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Abstract

Background. Wound healing in diabetic foot syndrome is a serious problem in treating patients with dia-
betes mellitus. Purulent-necrotic diseases of the foot are the most common cause of disability and death
in patients with diabetes mellitus. Amputation of the lower limb is most often caused by the occurrence of
ischemic gangrene, neuropathic ulcers, and the progressive development of necrosis and infection. This
is due to the atypical course of the wound process in diabetes mellitus.

Material. The results of plastic surgery to eliminate wounds in patients with diabetic foot syndrome are
analyzed. Morphological, cytological and planimetric research methods were used to evaluate the results.

Conclusion. Features of the course of the wound process after dermaplasty in patients with diabetic foot
syndrome are the wave-like course of inflammatory processes with a subsequent decrease in their inten-
sity. The use of Azacytidine changes the course of the process of engraftment of the skin flap in diabetic
foot syndrome, reducing the duration and intensity of inflammation.

Keywords: diabetic foot syndrome, purulent-necrotic diseases of soft tissues, dermaplasty, Azacytidine.

INTRODUCTION

The frequency of high amputations of the lower
extremities for diabetic foot syndrome is 6-8 per
1000 patients. At the same time, postoperative mor-
tality with amputations "above the knee" reaches 40
-68% during the first 5 years. [1]

The economic costs of treating diabetic ulcers
are high. In this regard, it is necessary to develop
effective and cost-effective treatment strategies to
improve the outcomes of operations in this contin-
gent of patients. [2]

Currently, local operations are increasingly used
for purulent-necrotic processes in patients with dia-
betic foot syndrome. A significant part of such inter-
ventions leads to the formation of extensive granu-
lating wound surfaces, which, with prolonged self-
healing by "secondary tension", inevitably turn into
ulcers. In plastic surgery, there are several methods
for closing wounds on the foot in patients without

diabetes, but indications for plastic surgery on the
distal parts of the lower extremities in patients with
diabetes mellitus are very limited. [3]

It is known that the presence of diabetic foot syn-
drome often leads to skin necrosis and the develop-
ment of purulent complications in the postoperative
period. Metabolic, immune, and hemorheological
disorders characteristic of diabetic foot syndrome
provokes the progression of the purulent-necrotic
process and are the cause of unsatisfactory treat-
ment results. Therefore, plastic surgery on a diabet-
ic foot is rarely performed. All this determines the
need for an in-depth study of the clinical and mor-
phological processes of engraftment of the derma-
tome flap in patients with diabetic foot syndrome
and improvement of the technique of plastic closure
of wounds on the foot. [4,5,6]

MATERIAL AND METHODS
This study is based on the observation of 61 pa-
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tients with diabetic foot syndrome, who from 2020 to
2022 years of age in the department of surgical in-
fection of the multidisciplinary clinic of the Tashkent
Medical Academy underwent local operations for
purulent-necrotic lesions.

In all patients, it was not possible to complete the
operation by suturing the wound tightly due to the
extensiveness of the skin defect formed after ne-
crectomy, and the pronounced tension of the wound
edges when trying to bring them closer together, so
the final stage of treatment was the delayed free
dermatomic plasty of the granulating wound with a
split skin flap.

All patients were randomized into 2 groups. The
first group (control) included 25 patients in whom
dermatomic plasty was performed according to the
traditional method. In the second group (main),
which included 36 patients, dermaplasty was per-
formed against the background of preliminary use of
Azacytidine.

We did not reveal significant differences between
the control and main groups on the following
grounds age, sex, type, severity, and degree of
compensation for diabetes mellitus, concomitant
diseases, forms of diabetic foot syndrome, and drug
therapy.

In preparation for the plastic closure of the
wound and the postoperative period, patients of
both groups used the same type of drug treatment.
The standard scheme included glycemic compensa-
tion, antibiotic therapy, pathogenetic therapy de-
pending on the form of diabetic foot syndrome, com-
plete unloading of the affected limb, staged ne-
crectomy, and local wound treatment.

To remove the dermatome flap, a disc derma-
tome was used. A perforated skin flap with a thick-
ness of 0.3-0.5 mm was used for plastic surgery of
wounds on the back of the foot and 0.5-0.8 mm for
wounds on the sole.

