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APPLICATION OF CATGUT SUTURE TO PREVENT EARLY

POST-OPERATIVE COMPLICATIONS IN CASE OF LIVER INJURY
BUKOPUCTAHHS NOJIMEPHOI'O IHIOBHOI'O MATEPHAJLY, IO PO3CMOKTY€ETHCH 3
METOIO IONEPEKEHHSA PAHHIX IICJISIONEPAIIMHUX YCKJIAJTHEHD ITPH
TPAB-MAX INEYIHKHA

Pe3tome. MeTor0 1[bOTO JOCIIKEHHS 0YII0 TOKpAallaHHs PEe3yJbTATiB XipyprivHoOro JiKyBaHHS XBOPUX Ha
TpaBMaTH4YHI YHIKO/PKEHHS TEYiHKM [UISXOM 3aro0iraHHS paHHIX MicIsSonepamiiHuX YCKIaJHeHb THilfHO-
3arajbHOrO XapakTepy, 3 BAKOPUCTAHHIM PO3CMOKTYBILHOTO MOJTIMEPHOT0 MIOBHOTO MaTepially Ta BKIIIO-
YeHHS! BHYTPINTHBOTKAHHHHOTO eNeKTpodope3y aHTUCENTHYHHX 3ac00iB Y KOMIUIEKC JIKYBAIBHUX 3aXOJIiB.
Pobota Oyna BukoHaHa B ekcriepuMeHTi Ha 40 qopociux codakax cepeanboro Macoro Tia 10-18 kr. BeraBka
BIKPHJIOBHX NIBIB HA TpaBMaTH4HI JieQEKTH MEUiHKK € OOIPYHTOBAHOIO 1 JIOBEJICHOO, CIIPUSIE 3aM00IraHHIO
PO3BHUTKY THIMHUX yCKJIaTHEHb Ta 3a0e3MeUeHHs HaJeKHUX YMOB JUIS 3arOEHHS YIIKO/KEHD MEUIHKH.
KurouoBi cjioBa: yIikoKeHHS MTE4iHKH, IIOBHUN MaTepiaj, eJeKTpudHe noje noctiinoro crpymy (EIIIIC).

Traumatic injuries of the liver in general structure of
acute abdominal injuries constitute about 8,2-21,8%,
and are accompanied, depending on the severity of
an injury, by fatal outcome of up to 80% [1]. Suppu-
rative-septic complications after suturing liver injuries
are the main cause of mortality, and they have not
reached the tendency to decrease in recent years [2].

In the structure of postoperative complications
suppurative-inflammatory ones constitute about 30%
and are connected with the insertion of inadequately
chosen suture material [5]. Microbial contamination
in the area of inserting sutures on the liver increases
the degree of inflammatory reaction of the liver tis-
sue resulting in deterioration of reparative processes
and unsatisfactory results [1,3]. Considering the
aforementioned, the question to choose suture mate-
rial in case of liver injuries and its affect on the re-
generation of a traumatic injury is of great im-
portance [4]. Therefore, examination of histopatho-
logical, biochemical and microbiological changes in
the liver in case of inserting absorbable polymeric
suture material was considered to be reasonable.

Objective: to determine peculiarities of repara-
tive properties of the liver after correction of its
traumatic injury by absorbable polymeric suture ma-
terial (vicryl, dexon, capromed, catgut) in combina-
tion with DCEF.

Material and methods. Considering scientific-

methodical peculiarities and certain deontological
restrictions, the research was conducted experimen-
tally. The object of examination was 40 mature dogs
with an average body weight of 10-18 kg. Bioethics:
this experiment complies with the Order of the Min-
istry of Public Health of Ukraine No 281 dated
01.11.200, GLP (1981), Convention of the Council
of Europe on the protection of vertebrate animals
used in experiments and other scientific goals dated
18.03.1986, and other legal acts operating in
Ukraine. Under thiopental sodium narcosis, after
performing superior-median laparotomy, the right
liver lobe was cut 10 cm long and 1,5-2 cm deep
with further inserting catgut sutures — it was the first
set of experiments. Dexon and capromed sutures
were inserted in the second and third set of experi-
ments, and vicryl sutures — in the fourth set of exper-
iments, removed on the 2", 4% 6% 8" and 10" day
of the experiment together with the liver slices. To
study reparative properties of the liver in case of its
traumatic injury depending on the type of suture ma-
terial and the temponade methods of deep, especial-
ly deep-narrow injuries of the liver, and the omen-
tum with the use of 0,5 ml 1% dioxidine solution and
DCEF, we have conducted examination of biochem-
ical, microbiological and pathohistological indices.
Results and discussion. The results of bio-
chemical examinations detected the greatest changes
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of blood plasma indices with the use of various types
of suture material occurring on the 4th day after liver
injury. Aminotrasferases activity (ALT, AST) was
higher within the limits of 63-77%, and the content
of urea and medium molecules — 40-90% as com-
pared with the control. Further normalization of
aminotransferase activity was noticed on the 8th day
of the experiment with the use of vicryl sutures, and
on the 10th day — for dexon and capromed sutures.
ALT activity remained increased in all the periods of
the experiment with the use of catgut. As to urea, its
content in the blood plasma normalized on the 6th day
of the experiment with the use of vicryl, dexon, ca-
promed, and on the 8th day — with the use of catgut.

