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Abstract 
 
Background/Aim. The most common materials implanted 
in the human organism are suture materials that are classified 
on the basis of several criteria, usually the origin, structure, 
and properties. The properties of suture materials are related 
to its absorbability and non-absorbability. When using re-
sorbable materials it is of great importance to determine 
whether its absorbability and tensile strength help wound 
healing in function of time. Sutures themselves can become a 
source of inflammation, that may reduce or compromise the 
potential of reparation and regeneration. The aim of this ex-
perimental study on dogs was to ascertain whether the ab-
sorption rate and the degree of local tissue reactions differ 
from information provided by the manufacturers, whether 
there are differences between the applied suture materials and 
which of the used suture materials have better effect on 
wound healing. Methods. Experimental testing of the se-
lected suture materials basic characteristics was performed on 
6 German Shepherd dogs, which, after induction of general 
anesthesia, were made 3 identical incisions each in all 4 quad-
rants (left and right side of the upper and lower jaws), so that 
12 horizontal incisions were formed, 10 mm long, 20–25 mm 
distant from one another, on each animal. Randomly, inci-
sions were stitched up in the following order, starting from 
back to front: catgut, Dexon®, Vicryl-Rapid®. The experiment 
was terminated by histopathological examination of tissue 
samples, taken on postoperative day 3, 7, 14 and 21 in order 
to identify the effect of healing and the degree of local reac-
tion. Results. The obtained results suggest that catgut has the 
highest absorption rate, while Dexon® the lowest. Vicryl-
Rapid® causes the lowest level of local reactions, while 
Dexon® the highest. Conclusion. There is no ideal suture 
material because various patient factors also influence the 
wound healing process. 
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Apstrakt  
 
Uvod/Cilj. Najčešći materijali koji se ugrađuju u organi-
zam čoveka jesu materijali za šavove koji se klasifikuju 
prema više kriterijuma, najčešće prema poreklu, strukturi i 
osobinama. Osobine šavnog materijala odnose se na nje-
govu resorptivnost, odnosno neresorptivnost. Pri upotre-
bi resorptivnih materijala važno je utvrditi da li njegova 
resorptivnost i tenziona snaga pomažu zarastanju rane u 
funkciji vremena. Sami konci mogu postati izvor upale 
koji može sniziti ili ugrozititi potencijal reparacije i rege-
neracije. Cilj ove eksperimentalne studije bio je da se ut-
vrdi da li se brzina resorpcije i stepen lokalne reakcije tki-
va razlikuju od podataka koje daje proizvođač, da li pos-
toje razlike između primenjenih materijala za šavove, kao i 
koji od njih bolje utiče na zarastanje rane. Metode. Ek-
sperimentalna studija sprovedena je na šest nemačkih ov-
čara, kojima su načinjene po tri identične incizije u sva če-
tiri kvadranta (sa leve i desne strane u gornjoj i donjoj vi-
lici). Tako je kod svake životinje formirano 12 horizon-
talnih incizija, dužine 10 mm, međusobno udaljenih 20–
25 mm, koje su ušivene trima različitim šavnim materija-
lima: ketgat, Dexon®, Vicryl-Rapide®, a eksperiment je 
okončan patohistološkim pregledom preparata, uzetih 
trećeg, sedmog, četrnaestog i dvadesetprvog postoperati-
vnog dana, kako bi se video efekat zarastanja i stepen lo-
kalne reakcije. Rezultati. Rezultati pokazuju da najbržu 
resorpciju ima ketgat, a najsporiju Dexon®. Najmanji ste-
pen lokalne reakcije izaziva Vicryl-Rapide®, a najveći 
Dexon®. Zaključak. Idealan materijal za šavove ne pos-
toji. Različiti faktori koji su povezani sa pacijentom tako-
đe utiču na proces zarastanja rane. 
 
 
 
 
Ključne reči: 
hirurgija, oralna, procedure; šavovi, tehnike; šavovi, 
materijali; rana, zarastanje; psi; histološke tehnike. 
 

Correspondence to: Dragan Gazivoda, Clinic of Maxillofacial, Oral Surgery and Implantology, Military Medical Academy, Crnotravska 
17, Belgrade, Serbia. Phone: +381 11 3608 806; E-mail: gazivoda55@gmail.com 

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by School of dental Medicine dIgitaL archivE

https://core.ac.uk/display/333816422?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1


Page 398 VOJNOSANITETSKI PREGLED Vol. 72, No. 5 

Introduction 

Surgical suture materials, in the strict sense suture, de-
note material used for reconstruction of tissue, hemostasis 
(ligation of blood vessels), fixing of tissue, as well as various 
transplants. 

