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Abstracts

Purpose — to assess the effectiveness of the developed physical therapy program for elderly people after
liver resection for colorectal metastases according to the dynamics of functional and structural indicators
of sarcopenia.

Material. The control group consisted of 33 elderly people who were not diagnosed with oncological
processes and sarcopenia. The group of elderly people after liver resection for colorectal metastases
consisted of 33 people who underwent surgical and conservative treatment according to the unified clinical
protocols of primary and specialized medical care “Colon cancer”, “Rectal cancer”. They were divided into
two subgroups. The comparison group consisted of 31 people who recovered in the postoperative period
according to the recommendations of the specified clinical protocols — modification of nutrition (Pevzner
table No. 5), postoperative motor restrictions due to the presence of an abdominal scar, information on the
features of further observation and treatment. The main group consisted of 32 people who underwent a
developed comprehensive physical therapy program lasting six months in the postoperative period with
the use of therapeutic exercises of various directions (aerobic, strength, to improve balance), differentiated
according to the early and late postoperative periods, the chemotherapy period and the remote postoperative
period, the educational component (in particular, regarding dietary modification, prevention of the risk of
falls) taking into account individual rehabilitation goals. The effectiveness was assessed by the results of
the Skeletal Muscle Index, handgrip dynamometry, Short Physical Performance Battery, Quality of Life
Questionnaire Cancer Related Fatigue-12.

Results. In elderly people after liver resection for colorectal metastases, the presence of sarcopenia was
determined by low muscletissue content (according to the Skeletal Muscle Index), functional manifestations —
low hand strength in men and women, impairment in performing the Short Physical Performance Battery,
physical weakness according to the results of the 6-minute test, the negative impact of specific fatigue
caused by cancer on various activities (according to the Quality Of Life Questionnaire Cancer Related
Fatigue-12). The approved comprehensive physical therapy program revealed an improvement in the
condition of patients due to the impact on the studied structural and functional manifestations of sarcopenia
due to an increase in muscle mass, expansion of motor functional capabilities when performing various
activities compared to baseline indicators for all studied parameters (p<0,05).

Conclusions. Physical therapy is appropriate for the comprehensive correction of structural and
functional signs of sarcopenia at different stages of postoperative recovery in elderly people after liver
resection for colorectal metastases.

Key words: physical therapy, rehabilitation, abdominal surgery, hepatobiliary zone, sarcopenia, cancer,
old age, geriatric syndromes.

Mera — ouinuTH eeKTUBHICTb PO3POOICHOT IPOrpaMu (Pi3H4HOT Tepartii 1uist 0¢i6 MOXHUIIOro BIKy Tic-
JIst PE3CKLIT MEYiHKH 3 IPUBOJY KOMOPEKTAIbHUX METACTA3iB 38 AMHAMIKOIO (YHKI[IOHATBHIX Ta CTPYK-
TYPHHUX TTOKa3HHUKIB CapKOTEHii.
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Marepian. KonrposnbHa rpyna ckiazanach i3 33 oci0 MOXHIOIo Biky, y SKMX He Oyin JiarHOCTOBaHi
OHKOJIOT{4Hi IIPOLIECH Ta capKoreHist. I pyry 0ci6 moxuiioro BiKy miciis pe3eKiii MeviHKy 3 PUBOLY KOJIO-
PEKTaNbHUX METAcTa3iB CTAaHOBIIN 33 0co0Ou, SIKi IPOXOIHMIIN OTEpaTHBHE Ta KOHCEPBATHBHE JIIKYBaHHS
3riIHO 3 YHI(pIKOBAaHUMH KJITHIYHUMH MPOTOKOJIAMH TIEPBUHHOT Ta CIIEIiani30BaHOi MEIUYHOI JOMOMOTH
«Pax 00010BOT kuIIKMY, «Pak mpsmoi kutikuy. Bonu Oynu noxineHi Ha ABI miarpynu. [pymy nopiBHSHHS
cra”oBmia 31 JIFO/MHA, SIKa Bi,Z[HOBJ'IIOBaJ'IaCB y TiclsonepaniiHoMy nepiofi 3TiHO 3 peKOMeHI[aLIiSIMI/I
3a3HAYCHHX KIIHIYHHIX IPOTOKONIB — Momikartis xapayBarts (ctin mo [lessuepy Ne 5), pyxoBi micisiore-
pauiiiti 0OMeeHHs BHACIIIOK HASBHOCTI pyOLs 4epeBHOT MOPOXKHMHH, IHQOPMALLis 100 0COOMMBOCTEN
TOZAIIBILIOTO CHIOCTEPEKEHHS Ta JiKyBaHHs. OCHOBHY IDYIly CTaHOBWIIHM 32 0CO0H, sIKi y Mic/sonepariii-
HOMY TIePiOZli IPOXOAIH PO3POOICHY KOMIUICKCHY porpamy (isu4HOl Tepartii TPHBANICTIO LIiCTh MiCsi-
LB i3 3aCTOCYBAHHAM TEPANCBTHIHUX BIPAB Pi3HOI HAMPABICHOCTI (ACPOOHIIX, CHIOBHX, IS MOKPALICH-
Hsl PIBHOBATrH), AM(EPEHLIHOBAHMX 3ri/IHO 3 PAHHIM Ta IIi3HIM Hic/sONepaLifHuM repiogamu, Iepiofom
XimioTepanii Ta BiaTICHOTO MICS0MePALiHHOrO Nepioay, OCBITHIM KOMIOHEHTOM (30KpEMa, IOA0 MOZH-
(ixauii xapuyBaHHs, IPODITAKTUKA PU3HKY NIa/iHHs) 3 ypaxyBaHHAM iHIMBITyanbHUX Linel pealbiniTarii.
EdextuBHicTs onintoBanu 3a pesyinsraramu Skeletal Muscle Index, kuctboBoto auHamomerpieto, Short
Physical Performance Battery, Quality of Life Questionnaire Cancer Related Fatigue-12.

