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Current issues in the formation of the rehabilitation system for victims

with fractures of the long bones f the limbs in martial law conditions
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Sytenko Institute of Spine and Joint Pathology National Academy of Medical Sciences of Ukraine, Kharkiv

The problem of treating fractures of the long bones of the limbs
(FLB) does not lose its relevance, since among all injuries of the lo-
comotor system, they occur most often and are accompanied by
various complications. According to the literature, in 38 % of pa-
tients, disability from injuries of the locomotor system is due to its
functional disorders, and in most cases it can be prevented by fol-
lowing the correct rehabilitation measures. Objective. To analyze
and determine the most important factors for the formation of a re-
habilitation program for patients with FLB and to evaluate the ef-
fectiveness of these measures. Methods. A medico-social analysis
of the results of treatment of 63 patients (41 men and 22 women)
with FLB, including those with flammability, who received treat-
ment at the «Sitenko Institute of Spine and Joint Pathology NAMS
of Ukraine» in 2020-2021. Of them, 63.5 % had multiple injuries,
in 2020 — 64.3 %, in 2021 — 62.8 %. The results. The clinical and
functional state of the patients was analyzed, taking into account
the nature of the injury and the location of the fractures, depending
on the level of rehabilitation potential. The main organizational
principles of providing medical assistance and rehabilitation to
victims of FLB have been defined and formulated. The rehabilita-
tion groups of patients are characterized, the main factors affecting
the rehabilitation potential and rehabilitation prognosis are deter-
mined. The main principles that must be taken into account when
drawing up an individual rehabilitation program for patients with
FLB are formulated. Conclusions. The conducted studies showed
that the proposed principles of creating a medical rehabilitation
program for patients with fractures of the long bones of the limbs
made it possible to more objectively substantiate the scope and
terms of restorative treatment at all stages of rehabilitation and
specify the structure of rehabilitation measures for every case, that,
finally, made it possible to develop individual rehabilitation pro-
grams for these patients and improve the results of their treatment.

Ilpobrema nikysanms nepenomis doszux xicmox xinyisox (II/[KK)
He empavac akmyauibHOCmi, OCKIIbKU ceped YCiX YUK0oOceHb
ONOPHO-PYX060I cucmemu 8OHU MPANAAIOMbCA HaAUvacmiue
ma cynpogooduCcyromovcs pisHOMAHIMHUMU YCKAAOHeHHAMU. 3a
danumu nimepamypu, y 38 % xeopux ineanionicme 6i0 mpasm
ONOPHO-PYX080I cucmemu 00yMOo6IeHa il YyHKYIOHATbHUMU NO-
PYUeHHAMY, | 8 OLIbuoCcmi 6UNAOKi8 Modice OYmu NOnepeol’ceHd
WISIXOM OOMPUMAHHS NPAGULLHUX Peabilimayitinux 3axo0ie.
Mema. IIpoananizysamu i eusnauumu Hau6a2oMiuti YUHHUKU
ons popmyeanns npoepamu peabirimayii xeopux i3 IIJJKK ma
oyinumu egexmusnicmes yux 3axodie. Memoou. IIposedeno
MeOUKO-COYIanbHUll aHANi3 pe3yIbmamis 1ikyeanHs 63 nayieH-
mig (41 uonogix i 22 ocinku) i3 IJIKK, y momy uucni il 3 60e-
Henanvuumu, aAxi ompumanu aikyeanns 6 Y «II1XC im. npog.
M. I. Cumenxa HAMH Yxpainuy y 2020-2021 pp. I3 Hux i3 MHO-
JHCUHHUMU YWKOOACeHHAMU Oyn0 63,5 %, y 2020 p. — 64,3 %,
v 2021 — 62,8 %. Pesynomamu. Ilpoananizoeano Kniniko-@ynx-
YIOHANbHULL CMAH XGOPUX 3 YPAXYBAHHAM Xapaxmepy mpaemu
i 10KaANi3ayil nepenomis, 3anelicHo 8I0 PieHs peabilimayiunoco
nomenyiany. Busnaueni ma cghopmynvoeani ochoeHi opeaniza-
YIUHI NPUHYUNU HAOAHHS MeOUuuHoi donomozau i peabirimayii
nocmpasicoanum i3 [IJJK. Oxapaxmepusoearno peabinimayitini
epynu nayienmis, 6USHA4eHi 20106HI YUHHUKU, AKI 6NIUEAIOMDb
Ha peabinimayitiHuil nomenyian i peabinimayiiHuil npoeHo3.
Chopmynvosani oCHOBHI NpuHYUnU, AKi He0OXIOHO 8PAX08Y8a-
mu nio Yac cKaAadamHs iHOu6ioyanvHoi npoepamu peadirimayii
xeopux i3 IIJIKK. Bucnoexu. Ilposedeni 0ocniodcenns noxa-
3a7u, Wo 3anpONOHOBAHI NPUHYUNU CIBOPEHHS NPOSPAMU Me-
ouunoi peabinimayii 0na Xopux i3 nepeaomamu 0082UX Kicmox
KIHYIBOK 003801UNU 00 €EKMusHiule 00IpyHmysamu oocse i mep-
MiHU 6IOHOBHO20 NIKYBAHHs HA 6CIX emanax peabirimayii ma
KOHKPemuU3y8amu 6 KOJICHOMY GURAOKY CIMPYKmypy peabinima-
Yitinux 3ax00i8, Wo, HacamKineysb, 003601UI0 PO3POOUMU THOU-
8i0yanvHi npozpamu peadinimayii 014 yux X6opux i NOKpawumu
pesynemamu ixnvo2o nikyeanns. Kniouosi cnoea. Ilepenomu, doeei
KicmKu, KiHYieKu, peabirimayis, peabirimayiinuil npoeHo3, peaodi-
JimayiiHuil nomenyian, peabinimayiini epynu, iH8aniOHICMb.
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Introduction