In the main group, all patients were intraopera-
tively administered antimetabolite Azacytidine. The
drug was administered intravenously, in a stream, at
a dose of 5 mg per 1 kg of body weight once

In the postoperative period, in both groups, the
area of engraftment of the graft was estimated by
planimetry. The area of the viable skin flap was
measured by transferring its contours to a polyeth-
ene film and then determining the area of the site
using millimetre paper.

We considered the result of the operation to be
positive if the accustomed area was more than 50%
of the graft area.

The biopsy specimens were taken sharply in the
site of a macroscopically viable transplanted skin
flap for the entire thickness of the skin along with the
perceiving bed. The size of the biopsy is 3x3 mm.
Drugs taken from patients of both groups were stud-
ied on the 4th, 6th, 8th, and 12th day after plastic
surgery. The material was fixed in a 10% solution of
neutral formalin and poured with paraffin. According
to the adopted technique. The paraffined sections
were stained with hematoxylin and eosin, and by
special methods of staining according to van Gizon.

In the resulting sections, the number of cellular ele-
ments (neutrophils, macrophages, lymphocytes,
fibroblasts, plasmacytes) was calculated using the
"point counting" method, and the number of morpho-
logical elements in 10 visual fields, each of 25
points, was calculated. The relative bulk density of
collagen, elastic and reticular fibres was calculated.

In the transplanted flap, semi-quantitatively, ac-
cording to the 3-point system, the severity of signs
of destruction and repair of dystrophic changes in
the nuclei of the epithelium, paranecrotic and necro-
biotic processes in the epidermis, subdermal blisters
and intraepidermal blisters, necrotic areas in the
dermis of the flap, necrotic areas of the perceiving
bed, vasodilation, sclerosis and hyalinosis of their
walls, stasis, blood clots in the lumen of the vessel,
oedema of the dermis, germination of blood vessels
in the dermis of the flap, the cords of the epidermis
(acanthosis) in the dermis of the flap Thus, we em-
phasized the clarifying role of the morphometric
method, which allows achieving greater objectifica-
tion of scientific research.

Statistical processing of the obtained numerical
data was carried out using the recommended statis-
tical methods and the statistical package STATISTI-
KA 50. The numerical characteristics of the varia-
tion series were determined - M, m, t, 8. To calculate
the statistical significance of the differences (p) be-
tween the two data series, the Student's criterion
was used. To assess the statistical reliability of the
change in the indicator during treatment, Friedman's
criterion was used the above criteria are applied to
samples with a normal distribution.

RESULTS

Engraftment of the dermatome flap against the
background of diabetes mellitus is characterized by
the resumption of oedema and infiltration of foot tis-
sues. On the 6th day after the plastic surgery, epi-
dermal blisters with cloudy contents were observed
in those areas of the grafts that subsequently under-
went rejection and necrosis. After the removal of the
exfoliated epidermis, the phenomena of focal chang-
es in the colour of the dermis were visible, and pur-
ple-bluish spots appeared. Granulations of the bed
in these areas were swollen, and dull, there was
pus. By the 9th day of the postoperative period in
such places, the colour of the transplanted flap
changed over a larger area and its partial detach-
ment occurred. Complete detachment of the graft or
its part from the perceiving bed and necrosis of the
flap or part of it we observed 12 or 14 days after
transplantation.

In the morphological study of biopsy specimens,
it was by the 12th and 14th days that an increase in
the manifestations of destruction in the flap ex-
pressed on a 3-point scale (destruction of the epi-
dermis p<0.05, necrotic areas of the epidermis
p<0.01, necrosis of the dermis p<0.05) was noted.
In addition, a significant expansion and thrombosis
of blood vessels, and stasis of shaped elements
(p<0.05) in the same time frame were revealed.

Administration of Azacytidine decreased the clini-
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cal signs of an inflammatory response in the recep-
tor bed. Morphologically, this was accompanied by
a lower severity of destructive processes in the epi-
dermis and dermis without increasing them by the
late stages (14 days). The phenomena of parane-
crosis and necrobiosis of the epithelium manifested
themselves to a much greater extent in the compari-
son group, reliable differences were detected 14
days after autograft transplantation.

The processes of formation of necrosis of the
actual dermis of the transplanted flap, as well as
paranecrotic and necrobiotic processes in the epi-
dermis in patients with diabetes mellitus who did not
receive the drug, proceeded in waves, with the de-
velopment of pronounced destruction on the 6th
day, a decrease in its signs to 12 days and a repeat-
ed increase to 14 days. In the group of patients re-
ceiving Azacytidine, the number of patch areas that
underwent destruction from 6- The differences be-
tween the 12- and 14-day groups were statistically
significant.

