Background. Pulmonary cystic echinococosis, a parasitic disease, is a health care 

problem in developing countries. In this study, we evaluated outcomes of patients with 
pulmonary hydatid disease who were treated in our department.Study was performed 
to compare results of surgical treatment and complications of patients with unilateral 
or bilateral thoracic and combined pulmonary cystic echinococosis.

Methods. This cross-sectional analysis of a prospective study was conducted in 
the Department of Thoracic and Pediatric Surgery, Scientific Center of Surgery, Almaty, 
Kazakhstan among 598 patients with pulmonary cystic echinococosis, who had surgical 
treatment with various surgical methods, depending on the prevalence of echinococ-
cosis, as follows: right lung in 357 (59.5%) patients, left lung in 243 (40.5%) patients, 
bilateral in 95 (15.8%) patients, and complicated echinococcosis in 317 (52.8%) patients. 
Length of stay per hospital stay has been decreased (p 0.0001) by video-thoracoscop-
icechinococcectomy with the high-energy laser treatment of cyst, than after echinococ-
cectomy by cyst treatment with povidone-iodine. Treatment with formalin presented the 
longest hospital stay (p 0.0001).

Results. Comparative analysis of patients with uncomplicated and complicated 
pulmonary cystic echinococosis showed a high frequency of postoperative complica-
tions associated with complicated echinococcosis (OR = 2.2, p 0.0001). 

Conclusion. Despite the success of surgical treatment of pulmonary cystic echino-
cocosis, issues of intraoperative dissemination and safety remain, and treatment success 
rates can be improved. These factors require further prospective multicenter studies.
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Introduction
Pulmonary cystic echinococco-

sis (PCE) has no clinicalpresentation 
and may cause impassable cough, col-
oredsputum, hemoptysis, and fever.1,2 
X-ray and Computed tomography (CT) 
can detectlung abscess, bronchoscopy 
can detect cystic lesion,and serological 
testing can detect antibody titer to Echi-
nococcus granulosus.2-5 Cystic echino-
coccosis isthe most common type, and 
represents 95% of thecases. Estimat-
ed cases worldwide was 2 to 6 million, 
and the mortality rate was 2% to 4% per 
100.000 worldpopulation.6

 Endemic cystic echinococcosis pri-
marilyoccurs in Mediterranean coun-
tries, Central Asia, North and East Africa, 
Australia, and South America.6,7 Despite 
of development of new oral anti-parasit-
icmedicines; only surgical approaches 
were able to proveits effectiveness in 
the treatment of cystic echinococcosis.

Other important challenges that deserve 
tostudy are postoperative complications 
and recurrentechinococcosis.8,9 The pur-
pose of this study is to explorethe num-
ber of postoperative complications asso-
ciatedwith various surgical treatments 
of complicated anduncomplicated PCE.

Materials and methods
This cross-sectional analysis of 

aprospective study was conducted in 
the Departmentof Thoracic and Pediat-
ric Surgery, Syzganov National Scientific 
Center of Surgery, Almaty, Kazakhstan 
from 2018 to 2024.Ultrasound (US) or 
CT and other complete data availableob-
tained from the patients with primary 
PCEwere included in this review. Adult 
age≥18 and <70 years old were also 
included. Patientsreferred from any 
out-patients department or hospitals 
throughout Kazakhstan were also in-
cluded. Presenceof hydatid cysts, any 
size on the US or CT, were the indica-

ORIGINAL ARTICLE
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tions for echinococectomy. 
Exclusion criteriawere pregnant 

women, patients with fever and active-
pulmonary tuberculosis, HIV positive 
with HIVsymptoms, as well as with pri-
mary or secondary lungor liver cancer.

We analyzed treatment results of 598 
patients withPCE who were hospitalized 
in thedepartment of thoracic surgery. 
Two hundred eightythree patients had 
uncomplicated echinococcosis, and317 
patients had complicated echinococ-
cosis, due tofestering echinococcosis 
cysts in the bronchus.Patients ranged 
in age from 32 to 67 years andincluded 
74 (12.4%) women and 524 (87.6%) men.
Data were collected prospectively from 
the InstitutionalEchinococcosis Registry. 

Ethical approval. The study protocol 
was approved by our Institutional Lo-
cal Research EthicsCommittee (2023), 
and the study protocol wasdeveloped 
to conform to the ethical standards of 
theDeclaration of Helsinki. We received 
informed consentfrom all participants in 
the study.

Statistical Analysis. Were conducted 
with SPSS software version18.0. Z-sta-

tistic for analysis of maincharacteris-
tics surgical patients, complications 
anddeaths, Chi-square test for analysis 
of surgery methods,the odds ratio (OR) 
for analysis of complications anddeaths. 
A p<0.05was used to determine signifi-
cance. Continuous data(hospital stay, 
days) are presented as mean standard-
deviation (SD) or median and categor-
ical data arepresented as frequency in 
percentage. Comparisons ofpatients’ 
characteristics and outcomes were con-
ductedin the 2 patient groups with un-
complicated andcomplicated cases of 
PCE.

Results
Combined lesions onlungs and liver 

was seen in 136 (22.7%) patients, lung-
sand other organs in 40 (6.7%) patients, 
22 (3.7%) ofthem in the lesser sac, 8 
(1.3%) of them in the spleen,6 (1%) of 
them in the abdomen, and 4 (0.7%) in the 
greater omentum (Table 1). Unilateral 
common lesion ofthe lung with echino-
coccosis is statistically important,fol-
lowed by bilateral lesion (p≤0.0001), and 
combinedlesion of the lung, liver, and 
other abdominal organs,(p≤0.0001).

Unilateral 
lesion of the 

lungs

Bilateral lesion 
of the lungs

Combined 
lesion of lungs, 

liver and etc. 

Chi-
squared P 

value
n % n % n %

Number of 
patients 327a,c 54.7 95 a,b 15.9 176 b,c 29.4

44.5*
6.0

29.4*

0.0001
-

0.0001
Right lung  195 59.6 - - 88 14.7 49.1* 0.0001
Left lung 132 40.4 - - 32 5.3 14.1* 0.0002
Both 
lungs 

- - - - 12 2 - -

*Statistical significant difference p≤0.05. a - comparison between patients with unilateral 
and bilateral involvement; b-  bilateral involvement and combined lungs and extrathoracic 
involvement; c - unilateral involvement and combined lungs and extrathoracic involvement

Operative procedures. Organ-preserv-
ing surgerywas performed, which is more 

Table 1. 
Main features

Table 2. 
Organ-preserving surgery 

consisted of closed 
echinococcectomy by methods 

Delbe’s, echinococcectomy 
or lung resection by 

Bobrov Spasocucotsky’s 
or Vishnevsky’s methods

statistically significant(p≤0.0001) than 
frequency of lung resection (Table 2).

Organ-
preserving 

surgery

Lung 
resection CI Chi-

squared
n % n %

Methods of surgery 536 89.6 62 10.4 [68.4;85.9] 229.7*
By Delbe 281 47 - - - -

By Bobrov-Spasocucotskii 11 1.8 37 6.2 [17.6; 25.6] 0.3
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Lung resection was carried out in 
23 (3.8%) casesof festering cysts; in 18 
(3%) cases of echinococcosisoccupying 
the volume of almost the entire frac-
tion(2 lobes) with irreversible coarse 
peri focal changes and fibrosis in the 
surrounding pulmonary tissue; andin 

13 (2.2%) cases of echinococcosis with 
excessivemultiplicity lesion of one or 2 
lbes. Organ-preserving surgery consist-
ed of Delbe closed echinococcectomy, 
echinococcectomy or lung resection by 
Bobrov-Spasocucotsky’s or Vishnevsky’s 
methods. (Figure1.)

by Vishnevskii 7 1.0 25 4.2 [17.6; 25.6] 0.3
One stage bilateral thoracoto-

my with echinococcectomy
23 3.8 - - - -

One stage bilateral 
video-assisted 

thorascopicechinococcectomy

30 5 - - - -

One stage bilateral 
thoracotomy with 

echinococcectomy with trans 
medistinal access

9 1.5 - - - -

Two stage bilateral 
thoracotomy with 

echinococcectomy

33 5.5 - - - -

One stage thoracotomy with 
laparotomy

59 9.9 - - - -

Two stage thoracotomy with 
laparotomy

84 14.1 - - - -

Fillingacyst
By Kulakeev 176 2.3 - - - -

With capitonage 43 7.2 - - - -
the treatment of fibrous cyst capsule cavity 

High-energylaserbeam 109 18.2 - - - -
Low-frequencyultrasound 97 16.2 - - - -

formalin 180 30.1 - - - -
Povidone-iodine 200 33.4 - - - -

* Statisticalsignificantdifferenceр≤0.05

Figure 1. 
Video-assisted 
thorascopicechinococcectomy 
A. Opening of the 
echinococcal cyst fibrous 
capsule after puncture 
aspiration of the contents; 
B- Removing chitin membrane; 
C- Excision of the outer fibrous 
capsule after treatment with 
10% povidone-iodine; 
D-capitonage echinococcosis 
cyst bed.

A B
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C D

The treatment of fibrous PCE cyst 
capsule cavity was performed using a 
high-energylaser beam or using low-fre-
quency ultrasound. Theeffectiveness of 
these methods has been compared tothe 
result of anthelmintic treatmentwith for-
malin orpovidone-iodine. Filling a cyst of 
fibrous capsule with vertical half purse-
string suture by Kulakeev’s method was 
carried out in 176 cases, 50% of them 
with PCE complications. Capitonage was 
carried out through a combination of 
horizontal and vertical sutures in 21 pa-
tients with complicated cysts (12 suppu-
ration, 4 chitin membrane detachments, 
2 rupture of cyst into bronchus, one rup-
ture of cyst into the pleural cavity, and 2 
pulmonary hemorrhages). 

In patients with bilateral echinococ-
cosis adhered to tactics, 2-stage bilat-
eral thoracotomy was performed with 
an interval of 3, 6, or 8 weeks between 
them, depending on the severity. In pa-
tients with right PCEand upper segment 
liver right lobe, simultaneous one-stage 
thoracotomy with diaphragmotomy and 
echinococcectomy of the lung and liver 
were performed. In 44 (7.4%) patients 
with bilateral lesion of the lungs and 
spleen and liver echinococcosis, after 
phased thoracotomy with lung echi-
nococcectomy (with an interval of 1 to 
2 months between them), next-stage 
laparotomy was carried out to excise 
echinococcosis cysts of the abdomi-
nal parenchymatous organs. Of these, 
27 patients had one-stage surgery; the 
others had 2-stage surgery with an in-
terval of 4 to 8 weeks between them. In 
40 (6.7%) patients with combined PCE-
and abdominal organs, after thoracot-
omy and lung echinococcectomy, they 

received second-stage laparotomy and 
echinococcectomy from the lesser sac in 
22 (3.7%) patients, from the abdomen in 
6 (1%) patients, from the greater omen-
tum in 4 (0.7%) patients, and with a sple-
nectomy in 8 (1.3%) patients. One-stage 
bilateral video-assisted thoracoscopic 
echinococcectomy was performed in 30 
(5%) patients with PCE. Organ-preserv-
ing video-assisted thoracoscopic echi-
nococcectomy is performed under gen-
eral anesthesia with separate intubation 
of the bronchi, which allows the surgeon 
to shut down the lung in the vents on the 
operative side. The cyst is covered with 
povidone-iodine wet napkins to prevent 
inadvertent implantation of scolices or 
daughter cysts. The pipe tool punctures 
the cyst through a thoracoport with hy-
datidic fluid aspirates; without removing 
the needle, 10% solution of povidone-io-
dine as scolicidal agent injected (nearly 
the same amount of the fluid aspirat-
ed) for 3 minutes. The fibrous capsule 
is opened and the chitin membrane is 
removed. The fibrous capsule cavity is 
eliminated depending on the size of the 
application clips or suturing. 

