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EXPERIMENTAL-MORPHOLOGICAL SUBSTANTIATION OF EXPEDIENCY TO USE
THE SKIN GLUE «DERMABOND» FOR POSTOPERATIVE WOUND CLOSURE

Avetikov D., Loza K., Starchenko 1., Loza E., Marushchak M.

Higher State Educational Establishment of Ukraine - Ukrainian Medical Stomatological Academy -,
Department of Surgical Dentistry and Maxillofacial Surgery with Plastic and Reconstructive Surgery
of the Head and Neck. Poltava, Ukraine

According to the latest statistics, published in modern
scientific journals, pathological scarring occur in 10% of the
total population of the world [ 1 ]. Therefore, an optimal
aesthetic scar was and remains a major problem in plastic and
maxillofacial surgery [2].

The nature and type of postoperative scar depends on various
factors. Belousov A.E. studied the effect of general and local
factors on the quality of scars. He divided all local factors into
two groups. The first group factors depend on the surgeon and
the second one are independent of the surgeon. General
factors are attributed to heredity, age and immune status of the
victim [4].

1. Factors beyond the control of the surgeon (traumatic
wounds): the nature of the damage, its scope, location, nature
of blood flow in the walls of the wound, the presence of
pollution, etc.

2. Factors, which are determined by the surgeon (surgical
wound): method of surgical wound closure, its location
relative to the field lines of the skin, methods and quality of
drainage.

There are many publications and dissertations devoted to the
impact of different methods of the wound edges ap-
proximation and suturing on their healing, but there is still a
significant number of unsatisfactory results [7,8].

Quite important local factor is the trauma of suturing.
Needles, like a scalpel, cut through not only the epidermis and
dermis, but also a variety of skin appendages. The processes
of restoring the integrity of damaged tissues begin to develop
there. However, the tissue repairing associated with
connective components is imperfect. As a result, a normal
reaction of tissue on the local action of a foreign body
(ligatures) is often taken for infection at the site of the seam.
These reactions are usually called “stitch” (ligature)
abscesses. Moreover, in such cases, shifted epithelium of the
injured skin appendages can form small keratinized cysts.
Clinically, they appear as small, dense, white or yellow-white
papules, often taken for miliary or epidermoid cysts. These
formations are usually reversing between 10 and 25 days,
followed by replacement of scar tissue. “Stitch” abscesses
tend to disappear, but miliary cysts may remain.

Until the middle of XX century, surgical thread problem has
not caused much interest. Only from 50’s XX century
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revealed that the quality, chemical composition and structure
of the material filaments influence on tissue reaction on its
implantation, and ultimately, often on the result of the
operation. It is proved that the nature and type of scar depends
on processes occurring in the wound in the early postoperative
period, which, in turn, greatly influences the type of used
suture material [4].

We aimed to investigate the morphological features of healing
of postoperative wounds in the early stages of reparative
process in the experiment, depending on the used type of the
wound closure.

Material and methods. The experiment included 20 male
rats, weighing 180-200 g. All rats were anesthetized by a
single intraperitoneal injection of sodium thiopental. After the
shaving operative field, 2 cm full-thickness incision wound
was made on the anterior surface of the abdomen in the lon-
gitudinal direction. As suture material for wound closure in
the 1st experimental group (10 rats) we used surgical filament
“Polyamide 4-O». In the 2nd experimental group (10 rats)
wounds were closured by using skin glue “Dermabond”.

All of the animals were taken out of the experiment on day 3
after surgery by administering a lethal dose of sodium
thiopental. Directed biopsy of skin wound for histological
examination was performed. Biopsy specimens were fixed in
12% neutral formalin, dehydrated and embedded in paraffin
by standard methods [6]. From the paraffin blocks were made
5-7 mm thick sections that were stained with
hematoxylin-eosin and examined under the microscope.

We determined the density and the ratio of cellular elements
of different classes in the wound area, using the method of
standard space (S = 10000 um?). The processing of the results
was performed by standard statistical methods [3, 5].