PesyibraTi. Y 0Ci6 MOXMIOTO BIKY MICHs PE3CKLIT [IEUIHKHA 3 MPHBOIY KOJIOPEKTAILHAX METACTa3iB
BU3HAYEHO HAsABHICTH CapKOMEHil 3a HU3bKUM BMicTOM M si30Boi TkaHuHH (3a Skeletal Muscle Index),
(byHKI110HATEHUMU TIPOSIBAMH — HU3bKOIO CHJIOIO KHCT1 Y YOJOBIKIB Ta KIHOK, TOPYILIEHHSIMH ITi/1 4aC BUKO-
HanHsa Short Physical Performance Battery, ¢i3nunoro caaOKkicTio 3a pe3yabTaTaMy NPOBEJECHHS 6-XBHU-
JIMHHOTO TECTY, HETaTHBHUM BIUTMBOM CHEHM(IYHOI BTOMHU, CHPUYMHEHOI PAaKOM, Ha Pi3HI aKTHBHOCTI
(3a Quality of Life Questionnaire Cancer Related Fatigue- 12) AnpoGoBaHa KOMIUICKCHA IIporpama (izud-
HOI Teparlii BUsIBHIIA OKDALUCHHS CTaHy NALlieHTIB uepe3 BILIMB Ha JOCTIIKyBaHI CTPYKTYpHi Ta (yHK-
IIOHAJIbHI TIPOSIBM CapKOTIeHIT 3a PaXyHOK 301JIbIICHHS M’S30BOI MAacH, PO3IIMPEHHS PYXOBHX (yHKIIIO-
HAJIBHUX MOKJIMBOCTEH ITi/l Yac BUKOHAHHS Pi3HUX aKTHBHOCTEH HOpiBHSIHO 13 BUXiIHIMH TTOKa3HUKAaMU
3a BciMa AociimkyBaHnuMu napamerpamu (p<0,05).

BucnoBku. 3acodn (isndHOI Tepartii OMIIBHO NPH3HAYATH IS KOMILICKCHOT KOPEKIIT CTPYKTYpHUX
Ta PyHKIIOHATbHUX O3HAK CAPKOIICHT Ha PI3HUX eTalax MicIA0NepauiiiHoro BiIHOBIEHHS y 0Ci0 oXuII0-
T BiKY ICIIA PE3eKLi MeYiHKH 3 IPUBOY KOJIOPEKTANIbHAX METACTa3iB.

Kitrouosi coa: ¢isuuna Teparis, peaGimiTaris, oneparii Ha OpraHax 4epeBHOI OPOKHHMHH, TeMaTo-
OimiapHa 30Ha, CapKOTICHIs, OHKOJIOTIUHI 3aXBOPIOBAHHS, TIOXUIIHH BiK, TepiaTpUYHi CHHAPOMH.

Introduction. Colorectal cancer is one of the
most common malignant tumors, which ranks 3rd
in frequency after lung cancer, prostate cancer
and breast cancer depending on the patient’s
gender. In Ukraine, the incidence of this type of
oncopathology is approximately 7 new cases per
100 thousand population [15].

According to the European Working Group
on Sarcopenia, sarcopenia is understood as
a complex clinical syndrome that includes a
decrease in muscle mass, a decrease in muscle
function and strength [2]. This complex
clinical syndrome is based on a complex of
age-related and neurohumoral changes, and
nutritional disorders. This geriatric syndrome is
one of the five main risk factors for morbidity
and mortality in people over 65 years of age.
Sarcopenia is often found in inflammatory
diseases, malignant neoplasms or organ failure,
determining the specifics of treatment and
rehabilitation intervention [5].

Progressive malnutrition is an inevitable
companion of cancer. Decreased appetite and
general weakness are the earliest and most
common symptoms of cancer; in 20-25%
of patients, refractory cachexia becomes the
leading factor of mortality at the final stage
of the cancer process. It has been proven that
nutritional deficiency worsens the functional
status and quality of life of patients, the tolerance
of specific treatment, and overall and cancer-
specific survival [3; 7].

Of significant prognostic importance is
the fact of a decrease not only in total body
weight, but also in changes in its component
composition.  Sarcopenia is actually a
progressive generalized decrease in lean mass
due to the muscle component. In obese patients,
a situation may occur when the body mass index
(BMI) is increased, but muscle mass is reduced,
the so-called sarcopenic obesity [5]. The
development of sarcopenia is more characteristic
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of solid tumors, primarily of the head, neck and
gastrointestinal tract, in which the frequency of
diagnosis of this syndrome can reach 70% [11].

Assessment of sarcopenia at the preoperative
stage is of the same importance as the T category
of the primary tumor and the presence of a positive
resection margin. The presence of sarcopenia
increases the risk of severe postoperative
complications and worsens the tolerability of
neoadjuvant chemotherapy, and is a factor in
reducing overall survival in solid tumors [1; 7].

Despite the fact that muscle mass loss is
a component of the anorexia and cachexia
syndrome of the oncological patient, sarcopenia
may be the only and earliest manifestation of
nutritional insufficiency in malignant neoplasms
without loss of adipose tissue, anemia and
general asthenia [3; 11].

Specific treatment in oncology may be
accompanied by increased sarcopenia, which
may be associated with the development of side
effects of chemo— and radiotherapy (diarrhea,
mucositis), as well as with the stress reaction
and the inability of patients to adequately eat
in the postoperative period. Some drugs for the
medical treatment of tumors themselves provoke
a decrease in muscle mass (taxanes, cisplatin,
doxorubicin, etoposide, sorafenib, everolimus)
[7]. The mechanism of drug-induced sarcopenia
is not fully understood, but it is based on the
activation of the same intracellular signaling
pathways that disrupt the balance of muscle
protein synthesis/degradation [1].