A method of removing bilateral echi-
nococcosis cysts of the lungs through 
transmediastinal access, was developed 
by our center. In bilateral lung echino-
coccosis when hydatid cysts located in 
the upper lobe, and in any part of the 
other lung, we carry out a one-sided lat-
eral thoracotomy, hydatid cyst removed 
from one lung, and then performed re-
section of retrosternal mediastinal pleu-
ra, cyst of the upper lobe of the other 
lung moved to retrosternal mediastinal 
approach and then performed echi-
nococcectomy. Then 2 pleural cavities 
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drained by 2 drainage tubes, one tube in 
the pleural cavity on the side of the tho-
racotomy, and second drain tube going 
through mediastinal approach to other 
pleural cavity, outputting the end of the 
tube through the chest wall on the side 
of thoracotomy. The advantages of this 
method are that the one-stage bilateral 
echinococcectomy using transmediasti-
nal approach reduces the cosmetic de-

fect and reduces pain. This method was 
used in 9 (1.5%) patients, who had no 
postoperative complications. 

Postoperative outcomes. A compar-
ative study of the postoperative peri-
od features and the long-term results 
of treatment with a high-energy laser 
(HEL) were carried out in comparison 
with the treatment of cyst by formalin or 
povidone-iodine solutions (Table 3). 

A treatment method of fibrous capsule
HELB Povidone - 

iodine
formalin Z statistic P value

Number of 
complications

12 (2.0%)а, b 44 (15.5%) а, c 94 (29.7%)b, c 1.5
4.1*
3.2

-
0.0417

-
Stay in hospital 
(bed-day)

5.5±0.8 a, b 16.3±2.0 a, c 19.4±2.1 b, c 18.2*
22.6*
8.2*

0.0001
0.0001
0.0001

* Statistical significant difference р≤0.05

Table 3. 
Comparative characteristic of 
the postoperative period

The worst results were after treat-
ment of fibrouscapsule with formalin 
solution (p<0.0417). Thefrequency of com-
plications after cyst treatment with HEL 
and povidone-iodine did not reach a statis-
ticallysignificant difference (p≥0.05). The 
treatment methodfor echinococcosis cyst 
with 10% povidone-iodine isthe most sim-
ple, safe, and effective method. Presentl-
yin our center, HEL or a 3-time treatment 
with 10%povidone-iodine results in the 
cyst drying up; if apatient has an allergy to 
iodine, we treat the cyst with70% alcohol.

Length of stay per hospital stay has 
been decreased(p<0.0001) by video-tho-
racoscopic echinococcectomywith the 
HEL treatment of cyst, than after echi-
nococcectomy by cyst treatment with po-
vidoneiodine; finally, treatment with for-
malin presented thelongest hospital stay 

(p<0.0001).
Complications. We noted postopera-

tive complications in 139 (23.2%) of 598 
operated patients. Complications re-
sulted in death in 4 (0.6%) patients. In 
45 (16%) of 281 patients with uncompli-
cated PCE, postoperative complications 
occurred, including one death from cyst 
removal with formalin. Complications 
from PCEoccurred in 94 (29.7%) pa-
tients of 317 (53%); 3 of these resulted in 
death. Comparative analysis of patients 
with uncomplicated and complicated 
PCEshowed a high frequency of post-
operative complications associated with 
complicated echinococcosis (OR = 2.2, 
p<0.0001). Mortality frequency has a di-
rect relationship with complicated echi-
nococcosis, but this relationship was not 
statistically significant (Table 4). 

The course of pulmonary cystic echinococcosis 
Uncomplicated Complicated OR Z P value

Complications 45 (16.0%) 94 (29.7%) 2.2 3.9* 0.0001
Deaths 1 (0.2%) 3 (0.5%) 2.7 0.8 -
* Statistical significant difference р≤0.05

Complications included reactive 
pleurisy in 47 (7.9%) patients, suppu-
ration of the postoperative wound in 
37 (6.2%) patients, bronchial fistula 
in 15 (2.5%) patients, and pneumonia 
in 14 (2.3%) patients. Less common 

Table 4. 
Surgical complication 
frequency

complications were pleural empyema 
in 8 (1.3%) patients, residual cavities 
in the lung in 8 (1.3%) patients, pul-
monary heart disease in 6 (1.0%) pa-
tients, and hemorrhage in 1 (0.2%) pa-
tient. (Figure 2) 
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Postoperative complications oc-
curred in 17.6% of patients when applying 
the method by Delbe and in 18.6% when 
applying the method by Bobrov-Spaso-
cucotsky. Postoperative complications 
occurred in 40% of the patients when ap-
plying the method by A. Vishnevsky. For 
patients with uncomplicated PCE, filling 
a cyst of fibrous capsule with vertical half 
purse-string Kulakeev suture resulted in 
postoperative complications in 22.7% of 
176 (29.4%) patients. In the method of 
liquidation of the fibrous capsule, with 
capitonage carried out through a combi-
nation of horizontal and vertical sutures, 
no postoperative complications occurred 
during the 1 to 9 months after surgery.

There were no complications in the 
postoperative period in 9 (1.5%) patients 
after echinococcectomy via transmedi-
astinal access, despite the extent of the 
surgical intervention: right-sided lateral 
thoracotomy, removal of the upper lobe 
of the right lung echinococcosis cyst, 
and subsequent removal of the echino-
coccosis cyst from the liver. 

Discussion
Surgical intervention is the only rad-

ical method of PCEtreatment.9,10 Import-
ant elements of surgical intervention 
are the technique of antiparasitic cavity 
treatment of the fibrous capsule and the 
elimination of the PCE. The means used 
in antiparasitic treatment of the cavity 
must be effective while preserving the 
surrounding tissues. The elimination 
of an echinococcosis cyst cavity of the 
lung should be simple, non-traumatic, 
and effective, regardless of the cyst size 
and the disease complications.10,11The 
prevention of intraoperative dissemina-
tion can be achieved by placing gauze 

A B
Figure 2. 

Bilateral pulmonary 
echinococcosis X-ray. 

A - before simultaneous 
two-sided echinococcectomy 

with transmediastinal access; 
B- after simultaneous two-sid-

ed echinococcectomy with 
transmediastinal access

with hypertonic saline solution (20%) or 
a povidone-iodine solution.11That’s why 
the search for new, effective and safe 
methods of the echinococcal cyst cav-
ity treatment of the lung remains rele-
vant.12,13 Surgery is compulsory for large 
cysts that are superficial, infected cysts, 
and cysts located in vital anatomical 
sites.1,14The surgery by A.A. Vishnevsky’s 
method is applied in medium, large, and 
giant cysts when two-thirds of the cyst 
are above the lung surface and only one 
third of the cyst volume is in lung paren-
chyma. Whereas, small bronchiolar fis-
tulas are treated thorough suturing by 
necessity, but postoperative complica-
tions often develop.12,15

Capitonage cystostomy is the pre-
ferred method of echinococcosis hydatid 
treatment. Cystostomy includes aspira-
tion of cyst fluid and eliminating of grow-
ing membrane (Barrett’s techniques).16 
Capitonage is complete closing of the 
cyst by suturing the cyst’s wall. The 
method provides extra strength of lung 
parenchyma and prevents subsequent 
dissemination through air and formation 
of empyema.17,18

The primary criteria for lobectomy 
are cysts involving more than 50% lung 
lobe; festering cysts that are unrespon-
sive to antibiotic therapy; multiple cysts 
that are located inside one lobe; and 
echinococcosis with the bronchiectasis, 
pulmonary fibrosis, or severe hemor-
rhage. The method of choice for small 
and medium cysts, which are located 
intraparenchymally, and are mostly un-
complicated and cylindrical and conical 
type, is a method of closed echinococ-
cectomy, according to Delbe.14

In the case of multiple cysts, priority 
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should be given to cysts that are more 
likely to rupture, are of larger size, and 
may possibly disseminate. Large cysts 
require certain management of the re-
sidual space to avoid postoperative dis-
semination through air and formation of 
empyema.19,20

With combined PCE with involvement 
of abdominal organs, surgery should 
start from PCE, considering the possibil-
ity of high risk for developing pulmonary 
complications.21 An echinococcosis cyst 
from the opposite lung should be elimi-
nated with bilateral PCE, which allows a 
one-stage bilateral echinococcectomy of 
an upper lobe right liver cyst with sub-
sequent elimination of echinococcosis 
cysts from the liver. The patients with 
combined bilateral pulmonary lesion 
and liver and spleen damage are good 
candidates for cystectomy laparotomy 
after bilateral phased thoracotomy and 
echinococcectomy of the lungs.22 In cas-
es of one-stage bilateral echinococcec-
tomy thoracotomy, surgery should be 
started on the side of the largest cyst or 
with the largest threat of complications. 
However, this method is traumatic, and 
can lead to respiratory failure and in-
creased risks of postoperative wounds in 
the early postoperative period. Video-as-
sisted thoracoscopic surgery is a useful 
method for elimination of surface and 
small or moderate-sized hydatid cysts, 
with less morbidity compared with the 
usual surgery method.23,24 To reduce sur-
gery-related trauma, reducing the dura-
tion of the operation and the postoper-
ative period using a bilateral one-stage 
sequential videoassisted thoracoscop-
ice chinococcectomy from both lungs is 
effective.23,24 The method of one-stage 
surgical treatment and 2-stage PCE via 
transmediastinal access to the elimi-
nated right PCE and liver, through one 
skin incision with the use of video-as-
sisted thoracoscopic techniques allows 
the reduction of trauma and the length 
of treatment, and patients are relieved 
to avoid the next-stage operations and 
repeated anesthesia. 

This study has revealed significant 
proportion of complications within pa-
tients with complicated course of PCE. 
One of the limitations of this prospective 
study is the distance, because patients, 
with echinoccosis are pretty much about 

rural population, its make difficult to pa-
tients recruiting, early disease detection 
and monitoring of them. However, the 
findings highlighted the common tactic 
that may guide reduce of postoperative 
complications level and substantiate the 
need for further prospective studies. 

Limitations. The limitation could be 
patients with severe comorbid pathology 
of the cardiovascular system, obesity, etc.

What’s known? Pulmonary cystic 
echinococcosis, a parasitic disease, is a 
health care problem in developing coun-
tries. Pulmonary cystic echinococcosis 
has no clinical presentation and may 
cause impassable cough, colored spu-
tum, hemoptysis, and fever. X-ray and 
Computed tomography can detect lung 
abscess, bronchoscopy can detect cystic 
lesion, and serological testing can detect 
antibody titer to Echinococcus granulo-
sus.

What’s new? In patients with com-
bined PCE and abdominal organs, after 
thoracotomy and lung echinococcecto-
my, they received second-stage lapa-
rotomy and echinococcectomy from the 
lesser sac, from the abdomen, from the 
greater omentum and with a splenecto-
my. Also one-stage bilateral video-as-
sisted thoracoscopic echinococcectomy 
was performed in patients with PCE. In 
the surgical treatment of echinococco-
sis of the lungs, preference should be 
given to endoscopic methods. Their use 
contributes to faster rehabilitation of 
patients without compromising the re-
sult.