A high content of medium molecules in the early
terms of the experiment (2-4 days) is achieved on the 8"
day with the use of vicryl sutures, and on the 10" day —
with the use of dexon sutures, and it remains reliably
higher with the use of capromed and catgut. Considering
this fact in our further experiments we studied a com-
bined action of the suture material with the use of the
omentum (the 5™ group of animals), the omentum and
dioxidine (the 6" group of animals), the oemntum, diox-
idine and DCEF (the 7" group of animals). In the ani-
mals of the 5" group ALT activity in the blood plasma
and urea content were not different from that of the con-
trol on the 6™ day, and the level of medium molecules —
on the 8" day of the experiment. Changes of AST activi-
ty were not found in all the terms of the examination.

A combined action of the omentum, dioxidine,
galvanization (DCEF) against the ground of vicryl su-
ture (the 7" group) made ALT activity in the blood
plasma normal on the 4" day, and the indices of urea
and medium molecules — on the 6™ day of the experi-
ment. Reliable changes of AST activity were not found.

Vicryl sutures were found to be optimal among
those used. The use of vicryl sutures of the omentum,
dioxidine and galvanization made the resumption of the
liver functional state quicker.

The results of the study showed that tamponade by
the omentum against vicryl sutures (the 5" group of an-
imals) stimulated normalization of blood plasma cerulo-
plasmin, oxidative-modified proteins and reduced gluta-
thione of the erythrocytes on the 8" day of the experi-
ment. At the same time, the degree of liver protein oxi-
dative modification remained increased on the 10" day
of the experiment as compared with the control.

A combined action of the omentum and dioxidine
against the background of vicryl sutures (the 6" group)

promoted stabilization of the examined indices of the
pro- and antioxidant state of the blood and liver to those
of the control on the 8" day of the experiment, except
the level of oxidative-modified proteins (it remains reli-
ably higher as compared with the control) on the 10"
day of the experiment.

A combined action of the omentum, dioxidine and
DCEF against vicryl sutures (the 7 group) caused the
similar character of the indices studied, as well as vicryl
suture itself on the early stages of the experiment (2-6
day), and they reached the control level on the 8" day of
the experiment.

According to microbiological examinations aerobic
and anaerobic bacteria were eliminated from the wound
in the majority (in three out of four cases) of the experi-
mental animals. Detection of the population level of
every species of microorganisms persisting in the wound
is of more informative value while studying persistency,
decontamination and elimination of microorganisms
from liver wound. The use of catgut, dexon, capromed
as suture materials and the liver tamponade by the
omentum results in elimination of certain species of an-
aerobic bacteria (P. niger, B. fragilis) as well as decrease
of the population level of aerobic (E. coli) and anaerobic
bacteria in liver traumatic injury (table 1).

At the same time, microecological indices (coeffi-
cients of importance and quantitative dominance) re-
main high. The use of vicryl, tamponade of liver wound
by the omentum, introduction of 0,5 ml 1% dioxidine
solution through a microirrigator in combination with
DCEF leads to a considerable reduction of the popula-
tion microflora level persisting in the wound. Microor-
ganisms of every generic population are found in the
wound in minimal amount.

Conducted numerous and various examinations
concerning the influence of suture material on the gener-
ic content and population level of microflora in liver
wound in case of traumatic injury made it possible to
detect that complex measures, assuming tamponade of
the liver wound by the omentum with the introduction of
0,5 ml 1% dioxidine solution in combination with
DCEF (0,025 mA/cm?), results in the elimination of the
majority of aerobic (Escherichia, Klebsiella, Enterococ-
cus etc.) and anaerobic (bacteroids, Peptococcus, Pepto-
streptococcus etc.) bacteria as well as reduction of their
population level (table 2).

