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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.
The aim: to examine mechanical strength of the postoperative 

scar of the laparotomy wound depending on the stage of 
oncological process at various terms after surgery performed. 
Materials and Methods: examined 194 physical bodies 
of deceased persons, according to the protocols of the 
pathological examination (in which the card numbers of 
the patients are indicated) and who underwent surgical 
intervention on the organs of the abdominal cavity. 
Results: Summarizing the results of the study, it should be noted 
that on the 1st day after surgery, the mechanical strength of the 
postoperative scar of the laparotomy wound does not depend 
on the stage of the oncological process and the type of surgery 
performed, which proves that there is no significant difference 
in the above-mentioned study groups. Reduced mechanical 
strength of the postoperative scar was found in the main group 
on the 1st day of the study. Similar to the 1st day situation is 
seen on the 2nd and 3rd days of the research. This confirms the 
morphological experimental studies carried out earlier, which 
indicate that malignant neoplasm in the body considerably 
inhibits and slows down the processes of maturation of the 
granulation tissue. The study once again proves the negative 
influence of the presence of a malignant neoplasm on the 
mechanical strength of the postoperative scar of a laparotomy 
wound Conclusions: Oncological process negatively affects 
the mechanical strength of the postoperative scar. Mechanical 
strength of the postoperative scar of the laparotomy wound is 
directly proportional to the stage of oncological process and the 
size of the tumor removed.

Key words. Postoperative eventration, abdominal organs, 
malignant neoplasms, granulation tissue.
Introduction.

In spite of the development of modern medicine, occurrence of 
postoperative eventration remains on a high level and constitutes 
from 0,5 to 2,35%. Lethal outcome in the development of this 
complication is 40-65%, especially when purulent postoperative 
wound appears [1].

Eventration occurs most frequently after urgent abdominal 
surgery in weakened patients of old and elderly ages with low 
immune and biological status of the body.

Despite the development of modern medicine, the incidence 
of postoperative eventation remains at a fairly high level and 
ranges from 0.5 to 2.35%. Mortality in the development of this 
complication reaches 40-65%, especially when it occurs against 
the background of purulent postoperative wound [2].

Most often, eventration occurs after emergency surgical 
interventions on the abdominal organs in weakened elderly and 
senile patients with low immunobiological state of the body 
[3,4].

Patients with malignant neoplasms of the abdominal organs 
with the signs of secondary immune deficiency, cachexia, anemia 
etc., constitute the highest risk group. All these factors directly 
affect the rate of regeneration and the risk of occurrence of 
purulent-septic complications from the side of the postoperative 
wound [5,6].

The study of the mechanical strength of the postoperative scar 
of the laparotomy wound depending on the stage of oncological 
process and the volume of surgery at various periods of the 
surgery will allow determination of the influence of oncological 
process on regeneration rate of the laparotomy wound.    

The objective of the article to examine mechanical strength 
of the postoperative scar of the laparotomy wound depending on 
the stage of oncological process at various terms after surgery 
performed. 
Materials and Methods.

In order to realize the set goal, we examined 194 physical 
bodies of deceased persons, according to the protocols of the 
pathological examination (in which the card numbers of the 
patients are indicated) and who underwent surgical intervention 
on the organs of the abdominal cavity.   

The main group included 147 patients with malignant 
neoplasms of the abdominal organs in the ІІІ-IV stages of the 
disease, who died during the first 7 days of the postoperative 
period.  

Depending on the stage of oncological disease and the volume 
of surgery performed, the main group was divided into two 
subgroups.  

The group of comparison included 47 patients with acute 
surgical noncancerous pathology of the abdominal organs, who 
died within the same terms.  

Table 1 presents the patients distributed depending on the 
surgery performed on the abdominal organs.

There were 89 (45,9%) females and 105 (54,1%) males 
involved in the study. Their average age was 65,9 ± 0,59 years. 
The average length of the laparotomy wound was 27,1 ± 0,25 
cm. Both groups of patients were comparable by their age, 
gender, and length of the postoperative wound.  

