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ABSTRACT

Background. The study aims to improve the results of surgical treatment of patients with neuroischemic foot ulcers on the
background of diabetic foot syndrome by improving reconstructive operations.

Materials and methods. In this work, the results of the surgical treatment of 27 patients in 2021-2022 who received inpa-
tient treatment with chronic neuroischemic foot processes against the background of diabetic foot syndrome in the depart-
ment of purulent surgery and surgical complications of diabetes mellitus at the multidisciplinary clinic of the Tashkent
Medical Academy were analyzed.

Results. Using the developed method of reconstructive foot surgery in patients with a neuroischemic wound on the back-
ground of diabetes mellitus, we were able to obtain excellent results in 96.3% of cases with primary healing of the postop-
erative wound. Only one patient (3.7%) showed signs of suppuration of the postoperative wound and this was due to the
patient's incompetence.

Conclusions. Comprehensive information about the condition of foot tissues in chronic neuroischemic ulcers against the
background of diabetic foot syndrome allows you to choose an adequate treatment strategy using minimally invasive and
surgical interventions on the foot.

Keywords: diabetes mellitus; diabetic foot syndrome; neuroischemic wound; gangrene.

INTRODUCTION This complication can be called one of the most mys-

ne of the most severe complications of dia- terious forms of diabetic foot syndrome since it is ex-
O betes mellitus (DM) leading to surgical oper- trem;ly difﬁcu.lt to predict the develgpment 'of DNOAP
ations is diabetic foot syndrome (DFS). Dia- and identify risk groups among patients with diabetes

mellitus [15].

Doctors of different specialities — surgeons, endocri-
nologists, orthopedists - meet with this complication of
diabetes, but it is not always recognized in time. Patho-
genetically, with the appearance of signs of diabetic neu-
ropathy in patients, it is possible to detect a violation of
arterial blood flow in the lower extremities [2]

betic foot syndrome manifests itself in the form of the
development of widespread purulent-necrotic lesions in
the lower extremities, which develop in 35-60% of DM
patients [13].

Diabetic neurooarthropathy (DNOAP, Charcot's foot,
Charcot's joint) is a rare but extremely severe complica-
tion of diabetes mellitus, with inadequate treatment lead-
ing to irreversible disability [1.,4].
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The prevalence of this complication among patients
with diabetes mellitus is less than 1%][11], although in
the literature it is possible to find information about vari-
ous manifestations of DNOAP in 18-25% of people with
diabetes more than 20 years [4,17].

This inconsistency of information is obviously due to
differences in the examination methodology and differ-
ent criteria for the diagnosis of neuroosteoarthropathy.

An untimely diagnosis of the acute stage of DOAP
and, accordingly, late treatment lead to pronounced
changes in the bones and joints of the foot and the for-
mation of irreversible deformities [18].

In the future, due to the bone protrusions that have
arisen and changes in the biomechanics of the foot, high-
pressure zones are formed with the crushing of the un-
derlying soft tissues and, as a result, long-term non-heal-
ing, recurrent ulcerative defects. The addition of signs of
ischemia complicates the problem before the practising
surgeon gets the expected result of treatment [14,21].

Infection of wound defects, the development of
phlegmon, osteomyelitis of bones and destructive os-
teoarthritis significantly increase the risk of high amputa-
tions in neuroischemic ulcers [20].

Data on the frequency of purulent complications, am-
putations, as well as long-term results of reconstructive
surgical interventions in this category of patients are
contradictory [16,22].

In connection with the above, the following clinical
observation of a patient with a neuroischemic ulcer of
the plantar surface against a background of severe is-
chemia, who preserved the supporting function of the
foot with the help of an individually developed surgical
treatment strategy consisting of repeated surgical treat-
ments (for phlegmon of the foot and purulent lesions of
bones and joints) and plastic reconstruction of the foot, is
interesting.

In this regard, this study aimed to improve the results
of surgical treatment of patients with neuroischemic foot
ulcers against the background of diabetic foot syndrome
(DFS) by improving reconstructive operations.