The most common materials implanted in the human 
organism are suture materials. It is estimated that 3 million 
individual stitches are placed worldwide on daily basis 1. 
Stitching up wounds is an ancient skill mentioned in Egyp-
tian writings from 3,500 BC 2. Ancient Egyptian mummies 
are found with body cavities stitched up with suture materi-
als made of animal tissue (tendons), braided horsehair, 
leather strips and plant fibers 2. 

Centuries later, in the writings De Medicina, Celsus 
wrote about stitching up soft tissue with human hair 3. Galen, 
the physician of Roman gladiators, recommended using silk 
and hemp thread for hemostasis in the year 400 BC 4.   

In Renaissance, Andreas Vesalius recommended stitch-
ing up fresh wounds, tendons and nerves 4. Physick, profes-
sor of surgery at the University of Pennsylvania, made ab-
sorbable suture materials of goat and deer skin in 1806 3. 
Catgut sutures were coated with chromium in 1876, which 
resulted in stronger stitch. Wound healing was enhanced 
when Joseph Lister introduced carbolic acid as suture disin-
fectant 3. 

The first absorbable synthetic suture material made of 
polyvinyl alcohol was manufactured in 1931. In the same 
year, BASF laboratories produced the first polyamide suture 
(supramid), which was introduced in clinical practice after 
WWII. In the second half of the sixties it was discovered that 
polyglycolic acid could provide a material of particularly fa-
vorable features, so the first derivative of this substance 
called Dexon® appeared in 1970 5, 6.   

Regardless of the fact that technological development 
of suture materials starts in the 30s of the 20th century, ow-
ing to development of new technologies and research, there 
is a great variety of these materials of different characteris-
tics nowadays. However, the ideal suture material has not 
been found yet. 

Suture materials are classified on the basis of several 
criteria, usually the origin, structure, and properties 7.  

By origin, surgical sutures can be natural and synthetic; 
by structure they can be monofilament, multifilament 
(braided, twisted and spun) and pseudo-monofilament; by 
properties in tissue they can be absorbable and non-
absorbable. 

Healing of superficial wound tissue usually takes five to 
ten days, but some surgical procedures require sutures to per-
sist 14 to 28 days 8. 

Absorbable sutures are degraded and thus gradually 
lose strength in supporting tissues. As defined by the US 
Pharmacopoeia, most tensile strength of absorbable sutures is 
lost during the period of 60 days, as opposed to non-
absorbable that retain it for longer than 60 days.  

Synthetic absorbable sutures are dissolved by hydroly-
sis, which takes place in rather precise timeframe. Given that 
absorbable suture materials are dissolved under the influence 

of proteolytic enzymes or hydrolysis, it would be preferable 
not to remain in tissue longer than necessary. 

Sutures themselves can become a source of inflamma-
tion, which may reduce or compromise the potential of repa-
ration and regeneration. There are not many references com-
paring or discussing properties and quality of absorbable su-
ture materials 9–12. 

Oral surgery interventions are customarily finished by 
stitching surgical wound up 13, and choice of most appropri-
ate suture material depends on the site and depth of tissue to 
stich. Given that this type of intervention includes stitching 
up overlying tissue, routinely used are non-absorbable mate-
rials (usually silk sutures), which are removed after 5–7 
days. 

In some situations, however, when it is not possible to 
remove the placed sutures, absorbable materials are used for 
oral surgery interventions in case of persons with disability 
who are not able to cooperate, when removing sutures would 
imply induction of general anesthesia, for children and for 
soldiers from remote units, without adequate conditions for 
revisit and removing sutures (this can be quite common in 
states of emergency and during wartime). 

From the viewpoint of their usage in oral surgery, ab-
sorbable suture materials are required to preserve their ten-
sile strength long enough, not to have absorption time shorter 
than necessary for wound to heal, to keep adherence of soft 
sediments on sutures as slight as possible and, despite en-
zyme absorption process, to keep inflammatory reaction least 
intensive possible 14–20. 

Information concerning these characteristics of specific 
absorbable materials is included in the manufacturers in-
struction manuals and stipulated prior to their mass produc-
tion. However, neither measuring methods nor types of tis-
sues used for placing these materials during tests, are known. 

The aim of this study was to ascertain whether the ab-
sorption rate and degree of local tissue reactions differ from 
information provided by the manufactures, whether there are 
differences between the applied suture materials and which 
of the used suture materials have better effect on wound 
healing.  

Methods 

Experimental testing of basic characteristics of the se-
lected suture materials was performed on 6 German Shep-
herd dogs, which, after induction of general anesthesia, were 
made 3 identical incisions each in all 4 quadrants (left and 
right side of the upper and lower jaw), so that 12 horizontal 
incisions were formed, 10 mm long, 20–25 mm distant from 
one another, on each animal. 

