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Unstable pelvic fractures with rupture of the sacroiliac joint are a serious medical, social and financial problem.
Despite modern methods of diagnosis and treatment of this category of patients, the functional results of the conse-
quences of such injuries in a significant number of cases are unsatisfactory. Aim: to study the functional capabilities
of the musculoskeletal system in patients with unstable pelvic fractures with rupture of the sacroiliac joint after sur-
gical restoration of the anatomical integrity of the pelvic ring and a rehabilitation program in the early postoperative
period.

The functional results of surgical treatment and the developed early rehabilitation program were studied in 42
patients with polytrauma with unstable fractures of the pelvic ring as the dominant injury, who made up the main
group A (n=25) and the control group B (n=17). In group B, a generally accepted physical therapy program was used,
in group A, a new rehabilitation program was used, which was distinguished by the presence of training programs,
isometric exercises for the paravertebral, gluteal muscles, pelvic floor muscles, ideomotor exercises and relaxation
techniques of manual therapy for the muscles of the injured limbs. Clinical, radiological tests, statistical research
methods were used. Functional assessment of treatment results was carried out after 10-12 months after injury
using the Majeed scale and the SF-36 questionnaire.

The results of the study showed that surgical correction of sacroiliac joint rupture with vertical displacement of
the ilium was observed in 84% in group A and in 76% in group B. In other observations, a final diastasis of more than
5 mm with an uncontrolled displacement of the ilium of more than 10 mm was found. The developed program of
active rehabilitation in the early postoperative period made it possible to significantly (p<0.05) reduce the stay in bed

for patients of the main group compared to the control group B.
Application of the early rehabilitation program made it possible to improve the functional results of surgical
treatment both in the group with the anatomically restored sacroiliac joint and in its preserved final post-traumatic

deformation.

Key words: unstable pelvic injury, rupture of the sacroiliac joint, surgical correction, residual post-traumatic de-

formity of the pelvic ring, early rehabilitation.

Connection of the publication with planned re-
search works.

The article is a fragment of a planned research work
“Diagnostics of osteoporosis in infectious inflammatory
diseases of the musculoskeletal system” (state registra-
tion number 0120U102453).

Introduction.

Unstable pelvic fractures are a severe and life-threat-
ening injury with a mortality rate of 19-31% [1]. The
cause of these fractures, as a rule, is high-energy trau-
ma, which in most victims leads to polytrauma with
concomitant injuries to other parts of the body [2]. Un-
stable pelvic fractures are characterized by injury to the
posterior part of the pelvic ring with an iliac fracture,
sacroiliac joint (SIJ) rupture, transiliosacral fracture, or
sacral fracture [3]. Healing of a pelvic fracture with re-
sidual displacement of fragments, especially in the area
of the coronary artery, is a functionally unsatisfactory
result, leading to significant impairment of standing and
walking, decreased or lost ability to work, and decreased
quality of life [4].

An unstable fracture of the pelvis with rupture of the
SlJ and the presence of diastasis between the articular
surfaces of the sacrum and the ilium of more than 5
mm, vertical displacement of the ilium is an indication
for surgical correction and stabilization of the injury [5].
Anatomical comparison of the articular surfaces of the
Sl during the operation is a reliable factor in the favor-
able outcome of this severe injury [6]. We believe that
active rehabilitation, starting from the early postopera-

tive period, is no less important factor in the restoration
of functional capabilities in the post-traumatic period
than the healing of the rupture of the SlJ in the anatom-
ically correct position. However, there are not enough
professional publications regarding the mutual influence
of surgical treatment and early rehabilitation of patients
with unstable fractures of the pelvic ring with rupture of
the sacroiliac joint in the long term.

The aim of the study.

To research the functional results of the consequenc-
es of unstable fractures of the pelvis with rupture of the
sacroiliac joint in the long term after surgical stabiliza-
tion and early rehabilitation.

Object and research methods.

