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The problem of treating patients with gunshot fractures is particularly relevant under current conditions. The aim
of this study was to characterise the clinical outcomes of using autologous bone grafts in the treatment of patients
with gunshot fractures, taking into account the nature of bone tissue defects. Clinical outcomes of autologous can-
cellous osteoplasty for bone defects were analysed in 58 patients with gunshot fractures of long bones. The mean
age of the patients was 39.09 + 9.04 years. Treatment outcomes were evaluated using the Neer—Grantham—Shelton
scale. Injury characteristics were assessed using the classification of long bone defects in combat-related extremity
trauma and Tetsworth’s classification of bone defects. Absolute values of defect size were also evaluated. Statistical
analysis was performed using IBM SPSS Statistics 27.0.1. Results were considered statistically significant at p < 0.05.
The mean clinical outcome score following autologous cancellous osteoplasty was 70.05 * 15.33 points. Excellent
outcomes were observed in 9 (15.52%) patients, good in 24 (41.38%), satisfactory in 17 (29.31%), and unsatisfactory
in 8 (13.79%) patients. The mean size of the bone defect was 5.14 + 2.16 cm. Factors associated with significant-
ly better clinical outcomes of autologous cancellous osteoplasty in gunshot fractures with bone defects included:
bone defects up to 5 cm in size (t = +0.61, p = 0.00000000001); defects of type D3 A (t = +0.53, p = 0.000000004);
B3 (t=+0.43, p = 0.000002); and C1 (t=+0.24, p = 0.007). Factors associated with significantly worse clinical out-
comes of autologous cancellous osteoplasty included: bone defects larger than 5 cm (t =-0.61, p = 0.00000000001);
defects of type C2 (t=-0.18, p =0.047); C3 (t=-0.47, p = 0.0000001); D3 B (t =-0.20, p = 0.03); and D3 C (t =-0.48,
p =0.0000001). Thus, the high effectiveness of autologous bone grafting in the treatment of patients with gunshot

fractures and bone tissue defects has been confirmed.
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Connection of the publication with planned re-
search works.

The work was performed in accordance with the re-
search plan of National Pirogov Memorial Medical Uni-
versity, Vinnytsya and is a fragment of the research topic
of the Department of Traumatology, “Improvement of
methods for diagnosis, treatment and rehabilitation of
patients with injuries and diseases of the musculoskel-
etal system”, state registration number 0123U102765.

Introduction.

With the outbreak of the full-scale war in Ukraine,
the number of combat-related injuries has increased
sharply. Currently, the treatment of patients with gun-
shot wounds and bone tissue defects represents one of
the most urgent and complex challenges in modern or-
thopaedics and traumatology.

A distinctive feature of modern warfare is the use of
weapons that cause multiple types of injuries, includ-
ing firearm wounds, explosive trauma, burns, and blast
wave effects. Contemporary weapons and military tac-
tics result in extremely severe physical and psychological
trauma [1, 2].

Firearm injuries to the limbs are characterised by
prolonged treatment and rehabilitation periods due to
the severity of the damage. This includes comminuted
fractures with bone defects, extensive soft tissue de-
struction, significant microbial contamination of the
wound, the presence of foreign bodies and secondary
fragments, microcirculatory disturbances, and a high in-
cidence of both early and late complications [2, 3, 4].
Due to the use of modern weaponry, the majority of
firearm fractures (35-41%) are comminuted, with 41.3%
classified as fragmented. In over 80% of cases, gunshot
fractures are complicated by bone tissue defects [3]. Pri-
mary bone defects caused by high-energy projectiles are

observed in 79.3% of wounded patients, including 48.7%
of cases in which diaphyseal defects of tubular bones
reach 3 cm, and 30.6% in which they exceed 3 cm [3, 4].
Secondary defects, resulting from excessive radicalisa-
tion of surgical treatment or repeated resections due to
infectious complications, necessitate plastic surgery in
7.1% of cases [3, 4].

The primary objectives in the treatment of patients
with gunshot fractures remain the restoration of the
anatomical structures of the affected segment and the
recovery of functional activity. The gold standard in the
management of bone defects is the use of autologous
cancellous bone tissue, typically harvested from the pa-
tient’s ilium [5, 6, 7, 8]. The advantages of autologous
bone grafting include high histocompatibility, osteocon-
ductivity, the presence of a large number of autologous
progenitor cells, and the absence of immune rejection
[7, 8, 9]. It should be noted that the use of autologous
cancellous osteoplasty is associated with certain limita-
tions, including the need for an additional surgical inter-
vention, the risk of donor site complications, and limited
tissue availability [5, 7, 9]. In addition, the application of
this technique in gunshot injuries has specific consider-
ations due to the nature of the trauma, the extent of soft
tissue damage, the presence of infection, and the overall
condition of the patient [8].

Identifying the features of autologous cancellous os-
teoplasty in the treatment of patients with gunshot frac-
tures complicated by bone tissue defects will enhance
the effectiveness of bone regeneration and improve
long-term functional outcomes.

The aim of the study.

To describe the clinical results of using autologous
bone grafts in the treatment of patients with gunshot
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fractures, taking into account the characteristics of bone
tissue defects.

Object and research methods.

The clinical outcomes of autologous cancellous os-
teoplasty for bone tissue defects were analysed in 58
patients with gunshot fractures of long bones who were
hospitalised in the trauma department of Vinnytsia City
Clinical Emergency Hospital during the period 2022-
2023. The mean age of the patients was 39.09 + 9.04
years. Sixteen patients (27.59%) had gunshot fractures
of the humerus, 16 (27.59%) had fractures of the fore-
arm bones, 12 (20.69%) were diagnosed with gunshot
fractures of the femur, and 18 (31.03%) sustained inju-
ries to the bones of the lower leg.

The analysis of clinical indicators for autologous can-
cellous osteoplasty was conducted using a modified 100-
point scale for assessing treatment outcomes in patients
with bone fractures, as described by Neer—Grantham-—
Shelton [10]. A questionnaire was employed to evaluate
indicators such as pain syndrome, bone fusion, deformi-
ties, limitations in range of motion, and the restoration
of function and working capacity. The results were inter-
preted as follows: a total score of 85-100 points indicat-
ed an excellent treatment outcome; 70-84 points, good;
55-70 points, satisfactory; and less than 55 points, unsat-
isfactory. To characterise the injury, the classification of
long bone defects in combat-related extremity trauma
[11] and the classification of bone defects according to
Tetsworth [12] were used. In addition, the absolute val-
ues of bone defect size were assessed.

The presented study was conducted in com-
pliance with bioethical standards, in accordance

ensure confidentiality, the personal data of the subjects
were anonymised.

Statistical data processing was carried out using IBM
SPSS Statistics 27.0.1 software. Quantitative indicators
are presented as mean values and standard deviations
(M + SD). Categorical variables are expressed as abso-
lute numbers of cases (n) and corresponding percentag-
es (%). The non-parametric Kruskal-Wallis test was used
to compare indicators between independent groups,
and Kendall’s T rank correlation coefficient was applied
to assess the functional relationship between variables.
The prognostic value of the studied characteristics of
bone defects in relation to the clinical outcome of au-
tologous cancellous osteoplasty was determined using a
binary logistic regression model, with calculation of the
odds ratio (OR) and 95% confidence intervals (Cl). Re-
sults were considered statistically significant at a proba-
bility level of p < 0.05.

Research results and their discussion.

The clinical outcome of autologous cancellous os-
teoplasty in the examined patients was classified as
good, with a mean score of 70.05 *+ 15.33 points. Excel-
lent treatment outcomes were observed in 9 (15.52%)
patients, good outcomes in the majority — 24 (41.38%)
patients, satisfactory outcomes in 17 (29.31%) patients,
and unsatisfactory clinical results in 8 (13.79%) patients.

The mean size of the long bone defect in the study
group was 5.14+2.16 cm. The largest defect sizes
were recorded in patients with satisfactory outcomes
— 9.13+1.55 cm. Among patients with excellent re-

Table 1 - Clinical outcomes of autologous cancellous bone

grafting in relation to bone defect size

with the principles of the World Medical Asso- linieal] euiEames 6F firesimemi

ciation’s Declaration of Helsinki (2013 edition) | Defect =22 = good |satisfactory| unsatisfactory p
and the Council of Europe Convention on Human | °%¢ (n=9) (n=24) | (n=17) (n=8)

Rights and Biomedicine (1997), as well as with | m+sD | 3,11+1,27 | 4,21+0,83 | 5,65¢1,37 | 9,13+1,55 |<0,00001*
applicable national and institutional ethical stan- | <3cm |4 (44,44%)| 0(0,00%) | 0(0,00%) | 0(0,00%) |<0,00001*
dards. All patients were duly informed about the [3.5cm |5 (55,56%) [23 (95,83%)| 8 (47,06%) | 0(0,00%) |<0,00001*
purpose of the study, the conditions under which S5y [0(0,00%) | 1(4,17%) |9 (52,94%)| 8(100,0%) |<0,00001*

it would be conducted, and the potential risks, as
confirmed by written informed consent forms. To

Note: * — a statistically significant difference in the indicators was demonstrated
at p <0.05.

-

size of bone defect, cm
@

a

sults, the mean defect size was
3.11 £ 1.27 cm; in those with good
outcomes—4.21 +0.83 cm; and in
those with unsatisfactory clinical
indicators — 5.65 + 1.37 cm (table
1). Comparison of the obtained
values revealed a statistically sig-
nificant difference (p <0.00001).
Furthermore, significantly poorer
long-term clinical outcomes of au-
tologous bone grafting were ob-
served in patients with larger de-
fect sizes (t=-0.70, p <0.00001)
(fig.).

In 4 patients (6.90%) from the

&
total treatment result, points

examined group, bone defects
measuring up to 3 cm were ob-
served; these cases were recorded
exclusively among patients with
excellent treatment outcomes —
4 patients (44.44%). In all other

Figure — Scatter plot of total treatment outcomes in relation to the established

size of the bone defect.

outcome groups, the defect size
exceeded this threshold. The dif-
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ference in frequency between the groups was sta- Table 2 - Clinical outcomes of autologous cancellous
tistically significant (p <0.00001). The presence bone grafting according to the type of long bone defect in
of a bone defect < 3 cm in the examined patients combat-related extremity trauma

was associated with better clinical outcomes of Clinical outcomes of threatrment
;ujzl‘%%%%i)'cance”ous osteoplasty  (t=+0.36, 'Lyé)fi:tf exellent good satisfactory |unsatisfactory P

In 36 patients (62.07%) within th b L 2 L) =)

n 36 patients (62.0/7%) within the group, bone 14 4 (44,45%) | 5(20,83%) | 0(0,00%) | 0(0,00%) | 0,01*
defeCtsg]easu”r.'g 3;5 cm Were.'d?nt'ﬁfed' T.hese C-type | 5(55,55%) |19 (79,17%)|17 (100,0%)| 8 (100,0%) | 0,01*
W?re observed in the VaSt. majorlty of patients Cl 3(33,33%) |10 (41,67%) | 4 (23,53%) 0 (0,00%) 0,15
with good and excellent clinical outcomes — 23 ) > 22.22% 1 9 O . .

(95.83%) and 5 (55.56%), respectively — and in (22,22%) | 9 (37,50%) | 7 (41,18%) | 4(50,00%) | 0,68 "
8 (47.06%) of those with satisfactory treatment €3 " 0_(0{00%)_ ,0, (0'00[_%’) 6(3_5'29%_) . 4(50,00%) 10,0009
outcomes. The difference was statistically signif- aNto;e<:085a statistically significant difference in the indicators was demonstrated

icant (p <0.00001). Patients with bone defects

measuring 3-5cm demonstrated significantly better 4 - 0.00%) with of Its. No si
long-term clinical outcomes, which was confirmed by patients (50.00%) with unsatisfactory results. No sig-

a direct moderate correlation between the indicators nificant difference in frequency was found (p=0.68), but
(t = +0.40, p = 0.00001) a statistically significant weak inverse correlation was es-

tablished between the studied characteristics, indicating

tients (31.03%). Notably, such defects were observed worse clinical outcomes in patients with C2-type bone
in all patients with unsatisfactory treatment outcomes defects (1=-0.18, p=0.047).

