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Abstracts

Introduction. Individuals with lower-limb amputation have a high prevalence of musculoskeletal injury, both
in clinical rehabilitation and when engaging in recreational activities. This vulnerability develops as a result of
changed biomechanics, impaired load distribution, diminished proprioception, and compensating strategies
following limb amputation. Other contributors will be the time needed to adapt to a prosthetic limb, sensitivity of
the residual limb, and sequelae of prolonged physical deconditioning. These tend to impose a ceiling on how much
people can do physical activity safely, and frequently they would disrupt the rehabilitation process if not properly
treated with well-planned and supervised interventions.

Purpose. The principal objective of the current study will be determine the frequency, nature, mechanisms and
risk factors for lower limb injury among relatively active amputees participating routinely in different types of
physical and rehabilitation activities. It also attempts to find associations between injury occurrence and other
variables: the level of amputation, use of prosthesis, type of activity and degree of professional supervision during
rehabilitation sessions.

Materials and Methods. This was a descriptive cross-sectional study conducted among 120 lower limb
amputees who regularly participated in rehabilitation and recreational activities. Demographic data including
participants' level of amputation, duration of prosthesis adaptation, type of physical activity and nature of injuries
recorded. Dichotomous and outcome descriptive data was summarised; comparisons between risk factors and
injury frequency. The data were presented through tables and graphs illustrating injury distribution, activity type,
and prosthetic adaptation trends.

Results. 58 point three percent of the participants have reported that they have experienced at least one
musculoskeletal injury. Of these people, a large proportion of injury 62 percent of them was as a result of
unstructured or unsupervised recreational activities. The strains of the soft tissue were the most commonly reported
injuries with 41.6% of the subjects being affected. Subsequently, 28.3% of the participants reported skin
breakdowns related to stumps, and 18.3% of the participants reported joint overuse injuries. Also, transfemoral
amputees had more injuries than transtibial amputees, and injury prevalence was significantly related (p < 0.05) to
a shorter time of prosthesis adaptation.

Conclusions. The results showed that the people who were amputated on lower limbs are especially vulnerable
to harm in unmonitored or demanding physical exercises. A potential rehabilitation process with progressive series,
the best-fit prostheses, and guided functional exercises will go a long way in reducing the injury rates.
Multidisciplinary rehabilitation through physiotherapy, and prosthetic training together with patient education are
critical to safety, functional performance, as well as long-term quality of life.
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MeTta. OcHOBHA M€Ta ITHOT0 JOCTIKCHHS TIOJIATAE Y BUBUCHHI IMONTUPEHOCTI, TUIIB, MEXaHI3MiB 1 (hakTopiB
PU3UKY TpaBM HIDKHIX KIiHIIIBOK cepel aMIyTaHTIB, SIKi aKTUBHO 3alMaroThCs (Di3WYHOI0 Ta TEPareBTHYHOIO
nisutbHicTIO. TakoX JOCHiIKEHHS Ma€ Ha METi BUSBUTH 3B’ S13KM MK BUHUKHEHHSIM TPAaBM Ta TAKUMH 3MiHHUMH, SIK
piBeHb ammyTallii, BHUKOPHCTAaHHS MpOTe3a, THIl AKTUBHOCTI Ta CTYIiHb NpodeciiiHOro Harismy Mmix dbac
peabiTiTaifHIX 3aHATh.

Marepiaau Ta meroau. byo npoBeneHo momnepevHe OMMCOBE NOCTIKEeHHS cepen 120 aMImyTaHTIB HUKHIX
KiHIIBOK, SIKI PEryJsapHO Opaiu ydyacTb y peaOimiTalidiHMX 1 peKkpeaumiiHUX BIpaBax. 30Mpaiucs AaHi MI0J0
nemMorpadidHUX XapaKTepUCTHK YYaCHUKIB, PIBHS aMIIyTallil, TPUBAJIOCTI afanTamii A0 mporte3a, BUIY (i3umdHOL
AaKTUBHOCTI Ta XapakTepy OTpUMaHHMX TpaBM. [[nsg y3aralbHEHHS pe3yJbTaTiB BUKOPUCTOBYBANACS OMHCOBA
CTaTUCTHKA, a TIOPiBHSUILHUM aHaj i3 BU3HAYaB KOpeJsiuii MK (pakropamu pu3uKy Ta 4acToToro TpaBMm. [ani Oyno
MIPEJICTABICHO Yy BUTISAL TAOMWIh 1 TpadikiB, IO UTFOCTPYIOTH PO3MOALT TPaBM, BHJ aKTHBHOCTI Ta TEHICHIIT
azamnTartii 0 poTe3iB.