According to pathohistological examination — the
evaluation of the regeneration area condition, involu-
tion rate of inflammatory process, hepatocyte condition
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Table 1
Generic content of the microflora of liver wound 10 days after injury depending on the suture
material
Statistic Microorganisms
index E.coli B.fragilis P.niger
n|C% n | C% Pi n [C% | Pi
catgut 100,0 | 0,50 |4 100,0 | 0,50 |- - -
vicryl 2 | 500 | 0502 |500 |00 |- - -
P < 0,05 <0,05
capromed 4 | 100,0 | 0,50 |4 100,0 { 0,50 |- - -
P > 0,05 > 0,05
P1 > 0,05 < 0,05
dexon 4| 100,0 (0,44 | 4 100,0 | 0,44 |1 25,0 [0,11
P > 0,05 > 0,05
P1 <0,05 < 0,05
P > 0,05 > 0,05
tamponade by the 4 1100,0 |050 |4 100,0 | 0,50 |- - -
oemntum P > 0,05 > 0,05
P: <0,05 <0,05
P> > 0,05 > 0,05
P3 > 0,05 > 0,05
tamponade by the 2 |50,0 |067 |1 250 033 |- - -
omen- P <0,05 <0,05
tum+dioxidine P1 > 0,05 < 0,05
P> <0,05 <0,05
P3 <0,05 <0,05
P4 <0,05 <0,05
tamponade by the 11250 |- - |- - - -
omen-
tum+dioxidine+D | P <0,05
CEF P: <0,05
P> <0,05
P3 <0,05
P4 <0,05
Ps <0,05
Notes:

1. n —the number of the strains isolated
2. C% - consistency coefficient
3. Pi — occurrence frequency

around the regeneration area — a conclusion can be
drawn that the influence of various methods of
treatment of the injured liver tissue is different.

The least successful method of treatment was
the use of catgut — the granulation tissue did not de-
velop even on the 10th day, the area where regenera-
tion with the development of the granulation tissue

(substitution) was expected to develop was covered
with suppurative inflammation so much pronounced
that it was accompanied by the formation of micro-
abscesses, early dissolving of catgut by proteolytic
enzymes of the polymorphnonuclear leukocytes.
Hepatocytes around regeneration area were with ex-
pressed signs of alteration respectively (fig.1).
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Table 2

Population level of liver wound microflora 10 days after the injury depending on the suture material

Sta- Microorganisms
itrlfdtelz?( E.coli B.fragilis P.niger
M=m C QDC M=£m C QDC | M+m C QDC
catgut 3,24+ 0,34 | 0,62 | 1246 | 1,97+0,10 0,38 | 75,8 | - - -
vicryl 1,83+0,12 | 0,51 | 50,8 1,78+0,01 0,44 | 494 |- - -
P < 0,05 > 0,05
2,28+0,21 |0/54 |108,6 |191+0,17 | 0,45 |90,0 |- - -
capromed | P > 0,05 > 0,05
Py > 0,05 > 0,05
2,23+ 0,15 0,49 | 1121 1,97+ 0,15 0,44 |990 [1,78 |0,10 | 22,4
dexon P > 0,05 > 0,05
P1 <0,05 > 0,05
P > 0,05 > 0,05
2,25+ 0,15 0,51 | 102,7 | 2,13+0,06 0,49 |97,3 |- - -
tamponade | P > 0,05 > 0,05
by the Py <0,05 > 0,05
omentum P > 0,05 > 0,05
Ps > 0,05 > 0,05
2,18£0,02 | 0,72 |534 1,90 0,31 |233 |- - -
tamponade
by the < 0,05
omen- P < 0,05 > 0,05
tum+dioxid | Py > 0,05 > 0,05
ine P, > 0,05 > 0,05
Ps > 0,05 > 0,05
P4 > 0,05
tamponade 1,60 _
by the
omen- P < 0,05
tum+dioxid | Py > 0,05
ine+DCEF | P, < 0,05
P3 < 0,05
P4 < 0,05
Ps < 0,05
Notes:

1. M=m — population level,
2. C —occurrence coefficient;
3. QDC — quantitative domination coefficient.

The method of treatment with the use of ca-
promed demonstrated somewhat better picture as
compared with catgut, which was manifested by the
formation of an uninterrupted area of regeneration
with the formation of the young granulation tissue.
The rates of its maturation were inhibited, which can
be seen by insufficient formation of the fibrous
component and blood vessels on the 10th day of the
experiment. Young collagen fibers and the majority
of the blood vessels had to be formed in the liver of
animals on that moment. The cause of inhibition of
regeneration could be the presence of an increased

number of polymorphnonuclear leukocytes. Hepato-
cytes around the regeneration area were in the condi-
tion of necrobiosis, which is evidenced by an in-
creased level of dystrophic and necrotic signs.

The method of treatment with dexon was similar
to the previous method of treatment by the condition
of the granulation tissue. Particularly, the granulation
tissue in the area of regeneration on the 10th day of
the experiment was underdeveloped as well, however,
the presence of polymorphnonuclear leukocytes was
less. At the same time, the condition of hepatocytes
around the regeneration area was much better.
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Fig. 1. Traumatic injury of the liver parenchy-
ma. The use of catgut as suture material. 1 —
hepatocytes around former injury. 2 — fragment
of abscess. 3 — hemorrhages. 4 — fragment of
the granulation tissue isle. Hematoxylin-eosin.
x120.