— 8 (100.00%), in 9 (52.94%) patients with satisfactory b Indl(:c patients (1|7'24;f’)dWithinbthe f);\mingdfgroup%
results, and in 1 patient (4.17%) with good outcomes. one detects were classitied as subtotal. Bone detects o

The difference in frequency was statistically significant .type C3 were identified in 6 patients (35'_29%) with sgt'
(p £0.00001). Patients with bone defects greater than |sfactory treatment outcomes and .4 patlent.s (SO'OO.A’)
5cm demonstrated significantly poorer long-term W.Ith unsatlsfacto.ry.outcor'nes'; .the difference in thege in-
clinical outcomes following autologous bone grafting dI'CatOI’S was statistically 5|gn|ﬁ'ca?nt (p'=0.'0'009). Patients
(t=-0.61, p = 0.00000000001). with C3-type bone defe(;ts exhibited significantly poorer

long-term results following autologous bone grafting, as
confirmed by a moderate negative correlation between
the studied variables (1=-0.47, p=0.0000001).

According to the Tetsworth classification, 26 patients
(44.83%) had type D3 A bone defects. These were re-
corded in the vast majority of patients with excellent and
good clinical outcomes — 7 (77.78%) and 15 (62.50%),
respectively —as well as in 4 patients (23.53%) with satis-
factory results. The difference was statistically significant
(p=0.001) (table 3). It was demonstrated that the pres-
ence of moderate bone defects measuring 2-4 cm in the
examined patients is associated with significantly better
treatment outcomes (t=+0.53, p=0.000000004).

Bone defects of type D3 B were observed in 24 pa-
tients (41.38%) within the group. Large bone defects
measuring 4-8 cm were found in the vast majority of
patients with satisfactory treatment outcomes — 12
(70.59%), as well as in 2 patients (22.22%) with excellent
outcomes, 9 patients (37.50%) with good outcomes, and
1 patient (12.50%) with unsatisfactory clinical indicators.
The difference in frequency was statistically significant
(p=0.02). Patients with D3 B bone defects demonstrated
significantly poorer long-term clinical outcomes follow-
ing autologous bone grafting, as confirmed by a weak
inverse correlation between the studied variables (t=-

results, 7 patients (41.18%) with satisfactory results, and

Bone defects larger than 5 cm were found in 18 pa-

Analysing the clinical outcomes of autologous can-
cellous osteoplasty according to the type of injury, based
on the classification of long bone defects in combat-re-
lated extremity trauma, bone defects of type B, specif-
ically type B3, were identified in 9 patients (15.52%)
within the group (table 2). Bone defects characterised
by limited fragment contact with anatomical shortening
were observed in 4 (44.45%) of the patients with excel-
lent treatment outcomes, and in 5 (20.83%) patients
with good outcomes. A statistically significant difference
in frequency was demonstrated (p=0.01). Furthermore,
patients with type B3 bone defects exhibited signifi-
cantly better long-term clinical outcomes following au-
tologous cancellous osteoplasty (1=+0.43, p=0.000002),
confirmed by a direct moderate correlation between the
studied variables.

In the vast majority of patients examined — 49
(84.48%) — type C bone defects were found. These were
diagnosed in 5 patients (55.55%) with excellent out-
comes, 19 patients (79.17%) with good outcomes, and
all patients with satisfactory and unsatisfactory treat-
ment results — 17 (100.0%) and 8 (100.0%), respectively.

Type C1 defects were identified in 17 patients
(29.31%) within the group. Segmental defects without
shortening were observed in 3 patients (33.33%) with

excellent outcomes, 10 patients (41.67%) with 0.20, p=0.03).

good outcomes, and 4 patients (23.53%) with Table 3 — Clinical outcomes of autologous cancellous

satisfactory outcomes; the difference was not Osteoplasty according to the type of bone defect based on

statistically significant (p=0.15). However, it was the Tetsworth classification

demonstrated that the presence of a Cl-type Clinical outcomes of threatment

bone defect in patients was associated with Lygfzé,tl exellent good |satisfactory|unsatisfactory p

better clinical treatment outcomes (t=+0.24, (n=9) (n=24) (n=17) (n=8)

p=0.007). D3A | 7(77,78%) |15 (62,50%)| 4 (23,53%) | 0 (0,00%) 0,001*
A C2-type bone defect was recorded in 22 [p3B | 2(22,22%) | 9(37,50%) |12 (70,59%)| 1 (12,50%) 0,02*

patients (37.93%). Segmental defects with short- [p3c | 0(0,00%) | 0(0,00%) | 1(5,88%) | 7(87,50%) | <0,00001*

ening were found in 2 patients (22.22%) with Note: * — 3 statistically significant difference in the indicators was demonstrated
excellent results, 9 patients (37.5%) with good atp<0.05.
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Table 4 — Prognostic value of bone defect size in relation to
clinical outcomes of autologous cancellous bone grafting

95% Cl: 1.17-21.83, p=0.02) and unsatisfactory
(OR=7.33, 95% Cl: 1.39-38.70, p=0.02) outcomes

following autologous cancellous osteoplasty in

Defect Clinical outcomes of threatment
size exellent good satisfactory | unsatisfactory the Ion'g term'_

p=0,00004 Patients with type D3 A bone defects, as de-
<3cm OR=2,94 p=0,03 p=0,09 p=0,27 fined by the Tetsworth classification, were shown
Cl (6,14-18,14) to have significantly higher odds of achieving ex-
p=0,000001 cellent (OR=5.53, 95% CI: 1.00-30.56, p=0.03)
3-5cm p=0,66 OR=37,15 p=0,13 p=0,00003 | and good (OR=3.48, 95% Cl: 1.14-10.67, p=0.02)
cl (4'366333':7) o0 clinical outcomes following autologous cancellous
S5 cm 0=0,006 pOR’=0,04 OpR=Z,l,00 0=0,000003 ostgoplasty, as well asa lower risk of developing
C1(0,005-0,38) | cI (1,17-13,72) satisfactory outcomes in the long-term postoper-

In 8 patients (13.79%) within the group, massive
bone defects exceeding 8 cm in size were recorded.
Bone defects of type D3 C were found in the vast ma-
jority of patients with satisfactory treatment outcomes
— 7 (87.50%), and 1 patient (5.88%) had good clinical
indicators. The difference in frequency was statistically
significant (p £0.00001). Furthermore, the presence of
massive bone defects in patients was associated with
significantly poorer outcomes following autologous can-
cellous osteoplasty (t=-0.48, p=0.0000001).

The next step was to analyse the prognostic value of
bone defect size in determining the clinical outcomes of
autologous bone grafting. Significantly higher odds of ex-
cellent treatment outcomes were found in patients with
bone defects up to 3 cm (OR=2.94, 95% Cl: 6.14-18.14,
p=0.00004) (table 4). Higher odds of good outcomes
following autologous cancellous osteoplasty were ob-
served in patients with bone defects measuring 3-5 cm
(OR=37.15,95% Cl: 4.26—-323.87, p=0.000001). The pres-
ence of bone defects larger than 5 cm was associated
with a higher risk of satisfactory treatment outcomes
(OR=0.04, 95% CI: 0.005-0.38, p=0.00005) and lower
odds of achieving good clinical outcomes (OR=0.04, 95%
Cl: 0.005-0.38, p=0.00005).

Patients with type B3 bone defects, as classified
by the system for long bone defects in combat-related
extremity trauma, were shown to have a significantly
higher likelihood of achieving excellent long-term out-
comes following autologous cancellous bone osteoplas-
ty (OR = 7.04, 95% Cl: 1.36-36.40, p=0.02) (table 5). In
contrast, the presence of type C injuries was associated
with lower odds of achieving excellent clinical outcomes
in the long-term postoperative period following autolo-
gous bone transplantation (OR=0.14, 95% CI: 0.03—-0.73,
p=0.02). Patients with type C3 bone defects had a sig-
nificantly higher risk of obtaining satisfactory (OR=5.05,

Table 5 — Prognostic value of long bone defect types in
combat-related limb injuries in relation to clinical outcomes

of autologous cancellous bone osteoplasty

ative period (OR=0.27, 95% Cl: 0.07-0.98, p=0.03)
(table 6). In patients with D3 B bone defects, a
significantly higher risk of achieving only satisfactory
treatment outcomes in the long term after autologous
bone transplantation was identified (OR=5.80, 95% ClI:
1.63-20.63, p=0.004). Significantly higher odds of devel-
oping unsatisfactory clinical outcomes following autolo-
gous cancellous osteoplasty were found in patients with
D3 C bone defects (OR=343.00, 95% Cl: 18.01-6533.86,
p<0.00000001).

The data obtained indicate a strong dependence of
the clinical outcome of autologous cancellous osteoplas-
ty on the characteristics of the bone defect, primarily its
size and anatomical-topographical type, as confirmed
by contemporary scientific studies [7, 8, 13]. In partic-
ular, we established that an increase in bone defect size
is significantly associated with poorer long-term clinical
outcomes following autologous bone transplantation
(t=-0.70, p<0.00001).

In patients with bone defects larger than 5 cm,
a significantly higher frequency of both satisfactory
and unsatisfactory treatment outcomes was observed
(p £0.00001), along with markedly poorer clinical indica-
tors of autologous bone transplantation in the long-term
postoperative period (t=-0.61, p=0.00000000001).
These findings support the well-established notion re-
garding the existence of critical thresholds for bone de-
fect size in relation to the clinical effectiveness of con-
ventional autologous cancellous osteoplasty [13, 14].
Conversely, the presence of bone defects up to 3 cm in
the examined patients was associated with better clini-
cal outcomes following autologous bone transplantation
(t=+0.36, p =0.00007) and significantly higher odds of
achieving excellent clinical results (OR =2.94, 95% ClI:
6.14-18.14, p =0.00004). This aligns with data from
other authors who highlight the decisive role of bone
loss volume in predicting osteoregenerative po-
tential [8, 11].

A similar trend was observed in the analysis
of bone defect types, as classified according to

Type of Clinical outcomes of threatment the Tetsworth system. It was demonstrated that
defect exellent good satisfactory | unsatisfactory the pres.ence of mO(.:Ierate type P?’ A bon.e defects

0=0,02 measuring 2—4 cm in Fhe examined patients was

B3 OR=§’04 p=0,35 p=0,009 p=0,09 associated with significantly better treatment
Cl (1,36-36,40) outcomes (T = +0.53, p = 0.000000004), as well as

p=0,02 higher odds of achieving excellent (OR = 5.53,95%

C-type OR=0,14 p=0,35 p=0,009 p=0,09 Cl: 1.00-30.56, p =0.03) and good (OR =3.48,
C1(0,03-0,73) 95% Cl: 1.14-10.67, p = 0.02) clinical results. In

C1 p=0,78 p=0,08 p=0,53 p=0,01 contrast, patients with type D3 C bone defects
C2 p=0,28 p=0,95 p=0,74 p=0,45 larger than 8 cm had significantly higher odds of
p=0,02 p=0,02 unsatisfactory long-term outcomes following au-

c3 p=0,05 p=0,0005 OR=5,05 OR=7,33 tologous bone transplantation (OR = 343.00, 95%
Cl(1,17-21,83) | CI(1,39-38,70) | (|: 18.01-6533.86, p < 0.00000001). The data ob-
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tained highlight the clinical relevance of this classi-
fication system. According to Hrytsai et al. (2024),
its application may facilitate the selection of the

Table 6 — Prognostic value of bone defect types according
to the Tetsworth classification in relation to clinical
outcomes of autologous cancellous bone osteoplasty

most appropriate treatment strategy to optimise

Y Type of Clinical outcomes of threatment
clinical outcomes [8]. - -
L. . defect exellent good satisfactory | unsatisfactory

Thus, bone defect size is a key prognostic fac- 5-0,03 0-0,02 0=0,03
tor in determining the success of ost.eoplasty; D3 A OR=5 53 OR=348 OR=0,27 0=0,001
however, assessment of the defect type is equally ClI(1,00-30,56) | CI (1,14-10,67) | CI(0,07-0,98)

In patients with type B3 bone defects, as clas- |p3 B p=0,19 p=0,61 OR=5,80 OR=0,17
sified according to the long bone defect classifi- Cl (1,63-20,63) | CI(0,02-1,54)
cation in combat-related extremity trauma, sig- p<0,00000001
nificantly better clinical outcomes of autologous OR=343,00

D3C =0,09 =0,002 =0,23 "
cancellous osteoplasty were observed (t = +0.43, P P P Cl (18,01-
p =0.000002), confirmed by a direct moderate 6533,86)

correlation between the variables studied, as well

as higher odds of achieving excellent long-term clinical
results (OR = 7.04, 95% Cl: 1.36—-36.40, p = 0.02). In con-
trast, patients with C3-type bone defects had significant-
ly higher odds of developing satisfactory (OR = 5.05, 95%
Cl: 1.17-21.83, p = 0.02) and unsatisfactory (OR = 7.33,
95% Cl: 1.39-38.70, p = 0.02) outcomes following au-
tologous cancellous osteoplasty. A similar trend was
described by Burianov et al. (2024), who reported
poorer outcomes of reconstructive interventions in the
presence of subtotal bone damage. Moreover, the im-
portance of preserving the anatomical integrity of bone
fragments has been reaffirmed in several publications
[3, 8, 11].