Results and their discussion. The examination of skin
wounds in animals of group 1: in all cases there was swelling
and mild redness of the skin around the scar. The scar lines
with node stitches were uneven nature through penalty wound
edges nodal seams. The postoperative wounds were covered
with crusts in 10 cases. Also, we observed postoperative
wounds fester in all cases.

During the examinations under the microscope we observed
forming scar, wedge-shaped, which consisted of granula-
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tion tissue and extended throughout the thickness of the skin,
subcutaneous tissue and partly to muscles. There was a high
density of cellular elements - 46.9+0.53 in 10000 urn?
Mostly, there were cells of macrophage-monocytic series,
plasma cells and lymphocytes. Sometimes, the cells with
grainy basophilic cytoplasm were found in perivascular
spaces. The presence of above cells is common for the early
stages of reparative process. The quantity of such cells was up
to 71.9+0.74% of all cellular elements of the forming scar. All
other cells 28.1 £0.74% were elements of fibroblastic series,
mainly young fibroblasts - cells with elongated oval or
rounded nucleus and basophilic cytoplasm (Fig. 1).

It should be noted, that most of the fibroblasts were in the
depth of postoperative scar, whereas when macrophages and
lymphocytes localized mainly in its surface sections.

Fig. 1. The basal layer of scar formed on day 3 after the
imposition of nodal joints sutures (1st experimental group
of animals), H&E, x280

1.lymphocytes; 2 - adult fibroblasts; 3 - young fibroblasts

We could detect squamous epithelium above the granulation
tissue in five cases. This finding indicated the beginning of
the process of the wound defect epithelization. A complete
epithelization has been find in two observations, when
epithelium completely covered the wound defect. Partial
(incomplete) epithelization was discovered in three cases. In
those cases, epithelium was detected only in the peripheral
parts of the wound defect; while in the central parts of the
wound surface eosinophilic structureless mass has been
found. Such a pattern indicates incomplete wound cleaning
process (Fig. 2).

Constantly, we detected circulatory disorders, localized in the
dermis on the periphery of the forming scar. Such disorders
included a plethora of arterial and venous microvessels, small
perivascular hemorrhages, some small clots in the capillaries.
Sometimes, we met piecemeal congestion of lymphocytes and
macrophages diasionally,
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mainly near the small blood vessels in the reticular layer of
the dermis. We found the remains of suture material, which
looked like almost homogeneous, eosinophilic fragments of
various sizes, surrounded by inflammatory infiltration, with a
predominance of neutrophils in the last and macrophages.
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Fig. 2. The
imposition of nodal sutures (1 experimental group o f
animals), H&E, x280

| - tissue detritus: 2 - the stratum corneum; 3 - granular
layer; 4.basal layer; 5 - acanthotic cord;

6-granulation tissue

The examination of skin wounds in animals of group 2: in all
cases there was equal linear scar, no effects of edema and
hyperemia in the surrounding tissues, while, as in the
previous group, such signs were detected.

Microscopic study show results similar to the previous group.
We determined granulation tissue that covered the entire
thickness of the skin and hypodermis. However, the density of
cellular elements was significantly lower than in the previous
experimental group and averaged-35.0+£0.60 10000 unr. The
number of lymphocytes and macrophages 61.1 +0.82% was
predominant among the total number of granulation tissue
cells. However, the relative number of fibroblasts was
significantly higher than in the previous group and was
38.9+0.82%.

In compare with the previous group we observed higher
number of newly formed blood microvessels in the forming
scar. It may be the evidence of faster tissue regeneration under
the skin glue (Fig. 3).

The results of epithelization were also not like in the previous
group. The epithelium covered the wound defect almost
completely in eight cases. Incomplete epithelization was
observed in two cases.

It should be noted that there was the lack of tissue detritus in
the area of postoperative scar. That indicated about a complete
cleaning of the wound.
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day 3 after
surgery using skin glue (Il experimental group), H&E,
x280
1 - fibrocytes; 2-adjacent muscles; 3-blood microvessels;
4 -lymphocytes; 5-macrophage

Conclusions:

According from our experiment, the usage of skin glue creates
better conditions for wound healing:

1. Accelerates wound cleansing of tissue detritus.

2. Helps to accelerate the maturation of granulation tissue in
the connective tissue.

3. Improves vascularization of the forming scar.

4. Creates a better condition of surrounding tissues for
wound epithelization.

Thus, to achieve a more aesthetic scar, we recommend ap-
plying skin glue instead of using nodal joints.