The experimental part of the study was fully imple-
mented in accordance with the Act “The ethical principles of 
scientific experimental animals research”, Military Medical 
Academy, Act No. 282-10, issued on November 20, 2002. 

All experimental animals were 6 years old. Dogs were 
marked randomly with numbers 1 to 6. Dog number 1 male, 
body weight 25 kg; dog number 2, female, body weight 30 
kg; dog number 3, male, body weight 24 kg; dog number 4, 

Gazivoda D, et al. Vojnosanit Pregl 2015; 72(5): 397–404. 



Vol. 72, No. 5 VOJNOSANITETSKI PREGLED Page 399 

male, body weight 27 kg; dog number 5, male, body weight 
21 kg and dog number 6, female, body weight 19 kg.   

The animals were administered atropine in the dose 
0.02–0.04 mg per kg of body weight, subcutaneously (SC), 
15 min prior to administering anesthetics. After 15 min, they 
were administered propionylpromazine (Combelen®), 0.03 
mL per kg of body weight intravenously (IV) and Ralatek® 
(ketamin) 5%, 0.3 mL per kg of body weight intramuscularly 
(IM) 20. Upon induction of anesthesia, 3 horizontal incisions, 
1 cm long each were made in the vestibula of the animals, on 
the left and right side of upper and lower jaws, with equal 
spacing (Figure 1A).  

Randomly, incisions were stitched up in the following 
order, starting from back to front: 1. catgut, 2. Dexon®, 3. 
Vicryl-Rapid®. Each incision was stitched up with individual 
stitch in the given order. Incisions were stitched up with cat-
gut 3.0, Dexon® 3.0, Vicryl-Rapid® 3.0, with identical 3/8 
circle needles (Figure 1B). Knots were tied using identical 
technique – the first knot was tied in clockwise direction, the 
second one counter-clockwise, and the third one in the same 
direction as the first one. So each animal had 4 incisions 
stitched up with each of the 3 types of material, or 12 inci-
sions total. A total of 72 incisions were made and 72 individ-
ual stitches were tied with triple knots, or 24 per type of su-
ture material on day zero when the experiment commenced. 
The appearance of the stitched up incisions on the postopera-
tive day 7 is shown in Figure 1C. 

Tissue samples for histological assessment of the speed 
of absorption and the degree of local reaction to implanted 
suture material were taken at predetermined time intervals. 
Each animal was taken biopsy on postoperative days 3, 7, 14 
and 21 in the following way: biopsy from the upper right 
quadrant was taken on postoperative day 3, biopsy from the 
upper left quadrant was taken on postoperative day 7, biopsy 
from the lower left quadrant was taken on postoperative day 
14 and biopsy from the lower right quadrant was taken on 
postoperative day 21 (Figure 1D) for all 3 types of suture 
material. Each section-taking on the preset days included 18 
biopsies.   

After reinduction of general anesthesia in the same 
way as on day zero, biopsy was taken from the upper jaw 
right on day 3, from the upper jaw left on day 7, from the 
lower jaw left on day 14 and from the lower jaw right on 
day 21, for all 3 types of suture materials by taking circular 
sections of gingiva and submucosal tissue, 2 cm diameter, 
including sutures. 

Section wounds were stitched up (Figure 1 E) with cat-
gut 4.0, which was not removed, and sections were fixed in 
10% neutral buffered formalin solution, packed in sterile vi-
als and marked with letters A (catgut), B (Dexon®) and C 
(Vicryl-Rapid®) and the numbers 3, 7, 14 or 21. Prepared 
specimens were sent to the Institute of Pathology, Military 
Medical Academy, where they were embedded in paraffin 
molds (Figure 1F), cut with microtom 5–7 microns thick, and 
stained using hematoxyllin and eosin, and the specific histo-
chemical techniques: Masson trichrome, Paff Halmi periodic 
acid-schift (PAS) and PAS diastasis. Histopathological ex-
amination of specimens was then performed. 

 
Fig. 1 – A) Incisions on experimental animals; B) Stitching up 
incisions on experimental animals; C) The appearance of the 
stitched up incisions on the postoperative day 7; D) The ap-
pearance after taken biopsies on the postoperative day 21; 

 E) Stitched up biopsy sites; F) Vials with the taken sections 
soaked in formalin and in order for pathohistological analysis. 

 

Results 

Experimental part of the study was finalized with histo-
pathological analysis of the specimens. 