Oncological rehabilitation is a special area of
restorative interventions that takes into account
the specifics of the clinical course of malignant
tumors and changes in the patient’s condition
during chemotherapy or surgical treatment, in
particular from the perspective of sarcopenia
correction [10; 13]. Also, in the world literature
there are works on the rehabilitation of patients
during the treatment of tumors of the lower
gastrointestinal tract [6; 12], differentiated
geriatric rehabilitation [5; 8; 9]. However, in
Ukraine there are no physical therapy programs
for such patients adapted to domestic clinical
protocols and patient routes, which made the
presented work relevant.
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Aim of the study is to assess the effectiveness
of the developed physical therapy program for
elderly people after liver resection for colorectal
metastases according to the dynamics of
functional and structural indicators of sarcopenia.

Material and methods. During the study,
96 elderly people were examined (47 men and
49 women aged 60-75 years, average age
69.2+0.8 years).

The control group was 33 elderly people
(14 men, 19 women) who were not diagnosed
with oncological processes and sarcopenia.

The group of elderly people after liver
resection for colorectal metastases consisted
of 33 people who underwent surgical and
conservative treatment according to the unified
clinical protocols of primary and specialized
medical care “Colon Cancer”, “Rectal Cancer”.
They were divided into two subgroups.

The comparison group (CG) consisted of
31 people (16 men, 15 women) who recovered
in the postoperative period according to the
recommendations of the indicated clinical
protocols — modification of nutrition (Pevzner
table No. 5), postoperative motor restrictions due
to the presence of an abdominal scar, information
on the features of further observation and
treatment.

The main group (MG) consisted of 32 people
(17 men, 15women), who underwent a developed
comprehensive physical therapy program in the
postoperative period, the effectiveness of which
in correcting the signs of sarcopenia is presented
in this study.

Inclusion criteria:

— advanced age (60-75 years according to
the World Health Organization classification);

— sarcopenia according to the criteria of
the European Working Group on Sarcopenia in
Older People [2] —a combination of low handgrip
strength with unsatisfactory results of the Short
Physical Performance Battery, confirmed by the
results of computed tomography (determination
of the cross-sectional area of skeletal muscles at
the level of the third lumbar vertebra);

— metastatic colorectal cancer;

— metachronous and synchronous metastases
to the liver of diagnosed colorectal cancer;



Vol. 19 No. 2 (2025)

— condition after resection of a section of
the large intestine for colorectal cancer (remote
postoperative period);

— condition after liver resection (combined
with cholecystectomy) for colorectal metastases;

— access to the abdominal organs — J-shaped
laparotomy according to Macauchi;

— absence of exacerbation of chronic or acute
concomitant pathology of internal organs at the
time of examination;

— consent to
the recommended
examinations.

Exclusion criteria:

— primary tumor, synchronous metastases;

— colorectal cancer IVB;

— complicated postoperative period;

— moderate and severe cognitive impairment;

— cachexia [4], which is a contraindication to
surgical interventionaccording to the criteria: loss
of more than 10% of body weight in 2 months,
BMI less than 18.5, Prognostic Nutritional Index
less than <35, C-reactive protein more than
25 mg /|, albumin less than 30 g / I.

The goal of the developed physical therapy
program was: reducing the severity of signs of
sarcopenia; increasing body weight; improving
balance and reducing the risk of falling;
facilitating socialization, performing basic and
instrumental activities of daily living; reducing
the severity of psychoemotional depression.

The developed comprehensive physical
therapy program was developed according to
the clinical routes of patients with colorectal
cancer at different stages of treatment, taking
into account general and special principles of
oncological rehabilitation [6; 12; 13] (table 1).

Theinitial assessment ofthe patients’ condition
(pre-test) was carried out in the preoperative
period. The repeated examination (post-test)
was carried out after 6 months of observation
for CG individuals and the implementation of
a physical therapy program for MG patients
(monitoring the achievement of individual long-
term rehabilitation goals).

To assess the dynamics of the severity
of sarcopenia, its structural and functional
parameters were determined.

active  participation in
interventions and / or

To determine the severity of sarcopenia,
computed tomography was performed on a
Siemens Somatom X.cite CT Scanner. The Skeletal
Muscle Index (SMI) was determined by the size
of the skeletal muscle area — the cross-sectional
area at the level of the third lumbar vertebra (LIII)
corrected for the square of height (the norm is 52.4
cm?/m? for men and 38.5 cm?m? for women) [4].

The functional consequences of sarcopenia
were characterized according to the EWGSOP
(2019) criteria —reduced skeletal muscle strength
relative to age-specific gender-specific handgrip
dynamometry results and deterioration of
skeletal muscle function based on the results of a
short battery of physical functioning tests — Short
Physical Performance Battery (SPPB), which
included an assessment of balance, walking
speed over a distance of 4 meters and 5 times
getting up from a chair [2].

The impact of muscle weakness and
fatigue level on the ability to move as a basis
for performing activities of daily living was
determined by a 6-minute test (distance walked,
fatigue level on the Borg scale of 20 points).

The level of Cancer related Fatigue, which
is primarily associated with muscle weakness,
and its impact on various activities (interference
with daily life, social sequelae) was determined
using the European Organization for Research
and Treatment of Cancer (EORTC) QLQ-FA12
questionnaire (Quality Of Life Questionnaire
Cancer Related Fatigue with 12 questions) [14].

The study was conducted taking into account
the principles of the Declaration of Helsinki
of the World Medical Association “Ethical
principles of medical research involving human
participants”. Informed consent to participate in
the study was obtained from all elderly people
after liver resection for colorectal metastases
and control group individuals involved in
the presented study. The study protocol was
discussed and approved at a meeting of the
Bioethics Commission of the Vasyl Stefanyk
Precarpathian National University.

Statistical processing of the results was
performed in the IBM SPSS Statistics
program. To describe the obtained quantitative
characteristics, the arithmetic mean (M), standard
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Table 1

Scheme of a comprehensive physical therapy program for the elderly after liver resection

for colorectal metastases

Period

Intervention

Preoperative period (1-2 days before liver
resection)
Initial assessment

Patient education (learning about movement limitations due to
postoperative suture; practicing putting on compression underwear,
abdominal bandage; learning about nutrition principles; informing about
the content of the physical therapy program)

Early postoperative period — 5-7 days
after surgery (inpatient period)

Active verticalization (1-2 days).