The object of the study is the protocols of a clinical
and radiological examination of 42 patients with poly-
trauma with unstable fractures of the pelvic ring with a
unilateral rupture of the SlJ as the dominant injury. All
patients underwent surgical stabilization of fractures in
the trauma department of the KNP “City Clinical Hospital
of Acute and Emergency Medical Care named after. prof.
O.l. Meshchaninov” of the Kharkov City Council (KNP
“CCHAECM named after Prof. O.I. Meshchaninov”) ac-
cording to the principles of damage control surgery and
damage control orthopedics. Also, all patients under-
went a rehabilitation program in the early postoperative
period. Control group B (n=17; 35% men, 65% women)
included patients from a retrospective study who used
the exercise therapy program generally accepted at the
KNP “CCHAECM named after. prof. O.l. Meshchaninova”,
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for the prevention of joint contractures and muscle atro-
phy of the lower extremities. The main group A (n=25;
44% men, 56% women) consisted of patients from a
prospective study that studied the results of using the
developed rehabilitation program. The new rehabilita-
tion program was distinguished by the presence of ed-
ucational programs regarding the injury received and
its effect on the musculoskeletal system, features of the
orthopedic regimen in the postoperative period; per-
forming isometric exercises for the paravertebral, sciatic
muscles, pelvic floor muscles, ideomotor exercises and
relaxation techniques of manual therapy (post-recipro-
cal relaxation, stretching, or fascial reduction) for the
muscles of injured limbs (with an acetabular fracture,
fracture of the femur, humerus, shin bones). The aver-
age age of the patients was (34.5£14.9) and (38.8+18.2)
years, respectively.

Inclusion criteria for the study: closed unstable frac-
tures of the pelvic ring with unilateral rupture of the sac-
roiliac joint as the dominant injury.

Exclusion criteria from the study: open pelvic frac-
tures; unstable pelvic fractures associated with severe
traumatic brain injury or chest injury with rib fractures
and hemopneumothorax, or abdominal injury with in-
tra-abdominal bleeding, or open limb fractures type Ill.

Research methods:

— clinical;

—assessment of the functional state after pelvic frac-
tures according to the Majeed scale [7], includes 4 clin-
ical indicators: pain intensity, nature of work; possibility
of sitting; possibility of walking. The result is assessed as
excellent (100-85 points), good (84-70 points), fair (69-
55 points) and poor (less than 55 points);

—assessment of quality of life using the SF-36 ques-
tionnaire, which contains eight scales: physical func-
tioning, role-physical functioning, bodily pain, general
health, vitality, social functioning, role-emotional and
mental health. The scores on each scale vary between
0 and 100, with 100 indicating complete health, and
all scales form two indicators: the mental well-being
outcome (MWB) and the physical well-being outcome
(PWB). Assessment of the functional state using the Ma-
jeed scale and the SF-36 questionnaire was carried out
within 10-14 months. after operation.

— X-ray using radiography and computed tomography
(CT) in dynamics; reduction was considered anatomical
if the sacroiliac joint was symmetrical in CT diagnostics,
and the width of the joint joint did not exceed 4 mm [7];

— data processing was carried out separately for the
main and control groups with the determination of rela-
tive values, mean values and standard errors. Statistical
processing of the data was performed using XLSTAT sta-
tistical analysis software (Lumivero, USA). The difference
between comparative values was determined using the
Student’s t test [8].

The study was conducted in accordance with the bio-
ethical standards of the World Medical Association Dec-
laration of Helsinki on Ethical Principles for Scientific and
Medical Research and the Council of Europe Convention
on Human Rights and Biomedicine. Each study partici-
pant provided written informed consent to participate
in the study.

Research results and their discussion.

The general characteristics of both groups are pre-
sented in table 1.

Table 1 — Demographic data of patients
in groups A and B before treatment

Indicators e
A (n=25) |B (n=17)
Mechanisms of injury
—road traffic accident 19;76% |12; 71%
—catatrauma 6;24% | 5;29%
Damage to the pelvic ring
—rupture of the sacroiliac joint 23;92% |15; 88%
— acetabular fracture 6;24% | 4;24%
— fracture of the branches of the pubic bone| 24; 96% |15; 88%
— fracture of the ischium 6; 24% | 5;29%
—sacral fracture 3;12% | 1, 6%
Combined injuries

—brain injury 22;88% (12; 71%
—chest injury 9;36% | 5;29%
—abdominal injury 12;48% | 8;47%
— bladder injury 4;16% | 2;12%
— perineal organ injury 3;12% | 1;,6%
-injury of the musculoskeletal system 18; 72% | 13; 76%
—damage to the upper limb 4;16% | 4; 24%
—lower limb injuries 9;36% | 6;35%

As can be seen from table 1, the most frequent mech-
anism of injury in our material was road traffic accidents
(76% in group A and 71% in group B). Among the inju-
ries of the pelvic ring, one-sided ruptures of the S1J(92%
and 88%, respectively) and fractures of the branches of
the pubic bone (96% and 88%, respectively) prevailed.
Almost a third of patients in each group had an acetabu-
lar fracture and a fracture of the ischium. In our materi-
al, unstable pelvic ring injury was most often combined
with craniocerebral injury (88% and 71%, respectively),
musculoskeletal injury (72% and 76%, respectively), and
abdominal injury (48% and 47%, respectively).

