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MORPHOLOGIC CHANGES IN DYNAMICS AFTER CATGUT SUTURE OF 

HEPATIC TRAUMATIC INJURY 

МОРФОЛОГІЧНІ ЗМІНИ В ДИНАМІЦІ ПІСЛЯ УШИВАННЯ КЕТГУТОМ ТРАВМАТИЧ-

НОГО ПОШКОДЖЕННЯ ПЕЧІНКИ  

Резюме. Метою дослідження є визначення особливостей застосування кетгуту при ушиванні травма-

тичних ушкоджень печінки. Робота виконана в експерименті на 45 дорослих собаках, середньою ма-
сою 6-12 кг. Встановлено, що застосування кетгуту з метою ушивання травматичних дефектів печін-

ки є необґрунтованим та недоцільним, сприяє розвитку гнійних ускладнень травми, не забезпечує 

адекватні умови для загоєння рани печінки. 
Ключові слова: травма печінки, ушивання, кетгут. 
 

 
In the overall structure of acute injuries of the ab-
dominal cavity traumatic liver damage has up to 8,2-

21,8% and is accompanied, depending on the severi-

ty of injury, by the mortality rate up to 80% [1, 2]. 
The frequency of septic complications after suture 

injury of the liver in recent years has no sustained 

downward trend. 
In the structure of postoperative complications, 

about 30% of cases are festering complications of in-

flammatory nature associated with suture material. The 

presence of microbial factors in the area of liver in-
creases inflammatory response of the liver tissue, lead-

ing to deterioration of reparative processes [1, 3-5]. In 

view of the mentioned above, there is an important 
question of suture material choice and its impact on 

regeneration of the set of traumatic injuries due to liver 

trauma. The majority of clinicians and researchers be-

lieve catgut is a classic material for correction of liver 
injury [6]. That is why it is considered to be appropri-

ate to examine histopathological changes in the liver 

catgut sutures. 
Objective: to identify the characteristics of histo-

pathological picture and justification for the use of cat-

gut in suturing traumatic liver injuries. 
Material and methods. In accordance with scien-

tific and methodological peculiarities and deontologi-

cal constraints, the work is performed in experiment. 

The objects of the study were 45 adult dogs with an 
average weight 6.12 kg. Ethically the experiment com-

plies with the Order of the Ministry of Health of 

Ukraine №281 and other legal regulations in Ukraine.  
Under pentothal sodium anesthesia after upper 

median laparotomy the right hepatic lobe was dissect-

ed with wound length of 0.9 cm and the depth of 0.5 
cm, followed by overlay knotted catgut sutures. 

For histopathological studies, liver slices were 
taken during 2, 4, 6, 8 and 10 days of the experiment. 

Then slices were subjected to fixation in neutral 10% 

formalin solution, dehydration in ascending battery of 
spirits, and paraffinization. Sledging microtome was 

used for final slicing of 5-6 micrometers thickness. His-

tological slices were stained with hematoxylin and eo-
sin. To assess the fibrous components they were 

stained according to Van Gieson technique, and then 

observed under light optic microscope at different 

magnifications. 
Results and discussion. Two days after liver 

wounds suturing histological examination revealed that 

liver damage around the suture line was marked with 
hyperemia and swelling of the vascular walls. The focus 

of hemorrhage was surrounded by polymorphonuclear 

leukocytes area in which hemolyzed erythrocytes, fibrin 

threads were present. Perifocally there was discomplex-
ing of hepatic structural elements, contours of hepato-

cytes cytoplasm and nuclei were poorly differentiated 

(alterative changes). In remote areas, there were signs of 
uneven blood vessels supply, swelling of hepatocytes, 

instability of lobe pattern. 

 4 days after following experimental traumatic cat-
gut stitching of liver damage – dilated vessels and une-

ven blood supply were found. The endothelium was 

swollen. Around some vessels marked leukocytic infil-

tration was seen. Around suture material a narrow area 
of fibrin surrounded by massive leukocyte infiltrates and 

hemorrhages with hemolyzed erythrocytes and hemo-

siderin deposition was observed. On the periphery of 
hemorrhage, proliferating capillaries, damaged leuko-

cytes were surrounded with cell detritus. In hepatocytes 

expressed granular and fatty degeneration, focal necrotic 
changes were found. Hepatic structural elements were 
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Fig. 1. Traumatic injury of the liver parenchyma in 

experiment. Application of catgut as suture material: 

hepatocytes around the damage area, microabscess-

es, hemorrhage, granulation tissue fragment island. 