Conclusion
Despite the surgical treatment suc-

cess of PCE, issues of intraoperative 
dissemination, safety, and treatment 
success are still a problem. Through 
detailed multi-center studies the re-
searchers will be able to best define the 
complications risk and relapse, choice of 
optimal strategies for effective surgical 
treatment.
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Abstract
Background. At the current stage of surgical development, the problem of preven-

tion of postoperative ventral hernias after abdominal surgeries remains unsolved. The 
research aims to identify the most effective approaches to the prevention of postopera-
tive ventral hernias and to improve surgical treatment outcomes.

Methods. A systematic analysis of existing publications, scientific articles, and 
clinical guidelines focused on the prevention and treatment of postoperative ventral 
hernias after abdominal surgeries will be conducted. Special attention will be paid to 
studies describing various surgical plastic techniques and the application of biological 
materials.

Results. To systematize existing methods for the prevention and treatment of 
postoperative ventral hernias by analyzing their effectiveness and safety. To identify 
the most suitable surgical techniques and materials that reduce the risk of developing 
postoperative ventral hernias. To highlight the need for further research in the appli-
cation of biological materials and new technologies in the prevention and treatment of 
postoperative ventral hernias.

Conclusion. New technologies and materials, such as biocompatible meshes and 
antimicrobial sutures, have the potential to enhance treatment outcomes. Howev-
er, systematic and standardized prevention and diagnostic methods are essential for 
equipping surgeons to mitigate postoperative ventral hernias risk. Research on colla-
gen status, its various types in connective tissue, and new diagnostic methods will be 
crucial for improving patient quality of life and reducing surgical risks.
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Introduction
In herniology, postoperative ventral 

hernias (POVH) occupy a special place. 
In abdominal surgery, POVH accounts 
for 20–26% of all external abdominal 
hernias and ranks second in frequency 
after inguinal hernias. The merits of lap-
aroscopic (LVHR) and open preperitone-
al ventral hernia repair (OPPVHR) have 
been debated for more than 20 years. 
Our aim was to determine perioperative 
and long-term outcomes in large her-
nias. Despite modern advances in sur-
gery, more than 5% of all laparotomies 
are complicated by the development of 
POVH.1-3 The incidence of POVH follow-
ing emergency surgeries reaches 18.1–
68.4%, while after elective surgeries, it 
ranges from 4.0–31.5%.4,5

The frequency of POVH depends on 
the type of surgical intervention. For in-
stance, after appendectomy, POVH oc-

curs in 6% of cases, after gastric surger-
ies in 10%, after cholecystectomy in 14%, 
following extensive laparotomies in 20%, 
and after midline laparotomy in 7–24% of 
cases. The potential benefits of laparo-
scopic surgery for ventral hernias in pa-
tients with a BMI greater than 35 kg/m² 
should be evaluated. The suggested tech-
nique is both standardizable and straight-
forward to replicate. Regarding compli-
cations, both in the short term (such as 
perforations, renal and pulmonary fail-
ure, and cardiovascular events) and in the 
long term (including recurrences, wound 
infections, and seromas), our findings 
support the recommendation of a mini-
mally invasive approach for nearly all pa-
tients with abdominal wall defects.6-8

The significance of this issue is un-
derscored not only by its medical ram-
ifications, which have been emphasized 
by numerous authors in recent litera-

LITERATURE REVIEW
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ture, but also by its socio-economic di-
mensions. In this context, the economic 
impact of hernia treatment should not 
be overlooked, as it entails considerable 
annual financial commitments for both 
inpatient care and outpatient rehabilita-
tion services. Addressing this issue ef-
fectively is crucial for improving health 
outcomes and managing healthcare 
costs more efficiently.5,9,10

In Germany, around 200,000 hernia 
repairs are conducted annually, while 
the figure is approximately 770,000 in 
the United States. Kazakhstan performs 
about 80,000 hernia repairs each year. In 
the U.S., the majority of hernia repairs 
(80-90%) are carried out as outpatient 
procedures, with 90% of these surger-
ies being open herniorrhaphies utilizing 
mesh. Quality control measures encom-
pass documenting complications, recur-
rence rates, and patients’ quality of life.11

Postoperative ventral hernias are es-
sentially a consequence of surgical pro-
cedures, infectious complications (such 
as wound infections), and sometimes 
defects in surgical techniques (e.g., su-
ture cutting through the aponeurosis, 
eventration). They may also result from 
connective tissue structural changes in 
certain patient groups.12,13 

The vast majority of researchers to-
day agree that POVH should not merely 
be regarded as an isolated pathological 
process (i.e., the protrusion of abdominal 
contents through acquired defects in var-
ious parts of the abdominal wall following 
laparotomies for abdominal organ diseas-
es). Instead, they are increasingly viewed 
as a distinct polyetiological condition.14 
This condition includes dysfunctions of 
internal organs, significant impairment of 
respiratory and cardiovascular systems, 
alterations in the structure and function 
of the muscular-aponeurotic structures 
of the abdominal wall, abdominal organ 
dystopia, pronounced cosmetic defects, 
and a considerable reduction in the pa-
tient’s quality of life. 

The introduction of aseptic and anti-
septic techniques into clinical practice, 
improvements in postoperative wound 
closure methods, and the use of new su-
ture materials at the turn of the 19th and 
20th centuries reduced the incidence of 
postoperative ventral hernias to 10%.15-17 
However, the increase in the number of 

abdominal surgeries, including simulta-
neous, extensive, combined, and repeat-
ed operations on abdominal organs, the 
expansion of intervention volumes, and 
the predominance of elderly and senile 
patients among the operated have led to 
a noticeable rise in POVH cases.18-20 This 
makes the prevention and treatment of 
POVH one of the most complex and ur-
gent problems in modern surgery.21-23

The objective of this study is to ana-
lyze the current state of the problem of 
preventing postoperative ventral hernias 
after abdominal surgeries, as well as to 
evaluate various plastic surgery meth-
ods and the use of biological materials 
as surgical patches. The research aims 
to identify the most effective approaches 
to the prevention of POVH and to improve 
surgical treatment outcomes.

Materials and methods
A systematic analysis of existing 

publications, scientific articles, and clin-
ical guidelines focused on the prevention 
and treatment of postoperative ventral 
hernias after abdominal surgeries will 
be conducted. Special attention will be 
paid to studies describing various surgi-
cal plastic techniques an

Source inclusion criteria:
-	 Studies focused on the surgical 

treatment of postoperative ventral her-
nias.

-	 Articles containing data on the fre-
quency of recurrences, complications, 
and outcomes of various hernioplasty 
methods.

-	 Publications from the last 10 years 
monitoring the techniques of POVH sur-
gery and their effects.

Source exclusion criteria:
-	 Studies that do not address issues 

of prevention and treatment methods for 
POVH.

-	 Articles unrelated to the fields of 
cardiology or surgery.

-	 Works published more than 10 
years ago or not peer-reviewed in scien-
tific journals.

These criteria will help systematize 
existing research and focus on the most 
relevant and significant works that con-
tribute to the understanding and im-
provement of prevention and treatment 
of POVH.

Results
There are many classifications of 
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POVH. Currently, the most widely used 
system, adopted at the 21st Internation-
al Congress of Herniologists in Madrid 
(1999), is the SWR-classification based 
on localization, hernia defect size, and 
recurrence frequency. By localization, 
hernias are categorized as M (midline), 
L (lateral), and ML (combined). By her-
nia defect diameter: W1 (up to 5 cm), W2 
(5-10 cm), W3 (10-15 cm), and W4 (over 
15 cm). By recurrence frequency, classi-
fications include R1, R2, and R3.

At the modern stage, there is no 
consensus on solving the problematic 
issues of surgical treatment of postop-
erative ventral hernias,24 and the issue 
of preventing their development re-
mains unresolved. This is largely due 
to the frequency of their occurrence. 
Currently, there are over 200 types of 
hernioplasty for POVH, with recurrence 
rates ranging from 14% to 50%, reoper-
ations from 20% to 64%, complications 
up to 25%, and mortality approaching 
3%.24,25. Moreover, in patients with large 
and giant ventral hernias, postoperative 
mortality ranges from 3% to 7% Ventral 
hernias affect approximately 25% of the 
population. Roughly one-third of all her-
nia repair surgeries performed in the 
United States are due to ventral hernias, 
while two-thirds are for primary hernias 
and one-third for postoperative hernias. 
Most small abdominal wall defects are 
asymptomatic, but even in these cases, 
surgical intervention is often considered 
appropriate to prevent acute life-threat-
ening complications, such as acute ob-
struction or strangulation.26

However, attempting to create a du-
plication from altered aponeurotic tissue 
is not justified. Suturing the aponeurosis 
“edge-to-edge” without additional re-
inforcement of the anterior abdominal 
wall with synthetic prostheses in cases 
of medium-sized, large, and giant herni-
as does not provide effective results, as 
the existing tissue deficit prevents clos-
ing the hernial defect without tension. 
This tension, in turn, is associated with 
tissue ischemia and increased intra-ab-
dominal pressure.27,28

The recurrence rate after autoplas-
ty with local tissues ranges from 20% to 
63%, while it is 8% to 30.3% for prosthet-
ic methods.29-31 Many researchers argue 
that unsatisfactory treatment outcomes 

negatively affect the quality of life.26,32 
The main causes of poor outcomes in 
autoplasty include significant dystro-
phic and scar changes in the area of 
the hernial defect and the surrounding 
musculo-aponeurotic framework, pro-
gressive rigidity of the abdominal wall, 
which significantly impacts the forma-
tion of connective tissue at the surgical 
site and reduces its strength. Addition-
ally, unsatisfactory outcomes in surgical 
treatment of POVH are often linked to an 
inadequate choice of hernioplasty tech-
nique.33-35 Furthermore, hernia defect 
repair using local tissues reduces the 
abdominal cavity volume, leading to in-
creased intra-abdominal pressure.36

This not only increases the strain 
on the tissues in the surgical area but 
also negatively impacts hemodynamics 
and respiratory function. Consequently, 
prolonged preoperative preparation and 
intensive prevention of postoperative 
complications become necessary, sig-
nificantly extending the patient’s hospi-
tal stay. Surgical practice has shown that 
repairing large hernial defects using lo-
cal tissue does not guarantee consistent 
long-term outcomes.

According to the European Hernia 
Society (EHS), the advent of endovideo-
surgical methods for treating postoper-
ative ventral hernias has led to a division 
of surgical approaches into two funda-
mental directions: 1. Open techniques 
for anterior abdominal wall repair (open 
hernia repair), and 2. Repair of the ante-
rior abdominal wall using video-laparo-
scopic technologies (laparoscopic ven-
tral hernia repair).37-39

With the introduction of laparoscopic 
methods for treating POVH, early post-
operative outcomes have improved, and 
patients’ quality of life has increased.40-42 
The IPOM technique involves the primary 
closure of the hernial defect using syn-
thetic material as a patch via video-lap-
aroscopic technologies. In the IPOM+ 
method, intraperitoneal closure of the 
hernial defect is achieved using trans-
fascial and transaponeurotic sutures. 
Additionally, the peritoneum is rein 
forced with am shim plant.37-39

One of the main challenges in lapa-
roscopic repair of the anterior abdomi-
nal wall is the method of mechanical fix-
ation of the mesh implant to the anterior 
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abdominal wall from the abdominal cav-
ity side. The use of video-laparoscopic 
technologies has both positive and neg-
ative aspects.