Wearing compression stockings.

Wearing an abdominal bandage.

Nutritional support (sipping).

Breathing therapeutic exercises (leveling the effects of intubation).
Therapeutic exercises in relaxed starting positions with avoidance of
abdominal tension.

Aerobic: walking.

Aerobic therapeutic exercises intensity: continuous and interval bouts at
50-60% HRmax; 8—10 RPE (6-20 Borg scale).

Resistance therapeutic exercises: Free weights (0.5-1 kg) for major
muscle groups (arms, abdominal muscles, thigh, and gluteus region; all
major muscles of the upper— and lower-body).

Resistance therapeutic exercises intensity: 6—8 repetitions, 1 set per
exercise (2—4 exercises targeting major muscle groups); 10-12 RPE (Borg
6-20 scale); 50-60% of one-repetition maximum.

Duration: 3040 min sessions.

Daily supervised exercise.

Late postoperative period (outpatient) —
3 weeks after surgery:

— outpatient observation at the place of
residence for 3 weeks;

— 10-14 days — removal of sutures;

— repeated consultation with the surgeon
after 3 weeks.

Educational component (nutritional recommendations: Pevzner table 5,
intake of 1-1.2 g of protein per 1 kg of body weight per day [2]; strategies
for reducing the risk of falls).

Therapeutic exercises to improve balance and coordination.

Therapeutic exercises to improve the amplitude of movements in the joints
of the limbs and trunk.

Aerobic: brisk walking.

Aerobic therapeutic exercises intensity: continuous and interval bouts at
60-70% HRmax; 11-12 RPE (6-20 Borg scale).

Resistance therapeutic exercises: Free weights (1-1.5 kg) and Therabands
for major muscle groups (arms, abdominal muscles, thigh, and gluteus
region; all major muscles of the upper— and lower-body).

Resistance therapeutic exercises intensity: 8—10 repetitions, 2 sets per
exercise (4—6 exercises targeting major muscle groups); 12—13 RPE (Borg
6-20 scale); 60—70% of one-repetition maximum.

Duration: 60 min sessions.

3 supervised sessions per week.

3 unsupervised sessions per week.

Long-term postoperative period

(1-6 months after surgery):

— 1-3 months: chemotherapy + physical
therapy (telerehabilitation, independent
exercises);

— 4-6 months: physical therapy
(telerehabilitation, independent exercises)

Educational component (nutritional recommendations: Pevzner table 5,
intake of 1-1.2 g of protein per 1 kg of body weight per day [2]; strategies
for reducing the risk of falls).

Therapeutic exercises to improve balance and coordination.

Therapeutic exercises to improve the amplitude of movements in the joints
of the limbs and trunk.

Aerobic: brisk walking, jogging, running (treadmill).

Aerobic intensity: continuous and interval bouts at 70-90% HRmax;
13-15 RPE (620 Borg scale).

Resistance therapeutic exercises: Free weights (more than 1.5 kg —
individually), machine exercises and Therabands for major muscle groups
(arms, abdominal muscles, thigh, and gluteus region; all major muscles of
the upper— and lower-body).

Resistance therapeutic exercises intensity: 10—15 repetitions, 3 sets per
exercise (68 exercises targeting major muscle groups); 13—14 RPE (Borg
6-20 scale); 70-80% of one-repetition maximum.

Duration: at least 60 min sessions.

1 supervised session per 2 weeks.

Minimum of 3 unsupervised sessions per week.

Notes: HRmax — maximal heart rate; RPE — rating of perceived exertion.
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deviation (S) and standard error of the mean (D)
were calculated. Differences were considered
statistically significant at p<0,05.

Results. When conducting physical therapy
for the elderly after liver resection for colorectal
metastases, a number of barriers were identified —
physical weakness, severe fatigue, psychoemotional
depression,  kinesiophobia, side effects of
chemotherapy drugs (nausea, weakness, dizziness,
etc.). Accordingly, the level of load during these
periods was selected individually, trying to maintain
the general plan of physical therapy.

When examining men and women in the
control group, SMI indicators showed a preserved
muscle profile without signs of sarcopenia, which
confirms its status as a reference. In both gender
groups, a significant decrease in SMI (p<0,05)
was observed before the start of rehabilitation
compared to the control group, which indicates
sarcopenia caused by the oncological process
and surgical intervention. The physical therapy
program significantly increased SMI in
patients with liver cancer, particularly in men
(+16,10 cm?m?  p<0,05) and women

(+11,42 cm?/m?, p<0,05) (Figure 1).

Fig. 1. Clinical case. Dynamics of the cross-
sectional area of muscles at the level of the
third lumbar vertebra (L111) under the
influence of the developed physical therapy
program (patient K., 70 years old, on the
left — preoperative period, on the right — after
completion of the physical therapy program)

The overall improvement in CG in men
was 15.93%, in women — 19.39%, in MG,
respectively, 40.16% and 28.04%. However,
the level of the control group was not reached
(p>0.05) (Table 2).

We associate the result of the comparison
group with improved nutrition in the
postoperative period (associated primarily with
pain reduction), normalization of usual activity.

The analysis of the dynamics of hand muscle
strength in elderly people after liver resection
for colorectal metastases showed the presence of
significant differences between the study groups,
as well as the positive effect of the implemented
physical therapy program.

Before the intervention (pre-test), the hand
dynamometry indicators inmen of the study groups
were significantly inferior to the similar indicators
of the control group, in which the average value
was 34.33+2.16 kg (p<0,05). In CG, this indicator
was 17.45+1.05 kg, and in MG — 19.20+1.41 kg.
Similar dynamics were observed among women:
in the control group — 20.46+1.09 kg; in CG —
10.07+0.75 kg; in MG —9.11+0.62 kg.