All patients underwent surgical treatment taking into
account the principles of damage control surgery and
damage control orthopedics. The sacroiliac joint was
subject to stabilization with external fixation devices;
fractures of the femur and humerus - intramedullary
locking osteosynthesis. Patients in both groups were
included in early rehabilitation programs. It should be
noted that almost from the first days, patients from the
main group more willingly and consciously engaged in
physical therapy, they had a positive emotional attitude
toward a faster recovery. We consider this result as a
manifestation of educational programs, during which
patients understood the characteristics of their con-
dition, the goals and objectives of early rehabilitation,
and the safety of medical treatment. Carefully selected
gentle therapeutic exercises (ideomotor exercises, post-
reciprocal relaxation, stretching, or fascial redressing)
for damaged limbs, as well as isometric exercises for
paravertebral, gluteal muscles, muscles of a hips, shins
flexor and extensor, active movements of the joints of
the upper limbs, toes, allowed to significantly (p<0.05)
reduce the stay in bed for patients of the main group
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Table 2 - Functional results of unstable pelvic
fractures depending on the postoperative state of
the sacroiliac joint in the main and control groups

Indicators Groups
A(n=25) | B(n=17)
Restoration of the anatomy of the sacroiliac joint

Number of patients 21; 84% 13; 76%

Average age, years 31,8+10,4 |37,82+11,6

Sex

—male 9; 36% 5; 29%

—female 12; 48% 8;48%

Majeed scale, points 88,3+16,7 | 79,3+18,6

SF-36

— total physical well-being score 65,6+14,2 | 58,2116,2

—total mental well-being score 70,3%£16,5 | 56,4+11,6

Preservation of post-traumatic discordance
of articular surfaces in the sacroiliac joint

Number of patients 4;16% 4; 24%

Average age, years 49,7+16,2 | 51,3£12,8

Sex

—male 2; 8% 1;, 6%

—female 2; 8% 3;18%

Majeed scale, points 74,4+9,7 | 68,5%9,2

SF-36

— total physical well-being score 56,3+14,7 | 51,7+18,9

—total mental well-being score 54,5+13,8 | 49,3+16,3

compared to control group B from (16.9+10.2) days to
(8.2£3.7) days.

The developed active early rehabilitation in the post-
operative period contributed to a significant improve-
ment in functional results in the long-term post-trau-
matic period, both with the complete restoration of
anatomical relationships in the SlJ, and with the preser-
vation of unresolved displacement of the articular sur-
faces of the ilium and sacrum (table 2).

From table 2 it can be seen that when normal an-
atomical relationships were restored in the torn SlJ in
both groups A and B, the studied indicators of the func-
tional state of patients were significantly higher than in
cases of preservation of residual displacement of the
articular surfaces of the ilium and sacrum. Also, the Ma-
jeed scale and SF-36 questionnaire scores were higher
in the main group compared to the control group both
in cases of restoration of the anatomy of the SIJ and in
cases of remaining post-traumatic incongruity in the sac-
roiliac joint (table 2).

Significantly better functional results in patients with
restored anatomical relationships in the SIJ compared to
cases with preserved post-traumatic displacement are

well known [5, 9-11]. Factors that significantly negative-
ly affect the functional outcome of surgical treatment of
unstable pelvic ring injuries were also studied. For the
short-term results, these are fractures of the lower limb,
conservative treatment, unreduced dislocation of the SlJ
and nerve damage, while in the long-term period, nerve
damage and post-traumatic deformities of the pelvic
ring of more than 20 mm have the most negative impact
[6]. A potentially unfavorable factor for the outcome
of treatment in older patients is sarcopenia with atro-
phy of the gluteal muscles [12], which will significantly
complicate walking, especially when climbing stairs, in-
clined surfaces, etc. However, in the available literature,
we have not found professional reports on the effect of
early rehabilitation on the functional results of various
anatomical states of the SlJ.