Advantages include a smooth post-
operative period, rapid patient rehabili-
tation, the ability to perform simultane-
ous surgeries, and the repair of multiple 
abdominal wall hernias in one proce-
dure.

Disadvantages include the high cost 
of composite, biologically derived, and 
combined mesh implants, as well as 
specific (local) complications such as 
intestinal injury, development of enteric 
fistulas, adhesive bowel obstruction, and 
complications associated with creating a 
pneumoperitoneum. Additionally, con-
traindications to laparoscopic abdom-
inal wall repair prevent its adoption as 
the gold standard technique.43-45

The development and widespread 
use of tension-free hernioplasty with 
synthetic materials have significantly 
reduced the recurrence rate of postop-
erative ventral hernias to 5%.25 Howev-
er, the use of bioincompatible synthetic 
polymer mesh implants for hernioplasty 
in patients with large POVH has led to a 
sharp increase in the rate of infectious 
complications related to the surgical 
wound.46,47

The incidence of purulent-inflamma-
tory complications of surgical wounds 
reaches up to 19% when using polymer 
mesh implants.48-50

The primary task of the operating 
surgeon is to prevent the formation of 
postoperative ventral hernias. While the 
etiological factors are clearly defined, 
there is no universally established action 
algorithm despite existing preventive 
methods.51 According to several authors, 
current POVH prevention strategies are 
pursued in four main directions.

The first and most thoroughly stud-
ied approach is the prevention and 
treatment of complications in the early 
postoperative period. During abdominal 
surgeries, strict adherence to aseptic 
and antiseptic principles is essential to 
prevent infectious material from enter-
ing the surgical wound, along with me-
ticulous hemostasis.2,52,53

The necessity of using incision drapes 
to protect the surgical field is currently 
debated. Surgeons rely on such drapes 

to protect the wound from contamina-
tion throughout the surgery. However, a 
randomized clinical study by Webster J. 
et al.54 found that using standard drapes 
actually increased wound infection rates 
compared to surgeries conducted with-
out them. Thus, the effectiveness of in-
cision drapes as a preventive method for 
postoperative hernias remains contro-
versial.

For abdominal surgeries, a ratio-
nal choice of surgical access is crucial, 
along with layer-by-layer suturing of the 
wound using biocompatible suture ma-
terial. It is essential to avoid severing 
nerve trunks, unnecessary drainage, or 
packing of the abdominal cavity through 
the wound. In the early postoperative pe-
riod, factors that elevate intra-abdomi-
nal pressure, such as vomiting, cough-
ing, urinary retention, and abdominal 
distension, should be mitigated, as they 
exert excessive stress on abdominal 
wall sutures, often leading to wound de-
hiscence.

Measured compression of the wound 
using an elastic, breathable bandage 
helps to reduce suture stress and pro-
motes the formation of a robust post-
operative scar.55 While some surgeons 
deem wearing a bandage mandatory in 
the postoperative period,2 others argue 
that bandages have no significant effect 
on reducing the occurrence of wound 
dehiscence or hernia formation.56

The second approach to preventing 
postoperative ventral hernias involves 
stimulating reparative wound process-
es, which requires the prior correction 
of conditions such as hypoproteinemia, 
anemia, vitamin deficiencies, and candi-
diasis. In the early postoperative period, 
the use of glucocorticoids, sulfonamides, 
and antibiotics in rational doses is rec-
ommended. However, these medications 
may also suppress reparative process-
es. Some researchers suggest introduc-
ing fibrinogen, cryoprecipitate, or bone 
marrow cells into the subaponeurotic, 
interaponeurotic, or intermuscular lay-
ers of the wound during the reparative 
phase. This technique helps to induce 
early fibroplastic activity and supports 
the formation of a strong connective tis-
sue scar adapted to specific conditions.57

The third strategy for POVH preven-
tion is optimizing laparotomy wound 
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closure techniques using local tissues. 
To date, there is no consensus on the 
most effective method for laparotomy 
wound closure. Moreover, the success 
of surgical interventions significantly 
depends on the properties of the suture 
materials used. Ideal suture materials 
should feature a smooth surface, bio-
compatibility, favorable handling char-
acteristics (such as softness, flexibility, 
and minimal memory effect), a low wick-
ing effect, high resistance to infections, 
ease of use and sterilization, and tensile 
strength that surpasses tissue strength 
throughout all healing stages. Monofila-
ment, nonabsorbable synthetic sutures 
meet these requirements.

A promising innovation in surgical 
practice is the introduction of biologi-
cally active suture materials that incor-
porate substances capable of exerting 
biological effects when implanted into 
tissues. Antimicrobial sutures contain-
ing the antiseptic triclosan are among 
the most commonly used international-
ly. Studies conducted both in vitro and in 
vivo have demonstrated their significant 
and prolonged effectiveness against a 
broad spectrum of microorganisms.2

Domestic suture materials incorpo-
rating the antibiotic doxycycline and the 
fluoroquinolone drug ciprofloxacin have 
also demonstrated high antimicrobial 
activity. In recent years, Russia has be-
gun using suture materials not only with 
antimicrobial properties but also capa-
ble of stimulating regenerative process-
es. Tissue repair stimulation is achieved 
by introducing organic compounds con-
taining germanium (Ge) into the suture 
coating. These suture materials, com-
bining antimicrobial and reparative ac-
tivities, have been shown to reduce the 
incidence of abdominal wall wound in-
fections by half compared to the control 
group where capron sutures were used.6

Another important factor in prevent-
ing POVH is the suturing technique.50 For 
closing anterior abdominal wall wounds, 
continuous, interrupted, and combined 
suture methods are used. Studies indi-
cate that continuous sutures have ad-
vantages over interrupted sutures, such 
as shorter closure time and simpler 
technique. Both domestic and interna-
tional surgeons have proposed modifi-
cations to existing methods of closing 

abdominal wall wounds using local tis-
sues. These modifications include cre-
ating aponeurosis duplication, applying 
two-layer buried sutures, figure-eight 
sutures, and retention sutures.49

However, any method of autoplastic 
abdominal wall repair fails to reduce 
POVH rates significantly, as they do not 
address the underlying changes in the 
abdominal wall, such as flaccidity, mus-
cle atrophy, and degenerative processes 
in aponeurotic structures. The preoper-
ative weakness of the abdominal wall is 
often exacerbated after surgical inter-
vention.43

The fourth approach in preventing the 
development of post-operative ventral 
hernia is primary closure of the laparot-
omy wound with a mesh endoprosthesis. 
This direction is the least studied but is 
considered the most promising. In Russia, 
most surgeons are cautious about this ap-
proach, believing that the primary causes 
of POVH are defects in surgical technique 
when suturing the abdominal wall or 
postoperative wound infections. The first 
publications on preventive endoprosthet-
ics appeared in foreign literature in the 
1970s and 1980s, continuing until the mid-
2000s. This technology for reinforcing the 
abdominal wall was episodically used 
in coloproctology to prevent parastomal 
hernia, in vascular surgery following a 
midline laparotomy for abdominal aortic 
aneurysm, and in abdominal surgery for 
elderly and obese patients.

The main subject of discussion is the 
indication criteria for preventive endo-
prosthetics of the abdominal wall. In the 
works of foreign authors, there is no sys-
tematic approach for determining the in-
dications for preventive endoprosthetics 
of the abdominal wall. This gap was ad-
dressed in studies by Russian surgeons, 
who proposed a scale for quantitatively 
assessing the risk factors for POVH de-
velopment.2

Despite the large number of pro-
posed methods for plastic surgery of the 
anterior abdominal wall, the results of 
surgical treatment of ventral hernias re-
main unsatisfactory. To date, none of the 
surgical techniques has achieved a com-
plete absence of recurrences. Conse-
quently, the issue of surgical treatment 
of ventral hernias remains relevant 
today. It is noteworthy that most stud-
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ies are focused on methods of surgical 
treatment of ventral hernias, and there 
are no significant alternatives to the use 
of prosthetic materials at the current 
stage of herniology development; the 
use of prosthetic materials by most do-
mestic and foreign surgeons is accepted 
as an axiom. Unfortunately, the issues 
related to the prevention of ventral her-
nias are insufficiently studied. There is 
no complete and organized literature on 
this problem.43,57-59

Recent scientific achievements have 
helped establish the etiopathogenetic 
mechanisms of the occurrence and pro-
gression of ventral hernias within the 
framework of two main theories: bio-
chemical and biomechanical.5,9,10,60 The 
biochemical concept of hernia forma-
tion and recurrence is based on complex 
changes in collagen synthesis, which 
lead to a decrease in the mechanical 
strength of connective tissue.61 One of 
the factors contributing to the develop-
ment of anterior abdominal wall hernias 
is hereditary connective tissue disorders 
(HCTD), which are primarily caused by 
mutations in the genes responsible for 
the synthesis or breakdown of extracel-
lular matrix components. HCTDs repre-
sent a heterogeneous group of diseases 
caused by genetic defects in the syn-
thesis and/or breakdown of extracellu-
lar matrix proteins or disruptions in the 
morphogenesis of connective tissue, be-
ing one of the factors that promote the 
development of anterior abdominal wall 
hernias. This primarily concerns col-
lagen sand matrix metalloproteinases 
(MMPs).62

Practically all signs of hereditary 
connective tissue disorders can mani-
fest as an isolated defect of connective 
tissue or as a manifestation of systemic 
hereditary pathology and the action of 
defective genes. Moreover, in older age 
groups, some phenotypes associated 
with HCTD may be related to aging pro-
cesses, while the expression of others 
may decrease with age. This is precisely 
why additional instrumental, molecu-
lar-genetic, or other special studies are 
necessary to establish a diagnosis. Of 
particular interest in this regard are the 
results of studies on the levels of fibril-
lar collagens (types I and III) and matrix 
metalloproteinases (MMP) in patients 

with ventral hernias.30

By emphasizing the systemic nature 
of collagenopathy in patients with ven-
tral hernias, researchers often overlook 
the role and influence of local changes 
at the site of the hernia defect on the pa-
thology of connective tissue metabolism. 
It is known that changes in the structure 
of connective tissue occur, in part due to 
disrupted collagen metabolism, the ratio 
of collagen types in connective tissue, and 
the resulting decrease in the mechanical 
properties of the aponeurosis.62 There are 
some scientific reports from both foreign 
and domestic authors indicating that a 
reduction in the amount of type I collagen 
and changes in the ratio of different col-
lagen types significantly affect the devel-
opment of ventral hernias.30,63 Therefore, 
it is reasonable to seek methods of pre-
vention and preoperative diagnosis of the 
likelihood of developing a ventral hernia 
through techniques for determining col-
lagen in connective tissue.

At the current stage of surgical de-
velopment, the issue of preventing ven-
tral hernias after abdominal operations 
remains unresolved. The main question 
is the choice of surgical technique for 
ventral hernias at various locations and 
the use of biological materials as plas-
tic materials, which creates a need for 
expanded research in this area. In this 
regard, it is reasonable to seek meth-
ods for the prevention and preoperative 
diagnosis of the likelihood of developing 
ventral hernias through techniques for 
determining collagen and studying the 
ratio of different collagen types using 
polarization microscopy.