MATERIAL AND METHODS

n this paper, the results of the surgical treatment
Iof 27 patients in 2021-2022 who received inpa-
tient treatment with chronic neuroishemic foot
processes against the background of DFS in the depart-
ment of purulent surgery and surgical complications of
diabetes mellitus at the multidisciplinary clinic of the
Tashkent Medical Academy were analyzed.
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The average duration of diabetes mellitus was
12.3+4.7 years. The age of the patients ranged from 41 to
68 years (on average 53.6+4.9 years). Among the pa-
tients, there were 18 (66.7%) men and 9 (33.3%) women.
The neuroischemic form of diabetic foot syndrome has
been diagnosed in all cases. The duration of inpatient
treatment of patients averaged 5-7 days. Before admis-
sion to the clinic, the duration of neuroischemic foot ul-
cers in patients was from 4 months to 3 years.

15 (55.6%) patients had signs of coronary heart dis-
ease (CHD). In 2 (7.4%) cases, there were signs of tran-
sient disorders of cerebral circulation in the anamnesis.
Arterial hypertension was noted in 11 (40.7%) patients.
All patients were consulted and correction of disorders
from concomitant diseases was carried out.

The instrumental method for assessing the state of
macrocirculation was ultrasound duplex scanning of the
lower extremities performed on the ultrasound duplex
system Medison-X6 (Samsung, Germany) according to
the standard method with a linear sensor with a frequen-
cy of 7-15 MHz. Using ultrasound, the ankle-shoulder
index (ASI) was also determined.

The final diagnostic method was multispiral comput-
ed tomography (MSCT) arteries of the lower extremities.
After receiving information about the state of the periph-
eral arterial bed, all patients underwent restoration of
blood flow by balloon angioplasty. Statistical data pro-
cessing was performed using applied computer programs
for statistical processing of the DBASE and STAT4 data-
bases.

In patients after endovascular revascularization
against the background of improved arterial circulation,
we applied an improved method of foot reconstruction in
chronic neuroischemic ulcers in patients with diabetic
foot syndrome, by filling the bed with myoplasty (clos-
ing the operating bed) after resection of bones or joints
and with the removal of fragmented bone tissue particles,
taking into account the preservation of the arterial net-
work of the foot (RUzNe TAP 2019 0202 from
13.05.2019 "A method of foot reconstruction in neurois-
chemic ulcers against the background of diabetic foot
syndrome").

The proposed operation is performed under local
conduction anaesthesia. At the first stage of foot recon-
struction, access to the pathological focus from the back
surface is carried out to prevent arterial network disor-
ders (damage to solus plantar arteries). At the second
stage, the metatarsal head is resected with the removal of
fragmented particles. The final stage of the operation
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includes myoplasty with m. flexor digitiminimi brevis on
the feeding leg with filling of the resected bed of bone
tissue.

RESULTS

sing the developed method of reconstructive
l | foot surgery in patients with a neuroischemic
wound on the background of diabetes melli-
tus, we were able to obtain excellent results in 96.3% of
cases with primary healing of the postoperative wound.
Only one patient (3.7%) showed signs of suppuration of
the postoperative wound and this was due to the patient's
incompetence, since despite the recommendations for
unloading the limb after discharge from the clinic, he
actively moved with the help of the affected limb. The
patient was re-hospitalized and underwent a course of
antibacterial and infusion therapy along with repeated
rehabilitation. As a result, the postoperative wound
healed by secondary tension.

In other cases, the sutures were removed after control
radiography of the foot, and at the same time, we fo-
cused on the appearance of primary calluses and consol-
idation in the resected foot bone. After the operation,
patients were advised to wear orthopaedic shoes. At the
same time, in most cases, we applied Total Contact Cast
(TCC) to patients to prevent possible further complica-
tions.

CLINICAL OBSERVATION

Patient K.N., born in 1954, medical history Ne
378/27,05.01.2021, turned to our department with com-
plaints of a purulent non-healing wound of the plantar
surface of the left foot, an increase in body temperature,
pain and redness of the foot.

For the first time, a purulent wound appeared 2.5
years ago and the patient repeatedly received inpatient
treatment in surgical departments at the place of resi-
dence. Suffers from diabetes mellitus.

The purulent discharge has been increasing for the
last 3 days and the pain in the foot has intensified. Local-
ly: the lower extremities are asymmetrical, due to
swelling of the left foot.

