MIHICTEPCTBO OCBITU I HAYKM YKPAIHU

YKPAIHCBbKUN Y XYPHAIT
MEOVNUUNHW, BIONOrIi TA CrNOPTY

Tom 10, N2 4

3acHoBaHmi y 2016 p.
Bupaerbca 4 pasu Ha pik

Muxkonais
2025



ISSN 2415-3060
VIK 57;60;61;796 e-ISSN 2522-4972

CrniiB3acHOBHUIKML:

YopHoMOpChKMIT HallioHambHMIT YHiBepcuTeT iM. [TleTrpa Morumn
XapKiBCbKUIT Hal[iOHATbHUIT MeIUYHNI YHIBEpCUTET
XepcoHChbKUII iep>KaBHUI yHiBepCUTeT
Hanjionanpanit Meguanuii yHisepcutet iM. O.O. boromonbiia
TOB «HayxkoBi >xypHanmn»

Bupasenb: YopHoMopchbkuii HallioHanbHUI yHiBepcuTeT im. IleTpa Morummn

Pexomerndosaro 00 OpyKy ma nowiupeHHs
uepes mepedcy Inmeprem Buenor padoio
YopHomopcvkozo HayioHanvHozo yHisepcumemy im. Ilempa Mozunu
(npomoxon Ne 14 6id 27 nucmonada 2025 p.)

Imentudikarop megia — R30-02423
Pimenns HanionanbHoi pagy YkpaiHu 3 mUTaHb TenebadeHH: i pajioMoBIeHH Ne 249,
nporokon Ne 4 Bix 01.02.2024 p.

JKypHan npecTaBIeHo y MDKHAPOSHIX HAYKOMETPUYHUX 6a3ax JaHIX,
penosuTapisax Ta momykoBux cucremax: Crossref, Google Scholar, Polska Bibliografia Naukowa, HarionanbHa
6ibmioTexa Ykpainu imeHi B. I. Beprancpkoro (HBYB), OUCI, BASE, Ulrichsweb Global Serials Directory, Professional
Publications of Ukraine, Elektronische Zeitschriftenbibliothek (EZB), University of Oslo Library, German Union
Catalogue of Serials (ZDB), Leipzig University Library, Litmaps

Appeca pegaxiiii:

YopHoMOpChKMIT HallioHaMbHMIT YHiBepcuTeT iM. [TeTrpa Morumn
54003, Byn. 68 [lecanTHuKis, 10, M. Mukxonais, Ykpaina
E-mail: info@uajmbs.com.ua
https://uajmbs.com.ua/uk


https://uajmbs.com.ua/uk

MINISTRY OF EDUCATION AND SCIENCE OF UKRAINE

UKRAINIAN JOURNAL
OF MEDICINE, BIOLOGY AND SPORTS

Volume 10, No. 4

Established in 2016
Issued 4 times a year

Mykolaiv
2025



ISSN 2415-3060
UDC 57;60;61;796 e-ISSN 2522-4972

Co-founders:

Petro Mohyla Black Sea National University
Kharkiv National Medical University
Kherson State University, Kherson
Bogomolets National Medical University
LLC “Scientific Journals”

Publisher: Petro Mohyla Black Sea National University

Recommended for printing and distribution
via the Internet by the Academic Council
Petro Mohyla Black Sea National University
(Minutes No. 14 of November 27, 2025)

State Registration:
Media identifier R30-02423
Decision of the National Council of Television and Radio Broadcasting of Ukraine No. 249,
Minutes No. 4, dated 01.02.2024

The journal is presented international scientometric databases, repositories
and scientific systems: Crossref, Google Scholar, Polska Bibliografia Naukowa, National Library of Ukraine after
V.I. Vernadskiy (VNLU), OUCI, BASE, Ulrichsweb Global Serials Directory, Professional Publications of Ukraine,
Elektronische Zeitschriftenbibliothek (EZB), University of Oslo Library, German Union Catalogue of Serials (ZDB),
Leipzig University Library, Litmaps

Editorial office address:

Petro Mohyla Black Sea National University
54003, 10 68 Desantnykiv Str., Mykolaiv, Ukraine
E-mail: info@uajmbs.com.ua
https://uajmbs.com.ua/en


https://uajmbs.com.ua/en

PEOAKLUIAHA KONErISA

FonoBHMI pepaxKTop:

Muxkona Knmumenko

JoxTop Menm4yHMX Hayk, npodecop, HopHOMOPCHKIIT HALIOHA/IPHUIT YHIBEpCUTET iMeHi
ITerpa Morunu, Ykpaina

HauwioHanbHi YneHu peagkonerii:

Haranisa TepenTbeBa
JTIrogmuna Tpurop’eBa
Karepuna [Ipo6ot
Onbra Ioppuraiiro
Cepriii ITpuitmax

Amnacracia llIkyponar

Mmuxaiino MaTsamx
Banepiit M'acoenos
Onekcanpap binbuenko
Cepriii ITaBnoB
Cepriii 3s6mineB
Maxkcum 3ak

Banepiit Yepuo

MikHapopgHi UneHu pepkoneri

Ixysenne ®abio ITapici

Muxkona OHUIIIEHKO

Marpanena Jlypaa-
MacHi

Iloxtop meparoriuHux Hayk, npodecop, Hamionampumit yHiBepcuter 6iopecypciB i
IIpUPOJOKOPUCTYBAaHHA YKpainu, YKpaiHa

Jokrop 6ionoriunmx Hayk, npodecop, JopHOMOPCHKUII HAIiOHa/IbHUI YHIBEpPCUTET
imeni Ilerpa Morunu, Ykpaina

Hokrop dinocodii 3 PisnyHOI KyIBTYpHU i CIIOPTY, HOLEHT, XepCOHCHKUII Jiep>KaBHMI
yHiBepcuTeT, YKpaiHa

Iloxtop Hayk 3 (isMYHOrO BMXOBaHHA i cmopry, mpodecop, XapkiBcbKa Hep>KaBHA
akafieMis ¢isnyHOI Ky/IbTYpH, YKpaiHa

Jokrop mnemaroriuHmx Hayk, mpodecop, KaHAugar HayK 3 (Ii3MYHOTO BMXOBAHHI,
Hanjionanpanii ynisepcutet «Yepniriscoknit koneriym» imeni T.I. IlleBuenka, Ykpaina
Kanpupar 6ionmorivHux Hayk, HOLeHT, XepCOHCHKUIT lep>KaBHMII yHiBepCHTeT, YKpaiHa
JlokTop Memu4HMX HayK, npodecop, HariomanpHmuit MegMYHMIT YHiBepcuTeT iMeHi
0.0. boromonb1d, Ykpaina

JJokTop MefMYHMX HayK, Ipodecop, XapKiBCbKuIl HallioOHa/IbHII MeIMYHII yHIBEpCUTET,
VYkpaina

JokTop MeguuHMX HayK, Ipodecop, XapKiBCbKuit HAl[iOHAIbHIIT MEAVYHII YHIBEPCUTET,
Ykpaina

Jlokrop ©6ionoriyHMx Hayk,
yHiBepcuTeT, YKpaiHa

XapKiBCbKMIT HAliOHAJIbHUIT MeUYHUI

npodecop,

Jokrop Memu4HuMX HaykK, npodecop, HarioHanpHmit MegWyHMIT YHiBepcuTeT iMeHi
0.0. boromonb1d, Ykpaina

IloKTOp MeIMYHUX HAYK, Ipodecop, YoOpHOMOPCHKNII HAIIIOHANbHUIT YHIBEepCUTET iMeHi
Ilerpa Morunmu, Ykpaina

TloxTop MegMYHMX Hayk, mpodecop, [TlonTaBchbKuUil Aep>KaBHUII MeUYHNIT YHIBEpCHUTET,
Ykpaina

Hoxrop dinocodii 3 meaniuum, Karaniitcbknit yHiBepcurer, Itamis
Hokrop dinocodii 3 meguuynn, [nctutyt Jlynaksicta, CLHIA

Hokrop dinocodii, roueHt, YuiBepcurer imeni Agama Minkesuda B ITosnani, [Tonbuia



EDITORIAL BOARD

Editor-in-Chief:
Mykola Klymenko

Doctor of Medical Sciences, Professor, Petro Mohyla Black Sea National University, Ukraine

National Members of the Editorial Board:

Nataliia Terentieva
Liudmyla Grygorieva

Kateryna Drobot
Olha Podrihalo

Serhii Priymak

Anastasiia Shkuropat
Mykhailo Matiash

Valerii Miasoiedov

Oleksandr Bilchenko
Serhii Pavlov

Serhii Ziablitsev
Maksym Zak

Valerii Cherno

Doctor of Pedagogical Sciences, Professor, National University of Life and Environmental
Sciences of Ukraine, Ukraine

Doctor of Biological Sciences, Professor, Petro Mohyla Black Sea National University,
Ukraine

PhD in Physical Culture and Sports, Associate Professor, Kherson State University, Ukraine

Doctor of Physical Culture and Sports, Professor, Kharkiv State Academy of Physical
Culture, Ukraine

Doctor of Pedagogical Sciences, Professor, PhD in Physical Education, T.H. Shevchenko
National University “Chernihiv Colehium”, Ukraine

PhD in Biological Sciences, Associate Professor, Kherson State University, Ukraine
Doctor of Medical Sciences, Professor, Bogomolets National Medical University, Ukraine

Doctor of Medical Sciences, Professor, Honored Worker of Science and Technology of
Ukraine, Kharkiv National Medical University, Ukraine

Doctor of Medical Sciences, Professor, Kharkiv National Medical University, Ukraine
Doctor of Biological Sciences, Professor, Kharkiv National Medical University, Ukraine
Doctor of Medical Sciences, Professor, Bogomolets National Medical University, Ukraine

Doctor of Medical Sciences, Professor, Petro Mohyla Black Sea National University,
Ukraine

Doctor of Medical Sciences, Professor, Poltava State Medical University, Ukraine

International Members of the Editorial Board:

Giuseppe Fabio Parisi
Mykola Onyshchenko

Magdalena Durda-
Masny

PhD in Medicine, University of Catania, Italy
PhD in Medicine, The Lundquist Institute, USA

PhD, Assistant Professor, Adam Mickiewicz University in Poznan, Poland



3MICT / CONTENTS

K. CaTanoBcbKka, H0. AuTOHOBa-Padi

IMo6ynoBa nporpamu GisuuHOi Teparii /s marieHTiB

ITiCJIST €HTOMIPOTE3YBAHHS KY/IBIIIOBOTO CYIJIO0Y BHACTITOK KOKCAPTPOBY veeeeuerrrreeeeeanrrreeeesanreseeessesesesesssnssenes 8
K. Satanovska, Yu. Antonova-Rafi

Development of a physical therapy programme for patients
after hip arthroplasty due t0 COXArtNIOSIS «...uuiiiiieeriiieiieeeiieetieeitrtee ettt e e s eeerteeeeeeerreeesseesraeeessssnsreaesssssnnees 8

A.IBaHuyK

CIIOKMBaHHS €HEPreTUYHMX HAMOiB CTYIeHTaMM

MeIMKO-010/IOTIUHMI T TTOBEIIHKOBII QHAIIS . uuueeeeeeeeeeeeeeeereeesseseneesseeeeeeeeeeeeeeresssssssssnsssssssessessseesesessssmmnnns 15
A. Ivanchuk

Energy drink consumption among students:
Medical, biological and behavioural analySis .......cceecveererieiiiiiineiiieeeeeeee et eeee e s st e e s eeseaeee s 15

O. Pyoau

KniniuHe BefeHHS CKJIaJHUX BUAAIEHb 3y6iB

Ta 30€PEKEHHS ATBBEOTISIPHOL KICTKI «.vvvreeeeeiurreeeeeeiureeeeeeesssseesaasssssessasssssssssssssssssssssssssssssesessssssssssssnnssssess 23
0. Ruban

Clinical management of complicated tooth extractions

and alveolar DONE PreSEIVATION ...cc.ueiiruieieeiiereteeeette et e et e e ettt eeebee e sttt e ssubeeesatee s aseeeeanseessnseeesanseessnseeenes 23

. PoxxaHncbkuii, M. 3ak

BikoBi Ta craTeBi 0co61MBOCTI ITepebiry rocTpoi KMIIKOBO1 HEMPOXigHOCTI,

3YMOBJIEHOI KOJIOPEKTATBHUM PAKOM (PETPOCIIEKTUBHE TOCTITITKEHHST) uvveervreerearreeesveesenseeessseesesseesssseeeens 34
D. Rozhanskyi, M. Zak

Age- and gender-specific characteristics of the course
of acute intestinal obstruction caused by colorectal cancer (a retrospective Study)......cccceeeeecvreeeeeeiiveeeeennns 34



UKRAINIAN JOURNAL
OF MEDICINE, BIOLOGY AND SPORTS

Journal homepage: https://uajmbs.com.ua/en
Article’s History: Received: 18.07.2025; Revised: 20.10.2025; Accepted: 27.11.2025; Published: 29.12.2025

Volume 10, No. 4. 2025

ISSN 2415-3060
e-ISSN 2522-4972

UDC 615.8:616.728.3-089.843
DOI: 10.63341/ujmbs/4.2025.08

Development of a physical therapy programme for patients
after hip arthroplasty due to coxarthrosis

Kateryna Satanovska*

Master's Student

National Technical University of Ukraine “Igor Sikorsky Kyiv Polytechnic Institute”
03056, 37 Beresteyskyi Ave., Kyiv, Ukraine
https://orcid.org/0009-0006-6266-7697

Yulia Antonova-Rafi

PhD in Technical Sciences, Associate Professor

National Technical University of Ukraine “Igor Sikorsky Kyiv Polytechnic Institute”
03056, 37 Beresteyskyi Ave., Kyiv, Ukraine
https://orcid.org/0000-0002-9518-4492

Abstract. The relevance of the study was determined by the increasing number of patients with coxarthrosis who
require hip arthroplasty, as well as the need to develop effective rehabilitation programmes to improve their quality of life.
The aim of the study was to justify and implement an individualised physical therapy programme that provides for the
gradual restoration of musculoskeletal function after hip arthroplasty. The article presents the results of the application
of a comprehensive physical therapy programme, which included early, intermediate, late and long-term stages, adapted
to the functional status of patients. The programme was based on a combination of therapeutic gymnastics, exercises
for developing coordination, balance, and endurance, elements of breathing exercises, the gradual expansion of mobility
levels, and psychological support. Its distinctive feature was a staged approach with a gradual increase in load, as well
as the possibility of integrating inpatient, outpatient, and remote rehabilitation formats. The evaluation of results was
carried out using the six-minute walk test, questionnaires to determine pain levels and functional limitations, quality
of life surveys according to international scales, measurements of maximal oxygen consumption, determination of the
anaerobic threshold, and the Hospital Anxiety and Depression Scale. The results confirmed a significant improvement
in physical and psycho-emotional indicators, a reduction in pain, an increase in functional activity, and adherence to
therapy. Anaerobic threshold indicators, which reflect the patient’s ability to perform prolonged physical activity without
increasing fatigue, improved in patients in the experimental group to 11.5 mL/kg/min. This is 1.6 mL/kg/min more than
before the start of therapy and almost 1.5 mL/kg/min more than in the control group, where the increase was only 0.4 mL/
kg/min. The proposed programme demonstrated clinical efficacy, economic feasibility and the promise of standardisation
as a model for physical therapists” practice, in line with current trends in evidence-based rehabilitation

Keywords: rehabilitation; functional recovery; quality of life; individualised therapy; osteoarthritis of the hip joint

Introduction

Coxarthrosis is one of the most common degenera-
tive-dystrophic diseases of the musculoskeletal system,
often requiring surgical intervention in the later stages. In
studies by American scientists Z.P.J. Rostron et al. [1], it
is emphasised that the physical therapist plays a central
role in the postoperative recovery process, coordinating
the interaction between the doctor, patient and family,

Suggest Citation:

ensuring the continuity and consistency of the rehabilita-
tion process. Scientific publications by German researchers
D.J. Hunter & S. Bierma-Zeinstra [2] emphasise that early
initiation of physical therapy after arthroplasty significant-
ly reduces the risk of complications and promotes the res-
toration of hip joint function. At the same time, Ukrain-
ian authors A. Boyko & K. Kolyushko [3], N. Polyakova
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& O. Filonenko [4] drew attention to the lack of a unified
rehabilitation protocol after arthroplasty, which leads to
uneven treatment results. All this highlights the need to
create effective, accessible, and personalised physical ther-
apy programmes that take into account the clinical char-
acteristics of each patient.

Studies conducted between 2019 and 2024 confirmed
the effectiveness of a comprehensive approach to the reha-
bilitation of patients after arthroplasty of the hip, with an
emphasis on individualisation, early mobilisation, telereha-
bilitation and home programmes. J.N. Katz et al. [5] em-
phasised the importance of physical exercise for improving
functional outcomes and reducing pain. Z. Zhou et al. [6]
demonstrated the effectiveness of telerehabilitation as a
supplement to conventional therapy, especially in settings
with limited access to hospitals.

J. Ripoll S-Melchor et al. [7] showed that early mobili-
sation on the day of surgery helps reduce the length of hos-
pitalisation without increasing the risk of complications.
G. Kelmer et al. [8] found that home rehabilitation is as
effective as inpatient rehabilitation, provided that proper
instruction is given. M.C.A. Arnold et al. [9] conducted
a systematic review of the literature to assess the preva-
lence of pathogenic injuries caused by the use of power
tools in orthopaedic surgery and to discuss current meth-
ods for their detection and risk reduction. To reduce the
risk of injury, they recommend the use of robotic systems,
simulation training, instrument settings, and feedback
technologies such as spectroscopy and electromyography.
R. Laasik et al. [10] emphasised the benefits of individual
consultations with a physical therapist to increase adher-
ence to the programme.

K.C. Madara et al. [11] developed and tested an in-
novative rehabilitation programme after total hip arthro-
plasty, which included a limited number of supervised ses-
sions in the early stages and a gradual increase in exercise
intensity in the later stages. This programme was tailored
to the individual goals of patients, including sports and
recreational activities, with the best results coming from a
combination of aerobic and strength exercises. T.W. Wain-
wright et al. [12] emphasised the benefits of preoperative
physical training for better postoperative recovery.

These studies highlighted the need to develop modern,
evidence-based rehabilitation programmes that take into
account the individual needs of patients and the capabil-
ities of the healthcare system. The use of multi-stage pro-
grammes focused on functional goals allows for a more ho-
listic approach to treatment, taking into account not only
physical but also psychological recovery. This is especially
important for elderly patients, who often have comorbidi-
ties and reduced motivation. In addition, the experience of
EU countries shows the economic feasibility of early and
individualised rehabilitation, which reduces the length of
hospital stays and the burden on the healthcare system. The
aim of the study was to evaluate a developed individualised
step-by-step physical therapy program for patients after ar-
throplasty due to coxarthrosis.