According to the results of the study, the high prog-
nostic value of assessing the size and type of bone defect
when planning autologous cancellous osteoplasty has
been demonstrated. The developed prognostic models
may be integrated into the preoperative algorithm for
risk stratification and the selection of the optimal treat-
ment approach, thereby improving the effectiveness of
autologous cancellous osteoplasty, reducing the risk of
complications, and contributing to the individualisation
of treatment strategies for patients with combat-related
trauma.

Conclusions.

Thus, by analysing the clinical outcomes of autolo-
gous bone grafting, we have confirmed the high effec-
tiveness of this technique in treating patients with gun-
shot fractures accompanied by bone tissue defects.

Factors proven to be associated with significantly
better clinical results of autologous cancellous osteo-

DOI 10.29254/2077-4214-2025-2-177-277-288
YAK 616.718.1-001.5-089.844
®iweHKo B. 0., JlumeuHiok O. M.

plasty in gunshot fractures with bone tissue defects in-
clude:

® bone defects up to 5 cm in size;

e bone defects of type D3 A according to the Tets-
worth classification;

e bone defects of types B3 and C1 according to the
classification of long bone defects in combat-related ex-
tremity trauma.

Factors associated with significantly worse clinical
outcomes of autologous cancellous bone osteoplasty in
the long-term postoperative period include:

® bone defects larger than 5 cm;

e bone defects of types C2 and C3 according to the
classification of long bone defects in combat-related ex-
tremity trauma;

e bone defects of types D3 B and D3 C according to
the Tetsworth classification;

C2 bone defects according to the classification of
long bone defects in combat injuries of the extremities.

To improve the effectiveness of osteoplastic inter-
ventions in gunshot fractures, we recommend consider-
ing these findings when selecting the optimal method
for bone defect reconstruction.

Prospects for further research.

We consider the development of a scientifically
based approach for selecting osteoplastic materials in
the treatment of gunshot fractures with bone tissue de-
fects to be a promising direction. This approach will take
into account the type of injury, the anatomical location
and size of the defect, individual patient risk factors, and
factors related to the treatment performed.

OCOB/IMBOCTI AYTOCMOHIIO3HOI OCTEONNACTUKN NPU BOTHENMA/IbHUX
NEPENIOMAX 3 AEPEKTAMM KICTKOBOI TKAHUHU

BiHHMLUbKKUIA HaLiOHaNbHUIT MeguuHUii yHiBepcuteT im. M. |. Muporosa (m. BiHHMUA, YKpaiHa)

md.lytvyniuk@gmail.com

/7p06/7€MG ﬂiKyBGHHFI nayieHmie 3 8o2HemnasabHUMU nepesomamu € ocobnuso aKmyasibHOKO 8 ymoeax

Cb0200eHHA. Mema 00cCniOxeHHA: oxapakmepulysamu KAiHIYHI pe3yabmamu 8UKOPUCMAHHA dymoso2iYHUX
KiCmKosux mpaHcnaAaHmMamis 8 AiKy8aHHI nayieHmis 3 6oeHenasAbHUMU repesomMamu, 8paxosytovu ocobausocmi
Odehekmy KicmKogeoi mKaHUHU. [1pOAHAMI308AHO KAIHIYHI  pe3ysnbmamu aymocroH2io3HOi ocmeonaacmuku
deghekmis KicmKoeoi MKaHUHU 58 MOPAHEHUX 3 B02HEMAABHUMU fiepeaomamu mpybyacmux Kicmok. CepedHili 8ik
— 39,09+49,04 pokKis. Pezynsbmamu niky8aHHA OUiHI08AAU 3 8UKOpUCMAHHAM wkanau Neer-Grantham-Shelton. [ns
XapaKkmepucmuKu NoWKoOMEeHb BUKOPUCMOBYBA/U Kaacugikauito 0egpekmis dosaux kicmok npu 6oliosili mpasmi
KiHYisoOK ma Kaacugikayiro kicmkosux degpekmis 3a Tetsworth, a makox« oyiH8aU a6CONOMHI 3HAYEeHHSA PO3MIpy
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degpekmy. CmamucmuyHy 0b6pobKy 0aHUX 8UKOHY8anuU 3 dorlomozoro IBM SPSS Statistics 27.0.1. Cmamucmu4Ho
3Ha4YywUMU eeaxanu pesyabmamu npu p<0,05. KniHiyHuli pe3ynbmam aymocnoH2io3Hoi ocmeonaacmuKu
cknaoae 70,05+15,33 b6anis. BiomiHHi pe3yasmamu ecmaHosneHo y 9 (15,52%) xeopux, xopowi —y 24 (41,38%)
nauieHmie, 3a008inbHi — y 17 (29,31%), He3aldoeinbHi — y 8 (13,79%). CepedHili po3mip Kicmkoso2o Oegpekmy
cmaHosus 5,14+2,16 cm. @akmopamu, acouilioeaHUMU 3 00CMOBIPHO KPAWUMU KAIHIYHUMU pe3yabmamamu
aymocrioH2io3HOi ocmeonaacmuku rnpu 802HeranbHUX rnepesomax 3 0eeKkmamu Kicmkoeoi MKAHUHU €: KiCmKosi
degekmu genu4uHor 00 5 cm (t=+0,61, p=0,00000000001); degpekmu muny D3 A (t=+0,53, p=0,000000004);
B3 (1=+0,43, p=0,000002), C1 (1=+0,24, p=0,007). YuHHUKaMU, M08’A3aHUMU 3 0OCMOBIPHO 2iPWUMU KAIHIYHUMU
pe3ysbmamamu aymocroHeio3Hoi ocmeornaacmuku €: Kicmkosi degpekmu po3smipom noHad 5 cm (1=-0,61,
p=0,00000000001); depekmamu muny C2 (1=-0,18, p=0,047), C3 (1=-0,47, p=0,0000001); D3 B (t=-0,20, p=0,03), D3
C (1=-0,48, p=0,0000001). TaKUM YUHOM, HAMU MiOMBepPOHEHO BUCOKY eheKmuBHicmb MemoOUKU aymoso2iyHoi
KicmKoeoi mpaHcnaaHmayii 8 AiKy8aHHi nauieHmie 3 802HeENAAbHUMU repesomMamu 3 0edpekmamu KicmKoeoi

MKGHUHU.

Knrouoei cnosa: 6oliosa mpasma, Kicmkogi deghekmu, 802HenanbHi nepesomu, 0CMeornaacmuKka, aymoso2idyHa

mpchrmaHmauiﬂ.

38’A30K nyb6niKauii 3 Nn1aHOBMMM HAayKOBO-A0CNIA-
HUMU poboTamu.

PoboTa BMKOHaHa BiANOBIAHO A0 N/1aHY HayKOBO-A,0-
CNiAHUX POBIT BiHHMLBKOIO HALLIOHANIbHOTO MEeAMYHOTO
yHiBepcuTeTy iMm. M. |. MnporoBsa Ta € GpparmeHTOM TEMMU
HayKoBO-AOCAiAHOI poboTn Kadeapu TpaBMaToNOTii:
«Y[0CKOHaNeHHA MeTOAIB AiarHOCTUKKM, JNiKyBaHHA Ta
peabiniTauii nawieHTiB 3 TPaBMamM Ta 3aXBOPIOBAHHAMM
OMOPHO-PYXOBOro anapaTy», Aep*KaBHWU peecTpaLin-
HU Homep 0123U102765.

Bcryn.

3 noyaTKOM NoBHOMacLITAabHOI BiliHM B YKpaiHi Kinb-
KicTb 60lMOBMX TpaBM pi3Ko 3pocsa. Ha cboroAHiwHin
AeHb Npobiema NikyBaHHA NALEHTIB 3 BOrHeMnaabHUMMU
nopaHeHHAMM 3 aedeKTaMm KiCTKOBOI TKaHUHU € OAHi-
€10 3 HaMbIiNbL aKTyaIbHUX TA CKNAAHUX Y ranysi cyyac-
HOi opToneAiji Ta TpPaBMaToOrii.

OcobnuBicTio cydacHUX 6OMOBMX AN € 3aCTOCYBaHHA
36p0i 3 MHOXMHHUMW GAKTOPAMM YPAXKEHHA: BOTHe-
nanbHa 36pon, BMOYXOBi peyoBMHM, Nonym’s, Bubyxosa
xBuaA. CyqacHa 36pos i TakTMKa BeAeHHA BiliHW NPU3BO-
OATb A0 HAZA3BUYAMHO TAMKKMX MOLUIKOAMKEHDb AK ¢i3ny-
HUX, TaK i ncuxiyHmx [1, 2].

[na BorHenanbHWX MOpaHeHb KiHLLIBOK XapaKTepHi
TpuBanuii nepiog NikyBaHHA Ta peabinitauii, wo oby-
MOB/IEHO BaKKiCTIO MOLUKOAMKEHHSA, 30Kpema nepesno-
Mamu 6araToynamKoBOro po3gpobneHoro Xxapaktepy
3 AedeKTaMu KiCTKM, MACUBHUM PYMHYBAHHAM M’AKUX
TKAHMH, 3HAYHUM MiKPOBHMM 3abpyaHEHHAM paHM, Ha-
ABHICTIO CTOPOHHIX TiNl, BTOPUHHMX OCKO/IKIB, MOPYLUEH-
HAMM MIKPOLMPKYAALIT Ta BMCOKOK 4YaCTOTOK pPaHHIiX
i Ni3HiX ycknagHeHb [2, 3, 4]. BHacnigok Aji cyvacHux
BMAiB 36poi BOrHenasbHi nepenomun y 6inblIOCTi BU-
naakis — 35-41% matoTb y1aMKoBUiIA xapaKTep, a 41,3%
— po3gpobneHnit. MoHag 80% BUNaAKiB BOrHenaabHUX
nepesiomiB yCKNagHeHi AedeKkTamMu KiCTKOBOI TKaHUHU
[3]. NepBMHHI AedeKTH KiCTOK, 3yMOBAEHI i€l BUCOKO-
eHepreTMYHOro cHapaay, cnocrepiratotb y 79,3% nopa-
HEHUX, Y TOMy uunchi, y 48,7% sunaakis aedektu giadisa
TpybuacToi KicTkm gocaAratoTb 3 cm, y 30,6% — nepesuLLy-
toTb 3 cm [3, 4]. BTOpuHHI gedeKTun, BHACNiAOK HagMip-
HOI paguKanizauii xipypriyHoi 06pobKkM abo NOBTOPHUX
peseKLUilt Ha GOoHi iHOEeKUiMHMX yCKnaAHEeHb, 3yMOBItO-
I0Tb HEOBXiAHICTb BUKOHAHHA MAACTUYHUX OoMnepaLiax y
7,1% Bunagkis [3, 4].