Traumatic fractures of human musculoskeletal
system in the conditions of war are characterized
by polymorphism due to multifactorial mechanisms
of their occurrence. They can be caused by both
firearms impact (military actions) and domestic ac-
cidents, but the main connecting point is that they are
usually associated with high-energy injuries.

Ever since the First World War, the structure
of combat injuries of the locomotor system has been
dominated by limb injuries, accounting for 50 to
70 %. In modern military operations, such injuries
account for 65-75 %, and in some combat operations,
even 80% or more [1—4]. According to the informa-
tion of Ukrainian doctors, during the military ope-
rations in Donbas in 2014-2021, the share of limb
injuries was equal to 62.6 %, of which upper limbs —
35.7 %, lower limbs — 64.3 % [5].

A characteristic feature of modern wars is a large
proportion of combined and multiple wounds (32.1 %),
the prevalence of shrapnel (62.9 %) and explosive
(25.6 %) injuries [1, 6].

The issue of timely diagnosis, effective treatment
and rehabilitation of patients with traumatic frac-
tures of the long bones of the limbs remains an urgent
problem, especially in the conditions of the current
state of war in Ukraine. This is due to the fact that
these injuries are characterized by:

— an increase in the number of severe multiple
open fractures [1, 5];

— adjacent muscles, joints, and neurovascular for-
mations are usually injured together with the bones
[3, 7, 8];

— the special danger of such fractures is hemor-
rhage into the adjacent muscles, which causes serious
complications in the form of their ischemia — «com-
partment syndrome» and necrosis, and, as a conse-
quence, amputation of the limb [9].

It is important to take into account all these fac-
tors, evaluating them at all stages of providing medi-
cal care, namely: during primary surgical treatment
of wounds and stabilization of fractures, during inpa-
tient treatment and at the stages of rehabilitation. In
our study, we highlight important issues of forming
a rehabilitation program for patients with fractures
of the long bones of the limbs.

According to the literature, in 38 % of patients,
disability as a result of injuries of the locomotor sys-
tem is due to its functional disorders and can mostly
be prevented by taking the appropriate rehabilitation
measures [10-16].

The patient rehabilitation system is a multi-com-
ponent complex of medical and social measures,
which provides for their consistent implementation in
the following main directions: medical, social, pro-
fessional and psychological rehabilitation.

The main ultimate goal of medical rehabilitation
is to achieve comprehensive restoration of functional
disorders of organs or body systems caused by dise-
ases or trauma. It provides for the optimal realization
of the patient's physical and mental capabilities, as
well as the social adaptation, the most adequate inte-
gration of patients into society [17].

An important factor of rehabilitation measures is
their complexity, continuity and consistency. Scien-
tific research conducted at Professor M. I. Sytenko
Institute in the 2010s showed that lack of comprehen-
siveness during the implementation of rehabilitation
measures negatively affects the results of treatment,
social and labor adaptation of patients [13, 17-19].

The rehabilitation program is a list of medi-
cal, household and social methods aimed at solving
the specific goal of rehabilitation of a sick or disabled
person. Its creation requires application of a set
of procedures — medical, psychological, social, pro-
fessional, as well as household and labor adaptation
[16, 20].