Materials and Methods

The study was conducted in 2023 at the orthopaedic and
traumatology department of the Institute of Traumatolo-
gy and Orthopaedics (Kyiv, Ukraine). A total of 20 patients
diagnosed with grade III coxarthrosis who had undergone
unilateral hip arthroplasty were examined. Participants (12
women and 8 men) aged 58 to 72 were randomly divided
into two equal groups: the experimental group (EG) and
the control group (CG). The experimental group under-
went an individualised step-by-step physical therapy pro-
gramme, while the control group underwent a standard
rehabilitation programme.

Inclusion criteria were: age 55-75 years, primary uni-
lateral arthroplasty, absence of severe comorbidities (cardio-
vascular or oncological pathology, neurodegenerative condi-
tions). Exclusion criteria were bilateral prosthetics, cognitive
impairment, mental illness, and refusal to participate in the
study. Patients were randomised in blocks of 4 to ensure an
even distribution by gender and age. This allowed to avoid
systemic errors and ensure comparability between groups.

The individualised physical therapy program consisted
of four main stages: early postoperative (1-3 days), inter-
mediate (4-14 days), late (3-6 weeks), and long-term (6-12
weeks). Each stage had a clear goal, a set of exercises, and
expected results. The physical therapy programme in the
experimental group included: early mobilisation in the first
three days, breathing exercises and preventive gymnastics,
gradual physical activity, balance and coordination exer-
cises, strengthening of the lower limb muscles, training in
self-care skills and psycho-emotional support. The sessions
were conducted under the supervision of a physical thera-
pist twice a day for the first two weeks, with a subsequent
transition to an outpatient regimen three times a week.
All patients in the experimental group underwent a pro-
gramme adapted to their individual characteristics: func-
tional status, comorbidities, psycho-emotional mood and
level of motivation. In the early phase, the emphasis was on
breathing and isometric exercises, verticalisation and pre-
vention of complications. The intermediate stage involved
developing balance, gradually loading the operated limb
and training walking with support. The late stage was aimed
at restoring daily activity, endurance, and independence. In
the long-term stage, patients gradually returned to their
usual lifestyle, and therapy was supplemented with remote
monitoring and recommendations to maintain results. The
programme was adjusted for each patient depending on
their functional progress. This approach made it possible
to identify difficulties in performing exercises in a timely
manner and to quickly change the load, which helped to
reduce the risk of complications and increase motivation to
participate in the rehabilitation process. The control group
performed a standard set of exercises, including basic ther-
apeutic physical training, stretching exercises, breathing
exercises, and daily walks using assistive devices (crutches,
walkers). These activities were carried out according to the
instructions of medical staff but did not involve in-depth
adaptation to the individual needs of patients.
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Follow-up examinations were conducted three times:
on the 14™, 30, and 90 days after surgery. Not only physi-
cal endurance and strength were assessed, but also psycho-
logical state, since the patient’s emotional well-being sig-
nificantly affects their motivation and recovery results. To
assess the effectiveness of rehabilitation, a 6-minute walk
test (6MWT), the Western Ontario and McMaster Univer-
sity Osteoarthritis Index (WOMAC) scale, the SF-36 ques-
tionnaire, the calculation of maximum oxygen consump-
tion (VO,max) and anaerobic threshold (AT) based on
walking speed and heart rate (HR), as well as the Hospital
Anxiety and Depression Scale (HADS). All data were re-
corded in standardised forms for further processing using
the SPSS v.25 statistical package. Student’s t-test was used to
test for intergroup differences, with a statistical significance
level of p <0.05. The study was conducted in accordance
with the ethical principles of the Helsinki Declaration [13]
and the recommendations of the European Commission on

ethics and data protection [14]. All patients were informed
about the risks of participating in the experiment and the
publication of its results, as well as the privacy policy, and
gave their voluntary written consent to participate in the
study and to the processing of their personal data.

Results and Discussion

The six-minute walk test is an effective indicator of func-
tional recovery after hip arthroplasty. Table 1 shows the
intra- and intergroup analysis of the average distance of
a six-minute walk in patients after hip arthroplasty due
to coxarthrosis before physical therapy. In particular, the
results of the first postoperative measurement, which was
performed on the 14™ day after surgery, are presented.
This corresponds to the early postoperative stage, when
patients still have limited mobility, experience pain, use
assistive devices, and are unable to demonstrate high
functional performance.

Table 1. Intra- and intergroup analysis of the average distance of a six-minute walk in patients

Group Pre-operative stage (m) Post-operative stage (m) P
Control group 61.5+£10.2 58.4+9.1 0.02
Experimental group 60.3+11.4 63.7+10.0 0.35
p 0.12 0.47

Notes: P - sample power; p - level of statistical significance, p <0.05

Source: developed by the authors

In the control group, patients demonstrated a slight
reduction in walking distance after surgery (P =0.02), in-
dicating a decline in functional capacity following stand-
ard rehabilitation. In contrast, patients in the experimen-
tal group who followed an individualised physical therapy
programme maintained or improved their walking distance
(P =0.35), which indicates the effectiveness of the pro-
gramme. Table 2 presents the indicators recorded before
the start of active physical therapy, which were collected at
the time of discharge from hospital, and at three weeks after
surgery, when patients already had a substantially higher
functional capacity. The table also shows comparative data

for the 6MW'T, VO,max and anaerobic threshold between
the two groups after the intervention. At this stage, pain
is significantly reduced, patients walk much more actively,
have a greater radius of mobility and are able to perform
daily activities. Measurements were carried out in two stag-
es: pre-intervention, which involved assessment of patients’
condition before the start of physical therapy, that is, dur-
ing the postoperative examination (baseline values); and
post-intervention, which involved repeated assessment af-
ter completion of the physical therapy course (mainly after
6-8 weeks of active recovery), allowing changes resulting
from the programme to be identified.

Table 2. Comparison of 6MWT, VO,max and AT parameters between groups after the intervention (x+s)

Group Time 6MWT (m) VO,max (ml/kg/min) AT (ml/kg/min)
Control group (n=10) Before the procedure 370.2+19.7 14.5+1.3 9.6+1.0
After the procedure 390.7+21.4 15.3+1.1 10.0+1.2
Experimental group Before the procedure 373.1+18.9 14.8+1.4 9.9+1.1
(n=10) After the procedure 435.8+23.5 17.2+1.3 11.5+1.1

Source: developed by the authors based on the results of the study

Patients in the experimental group who underwent a
personalised physical therapy programme after hip joint
arthroplasty demonstrated a marked improvement in
functional capacity. A comparison of both groups in terms
of physical parameters clearly illustrates the advantages of
individualised physical therapy. In particular, the mean dis-
tance covered by patients in the experimental group during
the six-minute walk test increased from 373.1 m to 435.8 m,
indicating a substantial improvement in endurance. This

increase exceeded 60 m and has a clinically meaningful im-
pact on daily functional performance. In contrast, the con-
trol group showed an increase of only 20 m, from 370.2 m
to 390.7 m, indicating the limited effect of the standard
programme. Statistical analysis confirmed that the differ-
ence between the groups after the intervention was signif-
icant (p <0.01). Assessment of maximal oxygen consump-
tion as a marker of aerobic endurance also confirmed the
advantages of the proposed programme. In patients in the

10
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experimental group, this indicator increased from 14.8 mL/
kg/min to 17.2 mL/kg/min, that is, by 2.4 mL/kg/min or
16%, which indicates a substantial improvement in the func-
tional capacity of the cardiovascular system. By contrast, in
the control group VO, max increased only to 15.3 mL/kg/
min, with a gain of approximately 0.8 mL/kg/min or 5%,
representing minimal positive change. Indicators of the an-
aerobic threshold, reflecting the patient’s ability to perform
prolonged physical activity without increasing fatigue, im-
proved in patients of the experimental group to 11.5 mL/
kg/min. This is 1.6 mL/kg/min higher than before the start
of therapy and almost 1.5 mL/kg/min higher than in the

control group, where the increase was only 0.4 mL/kg/min.
These findings allow the conclusion that an individualised
approach is considerably more effective in restoring aero-
bic-anaerobic capacity in patients.

Table 3 presents the quality of life indicators of patients
in the control and experimental groups assessed using the
SE-36 questionnaire. As shown by the data, patients in the
experimental group demonstrated significantly better out-
comes on the scales of physical functioning, role physical
functioning and mental health after completion of rehabilita-
tion. This indicates the superior effectiveness of the individ-
ualised programme compared with standard rehabilitation.

Table 3. Quality of life indicators in patients of the control and experimental groups after completion
of treatment and rehabilitation measures

Quality of life criteria according to SF-36 CG,n=10 EG, n=10
Physical functioning 45.3+3.4 52.2+4.3

Role physical functioning 37.4:4.6 42.3+5.8

Pain intensity 42.1+14.8 40.1+12.9

General health 57.2+4.9 61.5+5.1

Vitality 55.5+4.2 57.6+6.8

Social functioning 60.2+5.5 64.6 +4.2

Role emotional functioning 59.4+4.7 66.5+5.2

Mental health 49.3+6.7 51.8+5.9

Notes: CG - control group; EG - experimental group

Source: developed by the authors based on the results of the study

Patients in the experimental group showed significant
improvements across key domains: physical functioning
increased by 6.9 points, social functioning by 4.4 points,
and role emotional functioning by 7.1 points. These
changes were also accompanied by an overall improve-
ment in general well-being, a reduction in anxiety levels
(according to HADS), and a higher level of satisfaction
with treatment outcomes, which is indirectly confirmed by
a low level of complaints and a high level of motivation to
adhere to the programme. The results demonstrated high
clinical and functional effectiveness of the individualised
programme. Its novelty lies in the combination of a mul-
tilevel structure with stepwise load progression and the
consideration of psycho-emotional factors. The practical
value of the programme consists in shortening the recov-
ery period, reducing medication costs, and lowering the
likelihood of repeated hospitalisation.

After completion of the programme, patients in the ex-
perimental group demonstrated statistically significant im-
provements in functional indicators: increased distance in
the SMWT, higher VO, max, reduced pain, improved qual-
ity of life according to the SF-36, and decreased levels of
anxiety and depression. Compared with the standard pro-
tocol, the proposed programme proved to be more effective
due to individualisation: exercises were selected according
to patient needs, the pace of rehabilitation was adjusted
weekly, and support included both face-to-face and remote
forms of interaction. The programme demonstrated clini-
cal relevance, economic efficiency and flexibility, enabling
its implementation in both urban and rural settings.

From the perspective of clinical practice, the study re-
sults highlighted the importance of a multidisciplinary ap-
proach, in which the physical therapist works in close co-
operation with the surgeon, psychologist and nurse. Such a
model allows substantially better rehabilitation outcomes
to be achieved, as the patient receives not only instructions
but also comprehensive support. Monitoring patient pro-
gress over a 90-day period made it possible to identify not
only short-term but also sustained positive changes. Thus,
the conducted study demonstrated that an individualised
physical therapy programme after hip joint arthroplasty
has advantages over conventional methods and represents
an effective approach to optimising the recovery process
in patients with coxarthrosis. Improvements in functional
activity, endurance and quality of life compared with the
standard rehabilitation programme confirmed the appro-
priateness of using a personalised approach at all stages of
postoperative recovery.

The obtained data are consistent with the conclu-
sions of Z.PJ. Rostron et al. [1], who in their meta-analysis
demonstrated the effectiveness of programmes incorporat-
ing strength and functional exercises for patients with hip
joint pathology. I.V. Malik et al. [15] emphasised the need
to reconsider traditional rehabilitation strategies after total
hip arthroplasty, noting that intensive physical activity is a
key factor in successful recovery. In the present study, the
implementation of a stepwise programme with gradual load
progression made it possible to achieve comparable results.

In a systematic review, M. Di Monaco & C. Castiglio-
ni [16] also highlighted the importance of weight-bearing
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exercises in improving function after arthroplasty. The pro-
gramme under investigation included elements of strength
training and stabilisation exercises, which contributed to
increased endurance and functional independence in pa-
tients. Similar conclusions are presented in the review by
C.]. Minns Lowe et al. [17], which demonstrated the effec-
tiveness of structured physical therapy in improving out-
comes in osteoarthritis.

An important component is the possibility of home-
based rehabilitation under specialist supervision, as evi-
denced by the review by R. Papalia et al. [18]. This approach
allows costs to be reduced while maintaining therapeutic ef-
fectiveness. The presented programme also allows exercises
to be performed at home, which is particularly relevant in
conditions of limited access to inpatient rehabilitation. In
addition to functional effectiveness, the programme is dis-
tinguished by its accessibility and flexibility. According to
the study by M.C.A. Arnold et al. [9], high-quality patient
support in home settings can be ensured through the use
of technology, which is especially important for remote or
resource-limited regions. From an ethical perspective, the
programme fully complies with current European stand-
ards for personal data protection.

The long-term positive effect of physical therapy after
hip joint arthroplasty has also been demonstrated in the
study by K.E. Heiberg et al. [19], where favourable out-
comes were maintained one year after surgery. In the pres-
ent study, functional indicators remained consistently high
even several weeks after completion of the main course of
rehabilitation. Early physical engagement of the patient
also has a positive effect on reducing the length of hospital
stay. As noted by H. Husted et al. [20], the implementation
of a fast-track approach (accelerated rehabilitation involv-
ing early mobilisation, optimisation of pain management
and reduced invasiveness of procedures) makes it possible
to shorten hospitalisation without compromising clinical
outcomes. This principle was partially implemented in the
developed rehabilitation model.

Preoperative physical preparation, described in the
work of A. Vukomanovic¢ et al. [21], has a positive impact
on the postoperative period. This approach deserves fur-
ther investigation within the framework of expanding the
developed programme. In addition, a study by K. Specht et
al. [22] showed that patients’ positive subjective perception
of the rehabilitation process also correlates with clinical
outcomes. This highlights the importance of incorporat-
ing elements of communication, patient education and
support into physical therapy programmes. Moreover, the
psycho-emotional state of patients is an integral part of the
recovery process [13]. In the present study, a reduction in
anxiety and depression levels according to the HADS was
recorded in the experimental group. This is consistent with
the findings of J. Ripoll S-Melchor et al. [7], who confirmed
the importance of early mobilisation and emotional sup-
port in the postoperative period.

Thus, the obtained results demonstrate not only the
clinical but also the social significance of the individualised

physical therapy programme. It may serve as a basis for
the development of national protocols for the manage-
ment of patients after hip joint arthroplasty, taking into
account both functional and psycho-emotional aspects of
recovery. In addition, an important advantage is the pos-
sibility of phased implementation of the programme in
conditions of limited access to rehabilitation facilities. In
cases where patients are unable to attend a physical thera-
py centre regularly, part of the intervention can be adapted
to home-based rehabilitation. This makes it possible to en-
sure continuity of care and to reduce the risk of function-
al regression after hospital discharge. The introduction of
telemonitoring systems or remote supervision (for exam-
ple, video instructions or mobile applications) may further
enhance recovery effectiveness.

Another important aspect is improving the level of
training of physical therapy specialists working with this
patient population. Standardisation of educational pro-
grammes in higher medical institutions, along with the
inclusion of personalised approaches and psycho-emo-
tional support components in the curriculum, will help to
prepare professionals capable of implementing compre-
hensive programmes in practice. Improving professional
competence will contribute not only to better rehabilita-
tion outcomes but also to increased patient trust in the
therapeutic process.

Conclusions

The programme, based on the principles of individual ap-
proach, adaptation and continuity, proved to be not only
clinically appropriate but also economically justified, as it
reduced the duration of rehabilitation. A particularly im-
portant advantage is the ability to combine inpatient and
outpatient rehabilitation stages with the use of remote
monitoring and motivational support for patients. The pro-
gramme contributed to improving the functional status of
patients, reducing pain levels, increasing endurance and
overall quality of life.

A comparative analysis of the results of the experi-
mental and control groups revealed significant advantages
of the individualised programme over the standard one.
In particular, improvements were recorded in the 6-min-
ute walk test, VO,max, anaerobic threshold, and quality of
life according to the SF-36 scale. The results obtained sug-
gest that the use of a personalised, step-by-step approach
to physical therapy allows for better clinical outcomes in
the postoperative period. In patients in the experimental
group, this indicator increased from 14.8 mL/kg/min to
17.2 mL/kg/min, i.e. by 2.4 mL/kg/min, or 16%, indicating
a significant improvement in the functional capabilities of
the cardiovascular system. At the same time, in the control
group VO,max increased only to 15.3 mL/kg/min, with a
gain of about 0.8 mL/kg/min or 5%, which represents min-
imal positive dynamics. Indicators of the anaerobic thresh-
old, reflecting the patients ability to perform prolonged
physical activity without increasing fatigue, improved in
patients of the experimental group to 11.5 mL/kg/min.
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This is 1.6 mL/kg/min higher than before the start of ther-
apy and almost 1.5 mL/kg/min higher than in the control
group, where the increase was only 0.4 mL/kg/min.