Histopathological findings on the postoperative day 3  

On the postoperative day 3, on the sections taken from 
the postoperative wound sites stitched up with catgut, from 
all 6 dogs, a part of stratified squamous epithelium, and the 
connective tissue with blood vessels underneath were visible. 
Parts of suture were visible in one spot and gingival defects 
were also present in that area. In the connective tissue sur-
rounding sutures, rare cells of chronic inflammation, pre-
dominantly lymphocytes were visible. On the postoperative 
day 3 intensive inflammation surrounding the implanted su-
tures was detectable, with inflammation cells including lym-
phocytes, leukocytes and plasma cells. There was no forma-
tion of new connective tissue nor the presence of new blood 
vessels (Figure 2a). 

On the postoperative day 3, on the sections taken from 
all 6 dogs from the sites of postoperative wounds stitched up 
with Dexon®, preserved stratified squamous gingival epithe-
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lium was visible, and connective tissue underneath with fresh 
bleeding spots. Gingival epithelium was missing in one spot 
and deep cavity protruding into the connective tissue was de-
tectable, with remains of suture in it (Figure 2b). 

In the wide area around the described cavity, rich non-
specific chronic inflammation cells infiltration, prevailingly 
lymphocytes were visible. There was sporadically a forma-
tion of foreign body type cells. On the postoperative day 3, 
intensive inflammation surrounding the implanted sutures 
was detectable, with inflammation cells that included lym-
phocytes, leukocytes and plasma cells. There was no forma-
tion of new connective tissue nor the presence of new blood 
vessels. 

On the postoperative day 3, on the sections taken from 
all 6 dogs from the sites of postoperative wounds stitched up 
with Vicryl-Rapid®, partly preserved stratified squamous 
gingival epithelium was visible. Remains of surgical sutures 
were visible in one spot. Around this area, as well as in 
somewhat broader range, in the connective tissue, rich non-
specific chronic inflammation cells infiltration was present, 
mainly lymphocytes (Figure 2c). 

On the postoperative day 3, intensive inflammation was 
detectable with inflammation cells that include lymphocytes, 
leukocytes and plasma cells. There was no formation of new 
connective tissue nor the presence of new blood vessels. 

Besides taking sections for histopathological examina-
tion on the postoperative days 3, 7, 14 and 21 there were re-
cords about the presence of each single stich implanted on 
the day-zero of the experiment (for all 3 types of suture ma-
terials). 

Histopathological findings on the postoperative day 7 

On the sections taken from all 6 dogs on sites of post-
operative wounds stitched up with catgut, a part of stratified 
squamous epithelium, and connective tissue with blood ves-
sels underneath were visible. Parts of suture were visible at 
one spot and gingival defect was also present in that area. In 
the connective tissue surrounding sutures rare cells of 
chronic inflammation, predominantly lymphocytes were 
visible (Figure 3a). 

Inflammatory changes were still evident, but to a 
somewhat lesser extent. Microscopically visible residues of 
sutures were present. Histopathological specimen (tissue sec-
tion taken from dog number 3 of the gingival connective tis-

sue revealed a point rich in lymphocytes and leukocytes, 
with a great number of new blood vessels (Figure 3b). 

Slight residues of surgical sutures were sporadically 
visible. Lymphocytes and leukocytes infiltration were pre-
sent also in other parts of connective and muscle gingival tis-
sues. 

On the sections taken from all 6 dogs at the sites of 
postoperative wounds stitched up with Dexon®. Preserved 
stratified squamous gingival epithelium was visible. Rare 
lymphocytes were found at the site of implanting surgical su-
tures in the connective tissue, while many fibroblasts and fi-
brocytes with initiated formation of granulation tissue were 
present (Figure 3c). 

A large number of new blood vessels could be seen. In-
flammatory changes were still present, as well as remnants of 
surgical sutures. One histological specimen (tissue section 
taken from dog number 2 showed a cavity in the connective 
gingival tissue with minor fragments of surgical sutures. This 
cavity was mainly surrounded by rich clusters of lympho-
cytes and leukocytes, with eosinophilic albuminous mass be-
tween them. The remaining connective and muscle tissue 

was permeated by inflammatory cells, prevailingly lympho-
cytes and leukocytes. 

 

 
a) b) c) 

Fig.  2 – Histopathological finding on the postoperative day 3. 
a) Catgut  (Masson Trichrom staining, 40 ); b) Dexon®: gingival defect and remains of suture (Masson trichrom, 10 ); 

c) Vicryl-Rapid®: gingival defect and the remains of suture (hematoxylin and eosin, 10 ). 
 

On the sections taken from all 6 dogs at the sites of 
postoperative wounds stitched up with Vicryl-Rapid®, the 
connective gingival tissue still included a significant number 
of lymphocytes, but also increased number of fibroblasts and 
fibrocytes, with formation of new granulation tissue. There 
was a spot with residues of surgical sutures in its center, 
which was surrounded by strongly increased number of fi-
broblasts, fibrocytes and new blood vessels with formation 
of young granulation tissue (Figure 3d). 