Also, we are planning to work out the method of intraskin
suturing for better wound closuring with the skin glue.

The work is a part of research of the department of surgical
dentistry and maxillofacial surgery, plastic and reconstructive
surgery of the head and neck “Optimization of conservative
and surgical treatment of patients having defects and
deformation of maxillofacial area», Ne state registration Ne
0110U004629.

REFFERENCES

1. AsermoB [I.C., TpanoBa X.O. IloplBHsnbHuil ananl3s
METOAMK NPO(QHIAKTHKNA YTBOPEHHS IaTOJIOMYHHUX DPYyOIIB.
VYkpaVYHCbKHI — MeIUYHUN Mateplamu I
BceykpaVHCbKOY ~— HayKOBO-TIPAaKTHYHOY  KOH(EpeHIT
«Cyuacm moxumBocH cromarononyy. JIyrancek: 2013; Tom
16(1): 9-11.

2. AsermoB /[I.C. Cywacm wMeroau TpOQIIAKTHKA Ta
alKyBaHHs MATOJIOMYHUX PyOwB o6iuyus Ta wmy. «Ce\m
MeauIHA Ta Oroorin»y 2012; 8(3): 74-76.

3. Astanauinos I'.I. Meromuka pacyera CIOKHOCTH MOP-
(oorMYecKuX CHCTEM MpH MOP(OIOTHUECKNX HCCIEnO-
BaHusAX. CyxanoB C.T. ApxuB aHart., THCTOJ., 3MOPHOJIOTHH
1982; 83(8): 77-80.

aJlbMaHax.

92

MEJHIJHHCKHE HOBOCTH I'PY3HH

4. benoycoB A.E. PyOmpsl u ux xoppekuus. Ouepku mmia-
crryeckoit xupyprun. Tom 1. CII6.: Komangop. SPB: 2005;
128.

5. Jlaxur T.®. buomerpus. M.: Beicmast mkomna; 1980: 170.
6. MepkynoB A.b. Kypc marorucronorudeckoif TEeXHHKH.
M.: Memununa; 1969: 237.

7. Gulsoy M. Closure of skin incisions by 980-nm diode la-
serwelding. Dereli Z, Tabakoglu Hasim O. et al. Ozquncem
Lasers Med. Sci. 2006; 21: 5-10.

8. Windgerow A.D. New innovations in scar management.
Chait L.A., Stals R., Stals P.J. Aesthetic Plast. Surg. 2000;
24(3): 227-234.

SUMMARY

EXPERIMENTAL-MORPHOLOGICAL SUBSTAN-
TIATION OF EXPEDIENCY TO USE THE SKIN
GLUE «DERMABOND» FOR POSTOPERATIVE
WOUND CLOSURE

Avetikov D., Loza K., Starchenko 1., Loza E.,
Marushchak M.

Higher State Educational Establishment of Ukraine
“Ukrainian Medical Stomatological Academy", Depart-
ment of surgical dentistry and maxillofacial surgery with
plastic and reconstructive surgery of the head and neck.
Poltava, Ukraine

We aimed to investigate the morphological features of healing
of postoperative wounds in the early stages of reparative
process in the experiment, depending on the used type of the
wound closure.

It is proved that the nature and type of the scar depends on the
processes that occur in the wound at the early postoperative
stage, which in turn greatly affects the form of suture material
used.

The experiment included 20 male rats, weighing 180-200 g.
All rats were anesthetized by a single intraperitoneal injection
of sodium thiopental. After the shaving operative field, 2 cm
full-thickness incision wound was made on the anterior
surface of the abdomen in the longitudinal direction. As suture
material for wound closure in the 1st experimental group (10
rats) we used surgical filament “Polyamide 4-0». In the 2nd
experimental group (10 rats) wounds were closured by using
skin glue “Dermabond”.