This approach is appropriate from both a medical and
socio-economic point of view, as it helps to reduce the du-
ration of rehabilitation and the risk of rehospitalisation.
The technique is adaptable to the individual characteristics
of the patient, convenient for implementation in various
medical institutions, and can be integrated into the prac-

active rehabilitation in old age has the potential to positive-
ly influence not only physical but also neuropsychological
indicators. It is also important to investigate how cultural,
social and educational factors influence patients’ adher-
ence to recommendations and the overall effectiveness of
the programme. The introduction of implementation sci-
ence assessment tools will improve the adaptation of the
programme to specific clinical conditions.
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AHoTaUiA. AKTYa/lbHICTb NOCHI[KEHHsA 3yYMOBJI€EHa 3POCTAHHAM KiJIbKOCTi NAaIjieHTiB i3 KOKCapTpo3oM, AKi
OTPeOYIOTh eHIOIPOTe3yBaHHA KY/IBIIOBOTO CYyI/Ioba, a TaKOXX HEOOXiTHICTIO CTBOpeHHH e(eKTUMBHUX Iporpam
BIITHOBJICHHA IJIA Hif{BUINEHHA IXHbOI AKOCTI KUTTA. MeTOI0 HOCTIPKeHHS CTalo OOIPYHTYBaHHA Ta BIIPOBA>KCHHSA
inpuBinyanisoBanoi mporpamu ¢isu4Hol Tepalii, fika 3abesnedye MoeTallHe BiTHOBIEHHA (YHKIilI OIOPHO-PYXOBOTO
amapary Mic/ad eHJONpPOTe3yBaHHSA Ky/IbLIOBOrO Cyrnmoba. Y CTaTTi IpeAcTaBlIeHO pe3yIbTaTH 3aCTOCYBAaHHA
KOMIUIEKCHOI IporpaMu (isuyHOI Tepamil, 0 BK/I0Yala paHHiM, NPOMDKHMII, Ii3HINl Ta JOBrOTpUBAIMIl e€TaIl,
ajlaliToBaHi BiAIOBifHO KO ¢yHKIioOHa/NbHOrO cTaHy HauieHTiB. IIporpama 6asyBayacAd Ha IO€[HAaHHI JTiKyBaJIbHOI
riMHaCTMKM, BIpaB JjiAd PO3BUTKY KOOpAMHALII, piBHOBaru Ta BUTPUBAJIOCTI, €IEMEHTIB [JUXa/abHOI IiMHACTUKMU,
MOCTYNOBOTO PO3IIMPEHHsI PYXOBOTO PE&XMMY Ta TICMXONOTiYHOI mifTpuMKu. i oco6mmBicTio 6yra moeTanHicTd i3
IIOCTYIOBYM IIiIBUIIEHHAM HaBaHTaKeHH:, a TaKOXX MOXJIMBICTH iHTerpauii cTaumioHapHOro, aMOy/lIaTOpPHOrO Ta
IVcTaHLiiHOrO popMatis peabimitanii. OLiHIOBaHHA pe3yIbTaTiB 3[iICHIOBAIOC 3a JOIIOMOrO0 IIeCTYXBIJIMHHOTO
TeCTy XOfibOV, ONMTYBA/IbHUKIB HJI1 BM3HAYeHH: piBHA 600 Ta QYHKIiOHAIBHUX 0OMeXeHb, aHKeTYBaHHA AKOCTI
KUTTA 3a MDKHapOJHOIO IIKaJIOK, BUMIpIOBaHHA MaKCUMAaIbHOTO CIO)XVMBAHHA KVICHIO, BU3HAUYCHHA aHaepOOHOro
MOPOTY, a TAKOXK TOCIITaNbHOI IIKaIM TPUBOXKHOCTI 11 fienpecii. PesynbraTy mifTBepAnan JOCTOBipHE NMOKpalleHHA
¢bi3sMYHMX i ICMXO0eMONLITHNX TOKa3HUKIB, 3MeHIIIeHH: 6 0J110, 3pOCTaHHA PYHKIIIOHAIbHOI aKTUBHOCTI Ta IPUXMIBHOCTI
mo Teparii. IJokasHUKY aHaepOOHOrO MOPOTY, IO Bifl0OpaXKal0Th 34aTHICTD NallieHTa BUKOHYBATU TpuBaje ¢isudHe
HaBaHTa)XXeHHA 0e3 HapOCTaHHA BTOMU, IOKPAIIMINCA Y IaLli€HTiB OCHOBHOI rpymu fo 11,5 my/kr/xs. Lle Ha 1,6 M/
KI/XB. 6i/blie, HXK 10 IOYaTKy Tepamii, i Maioke Ha 1,5 MJI/KT/XB. Oinblue, HiX Y KOHTPOJbHIN Ipymi, /ie IpUpicT
craHoBMB jyire 0,4 MJI/KI/XB. 3aIpOIIOHOBaHa IIporpaMa IPOfeMOHCTpYyBaa KIiHiuYHY e(eKTUBHICTb, eKOHOMIUHY
TDOLIbHICTD | NMEpCIeKTUBHICTh CTaHAApTM3ALl SIK MOZeNi s HpakTuKM (i3MYHMX TepameBTiB, LIO BifMOBifae
Cy4YaCHMM TEHJEHIiIM JOKa30BOI pea6iniTaui'1'
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Abstract. Energy drink consumption among students is a widespread phenomenon that requires scientific analysis
given the potential health risks. The aim of the current study was to determine the prevalence, motives, frequency and
intensity of energy drink consumption among students of different courses, as well as to assess their attitudes towards the
potential health effects. The study was conducted using an online survey of 166 first-, second- and third-year students,
using descriptive statistics and comparative analysis. It was found that more than half of the students surveyed consume
energy drinks regularly or occasionally, with the frequency of consumption increasing significantly with each year of study.
It was found that senior students are more likely to consume energy drinks several times a week or daily, which indicates
the formation of stable behavioural patterns of stimulant consumption. The most common motives for consumption are
overcoming fatigue, compensating for sleep deprivation, increasing mental performance and taste preferences. It was
found that a significant proportion of respondents do not read or only occasionally pay attention to the composition of
energy drinks, and also have fragmentary knowledge about the safe daily intake of caffeine. Regular consumers more often
report sleep disturbances, increased irritability, episodes of palpitations, and decreased concentration, which indicates
functional overload of the nervous and cardiovascular systems. The results indicated an insufficient level of awareness of
the medical and biological risks associated with energy drink consumption and a potential tendency among students to
develop stimulant behaviour. The practical significance of the study lies in the possibility of using the results to develop
preventive and educational programmes aimed at raising students’ awareness of the safe consumption of energy drinks and
the formation of health-saving behaviour in educational institutions

Keywords: consumption of stimulant drinks; youth dietary behaviour; health risks; motivational factors; behavioural
characteristics; student youth; awareness assessment

Introduction

The consumption of energy drinks among adolescents and
young people shows a steady upward trend, which makes
it relevant to study this issue from a medical and biologi-
cal point of view. The active spread of such drinks among
students is associated with an intense academic workload,
chronic sleep deprivation, the influence of stress factors,
and easy access to stimulants. Energy drinks are widely
marketed as a means of quickly increasing performance
and concentration, but their regular consumption can be
accompanied by adverse functional changes in the cardi-
ovascular, nervous and endocrine systems, which is par-
ticularly significant at a young age. In this regard, studying

Suggest Citation:

the characteristics of energy drink consumption among
students, as well as analysing the associated behavioural
and medical-biological risks, is an important scientific
and practical issue.

In a study by S. Visram et al. [1], the characteristics of
energy drink consumption among students in European
Union countries were analysed, and a link was established
between regular consumption and sleep disturbances, day-
time fatigue and a decline in overall well-being. The authors
emphasised that young people often underestimate the
cumulative effect of caffeine, especially when consuming
several stimulants throughout the day. A systematic review
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conducted by M.A. Heckman et al. [2] showed that regular
consumption of energy drinks is associated with increased
heartrate, blood pressure fluctuations, and functional chang-
es in the cardiovascular system in young adults. The authors
emphasised the need for further research combining phys-
iological indicators with an analysis of behavioural factors.

The work of S.G. Caligkan [3] examines the neurophys-
iological mechanisms of caffeine’s effects on adolescents
and young adults, in particular its impact on the excitabil-
ity of the central nervous system, attention and emotional
regulation. The researchers noted that excessive and reg-
ular consumption of stimulants can contribute to the for-
mation of addictive behaviour and disruption of circadian
rhythms. S. Richards & A.P. Smith [4] demonstrated that
the combination of caffeine and taurine in energy drinks
can have a synergistic effect, enhancing the cardiotonic ef-
fect and affecting heart rate variability. The authors drew
attention to the limited amount of data on the long-term
effects of this combination on the body of young people.

A prospective study by N.M. Makki et al. [5] found that
students who regularly consume energy drinks are more
likely to report increased anxiety, emotional instability, and
decreased concentration. The authors emphasised the role
of motivational factors in the formation of stimulant con-
sumption patterns. A study by J. Menzel et al. [6] revealed a
low level of awareness among students regarding safe daily
doses of caffeine, as well as insufficient attention to the la-
belling of energy drinks. Similar results were obtained in
the work of D. Nowak & A. Jasionowski [7], dedicated to
the countries of Central and Eastern Europe, which high-
lights the lack of comprehensive studies combining medi-
cal-biological and behavioural approaches.

Despite the existence of a significant number of stud-
ies devoted to the analysis of energy drink consumption
among young people, most of them focus on the overall
prevalence, possible risks or physiological consequences
of consumption. In Ukraine, such studies are mostly frag-
mentary, covering individual regions or age groups, with-
out taking into account the behavioural, motivational and
informational aspects of consumption. It is particularly
important that previous studies have hardly considered re-
gional characteristics of energy drink consumption among
students of higher education institutions, in particular at
the level of individual colleges; comparative analysis be-
tween students of different courses, which allows assessing
the dynamics of food behaviour formation in the learning
process; the relationship between the level of awareness of
risks and actual consumption practices; the combination of
motivational, behavioural and physiological factors with-
in a single comprehensive study; the impact of academic
workload and stress factors on the frequency of energy
drink consumption among vocational education students.

Thus, there is a lack of comprehensive empirical data
describing the actual patterns of energy drink consump-
tion among Ukrainian students in the context of their dai-
ly educational and social activities. This creates a need for
research combining quantitative indicators, behavioural

analysis and assessment of young people’s awareness of po-
tential risks. The aim of the study was to analyse the prev-
alence, motivational factors, frequency and characteristics
of energy drink consumption among 1+-3+ year students at
the Lviv College of Hotel, Tourism and Restaurant Services.

Materials and Methods

The study was conducted during the 2024/2025 academ-
ic year at the Lviv Professional College of Hotel, Tourism
and Restaurant Services. The work was empirical in nature
and involved an anonymous online survey of students us-
ing a standardised questionnaire created in Google Forms.
A total of 166 first- to third-year students aged 15 to 18
participated in the study. The sample was formed on the
basis of accessibility and voluntariness, without coercion.
All students who agreed to complete the questionnaire and
confirmed that they were familiar with the purpose of the
study were included in the study. No exclusion criteria were
applied, which ensured the representativeness of the data
for this educational institution.

The methodological approach was designed so that
the results obtained could be easily reproduced by other
researchers under similar conditions. The questionnaire
consisted of several sections:

1) socio-demographic data (year of study, age, gender);

2) prevalence and frequency of energy drink consumption;

3) motives for consumption;

4) level of awareness of possible risks;

5) self-assessment of the impact of energy drinks on
well-being;

6) attitude towards potential harm and risky behaviour.

Most of the questions in the questionnaire were
closed-ended with fixed answer options, while some were
semi-open-ended to clarify the respondents’ positions; the
research tool was an author’s questionnaire developed with
the research objectives and tasks in mind.

Information was collected remotely by distributing
a link to the questionnaire among student groups. All re-
sponses were automatically recorded in a Google Sheets ta-
ble. The results were processed using descriptive statistics;
the statistical significance of differences between groups
was assessed at a significance level of p < 0.05. For greater
accuracy, rounding was applied in accordance with statis-
tical norms. The results were presented graphically in the
form of bar charts and histograms, which allowed for a clear
visualisation of trends and differences between courses.

The study complied with ethical standards accept-
ed in the field of public health and educational research.
Participation was voluntary, and students could refuse to
complete the questionnaire at any time. Explanations of
the purpose and content of the study were provided before
the survey began. The survey was conducted anonymously,
and no personal data of participants was collected, ensur-
ing confidentiality and protection of private information.
The study did not involve any physical or psychological
intervention and did not pose a risk to participants. The
study was conducted in accordance with the requirements
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of the European Commission [8]. The methods and tools
described make it possible to completely replicate the study
in other educational institutions using a similar approach
to sample formation and information collection.

Results and Discussion

The study provided a number of indicators reflecting the
characteristics of energy drink consumption among stu-
dents and allowing for an assessment of potential medical
and biological risks to health. An analysis of the prevalence
of energy drink consumption among students of different
courses is presented in Figure 1. As can be seen, the ma-
jority (56.6%) of respondents consume energy drinks at
least occasionally, which indicates a significant prevalence
of stimulant food patterns among students. The propor-
tion of consumers increases with the length of study and
is 50% among first-year students, 55% among second-year
students, and 66% among third-year students. This trend
may indicate the gradual formation of a stable behavioural
pattern of stimulant use in the learning process.

50

30

20

10

0
1 2 3

Year of study

Consumption rate %
N
o

Figure 1. Prevalence of energy drink consumption
Source: compiled by the author

Thus, the results obtained indicate a clear trend to-
wards an increase in the frequency of energy drink con-
sumption with an increase in the course of study, which
may be associated with the accumulation of academic and
psycho-emotional stress, sleep disturbances and increased
stress levels. At the same time, about 43.9% of the students
surveyed said they do not consume energy drinks, which
can be seen as a manifestation of a responsible attitude
towards preserving their own health. From a medical and
biological point of view, the increase in the frequency of
energy drink consumption in senior years is a cause for
concern, as regular intake of caffeine and other stimulants
can lead to functional overload of the nervous and cardio-
vascular systems. As noted by A.R. Jagim et al. [9], system-
atic consumption of energy drinks is associated with sleep
disturbances, increased heart rate, fluctuations in blood
pressure, and increased irritability, which is especially dan-
gerous at a young age. The results obtained in the current
study indicate the need to strengthen preventive measures
aimed at developing healthy eating habits and a responsible
attitude towards the use of stimulants among students.

At the same time, the occasional consumption of en-
ergy drinks, even among individuals who do not consume

them regularly, indicates a potential risk of developing
stimulant behaviour and highlights the need for preventive
measures aimed at informing students about possible func-
tional disorders of the nervous and cardiovascular systems.
An analysis of frequency of use (Fig. 2) showed that most
consumers (62%) consume energy drinks no more than
twice a month. Another 28% reported consuming them
once or twice a week, which can already be considered
regular use of stimulants. Only 10% of students said they
consume energy drinks several times a week or more often.
The distribution by year showed that third-year students
were more likely to consume energy drinks regularly, while
first-year students were more likely to consume them irreg-
ularly. The median frequency was twice a month, which is
consistent with data from European and American studies.

mVery rarely

mNo, do not consume
mYes, regularly
MYes, occasionally

2
Year of study

Figure 2. Frequency and intensity of consumption
Source: compiled by the author based on the results of a
student survey

Special attention was paid to the volume of single con-
sumption: 74% of students consume one can of energy
drink (250-500 mL) at a time, 19% consume two cans, and
7% said they sometimes consume three or more cans, which
exceeds the recommended daily intake of caffeine and can
cause acute reactions in the body. From a medical point of
view, a single intake of high doses of caffeine is associated
with the activation of the sympathoadrenal system, man-
ifested by tachycardia, increased blood pressure, tremors
and psychoemotional arousal. Such doses are particularly
dangerous for young people, whose neurovegetative regu-
lation mechanisms are still developing, which increases the
risk of functional disorders of the cardiovascular and nerv-
ous systems. Regularly exceeding the daily dose of caffeine
can also contribute to sleep disturbances, tolerance devel-
opment, and dependent stimulant behaviour.

A study of the motives for consumption (Fig. 3) iden-
tified three main categories of reasons. The first and most
common is taste preferences, which were mentioned by
49% of respondents. This indicates that energy drinks
are viewed by students not only as a means of increasing
energy levels, but also as a product with attractive taste
characteristics. The second important group of motives is
compensation for fatigue and sleep deprivation, which was
noted by 23% of respondents. This confirms the existence
of a problem of chronic exhaustion among students, who
often try to quickly restore their productivity. The third
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category is improving concentration and increasing perfor-
mance, which was indicated by 8% of respondents.

Preparation for classes =Preparation

7% Fatigue for classes
, 5% Fatigue
To improve

concentration

The !

i =To improve mood
taste is Sleep " > Mo

good eprivation Sleep deprivation

=The taste is good

49% 23%

\ To improve
concentration
To improve mood 6%

10%

{‘

Figure 3. Motives and conditions of use
Source: compiled by the author based on the results of a
student survey

This behaviour is typical for students during exam pe-
riods, when completing coursework or long-term practical
assignments. An additional 10% of students said they con-
sume energy drinks “to improve mood” or under the influ-
ence of friends, indicating social and behavioural factors

30
25

20
15
10
5
0

Do not pay Monster  Red Bull
attention
to the brand

Number of mentions

in consumption. From a medical and psychophysiological
point of view, the use of stimulants in stressful conditions
can lead to a short-term increase in performance followed
by exhaustion of the nervous system. Regular combina-
tion of psycho-emotional stress with the consumption of
caffeinated beverages is associated with increased anxi-
ety, irritability, sleep disturbances, and a decrease in the
ability to restore cognitive functions. The influence of the
social environment further increases the risk of uncon-
trolled consumption of energy drinks, which can contrib-
ute to the formation of dependent stimulant behaviour at a
young age, as emphasised by S. Kaldenbach et al. [10] and
C. Protano et al. [11].

An analysis of the popularity of energy drink brands
among students showed that only 15% of all respond-
ents do not pay attention to the brand when purchasing a
product. Most young people who consume energy drinks
consciously prefer one or more brands. When answering
the question, respondents were allowed to choose sev-
eral options, as students could consume products from
different manufacturers. In this regard, the figures reflect
the frequency of brand mentions, not the share of unique
consumers, and are calculated from the total number of
students surveyed (n=166) (Fig. 4).

Hell Nonstop Battery Pit Bull

Brand

Figure 4. Popularity of energy drink brands
Source: compiled by the author based on the results of a student survey

The study showed that Ukrainian youth most often
choose “Monster”, “Nonstop”, and “Red Bull” brands
among energy drinks. Students noted their taste, “ef-
fectiveness,” and bright marketing focus. Summarising
the data obtained, it can be noted that the popularity of
certain brands among students has medical and biolog-
ical significance, as different brands vary significantly
in their composition, particularly in terms of caffeine
concentration and the presence of taurine, guarana,
sugar and other biologically active substances, which
is essential for assessing potential health risks. Regular
consumption of beverages with a high concentration of
caffeine potentially increases the risk of functional dis-
orders of the cardiovascular and nervous systems, es-
pecially under conditions of stress and disturbed sleep
patterns. Identifying the most popular brands among
students allows to identify products with increased
stimulant load and take this into account when develop-
ing preventive and educational measures aimed at pre-
serving health.