After completing the physical therapy
program (post-test), a statistically significant
increase in hand strength was recorded in men in
the main group —up to 26.08+1.52 kg, which is an
increase of 35.83% compared to the baseline level
(p<0.05). In the comparison group, the increase
was less pronounced — up to 20.63+1.23 kg
(+18.24%, p<0.05). Among women in MG, a
significantimprovement was also recorded — from
9.11+0.62 to 15.49+1.05 kg (+70.02%, p<0.05),
while in CG — from 10.07+0.75 to 13.46+1.00 kg
(+33.64%, p<0.05) (Table 3).

The level of the control group at the normative
limits (17 kg in women and 29 kg in men) was
not reached in any of the subgroups, which

Table 2

Dynamics of SMI indicators in elderly people after liver resection for colorectal metastases
under the influence of a physical therapy program (M+SD)

SMI, em2/ Control group CG (n=31) MG (n=32)
m2 (n=33) pre-test post-test pre-test post-test
Men 62.35+2.45 42.81+2.77* 49.63+1.76*0 40.09+2.30* 56.19+1.73*ce
\Women 44.82+2.07 30.12+1.52* 35.96+1.12%0 33.66+1.55* 45.08+1.19*ce

Notes (here and hereinafter): * — p<0.05, statistically significant difference with the corresponding parameters of the
control group; o — p<0,05, statistically significant difference between the corresponding examination parameters before and
after physical therapy; @ — p<0,05, statistically significant difference between the corresponding parameters of CG and MG.

37



Rehabilitation & Recreation

indicates the severity of the initial changes and
the need for long-term correction.

After analyzing the results of the Short
Physical Performance Battery in elderly people
who underwent liver resection for colorectal
metastases, a significant difference in functional
indicators between the groups was found. In
particular, the results confirm the effectiveness
of the targeted physical therapy program in
improving the physical capacity of patients. At
the initial examination, the absolute values of the
patients were atthe level of sarcopenia (asthenia)—
less than 7 points (Table 4). In the Chair Stand
Test, which assesses the strength of the lower
extremities, patients in the control group had
the highest indicator — 3.42+0.52 points, which
indicates the absence of pathology. In CG and
MG, the indicators at the pre-intervention stage
were 1.75+0.34 points and 1.88+0.29 points,
respectively. After the intervention, an
improvement of 2.63+0.15 points was recorded
in MG, which is statistically significant (p<0.05)
and indicates an improvement in lower limb
muscular endurance.

In balance tests (assessment of standing
stability), the dynamics also demonstrate a
positive effect: in CG the indicator increased
from 1.67+0.23 points to 2.51+0.30 points, and in
MG — from 1.50+0.16 points to 3.01+0.22 points.
The improvement in the main group was

more pronounced and statistically significant
compared to CG (p<0.05), which may be due
to the structured nature of the training program
and the emphasis on exercises to control body
position.

Gait Speed also showed significant
improvement in MG: from 1.67+0.25 points
to 2.74+0.16 (p<0.05), while in CG — from
1.52+0.16 points to 2.13+0.27 points (p<0.05).
Thisresultis important given the prognostic value
of gait speed in elderly patients. The total score
on the SPPB scale, which allows for a holistic
assessment of the patient’s functional status
and risk of falling, increased in the main group
from 5.05+0.22 to 8.38+0.18 points, which is an
increase 0of 66%. In CG, the improvement was less
pronounced —from 4.94+0.21 to 6.90+0.16 points
(+40%). In the control group, the level remained
consistently high — over 10 points. In absolute
numerical values, MG individuals have moved
to the presarcopenia (preasthenia) level.

The results of the 6-minute walk test
demonstrate the significant effectiveness of the
physical therapy program in restoring functional
endurance in elderly patients after liver resection
for colorectal metastases (Table 5).

In the control group, which included patients
without oncological pathology, the distance
covered in 6 minutes was 351.09+8.16 m,
which is a reference value for the age-related

Table 3

Dynamics of handgrip dynamometry in elderly people after liver resection for colorectal
metastases under the influence of a physical therapy program (M+SD)

Hand _ CG (n=31) MG (n=32)
strength, kg Control group (n=33) pre-test post-test pre-test post-test
Men 34.33+2.16 17.45+1.05* 20.63+1.23%0 19.20+1.41* | 26.08+1.52*ce
Women 20.46+1.09 10.07+0.75* 13.46+1.00*0 9.11+0.62* 15.49+1.05%0ce

Table 4

Short Physical Performance Battery dynamics in elderly individuals after liver resection for
colorectal metastases under the influence of a physical therapy program (M+SD)

SPPB s_ubscale, Control group (n=33) e =3l Me(n=

points pre-test post-test pre-test post-test
Chair Stand Test 3.42+0.52 1.75+0.34 2.26x0.42 1.88+0.29 2.63+0.15
Balance tests 3.50+0.31 1.67+0.23 2.51+0.30 1.50+0.16 3.01+0.22
Gait speed test 3.12+0.12 1.52+0.16 2.13+0.27 1.67+0.25 2.74+0.16
Total score 10.04+0.22 4.94+0.21 6.90+0.16 5.05+0.22 8.38+0.18
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population. The indicators of the studied groups
before the intervention were significantly lower:
in CG — 263.10+10.42 m (by 25.06%, p<0.05),
and in MG — 276.57+#8.16 m (by 21.23%,
p<0.05), which indicates a significantly reduced
physical endurance after surgery.

After the implementation of the physical
therapy program, the distance in the CG increased
t0305.41+9.15 m (by 16.08%), while inthe MG it
increased to 338.42+9.37 m (by 22.36%), which
is a statistically significant improvement both
compared to the initial values (p<0.05) and in
the intergroup comparison with the CG (p<0.05).
Thus, the dynamics of recovery of tolerance to
physical exertion was significantly better in the
main group, which confirms the effectiveness of
the individualized rehabilitation program.