Initial medical rehabilitation of sick and disabled
patients is carried out in specialized hospitals. After
completion of rehabilitation, the rehabilitation doctor
assesses the level of achieved results and draws up
an individual medical rehabilitation program (IRP).
Upon completion of inpatient treatment and rehabili-
tation, the medical and social expert commission de-
termines the patient's condition in accordance with
clinical criteria and functional characteristics. All
this is characterized by a functional class of disor-
ders (FC), from FCO to FC4 [20].

It is important to emphasize that in orthopedics
and traumatology, medical rehabilitation requires
the joint activity of representatives of many medical
specialties: orthopedists-traumatologists, therapists,
surgeons, neurologists, physiotherapists, physical
rehabilitation doctors and methodologists, massage
therapists, psychologists [20-22]. The involvement
of specialists from several specialties contributes
to increasing the effectiveness of rehabilitation mea-
sures and improving their results.

Purpose: to analyze and determine the most im-
portant factors for a rehabilitation program for pa-
tients with fractures of the long bones of the limbs
(FLBL) and to evaluate the effectiveness of these
measures.



ISSN 0030-5987. Orthopaedics, traumatology and prosthetics. 2022. Ne 1-2

Material and methods

The materials of the study were discussed and
approved at the meeting of the Bioethics Commit-
tee at the State Institution «Professor M. 1. Sytenko
Institute of Spine and Joint Pathology of the National
Academy of Sciences of Ukraine» (Protocols No. 214
of 19.04.2021, No. 222 of 20.12.2021).

The study involved medical and social assessment
of treatment outcomes in 63 patients with fractures
of the long bones of the limbs, including those with
gunshot fractures, based on the materials of Professor
M. I. Sytenko Institute for 2020-2021. Among them
there were 41 (65 %) men, 22 (35 %) women. The ma-
jority of patients who received injuries to the upper
and lower extremities were of working age: 26 people
(92.8 %) in 2020 and 21 (60 %) in 2021. The distribu-
tion of patients according to the nature of the injury
is presented in the Table 1, showing predomination
of patients with multiple injuries, namely: 63.5 %,
64.3 % in 2020, 62.8 % in 2021.

At the same time, assessment of the localization
of fractures (Table 2) and it was showed that the ma-
jority of patients with bone fractures of the lower ext-
remities comprised 73.0 %, while in 2020 their share
was 60.8 %, and 82.8 % in 2021, 1. e. there was an
upward trend.

Results and their discussion

In order to improve the rehabilitation process for
FLBL patients, based on the analysis of the literature
and our own research, we determined and defined
the main organizational principles of providing medi-
cal care and rehabilitation to FLBL patients. Further
on, it had an additional significance for the formation
of an individual rehabilitation program for FLBL pa-
tients (Fig. 1).

As our unbiased analytical experience has shown,
compliance with these principles provides a bet-
ter solution to the tasks of both inpatient treatment
and rehabilitation. Clinical studies show that dur-

ing the treatment of patients with traumatic injuries
of the long bones of the limbs, improvement of treat-
ment outcomes, optimization of rehabilitation mea-
sures and reduction of disability indicators essentially
require adherence to the following rules:

1. To make the correct and complete clinical and
functional diagnosis in a timely manner.

2. At the stage of inpatient treatment, to pro-
vide a detailed expert and rehabilitation assessment
of physiofunctional disorders of the injured segments.

3. When creating a rehabilitation program, to de-
termine such important indicators as rehabilitation
potential (RP) and rehabilitation prognosis (RPr) in-
dividually for each patient during treatment. These
are the main factors when planning the stages and
scope of rehabilitation measures.

4. At the stage of inpatient treatment and based
on the implementation of points 1-3. To form clini-
cal rehabilitation groups and individual rehabilitation
programs.

5. Every year, especially during the first 2-3 years
of rehabilitation, to observe a clear interaction of such
medical structures as «hospital-polyclinic-Medical
Social Expert Committee (MSEC)». The main pur-
pose of their work is the analysis, assessment and cor-
rection of rehabilitation measures during the imple-
mentation of IRP.

RP assessment involves the main clinical and
functional indicators, such as localization and degree
of structural and functional disorders of the mus-
culoskeletal system, the nature of the displace-
ment of fragments of the damaged bone, shortening
of the limb, the condition of adjacent joints, local vas-
cular or neurological disorders, the stage of the trau-
matic disease, as well as complications of other or-
gans or body systems [18, 20].

When assessing the degree of RP quality, it is
important to take into account factors of the treat-
ment process that affect the rehabilitation prognosis
(Fig. 2).