Rare lymphocytes and leukocytes were visible. The site 
of Vicryl-Rapid® placement showed still present cell inflam-
mation, but significantly milder. Rare fragments of surgical su-
tures and increased number of new blood vessels were visible.  

Histopathological findings on the postoperative day 14 

On the sections taken from all 6 dogs at the sites of 
postoperative wounds stitched up with catgut, mainly pre-
served gingival epithelium was visible. In the gingival con-
nective tissue surrounding the site of implanted surgical su-
tures, proliferation of new connective tissue with large num-
ber of new blood vessels, fibroblasts and fibrocytes were 
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found whose lumen was filled with blood. The granulation 
tissue was surrounded by clusters of chronic inflammation 
cells, mainly lymphocytes (Figure 4a). Rare giant cells were 
also present. Traces of chronic inflammation were still visi-
ble in the connective tissue, as well as remnants of surgical 
sutures. The number of new blood vessels was somewhat in-
creased. 

On the sections taken from all 6 dogs at the sites of 
postoperative wounds stitched up with Dexon®, cavity with 
fragments of surgical sutures was evident. This cavity was 
surrounded by multiplied fibroblasts and fibrocytes, as well 
as new blood vessels. Rare lymphocytes and giant cells were 
present. Traces of chronic inflammation in the connective 
tissue and fragments of surgical sutures were still visible. A 
somewhat increased number of new blood vessels were pre-
sent (Figure 4b). 

On the sections taken from all 6 dogs at the sites of 
postoperative wounds stitched up with Vicryl-Rapid®, a fo-
cus of newly formed connective tissue with large number of 
fibroblasts and fibrocytes was visible in the gingival connec-
tive tissue on the site of implanting surgical sutures. No 

cal sutures were visible only at the surface beneath epithe-
lium. The surrounding tissue contained individual chronic in-
flammation cells, a large number of new blood vessels, in-
creased number of fibroblasts and the newly formed granula-
tion tissue (Figure 4c). 

Histopathological findings on the postop

chronic inflammation cells were present. Fragments of surgi-

erative day 21 

 
posto

 all six dogs at the sites of 
posto

cells infiltration (Figure 5b). Mature newly formed elastic 

On the sections taken from all 6 dogs at the sites of
perative wounds stitched up with catgut, in the gingival 

connective tissue surrounding the site of implanted surgical 
sutures numerous macrophages, lymphocytes and leukocytes 
and slightly increased numbers of fibroblasts and fibrocytes 
were visible. Traces of chronic inflammation were still pre-
sent. There were increasing numbers of new blood vessels 
and fibroblasts and the beginning of formation of new elastic 
tissue was evident (Figure 5a). 

On the sections taken from
perative wounds stitched up with Dexon®, the gingival 

connective tissue contained residues of surgical sutures, sur-
rounded by proliferation of fibroblasts and fibrocytes, new 
blood vessels, phagocytes and still rich chronic inflammation 

  
a) b) 

  
c) d) 

Fig. 3 – Histopathological finding on the postoperative day 7. 
a) Catgut (Masson Trichrom, 10 ); b) Catgut (hematoxylin and eosin, 10 ); c) Dexon®: (Masson Trichrom, 10 ); 

d) Vicryl-Rapid® (hematoxylin and eosin, 10 ). 
 
 

 

   
a) b) c) 

Fig. 4 – Histopathological finding on the postoperative day 14. 
a) Catgut (Periodic acid-schiff, 10 ); b) Dexon® (hematoxylin and eosin, 10 ); c) Vicryl-Rapid® (hematoxylin and eosin, 10 ) 
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tissue with increased number of newly formed blood vessels 
in it was present. The connective tissue surrounding the sites 
of the newly formed elastic tissue was preserved, made of 
collagen fibers. Multiplication of new blood vessels and 
formation of elastic fibers with rich chronic inflammation 
cells infiltration was evident. 

On the sections taken from all 6 dogs at the sites of 
postoperative wounds stitched up with Vicryl-Rapid®, the 
conn

concerning characteristics of specific ab-
sorbable suture materials is included in the instruction manu-
als o

s and quality of absorbable suture materials 9–12. 

cli-
nicia

 rats, comparing Poliglecaprone 25, Polyglac-
tin 9

ng up human cadaver skin grafts on the dorsal 
side 

ective gingival tissue at the site of sutures contained 
new connective tissue, with spots towards mature connective 
tissue covered by a layer of epithelium and with rare lym-
phocytes (Figure 5c). Some connective tissue sections in-
cluded spots of new granulation tissue with numerous fibro-
blasts, fibrocytes and new blood vessels. The number of 
chronic inflammation cells was still significant (Figure 5c). 
The presence of suture in the wound as a function of time is 
shown in Figure 6. 