PesyabraTu. Cepen ycix ydacHukiB 58,3% MOBIIOMWIM TPO TNPUHAHMHI OJHY OIOPHO-PYXOBY TpaBMY.
BinbricTe i3 HUX CTaMUCS M| YaC HECTPYKTYpOBaHOi a00 HEKOHTPOJILOBAHOI peKpealliiiHoi akTUBHOCTI (62%).
Haiinomupenimum Tunom TpaBM OyJu PO3TATHEHHS M AKUX TKaHUH (41,6%), 32 HUIMU — MOIIKOJKEHHS LIKIpU B
ninsHui kykeu (28,3%) ta nepenanpyskeHHs cyrio0is (18,3%). ¥V ammyTaHTiB Ha piBHI CTerHa 4acTOTa TpaBM Oyia
BUILIOIO, HIXK Y aMITyTaHTIB Ha PiBHI TOMIJIKH, 1 clocTepiranacs CyTTeBa 3aiekHIcTh (p < 0,05) Mix mommpeHicTio
TpPaBM Ta KOPOTIIUM TEPIOJIOM aJarnTallii 0 IpoTe3a.

BucHoBku. Pesynpratu cBiguaTh, 0 aMITyTaHTH HIDKHIX KiHIIBOK OCOOJIMBO CXWJIBHI O TpaBM Mix dac
HEKOHTpPOJILOBaHOI a00 BHCOKOi 32 IHTEHCHBHICTIO (Di3MYHOI aKTUBHOCTi. BmpoBajkeHHS CTPyKTYpOBaHHX i
MOCTYTIOBO PO3POOIICHNX peadimiTarifHuX IporpaM, 3a0e3MeYeHHsT ONITHMAIBHOTO MiI00PY MPOTE3iB 1 aKIeHT Ha
KOHTPOJIbOBAHOMY  (DYHKIIOHAIFHOMY  TPEHYBaHHI  MOXYTb  CyTTEBO  3HH3HTH  4YacTOTy  TPaBM.
MynbTHAMCUUILTIHApHAN MiAXiJ A0 peadimitamii, sikuii moenHye (izioTeparito, MPOTe3HE HABYAHHS Ta OCBITHIO
poOoTy 3 maieHTamMu, € HeOOXiTHUM AJIS T IBUIIEHHS Oe3neKH, (yHKIIOHaIbHOI e(EeKTUBHOCTI Ta SIKOCTI KUTTA y
JIOBrOCTPOKOBIH MEPCIIEKTUBI.

Kurouogi ciioBa: ¢izuuna Teparis, peaOiiTallis, aMImyTailis, TpaBMH, 310pOB’ s, TOMIKOKEHHS.

1. Introduction differently compared to people with unsupervised
Lower-limb amputation drastically changes the  10ss of limbs.
individual's biomechanical function, mobility, and Engaging in both structured and unstructured

participation in daily activities. In addition to physical activities is essential for overall health,
technological development in prosthetics that has ~ €ffective use of prosthetic devices, and reducing
succeeded in restoring functionality [1]. The  Psychological stress [13]. However, this should be
amputees still have a higher risk of injury in all  balanced with the increased risks involved
levels of physical activities and rehabilitation ~ especially to those not properly trained, the
exercises. These risks are escalated due to the alignment of the prosthetic is not properly done
compensatory movement patterns factors, such as  and those who have a lot of physical limitations.
altered gait parameters and kinematics, poor Many previous researches have recommended the
prosthetic fit leading to secondary musculoskeletal ~ introduction of specific rehabilitation programs
strain, and joint degeneration [27]. that are aimed at alleviating these hazards [6; 16].
However, the medical and therapeutic BeSideS, glObal limb loss rates will keep
rehabilitation process focuses on restoring function ~ growing as a result of the growing number of
and independence, but amputees are commonly trauma, diabetes, and peripheral vascular disease
limited by problems of proprioception, balance, cases, especially in low- and middle-income
and coordination [9]. In addition, discomfort from ~ countries [28]. This situation underscores the
the socket and residual limb skin in lower limb ~urgent need for the creation of adaptable
amputees contribute to modified mobility that may ~ rehabilitation models that can function effectively
put an individual at risk for injury. Psychological ~ across various healthcare systems [5]. Although
factors include fear of falling and lower self- there have been major breakthroughs in the art and
efficacy, which might affect engagement in science of producing prosthetics, clinical results
physical activities [14]. Rehabilitation of people have not always been the same and this is mainly
with medically and therapeutically supervised because of differences in the delivery of
lower-limb amputations challenges professionals rehabilitation, the quality of prosthetics fittings and
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the adherence of the patients to the training
programs [2].

