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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Introduction: There are many unresolved questions regarding 

the features of surgical aggression in the open method of 
treatment of severe forms of peritonitis. There are isolated 
publications in the literature on the risk features of these 
interventions, despite the high prevalence of the problem.

The Purpose of this study: was to study the features of 
surgical aggression in the open method of treatment of severe 
forms of peritonitis.

Methods: The study included 205 patients with severe forms 
of purulent peritonitis treated at the Emergency Hospital in 
Aktobe (n=205). To assess the factors of surgical aggression, the 
reliability of the results was evaluated by variational statistics 
according to the Student's t-criterion, taking into account the 
degree of freedom, at p < 0.05 and p < 0.01, with the calculation 
of arithmetic averages and their average errors (M + m). The 
data are presented as an average value ± standard deviation or 
median and percentiles, p-values less than 0.05 were considered 
significant.

Results: Based on the results obtained, it was found that the 
frequency of repeated laparosanation surgical interventions 
in one patient was 2.8 ± 0.3 times against the background of 
purulent-inflammatory process in the abdominal cavity, a high 
degree of stress index of the regulatory systems of the body 
during sanitation was revealed – up to 1460.9 ± 101.5 units, 
postural reactions of blood circulation and respiration in 7.55% 
and metabolic disorders homeostasis.

Conclusions: Aggressive factors affecting patients and 
causing the risk of multiple laparosanation interventions at the 
stages of open surgical treatment of severe forms of peritonitis 
have been identified. The data obtained can be used to develop 
therapeutic and preventive measures to improve the results of 
treatment of severe peritonitis.

Key words. Peritonitis, anesthesia, laparosanation, aggression 
factors.
Introduction.

The problem of ensuring the safety of patients undergoing 
severe surgical interventions remains one of the most urgent 
in anesthesiology and intensive care [1-5]. There is practically 
no scientific forum in the field of anesthesiology and surgery, 
where this problem is not discussed.

This problem is particularly acute in the treatment of severe 
forms of peritonitis, which remains one of the main causes of 
death in patients with acute surgical diseases of the abdominal 
cavity, especially in toxic and in the stage of multiple organ 
failure [6-14].

Significant progress in the results of treatment of this most 
severe contingent of patients was facilitated by the development 
and widespread introduction into modern surgical practice of 

an open method for the treatment of diffuse purulent peritonitis 
[9,15-18]. The use of this method according to the summary 
data of researchers from the CIS countries and foreign authors 
allowed to reduce the mortality rate to 20-30% [19-21].

However, the open method of treating peritonitis, having 
undeniable advantages, is quite aggressive and burdensome for 
patients, carries a potential risk of a number of complications 
that limit its widespread use. We are talking about the problem of 
ensuring the safety of patients if they need repeated, sometimes 
multiple surgical interventions and anesthetic aids, the need for 
which may be repeated every 2-3 days [19,20-24].

Based on the extensive experience of the clinic in the treatment 
of patients with common forms of peritonitis [25], we were 
convinced that repeated and active surgical interventions in 
these patients leads to tension and a decrease in the functional 
mechanisms of homeostasis, the development of dangerous, 
uncontrollable complications, causing a high degree of risk in 
this category of patients. And this indicates the obvious need for 
further targeted research in this area.

The purpose of the study is to study the factors of aggression 
in the open method of treating severe forms of peritonitis.
Materials and Methods.

The study included 205 patients with severe forms of purulent 
peritonitis treated at the Emergency Hospital in Aktobe (n = 205) 
(main group). The data of 143 patients with the same pathology 
(control group) were also retrospectively analyzed. The age of 
patients in both groups ranged from 15 to 82 years. In the main 
group, the average age was 50.2 ± 3.5; 124 men (60.5%), 81 
women (39.5%), 52.1 ± 1.2 years in the control group; 84 men 
(58.8%), 59 women (41.2%). The percentage of patients by 
gender and age in the groups were identical. The assessment 
of the state of homeostasis of patients was carried out on the 
basis of comprehensive studies of the functional state of the 
circulatory systems (rheographic methods), respiration (acid-
base state data, Radiometer, Denmark), vegetative homeostasis 
(cardiointervalography method using a hardware and software 
package (Varicard) with a software package (Control) 
developed by the Bavaria Creischa Clinic (Germany), as well 
as conventional clinical and biochemical analyses of blood, 
urine, reflecting the functional state of the liver, kidneys and the 
degree of intoication of the body. The study was performed in 
accordance with the standards of Good Clinical Practice and the 
Ethics Committee of the M. Ospanov ZKMU.