OCHOBHMMM 3aBAAHHAMM B JIiKyBaHHI NALUiEHTIB 3
nepesoMamMn BOTHEMNA/IbHOTO XapaKTepy 3a/IMLLATbCA
BiIHOB/IEHHA aHAaTOMIYHMUX CTPYKTYP NOLUKOAMKEHOTO Cce-

rMeHTa Ta GYHKLIOHaNbHOI aKTUBHOCTI XBOPUX. 30/10TUM
CTaHZAPTOM B CUCTEMI NiKyBaHHSA KiCTKOBUX AedeKTIB €
BMKOPWUCTAHHA ayTONOri4yHOI rybyacToi KiCTKOBOI TKaHU-
HU, 3a3BMYall B3ATOI 3 KNyO6OBOI KicTKM nauieHTa [5, 6, 7,
8]. MNepeBaramm ayToNOriYHOrO KiCTKOBOro TpaHCMAaH-
TaTy € BMCOKA TFiCTOCYMICHICTb, OCTEOKOHAYKTUBHICTb,
HaAABHICTb BEAMKOI KiIbKOCTI ayTONOTIYHUX KAITUH-NO-
nepeaHuKiB, BiACYTHICTb imyHHOro KoHnikty [7, 8, 9].
BapTo BpaxoByBaTH, LLO BUKOPUCTAHHA ayTOCMOHTiO3HOI
OCTEONNACTUKM MOB’A3aHEe 3 TaKMMU OBMEKEHHAMM,
AK HeobxigHiCTb [04ATKOBOrO XipypriyHOro BTPyYaH-
HAA, PU3MK 3aXBOPIOBAHb JOHOPCLKOI AiNAHKK, @ TaKOX
obmerkeHa AOCTYNHICTb TKaHUHU [5, 7, 9]. Okpim TOro,
iCHYIOTb MeBHi 0CO6MBOCTI 3aCTOCYyBaHHA AaHOI MeTo-
OVKU MPU BOTHEMaNbHUX NOPAHEHHAX, 3yMOBJIEHi cne-
UMOIKOK TpaBMM, CTYNEHEM YPaXKeHHA M'AKUX TKAHWH,
HaABHICTIO iHdeKL,i Ta 3ara/ibHUM CTaHOM nauieHTa [8].

BM3HauyeHHA 0cob/MBOCTEN ayTOCMOHFiO3HOI OcTe-
ONAACTUKKN B CUCTEMI NiKYBAHHA MALiEHTIB 3 BOrHenanb-
HUMM nepenomamu 3 aedekTamMu KiCTKOBOI TKaHMHMU
[,03BONINTb NiABULLNTU ePEKTUBHICTb BiAHOBNEHHA KiCT-
KOBOI TKaHMHM Ta NOKPALMTN GYHKLIOHAbHI pe3ynbTa-
TV Yy BigganeHomy nepioai.

MerTa gocnigeHHs.

OxapaKTepun3yBaTu KNiHIYHI pe3yabTaTh BUKOPUCTaH-
HA ayTONOTYHMX KICTKOBMX TPAHCM/AHTATIB B NliKyBaHHI
NaLieHTIB 3 BOrHeNaAbHMMM NepenoMmamMm, BPaxoByoumn
ocobamBocTi aedeKTy KiCTKOBOT TKAHUHM.

06’eKT i meTOAM AOCNiIAKEHHS.

lMpoaHani3oBaHO KAiHIYHI pe3ynbTaTM ayTOCMOHTi-
O3HOI OCTEONNacTUKU AedeKTiB KiCTKOBOI TKaHUHKM 58
NMOpaHeHMX 3 BOrHeNaibHUMU nepesiomamn TpybyacTmx
KiCTOK, fiKi nepebyBann Ha CTaLiOHAPHOMY NiKyBaHHI B
TpaBmartonorivHomy BigaineHHi KHIM «BiHHMUbKA Micb-
Ka KANiHIYHA NiKapHA WBMAKOI MeanyHOi 4ONOMOrm» 3a
nepiog, 2022-2023 pokie. CepeaHiin Bik 0BCTEKEHUX —
39,0949,04 pokis. Y 16 (27,59%) naLieHTiB BCTaHOBAEHO
BOTHeNa/ibHi MepenoMmn NAe4YoBoi KicTkK, y 16 (27,59%)
— nepesioMu KicToK nepeannivus, y 12 (20,69%) xsopwmx
AiarHOCTOBAaHO BOrHenasibHi nepesoMn CTerHoBOi KicT-
Ku, y 18 (31,03%) — nopaHeHHs KiCTOK FOMiNIKK.

AHani3 KNiHIYHMX NOKA3HMKIB ayTOCMOHIIO3HOI OCcTe-
ONNACTUKN BUKOHYBA/IM 3 BUKOPUCTAHHAM MoandikoBa-
Hoi 100-6anbHOT WKanW OLiHKW pe3ynbTaTiB JliKkyBaHHA
XBOpUX 3 nepesomamu Kictok Neer-Grantham-Shelton
[10]. 3 ponomoroto onuTyBasbHMKA OLiHIOBAAW NoO-
Ka3HMKM 60NbOBOr0 CUMHAPOMY, HaABHICTb 3POLLEHHA
KicToK, gedopmauii, obmexkeHHA obcAary pyxis, BiAHOB-
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neHHA OyHKUii Ta npauesgaTtHocTi. IHTepnpeTauito pe-
3yNbTaTiB 34iACHIOBAN HAaCTYNMHUM YAHOM: 32 HAABHOCTI
CyMmapHux 3HayeHb 85-100 6aniB pe3ynbtaT JMiKyBaH-
HA BM3HA4anu AK BigMiHHMIA, 70-84 6anis — xopowunii,
55-70 6anis — 3a40Bi/IbHUIA, HE3340BI/ILHUM BBa*Kau
pe3ynbTaT 3@ HasBHOCTI 3Ha4YeHb meHwe 55 6anis. AnA
XapaKTEPUCTUKN MOLIKOAMKEHDb BMKOPUCTOBYBAWN KAa-
cnodikauito gedekTiB foBrux Kictok npu 601oBiin Tpas-
Mi KiHuiBOK [11] Ta KnacudiKauito KicTKoBux aedekTis
3a Tetsworth [12]. JoaaTKoBO OUiHIOBaNU 1 abCoMOTHI
3HAYEHHA Po3Mipy AedeKTy KiCTKOBOT TKaHMHMW.

MpenctaBneHe [OCNIOMKEHHA BMKOHAHO 3 AOTPU-
MaHHAM 6i0eTMYHUX HOPM BiAMOBIAHO 4O MPUHUMNIB
lenbCiHKCbKOI Aeknapauii BcecBiTHbOI meamyHoi aco-
uiauii (pemakuia 2013 poky), KoHseHuii Pagn €sponu
npo npaea MtoauHK Ta biomeanumHy (1997 pik), a Takox
UMHHUX HAUiOHANbHUX | IHCTUTYLiIMHUX €TUYHUX CTaH-
AapTis. Yci nauieHTn 6ynn HanexxHUM YmHom noiHdop-
MOBaHi NPo MeTy AOCAiAXKEHHA, YMOBM NPOBEAEHHA Ta
NOTEHLiNHI PU3MKMK, WO MiATBEPANKEHO MUCbMOBUMM
iHpopMmOBaHMMM 3rogamu Ha y4yacTb. Jns 3abesnever-
HA KOHOiAeHUiMHOCTI ocobucTi gaHi obcTexeHnx bynm
3HeocobeHi.

CtaTUcTUYHY 06pOobKYy AaHWX BMKOHYBa/AW 3 AOMO-
MOrot nporpamHoro 3acoby IBM SPSS Statistics 27.0.1.
KinbKicHi NoKasHMKKM HaBegeHo y dopmaTi cepesHboOro
3HaYeHHA Ta CTaHAAPTHOro BiaxuneHHa (M+SD). KaTte-
ropianbHi 3MiHHI NpeacTaBneHo y BUrnAaai abcontoTHoOI
KiNbKOCTi BMnaakis (n) Ta BiaAnoBigHOro BiACOTKOBOro
3HauyeHHA (%). Ona NopiBHAHHA MOKa3HMKIB MiXK Hesa-
NEXHUMW Fpynammn 3acToCOBYBaNWM HemapameTpuyHui
KpuTepit Kpackena-Yonnica, a gna OUiHKM OyHKLiO-
HaNbHOTO 3B'A3KY MiX 3MIHHUMM — KoediLiEHT paHroBoi
Kopenauii t-KeHaana. TMPOrHOCTUYHY LiHHICTL AoChi-
OXKYBaHUX XapaKTepUCTUK KicTKoBOro gedekTy woao
KNiHIYHOrO pe3ynbTaTy ayTOCMOHI03HOI OCTEONNACTUKN
BM3HA4YanM 3 JONOMOro mogeni 6iHapHoi NoricTUYHOI
perpecii, po3paxoBytoumM BigHoWweHHs waHcie (OR) Ta
95 % poBipumnx iHTepsanis (Cl). CTaTUCTMYHO 3HAYYLIU-
MW BBa¥Kanun pesynbTaTu Npu piBHi mosipHocTi p<0,05.

Pe3ynbTatu A0CAiAKeHHA Ta iX 06roBopeHHs.

KniHiYHW pe3ynbTaT ayTOCNOHTiO3HOI OCTeonnacTm-
KM Yy OOCTEXKEeHMX BiAMNOBIAaB XOPOLWMM 3HAYEHHAM Ta
cknagas 70,05+15,33 6anis. BiamiHHi pe3ynbtatit Niky-
BaHHA BCTaHoBMAeHO y 9 (15,52%) xBopux, Y 6iNbwOCTi
nauieHTie — 24 (41,38%) 3adikcOBaHO XOPOLLi 3HAYEHHS,
y 17 (29,31%) — 3ag08BinbHi, we y 8 (13,79%) obcTexe-
HUX KNiHIYHI NOKa3HMKKW BU3HAYaIM AK HE3a40BI/bHI.

CepepHin po3mip aedbekty TpybuyacTtoi KicTkM y na-
LEHTIB AOCNIAXKYBAHOI rpynn ctaHosms 5,14+2,16 cm.
Halibinbli 3HaYeHHA NOKa3HMKa BCTAHOBMEHO Yy OCib 3
3340Bi/IbHUMM pe3yabTaTaMu NikyBaHHA — 9,13+1,55
CM, Y MNALIEHTIB 3 BiAMIHHMMM 3HAYEHHAMWU cepesHiit
po3mip pedekty cknagas 3,11+1,27 cm, 4,21+0,83 cm —
Y XBOPUX 3 XOPOLIMMM pe3ynbTaTamm Ta 5,65+1,37 cm—y
06CTeKEeHUX 3 3a40Bi/IbHUMM KTIHIYHUMM NOKA3HUKaMM
(tabn. 1). Npu NopiBHAHHI OTPMMaHMX NOKA3HUKIB foBeE-
[AEHO X CTaTUCTUYHO 3HavyLLy BigMiHHicTb (p<0,00001).
OKpim TOro, AOCTOBIPHO FipLWi KNiHIYHI pe3ynbTaTh ayTo-
JIOTIYHOT KiCTKOBOI TpaHCNAAHTaLii y BigaaneHomy nic-
naonepauiHoMy nepioai foBeAeHO Yy NaLieHTiB 3 Hinb-
Wwnmm posmipamu gedekty (t1=-0,70, p<0,00001) (pumc.).