On the plantar surface of the left foot, there is a puru-
lent-necrotic wound measuring 3.0 x 4.0 cm.

An abundant purulent discharge with a fetid odour is
released from the wound.

There is pronounced infiltration and soreness in the
area of the plantar and back surfaces of the foot.

There is no pulsation in the peripheral arteries.

A contrast examination of the vessels of the lower
extremities was recommended to the patient.
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The patient was found to have signs of a neurois-
chemic ulcer of the plantar surface of the left foot, com-
plicated by phlegmon, against the background of critical
foot ischemia (see Fig.1).

Fig.1. Neuroishemic ulcer of the plantar surface of the
foot and subluxation of the head of the V-metatarsal
bone with destruction.

Foot condition according to WIFI classification: W-2,
I-1, FI-2. The risk is high (8 points). In this regard,
against the background of normalization of indicators of
biochemical blood tests, it was decided to do MSCT of
the arteries of the lower extremities to the patient.

At the same time, signs of segmental occlusion of the
a. poplitea (PA) and total occlusion of the tibial arteries
on the left were revealed. On the foot, the blood flow is
collateral due to contrast through the a. tibialis posterior
(ATP), but the a.dorsalis pedis (DPA) is not contrasted.
After clarifying the diagnosis and identifying the seg-
ment of arterial lesion, on the 2nd day after admission,
balloon angioplasty of a. poplitea (PA) and a. tibialis
posterior (TPA) on the left was performed with technical
difficulties. At the same time, the lumen of the a. poplitea
(PA) was completely restored without residual stenosis,
the posterior tibial artery was restored to the arterial arch
of the foot (see Fig. 2).

The restoration of a. tibialis anterior (ATA) and a.
peronea (PerA) was not successful, and despite this, the
main blood flow on the foot was obtained due to a. tib-
ialis posterior (TPA). Against the background of im-
provement of local arterial blood flow, the patient un-
derwent reconstruction of the foot with the elimination
of the pathological focus. In this case, surgical tactics on
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the foot were performed according to the foot plastic

surgery technique developed by us.

Before After

Fig.2. Segmental occlusion of the a. poplitea (PA), total
occlusion of the lower leg arteries before and after BAP.

At the same time, the first stage we performed a skin
incision on the back of the foot, so as not to damage the
lateral plantar artery. The second stage of the operation
included resection of the destructively altered head of the
metatarsal bone and the proximal phalanx of the V-toe of
the left foot with the rehabilitation of the pathological
focus.

Foot muscles
(plantar side)

I-m. abductor digiti minimi
2- mm.intzrossel plantares
3- m. flexar digiti miniemi brevis
5 & tendines m. flexoris digitorur longi
3- tendines m. flaxoris digitorum brevis
" B- vaginae fibrosaz digitorum pedis
¢ 1- mm._lumbricales
5 8- m. flexor hallueis brevis
9- tendo m. flexoris halkucis longi
C- m.flexor digitorum brevis
[1- m. abductar hallucis
12-aponeurosis plantaris
13- tubsr calcansi

Fig.3. Localization of the pathological focus and muscle
for plastic surgery.

JESM 2024 | Issue 1 | Volume 1

43

The third stage of the operation was muscle plastic
surgery of the residual cavity of the bed of the resected
metatarsophalangeal joint with the help of a short flexor
muscle of the little finger of the foot. This developed
surgical tactic creates an optimal condition for the oper-
ating surgeon to preserve the integrity of the plantar lat-
eral arterial network of the foot and prevent possible
postoperative complications (see Fig. 3).

Using this treatment strategy, we try not only to pre-
serve the physiological state of the foot, but also give
psychological stability in terms of improving the quality
of life of patients. The result of treatment is directly af-
fected by the patient's compliance, which in most cases
is the cause of subsequent possible complications.

After reconstructive plastic surgery of the foot, the
patient underwent short-term immobilization (for 3
days), which is necessary for the engraftment of the
muscle flap and the prevention of possible hematomas in
the area of the resected joint bed. On the 7th day, the pa-
tient was discharged home in a satisfactory condition for
outpatient observation (see Fig.4.).