According from our experiment, the usage of skin glue creates
better conditions for wound healing. Thus, to achieve a more
aesthetic scar, we recommend applying skin glue instead of
using nodal joints.

Keywords: post-operative scarring, wound healing, mor-
phology of wounds, skin glue, microscopic study.
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IKCITEPUMEHTAJIbHO-MOP®OJIOI'MYECKOE
OBOCHOBAHHUE ULIEJECOOBPA3HOCTH IIPHU-
MEHEHHS KOXXHOIO KIESLI «JEPMABOH/»
MNP 3AKPBITUHM  NOCJTEOIIEPAIMOHHBIX
PAHEBBIX JEPEKT OB KOXXH

Asetuxos /I.C., /Io3a K.O., Crapuyenxo U.H.,
Jlo3a E.A., Mapymak M.H.

Buvicwee cocydapcmeennoe yuebnoe 3asedenue Ykpaunovi
«Yxpaunckas meouyunckas cmomamonozuueckas axkaoe-
Musy, Kageopa Xupypeuueckou —CmomMamonocuu  u
YeNIOCMHOIUYEBO  XUpypeuu ¢ NIACIUYECKOu U
PEeKOHCMPYKMUGHOU Xupypaueli 20106b1 u weu, Ilonmasa,
Ykpauna

Lensio mccne10BaHUs IBUIOCH H3YUIEHHE MOP(OIOTHIECKIX
CBOMCTB 3a)KUBJICHUSI TIOCTONEPAMOHHBIX PaH Ha PaHHHUX
CTYNEHAX pEeIapaTHBHOTO IIPOIEcCa B HKCIEPHMEHTE, B
3aBUCHMOCTH OT THUIA YIINBAaHUS PAHBL.

Jloka3aHo, 4TO XapakTep ¥ BUA pyOIia 3aBUCAT OT IPOLIECCOB,
KOTOpBIE TIPOUCXOJAT B pane Ha paHHeM
MOCJICOTIEPAIMOHHOM JTare, Ha KOTOpbIe, B CBOIO 04epe/ib, B
3HAYMUTENBHON CTENEHM BIMSET BHJ[ HCIIONB30BAHHOTO
IIOBHOT'O MaTepHaa.

OkcnepuMeHT TmpoBeneH Ha 20 KpbIcax-caMIlax Maccoi
180-200 r. Bcem KHBOTHBIM IIpH 00€300MBaHUKM THOIICH-
TAJIOM HATPUsI TMIPOBOAMIIHN TTOTHOCIOWHBIE MPSIMONUHEITHEIE
pa3pesbl JUIMHOM B 2 cM Ha IepeiHel TOBEpXHOCTH XKHUBOTA B
MIPOJIOEHOM HAaIpaBIICHNH. B KadecTBe MOBHOTO MaTepHana
JUISL 3aKPBITUSL TTOCJICONEPAlIMOHHO paHbl JKMBOTHBIM |
JKCTepuMeHTanbHOW Tpymmsl (10 KpBIC) NpUMEHSITH
xupypruueckue HutH «[lommamun Nedy. JKuotHbeim I
sKcnepuMeHTanpHOM rpymnbl (10 kpeic) OBDT HaHeceH
KOXKHBIN KIieit «J{epmaboHIy.

Jannabpie MOpP(OIOTHYECKOrO HCCISIOBAHMUS TTOKA3alH, YTO
NPUMEHEHHE KOXHOTO Kjess B OKCIEPUMEHTE CO3/aeT
Jy4IIAEe YCIOBUS JUIsl 3a)KHMBJICHHS IOCICONEePAHOHHON
panbl. TakuM 06pa3oMm, /IS TOCTHKEHHS O0Jiee 3CTETHYIHOTO
HOPMOTpPO(HYECKOTO  pyOlia  aBTOPHI  PEKOMEHIYIOT
HAHECEHHE KOXKHOTO KJiesl BMECTO IMPUMEHEHHs Y3JIOBBIX
IBOB.