Y 4 (6,90%) obcTerkeHUx rpynu cnocTtepiranm Kict-
KoBi AedeKTn po3mipom A0 3 cM, BKasaHi O3HaKM 3a-
PEECTPOBAHO /MWEe Yy TPYMi MALIEHTIB 3 BiAMIHHMMMU

pe3ynbTaTaMu NikyBaHHA — 4 (44,44%), y obCTexeHnxX
pewTn rpyn po3mip fedeKTy nepesuiLyBaB BKa3aHi 3Ha-
YeHHA, BiAMIHHICTb YAaCTOTHUX MOKA3HMKIB AOCTOBIpHA
(p<0,00001). HasBHicTb KicTKOBOro gedekty < 3 cm y
0obCTeXKeHMX acoLioBaHa 3 KpawMmmM KAiHIYHUMK pe-
3y/NbTaTaMW ayTOCMOHFiO3HOI ocTeoniactuku (t=+0,36,
p=0,00007).

Y 36 (62,07%) nauieHTiB rpynn BCTaHOBNEHO AedeK-
T KiCTKM po3mipom 3-5 cm, aKi 3adikcoBaHO y nepeBax-
HOI GiNbLWOCTI MaLEHTIB 3 XOPOWMMMK Ta BigMIHHUMM
KNIHIYHUMM noKasHUKammn — 23 (95,83%) ta 5 (55,56%)
BianoBigHO, Ta 8 (47,06%) obcTexeHMNX 3 3a40BiNbHUMMU
pe3ynbTaTamMu NiKyBaHHA, BiAMIHHICTb CTaTUCTUYHO 3Ha-
yywa (p<0,00001). Y naujieHTiB 3 KicTKOBUMMMW AedeKTamm
po3mipom 3-5 cm goBefeHO JOCTOBIPHO KpaLLi KAiHIYHI
pe3ynbTaTh NiKyBaHHA y BiadaneHoOMy nepiogi, Wwo nia-
TBEPAKEHO MPAMUM MOMIPHUM KOpenAuiiHMm 3B'A3-
KOM MiXK NokasHukamu (t1=+0,40, p=0,00001).

KictkoBi gedeKtTn posmipom noHasg 5 cmM BCTaHOB-
neHo y 18 (31,03%) nauieHTiB rpynu, 3oKpema noaibHi
O3HaKW CnocTepiranun y BCiX NALEHTIB 3 HE3a[40BI/IbHU-
MW pe3ynbTaTamu nikyBaHHA — 8 (100,00%), 9 (52,94%)
ocib 3 3a40BiNbHMMM MOKa3HUKamu Ta 1 (4,17%) xBo-
poro 3 XOpOoWWMW pe3ynbTaTaMu, BIAMIHHICTb Yac-
TOTHUX XapaKTepUCTUMK pJocToBipHa (p<0,00001). VY
MaLieHTIB 3 KiCTKOBUMKU aedeKTammn posmipom > 5 cm
[oBeneHo popMyBaHHA AOCTOBIPHO FipLIMX KAIHIYHMX
pe3ynbTaTiB ayTONONYHOI KIiCTKOBOI TpaHCNAaHTauii y
Big4aneHomy nicnaonepauiHomy nepiogi (t=-0,61,
p=0,00000000001).

AHanNi3ylun KAiHIYHI pe3ynbTaT ayTOCMOHTiIO3HOI
OCTEONNACTUKN 3 YpaxyBaHHAM TUMY MOLUKOAMKEHHSA,
BignoBiAHO A0 Knacudikauii aedekTiB AOBrMX KiCTOK
npu 60MOBIN TpaBMi KiHLIBOK, KiCTKOBi aedeKtn Tuny
B, 30Kkpema TMn B3 BcTaHoBAeHO Y 9 (15,52%) naujieH-
TiB rpynu (Tabn. 2). JedeKTn KiCTKKM, oA AKUX Xapak-
TEePHO OOMEXKEHUIM KOHTAKT GparMeHTiB 3 aHAaTOMIYHUM
BKOPOYEHHAM, cnoctepirann y 4 (44,45%) obcTeskeHnx
3 BiAMIHHMMW pe3ynbTaTamu NikyBaHHA Ta 5 (20,83%)
MaLLiIEHTIB 3 XOPOWMMM MOKA3HMKaMU, MPU MOPIBHAH-
Hi YaCTOTHMX XapaKTEepPUCTUK [0BEAEHO CTAaTUCTUYHO
3Hauywy BiagMiHHicTb (p=0,01). OKpim TOro, y NaujieHTiB
3 KicTkoBMMK pedekTamu TNy B3 BcTaHOBAEHO AOCTO-
BIPHO KpalLLi KNiHIYHI pe3ynbTaTh ayTOCMOHTiO3HOI ocTe-
OMNAcTUKM Yy BiaganeHomy nicnsonepauiiHomy nepiogi
(t=+0,43, p=0,000002), Wwo NiaTBEPAKEHO NPAMUM MO-
MiPHUM KOpPenaLinHMM 3B’A3KOM MiXK 40CNiAKYBaHUMM
03HaKamu.

Y nepeBaxkHOI 6inbluocTi obcTexkeHux — 49 (84,48%)
BCTAHOB/IEHO KiCTKoBI gedektn Tnny C, sKi giarHocrto-
BaHO y 5 (55,55%) XBOpKWX 3 BigMIHHMMW pe3ynbTaTamu
nikyBaHHA, 19 (79,17%) nauieHTiB 3 XOPOLWWMMMK 3Ha-
YEeHHAMM Ta BCiX MALLiEHTIB 3 3a40BiIbHUMU Ta HE3340-
Bi/IbHUMM NOKa3HMKamMM NikyBaHHA — 17 (100,0%) Ta 8
(100,0%) BignosigHo.

Oedertn Tnny C1 BcTaHoBNeHo y 17 (29,31%) xBopux
rpynu. CermeHTapHi fedpeKTn 6e3 BKOpoUeHHsA cnocTepi-
raav y 3 (33,33%) naujieHTiB 3 BigMiHHUMUK pe3ynbTaTa-
mu, 10 (41,67%) XBOPUX 3 XOPOLUIMMM MOKA3HMKAMM Ta
4 (23,53%) ocib 3 3a40BiIbHUMWN 3HAYEHHAMM, BiaMiH-
HiCTb HegocToBipHa (p=0,15). MpoTe, AOBEAEHO, LLO Ha-
ABHICTb KicTkoBOro aedekty Tuny C1 y nauieHTiB gocni-
[AXKYBaHOI rpynu acouiioBaHa 3 Kpawumu KAiHIYHUMUK
pesynbTaTaMu NikyBaHHsA (1=+0,24, p=0,007).
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Tabnuusa 1 — XapakTepucTmKa KAiHiYHUX pe3ynbTaTis
AYTOCMOHriO3HOI OCTEONNIACTUKM 3 YpPaXyBaHHAM PO3Mipy
KiCTKOBOro aegeKkrty

Posmip KniHivHi pe3ynbTaTu NiKyBaHHA

BiAMIiHHi XOpOLWi [3340BiNbHI| HE3340BINbHI p
Aedexy (F:\=9) (n224) ?n=17) (ﬁ:s)
M+SD 3,11+1,27 | 4,21+0,83 | 5,65+1,37 9,13+1,55 <0,00001*
<3cm |4(44,44%)| 0(0,00%) | 0(0,00%) 0(0,00%) |<0,00001*
3-5cm | 5(55,56%) |23 (95,83%)| 8 (47,06%) | 0 (0,00%) |<0,00001*
>5cm | 0(0,00%) | 1(4,17%) |9(52,94%)| 8(100,0%) |<0,00001*

Mpumitka: * — foBeAeHO CTaTUCTUYHO 3HAYyLLy BiAMIHHICTb NOKa3HUKIB Mpu
p<0,05.
Tabnuusa 2 — XapakTepucTmMKa KAiHIYHUX pe3ynbTaTis
AYTOCMOHIi03HOT OCTEOM/IACTUKM 3 YPaXyBaHHAM TUMY
pedeKTy AoBrux Kictok npu 60iioBiii TpaBMi KiHLiBOK

WO CBiAYNTb NPOo GOPMYBaHHA FipPLIMX KAIHIYHMX
pe3ynbTaTiB y NaLLEHTIB 3 KICTKOBUMU AedeKTamu
Tmny C2 (t=-0,18, p=0,047).

Y 10 (17,24%) obcTexxeHuX rpynu KicTKoBi ae-
deKTn BU3HaAYanu Ak cybToTanbHi. KicTkosi ge-
¢dektn TMny C3 BcTaHoBNEHO Y 6 (35,29%) naujieH-
TiB 3 3a40BiIbHUMU pPe3yNbTaTaMM NliKyBaHHA Ta 4
(50,00%) xBOpWX 3 HE3AA4,0BINILHUMM 3HAYEHHAMMU,
BiAMIHHICTb MOKa3HMKIB CTAaTUCTUYHO 3HauyLLa
(p=0,0009). Y xBopux 3 KicTKOBUMU aAedeKTamu
TMny C3 BCTAHOB/IEHO AOCTOBIPHO TipwWi pe3y/b-
TaTW ayTO/IONYHOI KIiCTKOBOI TpaHCMaHTaLil Yy
BifganeHomy nicnsonepaiiHomy nepiogi, wWwo
niaTBEPAKEHO 3BOPOTHIM MOMIPHUM KOpenaw,in-
HUM 3B’A3KOM MiX AOCNIAXKYBAHUMM O3HAKaMM
(t=-0,47, p=0,0000001).

e K7iHiYHi pesynbTaTyt NikyBaHHA 3rigHo Knacudikauii Tetsworth y 26 (44,83%)
nedekTy BigMiHHI Xopowi | 3a40BiNbHi | HE3a40BINbHI p 0bCTeXKEeHMX rPYyNn BCTAHOB/IEHO KICTKOBI gedek-
(n=9) (n=24) (n=17) (n=8) TmTuny D3 A, AKi 3adikcoBaHo y nepesakHoi 6i/ib-

B3 4 (44,45%) | 5(20,83%) | 0(0,00%) 0 (0,00%) 0,01* | WOCTi NALEHTIB 3 BIiAMIHHMMM Ta XOPOLUMMMU K-
C-tvn 5(55,55%) |19 (79,17%) |17 (100,0%)| 8 (100,0%) | 0,01* | HiYHMMW pe3ynbTaTaMu NikyBaHHA — 7 (77,78%) Ta
c1 3(33,33%) |10 (41,67%)| 4 (23,53%) | 0 (0,00%) 0,15 | 15 (62,50%) BignosiaHo, a Takox 4 (23,53%) xBo-
c2 2(22,22%) | 9 (37,50%) | 7 (41,18%) | 4 (50,00%) 0,68 | PUX 3 33[0BiIbHUMM MNOKa3HWKaMK, BIAMIHHICTb
c3 0(0,00%) | 0(0,00%) | 6(35,29%) | 4(50,00%) |0,0009*| AocToBipHa (p=0,001) (rabn. 3). [NoseseHo, wo

Mpumitka: * — noBefeHO CTAaTUCTUYHO 3HAYyLLy BiAMIHHICTb MOKa3HWKIB Npwu

p<0,05.

Tabnuua 3 — XapaKTepucTuKa KaiHiYHUX pe3ynbTaTiB ayTo-
CNOHri03HOI OCTEON/IACTUKY 3 YPaXyBaHHAM TUNY KiCTKOBO-

ro gedekry 3rigHo Knacudikauii Tetsworth

HaABHICTb MOMIPHMX KiCTKOBUX AedeKTiB po3mi-
pom 2-4 cm y obCcTekeHUX noB’A3aHa 3 AOCTOBIp-
HO KpaliMmu pesynbTaTamu NikyBaHHA (1=+0,53,
p=0,000000004).