Fig.4. View of the foot after reconstructive surgery.

The patient had a smooth postoperative period, the
wound healed by primary tension and on the 21st day
after the operation, there were signs of the appearance of
a primary bone callus on the radiograph without signs of
destruction. The patient actively moves and regularly
uses orthopaedic shoes (see Fig.5).

DISCUSSION
he analysis of the results of treatment of pa-
tients with neuroischemic foot ulcer on the
background of diabetic foot syndrome showed
that with the correct definition of the treatment strategy

in 96.3% of cases, it is possible to ensure a smooth
course of the wound process, with primary tension of the
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postoperative wound. These results were achieved due to
the correct selection of operational equipment according
to the original method developed by us [3,8].

Fig.5. The view of the foot on the 17th day after the
reconstruction of the foot.

In our opinion, it is possible to choose an adequate
technique of surgical intervention on the foot in the pres-
ence of chronic neuroischemic ulcers only by conducting
a comprehensive examination of the patient, taking into
account several objective data. When determining the
treatment strategy, it is necessary to consider the general
condition of the patient, the degree of local tissue dam-
age on the foot and the compensation of limb ischemia
[6,9].

The issue of the need for revascularization operations
of the lower limb in patients with trophic ulcers on the
foot should be resolved only after evaluating the possi-
bility of endovascular intervention, the successful im-
plementation of which reduces the level of postoperative
complications and high amputations of the lower extrem-
ities. The question of the possibility of direct revascular-
ization of the limb should be resolved before surgery,
based on the data of detailed duplex scanning and MSCT
of the arteries of the lower extremities. At the same time,
to determine the volume of the operation, an objective
assessment of the degree of violation of peripheral arter-
ial blood flow is required based on the data of the above-
mentioned research methods [7,10].

When preparing patients for a complex of therapeutic
measures, it is important to pay special attention to the
correction of rheological and coagulation properties of
blood, normalization of the functional state of cardiac
activity, as well as to convey to the patient and relatives
important information about further rehabilitation tactics,
in particular wearing orthopedic shoes to prevent repeat-
ed purulent complications of the foot.
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CONCLUSION

1. Complete information about the condition of the
foot tissues in chronic neuroischemic ulcers against the
background of diabetic foot syndrome allows to choose
an adequate treatment strategy using minimally invasive
and surgical interventions on the foot. The optimal inter-
vention in case of damage to the plantar surface is the
use of an original method of foot reconstruction, which
in 96.3% of cases will get an excellent result of treat-
ment.

2. Patients with purulent-necrotic process in the foot
area with diabetes mellitus are shown an adequate com-
prehensive diagnosis to determine individual treatment
tactics. Determination of the level of occlusive-stenotic
lesions of the peripheral arteries of the lower extremities,
if indicated, its correction by endovascular means plays
an important role in achieving the expected result in pu-
rulent-necrotic lesions of the feet in patients with dia-
betes mellitus.
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DIABETIK PANJA SINDROMIDA REKON-
STRUKTIV OPERATSIYALAR
Matmurotov Q.J.,! Ruzmetov B.A.2 Atajanov T.Sh.1
1Toshkent tibbiyot akademiyasi
2Toshkent tibbiyot akademiyasi Urganch filiali

ABSTRAKT

Dolzarbligi. Diabetik panja sindromi (DPS) fonida
neyroishemik oyoq yarasi bo‘lgan bemorlarni rekon-
struktiv operatsiyalarni takomillashtirish orqali jarrohlik
davolash natijalarini yaxshilash.

Materiallar va usullar. Mazkur ishda 2021-2022
yillar davomida Toshkent tibbiyot akademiyasi ko‘p tar-
moqli klinikasi yiringli jarrohlik va qandli diabetning
jarrohlik asoratlari bo‘limida DPS fonida oyoqning su-
runkali neyroishemik jarayonlari bilan statsionar
davolangan 27 nafar bemorlarni jarrohlik yo‘li bilan
davolash natijalari tahlil qilindi.