Discussion
Many issues related to the surgical 

treatment of postoperative ventral her-
nias remain unresolved to this day. The 
high frequency of recurrences, reoper-
ations, and complications indicates the 
need for a deeper study of prevention 
methods and the improvement of sur-
gical techniques. Despite the existence 
of numerous hernioplasty techniques, 
the effectiveness of various approaches 
remains questionable, and the quality of 
life for patients is often below expecta-
tions. This highlights the clear need for 
optimizing the choice of surgical meth-
ods, emphasizing such an important as-
pect as the condition of the connective 
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tissue in patients, including hereditary 
disorders and collagen biochemistry.2,57

Modern research confirms that the 
state of the tissues in the area of the 
hernial gates and the presence of dys-
trophic changes affect the success of 
surgeries. Special attention should be 
paid not only to the choice of plastic ap-
proach but also to the implementation of 
advanced technologies, such as laparo-
scopic methods. The high cost of plastic 
prostheses and the risk of subsequent 
infectious complications also remain 
significant concerns.9,32,55

It is essential to recognize that 
the prevention of POVH involves a 
multi-level approach: from the appro-
priate selection of suture materials to 
adequate preoperative preparation and 
the mastery of new treatment methods. 
The strategy for preventing the devel-
opment of POVH requires the applica-
tion of both traditional and innovative 
research aimed at assessing the condi-
tion of collagen and the metabolism of 
connective tissue.6,28

Limitations. The use of data from 
publications spanning a wide time range 
may have led to variations in approaches 
and treatment standards. The absence 
of systematic clinical studies to verify 
the proposed methods for POVH preven-
tion in local conditions. A lack of data on 
the long-term outcomes of using biolog-
ical materials and new technologies in 
surgical practice.

What’s known? According to 
published data, recurrence rates after 
autoplasty range from 20% to 63%, 
while prosthetic methods reduce this 
rate to 8–30.3%. The use of laparoscopic 
treatment methods improves early 
postoperative outcomes but is 
associated with high costs and localized 
complications..

What’s new? Our study systematized 
current approaches to the prevention 
and treatment of POVH, highlighting the 
promise of using biocompatible meshes 
and antimicrobial suture materials. 
The importance of assessing collagen 
status and connective tissue condition 
for predicting recurrence risk was also 
identified.

Conclusion
Despite the progress in surgery, the 

problem of preventing postoperative 
ventral hernias remains relevant. The 
variety of hernioplasty methods demon-
strates both achievements and limita-
tions, necessitating further research. 
Key areas of focus should be on develop-
ing effective prevention strategies aimed 
at understanding the biochemical and 
mechanical processes that lead to the 
development and recurrence of hernias.

The implementation of new tech-
nologies and materials, including bio-
compatible meshes and antimicrobi-
al sutures, can significantly improve 
treatment outcomes. However, clear 
systematization and standardization 
of prevention and diagnostic methods 
are required to provide surgeons with 
tools to reduce the risk of POVH for-
mation. Studies aimed at examining the 
condition of collagen, its ratio of differ-
ent types in connective tissue, as well 
as the development of new diagnostic 
methods, may become key to improving 
the quality of life for patients and re-
ducing risks in surgical practice.

The issue of using synthetic mate-
rials in reconstructive operations on 
the abdominal wall is also awaiting a 
complete resolution. The true path to 
success lies in the prevention of post-
operative hernias, the identification of 
patients with hernias, active monitoring 
of them, and timely surgery”
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Introduction
Itsenko-Cushing’s disease (ICD) is 

the most common cause (80-85%) of 
organic hyperproduction of cortisol-en-
dogenous hypercorticism. In 10-20% of 
cases, endogenous hypercorticism de-
velops as a result of primary patholo-
gy of the adrenal glands, and in 5-10% 
of cases, adrenocorticotropic hormone 
(ACTH) is produced by a carcinoid tu-
mor of any extrapituitary localization 
(e.g., medullary thyroid cancer, islet cell 
cancer of Langerhans, chromaffinoma, 
ovarian cancer, testicular cancer, pros-
tate cancer; carcinoid of the lungs, bron-
chi, thymus, appendix, tumors of the 
gastrointestinal tract, bladder, parotid 
and salivary glands, etc.).1 About 80-90% 

of these adenomas are microadenomas 
(<1 cm), which in approximately 40% of 
cases are not visible on magnetic reso-
nance imaging (MRI) of the sella turcica. 
Symptoms of the disease include weak-
ness, high blood pressure, diabetes, 
menstrual irregularities, and mental 
changes. Physical signs of elevated cor-
tisol include a moon face, buffalo hump, 
bruising, abdominal stretch marks, obe-
sity, facial flushing, and hirsutism. 2

With the natural course of ICD (with-
out treatment), the five-year survival 
rate is 50%, but it improves significantly 
even with palliative treatment—bilateral 
adrenalectomy increases survival up to 
86%. With timely diagnosis and treat-
ment in a highly specialized center, re-

META-ANALYSIS 
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mission can be achieved in 80% of cas-
es, and the mortality rate in patients in 
remission does not differ from that of 
the general population.1 The first line 
of treatment for ICD is transsphenoidal 
surgery (TSS) with selective resection of 
the adenoma (adenomectomy), the goal 
of which is to completely remove the 
adenoma while preserving normal pitu-
itary function. In some cases, complete 
removal of the adenoma is not possible. 
This occurs when the adenoma invades 
the cavernous sinus and dura mater, has 
significant extrasellar extension, or can-
not be detected during surgery despite 
a thorough pituitary examination.3 TSS 
is still the gold standard of treatment, 
demonstrating remission rates of 59% 
to 97%. However, even with initial remis-
sion, 50% of patients experience relaps-
es 30 years after surgery. This poses a 
major challenge for the long-term man-
agement of ICD.4

Studies from 1999 and 2017 com-
pared microscopic and endoscopic TSS 
methods. The complication rates for 
both approaches were approximately the 
same. Thus, 79% of TSS complications 
were temporary disturbances in blood 
sodium levels. Less common complica-
tions included diabetes insipidus, carotid 
artery injury, nosebleeds, sinusitis, ce-
rebrospinal fluid leakage, and deep vein 
thrombosis.5

The aim of this study was to evaluate 
the efficacy of HF radiosurgery as an ad-
junctive treatment for Cushing’s disease 
and to review potential complications 
and adverse effects associated with the 
use of radiosurgery in the treatment of 
Cushing’s disease.

There are various approaches to de-
livering radiation therapy (RT) to patients 
with Cushing’s disease. Conventional 
fractionated beam RT has been used 
for many decades and can result in the 
remission of hypercortisolism after an 
indefinite period, sometimes exceeding 
ten years. Several types of equipment 
are available for stereotactic RT, such 
as the Gamma Knife (which uses pho-
tons from a radioactive cobalt source),6 
the CyberKnife or other devices (which 
use photons generated by a linear ac-
celerator), and proton beam therapy 
(which produces protons in a cyclotron 
or synchrocyclotron). One of the advan-

tages of stereotactic RT over traditional 
RT is the ability to complete treatment 
in a single session (“stereotactic radio-
surgery,” SRS), which is considered safe 
when the tumor is at least 3–4 mm from 
the optic nerve.7 Single-session treat-
ment is usually perceived by patients 
as more convenient since traditional 
RT requires multiple sessions over 5–6 
weeks. An additional advantage of pro-
ton beam therapy is the ability to pre-
cisely distribute the radiation dose to a 
complex three-dimensional target with 
minimal damage to healthy tissue due to 
the physical properties of proton beams 
(Bragg effect).7

Regardless of the chosen RT meth-
od, the duration of hypercortisolism 
varies from several months to several 
years, requiring temporary drug thera-
py to control cortisol levels. Risks asso-
ciated with RT include the development 
of anterior hypopituitarism (in 35–60% of 
patients 5 years after RT), optic neurop-
athy (1–2%), and other cranial neuropa-
thies (2–4%). Modern radiosurgery units 
can use frameless techniques that allow 
for repeated treatment sessions. Early 
models of GN SRS used single-session 
procedures only, but recent models, 
such as the ICON Gamma Knife with an 
attached CT scanner, allow frameless 
techniques and multiple treatment ses-
sions (hypofractionated therapy).8 The 
usual prescribed radiation dose for the 
treatment of ACTH-producing pituitary 
adenomas is 23 Gy and can range from 
15 to 25 Gy. The close proximity of the 
pituitary to critical neural and vascular 
structures must be carefully considered. 
To avoid optic neuropathy, it is recom-
mended to limit the radiation dose to 
≤ 8 Gy to 12 Gy, preferably maintaining 
a distance of 3 mm between the supe-
rior edge of the adenoma and the optic 
nerve/optic chiasm. The cranial nerves 
of the cavernous sinus can withstand 
significantly higher doses of radiation, 
and damage to the cavernous segment 
of the internal carotid artery is extremely 
rare.9

Materials and methods
An online search of journal articles 

related to the topic was performed us-
ing PubMed databases from 2014 to 
2024 by entering the key terms “gamma 
knife stereotactic radiosurgery”, “gam-
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ma knife therapy”, “pituitary adenoma”, 
“Cushing’s disease”. Articles were limit-
ed to English language. Cited references 
in articles were also searched for subject 
matter relevant to the topic. A systematic 
literature review was performed accord-
ing to the Preferred Items for Systemat-
ic Reviews and Meta-Analyses (PRISMA) 
criteria. The initial result identified 114 
articles, which were subsequently con-
firmed. Inclusion criteria were observa-
tional: retrospective or prospective case 

series of at least 15 patients, studies of 
radiosurgery using the Gamma Knife 
technique alone. On the other hand, the 
following exclusion criteria were ap-
plied: incident reports, letters to the edi-
tor, comments and expert opinions were 
excluded; studies involving patients with 
different pituitary tumors, with limited 
information, and with a follow-up period 
of less than 6 months.

The method for selecting sources for 
the literature analysis is shown in Figure1.

Figure 1. 
The method for selecting 
sources for the literature 
analysis

Results
Table 1 below lists the various inter-

national multicenter studies and retro-
spective cohort analyses of the articles.
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In the vast majority of cases, ra-
diotherapy was used as a second-line 
treatment in patients with persistent or 
recurrent disease after pituitary surgery. 
All studies examined patient outcomes, 
including tumor control, remission of 
hypercortisolism, and complications. It 
should be noted that the criteria used 
to define biochemical remission varied 
across studies, making comparisons dif-
ficult. 