Discussion 

Information 

f manufacturers and stipulated prior to their mass pro-
duction. However, neither measuring methods nor types of 
tissues used for placing these materials during tests, are 
known. 

There are not many references comparing or discussing 
propertie

There is no ideal suture material, and it is therefore nec-
essary to conduct a large number of studies that will help 

ns consider all properties of suture materials, with the 
emphasis on biological properties, since manufacturers indi-
cate them very concisely and without specifying the differ-

ences between implanting these materials in various human 
tissues 21–29. 

Nary Filho et al. 21 conducted a comparative study on 
Wistar albino

10 and Politetrafluoroethylene suture materials. They 
observed inflammation, the degree of fibroblastic and an-
gioblastic proliferation and the presence of fibrous tissue 
around implanted sutures. Nary Filho et al. 21 say that Poly-
glactin 910 is one of the preferred in dentistry. It shows no 
intensive local reaction. Its implantation includes mediocre 
acute inflammatory response and early fibroblastic and an-
gioblastic proliferation. It also allows subsequent organiza-
tion of connective tissue around suture filaments. Our ex-
periences with Vicryl® are positive and we partly agree 
with these authors. A shortcoming of Vicryl-Rapid® is the 
possibility of loosening of knots (because it is coated). This 
shortcoming may be overcome by tying 3–5 knots. As for 

local reaction, Nary Filho et al. 21, 25 find biological reaction 
to Vicryl® good, including mediocre acute inflammatory 
response in the early postoperative period and early fibro-
blastic and angioblastic proliferation. It also allowed or-
ganization of connective tissue fibers around it subse-
quently. 

Duprez et al. 27 conducted an experimental study, which 
included stitchi

of experimental animals (mice) with Vicryl-Rapid®. The 
absorption mechanism included hydrolysis. Inflammatory re-
action was present, with abundant macrophages containing 
suture material fragments. It was also possible that inflam-
mation cells released lytic enzymes, which increased sponta-
neous lysis and lead to fragmentation of suture material. Su-
ture material absorption time depends on the degree of local 

 

   
a) b) c) 

Fig. 5 – Histopathological finding on the postoperative day 21. 
a) Catgut (hematoxylin and eosin, 10 ); b) Dexon® (hematoxylin and eosin, 10 ); c) Vicryl-Rapid® (Paff-Halmi, 10 ) 

 
 

 
Fig. 6 – The presence of suture in the wound as a function of time. 
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reaction, the amount of present electrolytes and basal me-
tabolism. Duprez et al. 27 find Vicryl-Rapid® perfect, tolerant 
and breaking after 12 to 16 days, with moderately present re-
action of macrophages. 

All data from the literature suggest that inflammatory 
tissue reaction is strongest with catgut. Our research shows 
the s

quality, the pres-
ence

 respondents. Polyglycolic 
acid 

n period is also condi-
tione

hed up with suture ma-
teria
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trongest inflammatory response with Dexon®, then with 
catgut, and the mildest with Vicryl-Rapid®. 

Sutures used in oral surgery behave differently than when 
implanted in other body parts, due to tissue 

 of saliva and specific microorganisms, strong vasculari-
zation, as well as the present functions of speaking, chewing 
and swallowing 22. Mirković and Đurđević-Mirković 30 have 
studied the way suture material affects accumulation of soft 
deposits, soft tissue decubitus and wound dehiscence, compar-
ing silk, Vicryl® and nylon. They did not confirm superiority 
of Vicryl® over the other two, suggesting that silk, followed by 
nylon, causes the least decubital lesions, while silk accumu-
lates mostly soft deposits, followed by Vicryl® and nylon. Su-
ture dehiscence is equally present with nylon and silk, while it 
is somewhat more extensive with Vicryl® 30. Another study of 
Mirković et al. 31 examining influence of suture material on 
mechanical damage to the mouth, also suggest superiority of 
synthetic monofilaments (nylon).  

Wallace et al. 32 compared polyglycolic acid, silk, 
chromic and flat catgut used on 52

suture (Dexon®) caused mildest tissue reactions, less in-
tensive than those caused by silk, flat and chromic catgut. 
Besides mentioning easier stitching up with Dexon® than 
with silk, Wallace et al. 32 suggest that Dexon® stays present 
in tissue 16–20 days after implanting. Catgut is absorbed af-
ter 3–5 days, and chromic after 7–10 days. According to 
these authors, Dexon® has properties closer to the ideal su-
ture material than any other tested. 