The use of vicryl gave better results as compared
with the methods with the use of other suture materi-
als. It was seen by the level of granulation tissue de-
velopment around the sutures — on the 10th day of the
experiment collagen fibers and a number of the blood
vessels visualized well near the fibroblasts. Poly-
morphnonuclear leukocytes were rare. Hepatocytes
around the regeneration area were without alternative
changes or with the signs of alteration, it looked like
granular dystrophy estimated as a reversible patholog-
ical process.

Additional use of electrophoresis in the complex
treatment with insertion of vicryl and tamponade of
the wound by the omentum and dioxidine made it
possible to improve the condition of the granulation
tissue and the condition of hepatocytes around the
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vicryl as suture material with the method of
tamponade by the omentum and dioxidine in-
troduction. 1 — fragment of the omentum. 2 —
granulation tissue with fibroblasts, lymphoid
cells, new blood vessels, moderate fibrous
component. Hematoxylin-eosin.x120

regeneration area. Particularly, on the 10th day of the
experiment the granulation tissue in the area of the
former wound was more mature, it did not contain
polymorphnonuclear leukocytes, and hepatocytes
around the wound were mostly characterized by the
normal structure (fig.2).

Conclusion. The use of vicryl with the aim to ap-
ply suture in case of traumatic defects of the liver, tam-
ponade by the omentum with the use of 0,5 ml 1% diox-
idine solution and DCEF is substantiated and reasona-
ble, prevents the development of suppurative complica-
tions, ensures favourable conditions for wound healing.

The prospect for further research include a
comparative study of the peculiarities of healing
post-traumatic liver injuries with the use of other
types of suture materials.
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HUCITIOJBb30BAHUE PACCACBIBAIOIIETO
INOJIUMEPHOI'O IIOBHOI'O MATEPHAIJIA
C HOEJBIO MNPEAYHNPEXJIEHUA PAHHHUX
IMOCJIEOIIEPAIIMOHHBIX OCJIO’)KHEHUM
ITPU TPABMAX NIEYEHHN

Pe3rome. llenbio JaHHOrO HCCICHOBAHHS OBLIO
VIIyYIlIEHUE PE3yJIbTATOB XHUPYPIHUECKOT'0 JICUCHUS
OOJIBHBIX C TPaBMAaTHUYECKHM IMOBPEKICHUEM IEUe-
HU, TIyTEM MPEAOTBpAICHUs] PAaHHUX TOCIeorepa-
IIUOHHBIX OCJIOXKHEHHH THOMHO-BOCIIAJIUTEIHLHOTO
XapakTepa C HCIIOIb30BaHUEM PacCcachIBAIOIIEE TMO-
JUMEPHOT'0 IIIOBHOT'O MaTepHaiia W BKIIOYCHUS
BHYTPUTKaHEBOIO 3JICKTPO(ope3a aHTUCEITHICCKUX
CPEICTB B KOMIUIEKC JIE4eOHBIX MepompusaTuii. Pa-
O0ota ObUia BBINOJIHEHA B 3KcrnepuMmeHTe Ha 40
B3pOCIIBIX coOakax co cpemHeil maccor Tena 10-18
KT. BcTaBKa BHKPIIIOBBIX IITBOB HAa TPAaBMATHUCCKUE
nedeKThl TIeUYEeHN SBIISIETCS OOOCHOBAaHHOM M JOKa-
3aHHON, CIIOCOOCTBYET MPEIOTBPAIICHUIO Pa3BUTH
THOMHBIX OCJIOKHEHMH H 0OeCIeueHMIO HajjleKa-
KX YCIOBUU ISl 32KUBJICHUSI TTIOBPEXIACHUN Teue-
HH.

KiiroueBble CJ10Ba: MOBPEKICHNE MIEUCHH, MOBHBIN
MaTepual, IEKTPUUECKOE TMOJIE€ MOCTOSIHHOTO TOKa
(OIIIIT).

APPLICATION OF CATGUT SUTURE TO
PREVENT EARLY POST-OPERATIVE COM-
PLICATIONS IN CASE OF LIVER INJURY
Abstract. Abstract. The objective of the present
study was to improve the results of surgical
treatment of patients with traumatic liver inju-
ries by means of preventing early postoperative
complications of a suppurative-inflammatory
character by inserting absorbable polymeric su-
ture material and including intra-tissue antisep-
tic electrophoresis into the complex of therapeu-
tic measures. The works was done in the exper-
iment on 40 mature dogs with an average body
weight of 10-18 kg. Insertion of vicryl sutures
on traumatic liver defects was found to be sub-
stantiated and reasonable, preventing the devel-
opment of suppurative complications and ensur-
ing adequate conditions for healing liver inju-
ries.

Key words: liver injury, suture, direct current elec-
tric field (DCEF).
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