Natijalar. Ishlab chiqgilgan oyoq panjasi rekonstruktiv
operatsiyasini qo‘llash yordamida qandli diabet fonida
neyroishemik yarasi bo‘lgan bemorlarda yaxshi nati-
jalarga erishdik, operatsiyadan keyingi jarohatning bir-
lamchi bitishi 96,3% hollarda kuzatildi. Faqat bitta be-
morda (3,7%) operatsiyadan keyingi yara yiringlash bel-
gilari kuzatilgan va bu bemorning talablarga rioya qil-
masligi bilan bog‘liq.

Xulosalar. Shunday qilib, gandli diabet fonida oyoq
panjasi sohasida yiringli-nekrotik jarayon bilan og‘rigan
bemorlarga individual davolash taktikasini aniqlash
uchun etarli kompleks diagnostik tekshiruvlar o’tkazish
lozim.

Kalit so'zlar: qandli diabet, diabetik panja sindromi,
neyroishemik yara, gangrena.
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PEKOHCTPYKTUBHBIE OIIEPAIIMM ITPA
CUHIPOME IUABETUYECKON CTOIIBI
Matmypotos K.XK.,! Py3meros b.A.2 Ataxxanos
T.II.!

ITamKkeHTCKas MEAUIMHCKAA aKaJeMus
2Yprenuckuil punuan TamkeHTCKON MeTULIUHCKON
aKageMnu

ABCTPAKT

AKTyanpHOCTh. llenbio ucciegoBaHUsSl SIBUIOCH
yAydluleHWe pe3yJabTaTOB XUPYPrHUECKOTO JICUEHUS
OOJIBHBIX HEWMPOMIIEMUYECKVMH SI3BAMHM CTON Ha (poHe
cuhapoma nmuabetuuyeckorr crtombl (CHC) ¢ nmomolipio
YCOBEPLIEHCTBOBAHUEM PEKOHCTPYKTUBHBIX ONEPALUA.

Marepunansl 1 MetoAbl. B pmaHHOIT pabGoTe ObLIO
MPOAaHAJIM3UPOBAHO PE3YNBTATHl XUPYPrUYECKOro Jieye-
Hust 27 GonbHbIX 3a 2021-2022rr. nosy4YMBIIMX CTALUO-
HapHOE JIEYEHNE C XPOHMYECKUMHU HEVPOUIIEMAYECKUMU
npoueccamu cronsl Ha ¢poHe CHC B oTAeneHnn rHOMHON
XUPYPIUU W XUPYPrMYECKUX OCJIOXKHEHUI caxapHOro
nuabeTa nmpy MHOronpoguiIbHON KIMHKMKe TallkeHTCKOn
MENUIIMHCKON aKafeMIN.

PesyapTaThl. C noMolpio pa3paboTaHHOTO crocoda
PEKOHCTPYKTHBHOW OMepalyy CTOMbI y MANUEHTOB C
HepoUIIEMIYECKOI paHoil Ha hOoHE caxapHOro fuadera
HaM yJaJloch MOJIyYUTb OTJIMYHbIE pe3yJbTaTel B 96,3%
Cy4asiXx C MEPBUYHBIM 3a>KHMBJIEHWEM IOCIIEONepalyoH-
Hou panbl. Tompko y opmHoro mamuenta (3,7%)
HaOJIFOfJAINCh NTPA3HAKY HArHOEHUS! MOCIIEONEPALIOHHON
paHbl M 3TO OBUIO CBS3aHO C HEKOMIIETEHTHOCTBIO
60JIBHOTO.

3akmovyenns. [lonHoueHHas uHpoOpMalysi 0 COCTOS-
HUM TKAaHEW CTOIbI MPU XPOHWYECKUX HEHpOMILIEMUYEC-
KUX s13Bax Ha (DOHE CUHApOMA UAOETUYECKOU CTOMbI
MO3BOJISIET BBIOPATh AIEKBATHYIO CTPATETHIO JIEYECHUS C
NPUMEHEHWEM MAaJIOMHBA3WBHBIX W XHUPYPrUYECKUX
BMEILIATEILCTB Ha CTOME.

Knrouesble ciaoBa: caxapHblii guabeT, CUHAPOM
nnabeTUYecKON CTOMbI, HeWpoulleMuyeckas paHa,
TaHTPEHA.
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