To assess the factors of surgical aggression, the reliability 
of the results was evaluated by variational statistics according 
to the Student's t-criterion, taking into account the degree 
of freedom, at p < 0.05 and p < 0.01, with the calculation of 
arithmetic averages and their average errors (M + m). The 
data are presented as an average value ± standard deviation or 
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median and percentiles, p-values less than 0.05 were considered 
significant.
Results.

The recurrence of laparosanation and, accordingly, anesthetic 
benefits occurred in 86.4% of cases of treatment of patients with 
purulent peritonitis, while the multiplicity in one patient in the 
main group averaged 2.8 ± 0.3 times, in the control group - 3.2 
± 1.7 (Table 1).

As can be seen from the data presented, 205 patients in the 
main group underwent 584 laparosanations during treatment, 
on average, 2.8 ± 0.3 sanations per patient, respectively, 
and anesthesia. In the majority of 119 (58.1%) patients, 
2-3 abdominal sanation and anesthesia respectively were 
performed, a single one - in 28 (13.6%), 4 - in 31 (15.2%), 5 or 
more laparosanations were performed in 27 (13.2%) patients. 
In the control group, the multiplicity of sanation and anesthesia 
per patient was 3.2 ± 1.7 times (a total of 457 laparosanations). 
At the same time, the number of abdominal sanitizations in each 
patient was different and was determined by both the initial 
severity of peritonitis and the dynamics of its course.

The need for multiple surgical interventions and anesthetic aids 
undoubtedly causes overstrain of regulatory systems and the 
possibility of disruption of homeostasis regulation mechanisms, 
as evidenced by the data of studies of vegetative homeostasis.

Table 2 shows the dynamics of the stress index of homeostasis 
regulatory systems in patients in the main group with open 
treatment of peritonitis.

In patients, both before, during, and after laparosanation, 
increased indices of the stress index of homeostasis regulatory 
systems were noted. Before the laparosanation, the IV was - 
1173.0 ± 121.9 conl.units, during the sanation - 1460.9 ± 101.5 
and on the 1st day of the post-sanation period - 1251.0 ± 112.1 
conl.units, for all values (p < 0.01).

An important factor of aggression in the open treatment of 
peritonitis are various postural reactions that can be observed at 
any stage of treatment and management of patients. We consider 
postural reactions of blood circulation and respiration since they 
mainly occur in patients with severe forms of peritonitis and 
pose an immediate threat to their lives.

The following are the main postural reactions from the 
cardiovascular and respiratory systems that occurred in patients 
at the stages of treatment.

During 584 laparosanation and anesthesia in patients of the main 
group in 7.55% (45 cases), certain postural reactions of blood 
circulation and respiration were observed. From the side of the 
CCC, various hypo- and hyperdynamic reactions with cardiac 
arrhythmias to one degree or another occurred in 6.0% of cases. 
Of these: the frequency of hypotension was 1.7%, hypertension 
- 1.4%, tachycardia - 1.0%, bradycardia - 1.1%, other cardiac 
arrhythmias, extrasystoles, various blockages, etc.) - 0.8%. The 
frequency of depressive reactions on the part of the respiratory 
system was 1.55% of the total number of laparosanation and 
anesthesia. Of these: hypoventilation of the lungs was observed 
in 1.4% and in 0.15% (1 case) respiratory arrest was noted. In 
the control group, during 457 laparosanations and anesthesia 
in 11.4% (52 cases), various postural reactions were observed, 
the nature of which was identical to that in the main group of 
patients.

As a demonstrative example, below we present comparative 
laboratory indicators that determine the initial functional state 
of the liver, kidneys and reflect metabolic homeostasis disorders 
in patients with peritonitis during open surgical treatment of 
peritonitis (Table 4).

The table shows that all patients with hypoproteinemia up 
to 57.20 ± 1.21 g/l and a decrease in diuresis to 0.63± 0.2 ml/
min had bilirubinemia on average up to 25.4± 1.5 mmol/l, 
hyperfermentemia with an increase in AlAT up to 36.21 ±2.34, 
AsAT up to 39.5±3.16 units/l. The products of pathological 
metabolism were increased: plasma creatinine to 0.21±0.02 
mg/l, urea to 14.23± 1.4; residual nitrogen to 16.33±1.4 mmol/l.
Discussion.