KicTkoBi sedektn Tny D3 B cnocTepirann y 24
(41,38%) xBopux rpynu. Benuki KicTkoBi gedek-

Tvn 1| UGN 5 i Bl i TW PO3MipOM 4-8 CM BCTaHOBNEHO Y MepeBasKHOI
'u'e?e'(' Bi'”-'fi““i X°F_’°”“ 33'”-°_Bi""“i “933A‘_’Bi”b”i P 6iNbLIOCTI NaLieHTIB 3 3a40BiNbHUMM pe3yibTaTa-
Y (n-9)° (n_24)° (n_17)° (n-8)° —— MM nikyBaHHA — 12 (70,59%), 2 (22,22%) xBopux 3
D3 A |7(77,78%) |15 (62,50%)| 4 (23,53%) | 0 (0,00%) 0,001 BiAMIHHMMK NoKasHuKamu, 9 (37,50%) ocib 3 xo-
D3B |2(22,22%) | 9 (37,50%) |12 (70,59%)| 1 (12,50%) 0,02 powmnmm 3HayeHHAMM Ta 1 (12,50%) obcTexkeHo-
D3C | 0(0,00%) | 0(0,00%) | 1(5,88%) | 7(87,50%) [<0,00001*| g 3 He3an0BiNbHUMM KIIHIYHMMM MOKAa3HUKaMMK,

Mpumitka: * — noBeAeHO CTaTUCTMYHO 3HAYyLLy BiAMIHHICTb NOKa3HUKIB Mpu

p<0,05.

Tun C2 kictkoBoro pedekTy 3adikcoBaHo y 22
(37,93%) xBopux rpynu. CermeHTapHi gedektu 3 yKo-
POYEHHAM BCTAHOBNEHO Y 2 (22,22%) obcTerkeHux 3
BigMiHHMMUM pe3ynbTaTamu, 9 (37,5%) naLieHTis 3 xopo-
LWMMM MOKasHMKamu, 7 (41,18%) ocib 3 3a40BiNbHUMM
3HayeHHAMM Ta 4 (50,00%) xBOpWUX 3 HE33aZ0BINbHUMMU
NOKa3HMKamu. [1OCTOBIpHOI BiAMIHHOCTI YAaCTOTHUX Xa-
pakTepuctuk He gosegeHo (p=0,68), npoTe Mix ao-
CNiOKYBaHMMM O3HAKaMW BCTAHOB/IEHO CTATUCTUYHO
3HAYYLLMN 3BOPOTHIN CNabkuii KopenauiiH1in 3B’A30K,

BiAMIHHICTb YaCTOTHUX XapaKTEPUCTUK [OCTOBIp-
Ha (p=0,02). Y naujieHTiB 3 KicTKOBMMU AedeKTamu
Tny D3 B goBeaeHO AOCTOBIPHO Tipli KAiHIYHI
pe3ynbTaTM ayTONOrNYHOI KiCTKOBOI TpaHCcnAaHTauii y
BiAAaneHoMy nicnsaonepauiiHomy nepiogi, Wo niarsep-
OYKEHO 3BOPOTHIM C/IabKMM KopenauinHum 3B’A3Kom
MiX 4OCNiAXKYBaHUMM 03Hakamu (t=-0,20, p=0,03).

Y 8 (13,79%) naujieHTiB rpynu 3adikcoBaHO MacuB-
Hi KicTKOBi AedeKTn, po3mip AKMX nepesuLlyBaB 8 CM.
KicTkoBi sedektn Tny D3 C BCTaHOBAEHO Y NepeBarKHOI
GiNbLIOCTI NaLEHTIB 3 3a40BiNbHUMM pPe3ynbTaTamm Ni-
KyBaHHA — 7 (87,50%) Ta 1 (5,88%)

poamip kcTKoBOrD AederTa, cM

XBOPOro 3 XOPOWWMMWU KANiHIYHMU-
MW  NOKa3HWKaMM, BiAMIHHICTb
YaCTOTHUX XapaKTEPUCTUK [0CTO-
BipHa (p<0,00001). Okpim TOrO,
HaABHICTb MaCUBHUX KiCTKOBUX Ae-
deKTiB y NaLEHTIB AoCNiaKyBaHOT
rpynu nos’ssaHa 3 popmyBaHHAM
OOCTOBIPHO Tipwnx pesynbraTis
QYTOCMOHTiO3HOI  OCTEOMN/IACTUKM
(t=-0,48, p=0,0000001).
HactynHum  etanom  Hamwu
BMKOHAHO aHani3 NpPOrHOCTMY-
HOI LiHHOCTI pPO3Mipy KiCTKOBOro

0 40 a0

CcyMaHWiA pesyneTart nikysanHA, Ganie

AedeKTy Woao BU3HAYEHHA K-
HIYHUX pe3ynbTaTiB ayTONOriYHOT

PUCYHOK — [liarpama po3ciloBaHHA CyMapHUX pe3y/bTaTiB NiKyBaHHA 3aN1€XHO
BiA BCTAHOB/IEHOrO PO3Mipy KiCTKOBOro aedeKTy.

KiCTKOBOI TpaHcnnaHTauii. Jocto-
BipHO BuWLW,i wWaHcK ¢opmyBaHHA
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BiAMIHHUX pPe3yNbTaTiB NiKyBaHHA BCTAaHOBNAEHO
Yy NaUuieHTIB 3 KicTKOBUMM gedeKkTamu o 3 cm
(OR=2,94, CI (6,14-18,14), p=0,00004) (Tabn. 4).

Tabnuusa 4 — MPOrHocTUYHA LiHHICTb PO3Mipy KiCTKOBOro
AedeKTy Woao KNiHIYHMX pe3ynbTaTiB ayTOCNOHriO3HOI

OCTEONNACTUKU
Buwi LWaHCH PO3BMUTKY XOPOLLINX pesynbratis ayto- Posmip KAiHiNHi pesynLTaTh AiKyBaHHA
C,HOH“_C)?'HOI ocreonnactviku p,ose,a,gHo Y I,-Iau'leH_ nedexty| BiAMIiHHI xopoui 3a/,0BiNbHI He3a40Bi/IbHI
TiB 3 KicTKOBUMM aedeKTamu posmipom Big 3 ao 0=0,00004
5 cm (OR=37,15, Cl (4,26-323,87), p=0,000001). |<3cm OR'=2,94 p=0,03 p=0,09 p=0,27
HasABHicTb KicTKOBMX AedeKTiB po3mipom noHaz Cl (6,14-18,14)
5 cm acouiioBaHa 3 BULMM PU3MKOM PO3BUTKY p=0,000001
330BiNbHUX pe3ynbTaTiB NikyBaHHA (OR=0,04, |3-5cm p=0,66 OR=37,15 p=0,13 p=0,00003
Cl (0,005-0,38), p=0,00005) Ta HU}KYMMM LIAHCA- Cl (4,26-323,87)
My GOpMYBaHHA XOPOLLUMX KNIHIYHUX MOKa3HUKIB _ p=0'90°05 p=_0,02 _
(OR=0,04, CI (0,005-0,38), p=0,00005). Zeam | PO b0e 038 |l diriary | P00

Y nauieHTiB 3 KiCTKOBMMU aedeKkTamu Tuny
B3, BCTaHOB/NEHUMMM BiAMNOBIAHO A0 Knacudikau,ii
nedeKTiB 40BrMX KiCTOK Npu 60MOBI TpaBMi KiHLiBOK,
[0BeeHO AOCTOBIPHO BMLL LUAHCU PO3BUTKY BigMiH-
HUX pe3ynbTaTiB ayTOCMOHIIO3HOI OCTEOMIACTUKN Y
BigganeHomy nicnsonepauiiHomy nepioai (OR=7,04,
Cl (1,36-36,40), p=0,02) (tabn. 5). HaTomicTb HasBHICTb
nowkoaxeHb TMny C, acouinoBaHa 3 HUXYMMM LLAHCA-
MU GOPMYBAHHA BIAMIHHUX KNiHIYHMX NOKa3HMUKIB Yy Bif-
JAaneHoOMy nepioAi nicna ayToNoriyHoi KiCTKOBOI TpaH-
cnnaHTauii (OR=0,14, CI (0,03-0,73), p=0,02). Y nauieHTiB
3 KicTkoBMMK pedektamu Tuny C3 BCTAaHOB/AEHO AOCTO-
BipHO BMLUMI PU3UK PO3BUTKY 3ag0BinbHMX (OR=5,05,
Cl (1,17-21,83), p=0,02) Ta He3agosinbHWX (OR=7,33, Cl
(1,39-38,70), p=0,02) pe3ynbTaTiB ayTOCMNOHTiO3HOI OCTe-
ONNacTUKKM Y BigganeHomy nepioai.

Y naujienTiB 3 KicTkoBUMKU agedektamm tmuny D3 A,
BM3HAYEeHMMM BignoBiAHO A0 Knacuoikauii Tetsworth,
00BeAeHO AO0CTOBIPpHO BULL LAHCK GOPMYBaHHS Bia-
MmiHHKMx (OR=5,53, Cl (1,00-30,56), p=0,03) Ta xopoLmnx
(OR=3,48, Cl (1,14-10,67), p=0,02) KAiHIYHWX
pe3ynbraTiB ayTOCMOHTO3HOI OCTEOM/IACTUKM Ta
HUXYUA PU3MK PO3BUTKY 3a[0BIIbHUX KAiHIY-
HUX MOKA3HWKIB y BigganeHomy nicasonepauiii-

[O0CTOBIPHO TiPWMX KAIHIYHUX MOKA3HMKIB ayTONOriYHOI
KICTKOBOI TpaHCN/aHTauii y BigganeHomy nicnAaonepa-
uiiHomy nepiogi (t=-0,61, p=0,00000000001). 3a3Ha-
YeHi AaHi NigKpIinAoTb BiAOME TBEpPAXEHHA LWoAo0
HaABHOCTI KPUTUYHUX MeX KiCTKoBOro aedekTy BigHOC-
HO KAiHIYHOI edeKTUBHOCTI 3acToCyBaHHA TPaAMULiAHOT
AyTOCMOHrio3HOI ocTeonnactmku [13, 14]. HaTomicTb,
HasABHICTb KicTKOBOro gedekTy po3mipom 4o 3 cm y 06-
CTEEHWX acoLiioBaHa 3 KpaWwuMm KNiHIYHUMW pe3y/ib-
TaTamMM ayTO/IOFYHOI KiCTKOBOI TpaHcnaaHTau;i (t=+0,36,
p=0,00007) Ta 3Ha4yLWO BULMMM LiaHCcamu GopmyBaH-
HS BIiAMIHHMX KAiHIYHMX NoKasHuKiB (OR=2,94, CI (6,14-
18,14), p=0,00004), Wwo y3roaKyeTbca 3 AaHUMM iHLWINX
aBTOPIB, AKi BKA3yOTb Ha BUPILLAbHY pOoab 06cAry BTpa-
TW KiCTKOBOI TKAHWMHW Yy NPOrHO3yBaHHI ocTeopereHepa-
TOpHOro noteHuiany [8, 11].