Mechanical strength of the postoperative scare of the 
laparotomy wound was measured by means of the method 
similar to that of G.V. Petrovych (2010), during the first 7 
days of the early postoperative period after creation of ICP, 
by measuring the level of ICP at the moment of rupture of the 
postoperative scar of the laparotomy wound, under general 
intravenous anesthesia (chloral hydrate solution 200-250 mg/
kg) [7]. 

After removing the sutures from the skin of the laparotomy 
wound, the edges of the latter were separated to see well the 
line of sutures of the muscle-aponeurotic layer, and the sutures 
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Results.
As already mentioned, patients with malignant neoplasms 

present the signs of secondary immune deficiency, cachexia, 
anemia etc., which produces an extremely negative effect on the 
reparative processes of the laparotomy wound [9]. 

The study of the mechanical strength of the postoperative scar 
of the laparotomy wound considering the stage of oncological 
process will allow determination of a certain dependence with 
the degree of tumor spreading. For this purpose, the main group 
was divided into two subgroups. The first subgroup included 
67 physical bodies of the deceased patients with І-ІІ degrees 
of oncological process, and the second subgroup included 80 
patients with ІІІ-IV degrees.

Evaluating the results of the research presented in Table 2, 
reduced mechanical strength of the postoperative scar is found in 
the main group on the 1st day of the study, though the difference 
is not reliable. Similar to the 1st day situation is seen on the 2nd 
and 3rd days of the research, but a reliable difference between 
the group of comparison and the second subgroup of the main 
group is determined. During the late terms of the observation, 
the parameters of both subgroups of the main group were 
reliably lower than that of the group of comparison. Mechanical 
strength of the postoperative wound during the whole period 
of the study increases gradually in all the research groups. The 
parameters of the second subgroup of the main group are lower 
than that of the first one, though this difference becomes reliable 
beginning with the 4-5th day of the study.

The experimental studies carried out earlier are indicative of 
a certain effect of the surgical volume regarding oncological 
process on the morphological features of the laparotomy wound 
granulation tissue [10].

Examination of the mechanical strength of the postoperative 
scar of the laparotomy wound depending on the volume of 
surgery will enable to identify the role of the latter in occurrence 
of postoperative eventration. 

For this purpose, the main group is divided into two 
subgroups. The first subgroup included 55 physical bodies of 
deceased people who underwent symptomatic surgery, that is, 
tumor volume after surgery remained unchanged.  The second 
subgroup included 92 physical bodies of deceased people, 
who underwent radical or palliative surgery when tumor was 
completely removed, or its volume was partially reduced [11]. 

The results of the study presented in Table 3 are indicative 
of decreased mechanical strength of the postoperative scar in 
the main group, especially in the second subgroup on the 1st 
day after surgery performed, but the difference is not reliable. 
Similar situation is seen during the following terms of the study, 
except unreliable difference between the parameters of the 
comparison group and the first subgroup on the 2-3rd days of the 
study. The parameters of the second subgroup of the main group 
are lower than that of the first one, though this difference is 
reliable since the 4-5th day of the observation. Reliable increase 
of mechanical strength of the postoperative scar is found in all 
the research groups during the whole term of the observation.  

were removed. Then a latex container (condom) was introduced 
into the abdominal cavity through a small lateral opening. The 
latter was inflated with air using a compressor and the level of 
pressure was measured by means of the manometer Car Air 
Pump (model № CZK-3668), at the moment of the beginning of 
the rupture of the wound edges of the muscle-aponeurotic layer. 

All the patients during their hospital stay were provided with 
standard postoperative treatment according to the protocols of 
medical aid given to patients with urgent surgical pathology of 
the abdominal organs [8].

Intra-abdominal pressure (IBP) and abdominal perfusion 
pressure (ABP) were determined 3 times a day during the first 
12 days of the early postoperative period.

The ICP level was measured through the bladder in the 
following way: after its complete emptying, 25.0 ml of 
physiological solution was injected through the Foley catheter. 
A device for transvesical ICP measurement was attached to the 
catheter [8-10].