Assessing students’ attitudes towards the impact of en-
ergy drinks on health was also an important aspect of the
analysis, as the level of awareness of potential risks directly
influences the dietary and stimulant behaviour of young
people. The results of the survey on students’ attitudes to-
wards the impact of energy drinks on the body are shown
in Figure 5. The data obtained indicate a contradictory atti-
tude of students towards potential risks. In general, 55% of
respondents consider energy drinks harmful to the body,
but a significant proportion (34.3%) consider the impact
to be neutral, which may indicate insufficient awareness
of the risks. The level of student awareness regarding the
composition of energy drinks and knowledge of the daily
caffeine intake limit are important factors in shaping re-
sponsible eating habits. The survey found that a significant
proportion of respondents do not pay attention to product
labelling or do so only occasionally, which may contrib-
ute to uncontrolled consumption of stimulants. The data
obtained indicate the need to strengthen information and
educational work in the student environment (Table 1).
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Figure 5. Students’ attitudes towards the effects of energy drinks on the body
Source: compiled by the author based on the results of a student survey

Table 1. Students’ awareness of the composition and norms of caffeine

Indicator Response category Share, %
Reading the composition of energy drinks Do not read 56.0
Occasionally 32.5
Read carefully 11.4
Knowledge of the daily caffeine intake limit “Know something” 44.0
“Know” 40.4
“Do not know” 15.7

Source: compiled by the author based on the results of a student survey

A comparative analysis of the survey results revealed
statistically significant differences in the consumption pat-
terns of energy drinks among students of different years
(p <0.05). In particular, third-year students significantly
more often reported consuming energy drinks during pe-
riods of increased academic workload, which may indicate
the formation of persistent stimulant behaviour as a way to
overcome fatigue and sleep deprivation. In contrast, first-
year students predominantly consume energy drinks on a
trial or episodic basis, which is likely related to the stage of
adaptation to new learning conditions and less pronounced
academic and psycho-emotional stress.

Second-year students occupy an intermediate position,
demonstrating a transitional type of behaviour - from ir-
regular to more frequent consumption of energy drinks,
which may reflect the gradual consolidation of stimulant
dietary habits. From a medical and biological point of view,
this dynamic is unfavourable, as regular consumption of
caffeinated beverages at a young age is associated with an
increased risk of cardiovascular and nervous system dis-
orders, chronic fatigue, anxiety disorders and sleep disor-
ders. The differences identified between courses emphasise
the need for differentiated preventive measures aimed at
forming health-saving behaviour, especially among senior
students who are at increased risk of regular consumption
of energy drinks.

The data obtained in the study are consistent with cur-
rent international trends and confirm the widespread con-
sumption of energy drinks among students. Comparing
the results with scientific publications from other countries
allows for a deeper interpretation of students’ behaviour-
al characteristics and an assessment of the risks associated

with the growing popularity of energy drinks. First of all,
the proportion of consumers (56.6%) in the Lviv college is
almost identical to the figures obtained in studies in Po-
land [12], Croatia [13] and Hungary [14], where 52% to
64% of young people consume energy drinks at least once a
month. Similar results were obtained at universities in Can-
ada, where the level of consumption among students ranges
from 53% to 70% depending on the year of study and spe-
cialisation, as evidenced by data from J.L. Reid et al. [15].
Thus, the trend observed among Ukrainian students corre-
sponds to global indicators and indicates the global nature
of the problem.

It is important to note the gradual increase in the fre-
quency and intensity of energy drink consumption with the
transition to higher years of study. According to G. Aon-
so-Diego et al. [16], first-year students were more likely to
try energy drinks for the first time, while older students
were more likely to consume them regularly. Such trends
are associated with the formation of stable behavioural
patterns in young adults. A study by J. Higgins et al. [17]
indicated that older students are more likely to use energy
drinks as a means of coping with increased academic work-
load, sleep deprivation and chronic fatigue, which is con-
sistent with the results obtained in the current study. The
authors indicate that regular consumption increases during
exam periods, which is identical to the results obtained in
the current study, where third-year students demonstrated
the highest level of consumption.

The structure of motives is no less important. In the
current study, the most common reasons were taste pref-
erences, combating fatigue and the desire to increase work
capacity. International sources, in particular the analysis
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by H. Sampasa-Kanyinga & H.A. Hamilton [18], confirm
a similar triad of motives: taste dominates in most studies
(60-70% of respondents), while increased energy and con-
centration are noted by an average of 40-55% of students.
This aspect has hardly been studied in Ukraine, which
makes the results obtained important for forming further
conclusions and recommendations.

One of the most concerning findings is the low level
of awareness among students about the composition of
energy drinks and their potential harm. Only one in four
respondents who consume such drinks said they read the
product labels. A similar level is observed among students
in Spain and France, where the proportion of informed
consumers does not exceed 30%, as reported in the work of
B. Wassef et al. [19]. Insufficient attention to the amount of
caffeine and other stimulants leads to the risk of overdose, a
problem that is actively discussed in the scientific literature.

In terms of brand popularity, the results are consist-
ent with international trends in energy drink consumption.
In particular, according to a study by ES. Oberhofter et
al. [20], the “Monster” and “Red Bull” brands occupy lead-
ing positions in the energy drink market in the European
Union and the United States, which correlates with the high
recognition of these products among young people. The
work of D. Wiggers et al. [21] shows that aggressive mar-
keting strategies, modern packaging design and an active
presence in digital media significantly influence the forma-
tion of consumer preferences among adolescent and stu-
dent youth. Similar conclusions were drawn by S. Kaur et
al. [22], who noted that branding and advertising messages
can reduce critical perception of the potential medical and
biological risks associated with energy drink consumption.

Another aspect that requires attention is the relation-
ship between energy drink consumption and sleep quality.
The data from the presented study are consistent with the
observations of I. Lasheras et al. [23], who confirmed that
students who regularly consume energy drinks are more
likely to report sleep disturbances, anxiety, and reduced
concentration during the day. This indicates the possibility
of a “vicious circle”: sleep deprivation > fatigue > consump-
tion of energy drinks > poorer sleep > even greater fatigue.

The results indicate that student behaviour is deter-
mined not only by physiological factors, but also by so-
cial and informational factors. A significant proportion of
young people do not have sufficient knowledge to critically
assess the potential medical and biological risks, as a re-
sult of which energy drinks are often perceived as a “safe”
product for everyday consumption. The study confirms
the advisability of developing targeted educational strate-
gies aimed at raising students’ awareness of the effects of
caffeine and other stimulants on the cardiovascular and
nervous systems. It is advisable to introduce preventive
measures of a medical and educational nature, in particu-
lar lectures, information campaigns and the integration of
issues of rational consumption of stimulants into health
education programmes, which can help reduce the risks of
health problems among students. Thus, the results of the

study not only reflect international trends, but also demon-
strate a number of features characteristic of the Ukrainian
student environment.

Conclusions

The results of the study allowed for a comprehensive as-
sessment of the scale and characteristics of energy drink
consumption among students of the Lviv Professional Col-
lege of Hotel, Tourism and Restaurant Services from the
perspective of medical, biological and behavioural analysis.
Analysis of the data obtained showed that energy drinks oc-
cupy a prominent place in the dietary and stimulant prac-
tices of students and are often used as a means of overcom-
ing fatigue, compensating for sleep deprivation, increasing
mental performance, or as an element of social interaction.
It was found that more than half of the students surveyed
(56.6%) consume energy drinks, with the frequency and
intensity of their consumption increasing with the length
of their course of study. Third-year students demonstrated
the highest regularity of consumption (66%), which may
indicate an accumulation of academic and psycho-emo-
tional stress, as well as the formation of stable patterns of
stimulant behaviour. From a medical and biological point
of view, this trend is unfavourable, as regular intake of caf-
feine and other stimulants is associated with the risk of
sleep disorders, increased nervous system excitability, the
development of chronic fatigue and functional disorders
of the cardiovascular system, in particular tachycardia and
fluctuations in blood pressure.

It was found that students are insufficiently informed
about the composition of energy drinks and the potential
medical and biological consequences of their consump-
tion: most respondents (56%) do not read the labels, about
60% are almost completely unaware of safe daily doses of
caffeine and, despite being aware of the possible harm,
continue to consume such drinks. This indicated the need
to strengthen the prevention of health problems by foster-
ing a responsible attitude towards the use of stimulants at
a young age. The results were consistent with international
scientific data and confirm the relevance of the problem
of uncontrolled consumption of energy drinks among
young people. Further research may focus on studying the
physiological effects of energy drinks on adolescents and
young people, analysing the long-term impact on cogni-
tive functions, behaviour and psycho-emotional state, as
well as comparing the indicators of students from different
regions of Ukraine.
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Cno)XnBaHHA eHEepreTUYHUX HANoiIB CTYAEHTAMM:
MeaukKo-6ionoriuHun Ta noBeaiHKOBUA aHAnia

AHApi IBaHUYYK

Buknagau

JIbBiBCbKMIM NpodeciiHMM KoNeax roTesIbHO-TYPUCTMYHOMO Ta peCcTOpaHHOro cepsicy
79060, Byn. IBaHa lynton, 36, M. JIbBiB, YKpaiHa
https://orcid.org/0009-0006-6433-3973

AHoTauin. CioXVBaHHA eHepreTUYHUX HAIlOiB cepell CTYHEHTCHKOI MOJIOAi € IOLIMPEHNM SABUILEM, 1O IOTpebye
HayKOBOT'O aHaJIi3y 3 OIVIANY Ha IIOTEHLIVHI pU3MKM IJI 3HOPOB’A. MeToI0 IIOTOYHOrO JOC/KeHH 0Y/I0 BUSHAYUTI
IOUIMPEHICTh, MOTUBY, YACTOTY TA iHTEHCUBHICTD CIIOXKMBAHHSA €HEPreTMYHMX HAIlOIB CTYJNEeHTaMU Pi3HUX KypCiB, a
TaKOXX OL[{HUTM iXHE CTaBJIE€HH:A JI0 IOTEHIIIHOrO BIUIMBY Ha 340POB’A. JJOCIi/KeHH IIPOBeeHO MEeTOJOM OHJIAliH-
aHKETYBaHHA cepef 166 CTYHEHTIB IepIIOro, APyroro Ta TPeTbOro KypCiB i3 BUMKOPMCTaHHAM METOMIB OIMCOBOI
CTaTMCTUKY Ta IOPiBHANIBHOTO aHa/Ti3y. YCTaHOBJIEHO, 10 TOHAJ, TOJIOBYHA OIIMTaHNUX CTY/I€HTiB BXXMBaKOTh €HepreTUYHi
Harol pery/IApHO a0o0 eli30fMYHO, IPM IIbOMY YaCTOTa IX CIIOKMBAHHSA NOCTOBIpPHO 3poCTaE 3i 36iIblIEHHAM KypCy
HaBYaHHA. BuABIEHO, 1[0 CTy[eHTH CTapIIMX KyPCiB yacTillle BXXMBaIOTh €HepreTUYHi HaIloi KiZbKa pasiB Ha TIDK/EHb
a00 IIOJEHHO, IO CBiAYUTH IpO (GOPMYBAaHHA CTINIKMX ITOBENIHKOBMX MOJe/Nell CTMMY/IATOPHOTO CIIOXVBaHHA.
Hait6inp1n monmpenyMy MOTUBaMY BXXVIBAHHA € IIOfJO/IaHH: BTOMM, KOMIIEHCAllis HecTadi CHY, MiIBUIEHHA pO3yMOBOI
IIpalle3laTHOCT] Ta CMAKOBi BIIOJOOAHH:A. YCTaHOB/IEHO, 110 3HAYHA YaCTKA PECIIOHEHTIB He YuTa€e abo e iHKOIu
3BepTae yBary Ha CKJIaJi eHepreTMYHUX HAIloiB, a TAKOXK Mae pparMeHTapHi 3HaHHA 0RO Oe3neyHol [060BOI HOpMU
kodeiny. Perynaphi crnoxmaui yacrille IOBifOMIAIOTh IPO MOPYIIEHHA CHY, MiIBUILEHY APaTiBIMBICTD, eIi3onn
cepLeOUTTA Ta 3HIDKEHHS KOHIIEHTpalil yBary, mo CBiguuTh npo (yHKI[iOHa/IbHe IepeHAIpy)KeHHS HepBOBOI
Ta cepueBO-CymMHHOI cucrteM. OTpuMmaHi pesynbTaTy BKa3ylOTb Ha HENOCTATHill piBeHb YCBiJOMJIEHHSA MEIMKO-
610/10T{YHNX pMU3KKIB, TOB’A3aHNUX 31 CIIOXXVMBAHHAM €HepPreTUYHUX HAIIOIB, Ta MOTEHLINHY CXWIBHICTD CTYAEHTCHKO]
Mononi 1o ¢opMyBaHHA CTUMY/IATOPHOI NOBefiHkM. IIpakTWyHe 3HaYeHHA NOCTII)KEHHA IONATAE€ Y MOXKIMBOCTI
BUKOPUCTAHHS OTPUMAHMX pe3y/IbTaTiB JyId po3poONeHHA Hpo¢iIakTUYHUX Ta iHGOPMAaLilHO-IPOCBITHULIBKIX
IIporpaM, CIpsAMOBAaHUX Ha IiBUIEHHA 00i3HAHOCTI CTYHEHTIB 1I0/{0 0e3IeYHOr0 CIIOK/MBAHHA eHepreTHYHIX HAlloiB
i popmyBaHHA 300pOB’A30epeXyBaIbHOI TOBEiHKY B 3aK/IaflaX OCBIiTH

Knio4oBi cnoBa: CIIOXMBaHHA CTMMYIIOBAJIbHUX HAIOIB; MOJIOADKHA XapuoBa IOBeNiHKA; PUBMKN JUIA 3[OPOB’S;
MOTVBALIiVIHi YMHHMKY; IOBERIHKOBI 0COOMMBOCTI; CTYAEHTChKa MOJIOfb; OLliHKa 00i3HaHOCTI
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Abstract. Management of complicated tooth extractions has become increasingly relevant, as clinicians are expected to
minimise surgical complications while preserving the alveolar ridge for predictable implant rehabilitation across a broader
range of anatomically and biologically compromised sites. This research aimed to systematise current evidence on risk-
adapted extraction strategies and alveolar ridge preservation methods, with emphasis on their translation into implant-
oriented clinical outcomes. A comparative analytical literature review was conducted using recent peer-reviewed studies
on radiographic planning, coronectomy, socket sealing, ridge preservation, early-healing adjuncts, and perioperative
antimicrobial prophylaxis. The synthesis shows that cone-beam computed tomography improves treatment selection for
mandibular third molars suspected of proximity to the inferior alveolar nerve, especially when panoramic radiography
suggests overlap or contact. It supports the use of coronectomy in selected high-risk cases to reduce neurosensory
complications. Evidence on alveolar ridge preservation indicates reduced post-extraction dimensional collapse, with the
clearest clinical gains in ridge width and in posterior maxillary sites where preservation lowers the future need for sinus
floor augmentation. Socket sealing with n-butyl-2-cyanoacrylate provides outcomes comparable to collagen membrane
sealing in selected clinical situations while simplifying handling. Platelet-rich fibrin improves early recovery indicators,
particularly pain and mucosal healing, whereas effects on hard-tissue dimensional outcomes remain inconsistent across
protocols. Antibiotic prophylaxis provides limited absolute benefit and supports a selective, risk-based prescribing
approach consistent with antimicrobial stewardship. The practical value of this review lies in presenting an integrated
clinical pathway that links radiographic risk stratification, selection of extraction technique, ridge preservation, and
adjunctive measures to implant-stage feasibility and patient recovery

Keywords: coronectomy; cone-beam computed tomography; inferior alveolar nerve; socket sealing; platelet-rich fibrin;
antimicrobial stewardship

Introduction

Clinical decision-making under challenging extractions
hinges on preventing neurosensory complications, con-
trolling infectious and osteitic events, and safeguarding
ridge dimensions for timely rehabilitation. Imaging ad-
vances and refined removal techniques enable selective
nerve-sparing, while preservation and biologic adjuncts
stabilise contours and support early healing. A prac-
tice-oriented synthesis that connects these elements to im-
plant-stage outcomes improve chairside planning.

Recent evidence clarifies that “complicated extrac-
tion” is not a single-risk entity but a combination of

Suggest Citation:

anatomy-driven hazards and rehabilitation-driven con-
straints. In mandibular third molars, the dominant pre-
ventable harm is neurosensory injury, and contemporary
overviews of systematic reviews quantify that coronec-
tomy shifts this endpoint downward when selection is
restricted to high inferior alveolar nerve (IAN) proxim-
ity patterns [1]. Imaging, therefore, functions as a triage
instrument: cone-beam computed tomography (CBCT)
adds value primarily when panoramic markers suggest
canal overlap or contact, because panoramic-only predic-
tion of postoperative sensory alteration is inconsistent in
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those borderline cases [2]. In parallel, extraction sockets
intended for implant rehabilitation face a time-sensitive
dimensional problem in the oral and posterior maxillary
segments. According to the works of L. Lam et al. [3] and
B. Mahardawi et al. [4], posterior-maxilla-focused syn-
theses show that ridge preservation can attenuate sinus
pneumatisation after extraction and reduce the propor-
tion of sites that later require sinus-floor elevation at im-
plant planning, translating early contour control into few-
er downstream procedures. This dual pressure — neural
protection in the mandible and volume/timing protection
in the posterior maxilla — supports a pathway that aligns
risk mapping, surgical tactic selection, and socket man-
agement with explicit implant-stage feasibility targets.

Recentpublicationsindicateashiftfrom procedure-cen-
tred reporting towards decision-centred management of
complicated extraction sites. K. Chen et al. [5] analysed the
predictive value of cone-beam computed tomography for
inferior alveolar nerve exposure during mandibular third
molar removal. They showed that three-dimensional im-
aging is clinically informative when preoperative anatomy
suggests close neurovascular contact, thereby improving
risk stratification before surgery. J.A. Ruiz-Roca et al. [2]
compared panoramic radiography with cone-beam com-
puted tomography for predicting postoperative sensory al-
terations and reported that panoramic signs alone provide
inconsistent predictive performance in borderline cases,
supporting the escalation to three-dimensional imaging
when panoramic overlap markers are present.

Systematic evidence on coronectomy has become more
consistent in defining the trade-oft profile of this technique.
EW. Kang et al. [6] conducted a systematic review and
found a lower frequency of neurosensory complications in
high-risk mandibular third molars managed with coronec-
tomy compared with complete odontectomy. At the same
time, postoperative infection rates did not show a clinically
meaningful increase under appropriate case selection. F. Di
Spirito et al. [1], in a review of systematic reviews, clarified
that the principal delayed drawback is secondary interven-
tion, mainly related to root migration or root exposure,
which improves the quality of preoperative counselling and
follow-up planning.

Evidence on ridge preservation in compromised ex-
traction sites has expanded beyond simple dimensional
outcomes. M.R. Fok et al. [7] focused on periodontally
compromised molar sockets. They reported that alveolar
ridge preservation improves post-extraction ridge main-
tenance, particularly in the horizontal dimension, there-
by supporting implant feasibility in sites at high risk of
collapse. Y.P. Wei et al. [8] confirmed the clinical value of
ridge preservation in molar regions through meta-analytic
pooling. They highlighted treatment-facilitation outcomes,
including reduced need for additional grafting at implant
placement in some cases.