Conclusions.

1. Unstable injuries of the pelvic ring with unilateral
rupture of the sacroiliac joint as the dominant injury are
accompanied by injuries to other organs and systems,
among which the most common are traumatic brain in-
jury (88% in group A and 71% in group B), damage to the
musculoskeletal systems (72% and 76%, respectively)
and abdominal trauma (48% and 47%, respectively).

2. The functional results of the consequences of an
unstable pelvic injury depend on the effectiveness of
surgical intervention to restore the anatomical integrity
of the pelvic ring. In cases with restored anatomical rela-
tionships in the sacroiliac joint in the main group A and
control group B, the best average scores were observed
on the Majeed scale ((88.3+16.7) points and (79.3+18.6)
points, respectively) and the questionnaire SF-36 com-
pared with groups A and B with residual incongruence
of the SlJ (for the Majeed scale ((74.4+9.7) points and
(68.5+9.2) points, respectively).

3. The use of an early rehabilitation program made
it possible to improve the functional results of surgical
treatment both in the group with the restored anatomy
of the SIJ and with preserved residual post-traumatic de-
formity of the SlJ: for SF-36, the FWB indicator in groups
A: (65.6+14.2) points and (56.3+14.7) points, respective-
ly; in groups B: (58.2+16.2) points and (51.7+£18.9) points,
respectively; MWB indicator in groups A: (70.3%16.5)
points and (54.5+13.8) points, respectively; in groups B:
(56.4+11.6) points and (49.3+16.3) points, respectively.

Prospects for further research.

In further studies, it is promising to investigate the
functional results of surgical treatment and early reha-
bilitation of patients with unstable fractures of the pelvic
ring in different age groups.
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BIAAANEHI PE3YNILTATU PEABINIITALLT XBOPUX 3 HECTABI/IBHUMMU YLLKOAXEHHAMM TA30BOIrO KiNbLA
TA NOEAHAHUMMU YIWWKOAXKEHHAMMU 3 PO3PUBOM KPUKOBO-K/NTYBOBOIO 34/1IEHYBAHHA

Xypasnes B. b.

Pestome. Bcmyrn. MNMpu HecTabinbHUX Nnepenomax Tasy 3 pO3pUBOM KPUMKOBO-Ky6OBOro 34seHyBaHHA y BMNAL-
Kax AiacTasy MixK cyrnob0BMMM NOBEPXHAMM KPUKIB Ta KNYyBOBOI KiCTKM Binblie 5 MM 1 BEpTUKaNbHUM 3MILLLEHHAM
noctpaxkaani noTpebyoTb XipypriyHoi KopeKuii Ta cTabinisauji ywkoaskeHHA. My BBa)KaEMO, WO aKTUBHA PaHHA
peabiniTayin € TakoX HeobXiAHNUM haKTOPOM BiAHOBAEHHA GYHKLiIOHANbHUX MOMK/IMBOCTEN Y NiCAATPAaBMaTUYHOMY
nepiogi, ogHak TematuyHmUx paxoBux NybnikaLilt HeAOCTaTHbLO.

Mema 0ocnidmceHHs — BU3HAYUTM PYHKLLIOHAbHI pe3yabTaTh HAcNigKiB HeCcTabiflbHUX Nepenomis Tasy 3 pos-
PUBOM KPUMKOBO-KYyOOBOro 34NeHyBaHHA Y BiaAaneHoMy nepioai nicna xipyprivHoi ctabinisauii M paHHbOT peabi-
niTau,i.