Open surgical treatment of severe forms of peritonitis is 
undoubtedly a progressive method in surgery and is sometimes 
the only chance to save the lives of patients with this disease. 
However, along with the positive, it has negative sides, 
disadvantages, and limitations. This is, first of all, the repetition 
and summation of surgical aggression and anesthesia associated 

The multiplicity of laparosanation and anesthesia
in one patient

Number of patients
main group control group 
abs. % abs. %

1 28 13,6 И 7,7
2 65 31,7 36 25,1
3 54 26,3 49 34,3
4 31 15,2 24 16,7
5 and more 27 13,2 23 16,2
Total 205 100 143 100
Note: M ±m = 2.8 ±0.3 laparosanation and anesthesia in the main and 3.2 ± 1.7 in the control group

Table 1. Multiplicity of laparosanation and anesthesia in patients in the main and control groups with open surgical treatment of peritonitis.

An indicator of the degree of 
tension of homeostasis regulatory 
systems

Standard Before
laparosanation During laparosanation After laparosanation

Voltage index (усл.ед) 80-180 1173,0±121,9* 1460,9±101,5* 1251,0±112,1*
Note: * - reliability of differences compared to normal values (p < 0.01)

Table 2. Dynamics of the stress index (SI) of homeostasis regulatory systems in patients in the main group with open surgical treatment of peritonitis.
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with the need for repeated surgical interventions, the multiplicity 
of which can be repeated every 2-3 days. 

As our studies have shown, 584 laparosanations were performed 
in 205 patients of the main group with open surgical treatment 
of peritonitis. On average, the multiplicity of laparosanations 
per patient, and, accordingly, the number of anesthesia was 
2.8 ± 0.3 times. At the same time, the number of abdominal 
sanitizations in each patient was different and was determined 
by both the initial severity of peritonitis and the dynamics of its 
course.

The need for repeated and active surgical interventions in 
the form of laparosanation and anesthesia cause a violation of 
the adaptation of the patient's body to surgical stress with an 
increase in the degree of tension of the regulatory systems of 
homeostasis, as evidenced by the data of studies of vegetative 
homeostasis: IN before laparosanation -1173.0 ± 121.9* 
units, during laparosanation - 1460.9 ± 101.5* units and after 
laparosanation -1251.0 ± 112.1* units. 

The following factors were at the heart of the overstrain of 
the regulatory systems of vegetative homeostasis, firstly, during 
the open surgical treatment of peritonitis in all patients, almost 
without exception, there was a prolonged presence of various 
probes - intestinal or gastric, laparostomy devices, catheters of 
central veins and bladder, drains, sometimes open wounds or 
fistulas, etc., which they often caused a variety of vegetative 
reactions in them.

Further, any message to the patient about the need for repeated 
laparosanation, regardless of its purpose or volume, is quite 
reasonably perceived by him as a repeat operation caused by the 

deterioration of his condition and serves as a source of severe 
experiences. This circumstance can lead to the development of 
presanational depression in patients, up to the development of 
psychoemotional stress. Underestimation of these factors during 
post-rehabilitation intensive therapy causes a negative attitude 
towards anesthesia on the part of the patient and creates certain 
difficulties for the anesthesiologist to ensure a smooth course 
of anesthesia. In addition, if multiple surgical interventions 
and anesthesia were necessary, repeated, additional, or new 
diagnostic examinations of the patient were required (laboratory, 
mandatory sonographic, electrocardiographic, rheographic and 
other functional studies), which also negatively affects the 
patient's psyche. These systemic disorders can persist for a long 
time throughout both the rehabilitation and post-rehabilitation 
periods and lead to a violation of the patient's adequate 
adaptation to surgery.

Thus, laparosanation interventions were performed against 
the background of the already existing tension of the regulatory 
systems of homeostasis, which worsens during repeated 
intervention, which indicated the aggressiveness of these 
interventions for patients. 

During multiple surgical laparosanation interventions, at 
various stages of treatment of patients in 7.55% (45 cases) we 
noted the possibility of their manifestation of various postural 
reactions, mainly from the cardiovascular and respiratory 
systems. And they, in general, pose an immediate threat to life 
in patients with severe septic forms of peritonitis. Hypotension 
(1.7%), hypertension syndrome (1.4%), various cardiac 
arrhythmias (2.9%) were the most common. The frequency of 

The nature of postural reactions of blood circulation, 
respiration

Frequency of postural reactions in patients
main group control group
abs. % аbs. %

hypotension 10 1,7 9 2,0
hypertension 8 1,4 7 1,5
tachycardia 6 1,0 10 2,2
bradycardia 7 1,1 9 2,0
other rhythm disturbances 5 0,8 6 1,3
hypoventilation of the lungs 8 1,4 9 2,0
respiratory arrest 1 0,15 2 0,4
Total: 45 7,55 52 11,4
Total laparosanation and anesthesia 584 100 457 100
Note: % of the total number of laparosanation and anesthesia

Table 3. The nature and frequency of postural circulatory and respiratory reactions in patients in the main and control groups with open surgical 
treatment of peritonitis.