Recent advancements in wearable technology
and gait analysis are paving the way for tailored
rehabilitation strategies. Clinicians can now detect
early signs of maladaptive movement patterns,
allowing them to adjust training protocols
accordingly. While these innovations hold great
promise, it is essential to integrate them with
behavioral health strategies that tackle the
psychological obstacles to recovery and the
heightened risk of injury [7; 21].

This study will contribute to the gap in current
literature by determining the prevalence of
injuries, the most common types of injuries, the
risk factors associated with these injuries, and the
possibility of mitigating the risk of injuries in
people who suffered amputations due to the
environment of supervision and rehabilitation. The
results will be added to the clinical practice and
can be used in developing comprehensive and
evidence-based guidelines to help in the prevention
of injuries in this vulnerable group.

2. Materials and Methods

This descriptive cross-sectional study was
configured to determine the prevalence, types and
contributing factors of lower limb injuries among
physically active amputees. The information
recorded was based on direct clinical examination
of 120 LL amputees who attended the
physiotherapy and rehabilitation department at Al
Diwaniyah Teaching Hospital. Observations were
overseen by specialist rehabilitation doctors and
physiotherapists to ensure medical relevance and
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consistency. The assessment of patients was made
under the system of structured rehabilitation plans
and non-structured leisure activities in the facility.
The crucial variables were monitored including
type of injury, activity, level of amputation, years
of adjusted to the prosthesis and supervision. The
statistical tests included descriptive statistics,
clinical observation tests, and tests to determine
the correlation between the levels of injuries and
the clinical parameters. The study was a protocol
study, which was conducted in a real-life health
situation, and anonymous and controlled access to
the patients who were followed in loco and with no
intervention, as well as patient identification, were
applied; therefore, it did not require ethical board
approval by the local standards.

3. Results

In total, 58.3 per cent of the 120 subjects
sustained at least one injury in the follow-up
period. A detailed review indicated that 62% of
the injury incidents took place during uncontrolled
recreational play, indicating the potential
importance of supervision and guidance to
decrease injury prevalence. The most common
types of injury that were observed included:

Soft tissue strains (41.6%): These were usually
caused by overuse or sudden dynamic movements
during recreational sports and exercises. Stump-
related skin breakdown (28.3%): Commonly
related to a poor socket fit or prolonged wearing of
the prosthesis. Joint overuse injuries accounted for
18.3%: Most commonly in the contralateral limb,
especially the knee and hip see Figure 1.

0““’"5

Figure 1. Distribution of Injury Types in Lower Limb Amputees
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Figure 2. Injury Incidence vs. Prosthesis Adaptation Time (Weeks)

Table 1
Distribution of Injury amputation level
Amputation Level Percentage of Injuries (%)
Transfemoral 52.0%
Transtibial 38.0%
Knee Disarticulation 7.0%
Other 3.0%
4 Injured
Not Injured
40
35
é 30
% 25
% 20
§ 15
10
0
e\'\ab\\\""“w e Recreamn
SuperV\Se Unsupew\s

Figure 3. Injury Occurrence by Activity Type

Moreover, the incidence of injuries was higher
in transfemoral amputees as they require more
compensatory movement and the expenditure of
more energy. Participants with short prosthesis
adaptation time (<12 weeks) showed significantly
higher injury rates, p < 0.05, hence the need for
gradual load-bearing and motor control training,
see Figure 2 and Table 1.
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In Figure 3, injury prevalence was 41.7% in
supervised rehabilitation settings and 75% in
unsupervised recreational contexts. This implies
that structured programs provide a safer setting for
physical activity.

Figures 1 through 3 further illustrate the
distribution of injury types, their relationship to the
level of amputation, and the inverse relationship
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between the incidence of injury and adaptation
time to prosthetics.

Discussion. The findings from the present study
confirm that lower limb amputees are highly
susceptible to musculoskeletal injuries during
different physical activities, whether related to
recreation or rehabilitation. The combined injury
rate (58.3%) is consistent with previous literature
[10; 26] in highlighting that poor biomechanics
and  proprioception are common  major
contributors for increased risk of injury following
amputation.

Soft tissue injuries and skin breakdown was the
most common presentations in this study, which
agrees with those reported by [22; 29], who
highlighted the relevance of interface mechanics
between the socket and residual limb. None of the
existing suspension forms provide optimal
suspension, a good fit to allow the fluctuation
caused by change of volume of limbs or shear
along the prosthetic interface (to prevent skin
irritations and pressure ulcers), as well as it is
comfortable- all of which have caused
compensatory patterns that can cause injury in
other articulations [19; 25].