06’ekm i Memoou OocnioneHHA. MaTepian — NPOTOKOAM K/iHIKO-PEHTreHO/I0MNYHOro 06CTeXKeHHs 42 XBOpPUX
3 NONITPaBMOIO 3 HecTabilbHUMM NepenomMammn TasoBOro KiNbLA AK JOMIHAHTHOK TPABMOO, AIKi CKAaiN OCHOBHY
rpyny A (n=25) Ta KOHTpoAbHY rpyny B (n=17). Bcim nauieHTam npoBoamiock xipypriyHa crtabinisauis nepesomis B
TpasmaTtosorivHomy BigaineHHi KHIM «MicbKa KniHivHa niKapHA WBWAKOI Ta HEBIAKNAAHOT MegMYHOI 4OMOMOTM iM.
npo¢. O.l. MewwaHiHoBa» XapKiBCbKOi MicbKoi Pagu, i B paHHbOMY nicisonepauinHoMy nepioai 3acTocoByBaIUCh
nporpamu peabinitauii: B rpyni B — 3aranbHonpuiiHATa B AaHOMY NiKyBaZibHOMY 3aKnagi, B rpyni A — HOBa, fAKa
BiZPi3HANACA HaABHICTIO HABYa/lbHUX Oecig, i30METPUYHUX BMNpaB A1A napasepTebpanbHUX, CiAHUYHUX M’A3iB,
M’A3iB Ta30BOro AHa, iLEOMOTOPHUX BMNPaB Ta penaKcaLiMnHUX TeXHIK MaHyabHOI Tepanii gaa mM’A3iB yLKOAMKEHNX
KiHUiBOK. MeToan: KNiHIYHWUI, B TOMY YMCAi 3 OLHKOIO (YHKLIOHANbHOIO CTaHy Micaa nepenomis Tasa 3a LUKaAok
Majeed Ta onuTyBanbHUKOM SF-36, PEHTTEHONOTIYHUIA; CTAaTUCTUYHUIA.

Pe3ynbmamu. XipypriyHa KOpeKL,is po3pmBYy KpUKOBO-KNYyHOBOro 34neHyBaHHsA cnocTtepiranaca y 84% B rpyni A
Tay 76% y rpyni B. Y iHWKX cnocTepeKeHHAX BUABAEHO 3a/MLWKOBUI AiacTas Ginbwe 5 MM 3 HEBMpPaBAEHUM 3Mi-
LeHHAM KnyboBoi KicTKM Binblie 10 mm. Po3pobneHa nporpama akTMBHOI peabinitauii B paHHbOMy nicnsonepadii-
HoMy nepiofi Ao3BoAMAa A0CTOBIpHO (p<0,05) CKOpOTUTK NepebyBaHHA B MiXKKY A5 NALLIEHTIB OCHOBHOI rpynu no-
PiBHAHO 3 KOHTPO/ILHOLO rPynoto B. 3acTocyBaHHA HaBYabHUX Hecig 4ONOMOIN0 NaLieHTaM 3p03yMiTM 0COBANBOCTI
CBOrO CTaHy, MeTy i 3aBAaHHA paHHbOI peabiniTauii, 6e3neky NikyBasibHUX CNPaB, CNPUAIO CYTTEBOMY NOKPALLLEHH!O
bYHKLiOHaNbHUX pe3ynbTaTiB B OCHOBHINW rpyni y BigAaneHoMy NicAATPaBMaTUYHOMY nepiog,.

BucHoBKu. 3acToCyBaHHA Nporpamun paHHboi peabiniTauii 4O3BOANMAO NOKPALWNUTM OYHKLiIOHANbHI pe3ynbTaTi
XiypriyHOro NikyBaHHsA K y rpyni 3 aHaTOMIYHO BiAHOBNEHUM KPUMKOBO-KNYBOBUM 34NEHYBAHHAM, TaK i Npu 1Moro
36eperKeHill 3aN1LWKOoBIN NicnaTpaBMaTUYHIN aedopmalii.

Kntouosi cnoBa: HectabifbHa TpaBMa Tasa, PO3PUB KPUKOBO-KIYHOBOro 3ueHyBaHHA, XipypriuHa KOpeKLis, 3a-
JIMWKOBA niciATpaBMaTUyHa AedopMmalis Ta30BOTO KinbLA, paHHA peabiniTauin.

LONG-TERM RESULTS OF REHABILITATION OF PATIENTS WITH PELVIC RING UNSTABLE INJURIES AND COMBINED
INJURIES WITH A RUPTURE OF THE SACROILIAC JOINT

Zhuravlev V. B.

Abstract. Introduction. In unstable pelvic fractures with a rupture of the sacroiliac joint in cases of diastasis
between the articular surfaces of the sacrum and the ilium of more than 5 mm and vertical displacement, the
victims require surgical correction and stabilization of the damage. We believe that active early rehabilitation
is a necessary factor in restoring functionality in the post-traumatic period, but there are not enough thematic
professional publications.