The obtained digital data in cm of water column were 
translated into mm Hg, as this unit of measurement is widely 
used in clinical practice, based on the calculation that 1 mm Hg 
is approximately equal to 1.36 cm of water column [9].

APT was defined as the difference between mean arterial 
pressure (SBP) and ICP (AP = SBP – ICP). SBP was defined as 
the sum of one systolic blood pressure (SBP) and two diastolic 
blood pressures arterial pressure (BP) divided by 3 (SBP = (BP 
+ DBP + DBP)/3) [9,10].

The average level of ICP and APT was calculated by dividing 
the sum of the above values obtained during the first 10 days 
of the early postoperative period, divided by the number of 
observations. 
Statistical analysis.

The obtained results were statistically processed by means of 
electronic tables Microsoft Excel and the package of statistical 
processing program PAST. Shapiro-Wilk tests were used 
to check the normality of data distribution in the samples. 
Differences between research groups were determined using 
the Mann-Whitney test.  The result was reliable when the 
probability ration was ≤ 0,05, which is commonly accepted in 
medical-biological studies.

Surgery Group of patients Abs. %Comparison Main 
Distal resection of the 
stomach 7 23 30 15,6

Gastrectomy 4 14 18 9,3
Resection of the small 
intestine 12 4 16 8,2

Right hemicolectomy 9 48 57 29,4
Left hemicolectomy 5 24 29 14,9
Resection of the sigmoid 
colon 7 15 22 11,3

Hartmann’s operation 3 19 22 11,3
Total: 47 147 194 100

Table 1. Distribution of patients of both groups of the research 
depending on the surgery performed, abs., %.
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Discussion.
Summarizing the results of the study, it should be noted that 

on the 1st day after surgery, the mechanical strength of the 
postoperative scar of the laparotomy wound does not depend 
on the stage of the oncological process and the type of surgery 
performed, which proves that there is no significant difference 
in the above-mentioned study groups. However, starting from 
2-3 days, the mechanical strength of the postoperative scar, 
in the presence of metastatic tumor spread (stage III-IV of the 
oncological process), as well as radical or palliative surgical 
interventions, is significantly lower throughout the study period. 

It should be noted that the oncological process without 
metastatic spread (stages I-II of the oncological process) and 
symptomatic surgical intervention (no effect on the tumor 
process) lead only in the longer term (4-5 days) to a probable 
decrease in the strength of the postoperative scar. However, 
it should be noted that the created ICH negatively affects the 
strength of the postoperative scar. Thus, a constant increase in 
ICP to 20 smH2O leads to a decrease in the mechanical strength 
of the postoperative scar, but the latter returns to normal on the 
7th day of observation [1,8,9,10].   

It should be noted that the strength of the postoperative scar 
depends on the level of ICP, since the increase of the latter to 40 
smH2O leads to probably lower indicators.

Also, it should be added that the dynamics of the growth of 
the mechanical strength of the postoperative scar during the 
entire period of the study is improbable when the ICP increases 
to 40 smH2O, which indicates a significant slowing down of 

the processes of maturation of the granulation tissue of the 
laparotomy wound.

Therefore, the created ICH leads to a decrease in the 
mechanical strength of the postoperative scar of the laparotomy 
wound. The degree of negative influence of ICH on the strength 
of the postoperative scar is inversely proportional to the level 
of ICH [10].

Thus, the study once again proves the negative impact of the 
presence of a malignant neoplasm on the mechanical strength 
of the postoperative scar of a laparotomy wound, which 
is explained by a significant inhibition and slowing of the 
maturation of granulation tissue [5,7,10].

The results obtained indicate a certain dependence of the 
mechanical strength of the postoperative laparotomy wound 
scar on the degree of tumor spread throughout the body. That 
is, the higher the stage of the oncological process, the more 
pronounced the phenomena of secondary immunodeficiency, 
cachexia, anemia, etc. are, which directly affect the rate of 
reparative processes [5,9,10]. Therefore, the mechanical 
strength of the postoperative laparotomy wound scar is lower 
at the III-IV stages of the oncological process, where there are 
metastases, especially distant ones. 