AHaNOrivyHy TEHAEHLiIO NPOCTEXKYBaAW NPU aHanisi
TUNIB KiCTKOBUX AedeKTiB, BCTAHOBAEHUX 3riAHO 3 Kna-
cuoikauiero Tetsworth. [loBeaeHo, WO HaABHICTb Mo-

Tabnuua 5 — NMPOrHoCcTUUYHA WiHHICTb TUNY AedeKTy A0BruxX
KiCTOK npu 60M0Bi TpaBMi KiHLIBOK LLLOAO KNIHIYHKMX

pe3ynbraTtiB ayTOCNOHri03HOT OCTEONACTUKM

Homy nepiogi (OR=0,27, Cl (0,07-0,98), p=0,03) |,q ne- KNiHiYHi pe3ynbTaTi NiKyBaHHA

(rabn. 6). Y nopaHeHux 3 KicTkoBMMM AedeKTa- | dekry BiAMiHHI XopoLi 33[0BiNbHI | He3af0BiNbHI

Mu Tuny D3 B BCTaHOB/NIEHO AOCTOBIPHO BULLMIA p=0,02

pusnKk GopMyBaHHA 3a[0BiNIbHUX pPe3ynbTaTiB |B3 OR=7,04 p=0,35 p=0,009 p=0,09

NiKyBaHHA Yy BigAaneHomy nepiogi nicna ayro- Cl(1,36-36,40)

JIorivHOI KicTKoBOI TpaHcnaaHTauii (OR=5,80, Cl p=0,02

(1,63-20,63), p=0,004). ocToBipHO BMLj WaHcu |C-Tvn OR=0,14 p=0,35 p=0,009 p=0,09

PO3BUTY HE3aJ0BIIbHUX KAIHIYHUX pe3ynbTaTiB C1(0,03-0,73)

ayTOCMOHTIO3HOi  OCTEOMNACTUKM BCTaHOBAEHO |CL p=0,78 p=0,08 p=0,53 p=0,01

y NawjieHTiB 3 KicTKoBMMM Aedektamu Tuny D3 C [ €2 p=0,28 p=0,95 p=0,74 p=0,45

(OR=343,00, CI (18,01-6533,86), p<0,00000001). 3 0.05 0.0005 OPF:OS,OOZS 5’50%0323
OTpuMaHi HamuM AaHi cBiAYaTb MPO BUCOKY p=5, P=5, al (1,17-&1,83) al (1'39_'38’70)

3aNEXHICTb KMIHIYHOrO pe3ynbTaTy ayTOCMOHTi-
03HOI OCTEOMJIAaCTUKM Bif, XapaKTEPUCTUK KiCT-
KoBoro gedekTy, Hacamnepes, “oro posmipy Ta
aHaTomoO-TonorpadivyHoOro TMny, Wo niaTBepaKe-

Tabnuua 6 — MPOrHocTUYHA LHHICTb TUNY KiCTKOBOTO
pedeKrty BignosiaHo ao Knacudikauii Tetsworth woao
KNiHIYHUX pe3ybTaTiB ayTOCNOHIi03HOI OCTEONIAaCTUKMU

HO AAHMMW CYy4YaCHWUX HAYKOBWUX JOCAiLXKeHb [7, = Kninioni -
. un ge- JIIHIYHI pe3y/bTaTu NIKYBAaHHA
8, 13]. 3okpema Hamu BCTaHOB/EHO, WO 36i/b- b — - — —
. . B EKTY BIAMIHHI XopoLi 3a40BIiNbHI He3a[0BiNbHI
LWEHHA PO3Mipy KicTKoBOro aedekTy nos’s3aHo 3 003 002 003
AOCTOBIPHO MIPWMMM KNIHIYHUMU Pe3yNbTatamn | oy o C?Fzzsl 53 C?F;=2: 48 C?F;=(l) 27 p=0,001
QYTO/IOTIYHOI KiCTKOBOI TPaHCNAaHTaLii y Biaaa- Cl (1,00-30,56) | Cl (1,14-10,67) | CI (0,07-0,98)
NleHoMy nicnsonepauiiHomy nepiogi (t=-0,70, 0=0,004 p=0,05
p<0,00001). D3 B p=0,19 p=0,61 OR=5,80 OR=0,17
Y obcTexeHUX HaMu NaujieHTiB 3 aedekTamu Cl(1,63-20,63) | CI(0,02-1,54)
KiCTKOBOi TKAQHMHWU PO3MipOM MOHaA 5 cm 3 A0- p<0,00000001
CTOBIPHO BMLLOK 4acTOTOI cnocTepiranu ¢op- D3C 0=0,09 0=0,002 p=0,23 OR=343,00
MyBaHHS 3a[0Bi/IbHUX Ta HE3a0BI/IbHUX PE3Y/b- ’ ’ ’ Cl(18,01-
TaTiB flikyBaHHA (p<0,00001), a TaKOX PO3BUTOK 6533,86)
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MipHUX KicTKoBMX aedekTiB Tuny D3 A posmipom 2-4
CM y obCTeeHMXx Mnos’A3aHa 3 AOCTOBIPHO KpaLLMmM
pesynbTatamm fikyBaHHA (t=+0,53, p=0,000000004) Ta
BULMMM LWaHcamu GopmyBaHHA BigmiHHMX (OR=5,53,
Cl (1,00-30,56), p=0,03) Ta xopowmnx (OR=3,48, Cl (1,14-
10,67), p=0,02) KAiHiYHMX NOKa3HMKiB. HaTomicTb y no-
paHeHux 3 gedeKTamMm KicTKoBOi TKaHuHM Tuny D3 C,
NnoHaz 8 cM, BCTAHOB/IEHO 3HAYYLLO BULL LLIAHCK hopMy-
BaHHA HE33aJ0BiNbHMX Pe3ynbTaTiB ayTONOTYHOI KiCTKO-
BOI TpaHcNAaHTaL,il y BiaganeHomy nepioai (OR=343,00,
Cl (18,01-6533,86), p<0,00000001). OTpmaHi aaHi cBia-
YMTb NPO KAiHIYHY peneBaHTHICTb 3a3HaYeHoi Knacudi-
KaLii, 3aCcTocyBaHHA AKOI Ha AymKy Hrytsai et al. (2024)
[,03BO/INTb MOTEHLIMHO noserwmtn Bubip HalbinbLlu
NPUMHATHOI CcTpaTerii NiKyBaHHA Aas8 onTMMmisauii no-
OanblUNX KNiHIYHMX pe3ynbTaTis [8].

OTKe, po3Mip KicTKoBOro AedeKTy € O4HUM i3 Kto-
YOBUX MPOrHOCTUYHUX YMHHUKIB YCNILLIHOCTI ocTeonsiac-
TUKW, NPOTE, HE MEHLL BaXK/IMBOLO € OLiHKa TUMY Aedek-
Ty.

Y naujieHTiB 3 KicTKoBMMMK aedeKTamum Tuny B3, Bu-
3HaYeHMMM BigNOBIAHO A0 Knacuodikauii aedekris go-
BrMX KicTOK npu 60WoBili TpaBMi KiHLIiBOK, BCTAHOB/IEHO
L0CTOBIPHO KpaLLi KAiHIYHI pe3ynbTaTh ayTOCMOHTiO3HOT
octeonnactmku (t=+0,43, p=0,000002), wo niarsepaxe-
HO MNPSAMUM MOMIPHUM KOPEeNAUiMHUM 3B’A3KOM MiXK
[OCNIAKYBAaHUMM O3HAaKaMM, @ TAKOX [0BeLEHO BULLI
LUAHCK PO3BUTKY BiAMIHHUX K/TiHIYHMX MOKA3HWUKIB Y BiA-
naneHomy nepioai (OR=7,04, Cl (1,36-36,40), p=0,02).
Ha npoTtuBary ubomy, y 06CTEXEHUX 3 TUNAMM KiCTKO-
Boro gedekty C3 poBefeHO 3HAUYLWO BULi LIAHCK PO3-
BUTKY 3agoBinbHux (OR=5,05, CI (1,17-21,83), p=0,02)
Ta HesagosinbHux (OR=7,33, ClI (1,39-38,70), p=0,02)
pe3ynbTaTiB ayTOCMOHFO3HOT ocTeonnacTuku. MogibHy
TeHAeHLjo onucyBanm Burianov et al. (2024), aki Bkasy-
Ba/IN Ha TipLi pe3ynbTaTM PeKOHCTPYKTUBHUX BTPYYaHb
33 HaABHOCTI CyOTOTa/IbHMX YLKOAMKEHb, OKpiM TOro,
BaXK/IMBICTb 36epeKeHHA aHaTOMIYHOI uinicHoCTi dpar-
MEHTIB A0AaTKOBO NiATBEPAKEHO Yy pAai nybnikauin [3,
8, 11].

3rigHO pe3ynbTaTiB NPOBEAEHOro AOCNIAKEHHA 40-
BEEHO BWMCOKY MPOrHOCTUYHY LiHHICTb BW3HAYeHHA
pPO3Mip i TUNY KiCTKOBOro AedeKTy npu naaHyBaHHI ay-
TOCMOHTiIO3HOT OCTeoNNACTUKN. OTPUMaHi NPOrHOCTUYHI
MoZeNi MOXKyTb ByTU iHTerpoBaHi y nepegonepauinHnii

anroputm ctpaTtudikaLii pusmkis Ta Bubopy onTumanb-
HOTO MeTOoAy /iKyBaHHA, WO A03BOAUTb NiABULWMUTH
edEeKTMBHICTb ayTOCNOHTIO3HOI OCTEONNACTUKM, 3HU3UTU
PU3UK YCKNAOHEHb | CNPUATK iHAMBIAYaANI3aLii TAKTUKK
NiKyBaHHA NopaHeHux 3 601MOBOIO TPaBMOIO.

BUCHOBKM.

TaKMM YMHOM, aHaNi3yHUN KiHIYHI pe3ynbTaT BuU-
KOPUCTAHHA ayTONOrNYHUX KICTKOBMX TPAHCMNAHTATIB,
HaMM NiATBEPAKEHO BUCOKY eDEKTUBHICTb METOAMKU B
NiKyBaHHI MaL€HTIB 3 BOrHenajbHMMW nepesomamm 3
aedeKTamm KicTKOBOT TKaHWUHM.

JoseneHnmu dpakTopamu, acouiioBaHUMM 3 JOCTO-
BiPHO KpalMMW KNiHIYHMMW pe3yabTaTaMKn ayTOCMOHTi-
03HOi OCTEONIACTUKM NPU 3 BOTHEMAIbHUX Nepesiomax 3
aedeKTamm KicTKOBOI TKAHWUHM €:

KiCTKOBI AedeKTM BEIMYMHOL A0 5 Cm;

KicTKoBi gedektn Tmny D3 A BignosigHo Ao Knacudi-
Kauii Tetsworth;

KicTkoBi gedektn Tuny B3, C1 BianosigHO A0 Kna-
cnoikauii gedekTiB 4OBrMX KiCTOK Npu 601M0BIl TpaBMi
KiHL,iBOK.

YMHHMKaMM, NOB’A3aHMMM 3 AOCTOBIPHO TipWKUMM
KNIHIMHMMKW pe3ynbTaTaMmM ayTOCNOHriO3HOI ocTeoniac-
TUKM Y BigganeHoMy nicnaonepadinHomy nepiogi, €:

KicTKOBI gedeKT po3mipom NoHag, 5 cm;

KicTKOBiI gepektamum Tnny C2, C3 BiANOBIAHO A0 KNa-
cnoikauii gedeKTiB 40BrMx KiCTOK npu 60110Bil TpaBMmi
KiHLiBOK;

KicTkoBi pgedektn Tuny D3 B, D3 C BignosigHo fo
knacudikauii Tetsworth;

KicTkoBi gedektn Tmuny C2 BianosigHo Ao Knacudi-
Kauii gedeKTiB AOBrUX KicTOK npu 60MOBIN TpaBMi KiH-
LLiBOK.

3aanA niaBuLWEHHA ePEKTUBHOCTI OCTEONNACTUYHUX
BTPyYaHb NPW BOTHEMaabHUX Nepenomax, PeKOMeH-
[YEMO BPAxOBYBaTU OTPMMaHi pe3ynbrati npu BubOpI
ONTMMANbHOTO MEeToAY 3aMilLleHHA KiCTKOBOro AedeKTy.

MepcnekTMBM NOAANBLUNX [OCNIAMKEHD.

MepcnekTMBHMM HaMpPSMKOM BBAXKAEMO PO3POOKY
HayKoBO OBrpyHTOBaHOro migxony no Bubopy octeon-
NIACTUYHOrO MaTepiany Mpu BOTHENasbHUX nepenomax
3 gedeKTamm KiCTKOBOI TKaHMHW, AKUI BpaxoByBaTUme
TUN MNOLWKOAMKEHHSA, aHAaTOMIYHY NoKanisauito aedekry,
Mnoro po3mip, iHAMBIAyanbHI GaKTOPU PU3MKY NaLEHT],
a TaKOX YNHHWKM, NOB’A3aHI 3 NpoBeAEHUM NliKyBaHHAM.
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OCOB/IMBOCTI AYTOCMNOHTIIO3HOI OCTEON/IACTUKU NMPU BOTHEMA/IbHUX NEPEIOMAX 3 LE®EKTAMM KI-
CTKOBOI TKAHUHMU

®iweHkKo B. O., /inteuHiok 0. M.