Table 1
Distribution of patients with FLBL according Table 2
to the nature of the injury Distribution of patients by localization of FLBL
Age Nature of injury Total Age Limb Total
multiple isolated upper lower
abs. 18 10 28 abs. 11 17 28
2020 2020
% 64.3 35.7 100.0 % 39.2 62.8 100.0
abs. 22 13 35 abs. 6 29 35
2021 2021
% 62.8 37.2 100.0 % 17.2 82.8 100.0
abs. 40 23 63 abs. 17 46 63
Total Total
% 63.5 36.5 100.0 % 27.0 73.0 100.0
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Basic organizational principles of providing
medical care and rehabilitation of patients with FLBL
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Fig. 1. Basic organizational principles of providing medical care and rehabilitation to patients with FLBL
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Fig. 2. The main factors affecting the quality of rehabilitation potential and rehabilitation prognosis

To assess the quality of RP, it should be divided
into four types: high, moderate, low and absolutely
low [20]. In our studies, the clinical and functional
state of patients was analyzed in detail depending on
the level of RP.

High rehabilitation potential was determined in
36.5 % of patients. At the same time, there were pa-
tients with uncomplicated fractures of long bones
and mild traumatic brain injury (TBI). The patients
did not develop life-threatening complications, there
were no restrictions on self-care; specialized care in-
cluded treatment of fractures. Clinical and functio-

nal prognoses were favorable or relatively favorable;
the functional class was FC-0.

Moderate rehabilitation potential was established
in 40 % of patients. There were multiple fractures
(thigh + lower leg, upper limbs), traumatic shock
stage I-1I, mild TBI. The treatment was carried out
for 2-3 weeks. Clinical and functional prognoses
were favorable or relatively favorable, FC-0 or FC-1.

Low rehabilitation potential was observed in
21 % of patients, characterized by multiple fractures,
moderate TBI, blood loss, fat embolism, damage to
soft tissues of the trunk and limbs, traumatic shock
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Table 3

Characteristics of rehabilitation groups of patients with FLBL

Clinical and functional Rehabilitation group
characteristic
The sev grlty I — mild II — moderate 111 — severe IvV— ex_tren}el.y severe,
of the injury, degree multiple injuries
Rehab%htatlon High High or moderate Moderate or low Low
potential
Chnlcal'and labor Favorable Favorable Relatively favorable Unfavorable
prognosis
Prevention Maximum restoration | Reduction in the degree | Production of substitute
of disability: full of impaired functions of movement disorders compensations,
or partial restoration and work capacity, or working out substitute | restoration of self-care
of impaired functions, restoration of social functional skills, use of residual
Goal (IRP) full restoration and household activity compensations, working capacity
of social and household restoration of household
activity and working activity, partial
capacity restoration of working
capacity

stage III-1V. Fractures were treated by immobiliza-
tion and/or stable metallo-osteosynthesis. Clinical
and functional prognoses were relatively unfavorable,
FC-2 or FC-3.

Absolutely low rehabilitation potential (2.5 %
of patients) is characterized by the presence of two
or more traumatic zones of multiple bone fractures,
traumatic amputations, severe TBI, injuries to bones
and pelvic organs, injuries and ruptures of internal
organs. The main goal is to restore the function of vi-
tal organs and systems, and the treatment of frac-
tures in the first stage involves the use of conservative
methods. The clinical and functional prognoses are
unfavorable (FC-4).

It should be emphasized separately that RPr
is the second important component for the cre-
ation of RP, which determines the possibilities
of the rehabilitation potential and is the final result
of the achieved goal of rehabilitation, namely: resto-
ration of the function of the damaged organ, as well
as social and labor adaptation.

Previously, we divided the rehabilitation prognosis
into favorable, relatively favorable, relatively unfavor-
able, and absolutely unfavorable [21]:

— favorable is a complete (100 %) recovery
of the functional capabilities of the injured limb and
a complete (100%) recovery of social and labor adap-
tation. Functional class — FC-0;

— relatively favorable — the possibility of restor-
ing or preserving function up to 75% or more (FC-1);

— relatively unfavorable — restoration of the func-
tion of the injured limb from 25 to 50% (FC-2);

— absolutely unfavorable — the possibility of re-
storing or preserving the function of the injured limb
up to 25 % (FC-4).

Based on the analysis and generalization of sci-
entific literature [13—15, 17, 19-22] and own research
on treatment outcomes in 63 patients with FLBL, we
have elaborated a working scheme of clinical and
functional characteristics of individual rehabilitation
groups.