Microvasculatory disorders (vasodilation, stasis
of the sensing bed) were also significantly more pro-
nounced in the late timing of engraftment of the flap
(at 12 and 14 days) in patients who did not receive
Azacytidine. No significant differences were found
between the groups in the assessment of bed oede-
ma and dystrophic changes in the epithelial nuclei.

As a manifestation of reparative processes, there
was a significant increase in the number of areas of
the newly formed epidermis in the transplanted flap
on the 6th and 9th day after the operation by more
than 2 times in the group of patients receiving Aza-
cytidine. By the 12th and 14th days, the beginning of
epithelial growth is noted and in the flaps of patients
of the comparison group and the specified differ-
ences between the groups decrease.

In the study of neutrophil granulocytes in the
sensing bed and dermis of the flap, a tendency to an
earlier decrease in neutrophilic infiltration in the pro-
cess of engraftment of the autodermal flap differ-
ences do not reach a statistically significant level,
but there is a tendency to reduce the content of neu-
trophil granulocytes on the 9-day after autoder-
maplasty to 0.72+0.36 cells/mm? in the group of pa-
tients receiving Azacytidine compared with
1.54+0.62 cells/mm? in the group of patients who did
not receive the drug.

Lymphocytic infiltration in patients entrusted with
Azacytidine was extremely mild and increased
slightly during the engraftment of the flap (0.2+0.14
cell/mm? on the 6-day after transplantation to
1.240.47 cell/mm2 to 14 days the postoperative peri-
od). In the group of patients who did not receive the
drug, the indicators of lymphocytic infiltration were
much higher than those in comparison with the
main group of patients, increasing from 0.93+0.32
cell/mm? per 6-day to 14.6+2.6 cel/mm? on 14- day,
respectively

When comparing the number of plasmacytes in
the preparations, a significant decrease in the pres-
ence of these cells in the biopsy specimens of the
flap of patients with diabetic foot syndrome treated

with Azacytidine was detected. In the dynamics from
the sixth to the twelfth day of the postoperative peri-
od, the indicators of plasma filtration by plasma cells
of the flap bed increased in both groups from
0.56+0.23 cell/mm? to 5.6+2.2 cel/mm? in the study
group and from 3.41+0.81 cell/mm? to 21.0+3.2 cell/
mm? in the comparison group and these differences
persisted further to 14 days. These differences are
statistically significant

Differences in the dynamics of the proliferative
activity of fibroblasts led to the fact that the content
of these cells in the preparations of patients receiv-
ing Azacytidine is significantly lower by 9 (6.68+1.26
cel/mm? and 12.20+2.49 cell/mm?) and 14-day
(6.7621.14 cel/mm? and 11.45+2.64 cell/mm?) after
surgery compared with similar patients who did not
receive the drug.

The drug also leads to a slowdown in the synthe-
sis and accumulation of collagen, because of which
in the biopsy specimens of patients receiving Aza-
cytidine, the volume density of collagen fibres on the
12th and 14th day after surgery is significantly lower
than in patients of the comparison group (2.2+0.40
and 5.0+0.35 on the 12th day and 2.3+0.31 and
6.14+0.36 on the 14th day, respectively).

The drug does not have a significant effect on
the increase in the volume density of elastic fibres
throughout the process of engraftment of the skin
flap and reticular fibres.

When analyzing the outcomes of plastic closure
of the wound, it was found that more than 50% of
the area necrosis occurred in a significant number of
patients in the control group who did not receive
Azacytidine (11 out of 25 patients).

With the use of antimetabolite in the main group
of patients during autodermaplasty, rejection and
necrosis of the graft occurred much less often (8.3%
+4.6% versus 44% +9.9% in the control group), the
differences are statistically significant.