Posterior maxillary sites form a distinct subgroup be-
cause post-extraction healing affects sinus pneumatization
and later reconstructive burden. L. Lam et al. [3] examined

posterior maxillary preservation and found that alveolar
ridge preservation was associated with a lower anticipated
need for sinus floor elevation in implant planning. B. Ma-
hardawi et al. [4] advanced this line of inquiry in a system-
atic review and meta-analysis, demonstrating a measurable
reduction in pneumatization-related burden after preser-
vation procedures in posterior maxillary extraction sites.

Adjunctive interventions are increasingly interpreted
through outcome-specific indications. F. Camacho-Alon-
so et al. [9] showed in a randomised clinical trial that
n-butyl-2-cyanoacrylate used for socket sealing after alve-
olar ridge preservation performed comparably to collagen
membrane sealing in selected situations, while offering
simpler clinical handling. A. Aliberti et al. [10] reported
that injectable platelet-rich fibrin improves short-term re-
covery after impacted lower third molar extraction, with
the most reproducible effects observed in pain, swelling,
and soft-tissue healing.

Despite the growing volume of high-quality evidence,
current publications usually examine imaging selection,
coronectomy, ridge preservation, biologic adjuncts, and
antimicrobial prophylaxis as separate topics. This fragmen-
tation limits direct translation into chairside decision-mak-
ing for clinicians who must integrate neuroprotection, in-
fection control, dimensional preservation, and prosthetic
timing into a single treatment plan. A practice-oriented in-
tegrative synthesis that maps these evidence streams into a
unified decision pathway remains insufficiently developed.

The purpose of this article was to develop a clinical-
ly applicable synthesis of contemporary evidence on the
management of complicated tooth extractions by linking
radiographic risk stratification, selection of nerve-spar-
ing extraction techniques, alveolar ridge preservation
strategies, and adjunctive postoperative measures to im-
plant-oriented treatment planning. To achieve this pur-
pose, the review had three interconnected objectives: first,
to analyse when cone-beam computed tomography chang-
es decision-making and supports coronectomy in mandib-
ular third molars with proximity to the inferior alveolar
nerve; second, to compare current evidence on alveolar
ridge preservation, socket sealing, and biologically active
adjuncts in relation to dimensional maintenance and early
healing; and third, to integrate evidence on selective an-
tibiotic prophylaxis into a risk-adapted clinical pathway
suitable for everyday practice.

Materials and Methods

This study was designed as an analytical-synthetic theoreti-
cal review with a clinically oriented integrative framework.
The chosen design was selected because the aim of the ar-
ticle was not to test a single intervention under controlled
conditions. Instead, it sought to combine evidence from
multiple domains of complicated extraction management,
including radiographic risk assessment, extraction tech-
nique selection, alveolar ridge preservation, adjunctive heal-
ing support, and antimicrobial prophylaxis, into a unified
treatment pathway relevant to implant-oriented practice.
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The source base consisted of peer-reviewed journal
articles, systematic reviews, meta-analyses, randomised
controlled trials, comparative observational studies, and
evidence summaries in oral surgery, implant dentistry, per-
iodontology, and dental antimicrobial stewardship. The lit-
erature search focused on publications from 2020 to 2025 to
reflect current approaches and recent changes in evidence
quality. The search for publications was conducted in lead-
ing scientific databases: Scopus, Web of Science, MDPI Jour-
nals. Studies were selected based on their thematic relevance
to complicated extraction management, explicit report-
ing of clinical outcomes, and applicability to one or more
components of the proposed pathway (neurosensory safety,
infection-related outcomes, ridge dimensional preserva-
tion, early healing, or implant-stage treatment facilitation).

A two-stage screening procedure was used. At the first
stage, titles and abstracts were screened for relevance to
the predefined thematic blocks. At the second stage, full
texts were evaluated for outcome reporting and compa-
rability with the review objectives. Data extraction was
performed using a structured template that captured
study design, patient or site characteristics, intervention
type, comparator, primary outcomes, and clinically inter-
pretable findings. The principal outcomes for synthesis
were neurosensory complications, postoperative infec-
tion or alveolar osteitis, changes in alveolar ridge width
and height, and the need for additional grafting or sinus
floor elevation at implant planning. Secondary outcomes
included soft-tissue epithelialisation, postoperative pain
dynamics (measured by visual analogue scale), swelling,
and patient-reported recovery indicators.

The review used comparative analysis to identify dif-
ferences between strategies, synthesis to integrate findings
across intervention domains, and critical interpretation to
define boundary conditions for clinical application (for
example, imaging escalation thresholds, indications for
coronectomy, and situations in which adjunctive measures
provide mainly symptomatic). The final stage consisted of
constructing a risk-adapted clinical pathway that aligns ev-
idence-supported decisions with implant-stage feasibility
and postoperative recovery.

Results and Discussion

Radiographic risk stratification and technique selection
in mandibular third molar surgery

In mandibular third molar surgery, the most common
preventable harm in anatomically challenging cases is
neurosensory injury to the inferior alveolar nerve. Cone-
beam computed tomography should be interpreted as a
decision-changing tool: its main contribution is to refine
risk stratification when panoramic radiography indicates
possible canal overlap or contact and the operative plan
would otherwise remain uncertain. J.A. Ruiz-Roca et al. [2]
showed that panoramic markers alone yield inconsistent
predictions of postoperative sensory alteration in border-
line configurations, which supports escalation to CBCT,
particularly in cases where management may change.

When CBCT indicates high IAN proximity, contem-
porary evidence supports coronectomy as a nerve-sparing
tactic under strict case selection [11]. EW. Kang et al. [6]
synthesised comparative studies and reported lower neu-
rosensory complication frequency with coronectomy in
high-risk mandibular third molars when compared with
complete odontectomy, while early infectious outcomes
did not increase in a clinically meaningful manner under
appropriate indications. E Di Spirito et al. [1] further clar-
ified the delayed trade-off profile: the principal late events
are secondary interventions associated with root migration
or root exposure. This separation of endpoints has prac-
tical consequences for counselling: the immediate benefit
concerns neurosensory safety, whereas the delayed burden
concerns the limited probability of root-related manage-
ment during follow-up.

Quantitative synthesis helps avoid overly general state-
ments. The healthcare systematic review of coronectomy
by C. Aribau-Guma et al. [12] reported very low pooled
rates of IAN injury and a low frequency of reintervention,
with most late events linked to migration dynamics. In
practice, these figures support a counselling model that ex-
plicitly distinguishes “nerve risk reduction now” from “fol-
low-up and possible late root management later”, instead
of compressing both into a single “overall complications”
statement. A complete odontectomy remains appropri-
ate in lower-risk anatomical configurations or when the
retained-root strategy is unsuitable (for example, in cas-
es with root pathology, mobility, or poor follow-up). The
clinical comparison between coronectomy and odontecto-
my therefore does not reduce to replacing one procedure
with another for all patients. The operative choice depends
on which endpoint is dominant and modifiable in a given
anatomy: in high-risk IAN proximity, technique selection
is driven by neurosensory prevention; in low-risk anatomy,
definitive removal can be prioritised without creating a late
retained-root management burden.

From an applied perspective, CBCT-guided strati-
fication is valuable when it changes the planned tactic. If
three-dimensional mapping does not alter the intended ap-
proach, its incremental value decreases. This decision-logic
connects imaging escalation to technique selection and for-
malises a risk-adapted pathway that is clinically transparent
for both surgeons and patients. Coronectomy is not opti-
mal when retained roots are infected, mobile, structurally
compromised, or when pathology extends into the roots,
because delayed root management becomes less predicta-
ble. It is similarly less suitable when follow-up capacity is
limited, as surveillance for migration-related events is part
of the trade-off profile. In such settings, complete odon-
tectomy or alternative staged management may provide a
clearer risk profile.

Alveolar ridge preservation and implant-stage feasibility
After removal of a diseased or non-restorable tooth, the ex-
traction socket undergoes bone resorption during healing.
In implant-oriented treatment planning, this resorption is
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not only a biological process but also a practical constraint,
because loss of ridge width and height can complicate
implant placement or necessitate secondary augmenta-
tion [13]. Alveolar ridge preservation (ARP) refers to a set
of immediate post-extraction techniques intended to atten-
uate dimensional collapse and to facilitate implant-orient-
ed rehabilitation. This interpretation is reinforced by more
recent cohort data focused specifically on periodontally
compromised molar sockets. A. Dai et al. [14] retrospec-
tively analysed 80 extraction sockets, including 27 treated
with alveolar ridge preservation and 53 left to heal spon-
taneously. ARP was associated with significantly small-
er post-extraction bone height loss than natural healing
(p<0.001). In sockets with a buccal-to-palatal/lingual wall
height discrepancy greater than 2 mm, the preserved sites
showed a more favourable ridge-width outcome as well
(p=0.004). Equally relevant for implant planning, the pro-
portion of sites requiring additional augmentation before
implantation was significantly lower after ARP (p =0.006).
These findings refine the practical reading of ARP: in com-
promised molar anatomy, its benefit is expressed not only
through dimensional moderation of collapse, but through a
measurable reduction in later reconstructive demand.

Meta-analytic evidence provides clinically interpreta-
ble estimates for ARP effects in high-risk sockets. Accord-
ing to M.R. Fok et al. [7], in periodontally compromised
molar sites, pooled data indicate that ARP achieves a meas-
urable gain in ridge geometry compared with spontaneous
healing, with the most consistent signal in ridge width and
a smaller, more variable signal in ridge height. For chairside
interpretation, the key message is not “no resorption’, but
a meaningful attenuation of collapse that improves pros-
thetically driven implant positioning and reduces the prob-
ability that a site will cross a threshold requiring extensive
secondary augmentation. At the same time, heterogeneity
across protocols (socket morphology, flap design, sealing
approach, graft selection, and follow-up timing) explains
why some cohorts show modest height effects and why cer-
tainty is reduced even when directionality is stable.

M.R. Fok et al. [7], along with Y.P. Wei et al. [8], re-
ported that ARP yields the most reproducible dimension-
al benefit in ridge width in molar regions, whereas ridge
height effects are smaller and more protocol-dependent.
Meta-analytic pooling in periodontally compromised mo-
lar sites provides clinically interpretable estimates for di-
mensional preservation. In the meta-analysis synthesised
by M.R. Fok et al. [7] and colleagues, ridge width change
favoured ARP at clinically relevant measurement levels,
and ridge height outcomes also shifted in favour of pres-
ervation, while certainty ratings remained low to very low
due to heterogeneity and limited study counts. These quan-
titative signals support ARP as a geometry-stabilising step
for implant planning, while simultaneously explaining why
ARP does not eliminate augmentation needs in every case.
Vertical gains or attenuation of vertical loss are reported
as smaller and more variable, but still clinically relevant in
sites where implant trajectory and restorative emergence

profile depend on contour stability. This outcome pattern
is particularly meaningful in periodontally compromised
molar sites, where defect morphology and pre-existing
bone loss increase the risk of post-extraction collapse.

Comparative synthesis suggests that “ARP” should be
read as a family of protocols. Outcomes differ between
xenograft-based approaches combined with barrier pro-
tection, collagen-membrane protocols, and strategies that
rely on simplified sealing when socket containment allows
stable early wound conditions. Review by B. Maharda-
wi et al. [4] comparing bone mineral grafts combined with
membranes with alternative preservation approaches indi-
cated that material selection and barrier strategy influence
dimensional stability, particularly in sites with thin buccal
plates or pre-existing periodontal defects. For this reason,
ARP advantages should be discussed as conditional: the
most predictable width preservation is reported when a
space-maintaining graft is paired with a sealing or mem-
brane strategy that protects early healing, whereas simpler
approaches are mainly suited to contained sockets and less
demanding defect morphologies.

A recurring practical consequence across studies is
treatment facilitation at the implant stage: ARP increases
the proportion of sites that remain closer to implant-ready
conditions and reduces the expected burden of additional
grafting at placement in selected cases. The evidence does
not support an overgeneralised claim that ARP eliminates
later augmentation in all sites. Instead, it supports a more
precise statement: ARP improves the starting geometry
for subsequent rehabilitation and, in many cases, reduces
the scale or probability of secondary reconstructive pro-
cedures. ARP is less likely to deliver a meaningful benefit
when implant rehabilitation is not planned, when socket
anatomy is unfavourable for space maintenance, or when
defect morphology prevents stable early protection of the
grafted site. In addition, severe buccal plate deficiency and
complex combined defects may require advanced regen-
erative approaches beyond standard ARP protocols, and
simple preservation measures may not prevent the need
for later augmentation.

Posterior maxillary sites, sinus pneumatization,

and downstream procedural burden

Posterior maxillary extraction sites require separate dis-
cussion because healing in this region interacts with the
maxillary sinus. After extraction, sinus pneumatization
(downward expansion of the sinus cavity) can reduce avail-
able bone height and increase the likelihood of sinus floor
augmentation before implant placement. More specifically,
L. Lam et al. [3] reported in a pilot posterior-maxilla study
that radiographic criteria indicated a potential need for lat-
eral-window sinus floor elevation in 89% of spontaneous-
ly healed control sites, compared with 41% of sites treated
with ARP. B. Mahardawi et al. [4] later confirmed this trend
in a meta-analysis of 11 studies, showing that ARP reduced
sinus pneumatization (standardized mean difference
(SMD) is -0.88; 95% confidence interval (CI) is from -1.19
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to -0.58; p<0.00001) and substantially lowered the odds of
sinus floor augmentation at implant placement (odds ra-
tio (OR) is 0.18; 95% CI from 0.09 to 0.36; p <0.00001),
with an accompanying benefit for ridge height preservation
(SMD =1.33;95% CI from 0.58 to 2.09; p=0.0005).

Even with variability in protocols across included stud-
ies, the direction of effect supports planning ARP as a pre-
ventive step in implant-intended posterior maxillary sites.
The practical significance of this trend is substantial be-
cause avoiding or reducing sinus augmentation can short-
en treatment time, lower the cumulative surgical burden,
and simplify staged rehabilitation. At the same time, the
evidence base in this subgroup remains methodologically
mixed (pilot studies, observational designs, pooled analy-
ses with variable protocols) [3, 4]. For that reason, posterior
maxillary ARP should be viewed as a preventive step with
high practical plausibility and supportive evidence. The
strongest formulation supported by the current corpus is
that ARP in the posterior maxilla improves the probability
of a more straightforward implant-stage pathway.

Socket sealing methods and biologically active adjuncts
for early healing

Once the extraction socket is managed with or without graft
material, the following decision concerns closure and ad-
juncts. Two frequently discussed categories are socket seal-
ing methods and platelet concentrates. In ARP protocols,
socket sealing is used to stabilise the wound environment
and protect the grafted site during early healing. Controlled
clinical evidence indicates in the review E Camacho-Alon-
so et al. [9] that n-butyl-2-cyanoacrylate (a medical tissue
adhesive) can provide outcomes comparable to collagen
membrane-based sealing in selected cases, while simplify-
ing chairside handling. This finding is clinically useful be-
cause it expands the set of viable options without implying
that any single material is universally superior. The practi-
cal boundary is defect morphology and closure conditions.
Cyanoacrylate-based sealing is most suitable in contained
sockets or cases where the soft-tissue situation allows stable
protection without complicated membrane management.
In more demanding defects requiring space maintenance
or advanced regenerative control, membrane-based ap-
proaches remain preferable.

Platelet-rich fibrin (PRF) is an autologous blood-de-
rived fibrin matrix used as a biologically active adjunct
to support healing [15]. Quantitative pooling from ran-
domised trials indicates that PRF effects concentrate in
early recovery endpoints. Meta-analytic synthesis P. Ha-
jibagheri et al. [15] reported clinically relevant improve-
ments in swelling and trismus measures, and a reduction
in dry socket frequency across several pooled compari-
sons, while pain metrics show improvement primarily
in the first postoperative days. In contrast, dimension-
al hard-tissue endpoints are inconsistent across proto-
cols, partly because studies vary in PRF preparation,
application form (membrane versus injectable), surgical
complexity, and follow-up timing. This profile supports

positioning PRF as a recovery-focused adjunct that im-
proves patient-centred outcomes. A large RCT-focused
meta-analysis by L. Ye et al. [16] aggregated randomised
trials and reported that PRF is associated with improve-
ments in early recovery outcomes after mandibular third
molar surgery, including pain and swelling metrics, and
with a reduction in dry socket frequency in several pooled
comparisons. At the same time, hard-tissue endpoints
were more protocol-dependent, which supports restrict-
ing PRF claims to recovery-oriented outcomes unless
ridge-dimension data are explicitly measured within a
comparable design. In contrast, hard-tissue dimensional
outcomes are less consistent and depend strongly on pro-
tocol details, indication, and comparator.

This pattern supports a targeted indication strategy.
PREF is best positioned as an adjunct for symptom control
and soft-tissue recovery, particularly in cases with antic-
ipated higher postoperative discomfort, longer surgical
time, or closure fragility [15, 16]. Clinical interpretation
is improved by separating PRF formats and indications.
Injectable PRF is typically discussed in the context of im-
pacted third molar surgery where the target outcomes are
pain, swelling, and mucosal recovery, whereas PRF mem-
branes are more often discussed as wound-cover or filler
adjuncts in sockets where soft-tissue stability is a concern.
In practical terms, PRF offers greater incremental value
when baseline surgical trauma is higher or when early
recovery is expected to be prolonged; in low-trauma ex-
tractions, the absolute recovery gain is smaller and may
not justify routine use. The reviewed evidence does not
support presenting PRF as a primary determinant of final
ridge geometry across all extraction scenarios. PRF is not
an optimal stand-alone strategy when the primary objec-
tive is dimensional ridge preservation, because recovery
improvements do not reliably translate into maintained
ridge geometry. It should therefore be considered comple-
mentary to structural preservation measures.

Prophylactic antibiotics and antimicrobial stewardship
in complicated extraction pathways

Antibiotic prophylaxis remains one of the most debated
components of dental surgery pathways because it involves
balancing individual benefits against population-level
harms associated with antimicrobial overuse. O. Camps-
Font et al. [17] reported a small absolute advantage for
infection-related endpoints in pooled comparisons after
lower third molar extraction, supporting selective. N. De
Angelis et al. [18] further showed that prescribing patterns
vary substantially across studies and clinical settings, re-
inforcing that low-risk clean surgery yields limited incre-
mental benefit while increasing unnecessary exposure. Evi-
dence synthesis focused specifically on third molar surgery
helps separate relative effects from prescribing practice
variation. E. Torof et al. [19] summarised randomized and
comparative evidence and highlighted substantial hetero-
geneity in timing, duration, and antibiotic selection across
protocols, which partly explains inconsistent translation
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into uniform chairside regimens. Their meta-analytic con-
clusions support selective use in cases with elevated base-
line risk, while routine coverage in low-risk cases yields a
limited absolute advantage and increases unnecessary ex-
posure. In the reviewed literature, prophylactic antibiotics
are associated with small absolute reductions in postoper-
ative infection and alveolar osteitis in selected settings, but
not with a benefit profile strong enough to justify routine
use in all extractions.