Besides being conditioned by the degree of local tissue 
reaction, suture material absorptio

d by present electrolyte concentrations and by basal me-
tabolism. The only logical explanation of the difference in 
absorption period of Dexon® can be that Wallace et al. 32 

perhaps equalize disappearing of knot from the mouth with 
complete absorption, although disappearing of knot does not 
necessarily imply complete absorption of suture material. 
Full absorption of suture material can be proven only by mi-
croscopic inspection of tissue sections taken from sites 
stitched up with suture material, which was not mentioned in 
this study as a research method. 

In our experimental study, using microscopic inspection 
of tissue sections taken from sites stitc

l, we find that catgut is absorbed most quickly, while 
Dexon® is absorbed most slowly. 

 

The results of patohistological examination of speci-
mens taken from experimental animals suggest that Dexon® 
causes most intensive local tissue reaction, while reaction is 
a lot milder with catgut. Vicryl-Rapid® caused the least in-
tensive tissue reaction, but it was not tested by Wallace et 
al. 32. 

In our study, histopathological examination on post-
operative day 21 of specimens taken from wounds stitched 
up with Dexon® suggests the presence of suture fragments 
visible in mucosa and submucosal tissue. The hypothesis 
that catgut is absorbed most quickly, while Dexon® is ab-
sorbed most slowly was confirmed. It was also confirmed 
that Vicryl-Rapid® causes the slightest local reaction, while 
reaction is strongest not with catgut, but with Dexon®, 
which differs from information suggested in most studies 
and manufacturers’ instructions. It is also confirmed that 
wounds heal more quickly with Vicryl-Rapid®, with lower 
dehiscence incidence and milder local reaction, than with 
catgut or Dexon®. Besides these properties, it is also impor-
tant that local reaction is mildest possible (low antigenic 
potential), with the lowest possible wound dehiscence inci-
dence. The displayed properties of Vicryl-Rapid® suggest 
its application whenever indication for usage of absorbable 
suture material is present. 

Based on this study results, Vicryl-Rapid® ranks among 
the better suture materials.  

Based on everything suggested here, we may conclude 
that the aim of this study was achieved, except in case of lo-
cal reaction, which is not most intensive with catgut, but with 
Dexon®. This differs from the information suggested in most 
studies and manufacturers’ instructions. According to histo-
pathological analysis, Vicryl-Rapid® has properties most 
suitable for oral surgery of all absorbable suture materials 
tested. For this reason, we suggest and recommend its usage 
whenever there is a need for application of absorbable suture 
materials, until some better material is launched.   

Conclusion 

There is no ideal suture material for the simple fact 
that various patient factors also influence the wound heal-
ing process. 

Based on the results obtained in the experimental part 
of the study, it can be concluded that catgut has the highest 
absorption rate, while Dexon® has the lowest one. Vicryl-
Rapid® causes the lowest level of local reactions, while the 
highest level of local reactions is not caused by catgut, but by 
Dexon®. Application of Vicryl-Rapid® makes wounds heal 
more quickly, with a lower dehiscence rate and milder local 
reactions than with catgut or Dexon®. 

989; 4: 3−12. 4. Snyder CC. O
58(4): 401

1968. 
3. Sabiston DC. Textbook of surgery. 14th ed. Philadelphia: WB 

Saunders Co; 1991.  

5. LaBagnara J Jr. A review of absorbable suture materials in head 
& neck surgery and introduction of monocryl: a new absorb-
able suture. Ear Nose Th



Page 404 VOJNOSANITETSKI PREGLED Vol. 72, No. 5 

Gazivoda D, et al. Vojnosanit Pregl 2015; 72(5): 397–404. 

6. Kostić I. The influence of suture material and the type of 
stitching up upon tracheal anastomonis healing  [disserta-
tion]. Niš: Faculty of Medicine, University of Niš; 1989. 
(Serbian) 

7. Capanglou D. (1999-2000) Spring term sutures. Available from: 
http//www.biometu.edu.tr/biomed/sutures.htm 

8. O'Neal RB, Alleyn CD. Suture materials and techniques. Curr 
Opin Periodontol 1997; 4: 89−95.  

9. Stone IK, von Fraunhofer JA, Masterson BJ. A comparative study 

939.  