Assessment of the level of subjective
fatigue according to the Borg scale additionally
indicates a decrease in the feeling of fatigue
after therapy. In CG, the level of fatigue
during the 6-minute walk test decreased
from 16.22+0.52 points to 12.56+0.44 points
(22.8%, p<0.05), indicating insufficient
adaptation to physical activity. While in MG,
the indicator decreased from 15.61+0.90 points

to  10.15£0.22  points  (35%, p<0.05),
demonstrating not only an increase in physical
endurance, but also an improvement in the
quality of physical activity tolerance.

Overall, the results indicate that the physical
therapy program significantly increased the level
of physical performance, reduced fatigue, and
improved the functional capabilities of patients.

The study assessed the dynamics of cancer
fatigue in elderly patients using the QLQ-FA12
questionnaire scales before and after physical
therapy (Table 6).

According to the physical fatigue scale,
the decrease in CG was 16.85% (p<0.05),
in MG — 27.59% (p<0.05). The decrease in
emotional fatigue in CG was 14.56% (p<0.05), in
MG-25.89% (p<0.05). The decrease in cognitive
fatigue was estimated by CG patients at 17.48%
(p<0.05), in MG — at 32.70% (p<0.05). The
decrease in the severity of the impact of fatigue on
interference with daily life in the CG was 15.79%
(p<0.05), in the MG — 31.93% (p<0,05). Fatigue
also had a smaller impact on social sequelae:
in the CG by 16.67% (p<0.05), in the MG by
33.72% (p<0.05). The total QLQ-FA12 score in
the CG improved by 16.91% (p<0.05), in the MG

Table 5

Dynamics of the results of the 6-minute walk test in elderly people after liver resection for
colorectal metastases under the influence of the physical therapy program (M+SD)

6-minute walk test | Control group CG (n=31) MG (n=32)
parameters (n=33) pre-test post-test pre-test post-test
Distance, m 351.09+8.16 263.10+£10.42* 305.41£9.15%0 276.57+8.16* 338.42+9.370e
Fatigue level
according to the 10.87+0.78 16.224052% | 12.56£044%0 | 15.6120.90%0 | 10.15:02208
6-20 Borg scale,
points

Table 6

Dynamics of Cancer related Fatigue according to QLQ-FA12 in elderly people after liver
resection for colorectal metastases under the influence of the physical therapy program

(M£SD)

Symptom scales CG (n=31) MG (n=32)

(average score) pre-test post-test pre-test post-test
Physical fatigue 3.56+0.08 2.96+0.160 3.48+0.10 2.52+0.090@
Emotional fatigue 3.16+0.11 2.70+0.090 3.09+0.16 2.29+0.11ce@
Cognitive fatigue 3.09+0.08 2.55+0.160 3.15+0.09 2.12+0.080e@
Interference with daily life 3.42+0.07 2.88+0.100 3.32+0.08 2.26+0.120@
Social sequelae 3.30+0.05 2.75+0.110 3.41+0.08 2.26+0.080@
Total score 86.12+5.32 71.554+3.400 82.37+7.01 55.28+3.460@
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by 32.91% (p<0.05). Accordingly, the physical
therapy program demonstrated a statistically
significant improvement in all components of the
QLQ-FA12 in patients of both groups. However,
it was in the main group, where individualized
rehabilitation was used, that a significantly higher
improvement dynamics was found — both in
individual subscales and in the integral indicator.
This indicates the high effectiveness of targeted
physical therapy in reducing the manifestations
of cancer-related fatigue among elderly patients
after surgery.

Discussion. Sarcopenia is an important
clinical problem of modern oncology, requiring
a multidisciplinary solution, in particular by
means of therapy and rehabilitation. Its presence
negatively affects the prognosis of the disease and
the quality of life of patients. The development of
this pathological condition is based on metabolic
changes caused by the influence of the tumor
and the treatment being carried out, as a result of
which the degradation of muscle protein begins
to prevail over its synthesis [7; 11]. Sarcopenia
is a risk factor for death, a predictor of the worst
response to chemotherapy and increased toxicity,
and an increase in the frequency of postoperative
complications. Given the high prevalence
and prognostic significance of sarcopenia in
oncology, the need for its diagnosis at different
stages of treatment becomes obvious [1; 10].

Numerous studies have proven that sarcopenia
is a factor that affects the life expectancy of
patients with gastrointestinal tumors. It has also
been shown that sarcopenia is weakly correlated
with the patient’s body area. This is related
to the opinion of a number of authors that the
sarcopenia index SMI may be a more accurate
prognostic factor of toxicity, since the distribution
of chemotherapeutic drugs and their associated
toxicity are mainly determined by lean body mass
[3; 7]. Accordingly, our study complements the
scientific research [6; 12; 13] on the importance
of correcting sarcopenia in cancer patients,
contributing to improving their quality of life
and, potentially, increasing life expectancy. At
the same time, the physical therapy program we
developed is characterized by its adaptation to the
practical health care system.
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Conclusions.

1. In elderly people after liver resection for
colorectal metastases, the presence of sarcopenia
was determined by low muscle tissue content
(according to the Skeletal Muscle Index),
functional manifestations — low hand strength
in men and women, impairment in performing
the Short Physical Performance Battery, physical
weakness according to the results of the 6-minute
test, the negative impact of cancer related fatigue
(in particular, the physical component) on
various activities (according to the Quality Of
Life Questionnaire Cancer Related Fatigue — 12).

2. A six-month comprehensive physical
therapy program with the use of therapeutic
exercises of various directions (aerobic,
strength, to improve balance), differentiated
according to the early and late postoperative
periods, the chemotherapy period and the long-
term postoperative, educational component
(in particular, regarding nutrition modification)
taking into account individual rehabilitation
goals, revealed an improvement in the condition
of patients due to the impact on the structural
and functional components of sarcopenia due to
an increase in muscle mass, expansion of motor
functional capabilities when performing various
activities compared to baseline indicators for all
studied parameters (p<0.05).

3. Physical therapy should be prescribed for
the comprehensive correction of structural and
functional signs of sarcopenia at different stages
of postoperative recovery in elderly people after
liver resection for colorectal metastases.

Information on conflict of interest. There is
no conflict of interest.