This selective interpretation is consistent with the
broader contemporary guidance synthesis by D. Vidovi¢
Juras et al. [20]. Their 2024 review showed that indica-
tions for antibiotic prophylaxis before dental procedures
have been substantially narrowed over time because of
antimicrobial resistance and unnecessary prescribing.
The authors note that prophylaxis before invasive dental
procedures remains justified mainly for narrowly defined
high-risk groups, especially selected patients at risk of in-
fective endocarditis, whereas routine coverage is generally
not recommended for patients with artificial joints and is
not required in controlled diabetes. In practical terms, this
supports embedding antibiotic decisions into explicit med-
ical-risk stratification.

Evidence summaries and stewardship-focused anal-
yses [20, 21] converge on a selective prescribing model:
prophylaxis is more defensible in patients or procedures
with higher baseline risk (for example, substantial bone re-
moval, prolonged surgery, pre-existing infection burden, or
relevant host-related risk factors), whereas routine dispens-
ing in low-risk clean surgery adds avoidable exposure. This
interpretation aligns with antimicrobial stewardship, which
prioritises minimal adequate exposure and structured indi-
cations. For pathway design, the implication is operational.
Antibiotic decision-making should be embedded in explic-
it risk thresholds and charted as part of the treatment plan.
Qualitative stewardship research by C. Martine et al. [22]

Extraction
Tactic Selection

Risk CBCTi Imaging
Stratification (When Indicated)

ll Coronectomy l

p

Pre-Operative
Assessment:

=

/ Dimensional

W Risk

Socket
Management

in the dental sector shows that implementation barriers are
often organisational rather than pharmacological, includ-
ing inconsistent interpretation of guidance, limited audit
feedback, and weak integration of stewardship prompts
into routine clinical workflows. These findings justify pre-
senting antibiotic decisions as an explicit pathway node
with documented triggers and post-operative review.

Illustrative scenarios and their place in the review

To facilitate interpretation for a multidisciplinary reader-
ship, two illustrative scenarios may be retained in the arti-
cle as didactic examples derived from recurrent patterns in
the reviewed literature. They are not presented as primary
empirical evidence and do not alter the comparative con-
clusions of the review. These scenarios should explicitly
include boundary conditions. Coronectomy is less suitable
when retained roots are infected, mobile, or structurally
compromised, and when follow-up capacity is limited, as
delayed root management becomes more difficult to con-
trol. ARP may yield smaller benefits in sockets with unfa-
vourable anatomy for space maintenance, in cases without
implant-intent rehabilitation, or when patient-related fac-
tors restrict biomaterial use; in such situations, the pathway
should prioritise atraumatic extraction and site-specific re-
habilitation planning [23]. A mandibular third molar sce-
nario with proximity to the IAN on CBCT can illustrate the
shift from complete odontectomy to coronectomy and show
how the literature-based benefit is concentrated on neuro-
sensory risk reduction, with re-intervention risk discussed
separately [1, 6, 12]. A posterior maxillary or compro-
mised molar extraction scenario can illustrate ARP-based
dimensional preservation and the rationale for reduced
downstream augmentation burden in implant planning [3,
4, 8]. The integrated sequence of decisions is summarised
in Figure 1, which links preoperative stratification to im-
plant-stage feasibility checks in a single operational pathway.

Selective
Antiblotic Decision

Implant
Feasibllity Check

Postoperative
Monitoring

{
3 % Infecfion ||l
o Risk

Figure 1. Integrated risk-adapted pathway for complicated tooth extraction management
and implant-oriented follow-up

Source: author’s schematic

The pathway in Figure 1 can be read as a sequence
of conditional decisions. The first branching point is risk
domain definition: suspected high proximity to the infe-
rior alveolar nerve leads to imaging escalation and, when
confirmed, shifts the preferred tactic towards coronecto-
my, whereas implant-intended sockets with high-dimen-
sional risk trigger ridge-preservation planning. The figure
also makes explicit that postoperative monitoring is not

generic follow-up but an outcome-linked checkpoint:
neurosensory status after mandibular surgery, soft-tissue
closure stability after sealing/adjunct use, and early ridge
configuration before implant planning. In practice, this
structure helps standardise documentation in clinical
records by linking each action (CBCT order, technique
choice, socket management, antibiotic decision) to a de-
fined outcome domain. The figure, therefore, provides a
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transparent justification chain that can be audited and
reproduced across operators. For clinical use, the figure

should be interpreted alongside the boundary conditions
summarised in Table 1.

Table 1. Risk-adapted management matrix for complicated tooth extractions:
clinical domains, expected benefits and boundary conditions

Clinical Typical clinical Primary Preferred strategy Anticipated Evidence Boundary conditions/
domain scenario objective (when indicated) benefit orientation | when not preferred
Lower risk of IAN- Not preferred when
andibular thir S related sensor stematic roots are mobile,
Mandibular third lated Systemat t bil
Neurosensory - - Minimise . C -
; molar with high Coronectomy with | complications; no reviews/ non-restorable due to
risk s neurosensory - . -
IAN proximity on g retained roots apparent increase meta- pathology extending
management : - injury Sn : .
imaging in infection under analyses into roots, or follow-up
proper selection is unlikely/unreliable
Better anatomical Not preferred as
Reduce o L -
. . . . discrimination; routine imaging for
Deep impaction diagnostic CBCT-based . .
Neurosensory . - . - more accurate Comparative | all cases; low added
: with uncertain uncertainty mapping of . . . .
risk . selection of imaging value when panoramic
panoramic before the root-canal . I
management . . - - . coronectomy evidence findings are clearly low
interpretation choosing a relationship .
- vs complete risk, and management
technique
odontectomy would not change
. Complete Definitive removal Clinical No'F preferred n
. Mandibular Complete . - . confirmed high-risk
Extraction . . . odontectomy without retained standard; .
. third molar with | removal with X . IAN proximity patterns
technique - . (standard roots; no re-entry | comparative " .
- low neural-risk predictable - - . where nerve injury risk
selection - atraumatic for migration- coronectomy :
anatomy healing - . becomes the dominant
approach) related issues evidence
preventable harm
Reduced ridge ir:OEa[r)\rterfst:;T)?liv::t?gn
Periodontally Preserve the ARP using graft width loss; 'mp
. . . . . . is not planned, socket
Alveolar ridge compromised ridge contour material (e.g., improved Systematic - .
. . L i - anatomy is unsuitable
preservation/ | molar extraction for later deproteinised probability of reviews/ -
. . - . : for meaningful
implant site planned prosthetically bovine bone implant-stage meta- .
L N R . . i psns - preservation, or
feasibility for implant driven mineral) with soft feasibility with analyses -
s . . - . o patient factors
rehabilitation implantation | tissue protection less additional P
- preclude additional
augmentation .
material use
Postgrlor Lower probability Not preferred asa
. maxillary . guarantee against
Posterior . . Reduce of later sinus floor . ; .
) extraction site . P Meta-analysis | sinus augmentation;
maxillary s . downstream ARP at the time augmentation in - -
with risk of sinus . : X + pilot effect size depends on
treatment - reconstructive of extraction selected cases; . . .
lannin pneumatization burden reservation of evidence residual bone, sinus
P s and later implant P AT anatomy, and defect
- treatment timeline
planning morphology
- Comparable early .NOt preferred
. Stabilise in complicated
Socket A contained outcomes to -
. - the socket n-butyl-2- . defects requiring
sealing/ socket in the ARP : collagen membrane | Randomised
. environment cyanoacrylate > L. . membrane-based
wound protocol requires - sealing in selected | clinical trial .
: L and support sealing ) > T space maintenance or
protection | simplified closure . situations; simpler .
early healing . advanced regenerative
handling
control
Cases with an Not preferred as a
. Platelet-rich . universal substitute for
expected higher | Improve early Lo . Lower early pain/ .
Recovery : : . fibrin (including P RCT + meta- | structural preservation
- pain/swelling postoperative | . - swelling; faster
adjuncts injectable forms - analyses methods when the
burden or soft- recovery . mucosal healing . AR
tissue fragilit where appropriate) primary objective is
gty ridge geometry control
o Lower Slight absolute Not preferred as
Higher-risk . . . L Network routine coverage in
. infection/dry Selective reduction in . .
. . extraction . . . meta- low-risk clean surgery;
Antimicrobial . - socket risk prophylactic postoperative . . .
. profile (patient/ e a2 . ] . analysis + avoid habitual
stewardship while limiting antibiotics with infectious . . .
procedure- P D +stewardship | prescribing without
unnecessary | explicit indication complications . -
related) . reviews documented risk
exposure in selected cases triggers

Source: author’s compilation

Table 1 serves as a triage matrix, converting heterogene-
ous evidence into domain-specific chairside decisions with
explicit boundary conditions. For mandibular third molars,

the table separates “neurosensory risk management” from
“standard low-risk extraction”, which prevents an automat-
ic escalation to coronectomy or CBCT when anatomy does
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not justify it. For implant-intended sites, the table distin-
guishes between structural objectives (ridge contour pres-
ervation) and recovery objectives (pain/swelling reduction),
thereby reducing the inappropriate substitution of biologic
adjuncts for ridge-preservation measures [24]. The poste-
rior maxilla line explicitly links early socket management
to downstream procedural burden, clarifying why preser-
vation is discussed in terms of sinus-related augmentation
probability. The “Evidence orientation” column helps clini-
cians interpret how strongly each line is supported (for ex-
ample, meta-analytic pooling versus single RCT evidence)

and supports proportional decision-making. Finally, the
boundary-condition column operationalises “when not
preferred” scenarios (poor follow-up capacity, unfavour-
able socket anatomy, non-implant-intent cases), direct-
ly addressing real-world constraints and preventing the
over-application of preservation or antibiotic strategies. To
complement this matrix, Table 2 reorganises the same evi-
dence into an outcome-oriented format and shows the pre-
dominant direction of reported effects across intervention
comparisons, allowing a faster comparison of where the ev-
idence signal is stronger, conditional, or mainly procedural.

Table 2. Direction of outcome signals across reviewed interventions (qualitative synthesis with certainty orientation)

Need
Main for grafting
Intervention Nerve Infection/ | Ridge | Ridge or sinus Certainty Main interpretation
. outcome s R X . . .
comparison d . injury | dry socket | width | height | augmentation orientation boundary
omain .
at the implant
stage
Coronectomy vs Moderate-to- Benefit depgnds
complete Neurosensory - . on correct high-

. . N2 & n/a n/a n/a high (multiple . .
odontectomy (high | protection syntheses) risk selection and
IAN risk anatomy) Y follow-up capacity

CBCT-guided Moderate
a?}fg:;?gl;l Decision N2 (coin[;a:ﬁtlve Advantage declines
planm‘n (wher): quality/ (indirect, & n/a n/a n/a evidegnceg+ when imaging
P g W selection via better . does not change
panoramic . +consistent
accuracy selection) L management
markers suggest clinical
proximity) rationale)
ARP PN
(graft + sgalmg/ Dimensional (usually Moderate The effect varies
protection) vs - u by defect
spontaneous preservation/ n/a & ™ smater NZ (meta- morphology,
- implant than the analyses with el
healing oo . . materials,
- - feasibility width heterogeneity)
in compromised and protocol
- effect)
molar sites
Dimensional Low-to-
ARP in posterior preservation/ d (sinus floor moderate Not a guaranteed
nP sinus-related n/a &~ ™ T augmentation (subgroup- substitute for sinus
maxilla vs no ARP - -
downstream frequency) | focused, mixed augmentation
burden designs)
Early NN Moderate for
. (symptom- . Most reliable
PRF adjunct vs recovery/ . early symptoms; - -
. n/a linked < o n/a for pain, swelling,
standard care soft-tissue lower for hard- :
. recovery . and mucosal healing
healing . tissue outcomes
quality)
Cyanoe}crylate Socket Moderate (trial- Applicability
sealing vs . -
sealing/ level evidence | depends on socket
collagen - n/a &~ > & n/a -

. handling for selected containment and
membrane sealing racticalit indications) closure conditions
(selected sockets) P Y

Selective Moderate Requires explicit
prophylactic Infectious J (small for selected risk indication;
antibiotics vs complication n/a absolute n/a n/a n/a profiles; stewardship
no antibiotics prevention effect) low for routine | opposes default use

(indicated cases) use justification | in low-risk cases

Notes: arrows indicate the predominant direction of reported effects in the reviewed literature and do not imply equal effect magnitude

or equal certainty across intervention categories. “Certainty orientation” is a pragmatic reading aid and not a formal GRADE assessment
Source: author’s compilation

Table 2 highlights three clinically stable patterns across
intervention classes. First, the strongest directional signal
is endpoint-specific: coronectomy improves neurosensory

safety in high IAN-risk anatomy, while it does not aim to
improve ridge dimensions, preventing conflating nerve
outcomes with socket-geometry outcomes. Second, ridge
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preservation shows the clearest structural signal at com-
promised molar sites and, in the posterior maxilla, trans-
lates into a downstream reduction in the need for sinus-re-
lated augmentation; this supports describing ARP as a
rehabilitation-facilitation measure. Third, PRF demon-
strates the most reproducible benefits in early recovery
endpoints (pain, swelling, trismus, dry socket) while
hard-tissue outcomes remain protocol-sensitive, which
justifies restricting claims to recovery-oriented outcomes
unless dimensional endpoints are measured. The antibi-
otic line shows a small absolute benefit combined with
high numbers needed to treat in contemporary synthesis,
which supports selective prescribing and strengthens the
stewardship rationale. Overall, the table helps clinicians
choose “what to optimise” (nerve safety, dimensions, re-
covery, infection risk) before selecting “how to act’, there-
by reducing mismatched interventions.

Integrated synthesis, limitations of the evidence base,
and clinical pathway logic
CBCT escalation has the greatest practical value when it
changes technique selection in suspected high IAN proximi-
ty, because the evidence on coronectomy points to a marked-
ly lower neurosensory risk in properly selected cases: a 2025
meta-analysis of 34 studies by EW. Kang et al. [6] covering
7,115 mandibular third molars reported a 90% relative re-
duction in inferior alveolar nerve injury versus full extrac-
tion (relative risk (RR) is 0.10; 95% CI 0.0-0.2), while proce-
dure-specific trade-offs remained limited, including surgical
reintervention in 3.63% (111/3,055), root exposure in 2.66%
(61/2,290), and failure in 2.79% (119/4,261). This pattern
is consistent with a 2021 systematic review R.C.S. Pévoa et
al. [25], which documented inferior alveolar nerve injury
in only 0.59% of coronectomy procedures, reintervention
in 1.13%, and root removal in 5.28% of cases. A review of
reviews by E Di Spirito et al. [1] likewise characterised coro-
nectomy as a viable option in high-risk cases, reporting infe-
rior alveolar nerve injury as rare at 0.76%, while identifying
root exposure as the main reason for secondary intervention
(16.76%), followed by infection (4.55%) and pain (2.84%).
ARP yields clinically interpretable dimensional pres-
ervation in compromised molar sites, with meta-analytic
by M.R. Fok et al. [7] pooling reporting a mean differ-
ence of 3.80 mm in mid-buccal ridge width (1 mm below
crest) and 2.18 mm in mid-buccal ridge height in favour
of ARP, while certainty remains low due to heterogeneity.
Moreover, PRF showed reproducible early-recovery effects
in mandibular third molar surgery. In a meta-analysis of
33 randomised trials [16], PRF improved swelling (SMD
-1.48) and trismus (SMD -0.35) and reduced pain metrics
(RR 0.454 in one pooled comparison), whereas hard-tissue
endpoints remained protocol-sensitive. In turn, antibiotic
prophylaxis shows small absolute benefits combined with
high treatment thresholds; a network meta-analysis report-
ed numbers needed to treat of 25 for dry socket reduction
and 18 for surgical site infection reduction after lower third
molar extraction, supporting selective [17, 26].

The evidence base still has interpretive limits. Me-
ta-analyses and systematic reviews frequently combine
heterogeneous defect classes, surgical protocols, bioma-
terials, sealing strategies, and follow-up intervals, which
reduces direct comparability between studies and limits
the development of rigid, universal recommendations [4,
8, 18]. Some clinically relevant downstream outcomes (es-
pecially posterior maxillary sinus-related endpoints and
implant-stage procedural burden) remain supported by
mixed-quality evidence and require further standardisa-
tion [15, 18]. For this reason, the proposed pathway should
be read as an evidence-guided framework with boundary
conditions. Its practical strength lies in organising deci-
sions by dominant risk domain: neural risk drives imaging
escalation and nerve-sparing extraction choices; dimen-
sional risk drives ARP decisions in implant-planned sites;
symptom burden drives adjunct selection; infectious risk
drives selective antibiotic prescribing. This sequencing im-
proves consistency in chairside planning while preserving
flexibility for site-specific judgement.

Conclusions
The analysis was structured around radiographic stratifica-
tion, selection of extraction technique, alveolar ridge pres-
ervation, adjunctive healing support, and infection-control
decisions in implant-oriented care. The review showed that
decision quality improves when CBCT is used selectively for
mandibular third molars with suspected proximity to the in-
ferior alveolar nerve. Three-dimensional assessment refines
the operative plan in cases where panoramic imaging leaves
uncertainty. In this treatment domain, coronectomy appears
justified mainly for high-risk anatomical configurations.
The analysed literature indicates a pronounced reduction
in neurosensory injury. At the same time, delayed root-re-
lated events remain acceptable under proper follow-up.
The analysis of alveolar ridge preservation confirmed
the practical significance of immediate socket management
for future rehabilitation. Preservation procedures reduce
post-extraction dimensional collapse. They increase the like-
lihood of more favourable conditions at the implant stage.
The most stable signal was observed for ridge-width mainte-
nance. Vertical outcomes were more variable. They depend-
ed on defect morphology, biomaterial choice, sealing strat-
egy, and follow-up interval. A separate analysis of posterior
macxillary sites showed that preservation in this region is as-
sociated with alower sinus-related procedural burden at later
treatment stages. This finding strengthens the clinical inter-
pretation of ARP as a measure that affects tissue contour and
the complexity of subsequent reconstructive intervention.
The review of adjunctive measures showed that socket
sealing with n-butyl-2-cyanoacrylate provides results com-
parable to collagen membrane sealing in selected contained
sockets. At the same time, it simplifies chairside handling.
Platelet-rich fibrin was primarily supported asa recovery-ori-
ented adjunct. The most reproducible effects concerned
pain, swelling, trismus, and mucosal healing. In contrast,
dimensional hard-tissue outcomes remained inconsistent
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across protocols. The evidence on antibiotic prophylaxis
showed only a limited absolute benefit. It supported selective
prescribing based on patient- and procedure-related risks.