In Gao’s study, 31 patients with CD 
received Gamma Knife SRS. Fewer pa-
tients (32%) underwent GKT after failed 
pituitary surgery. In the majority (67.7%), 
GKT was the initial treatment. Biochem-
ical remission of CD was defined based 
on normal 24-hour urinary cortisol or 
serum cortisol ≤ 50 nmol/L after a 1 mg 
dexamethasone suppression test (1 mg 
DST). An increase in tumor volume ≥ 
20% was defined as tumor progression, 
while a decrease in tumor volume ≥ 20% 
was defined as tumor regression. Tumor 
control was based on radiographic sta-
bility or regression by volumetric analy-
sis after follow-up magnetic resonance 
imaging (MRI). Patients were followed 
for 22 months. Fourteen patients (45.1%) 
experienced control of hypercortisolism 
in the absence of pharmacologic treat-
ment, and the 1, 2, and 3 years after GN 
SRS were 18.9%, 55.3%, and 72.21%, re-
spectively. The overall complication rate 
was 25.8%, and the mean duration from 
GN SRS to hypopituitarism was 17.5 
months. The new hypopituitarism rates 
at 1, 2, and 3 years were 7.1%, 30.3%, 
and 48.4%, respectively.10

In the study by Balossier E., there 
was a retrospective review of 26 patients 
from the University Hospital of Lille, 
France. The mean follow-up was 66 
months. Eighteen (69.2%) patients had 
endocrine remission in the absence of 
any pharmacological therapy at a mean 
of 36 months (median 24, range 6-98). 
The actuarial probability of endocrine 
remission was 59% at 3 years and 77.6% 
at 7 years, which remained stable until 
10 years. Tumor control was achieved in 
all cases. In seven patients (27%), new 
pituitary failure developed after SRS 
with GN.11

In the article by Mehta U., patient se-
lection was performed among 10 insti-
tutions, and 327 patients with NIC were 

treated with a single session of SRS to 
GN. Forty-nine patients were excluded 
from the study due to insufficient data 
and insufficient follow-up time (less than 
6 months), leaving 278 patients available 
for analysis. Most patients (80%) were 
women and had undergone previous 
resection (92%), while only 8% received 
SRS to GN as the primary treatment for 
NIC. SRS to GN was performed for re-
sidual tumor in 221 patients (79%) and 
tumor recurrence in 34 patients (12%). 
Sixteen patients (6%) had received frac-
tionated radiotherapy before SRS. The 
mean endocrine follow-up after SRS was 
5.6 years (median, 4.3 years; range, 0.5 to 
20.5 years). Eighty-seven patients (31%) 
were taking medications to control hy-
percortisolism immediately before SRS. 
Of these patients, 85 were taking keto-
conazole, 1 patient was taking mitotane, 
and 1 patient was taking metyrapone. In 
59 patients, this medication was contin-
ued during SRS, but in 28 patients, it was 
stopped 2–3 weeks before SRS.8,12

Control of Hypercortisolism:
-	 In 54 patients (19%), hypercorti-

solism was not controlled after SRS.
-	 In 31 patients (11%), hypercorti-

solism was controlled with medications.
-	 In 193 patients (69%), hypercor-

tisolism was controlled without medica-
tions.

Efficacy Analysis: According to Ka-
plan-Meier analysis (a method of esti-
mating survival or disease control over 
time), hypercortisolism was controlled 
in 59% of patients at 2 years after SRS, 
77% at 5 years, and 80% at 10 years. The 
median time to normalization of urinary 
cortisol levels was 14.5 months, but this 
varied among patients.6,12

Recurrence: After initial normaliza-
tion of cortisol levels, 18% (35 of 193 pa-
tients) experienced recurrence of hyper-
cortisolism. Recurrence-free survival 
after cortisol normalization was 89% at 
2 years, 81% at 5 years, 70% at 10 years, 
and 66% at 15 years. The median time to 
recurrence after cortisol normalization 
was approximately 38–44 months.12,13

Risk Factors for Recurrence: Both 
lower and higher doses of radiation were 
significant risk factors for recurrence. 
However, they did not show statistical 
significance in more complex analysis 
models. 
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Long-Term Control of Hypercorti-
solism: Fifteen years after treatment, 
57% of patients maintained long-term 
control of hypercortisolism. The per-
centage of patients with long-term con-
trol of hypercortisolism was 48% at 2 
years, 62% at 5 years, and 64% at 10 and 
15 years. 13

Efficacy of SRS in Different Groups: 
-	 Among patients who received 

SRS as the primary treatment, 68% had 
stable control of hypercortisolism

-	 Among patients with normal uri-
nary cortisol levels at the time of SRS, 
74% had stable control of hypercorti-
solism.

-	 Among patients who were un-
dergoing drug therapy at the time of 
SRS, 47% had long-term control of hy-
percortisolism.

Additional Procedures: Patients who 
failed to achieve biochemical control un-
derwent additional procedures such as 
pituitary surgery, bilateral adrenalecto-
my, or repeat SRS. 

Imaging Results: Imaging showed 
that tumors remained stable in 42% of 
patients, decreased in size in 53%, and 
increased in 5%.

In the study by Abdali A., unlike other 
studies in the table, a different radiation 
method was used, called CyberKnife. 
CyberKnife and Gamma Knife are two 
different devices used in stereotactic ra-
diosurgery, and they differ in their oper-
ating principles, radiation types, and ar-
eas of application. Gamma Knife, unlike 
CyberKnife, uses gamma rays generated 
by radioactive cobalt-60. CyberKnife, in 
turn, uses x-rays generated by a linear 
accelerator and does not require rig-
id fixation, as the system automatically 
adjusts the direction of the beams in re-
al-time, tracking the patient’s position. 
CyberKnife is more versatile and is used 
to treat tumors in different parts of the 
body, including the spine, lungs, and liv-
er.11-13

The study by Abdali A. involved 41 pa-
tients (36 women and 5 men) who under-
went NIC surgery from 2009 to 2019. Of 
the 41 cases, 34 had microadenomas and 
7 had macroadenomas. These patients 
had recurrence or persistence of hyper-
cortisolism after surgery. The treatment 
results are as follows: The remission 
rate in the study was 60.97% with a me-

dian follow-up of 79.03 months. The me-
dian time to biochemical remission was 
14 months. Tumor growth control was 
achieved in 95.12%. Hypopituitarism of 
various axes was observed in 34.14% of 
patients. Secondary hypothyroidism was 
the most common pituitary insufficiency 
(34%), followed by secondary hypogo-
nadism in 17%.13

In the study by E.A. Yanar, conduct-
ed from 1992 to 2020, 91 children with 
Itsenko-Cushing’s disease (ICD) were 
observed. In 59% of them, pituitary ad-
enoma (tumor) was detected, and in 
41%—pituitary heterogeneity (abnormal 
changes without obvious tumors). Treat-
ment included surgical removal of the 
pituitary adenoma in 69% of cases (63 of 
91) and radiation therapy in 31% of cas-
es (28 of 91). Remission was achieved in 
71% of patients (45 of 63) after surgery 
and in 82% of patients (23 of 28) after ra-
diation therapy. There was no significant 
difference in remission achievement de-
pending on tumor characteristics on MRI 
(P = 0.21 after surgery and P = 0.83 after 
radiation therapy).19

Relapse of the disease was recorded 
in 11 patients, but the relationship be-
tween MRI characteristics and the time 
of its occurrence was not significant (p 
= 0.055). At the same time, the timing of 
relapse varied depending on the method 
of treatment: after surgical treatment, 
relapses occurred on average after 3.3 
years, while after radiation therapy - af-
ter 6 years (p = 0.022). It was also found 
that patients with hypocorticism (low 
cortisol levels) in the early postoperative 
period had earlier relapses (p = 0.04). 
The study included children less than 
18 years of age with confirmed central 
genesis of endogenous hypercorticism. 
The treatment was divided into two main 
groups: 1) transnasal adenomectomy 
(tumor removal), 2) radiation thera-
py (proton therapy or radiosurgery on 
a gamma knife). Until 2006, the main 
treatment method was proton therapy, 
after 2006, the main method was surgi-
cal treatment using stereotactic radio-
surgery on a gamma knife if the surgery 
was ineffective.12 

Proton therapy was administered 
to 30 patients (27 at the first stage of 
treatment and 3 at the second stage), 
and treatment on the gamma knife was 
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administered to 6 patients (5 at the sec-
ond stage). The radiation dose for proton 
therapy was 40–85 Gy, and for gamma 
knife radiosurgery, 20–35 Gy. 

Disease remission was achieved in 
85% of patients (23 out of 27) who re-
ceived radiation therapy. In 11 out of 18 
patients who did not achieve remission 
after the first stage of surgical treat-
ment, repeated removal of the pituitary 
adenoma led to remission in 73% of cas-
es (8 out of 11). Six patients after inef-
fective first stage surgery received ra-
diotherapy, which resulted in remission 
in all (100%).9,19

Of the 27 patients who received ra-
diotherapy in the first stage, it was in-
effective in 4 patients. Three of them 
underwent repeated radiotherapy, and 
all achieved remission. One patient af-
ter ineffective radiotherapy underwent 
surgery, which also resulted in remis-
sion.17,18 

Patients were divided into three sub-
groups depending on the size of the ad-
enoma: 1) non-visualizable adenoma, 2) 
microadenoma (<10 mm), 3) macroad-
enoma (>10 mm). Recurrence occurred 
in 5% of patients with non-visualizable 
adenoma, in 12% of patients with mi-
croadenoma, and in 23% of patients 
with macroadenoma. The differences in 
the recurrence rate among these sub-
groups were not statistically significant 
(p=0.055).20

Analysis of the recurrence timing 
showed that patients who underwent 
only surgical treatment had recurrences 
in 14% of cases (8 of 55), while patients 
who received radiation therapy at one of 
the stages of treatment had recurrences 
in 6% of cases (2 of 35). The recurrence 
timing was significantly different, with a 
longer interval before recurrence after 
radiation therapy (p=0.007). 10,21

An analysis of the recurrence timing 
was also conducted depending on the 
development of hypocorticism after sur-
gical treatment. Patients with hypocor-
ticism in the early postoperative period 
had earlier recurrences (p=0.04).18 

The findings of the study show that 
MRI characteristics of corticotropinoma 
cannot be used as a reliable predictor 
of therapy effectiveness in children with 
ICD. The choice of treatment method 
affects only the timing of recurrence, 

but not its probability. The incidence of 
hypopituitarism was higher after radi-
ation therapy than after surgery. Based 
on the data from all the above studies, it 
can be concluded that the average time 
to achieve remission was 16-17 months, 
after which remission continued for 10 
years in 60-80% of patients, and tumor 
growth control was 95%. These data 
indicate that radiosurgery can provide 
long-term control of hypercortisolism 
in most patients with BIC, representing 
a safe and well-tolerated procedure in 
general.7,21

Discussion
Surgical treatment is preferable in 

situations where rapid improvement of 
the patient’s condition is required (e.g., 
in severe progressive disease or in the 
presence of significant complications 
such as osteoporosis with spontaneous 
fractures or malignant hypertension) 
and when the pituitary tumor is clear-
ly visible on MRI. In cases of protracted 
disease, when the patient’s condition al-
lows a long wait until remission occurs, 
or when MRI shows only indirect signs of 
the adenoma or its size is too small for 
surgical intervention, radiosurgery can 
be chosen as the main method of treat-
ment.8,16 

Most researchers note that stable 
remission in NIC after surgical removal 
of the adenoma is achieved in approxi-
mately 80-90% of cases, which signifi-
cantly increases the effectiveness of 
treatment, especially in severe cases of 
the disease.15,18 

However, European experts studying 
NIC have shown that the recurrence rate 
after microsurgical removal of adenoma 
can reach 20%, and the risk of postop-
erative complications is 15%. Common 
complications of radiation therapy in-
clude post-radiation encephalopathy 
(5-20%) and hypopituitarism.19 Compli-
cations such as visual impairment or 
other cranial nerve problems after SRS 
for GN are rare and occur in only 3% of 
patients. After proton irradiation of the 
pituitary gland, thyroid-stimulating hor-
mone deficiency (TSH) is often detected 
(35-42%), less often - ACTH (30-39%) or 
gonadotropin deficiency (15-29%).22 The 
process of decreasing the level of tropic 
hormones includes primary deficiency of 
somatotropic hormone and gonadotropic 
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Abstract
Background. Modern imaging techniques, such as computed tomography (CT) and 

magnetic resonance imaging (MRI), are vital for diagnosing and monitoring diseases. 
Despite their value, challenges include high costs, radiation risks, and limited acces-
sibility. Effective use requires collaboration between general practitioners (GPs) and 
radiologists. Misguided referrals burden healthcare systems, while underuse delays 
diagnoses.