DISCUSSION

The problem of the final closure of the wound in
the surgical treatment of purulent-necrotic processes
on the foot in diabetes mellitus is still far from a final
solution. Of the entire spectrum of plastic surgery,
dermatome skin plasty has established itself as a
simple, safe, and affordable procedure, but the
chances of successful engraftment of a split skin
flap in diabetic foot syndrome without appropriate
wound preparation and medical support leave much
to be desired. In this clinical study, we conducted a
study of the effectiveness of Azacytidine, which aims
to reduce the inflammatory response in the bed in
response to flap transplantation and protect the
graft. [11,12]

After plastic surgery, an inflammatory reaction is
activated in the sensing bed in response to flap
transplantation. As a result of the dysfunction of the
cells of the key cells of inflammation caused by hy-
perglycemia, there is no complete resolution of infil-
tration, on the contrary - the wound acquires the
status of chronic inflammation, which is character-
ized by the presence in the tissues of a significant
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number of lymphocytes and plasmacytes. As can
be seen from the study of the morphological picture
of the biopsy specimens of the perceiving bed and
flap in patients with diabetes mellitus, the change of
polymorphonuclear infiltration to lymphocytic infiltra-
tion is slowed down, at the terms of 12-14 days.
There is a pronounced lymphocytic infiltration involv-
ing a significant number of plasma cells. All this pre-
vents the engraftment of the flap and leads to its
lysis both immediately after transplantation and lat-
er. in patients with diabetes mellitus, signs of de-
struction (dystrophic changes in the nuclei, necrotic
areas in the flap dermis and epidermis) have some
tendency to increase in the late stages (14 days)
after plastic closure of the wound. [7,8]

A single administration of a small dose of Azacyt-
idine directly at the time of transplantation contrib-
utes to faster and more complete completion of the
phase of inflammation in the wound, which is mani-
fested by a twofold decrease in the number of lym-
phocytes in the wound and a fourfold decrease in
plasma cells. There is a tendency to accelerate the
resorption of infiltration of bed tissues by neutrophilic
granulocytes. Relief of the inflammatory reaction in
patients receiving Azacytidine is accompanied by a
lower severity of signs of the destruction of the epi-
dermis and dermis without an increase in necrotic
processes by late dates, as well as an earlier ap-
pearance of epidermal cords in the dermis flap.
[9,10]

We also found a slight decrease in the prolifera-
tive activity of fibroblasts under the influence of Aza-
cytidine. A with a selective slowdown in the synthe-
sis and accumulation of collagen. At the same time,
the drug did not affect the rate of formation of reticu-
lar and elastic fibres. This feature of the effect of
Azacytidine is well-known and described in many
works. [11,12] It should be noted that clinically in all
cases the strength of the formed fibrous layer was
quite sufficient in our patients, even with the locali-
zation of the accustomed flap on the plantar surface
carrying a significant load. [13-15]

Thus, the results obtained indicate a positive ef-
fect of Azacytidine on the transplanted dermatomic
skin flap, manifested in a decrease in the prevalence
and intensity of the exudative phase of the inflam-
matory reaction, as well as a decrease in the risk of
necrosis and rejection of the skin graft in patients
with diabetic foot syndrome.

CONCLUSION

The clinical and morphological features of en-
graftment of an autograft in diabetic foot syndrome
consist of a wave-like course of destructive process-
es with a decrease in their intensity for 12 days after
plastic surgery and a repeated increase later. The
use of Azacytidine changes the course of the pro-
cess of engraftment of the skin flap in diabetic foot
syndrome, reducing the duration and intensity of
inflammation, which is manifested by a twofold de-
crease in the level of lymphocytes and a fourfold
decrease in the level of plasma cells in the trans-
planted flap. Preparation of the wound surface in

diabetic foot syndrome for plastic closure, including
a single injection of Azacytidine according to the
proposed technique, it was possible to reduce the
number of patients with 50% necrosis of the trans-
planted flap by 5.3 times (from 44.0+9.9% to
8.314.6%).
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AUTODERMAPLASTIKA NATIJALARINI YAXSHI-
LASHNING YANGI YO'NALISHLARI

Abduraxmanov F. M., Xamdamov Sh. A., Kori-
khonov D. A., Okhunov A. O., Boboev K. Kh.,
Boboqulova Sh.A.

Toshkent tibbiyot akademiyasi

Abstrakt

Dolzarblik. Diabetik oyog sindromida yaraning
shifosi qandli diabet bilan og'rayotgan bemorlarni
davolashdagi jiddiy muammolardan biridir. Oyogning
yiringli-nekrotik kasalliklari diabet bilan og'ruvchi be-
morlarning nogironligi va o'limining eng ko'p tarqal-
gan sababi hisoblanadi. Pastki oyoq-qo'lning ampu-
tatsiyasi ko'pincha ishemik gangrena, neyropatik
yaralar paydo bo'lishi, nekroz va infektsiyaning pro-
gressiv rivojlanishi sabab bo'ladi. Bunga diabetda
yara jarayonining atipik yo'nalishi sabab bo'ladi.