The general scientific value of this synthesis lies in the
shift from isolated evaluation of individual procedures to
an integrated treatment logic. Within this logic, each in-
tervention is interpreted through the dominant modifia-
ble risk: neural, dimensional, symptomatic, or infectious.
The main limitations of the review were heterogeneity of
surgical protocols, variation in socket morphology, differ-
ences in outcome definitions, and unequal methodological

implant-stage burden. It should compare preservation pro-
tocols within defect-defined subgroups. It should likewise
develop unified prospective designs that jointly assess neu-
rosensory safety, ridge stability, postoperative recovery, and
the feasibility of subsequent implantation.
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00’eM a/bBEOJSIPHOTO TIpebeHs I IIPOTHO30BaHOI iMITaHTaniitHOI peabimitarii. MeTolo [OCIimKeHHS 6YI0
CUCTEMATU3yBaTK Cy4acCHI HaHi I[OJO PU3MK-AfANTOBAHMX IIfXONIB O BMAaneHHs 3y6iB i MeToniB 36epeXxeHHs
aJIbBEO/IIPHOTrO rpebeHs 3 OpieHTalli€el0 Ha KTiHIYHI HACTIAKY, OB sI3aHi 3 TOJa/IbIINMM iMITTAHTOIOTIYHMM JIIKYBaHHSM.
Y po6oTi BUKOHAHO aHaJiTMYHe NOPIBHAHHA NMyOMiKallili, IPUCBAYEHUX IPOMEHEBOMY IUIAHYBaHHIO, KOPOHEKTOMil,
repMeTusanil JIyHKM, 30epeXeHHIO TIpebeHs, afI0BAaHTHMM 3acobaM pPAaHHBOTO 3arO€HHs Ta IepiolepariifHii
aHTHOaKTepiaIbHil IpodinakTuLi. Y3araabHeHH: JaHUX T0KA3aJIo, 10 KOHYCHO-IIPOMeHeBa KOMIT I0TepHa ToMorpadis
HifIBUIIY€e TOYHICTb BUOOPY TAKTUKY TPV HYDKHIX TPETiX MOJIApax 3a Mifjo3py Ha 6/IU3bKICTD IO HIDKHbOAIBBEO/LAPHOTO
HepBa, OCOONMBO 3a HAasABHOCTI O3HaK IepeKpUTTSA ab0 KOHTAKTy Ha INAHOPAaMHill peHTreHorpami, Ta CIIpUsE
OOIPYHTOBAHOMY 3aCTOCYBAHHIO KOPOHEKTOMII y TAI[i€HTIB TPy BUCOKOTO PUSMUKY [/IsI 3HIDKEHHS HePOCEHCOPHUX
ycknagHeHb. JlaHi OO 30epeXXKeHHs aIbBEONAPHOrO TIpebeHs CBifuaTh IIPO 3MEHIIEHHS IOCTeKCTPaKLiiiHOTO
KOJIAIICY TKAHUH, IPUYOMY HailBUPasHILIMII KIiHIYHMIT e(eKT CIIOCTepIiraeThCs LIOK0 WMPUHU IpebeHs i B AinsgHKax
3aJJHbOTO BilIi/Ty BepXHbOI ILIle/IeIIN, [ie pAHHE BTPYYaHH:A 3HVDKYE JIMOBIPHICTD IIOJA/IBIIOI IIOTPeOU Y CMHYC-Tip TUHTY.
Tepmerusanis nyHKM n-OyTni-2-1jaHoOaKpuiIaToM y BifibpaHux KIiHIYHMX CHUTyallifx 3a0esiedye pesy/IbTaTH,
CIiBCTaBHI 3 BUKOPMCTAHHIM KO/MAareHOBOI MeMOpaHM, 3a HpPOCTIIIOro BMKOHaHHs. [lmasma/¢dibpuH, 36arauenmit
TpoMboIMTaMI, TTIOKPAIllye paHHI TOKA3HUKY BifHOB/IEHHS, HacaMIlepeyl Oi/b i 3aTO€HHA CMM30BOI 060MTOHKY, TOMI K
BIUIMB Ha >KOPCTKOTKaHVMHHI pO3MipHi mapaMeTpy NUIIA€TbCA HEOFHOPITHUM MiX IPOTOKO/IaMI. AHTHOaKTepialbHa
npodinakTika Mae o6MexeHuit abCoMOTHMIT eeKT i miATPUMYye BIOIPKOBMIT MIAXIK KO MPM3HAYEHHs BIAMOBIfHO 10
IHMBIfyaNbHOTO PU3KKY Ta NPUHLMINB aHTUMIKpOOHOI o6auHOCTi. [IpakTiMyHa LiHHICTD JOCTIKEHHS IONATAE Y
1106yOBi iHTerpOBaHOro KIiHIYHOTO MapLIPYTY, KU HOefHYE cTpatudikanio pusnky, Bubip XipyprivHoi TakTUKH,
30epe>KeHHA JIYHKI Ta IiC/IA0IepaLiiiHIii CYIIPOBi i3 OLIIHKO0 IIPUAATHOCTI 1O iMIUIaHTaLil

KniovoBi cnoBa: KOPOHEKTOMis; KOHYCHO-IIPOMEHeBa KOMITIOTepHa ToMorpadis; HIDKHbOAIbBEO/SIPHUIT HepB;
repMeTu3allis TyHKy; 36aradeHust Tpombonytamu GpibpyuH; aHTUMIKpoOHa 06auHIiCTD

Ukrainian Journal of Medicine, Biology and Sports, 2025, Vol. 10, No. 4 33


https://doi.org/10.3390/dj13030107
https://doi.org/10.3390/medicina59030422
https://doi.org/10.3390/dj12110364
https://doi.org/10.1016/j.lanmic.2025.101185
https://doi.org/10.1093/jacamr/dlae082
https://doi.org/10.7759/cureus.100755
https://doi.org/10.1111/clr.14314
https://doi.org/10.3390/healthcare9060750
https://doi.org/10.1016/j.bjoms.2021.06.016
https://orcid.org/0009-0002-0564-4545

UKRAINIAN JOURNAL
OF MEDICINE, BIOLOGY AND SPORTS

Journal homepage: https://uajmbs.com.ua/en
Article’s History: Received: 30.07.2025; Revised: 23.10.2025; Accepted: 27.11.2025; Published: 29.12.2025

Volume 10, No. 4. 2025

ISSN 2415-3060
e-ISSN 2522-4972

UDC 616.34-007.272-006-089
DOI: 10.63341/ujmbs/4.2025.34

Age- and gender-specific characteristics
of the course of acute intestinal obstruction caused
by colorectal cancer (a retrospective study)

Dmytro Rozhanskyi*

Postgraduate Student

Petro Mohyla Black Sea National University
54003, 10 68 Desantnykiv Str., Mykolaiv, Ukraine
https://orcid.org/0009-0004-2242-2826
Maksim Zak

Doctor of Medical Sciences, Professor

Petro Mohyla Black Sea National University
54003, 10 68 Desantnykiv Str., Mykolaiv, Ukraine
https://orcid.org/0000-0002-9931-4290

Abstract. Acute intestinal obstruction (AIO) of neoplastic origin is one of the most complex emergency conditions in
abdominal surgery. This condition is associated with late diagnosis of colorectal cancer (CRC), high rates of postoperative
complications and mortality, particularly in patients of various age groups. The study aimed to conduct a comprehensive
analysis of the clinical and oncological characteristics of patients with AIO caused by CRC. A retrospective comparative
analysis was conducted of the medical records of 112 patients who were treated at the Municipal Emergency Hospital
for acute pancreatitis verified as a complication of CRC. The study confirmed that acute kidney injury is predominantly
a problem among elderly patients (mean age 70.9 £ 1.02 years). In the age groups up to 45 years, 45-59.9 years and 60-75
years, the proportion of men was 66.7%, 54.5% and 65%, respectively, in contrast to the group over 75 years, where the
proportion of men was 28.9%. Analysis by age group revealed significant differences. The age group over 75 years had the
highest proportion of women (71.1%). Patients in the 45-59.9 years group had the highest mortality rate (36.4%), indicating
an aggressive course of the disease. Patients in the 60-75 age group constituted most cases (53.6%); their mortality rate was
10%, and they had the lowest incidence of stage IV cancer. In the under-45 age group (2.7% of all patients), the mortality
rate was zero; however, a high percentage of advanced stages was noted (100% had stage III-IV disease). Across the entire
cohort, 93.8% of patients had stage III-IV disease; a stoma was created in 60.7% of cases, and the overall mortality rate
was 17.0%. The study established that acute intestinal obstruction of tumour aetiology is predominantly a complication
of advanced (stage III-IV, 93.8%) colorectal cancer, the course, surgical management and mortality rate of which exhibit
marked gender- and age-specific characteristics

Keywords: age groups; retrospective analysis; Hartmann’s procedure; stoma; mortality; cancer screening

Introduction

Colorectal cancer (CRC) is one of the most pressing chal-
lenges in modern oncology and emergency surgery, requir-
ing the constant refinement of diagnostic and treatment
protocols. In the context of a globally ageing population
and a simultaneous trend towards rising incidence among
younger people, the clinical picture and course of this
disease are undergoing significant changes. The problem

Suggest Citation:

of treating complicated forms is of particular relevance,
among which acute intestinal obstruction (AIO) of tu-
mour origin predominates, radically altering the para-
digm of healthcare provision. The research relevance is
determined by the requirement to optimise surgical tac-
tics in emergencies, where the surgeon is forced to balance
the radical nature of oncological intervention against the

Rozhanskyi D, Zak, M. Age- and gender-specific characteristics of the course of acute intestinal obstruction caused
by colorectal cancer (a retrospective study). Ukr ] Med Biol Sport. 2025;10(4):34-41. DOI: 10.63341/ujmbs/4.2025.34

‘Corresponding author

Copyright © The Author(s). This is an open access article distributed under the terms of the
Creative Commons Attribution License 4.0 (https://creativecommons.org/licenses/by/4.0/)



https://orcid.org/0009-0004-2242-2826
https://orcid.org/0000-0002-9931-4290

Rozhanskyi & Zak

high risks of perioperative mortality, in the context of se-
vere endotoxicosis and comorbidity. According to a global
study by H. Sung et al. [1], CRC consistently ranks among
the leading causes of global morbidity and mortality, with
the proportion of urgent cases among newly diagnosed pa-
tients on the rise. As noted by S.G. Patel et al. [2] in their
large-scale study, there is a steady global trend towards an
increase in the incidence of “early” colorectal cancer (in
patients under 50 years of age). Due to a lack of cancer
awareness in this group, the disease is predominantly diag-
nosed at late stages and often manifests specifically as acute
colitis, characterised by an aggressive biological profile.
At the other end of the age spectrum are elderly patients.
J. Han et al. [3], in a systematic review and meta-analysis
of 15 studies (45,288 patients), demonstrated that frailty
is an independent predictor of mortality in patients with
CRC, more than doubling the risk of an adverse outcome
regardless of chronological age. In cases of acute obstruc-
tion, these factors drastically narrow the window of thera-
peutic options, often forcing surgeons to abandon radical
interventions in favour of palliative stoma formation. In
the current scientific literature, the issue of surgical treat-
ment for complicated CRC is discussed quite extensively.
R. Siegel et al. [4] focused on the phenomenon of so-called
“young cancer”. Their study demonstrated that in patients
under 50 years of age, colorectal cancer predominantly
manifests in later stages, and often the first symptom is
obstructive ileus, which requires a more aggressive surgi-
cal approach. A significant contribution to research of the
problem was made by A.A. Elrish et al. [5], who assessed
risk factors for mortality in cases of left-sided tumour ob-
struction. The researchers found that the presence of co-
morbid conditions in elderly patients significantly increas-
es the risk of postoperative mortality, necessitating more
careful selection of candidates for primary anastomosis. In
addition to survival, patient rehabilitation is a critical as-
pect: S. MacDonald et al. [6] demonstrated in a systematic
review that urgent stoma creation significantly impairs pa-
tients’ quality of life, necessitating the implementation of
targeted rehabilitation approaches. Despite the significant
number of publications devoted to the problem of compli-
cated colorectal cancer, several issues remain insufficiently
addressed. In particular, there is a lack of comprehensive
comparative studies that would analyse in detail the specif-
ic course of complicated colorectal cancer of tumour ori-
gin across the age spectrum within the context of Ukrain-
ian emergency surgery. The direct influence of gender and
age on the choice of surgical strategy (the frequency of sto-
ma creation versus primary anastomoses) and the pattern
of perioperative mortality in emergency hospitals remains
understudied. This necessitates the present study.

The study aimed to conduct a comprehensive analysis
of the clinical and oncological characteristics of patients
with acute intestinal obstruction caused by colorectal can-
cer, including a detailed examination and comparison of
treatment outcomes and a prediction of quality of life in
patients across different age groups.

Literature overview

The epidemiology and pathogenesis of GCN in colorec-
tal cancer. Acute obstructive colonic obstruction is caused
by malignant tumours in most cases. According to data
from M. Pisano et al. [7], obstructive tumours are most lo-
cated in the left half of the colon (>75% of cases), whereas
tumours in the right half tend to grow exophytically and are
less likely to cause complete obstruction. The pathogenesis
of CIB is a cascade of interrelated processes: obstruction
leads to increased intraluminal pressure, ischaemia and
necrosis of the intestinal wall, fluid sequestration with the
development of dehydration and electrolyte disturbances,
and the translocation of bacteria into the systemic circu-
lation, triggering a systemic inflammatory response syn-
drome that can progress to multiple organ failure. With a
competent ileocecal valve, a closed loop is formed, and, as
noted by C. Krutsri et al. [8], according to Laplace’s law, the
cecum is subjected to the greatest stretching, where diastat-
ic perforation most often occurs, leading to faecal peritoni-
tis with a mortality rate exceeding 50%.

Age and gender considerations. CRC is predom-
inantly a disease of the elderly, in whom comorbidities
significantly complicate the course of the disease and its
treatment [9]. At the same time, S.G. Patel et al. [2] demon-
strated that in young patients (under 50 years of age),
CRC - so-called “early-onset colorectal cancer” — has a
more aggressive course due to delayed diagnosis and dif-
ferent tumour biology. C. Eng et al. confirmed that symp-
toms are often misinterpreted for months as manifestations
of haemorrhoids or irritable bowel syndrome, and the
lack of screening leads to tumours being detected only at
the stage of complications [10]. R.L. Siegel et al. [11],in a
large-scale study of global trends in CRC incidence among
young adults, found that in most countries there is a steady
increase in CRC incidence among people under 50 years
of age, with the most pronounced increase in the 20-29
and 30-39 age groups. The authors attributed this trend
to lifestyle changes, in particular the prevalence of obesi-
ty, physical inactivity and dietary patterns in young pop-
ulations, which necessitates a review of the age criteria for
CRC screening. A.N. Holowatyj et al. [12] and O. Marx et
al. [13] demonstrated that young patients are more likely to
present with poorly differentiated cancer, signet-ring cell
carcinoma and mucinous adenocarcinoma, predominantly
localised in the distal segments (up to 70-80%) and with a
higher incidence of synchronous metastases. Men are more
likely to develop CRC than women in all age groups [14].
S. Tsokkou et al. [15] attribute this to the protective role of
oestrogen, a higher prevalence of risk factors among men -
red meat, alcohol, smoking, abdominal obesity - as well as
differences in the molecular pathways of tumour develop-
ment and the composition of the gut microbiome, which
were studied in detail by Y. Rodriguez-Santiago et al. [16].

Diagnosis and modern treatment approaches.
M. Pisano et al. [7] define CT scanning of the abdominal
organs in the WSES guidelines as the “gold standard” for
diagnosing acute intestinal obstruction, as it can confirm
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the diagnosis, determine the level of obstruction, identify
complications and assess the presence of metastases. The
choice of treatment strategy depends on the patient’s con-
dition and the surgical risk. L. Tan et al. [17] demonstrated
in a systematic review that resection with primary anasto-
mosis is only possible in stable patients without peritonitis,
whereas the Hartmann procedure is the safest option for
obstruction of the left-sided segments, although it requires
reoperation in the future. S. MacDonald et al. [6] demon-
strated that urgent stoma creation significantly impairs pa-
tients’ quality of life, necessitating the implementation of
targeted rehabilitation approaches. An alternative to sur-
gical intervention is endoscopic stenting (SEMS), which,
according to M. Pisano et al. [7], can convert an urgent sit-
uation into an elective one and be used for radical surgery
under significantly more favourable conditions.

Materials and Methods

A retrospective cohort study was conducted at the surgi-
cal department of the Municipal Emergency Hospital. The
study material consisted of the medical records of 112 in-
patients aged between 37 and 89 years who were treated for
verified CRC complicated by acute intestinal obstruction
between 1 January 2023 and 31 March 2025. Inclusion cri-
teria were verified colorectal cancer complicated by acute
intestinal obstruction, hospitalisation during the specified
period, and the availability of complete medical records.
Patients were excluded in the absence of morphological
confirmation of the diagnosis, incomplete medical records,
or in cases of acute intestinal obstruction of other aetiolo-
gies, such as adhesive disease or intestinal volvulus.

All patients were divided into four groups based on
their age:

® Group 1 (<45 years): 3 patients (1 woman, 2 men),
with an average age of 39.3 years.

® Group 2 (45-59. 59 years): 11 patients (5 women, 6
men), with an average age of 52.1 years.

® Group 3 (60-75 years): 60 patients (21 women, 39
men), with an average age of 69.3 years.

® Group 4 (>75 years): 38 patients (27 women, 11
men), with an average age of 81.4 years.

The division into age groups is based on clinical and
demographic data regarding the incidence of colorec-
tal cancer and the risk of complications in different
age groups [18].

An analysis was conducted of clinical, oncological and
surgical parameters and treatment outcomes for each age
group. The study incorporated the following variables: pa-
tient age, gender, mode of hospital admission (emergency
or elective), tumour type and stage according to the TNM
classification, presence of metastases, extent and type of
surgery (Hartmanns procedure, resection with primary
anastomosis or palliative stoma), and the radicality of the
surgical intervention (RO — microscopically negative resec-
tion margins, R1/R2 - positive margins or macroscopically
residual tumour, analysed as a categorical variable), pres-
ence of a previous diagnosis or newly diagnosed cancer,

mortality and postoperative complications, as well as pa-
rameters of comorbidity and concomitant diseases. Defi-
nitions and measurement methods included histological
and morphological confirmation of tumour stage, docu-
mentation of the extent of surgery in the medical record,
and recording of mortality as a hospital death.