Dog №18, female, 8  kg mass. 

Hematoxylin and eosin staining. Magn. ×120. 

Fig. 2. Traumatic injury of the liver parenchyma in 

experiment. Application of catgut as suture material, 

fragment of microabscess at high magnification: 

hepatocytes' cellular conglomerate, neutrophilic 

granulocytes. 

Dog №43, male, 6 kg mass. 

Hematoxylin and eosin staining. Magn. ×120. 

 
discomplexing. The bile duct walls were penetrated 

by polymorphonuclear leukocytes, the duct epitheli-

um was partially desquamated. 
In dynamics, 6 days after the experiment hemor-

rhage was observed, sometimes in the form of small 

hematomas with hemolyzed red blood cells. These areas 

contain damaged neutrophils with moderate admixture 
of plasmatic cells and eosinophils. There was a prolif-

eration of capillaries. Around the suture material pro-

nounced leukocytic infiltration, proliferation of capillar-
ies with swollen walls and proliferation of fibroblasts 

were seen. The walls of the bile ducts were penetrated 

by polymorphonuclear leukocytes, the duct epithelium 
was swollen with focal desquamations. 

8 days after the experimental liver wounds su-

turing, around the suture material a marked infiltra-

tion by polymorphonuclear partially destroyed leu-
kocytes, proliferation of capillaries, surrounded by 

leukocytes, sometimes with marked hemorrhage on 

the periphery were observed. Some degenerative and 
necrotic changes in the focal hepatocytes occurred. 

Pronounced leukocytic infiltration in the walls of the 

bile ducts was seen. 

10 days after using the same experimental con-

ditions of liver damage, loci  of the former damage 
were characterized by marked infiltration of the liver 

tissue by  neutrophils, signs of suppurative cholangi-

tis and perycholangitis with numerous hemorrhages 

containing hemosiderin, sometimes small abscesses 
(Fig. 1-2). The hepatocytes around the regeneration 

area had the signs of granular and hydropic degener-

ation or necrosis. Strands of catgut in histological 
preparations were not observed, they completely 

lysed during this period. Catgut was assumed to be 

dissolved by neutrophilic enzymes. 
Conclusion. The use of catgut suture for the 

treatment of liver traumatic defects is unreasonable 

and impractical, as it promotes the development of 

purulent complications of trauma, does not provide 
adequate conditions for healing. 

The prospect for further research is to exam-

ine in a comparative perspective, the characteristics 
of post-traumatic liver' wound healing with the use 

of other types of suture material. 
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МОРФОЛОГИЧЕСКИЕ ИЗМЕНЕНИЯ В ДИ-

НАМИКЕ ПОСЛЕ УШИВАННЯ КЕТГУТОМ 

ТРАВМАТИЧЕСКОГО ПОВРЕЖДЕНИЯ ПЕ-

ЧЕНИ 

Резюме. Целью исследования является опреде-
ление особенностей использования кетгута при 

сшивании травматических повреждений печени.   

Работа выполнена в эксперименте на 45 взрос-

лых собаках, средней массой 6-12 кг. Установле-
но, что использование кетгута с целью ушивання 

травматических дефектов печени является не-

обоснованным и нецелесообразным, способству-
ет развитию гнойных осложнений травмы, не 

обеспечивает адекватные условия для заживле-

ния раны печени. 
Ключевые слова: травма печени, ушивание, 

кетгут. 

MORPHOLOGIC CHANGES IN DYNAMICS 

AFTER CATGUT SUTURE OF HEPATIC 

TRAUMATIC INJURY  
Abstract. The aim of the study is to determine the 

catgut suture peculiarities in suturing liver inju-

ries. The study is performed experimentally on 45 

mature dogs. The use of catgut to suture traumatic 

defects on the liver is found to be unreasonable, 

provoking the development of suppurative com-

plications of the injury, and does not promote ad-

equate conditions to heal the wound. 

Key words: liver injury, suture, catgut. 
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