The most frequent injuries in amputees are
overuse injuries (such as contralateral limb and
lower back), as the gait changes in terms of its
kinesthetic characteristics and load distribution [4].
This asymmetry in muscle activation and joint
loading often leads to chronic degenerative
changes, such as early-onset osteoarthritis,
especially in the intact limb [23].

This finding is not surprising, since
transfemoral amputees are required to bear
increased biomechanical demands and energy
expenditure associated with the loss of the knee
joint [12; 30]. Transfemoral amputees have
enormous challenges in control of limbs, weight
distribution and balance compared to transtibial
ones. It follows that the proximal joints and
muscles become more strained [3; 11].

The most vivid findings in this study are the
inverse correlation drawn between injury rates and
prosthetic adaptation time: the participants who
had less than 12 weeks of experience with the
prosthesis were found to have significantly greater
rates of injury, confirming earlier observations by
[15; 17] that progressive loading, motor relearning,
and proprioceptive training must be performed
early in the prosthetic adaptation process.

121

Supervised rehabilitation proved to be one of
the greatest protective factors. The percentage of
participants that were injured was only 41.7% of
those who were supervised as compared to 75
percent of the participants in the unsupervised
recreational group see Figure3. Instructed
rehabilitation programs enable gradual adaptation,
checking of biomechanical behavior and good
alignment of the prosthetic — aspects that are not
usually considered in community-based, or
unmonitored settings [20].

Some of the most salient psychological
determinants of injury risk in amputees include
fear of falling, low self-efficacy, pain
catastrophizing, and social isolation. Indeed, [8]
showed that amputees with poor psychological
adjustment are less likely to take part in structured
exercises and more likely to adopt maladaptive
gait patterns increasing musculoskeletal strain.

The introduction of psychological support is not
aimed at dealing with mental health in particular, it
is also required to work with physical issues. It
appears that the idea of multidisciplinary
interventions including cognitive  behavioral
therapy (CBT), motivational interviewing and peer
mentorship is a promising solution in the areas of
confidence in the prosthesis and injury prevention

[24].
There are clinical implications of such
observations. The need to be increasingly

concerned with the early gait training, socket finish
and prosthetic alignment testing in the
rehabilitation programs, in its turn, is implied.
Furthermore, these guidelines to return to activity
will be to be developed and introduced in phases
and based on objective gait and load examination.

New wearable sensor sensors, smart prosthetics,
offering real-time feedback and mobile gait
analysis are but a few of the technologies that have
the potential to be used in injury
prediction/prevention. Real-time feedback reduces
maladaptive gait and enhances prosthesis
integration [18], Future research should be
conducted longitudinally to examine incidence of
injury over time, the impact of prosthetic
componentry (e.g., microprocessor knees, energy
storing feet) and culturally adapted rehabilitation
approaches; especially in resource-limited settings.
This is of course not a perfect study. Foremost,
there is the economic hurdle.

It is not a research work that lacks limitations.
First of all, there is the economic barrier. The
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patients might not be able to pay the price of
acquiring sophisticated prosthetic equipment and
their replacement every now and then. These
economic factors have the potential of also
classifying in the long run the opportunities of
pursuing different rehabilitative programs, more in
resource deprived settings. The external validity of
our findings can potentially be influenced by the
difference in the availability of specialized centers
and the availability to the latest technological
advancement, including VR systems, as well as the
social support system. The study is to continue the
discussion on socioeconomic obstacles and
consideration of the cost-effectiveness strategies
where enhanced access and sustainability of the
lower limb amputation rehabilitation strategies can
be achieved.

4. Conclusions

In summary, this study has reaffirmed the
crucial role of an elaborate rehabilitation process
towards promoting the quality of life of patients
who have their lower limbs amputated. The results
indicate that safe physical exercises with added
and well-planned training and rehabilitation under
supervision of prosthetics prove useful in both
improving functional independence and lowering
the risks of avoidable injuries. The fact that
individualized plans of modifying the artificial
prostheses and frequent clinical follow-ups are
introduced is also among the factors that add to the
comfort of the prosthesis and its optimal
functioning. The relevance of a general approach
to rehabilitation could be justified by the fact that
sports and regular physical activities contribute to
the enormous role in improving the physical
performance of a human being and his mental
power. The increased compliance with the home
exercises and the sustained adherence to the active
lifestyle should be provided through the adoption
of modern technologies that may include virtual
reality and interactive training platforms. Finally,
this research paper indicates the necessity of using
medical therapy and technological-intervention
and social support to make rehabilitation outcomes
among individuals who have amputated lower
limbs successful and sustainable.
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