Quantitative variables were presented as mean and
standard deviation (M + SD), whilst categorical varia-
bles were presented as percentages. The study did not
contravene ethical standards (Extract from the minutes
of the 5t meeting of the Ethics Committee of Petro Mo-
hyla Black Sea National University dated 06 November
2025). The study complies with international ethical
standards and current legislation on the protection of
personal data [19].

Results and Discussion

The mean age of patients in the overall sample was
70.9 +1.02 years, which unequivocally confirms the global
trend of this condition being more prevalent among mid-
dle-aged and elderly individuals, who are characterised by
a decline in the body’s physiological reserves. In the gender
distribution of the overall cohort, there was a slight pre-
dominance of men, who accounted for 51.8% (58 patients)
with a mean age of 68.2 years. Women accounted for 48.2%
(54 patients), but their mean age was significantly higher at
73.9 years, indicating a later onset of complicated forms of
colorectal cancer in the female population.

An analysis of oncological status revealed an unfa-
vourable trend, which represents a critical problem in
modern emergency surgery: the vast majority of patients
(93.8%) were already in advanced stages of the tumour
process at the time of admission, specifically stage III or
IV colorectal cancer. This figure clearly indicates a pro-
longed asymptomatic course of the disease, the absence of
effective preventive screening at the outpatient stage, and
patients seeking specialist medical care only at the stage of
critical intestinal obstruction, when there is a direct threat
to life. The overall rate of radical surgical interventions
across the entire cohort was only 32.1%, which is a direct
consequence of late hospitalisation. In most cases, due to
local tumour spread, the presence of distant metastases,
or the patient’s poor general condition, surgeons were
forced to abandon radical tumour resection, resorting to
palliative or two-stage procedures. Overall, the frequency
of various types of stoma formation (both palliative and as
part of Hartmann’s procedure) in the study cohort reached
60.7%. This illustrates the severity of the condition of pa-
tients with signs of severe endotoxemia and peritonitis,
who objectively could not tolerate primary restoration of
intestinal continuity (primary anastomosis). The overall
hospital mortality rate stood at 17.0% (19 patients died in
the acute ward), which is a direct reflection of the aggres-
siveness of acute oncological conditions and the difficulty
of treating such patients.

A detailed analysis revealed significant differences be-
tween the age groups, as shown in Table 1.
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Table 1. Comparative characteristics of patients with chronic kidney disease by age group

Indicator Group 1 (<45 years) | Group 2 (45-59.9 years) | Group 3 (60-75 years) | Group 4 (>75 years)
Number of patients, n (%) 3 (2.7%) 11 (9.8%) 60 (53.6%) 38 (33.9%)
Average age, years (M £ M) 39.3 52.1 69.3 81.4
Males, n (%) 2 (66.7%) 6 (54.5%) 39 (65%) 11 (28.9%)
Females, n (%) 1 (33.3%) 5 (45.5%) 21 (35%) 27 (71.1%)
Degree Ill, n (%) 1 (33.3%) 3 (27.3%) 31 (51.7%) 19 (50%)
Degree IV, n (%) 2 (66.7%) 6 (54.5%) 26 (43.3%) 17 (44.7%)
Hartmann’s operation, n (%) 0 (0%) 1(9%) 7 (11.7%) 6 (15.8%)
Resection with anastomosis, n (%) 1 (33.3%) 1(9%) 9 (15%) 4 (10.5%)
Palliative stomas, n (%) 2 (66.7%) 5 (45.5%) 25 (41.7%) 13 (34.2%)
Radicalism (RO), n (%) 1 (33.3%) 2 (18.2%) 23 (38.3%) 10 (26.3%)
Stoma formation, n (%) 2 (66.7%) 6 (54.5%) 39 (65%) 21 (55.3%)
Surgery patients, % 3 (100%) 8 (72.7%) 51 (85%) 30 (79%)
Mortality rate, n (%) 0 (0%) 4 (36.4%) 6 (10%) 9 (23.7%)

Source: compiled by the authors

An in-depth intergroup analysis of the available data
revealed significant and, in some cases, paradoxical differ-
ences in the characteristics of disease progression depend-
ing on age. The trends in the ratio of cancer stages (stage
III versus stage IV) across different age cohorts deserve
particular attention. Analysis of the tabular data clear-
ly demonstrates that in young and middle-aged patients
(Groups 1 and 2), the percentage of patients with a general-
ised process (stage IV) consistently exceeds the percentage
of patients with regional tumour spread (stage III). Thus,
in the under-45 age group, this ratio is 66.7% versus 33.3%,
and in the 45-59.9 age group, it is 54.5% versus 27.3% in fa-
vour of terminal stage IV. In contrast, in elderly and very el-
derly patients (Groups 3 and 4), this proportion is reversed:
stage III predominates (51.7% in the 60-75 age group and
50.0% in the over-75 age group), whilst the frequency of
stage IV decreases to 43.3% and 44.7% respectively. This
clinical phenomenon indicates significantly higher bio-
logical aggressiveness of the tumours and their tendency
towards rapid early metastasis, specifically in patients of
younger working age.

The youngest cohort of patients (aged under 45), al-
though constituting the smallest proportion of the sample
(n=3, 2.7%), demonstrated the unique clinical features of
so-called “young” cancer. Despite 100% surgical activity
(all 3 patients underwent surgery, 100%) and zero mortal-
ity in this group, which is linked to the high compensatory
capacity of the young body and the absence of severe co-
morbidities, the overall oncological prognosis proved to be
the worst. All 100% of these patients had advanced stages,
and as noted above, 66.7% presented with an already es-
tablished stage IV tumour process. The high biological ag-
gressiveness of the tumour and late diagnosis meant that in
66.7% of cases, surgical intervention was limited to the cre-
ation of a palliative stoma without removal of the primary
tumour. Resection with intraoperative anastomosis, which
ensured oncological radicality, was successfully performed
in only 1 patient (33.3% of patients in this group).

The results of the analysis of the group of patients aged
45-59.9 years (n =11, 9.8%) are particularly telling, as this

group demonstrated the most unfavourable treatment out-
come of all cohorts. Several critical factors coincide at the
point: an aggressive tumour process (54.5% had stage IV
disease) coincides with the onset of a decline in the body’s
physiological reserves. This resulted in surgical activity in
this group amounting to only 72.7% (the lowest rate among
all age groups, meaning that surgical treatment was not
possible for over a quarter of patients due to their termi-
nal condition. Moreover, the radicality of interventions in
this cohort fell to an all-time low of 18.2%. Surgeons were
forced to perform palliative stoma procedures in the ma-
jority of cases (45.5%). Consequently, this age group had
the highest peak in in-hospital mortality, which reached an
unprecedented 36.4%. Such a high figure (mortality in over
a third of patients) directly indicates severe decompensa-
tion of the patients’ condition even before hospitalisation.

Patients aged 60-75 years (n=60) constituted the main
and most representative group of patients, accounting for
more than half of the sample (53.6% of the total cohort).
This group was characterised by a “classic” course of GCN.
A distinct therapeutic window is observed: a high percent-
age of surgical activity (85% of patients underwent surgery)
is combined with the best tumour resectability rates. Due to
the lower frequency of disease generalisation (stage IV was
detected in 43.3%, the lowest rate among all groups), it was
in this cohort that surgeons achieved the highest rate of rad-
ical surgery - 38.3%. At the same time, treatment strategies
were significantly influenced by comorbidities. Aware of the
risks of primary anastomosis in cases of obstruction, sur-
geons opted for safer two-stage procedures: the frequency
of stoma creation within the overall structure of operations
in this group reached a peak of 65.0% (of which 41.7% were
palliative stomas, and 11.7% were Hartmann’s procedures
with tumour removal). Resection with primary anastomosis
was performed in only 15% of cases. A balanced and cau-
tious approach to determining the extent of the procedure
maintained the mortality rate in this large group at 10.0%,
which is a fully expected and scientifically acceptable fig-
ure for geriatric emergency oncological surgery, in stark
contrast to the high mortality rate in the previous group.
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According to the data obtained, the group of elderly
patients (over 75 years of age, n =38, 33.9%) proved to be
the most challenging for surgical management. Most of
these patients had depleted physiological reserves, which
required the surgical team to exercise the utmost surgical
caution. The surgery rate was slightly lower, at 79.0%. The
trend in the choice of surgical procedure is telling: this
group recorded the highest percentage of classic Hartmann’s
procedures performed - 15.8% (by comparison, this figure
increased linearly with age: from 0% in the <45 years group,
t0 9.1% in the 45-59.9 years group, and to 11.7% in the 60-
75 years group). This confirms that the older the patient,
the more often surgeons reject high-risk anastomoses in fa-
vour of the safe creation of a terminal colostomy. The pro-
portion of radical operations in the oldest group fell again
to 26.3%, whilst the main method of managing obstruction
was a minimally invasive palliative stoma (34.2%).

In addition to surgical characteristics, a striking and
radical shift in the gender ratio emerged as a unique demo-
graphic feature of the over-75 age group. Whilst men con-
sistently outnumbered women in all previous age groups
(66.7% in the first, 54.5% in the second and 65.0% in the
third groups), among patients aged over 75, the proportion
of women suddenly rose to an absolute majority — 71.1%,
whilst men accounted for only 28.9%. This phenomenon
has not a clinical but a profound demographic basis and
correlates directly with national demographic indicators
in Ukraine, where the average life expectancy for men is
only 66.4 years, and for women, 76.2 years [20]. According-
ly, a significant proportion of the male population simply
does not live to the age at which senile colorectal cancer
manifests. The high mortality rate in this age cohort, which
reached 23.7%, confirms a fundamental surgical principle:
for elderly patients, the very presence of intestinal obstruc-
tion, severe cancer-related toxicity and the need for gen-
eral anaesthesia constitutes a critical, shock-inducing bur-
den. Their exhausted bodies are often unable to cope with
this stress in the early postoperative period, regardless of
whether the extent of the surgical intervention was radical
or, conversely, palliative.

A retrospective analysis of the treatment outcomes of
112 patients with tumour-related chronic kidney disease
reveals clear patterns in the course of the disease depend-
ing on age and gender. The data obtained regarding the
high frequency of advanced stages (93.8% of patients had
stage III-IV disease) are fully consistent with the results
of international studies. In the works of F. Shariff et al. [9]
and LS. Coman et al. [19], who studied the pattern of
emergency admissions for colorectal cancer, it was noted
that in the absence of aggressive screening programmes,
most patients are admitted to surgical wards precisely at
the stage of regional or distant metastasis. This supports
the argument that the manifestation of the disease as
acute obstruction is not a sudden acute condition, but the
logical outcome of a prolonged, asymptomatic and un-
diagnosed oncological process, which calls for a review
of national approaches to early diagnosis. Of scientific

interest is the specific course of ACG identified in the
present study in patients aged under 60 years. In particu-
lar, in the youngest group (<45 years), despite 100% sur-
vival, 66.7% of patients were admitted with pre-existing
distant metastases (stage IV).

This alarming phenomenon is explained in a large-
scale study by S.G. Patel et al. [2], who examined in detail
the biological profile of early-onset colorectal cancer. The
authors demonstrated that in young patients, tumours are
characterised by an aggressive histological structure and a
tendency towards rapid micrometastasis. As in the current
study, where 66.7% of young patients required only palli-
ative stoma formation, global practice indicates that rad-
ical surgical treatment is often impossible due to delayed
diagnosis. Concurrently, in the sample of patients aged
45-59.9 years from the current study, the highest overall
mortality rate (36.4%) and the lowest rate of radical sur-
gery (18.2%) were recorded. These data complement the
findings of C. Krutsri et al. [8]. Their study on emergency
surgery noted that high mortality in middle-aged patients
with obstructive intestinal obstruction is often caused by
the development of irreversible abdominal sepsis and en-
dotoxemia, as these patients, having a high pain threshold
and high social activity, often delay seeking medical help
until the stage of complete decompensation of physiolog-
ical reserves. The surgical approach adopted for patients
in the main age group (60-75 years) reflects a classic ap-
proach to managing acute obstruction. The presence of co-
morbidities in 55% of these patients led to a high frequen-
cy of stoma creation (65% of cases), which maintained
mortality at 10% whilst achieving the highest percentage
of resections (38.3%).

The findings of the present study are fully supported
by the systematic review and meta-analysis by L. Tan et
al. [17]. The study emphasised that, in cases of severe intes-
tinal hypertension, intestinal wall ischaemia and systemic
inflammation, attempts to create a primary inter-intestinal
anastomosis carry a critically high risk of failure. Therefore,
the global paradigm, as well as the practical data from the
current study, confirms that the choice in favour of two-
stage operations (in particular Hartmann’s procedure) and
preventive stoma creation is the most justified compromise
between oncological radicalism and surgical safety for this
age group. The clinical scenario in elderly patients (>75
years) was primarily determined by the burden of comor-
bidities. The high postoperative mortality rate (23.7%) in
this group is to be expected and is confirmed in the works
of many contemporary authors. In particular, H. Zhou et
al. [3] demonstrated in their study that the main predictor
of poor outcomes and high mortality in such patients is
the frailty index. For this group of patients, the key prin-
ciple is life preservation, which explains the low percent-
age of radical resections (26.3%) and the predominance of
palliative stomas (34.2%) in the sample. Furthermore, the
demographic shift towards an absolute predominance of
women (71.1%) in the older age group also has a scientific
basis. J. Rodriguez-Santiago et al. [16] noted that gender
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dimorphism in CRC is driven by different molecular mech-
anisms of tumour development and survival.

The results of the present study confirm that pa-
tient age is a significant factor during acute intestinal
obstruction associated with colorectal cancer. As shown
by PJ. Webster et al. [21], elderly patients are more like-
ly to be admitted to the department as emergencies and
less likely to undergo radical surgery or adjuvant chemo-
therapy, due to a high burden of comorbidity and limit-
ed physiological reserves. Similar patterns are observed
in the present study: patients over 75 years of age had
the highest proportion of palliative interventions and a
conservative approach to stoma creation, whilst radical
resections were significantly less common than in the 60-
75 age group. C.A.M. Menegozzo et al. [22] demonstrated
that in elderly patients, emergency surgery for complicat-
ed colorectal cancer is associated with a higher incidence
of in-hospital mortality and postoperative complications
compared with elective procedures, underscoring the sig-
nificance of timely detection and adequate preoperative
management. In the current study, it was similarly not-
ed that patients aged 45-59.9 years exhibited the highest
in-hospital mortality (36.4%), which is partly attributed to
the combination of an aggressive tumour biological pro-
file and delayed presentation for medical care, whereas in
the 60-75 age group, careful selection of surgical methods
maintained mortality at 10%. This therefore suggests that
the optimisation of surgical management for acute intes-
tinal obstruction should incorporate the patients’ age and
clinical characteristics. Older patients require a balanced
approach that minimises the risks of postoperative com-
plications and takes comorbidity into account, whereas
younger patients with advanced-stage tumours require
the most radical treatment possible, provided their con-
dition permits it.

When combined with data on life expectancy in
Ukraine (66.4 years for men versus 76.2 years for wom-
en) [20], this explains why the cohort of geriatric patients
with GCN is predominantly female. Overall, the high per-
centage of stoma formation across the entire study cohort
(60.7%) confirms the widely held view that CRC of neo-
plastic origin remains an urgent condition with limited op-
portunities for primary radical treatment, requiring further
optimisation of both surgical strategies and a systematic
approach to the early detection of colorectal cancer.

Conclusions

Based on a comprehensive retrospective analysis of the
treatment outcomes of 112 patients with tumour-related
acute intestinal obstruction, a number of well-founded
conclusions can be drawn regarding the clinical course,
choice of surgical management, and prognosis of this com-
plication. Acute intestinal obstruction as a marker of crit-
ical neglect of the oncological process. It has been prov-
en that the development of acute obstructive ileus in the
context of colorectal cancer is a direct manifestation of a
long-standing, asymptomatic and undiagnosed tumour

process. Most patients in the overall cohort (93.8%) are ad-
mitted to hospital already at advanced stages of the disease
(stage IIT or IV). This contributes to an exceptionally low
overall rate of radical oncological surgery, which stands
at only 32.1%. The severity of the patients’ condition, the
presence of marked endotoxemia and peritonitis, forces
surgeons to routinely forgo primary anastomosis: the fre-
quency of various types of stoma formation reaches 60.7%.
The overall in-hospital mortality rate of 17.0% confirms the
aggressiveness of this urgent condition.

Paradoxes and high mortality rates in young and
middle-aged patients. Age is a key factor determining
the prognosis and surgical approach in gastric cancer.
The study confirmed the existence of the phenomenon of
aggressive “young cancer”. In patients aged under 45, de-
spite zero postoperative mortality and 100% surgical ac-
tivity, the worst oncological prognosis is observed: 100%
of these patients have advanced stages, and 66.7% present
with a verified stage IV tumour. Radical surgery in this
group can only be performed in 33.3% of cases. The most
unfavourable scenario is characteristic of patients aged
45-59.9 years: the combination of high tumour biologi-
cal aggressiveness (54.5% have stage IV disease) with a
reduction in the body’s physiological reserves leads to
a catastrophic peak in in-hospital mortality, reaching
36.4%. The rate of radical treatment in this cohort falls
to a low of 18.2%.

The optimal surgical window is in elderly patients
(aged 60-75). Patients aged 60-75 years constitute most
cases (53.6%) and demonstrate the most balanced treat-
ment outcomes. Due to the lower frequency of disease
generalisation (43.3% with stage IV disease), this cohort
achieved the highest rate of radical surgery - 38.3%. How-
ever, given the high prevalence of comorbidities, surgeons
opt for safe two-stage procedures: the frequency of stoma
creation reaches a peak of 65.0%. This balanced approach
maintained mortality at a scientifically acceptable level of
10.0%. A cautious approach and a gender shift in geriatric
patients (>75 years). In elderly patients (over 75 years), a
cautious surgical approach predominates, with the extent
of intervention minimised due to the total depletion of the
body’s reserves. The proportion of radical operations falls
to 26.3%, whilst the main treatment methods are the cre-
ation of a palliative stoma (34.2%) and Hartmann’s pro-
cedure (15.8%). The high mortality rate (23.7%) confirms
that for these patients, surgical intervention and cancer-re-
lated toxicity constitute a critical shock load. Furthermore,
a sharp change in the gender ratio has been observed:
whilst men consistently predominate in the under-75 age
groups, women account for 71.1% of patients aged over
75. This correlates directly with Ukraine’s national demo-
graphic indicators, where men live on average to 66.4 years
and often do not live to see the age at which senile colorec-
tal cancer manifests.

Future research could explore the development of
tailored management protocols for patients of different
age and gender groups with acute intestinal obstruction
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