Bibliography

1. Bozzetti F.  Chemotherapy-Induced
Sarcopenia. Curr Treat Options Oncol. 2020.
Ne 21(1). P. 7. doi: 10.1007/s11864-019-0691-9.

2. Cruz-Jentoft A.J., Bahat G., Bauer J.,
Boirie Y., Bruyere O., Cederholm T., Cooper C.,
Landi F., Rolland Y., Sayer A.A., Schneider S.M.,
Sieber C.C., Topinkova E., Vandewoude M.,
Visser M., Zamboni M.; Writing Group for the
European Working Group on Sarcopenia in Older
People 2 (EWGSOP2), and the Extended Group
for EWGSOP2. Sarcopenia: revised European
consensus on definition and diagnosis. Age



Vol. 19 No. 2 (2025)

Ageing. 2019. Ne 48(1). P. 16-31. doi: 10.1093/
ageing/afy169.

3. Evans W.I., Morley JE.,
Argilés J., et al. Cachexia: a new definition. Clin
Nutr. 2008. Ne27(6). P. 793—-799. doi: 10.1016/;.
clnu.2008.06.013.

4. Jones K., Gordon-Weeks A., Coleman C.,
Silva M. Radiologically Determined Sarcopenia
Predicts Morbidity and Mortality Following
Abdominal Surgery: A Systematic Review and
Meta-Analysis. World J Surg. 2017. Ne 41(9).
P. 2266-2279. doi: 10.1007/s00268-017-3999-2.

5. Koval N.P., Aravitska M.H. Dynamics
of kinesiophobia and physical functioning
parameters in the elderly adults with sarcopenic
obesity under the influence of the physical
therapy program. Clinical and Preventive
Medicine. 2023. Ne 4(26). P. 88-95. doi: https://
doi.org/10.31612/2616-4868.4(26).2023.13.

6. Molenaar C.J.L., Minnella E.M., Coca-
Martinez M., et al. Effect of Multimodal
Prehabilitation on Reducing Postoperative
Complications and Enhancing Functional
Capacity Following Colorectal Cancer Surgery:
The PREHAB Randomized Clinical Trial. JAMA
Surg. 2023. Ne 158(6). P. 572-581. doi: 10.1001/
jamasurg.2023.0198.

7. Peixoto da Silva S., Santos J.M.O., Costa
E Silva M.P,, Gil da Costa R.M., Medeiros R.
Cancer cachexia and its pathophysiology: links
with sarcopenia, anorexia and asthenia. J
Cachexia Sarcopenia Muscle. 2020. Ne 11(3).
P. 619-365. doi: 10.1002/jcsm.12528.

8. Rakaieva A.E., Aravitska M.G. Study of
the effectiveness of rehabilitation intervention
for the correction of symptoms of asteno-
vegetative syndrome in elderly persons with
the consequences of coronavirus infection.
Rehabilitation and Recreation. 2024. 18(3).
41-50. https://doi.org/10.32782/2522-1795.202
4.18.3.4.

9. Rakaieva A.E., Aravitska M.G. Correction
of the geriatric status associated with impaired
muscle activity in the elderly with post-
COVID-19 syndrome by physical therapy means.
Ukraine. Nation’s Health. 2024. Ne 1. P. 172—178.
doi: 10.32782/2077-6594/2024.1/30.

10. Rodriguez-Cafiamero  S.,  Cobo-
Cuenca A.I., Carmona-Torres J.M., et al. Impact
of physical exercise in advanced-stage cancer
patients: Systematic review and meta-analysis.
Cancer Med. 2022. Ne 11(19). P. 3714-3727.
doi: 10.1002/cam4.4746.

11. Shachar S.S., Williams G.R., Muss H.B.,
Nishijima T.F. Prognostic value of sarcopenia in
adults with solid tumours: A meta-analysis and
systematic review. Eur J Cancer. 2016. Ne 57.
P. 58-67. doi: 10.1016/j. ejca.2015.12.030.

12. Singh B., Hayes S.C., Spence R.R.
Steele M.L., Millet G.Y., Gergele L. Exercise
and colorectal cancer: a systematic review and
meta-analysis of exercise safety, feasibility
and effectiveness. Int J Behav Nutr Phys
Act. 2020. Ne 17(1). P. 122. doi: 10.1186/
$12966-020-01021-7.

13. Stout N.L., Santa Mina D., Lyons K.D.,
Robb K., Silver J.K. A systematic review of
rehabilitation and exercise recommendations in
oncology guidelines. CA Cancer J Clin. 2021.
Ne 71(2). P. 149-175. doi: 10.3322/caac.21639.

14. Weisl]., TomaszewskiK., HammerlidE.,
Arraras].l.,ConroyT., LanceleyA., SchmidtH.,
Wirtz M., Singer S., Pinto M., AImEI-DinM.A.,
Compterl.,HolznerB.,HofmeisterD.,ChieW.C.,
Czeladzki M., Harle A., Jones L., Ritter S.,
Flechtner H.-H., Bottomley A. International
Psychometric Validation of an EORTC Quality
of Life Module Measuring Cancer Related
Fatigue (EORTC QLQ-FA12). Journal of the
national cancer institute. 2017. Ne 109(5). doi:
10.1093/jnci/djw273.