Objective. This study assesses GPs’ awareness of CT/MRI indications, examines 
challenges in referrals under the mandatory social health insurance framework, and 
analyzes radiologists’ views on unjustified referrals.

Methods. Two surveys were conducted: one among 108 radiologists in Almaty and 
Astana and another among 163 GPs in Almaty and the Almaty region. Questionnaires 
included closed and open-ended questions, and responses were analyzed to identify 
barriers and optimize diagnostic processes.

Results. Among radiologists, 56.5% reported more than five unjustified referrals 
per month, with CT being the most overused modality (80.6%). Reasons included GPs’ 
lack of knowledge about indications (66.7%) and patient pressure (67.6%). GPs cited 
limited mandatory social health insurance framework quotas (29.3%) and long waiting 
times (19.9%) as significant barriers. Both groups emphasized the need for clear clini-
cal guidelines, enhanced education, and better interprofessional communication.

Conclusion: Systemic improvements in radiology services are necessary. Key rec-
ommendations include developing national clinical guidelines, educating GPs on CT/
MRI indications, and streamlining administrative processes. These measures will re-
duce unjustified imaging, improve resource use, and enhance patient care.
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Introduction
Modern imaging techniques such as 

computed tomography (CT) and magnet-
ic resonance imaging (MRI) play a key 
role in the diagnosis and monitoring of 
various diseases. These technologies 
provide highly accurate information 
about the condition of organs and tissues, 
which helps to improve the effectiveness 
of treatment. However, there are a num-
ber of challenges to their use, including 
high cost, the need for radiation risk as-
sessment (in the case of CT), and limited 
availability in some regions.1,2

An important aspect of the rational 
use of imaging modalities is the inter-
disciplinary collaboration between gen-
eral practitioners (GPs) and radiologists. 
GPs are often the first decision-makers 
in deciding whether to prescribe CT or 
MRI, while radiologists provide expert 
judgment and interpretation of the ap-
propriateness of thesae modalities. 
Unwarranted prescriptions may result 
in unnecessary burden on patients and 
health care systems, and underutiliza-
tion may delay diagnosis.3

The aim of this work is to analyze 
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the awareness of GPs about the indica-
tions for CT and MRI and the problems 
they face in prescribing high-tech tests, 
as well as to assess the reasons for un-
justified prescription of tests through 
the eyes of a radiologist, based on the 
results of their questionnaires. Analysis 
of interaction and perception of these 
specialists will allow identifying key bar-
riers and suggestions for optimization of 
diagnostic processes.

Materials and Methods
A questionnaire survey was conducted 

among 108 radiologists of large medical 
organizations, cities of republican signifi-
cance (Almaty, Astana) using Google form 
(online questionnaire). The questionnaire 
consisted of 12 questions, 11 with answer 
options and 1 open-ended question, 3 of 
them with multiple-choice answers.  

By type of medical organization: 61 
radiologists from city hospitals (56.5%), 
18 employees of Research Institutes 
(16.7%), 21 physicians from private clin-
ics (19.4%) and 8 radiologists from other 
types of medical enterprises (7.4%) 

The data of the survey of 163 GPs 
on the topic “Assignment of CT and MRI 
examinations within the framework of 
mandatory social health insurance” 
were also analyzed by means of ques-
tionnaire survey in Almaty city and Al-
maty region. The data of questionnaire 
survey of 163 GPs were analyzed, 86 of 
which responded in paper form, 77 were 
surveyed online. The questionnaire con-
sisted of 15 questions, with 11 single and 
4 multiple-choice answers.

Results
Out of 108 radiologists, 35 of them 

had up to 5 years of experience in ra-
diology, which is 32.4%; 36 doctors with 
5 to 10 years of experience - 33.3%; 29 
doctors with 11 to 20 years of experience 
- 26.9% and 8 doctors with more than 20 
years of experience - 7.4%. 

The frequency of unjustified investi-
gations per month according to radiol-
ogists is: more than 5 cases per month 
- 61 (56,5%), from 1 to 5 cases - 30,6% 
(33) and less than 1 case - 13% (14), pre-
sented in Diagram 1.

Figure 1. 
Frequency of unjustified 

studies per month

The most frequently unreasonably 
prescribed investigations are the follow-
ing: CT - 87 (80.6%), MRI - 29 (26.9%), 
contrast-enhanced studies - 40 (37%), 
other (ultrasound, X-ray, mammogra-
phy, etc.) - 11 (10%). More detailed data 
are shown in Diagram No. 2.

The categories of patients with the 
most frequent unjustified appointments 
for investigations are presented below: 
Patients with complaints that can be eval-
uated by other methods (e.g. ultrasound 
or radiography) - 77 (71.3%); Patients 
with no clear indications for investigation 
- 65 (60.2%); Patients insisting on investi-
gation - 69 (63.9%), others - 2 (1.8%).

Radiologists consider the main rea-

sons for unjustified appointments to be: 
Lack of knowledge of doctors about CT/
MRI indications - 72 (66.7%), Pressure 
from patients - 73 (67.6%), Pressure from 
administration about plan fulfillment - 
37 (34.3%), Unnecessary reinsurance of 
doctor - 63 (58.3%), Lack of clear recom-
mendations or protocols in mandatory 
social health insurance - 52 (48.1%). 

Regarding the assessment of com-
pliance of the mandatory social health 
insurance tarifficator list with the real 
costs of radiologic examinations, the fol-
lowing results were obtained: 5 (4.6%) 
believe that they fully comply, 27 (25%) 
partially comply, 76 (70.3%) do not com-
ply, the real cost is higher than believed.
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Do doctors receive additional pay-
ments for trials within the framework of 
MHI, the following comments were giv-
en: yes, regularly - 12 (11.1%); yes, but 
rarely - 16 (14.8%); no, I do not receive 
- 64 (59.3%); found it difficult to answer 
- 16 (14.8%). 

As for the suggestions to reduce 
unjustified appointments for investi-
gations, the following options were re-
ceived: Raising awareness of GP phy-
sicians about protocols and indications 
- 82 (75.9%); Introduction of mandatory 
coordination with radiologists before 
appointing investigations - 59 (54.6%); 
Development of clear clinical guide-
lines for GP physicians - 75 (69.4%); Re-
striction of CT/MRI appointments within 
the framework of MHI for some cases 
- 36 (33.3%).

According to the results of the ques-
tionnaire survey of GPs, the number of 
doctors working in the city polyclinic was 
114 (69.9%), working in private organi-
zations was 11 (6.75%), combining/other 

was 38 (23.31%) out of 163. 
The mean age of the physicians was 

30-40 years and mean work experience 
was 5-10 years.

The frequency of appointments for 
investigations by GPs within the frame-
work of MHI was: 70 (42.9%) physi-
cians answered “1-5 times a month”, 
67(41.1%) - less than once a month and 
26 (16.0%)- more than 5 times a month.

Physicians consider the following 
as the main difficulties in prescribing 
CT and MRI scans: Limited MHI quotas 
– 72 (29.3%); Long waiting time before 
the study – 49 (19.9%); The list of stud-
ies conducted under MHI is limited – 36 
(14.6%); No clear indications for the 
study – 32 (13.0%); Long waiting time for 
the conclusion – 24 (9.8%);

To the question “How often do you 
face unjustified referrals for CT or 
MRI?”: 68 (41.7%) physicians answered 
“Rarely”, 44 (27.0%) -“Sometimes”, 30 
(18.4%) -“Often”, 18 (11.0%) -“Never”, 
and 3 (1.8%) -“Always”.

Figure 2. 
Distribution of unjustified 
appointments by type of trials

Figure 3. 
Main difficulties 
in prescribing CT and MRI 
scans
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Gaps and shortcomings in radiology 
diagnostics according to primary care 
physicians are as follows: 60 (34.9%) 
doctors noted - Lack of standards and 
protocols for prescribing and perform-
ing examinations, which can lead to re-
dundant or unnecessary examinations; 
Insufficient integration between differ-
ent levels of medical care, which leads 
to inconsistencies in referrals for ex-
aminations – 30 (17.4%); Lack of quali-
fied specialists, which makes it difficult 
to perform high-tech examinations – 24 
(14%); There are no problems, because 
radial diagnostics is not within our com-
petence – 23 (13.4%); Don’t know - noted 
by 35 (20.4%).

To the question “What risk factors in 
your opinion cause the increase in the 
number of CT and MRI examinations?”: 
61 (30%) physicians noted - It is neces-
sary to introduce mandatory informing 
patients about radiation exposure and 
possible alternatives; 43 (21.1%) - Lack 
of informational activities for patients 
about explaining the risks and benefits 
of CT and MRI, 41 (20.1%) - Low level 
of patients’ awareness about the risks 
and necessity of the studies; 32 (15.7%) 

- Training of physicians to better explain 
the necessity of the studies; 27 (13.2%) 
- Lack of explanatory work on the part 
of physicians (lack of time at appoint-
ments), which may lead to excessive 
prescriptions.

In the question about the develop-
ment of approaches to determine the 
need for high-tech methods of radiation 
diagnostics, doctors consider the follow-
ing necessary: Development of method-
ological recommendations for doctors of 
polyclinics to determine the indications 
for referrals to CT and MRI can improve 
integration between doctors of different 
specialties – 60 (32.3%); Conducting reg-
ular surveys and studies substantiate the 
needs of the population in high-tech re-
search – 38 (20.4%); Lack of data in wide 
access about the real needs of the popu-
lation in diagnostic services – 37 (19.9%); 
Lack of a systematic approach to assess-
ing the need for high-tech research in 
medical organizations necessitates de-
velopment – 37 (19.9%); Assessment and 
revision of needs for diagnostic services 
is possible on the basis of up-to-date data 
through the creation of interdisciplinary 
working groups – 14 (7.5%).

Figure 4. 
The need to develop 

approaches to determining the 
need for high-tech methods of 

radiology diagnostics

Discussion
The results of the study demonstrate 

important aspects of the current situa-
tion in the utilization of high-tech radio-
therapy diagnostic techniques, including 
CT and MRI, and indicate key gaps and 
challenges faced by physicians.

The distribution of radiologists by 
years of experience shows that the most 

significant part of the sample consists 
of specialists with up to 10 years of ex-
perience (65.7%). This may indicate that 
the majority of practicing radiologists 
are in the active phase of their profes-
sional activity. The small percentage of 
specialists with more than 20 years of 
experience (7.4%) indicates the need 
to attract experienced personnel to the 
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field to improve mentoring and knowl-
edge transfer.

The data on the frequency of un-
justified prescriptions is alarming, with 
more than half of radiologists (56.5%) 
reporting more than 5 such cases per 
month. This indicates a systemic prob-
lem that may be related to lack of physi-
cian knowledge, lack of strict protocols, 
or the influence of external factors such 
as patient and administrative pressure.

The most frequently unnecessari-
ly prescribed diagnostic method is CT 
(80.6%), which emphasizes the need 
for attention to the rational use of this 
resource-intensive method associated 
with radiation exposure. MRI (26.9%) 
and contrast-enhanced studies (37%) 
also account for a significant share. This 
indicates the need for additional training 
of general practitioners (GPs) and the 
introduction of restrictions on such pre-
scriptions in cases where they are inap-
propriate.

Analysis of the categories of patients 
with unjustified appointments highlights 
the main problems: a significant pro-
portion of tests are performed in the 
absence of clear indications (60.2%) 
or in cases where the diagnosis can be 
established using less costly methods 
(71.3%). Also, patient insistence (63.9%) 
is an important factor emphasizing the 
need to work with patient expectations 
and inform them about diagnostic op-
tions.