Indicators Unit of measurement Before laparosanation

Bilirubin mmol/l 25,4 ± 1,5*
Protein g/l 57,20 ± 1,21*
AlAT ed/l 36,21 ± 2,34
AsAT ed/l 39,5 ± 3,16
Urea mmol/l 14,2 ± 1,4 *
Creatinine mmol/l 0, 21 ± 0,02
Residual nitrogen mmol/l 16,3 ± 1,4*
Minute diuresis ml/min 0,63 ± 0,2
Note: * - p < 0.05

Table 4. The initial functional state of the liver and kidneys in patients in the main group with open surgical treatment of peritonitis.
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various depressive reactions on the part of the respiratory system 
was 1.55% of the total number of laparosanation and anesthesia.

Similar complications in surgical operations with septic 
complications associated with the patient's position on the 
operating table are described by J. Edward Morgan, Jr., Magid 
S. Michael, Michael J. Murray, Murray M.J. et al.

As we have already noted, postural reactions could be observed 
at all stages of the open method of treatment of peritonitis, while 
it was quite difficult to determine what played the main role 
in their occurrence: pathogenetic mechanisms, the nature of 
laparosanation, features of anesthesia, concomitant pathology or 
all these factors together. So, predisposing factors to them during 
the operation were some positions of patients: for example, for 
better rehabilitation of the pelvis, operating surgeons prefer 
lowering the foot end of the operating table, which is undesirable 
in conditions of insufficiently corrected hypovolemia and 
can lead to hypotension, bradycardia, cardiac arrhythmia, 
hypoventilation of the lungs. The abrupt withdrawal of patients 
from the lateral or Trendelenburg position, their long-term fixed 
position on the operating table, bed, could also affect. They also 
occurred when patients were transferred from a wheelchair to an 
operating table or to a bed, during their transportation (lowering 
and lifting in elevators), especially in patients with concomitant 
diseases of the circulatory and respiratory system, when they 
used complex drug combinations. The perioperative risk of 
cardiovascular complications in the form of life-threatening 
paroxysmal arrhythmias with hemodynamic disorders in severe 
patients is also indicated by data from Murray M.J. et al., as well 
as Kenneth J. Tewman [26,27]. In the intensive care unit, the 
frequent causes of postural reactions were sudden rising or lifting 
of patients for various diagnostic procedures (measurement of 
central venous pressure, X-ray diagnostics, etc.), sharp turns in 
bed during medical procedures (massage, bandages, etc.). Other 
predisposing factors to the occurrence of postural reactions were 
conditions of pronounced paresis and bloating of the intestine 
with a sharp increase in intra-abdominal pressure, restriction of 
chest mobility, high standing of the diaphragm.

From the paretically inflated loops of the intestine and abdominal 
cavity, a large amount of toxins enters the bloodstream, which 
primarily affect the main detoxifying organs - the liver and 
kidneys. Violations of the function of these organs are the 
basis for the intensification of endogenous intoxication with a 
violation of metabolic homeostasis and occurred in all patients.

Our indicators reflect that all patients with severe forms of 
peritonitis who underwent dynamic laparosanation had initial 
metabolic disorders of homeostasis, which in turn act as 
aggressive factors of laparosanation. These are hypoproteinemia 
(57.20 ± 1.21 g/l), decreased diuresis (0.63 ± 0.2 ml/min), total 
bilirubinemia (25.4± 1.5 mmol/L), hyperfermentemia (AlAT 
36.21±2.34 and AsAT 39.5±3.16 units/L). General azotemia 
was also observed in patients (creatinine 0.21±0.02 mg/l, urea 
14.23± 1.4 and residual nitrogen 16.33± 1.4 mmol/L).

Thus, despite the perfect technique of surgeons, performing 
laparosanations with minimal traumatization of patients' tissues 
by itself, the whole complex of effects of aggression factors 
accompanying the open method, in the absence of reliable 
methods of surgical and anesthetic protection and intensive 

therapy, can lead to an aggravation of existing homeostasis 
disorders and pose a threat to the safety of patients. Of course, 
in addition to the above specific, laparosanation interventions in 
the open treatment of peritonitis may be accompanied by other 
aggressive factors inherent in all operations.
Conclusion.

The main factors of surgical aggression in the open method 
of treatment of peritonitis are the multiplicity of surgical 
interventions and anesthesia against the background of 
purulent-inflammatory process in the abdominal cavity (2.8 ± 
0.3 times), a high degree of tension of the regulatory systems of 
homeostasis (with an index of 1460.9 ± 101.5 units), postural 
reactions of blood circulation and respiration (7.55%) and 
violations of metabolic homeostasis.
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