15. WHO. Colorectal cancer. URL: https://
www.who.int/news-room/fact-sheets/detail/
colorectal-cancer.

References

1. Bozzetti, F. (2020). Chemotherapy-
Induced Sarcopenia. Current treatment options
in oncology, 21(1), 7. https://doi.org/10.1007/
$11864-019-0691-9

2. Cruz-Jentoft, A.J., Bahat, G., Bauer, J.,
Boirie, Y., Bruyére, O., Cederholm, T., Cooper, C.,
Landi,F.,Rolland,Y.,Sayer,A.A.,Schneider,S.M.,
Sieber, C.C., Topinkova, E., Vandewoude, M.,
Visser, M., Zamboni, M.; Writing Group for
the European Working Group on Sarcopenia in
Older People 2 (EWGSOP2), and the Extended
Group for EWGSOP2 (2019). Sarcopenia:
revised European consensus on definition and
diagnosis. Age and ageing, 48(1), 16-31. https://
doi.org/10.1093/ageing/afy169

3. Evans, W.J., Morley, J.E., Argilés,
J., Bales, C., Baracos, V., Guttridge, D.,
Jatoi, A., Kalantar-Zadeh, K.,
Lochs, H.,Mantovani, G., Marks, D., Mitch, W.E.,
Muscaritoli, M., Najand, A., Ponikowski, P.,

41



Rehabilitation & Recreation

Rossi Fanelli, F., Schambelan, M., Schols, A.,
Schuster, M., Thomas, D., ... Anker, S.D. (2008).
Cachexia: a new definition. Clinical nutrition
(Edinburgh, Scotland), 27(6), 793-799. https://
doi.org/10.1016/.clnu.2008.06.013

4. Jones, K., Gordon-Weeks, A., Coleman, C.,
Silva, M. (2017). Radiologically Determined
Sarcopenia Predicts Morbidity and Mortality
Following Abdominal Surgery: A Systematic
Review and Meta-Analysis. World journal of
surgery, 41(9), 2266-2279. https://doi.org/
10.1007/s00268-017-3999-2

5. Koval, N.P., Aravitska, M.G. (2023).
Dynamics of kinesiophobia and physical
functioning parameters in the elderly adults with
sarcopenic obesity under the influence of the
physical therapy program. Clinicaland Preventive
Medicine, 4(26), 88-95.  https://doi.org/
10.31612/2616-4868.4(26).2023.13

6. Molenaar, C.J.L., Minnella, E.M,,
Coca-Martinez, M., Ten Cate, D.W.G.,
Regis, M., Awasthi, R., Martinez-Palli, G., Lopez-
Baamonde, M., Sebio-Garcia, R., Feo, C.V,,
van Rooijen, S.J., Schreinemakers, J.M.J.,
Bojesen, R.D., Gogenur, I., van den Heuvel, E.R.,
Carli, F., Slooter, G.D., & PREHAB Study
Group  (2023). Effect of Multimodal
Prehabilitation on Reducing Postoperative
Complications and Enhancing Functional
Capacity  Following  Colorectal  Cancer
Surgery: The PREHAB Randomized Clinical
Trial. JAMA surgery, 158(6), 572-581. https:/
doi.org/10.1001/jamasurg.2023.0198

7. Peixoto da Silva, S., Santos, J.M.O.,
Costa E Silva, M.P, Gil da Costa, R.M.,,
Medeiros, R. (2020). Cancer cachexia and
its pathophysiology: links with sarcopenia,
anorexia and asthenia. Journal of cachexia,
sarcopenia and muscle, 11(3), 619—635. https:/
doi.org/10.1002/jcsm.12528

8. Rakaieva, A.E., Aravitska, M.G. (2024).
Study of the effectiveness of rehabilitation
intervention for the correction of symptoms of
asteno-vegetative syndrome in elderly persons
with the consequences of coronavirus infection.
Rehabilitation and Recreation, 18(3), 41-50.
https://doi.org/10.32782/2522-1795.2024.18.3.4

9. Rakaieva, A.E., Aravitska, M.G. (2024).
Correction of the geriatric status associated with
impaired muscle activity in the elderly with
post-COVID-19 syndrome by physical therapy

42

means. Ukraine. Nation’s Health, 1, 172-178.
doi: 10.32782/2077-6594/2024.1/30

10. Rodriguez-Cafiamero, S, Cobo-
Cuenca, A.l., Carmona-Torres, J.M., Pozuelo-
Carrascosa, D.P., Santacruz-Salas, E., Rabanales-
Sotos, J.A., Cuesta-Mateos, T., Laredo-
Aguilera, J.A. (2022). Impact of physical exercise in
advanced-stage cancer patients: Systematic review
and meta-analysis. Cancer medicine, 11(19),
3714-3727. https://doi.org/10.1002/cam4.4746

11. Shachar,S.S.,Williams, G.R., Muss, H.B.,
Nishijima, T.F. (2016). Prognostic value of
sarcopenia in adults with solid tumours: A meta-
analysis and systematic review. European journal
of cancer (Oxford, England: 1990), 57, 58-67.
https://doi.org/10.1016/j.ejca.2015.12.030

12. Singh, B., Hayes, S.C., Spence, R.R.,
Steele, M.L., Millet, G.Y., Gergele, L. (2020).
Exercise and colorectal cancer: a systematic
review and meta-analysis of exercise safety,
feasibility and effectiveness. The international
journal of behavioral nutrition and physical
activity, 17(1), 122. https://doi.org/10.1186/
$12966-020-01021-7

13. Stout, N.L., Santa Mina, D., Lyons, K.D.,
Robb, K., Silver, J.K. (2021). A systematic review
of rehabilitation and exercise recommendations
in oncology guidelines. CA: a cancer journal
for clinicians, 71(2), 149-175. https://doi.
0rg/10.3322/caac.21639

14. Weis J, Tomaszewski K, Hammerlid E,
Arraras J.I., Conroy T, Lanceley A, Schmidt
H, Wirtz M, Singer S, Pinto M, Alm EI-Din
MA, Compter |, Holzner B, Hofmeister D,
Chie WC, Czeladzki M, Harle A, Jones L,
Ritter S, Flechtner H-H, Bottomley A. (2017).
International Psychometric Validation of an
EORTC Quality of Life Module Measuring
Cancer Related Fatigue (EORTC QLQ-FA12).
Journal of the national cancer institute. 109(5).
doi: 10.1093/jnci/djw273

15. WHO. Colorectal cancer. Retrieved
from: https://www.who.int/news-room/fact-
sheets/detail/colorectal-cancer

[pwuitasto no myomikarii: 5.06.2025
Onyo6mnikoBano: 30.07.2025

Accepted for publication on: 5.06.2025
Published on: 30.07.2025