.

le suture materials for skin repair. Plast Reconstr Su

sorbing suture in oral and scalp woun

able Transosseous Ligature. Br J Oral Maxillo

ery. J Periodontol 1987;

sis]. Novi Sad: Faculty of De

4; 68: 7−13. 

 za udžbenike i

 Batista AC, Lopes LC, de Góes FC, 

 Dent 

l. Monocryl suture, a new ultra-pliable 

e longevity of resorbable sutures in oral mucosa. Br 

tura de catgut e 

(Vicryl Rapide) from the mouth: a prospective 

r Main 

): 381−5. 

ew Jersey. A biologic compari-

u-

l study. 

t in human 

y 22, 2014. 
Revised on March 3, 2014. 

of suture materials: chromic gut and chromic gut treated with 
glycerin. Am J Obstet Gynecol 1985; 151(8): 1087−

10. Stone IK. Suture materials. Clin Obstet Gynecol 1988; 31(3): 
712−7. 

11. Racey GL, Wallace WR, Cavalaris CJ, Marquard JV. Comparison 
of a polyglycolic-polylactic acid suture toblack silk and plain 
catgut in human oral tissues. J Oral Surg 1978; 36: 776−70  

rg 

p

12. Guyuron B, Vaughan C. A comparison of absorbable and non-
absorbab
1992; 89(2): 234−6. 

13. Peterson L, Ellis E, Hupp JR, Tucker MR. Contemporary Oral 
and Maxillofacial Surgery. 3rd ed. St Louis, Mo: Mosby Year-
Book; 1998.  

14. Aderriotis D, Sàndor GK. Outcomes of irradiated polyglactin 910 
Vicryl Rapide fast-ab ds. J 

1988; 7(1): 91−6. 
28. Winstanley RP. The use of sutures in the mouth. Br J Maxillo-

fac Surg 1985; 23(5
Can Dent Assoc 1999; 65(6): 345−7.  

15. Quayle AA, El Bawdrawy H. Clinical and Experimental Studies 
with a Resorb fac 

 

son of Polyglactin 910 and Polyglycolic acid synthetic ab-
sorbable sutures. Surg Gynecol Obstet 1975; 141(1): 1−9. 

30. Mirković S, Đurđević-Mirković T. Influence of different types of 
surgical suture materials on mehanical damage of oral m

Surg 1984; 22(1): 24−9. 
16. Pini Prato GP, Cortellini P, Agudio G, Clauser C. Human fibrin 

glue versus sutures in periodontal surg
58(6): 426−31. 

17. Mirković S. Influence of suturing material on wound healing af-
ter mucoperiostal incision [the n-

c

tistry, University of Novi Sad; 2000. (Serbian) 
18. Greene JC, Vermillion JR. Simplified oral hygiene index. J Am 

Dent Assoc 196
19. Loë H. The Gingival Index, the Plaque Index and the Reten-

tion Index Systems. J Periodontol 1957; 38: 610−6. 
20. Lalević P. Anestesiology IV. Beograd: Zavod  

ora

nastavna sredstva; 1999. (Serbia) 
21. Nary Filho H, Matsumoto MA,

Consolaro A. Comparative Study of Tissue Response to Poly-
 

glecaprone 25, Polyglactin 910 and Polytetrafluorethylene Su-
ture Materials in Rats. Braz Dent J 2002; 13(2): 86−91. 

22. Certosimo FJ, Nicoll BK, Nelson RR, Wolfgang M. Wound heal-
ing and repair: a review of the art and science. Gen
1998; 46(4): 362−9.  

23. Beswada RS, Jamiolkowski DD, Lee IY, Agarwal V, Persivale J, 
Trenka-Benthin S, et a
absorbable monofilament suture. Biomaterials 1995; 16(15): 
1141−8. 

24. Shaw RJ, Negus TW, Mellor TK. A prospective clinical evalua-
tion of th
J Oral Maxillofac Surg 1996; 34(3): 252−4. 

25. Nary Filho H, Okamoto T, Padovan LEM. Estudo comparativo 
da resposta tecidual frente a fios de su

oliglecaprone 25 em subcutaneo de ratos. Salusvita 1996; 
15: 127−42. 

26. McCaul LK, Bagg J, Jenkins WM. Rate of loss of irradiated po-
lyglactin 910 
study. Br J Oral Maxillofac Surg 2000; 38(4): 328−30. 

27. Duprez K, Bilweis J, Merle M. Experimental and clinical study 
of fast absorption cutaneous suture material. Ann Chi

29. Craig PH, Wiliams JA, Davis KW, Magoun AD, Levy AJ, Bog-
dansky S, et al. Somerville, N

osa. Med Pregled 2011; 64(3−4): 157−60. (Serbian) 
31. Mirković S, Đurđević-Mirković T, Bajkin B, Šarčev I. Choice of 

surgical suture material used in oral cavity-clinaca
Med Pregled 2010; 63(7−8): 497−501. (Serbian) 

32. Wallace WR, Maxwel GR, Cavalaris CJ. Comparison of polygli-
colic acid to black silk, chromic, and plain catgu

l tissues. J Oral Surgery 1970; 28(10): 739−16. 

Received on Januar

Accepted on March 4, 2014. 
Online First August, 2014. 

 
 
 
 
 
 
 
 
 
 
 
 