To analyze and assess the severity of the injury,
we tentatively identified four degrees of damage:

— I — patients with consequences of minor dam-
age to segments of the limbs with moderate impair-
ment of their functions, favorable functional class
(FC-0), treated as outpatients. At the same time,
a second subgroup of patients was identified, in which
functional disorders were more severe due to light in-
juries of the bones of the limbs (bone fractures with
minor displacements of the segments) (FC-1). Such
patients needed treatment in a hospital;

— II — damage to the bones of the limbs of mode-
rate severity (closed multifragmentary fractures) with
minor complications in vascular and nerve formations
or joint contractures and functional disorders (FC-2);

— III — significant damage at the level of both or-
gan and body, with functional disorders of FC-3;

— IV — extremely severe injuries after a combined
trauma of the locomotor system and other organs and
systems. These functional disorders were defined as
FC-4.

All clinical and functional characteristics are
combined in the Table 3. During the assessment
of the condition of patients with FLBL, we took into
account the severity of the injury and the rehabilita-
tion potential and formed four groups, which subse-
quently made it possible to determine their rehabili-
tation prognosis and IRP. To create a rehabilitation
program, it is also important to select a homogeneous
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group of patients (the so-called rehabilitation group,
RG).

The first group of patients with injuries of mild
degree of severity and high rehabilitation RP and RPr
was divided into two subgroups: Subgroup 1 with
the consequences of mild injuries with functional di-
sorders from FC-0 to FC-1 and a high rehabilitation
potential, Subgroup 2 — FC-1 and FC-2 , with a pos-
sible disability in the future. Rehabilitation assistance
can be provided to patients of the first subgroup in
day hospitals or polyclinics at their place of residence.
Patients of the second subgroup require inpatient re-
habilitation, conservative or surgical treatment, and
later, at the end of the fourth month of hospital stay,
they need to be referred to the MSEC to determine
their clinical and functional status.

The second group included patients with moderate
limb injuries, high RP and favorable RPr with FC-2
and FC-3. It was necessary to create an IRP for these
patients to prevent disability. In high RP, their sick
leave was extended for the purpose of rehabilitation
in outpatient conditions and subsequent referral to
the MSEC to resolve the issue of disability.

The third group comprised patients with signifi-
cant damage both at the organ and body levels. In this
case, attention was paid to determination of RP and
RPr and, taking into account these factors, the pe-
riod of rehabilitation was limited. If the RP was low,
and the RPr was relatively unfavorable according to
FC-3, then after 3—4 months the patient was referred
to the MSEC to determine the disability group.

The rehabilitation route for this group of patients
consisted of a surgical inpatient and subsequent out-
patient or inpatient treatment, and then referral to
the MSEC for an IRP.

The fourth group consisted of patients with
the consequences of extremely severe injuries after
the combined trauma of the musculoskeletal system
and other organs and systems, the final degree of in-
sufficiency and lost functional and anatomical defects
(FC-4). RP in such patients is extremely low, and RPr
is absolutely unfavorable. The goal of rehabilitation in
this case is to stabilize the consequences of the injury
(FC-4) and prevent their progression, compensate for
lost opportunities and expand the limits of social and
household activity with the help of improvised means
and devices. After completion of inpatient rehabilita-
tion, these patients should be referred to the MSEC
for determination of the 1st group of disability. They
also require regular provision of special means to
support vital activities. After establishing a disabili-
ty, MSEC doctors draw up an IRP for the disabled,
which includes medical, social and labor rehabilita-

tion. Rehabilitation of these patients was mainly car-
ried out in outpatient clinics.

In our studies, based on IPR of patients with
FLBL, the results of rehabilitation were evaluated in
80 % of patients: 22 % of them received the possibil-
ity to move independently (FC-0 or FC-1); 54 % —
to walk with crutches with a permissible load on
the injured limb for a distance of 0.5-1 km (FC-2);
8.6 % — to move with the help of external support
devices, «walking frames».

In 28% of patients, joint contractures and muscle
hypotrophy decreased, muscle tone improved, and
the range of motion in adjacent joints of the injured
limb increased.

At the time of admission to the hospital, 24% of
patients had limited life activities due to a decrease in
the ability to self-care (characterized as FC-3 and FC-
4). After treatment and rehabilitation on discharge
from the hospital, this indicator was found in only
4.9% of patients.

Conclusions

The conducted studies showed that the proposed
principles of creating a medical rehabilitation pro-
gram for patients with fractures of the long bones of
the limbs made it possible to more objectively sub-
stantiate the scope and terms of restorative treatment
at all stages of rehabilitation and to specify in each
case the structure of rehabilitation measures, which,
in the end, made it possible to develop individual re-
habilitation programs for these patients and improve

the results of their treatment.
Conflict of interest. The authors declare no conflict of
interest.
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