Pe3stome. Mema 00cniOHeHHA: 0XapaKTepmU3yBaTN KAiHIYHI pe3ynbTaTu BUKOPUCTAHHA ayTO/IOTIYHMX KiCTKOBUX
TPAHCNAHTATIB B /IiKyBaHHI NALIEHTIB 3 BOrHeMNaabHUMM Nepesiomamm, BPaxoByoun 0cobamnBOCTi aedeKTy KicTKo-
BOI TKAHUHMU.

06’ekm i Memoou docnidxceHHA. MpoaHanizoBaHO KNiHIYHI pe3ynbTaTi ayTOCMNOHIIO3HOI OCTEONNACTUKM Aedek-
TiB KicCTKOBOT TKAHMHM 58 NOPaHeHMX 3 BOrHeNa/lbHUMM Nepesiomamm TpybuacTux KiCTOK, AKi nepebyBanum Ha cTaLio-
HapPHOMY NiKyBaHHI B TpaBmaTtonoriyHomy BiagineHHi KHIM «BiHHMLUbKa MicbKa KNiHIYHA NiKapHA WBWAKOT MeanyHoi
aonomoru» 3a nepiog 2022-2023 pokis. CepeaHilt Bik obcTerkeHnx — 39,09+9,04 pokis. KniHiyHi pe3ynbTaTn ayTo-
CMOHTIO3HOI OCTEONNACTUKM BUKOHYBAIM 3 BUKOPUCTAHHAM WKann Neer-Grantham-Shelton. [Ins xapakTtepuctukum
NOLUKOAXKEHDb BUKOPUCTOBYBAAW Knacudikauito aedeKTiB OBrMX KICTOK Npy 6OMOBIl TpaBMi KiHLIBOK Ta Knacuodi-
Kauito KicTkoBux aedekTis 3a Tetsworth. JooaTkoBo oLiHIOBaNN 1 abBCONOTHI 3HAaYEHHA PO3Mipy AedeKTy KiCTKOBOI
TKaHWHU. CTaTUCTUYHY 06POOKY AaHMX BUKOHYBAAM 3 AOMNOMOrol nporpaMHoro 3acoby IBM SPSS Statistics 27.0.1.
CTaTUCTUYHO 3HAYYLLMMM BBaXKanuM pe3yabTaTh Npu piBHi MmoBsipHocTi p<0,05.

Pesynbmamu docnioxeHs ma ix o6eosopeHHA. KNiHIYHWIN pe3ynbTaT ayTOCNOHIi03HOT OCTEONNACTUKN CKNaAaB
70,05+£15,33 6anis. BiamiHHi pe3ynbTati BcTaHOBAEHO Yy 9 (15,52%) xBopux, xopowi —y 24 (41,38%) naujieHTiB, 3a-
[oBiNnbHi —y 17 (29,31%), He3azoBinbHi —y 8 (13,79%).

CepegaHii po3mip KicTkoBoro aedekTy ctaHoBuB 5,14+2,16 cm. BignosigHo Ao Knacudikauii gedekTis foBrux
KiCTOK npu 60110Bil TpaBMi KiHLIBOK, KicTKoBi gedekTn Tuny B3 BcTaHoBneHo y 9 (15,52%) naujieHTis, y 49 (84,48%)
XBOpMX 3adikcoBaHO KicTKoBi gedekTn Tuny C, y Tomy umcni, un C1 —y 17 (29,31%), Tun C2 —y 22 (37,93%), Tmn C3
—vy 10 (17,24%). 3riaHo Knacudikauii Tetsworth y 26 (44,83%) ob6cTexkeHMX BCTaHOBAEHO KicTKoBi gedekTn Tuny D3
A,y 24 (41,38%) xBopux — aedektv Tuny D3 B, y 8 (13,79%) nauieHTis — Tuny D3 C.

[oBeaeHnmuM GaKTopamm, acoLiioOBaHMMM 3 AOCTOBIPHO KPaLMMM KAIHIYHUMKM pe3ynbTaTaMm ayTOCNOHIIO3HOI
0OCTeOoNnacTMKN NPW BOTHEMANbHUX Nepesiomax 3 gepeKkTamum KiCTKOBOI TKaHMHM €: KiCTKOBI gedeKTu BeNYMHO
0o 5 cm (1=+0,61, p=0,00000000001); aedektn TNy D3 A (t=+0,53, p=0,000000004); B3 (t=+0,43, p=0,000002), C1
(t=+0,24, p=0,007). Y4 HHUKaMM, NOB’A3aHUMM 3 AOCTOBIPHO TIPLUIMMM KNIHIYHUMMK PE3ybTaTaMM ayTOCMOHTiO3HOT
OCTeOoNaCTUKM €: KiCTKOBI AedekTn po3amipom noHag 5 cm (t=-0,61, p=0,00000000001); gedektn Tuny C2 (t=-0,18,
p=0,047), C3 (t=-0,47, p=0,0000001); D3 B (t=-0,20, p=0,03), D3 C (t=-0,48, p=0,0000001).

AHani3yroumM NPOrHOCTUYHY LiHHICTb A0CAIAXKYBaHMX GAKTOPIB, AOCTOBIPHO BULL WAHCK GOPMYBaHHA BiaMiH-
HUX pe3ynbTaTiB /liKyBaHHA BCTAaHOB/IEHO Y NaLLiEHTIB 3 KicTKoBMMUK aedektamu ao 3 cm (OR=2,94, Cl (6,14-18,14),
p=0,00004), nedektamn Tuny B3 (OR=7,04, ClI (1,36-36,40), p=0,02), Tuny D3 A (OR=5,53, Cl (1,00-30,56), p=0,03).
BuLLi WAHCKM PO3BUTKY XOPOLUMX Pe3ynbTaTiB ayTOCMOHIO3HOT OCTEON/IACTUKN A0BEAEHO Y MALEHTIB 3 KiCTKOBM-
MK aedektamu posmipom 3-5 cm (OR=37,15, Cl (4,26-323,87), p=0,000001), aepektamu Tvny D3 A (OR=3,48, CI
(1,14-10,67), p=0,02). ocToBipHO BULLMI PU3MK POPMYBaHHA 3a[0Bi/IbHUX PE3YNbTaTiB NiKyBaHHA BCTaHOB/IEHO
3a HaABHOCTI KicTKoBUX aedekTiB po3mipom noHag 5 cm (OR=0,04, CI (0,005-0,38), p=0,00005), aedektis Tnny C3
(OR=5,05, Cl (1,17-21,83), p=0,02), Tuny D3 B (OR=5,80, Cl (1,63-20,63), p=0,004). loCTOBiPHO BMULLi LUAHCK PO3BUTY
He3aJ0BiNIbHUX KNIHIYHWX pe3ynbTaTiB BCTAHOB/IEHO Y MaLLEHTIB 3 KicTkoBuMM gedektamum Tuny C3 (OR=7,33, Cl
(1,39-38,70), p=0,02), D3 C (OR=343,00, CI (18,01-6533,86), p<0,00000001).

BucHogKu. TaKUM YMHOM, HaMM MNiATBEPAKEHO BUCOKY eDeKTUBHICTb METOAMKM ayTONOrYHOI KiCTKOBOI TpaH-
cnnaHTauii B NiKyBaHHI NALLiIEHTIB 3 BOrHenaabHUMM Nepesomamm 3 aepeKkTamm KicTKOBOI TKAHUHM.

KnrouoBsi cnosa: 60l10Ba TpaBMa, KiCTKOBI AedeKTn, BOrHenasbHi nepesiomm, oCTeoNNacT1Ka, ayTonoriyHa TpaH-
cnaaHTauiA.

FEATURES OF AUTOLOGOUS CANCELLOUS BONE GRAFTING IN GUNSHOT FRACTURES WITH BONE DEFECTS

Fishchenko V. O., Lytvyniuk O. M.

Abstract. The aim of the study: to evaluate the clinical outcomes of autologous cancellous bone grafting in
patients with gunshot-induced long bone fractures, with specific attention to the characteristics of associated bone
defects.

Object and research methods. This study analyzed the clinical outcomes of autologous cancellous bone grafting
in 58 patients with gunshot fractures of long bones treated at the Department of Traumatology, Vinnytsia City
Emergency Clinical Hospital, during 2022-2023. The mean patient age was 39.09+9.04 years. Clinical outcomes were
assessed using the Neer—Grantham—Shelton scale. Injuries were classified using the Long Bone Defect Classification
System for Combat-Related Limb Trauma and the Tetsworth classification. The absolute size of each bone defect
was also measured. Statistical analysis was performed using IBM SPSS Statistics 27.0.1, with significance defined as
p<0.05.

Research results and their discussion. The mean clinical outcome score was 70.05+15.33 points. Excellent
outcomes were observed in 9 (15.52%) patients, good in 24 (41.38%), satisfactory in 17 (29.31%), and poor in 8
(13.79%).

ISSN 2077-4214. Bicuuk npo6nem 6ionorii i megnuunm — 2025 - Bun. 2 (177) / Bulletin of problems in biology and medicine — 2025 - Issue 2 (177) 287
https://www.pdmu.edu.ua/ 1a https://vpbim.com.ua/




KNIHIYHA TA EKCMEPUMEHTAIbHA MEQULMHA / CLINICAL AND EXPERIMENTAL MEDICINE

The mean bone defect size was 5.14+2.16 cm. According to the Long Bone Defect Classification, B3-type defects
were identified in 9 (15.52%) patients, and C-type defects in 49 (84.48%): C1 in 17 (29.31%), C2 in 22 (37.93%),
and C3in 10 (17.24%). According to the Tetsworth classification, D3 A-type defects were identified in 26 (44.83%)
patients, D3 B-type in 24 (41.38%), and D3 C-type in 8 (13.79%).

Significantly better clinical outcomes were associated with bone defects less than or equal to 5 cm (t1=+0.61,
p<0.0000000001), and with defect types D3 A (t=+0.53, p<0.000000004), B3 (t=+0.43, p<0.000002), and C1 (t=+0.24,
p=0.007). Poorer outcomes were significantly associated with defects greater than 5 cm (1=-0.61, p<0.0000000001),
as well as types C2 (t=-0.18, p=0.047), C3 (1=-0.47, p<0.0000001), D3 B (t=-0.20, p=0.03), and D3 C (t=-0.48,
p<0.0000001).

There was a significantly higher likelihood of achieving excellent outcomes in patients with bone defects less
than 3 cm (OR=2.94, 95% Cl: 6.14-18.14, p=0.00004), as well as in those with B3-type (OR=7.04, 95% Cl: 1.36-36.40,
p=0.02) and D3 A-type defects (OR=5.53, 95% Cl: 1.00-30.56, p=0.03). Good outcomes were more likely in patients
with defects measuring 3—5 cm (OR=37.15, 95% Cl: 4.26-323.87, p=0.000001) and in those with D3 A-type defects
(OR=3.48, 95% ClI: 1.14-10.67, p=0.02). A significantly increased risk of only satisfactory outcomes was observed
in patients with defects greater than 5 cm (OR=0.04, 95% Cl: 0.005-0.38, p=0.00005), and in those with C3-type
(OR=5.05, 95% Cl: 1.17-21.83, p=0.02) or D3 B-type defects (OR=5.80, 95% Cl: 1.63-20.63, p=0.004). Poor clinical
outcomes were significantly more likely in patients with C3-type (OR=7.33, 95% Cl: 1.39-38.70, p=0.02) and D3
C-type defects (OR=343.00, 95% Cl: 18.01-6533.86, p<0.00000001).

Conclusions. This study confirms the high clinical effectiveness of autologous cancellous bone grafting in the
treatment of gunshot-induced long bone fractures with segmental bone defects.

Key words: combat trauma, bone defects, gunshot fractures, osteoplasty, autologous bone grafting.
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