The aim of the study is to research the functional results of the consequences of unstable pelvic fractures with
rupture of the sacroiliac joint in the long-term period after surgical stabilization and early rehabilitation.

Object and research methods. Material — protocols of clinical and radiological examination of 42 patients with
polytrauma with unstable fractures of the pelvic ring as the dominant injury, who made up the main group A (n=25)
and the control group B (n=17). All patients underwent surgical stabilization of fractures in the trauma department
of the KNP “City Clinical Hospital of Acute and Emergency Medical Care named after. prof. O.l. Meshchaninov” of the
Kharkov City Council, and in the early postoperative period, rehabilitation programs were used: in group B —generally
accepted in this hospital, in group A —a new one, characterized by the presence of educational programs, isometric
exercises for paravertebral, sciatic muscles, pelvic floor muscles, ideomotor exercises and relaxation techniques of
manual therapy for the muscles of injured limbs. Methods: clinical, including assessment of the functional state
after pelvic fractures using the Majeed scale and the SF-36 questionnaire, radiological; statistical.
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Results. Surgical correction of a rupture of the sacroiliac joint was observed in 84% in group A and 76% in group
B. Other observations revealed residual diastasis of more than 5 mm with unreduced displacement of the iliac
bone of more than 10 mm. The developed program of active rehabilitation in the early postoperative period made
it possible to significantly (p <0.05) reduce the stay in bed for patients of the main group compared to control
group B. The use of educational programs helped patients understand the features of their condition, the goals and
objectives of early rehabilitation, and the safety of treatment, contributed to a significant improvement in functional
results in the main group in the long-term post-traumatic period.

Conclusions. The use of an early rehabilitation program made it possible to improve the functional results of
surgical treatment both in the group with an anatomically restored sacroiliac joint and in those with preserved
residual post-traumatic deformity.

Key words: unstable pelvic injury, rupture of the sacroiliac joint, surgical correction, residual post-traumatic
deformity of the pelvic ring, early rehabilitation.
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An analysis of 120 patients with gunshot shrapnel blind wounds of soft tissues was carried out. Patients were di-
vided into two groups depending on the timing of suturing. The treatment methods of the main group were modified
by combining suturing with the introduction of platelet-rich autoplasma into the wound.

The results showed that the incidence of postoperative complications in patients of the main group was signifi-
cantly reduced (subgroup C), wound suppuration was detected in 2 (3.33%) patients (U=120.00, p=0.000001). And in
subgroup D, seroma formation was detected in one patient (1.67%) (U=220.00, p=0.0385), while in the comparison
group 24 (40.00%) patients were diagnosed. The duration of inpatient treatment of the wounded in the compar-
ison group (subgroup A) was 21+2.3 days, while in the main group (subgroup C) this indicator was 16+3.1 days
(U=290.00, p=0.0354). In the comparison group (subgroup B), the duration of inpatient treatment was 27+3.5 days,
while in the main group (subgroup D) it was 22+2.1 days.

The modification method of treatment of gunshot shrapnel blind wounds of soft tissues significantly reduced the
number of postoperative complications and accelerated the duration of inpatient treatment, which indicates the
antibacterial, fungicidal and regenerative capabilities of platelet-rich autoplasma.
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Connection of the publication with planned re-
search works.

The work was performed within the framework of
the research work of the Department of General Surgery
and Postgraduate Surgical Education of Zaporizhzhia
State Medical University “Modification of surgical as-
pects of treatment of patients of different age groups
in peacetime and wartime”, state registration number
0122U201230.

Introduction.

In the current conditions of hostilities and war on the
territory of Ukraine, the problem of gunshot wounds is
becoming relevant and extremely important for medical

practice. With the increasing number of isolated blind
gunshot shrapnel wounds, there is a need to develop
and improve surgical treatment methods aimed at max-
imising tissue repair and ensuring rapid recovery of the
functions of injured organs [1, 2, 3, 4]. Traditional meth-
ods of treating such injuries are often associated with a
long rehabilitation period, the risk of developing infec-
tious complications and insufficiently effective repair of
damaged tissues.

Current medical progress demonstrates the impor-
tance of optimising the treatment of gunshot wounds.
In the context of the military conflict on the territory
of Ukraine, an essential stage in the treatment of the
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