Radiologists cited lack of knowledge 
of GP physicians (66.7%) and patient 
pressure (67.6%) as the main reasons 
for unjustified prescriptions. These data 
point to the need for systematic educa-
tional activities and the introduction of 
protocols that would allow GP physicians 
to act confidently, excluding redundant 
investigations. Pressure from the ad-
ministration (34.3%) is also a significant 
factor emphasizing the need to revise 
management approaches.

The overwhelming majority of ra-
diologists (70.3%) believe that the cur-
rent tarifficator for mandatory medical 
social insurance does not correspond to 
the real costs of conducting trials. This 
indicates the need to revise the financial 
model of mandatory medical social in-
surance to ensure adequate compensa-
tion of costs for high-tech trials.

The majority of radiologists (59.3%) 
do not receive additional payments for 
trials under the MHI, which may reduce 
their motivation to participate in the 
development of the system. Fair remu-
neration for performing complex trials 
could be an incentive to improve the 
quality of services.

The results of the survey of prima-
ry care physicians show that the main 
group of respondents are doctors work-
ing in urban polyclinics (69.9%), which 
logically reflects the structure of prima-
ry health care in urban settings. About 
a quarter of respondents combine work 
in other organizations, this may indicate 
a high workload of primary care physi-
cians. The average age of physicians 
(30-40 years) and length of service (5-
10 years) indicate an active professional 
period, which makes their opinions par-
ticularly valuable for analyzing current 
problems.

The frequency of prescribing trials 
within the MHI varies, with 42.9% of phy-
sicians prescribing trials 1-5 times per 
month and 41.1% prescribing trials less 
than once. Only 16% of physicians pre-
scribe trials more than 5 times a month, 
which may be due to quota restrictions, 
lack of physician awareness, or lack of 
clear protocols. This figure emphasizes 
the need to analyze the factors influ-
encing the use of high-tech diagnostic 
methods.

The frequency of unjustified refer-
rals is of concern. Although 41.7% of 
physicians noted that they encounter 
such cases rarely, 18.4% reported that it 
happens frequently. The main reason for 
unjustified referrals may be the lack of 
standards and protocols (34.9%), which 
is confirmed by the high proportion of 
physicians’ responses to this item. In-
sufficient integration between levels of 
medical care (17.4%) also affects the 
compliance of referrals with clinical re-
quirements.

Physicians noted the lack of stan-
dards and protocols (34.9%) as the main 
problem that leads to unnecessary tests. 
Insufficient integration between lev-
els of medical care (17.4%) and lack of 
qualified specialists (14%) also create 
barriers to effective use of diagnostic 
methods. It is noteworthy that 20.4% of 
respondents found it difficult to answer 
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this question, which may indicate that 
physicians are not sufficiently informed 
about the organizational aspects of radi-
al diagnostics.

Among GP physicians the key diffi-
culties are limited MHI quotas (29.3%) 
and long waiting times for trials (19.9%). 
For radiologists, the lack of clear pro-
tocols (48.1%) and pressure from the 
administration (34.3%) remain the main 
problems. Both aspects indicate the 
need to optimize organizational process-
es and funding.

Both radiologists and GP physicians 
emphasize the low awareness of pa-
tients about the risks and necessity of 
investigations. There is also a lack of in-
formation activities for patients (21.1%) 
and lack of explanatory work on the part 
of doctors (13.2%). The introduction of 
mandatory informing of patients about 
radiation exposure and possible alter-
natives (30%) could significantly reduce 
unjustified prescriptions.

A common proposal for both groups 
is the development of methodological 
recommendations for GP physicians 
(75.9% among radiologists and 32.3% 
among GPs). The introduction of man-
datory coordination with radiologists 
(54.6%) is also seen as an important step 
to improve the quality of the diagnostic 
process. Eliminating gaps in protocols 
and systematizing approaches to as-
sessing the need for diagnostic services 
(19.9%) would improve interdisciplinary 
collaboration.

Limitations.  The study relies on 
self-reported data from surveys, may 
introduce bias due subjective respons-

es. The geographic focus on Almaty and 
Astana the generalizability of findings to 
other regions or countries. 

What’s known? Unjustified referrals 
for CT and MRI are a global concern, 
contributing to resource overuse and 
unnecessary patient exposure to risks. 
General practitioners often lack ade-
quate knowledge about imaging indica-
tions, which affects the appropriatness 
of referrals.  

What’s new? This study highlights 
the specific barriers faced by GPs and 
radiologists within the mandatory social 
health insurance framework in Kazakh-
stan, such as limited qoutas and long 
waiting times. It quantifies the extent of 
unjustified referrals with 56,5 % of ra-
diologists reporting frequent cases and 
CT being the most overused modality. 

Conclusion
The results of questionnaires of ra-

diologists and GPs demonstrate the 
need for systemic changes in the orga-
nization of radial diagnostics. The main 
directions of work include: Development 
of educational programs for general 
physicians about indications for CT and 
MRI; Informing patients about risks and 
alternative methods of diagnostics; Op-
timization of the quota system and orga-
nizational processes of providing high-
tech methods of radiation diagnostics; 
Development of clinical recommenda-
tions at the republican level for doctors 
of all specialties; These measures will 
not only reduce the number of unjusti-
fied prescriptions, but also improve the 
availability and quality of high-tech diag-
nostic methods for patients.
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К 90-летию академика РАЕН, 
профессора Г. Н. Андреева   

	 Г. Н. Андреев родился 
07.01.1934 года, в селе Никольском 
Оренбургской области, в семье слу-
жащих. Отец – Николай Емельянович 
Андреев, доктор химических наук, 
известный партийный работник, пар-
торг ЦК Березниковского химического 
комбината Мордовской АССР (теперь 
Пермская область). Репрессирован в 
1937 году. Мать – Фаина Даниловна 
Концевая-Андреева, преподаватель 
истории и географии средней шко-
лы, парторг школы. Репрессирована в 
1938 году, сослана в Казахстан, в Актю-
бинскую область.

Г. Н. Андреев закончил среднюю 
школу в 1951 году с серебряной меда-
лью в поселке Шубар-Кудук, Актюбин-
ской области. В связи с тем, что был 
сыном репрессированных родителей 
Андреев Г.Н. не был допущен к кон-
курсу для поступления в Военно-меди-
цинскую Морскую Академию. В том же 
году поступил на лечебный факультет 
Казахского Государственного меди-
цинского института города Алма-Аты, 
который закончил с отличием в 1957 
году. Был рекомендован в аспиранту-
ру, но по комсомольской путевке уе-
хал работать в Хобдинскую районную 
больницу Актюбинской области, где 
проработал 5 лет.

В 1962 году Г. Н. Андреев поступил 
в клиническую ординатуру на кафедру 
госпитальной хирургии Алма-Атин-
ского Государственного медицинского 
института, возглавляемую заслужен-
ным деятелем науки, доктором ме-
дицинских наук, профессором М. И. 
Брякиным. По окончании клинической 
ординатуры был оставлен на кафедре 
аспирантом. В 1968 году защитил кан-
дидатскую диссертацию, которая была 
посвящена экспериментально-клини-
ческому изучению результатов опе-
рации Нобля, как метода лечения 
спаечной кишечной непроходимости. 
Модификация энтеропликации, пред-
ложенная Г.Н. Андреевым, заняла свое 
место в лечении спаечной кишечной 
непроходимости. 

В 1968 г. прошел по конкурсу асси-
стентом кафедры госпитальной хирур-
гии, отвечал за лечебную и научную 
работу

С 1971 года бессменно руководил 
научным студенческим кружком кафе-
дры, был членом совета НИРС лечеб-
ного факультета и института.

В 1981 году на базе БСМП был ор-
ганизован Республиканский центр хи-
рургии портальной гипертензии Казах-
стана как филиал Всесоюзного центра 
портальной гипертензии, где продол-
жались многосторонние клинические 
исследования различных осложнений 
портальной гипертензии. Руководи-
мый Г. Н. Андреевым центр был при-
знан лучшим в СССР академиком Б. В. 
Петровским.

В 1990 году во втором Московском 
медицинском институте имени И.М. 
Сеченова Г. Н. Андреевым была защи-
щена докторская диссертация на тему 
«Диагностика и лечение осложнений 
портальной гипертензии» 

С 1997 года профессор Г. Н. Андре-
ев работал по контракту в институте 
медицинского образования, НовГу, на 
кафедре госпитальной хирургии в го-
роде Великий Новгород.    
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Профессор Г. Н. Андреев автор 524 
публикаций, посвященных вопросам 
ургентной хирургии и портальной ги-
пертензии, в т.ч. 24 монографии. Под 
его редакцией вышло 2 учебных по-
собия для студентов старших курсов 
медицинских институтов, 28 научных и 
учебно-методических рекомендаций, 
капитальное руководство по гепатоло-
гии с курсом клинической биохимии.

Под руководством профессора Г.Н. 
Андреева было защищено 5 доктор-
ских и 24 кандидатских диссертаций, 
из них 2 докторские, 12 кандидатских 
посвящены проблеме портальной ги-
пертензии.

В 1998 году профессор Г. Н. Ан-
дреев избран академиком Российской 
Академии естественных наук, с 1996 
года действительный член Ассоциации 
хирургов стран СНГ имени Н. И. Пи-
рогова, Международной Ассоциации 
хирургов-гепатологов, интернацио-
нального клуба гастроэнтерологов-ге-
патологов. Профессор Г. Н. Андреев 
дважды награжден почетным знаком 
«Отличник здравоохранения СССР» 
(1961 и 1990 годы), медалью «Ветеран 
труда СССР» (1990 год). В 2007 году 
Г.Н. Андреев был объявлен: «Челове-
ком года».

В 2009 г. профессору Г.Н. Андрееву 
присвоено звание «Заслуженный дея-
тель науки РФ»      

Работая в Новгородском универ-

ситете, профессор Г. Н. Андреев го-
товил научные кадры не только, для 
северо-запада России, но и для Ре-
спублики Казахстан. Под его руко-
водством защищены 5 кандидатских 
диссертаций преподавателями Казах-
ского Национального медицинского 
университета им. С. Д. Асфендиарова. 
Профессор Г.Н. Андреев создал школу 
гепатологов РК и северо-запада Рос-
сии. Всю свою жизнь профессор Ген-
надий Николаевич посвятил делу спа-
сения человеческих жизней, ибо ему 
было свойственно глубокое состра-
дание к пациентам, их боли, человеч-
ность и бескорыстие. Он воспитал не 
одно поколение своих последователей 
и многочисленных учеников, хирургов, 
как в России, так и в ближнем зарубе-
жье, которые продолжают дело своего 
любимого учителя, не нарушая преем-
ственности его дела. 

Скоропостижная смерть прервала, 
научно-практическую деятельность 
академика РАЕН, «Заслуженного дея-
теля РФ», доктора медицинских наук, 
профессора Геннадия Николаеви-
ча Андреева, в 2009г. По книгам Г. Н. 
Андреева учатся врачи, студенты ме-
дицинских вузов РФ, республики Ка-
захстана, создают модели портальной 
гипертензии в эксперименте.

Ученики проф. Г. Н. Андреева 
успешно выполняют трансплантации 
печени на уровне мировых стандартов.

Профессор   		  А.С. Ибадильдин
Врач			   Б. Аталыков