Worse maturation of the granulation tissue of the laparotomy 
wound after removal of the tumor element (radical or palliative 
surgery) is explained by a relatively greater surgical trauma, 
which leads to a deepening of the above pathological processes 
caused by malignancy. In symptomatic surgical interventions, 
the surgical trauma is much less since the tumor is not removed. 

Term after surgery performed
Research groups pf physical bodies of the decease people

Comparison Main 
First subgroup Second subgroup

1st day 228,5 ± 11,36
n=12

213,8 ± 8,54
n=16; p>0,05

204,3 ± 8,23
n=20; p>0,05; p1>0,05

2-3 days 316,2 ± 12,01
n=14

297,3 ± 9,32
n=18; p>0,05

270,1 ± 6,01
n=22; p<0,05; p1>0,05

4-5 days 421,3 ± 13,89
n=11

377,1 ± 12,65
n=17; p<0,05

341,8 ± 7,77
n=20; p<0,001; p1<0,05

6-7 days 582,3 ± 14,85
n=10

493,5 ± 9,85
n=16; p<0,001

452,4 ± 8,96
n=18; p<0,001; p1<0,01

Note: n–number of observations; p–difference against the group of comparison;p1 – difference between both subgroups of the main group.

Table 2. Mechanical strength of the postoperative scar of the laparotomy wound in patients with malignant neoplasms of the abdominal cavity 
depending on the stage of oncological process at different terms of the study (M±m), mmHg.

Term after surgery performed
Research groups of physical bodies of deceased people 

Comparison Main 
First subgroup Second subgroup

1st day 228,5 ± 11,36
n=12

219,5 ± 6,42
n=14; p>0,05

201,5 ± 8,55
n=22; p>0,05; p1>0,05

2-3 days 316,2 ± 12,01
n=14

296,7 ± 9,69
n=14; p>0,05

274,6 ± 6,69
n=26; p<0,05; p1>0,05

4-5 days 421,3 ± 13,89
n=11

379,6 ± 12,92
n=15; p<0,05

343,3 ± 8,21
n=22; p<0,001; p1<0,05

6-7 days 582,3 ± 14,85
n=10

507,8 ± 9,77
n=12; p<0,001

452,1 ± 8,69
n=22; p<0,001; p1<0,001

Table 3. Mechanical strength of the postoperative scar of the laparotomy wound in patients with malignant neoplasms of the abdominal cavity 
depending on the type of surgery performed in different terms of the observation (M±m), mmHg.

Note: n–number of observations; p–difference against the group of comparison;p1 – difference between both subgroups of the main group.
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This means much less blood loss and a shorter duration of 
surgery. Similar results were obtained in the morphological 
study of granulation tissue of the laparotomy wound, depending 
on the type of surgical intervention performed [5,10].  

Thus, summarizing the results of the study, it can be concluded 
that the mechanical strength of the postoperative scar of the 
laparotomy wound in cancer patients directly depends on the 
stage of the cancer process and the volume of the removed 
tumor.
Conclusion.

1. The mechanical strength of postoperative laparotomy wound 
scar is 1.12 times (p<0.05) lower in stages I-II of oncological 
process and 1.23 times (p<0.01) in stages III-IV compared to 
non-oncological pathology.

2. Performing symptomatic surgery in cancer patients leads 
to a decrease in the mechanical strength of the postoperative 
laparotomy wound scar by 1.1 times (p<0.05), and by 1.22 times 
(p<0.01) in radical and palliative surgery. Oncologic process 
in the body and surgery performed at the same time produce 
a negative effect on mechanical strength of the postoperative 
scar of the laparotomy wound since the second day of the early 
postoperative period.
Prospects of further studies.

In the future, we consider it reasonable to investigate the 
effect of malignant neoplasm on the mechanical strength 
of the postoperative scar of the laparotomy wound in the 
experiment and the influence of intra-abdominal hypertension 
on the morphological features of the granulation tissue of the 
postoperative scar of the laparotomy wound. 
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