Material. Diabetik oyoq sindromi bilan og'rilgan
bemorlarda yaralarni yo'qotish uchun plastik oper-
atsiya natijalari tahlil gilinadi. Natijalarni baholashda
morfologik, sitologik va planimetrik tadgiqot usullari-
dan foydalanildi.

Natijalar. Diabetik oyoq sindromi bilan og'rigan
bemorlarda dermaplastikadan so'ng vyara ja-
rayonining o'tkazish yo'nalishining xususiyatlari yal-
lig'lanish jarayonlarining yo'nalishini ularning inten-
sivligining keyingi pasayishi bilan undulatsiya qi-
lishdir. Azacitidine qo'llanilishi diabetik oyoq sin-
dromida teri flapining engraftmenti jarayonining
yo'nalishini o'zgartiradi, yallig'lanish davomiyligi va
intensivligini kamaytiradi.

Tayanch iboralar: diabetik oyoq sindromi, yum-
shoq to'gimalarning yiringli-nekrotik kasalliklari, der-
maplastika, Azacitidine.

HOBbIE NMOAXOAbl K YNYYLUEHUIO PE3YIb-
TATOB AYTOOEPMAMNNACTUKA

AbagypaxmaHoB .M., Xamgamos LLU.A., KopnxoHoB
O.A., OxyHoB A.O., bo6oes K.X., bBobokynosa LL.A.
TawkeHTCckaag MegmuuHckaa Akagemus

AGcTpakT

AxkTyanbHOCTb. 3aXUBNeHne paHbl Npyu CUHAPO-
Me AmabeTudeckomn CTonbl ABNSETCS OAHOM U3 Cepb-
€e3HblX npobnem B nevYeHun OBOSbHbLIX CaxapHbIM
anabetoMm. [HoOMHO-HekpoTuMyeckne 3aboneBaHus
CTOMbl — 3TO Hanbonee yactas NpUYMHa UHBaNUAan-
3auMn 1 cmepTn BonbHbIX caxapHbiM gunabeTtom. K
amMmnyTaumm HWXKHEN KOHEYHOCTM Yalle BCero npueo-
ONT  BO3HUKHOBEHME  ULLIEMWUYECKOW  TaHIPEHbI,
HeMponaTU4eCckon S13Bbl, NpPOrpeccupylollee passu-
TMe HeKkpo3a M MHGekunn. ATo 0BycnoBneHo atu-
MUYHBIM TEYEHMEM paHEBOrO Mpolecca npu caxap-
HoM amabete.

Martepuan. AHanusy nogseprarTcst pesynbTaThl
nnacTU4eCKMX oOrnepauuin no nUKBMZAaALMM paH Yy
6onbHbIX C cnHapomom aunabeTnyeckon crtonbl. [Ans
OLEHKMN pe3ynbTaToB ObiNM MCNOMb30BaHbl Mopdo-
nornyeckue, LUTONOMMYECKMe 1 nrnaHuMeTpudeckme
MeToAda UccneaoBaHus.

Pe3ynbTtatbl. OCOOEHHOCTAMM TEYEHMS paHEBO-
ro mpouecca nocre AepMannactuku y OOnbHbIX C
CUHAPOMOM OnabeTU4ecKor CTOMbl SBNSAKOTCSA BOJI-
HOOOpa3HOCTb TeueHMs1 BocnanuTenbHbIX MpoLec-
COB C MOCMEAYLWUM CHMKEHNEM WX WMHTEHCUBHO-
ctn. MNpumeHeHne AsaumTuanMHa U3MEHSIET TeveHue
npoLecca NpWXMBAEHUS KOXHOro NIOCKYTa Npu CUH-
apome anabeTnyeckon CTonbl, yMEHbLUAs AfMTEerb-
HOCTb U MHTEHCUBHOCTb BOCMNaneHus.

KniouyeBble crnoBa: cuHOpoM avabeTnveckoi
CTOnbl, THOMHO-HEKPOTUYECKMe 3aGoneBaHns MArKUX
TKaHel, AepmannacTuka, A3auuTuamnH.
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