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Summary 
Introduction: Balneo-rehabilitation treatment is a therapeutic ap-
proach that utilizes natural elements as a means of therapy. Hip ar-
throplasty is a surgical procedure that helps address hip joint dysfunc-
tion. This study aims to investigate whether the balneo-rehabilitation 
treatment can enhance the recovery of functional capabilities and 
improve the quality of life of patients who have undergone hip ar-
throplasty.
Material and Methods: The study included 100 patients who had 
undergone hip arthroplasty and participated in hydrokinesis exer-
cises in thermal mineral water pools, alongside a standard dry-land 
rehabilitation program. The evaluation included assessments of hip 
joint range of motion and the strength of primary hip-moving mus-
cles. Participants also rated the protocol’s effectiveness based on im-
provements in quality-of-life parameters.
Results: The study results demonstrated that balneo-rehabilitation 
treatment significantly accelerated the recovery of functional abilities 
and enhanced the quality of life in patients following hip arthroplasty 
surgery. 
Conclusion: Our results suggest that the balneo-rehabilitation treat-
ment at the Special Hospital for Rehabilitation “Banja Kanjiža” accel-
erated recovery and improved the quality of life in patients following 
hip arthroplasty. Coordinated multicenter clinical trials and funda-
mental research are needed to verify the effectiveness of this treat-
ment further.
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INTRODUCTION

Balneo-rehabilitation treatment (BRT) represents a 
therapeutic modality employing natural elements to 
elicit healing responses, encompassing a multifaceted ap-
proach involving ingestion, immersion in mineral water, 
thermal and hydrotherapy (HT), inhalation, application 
of healing mud, and various ancillary medical interven-
tions (1). Physiological responses to these natural stimuli 
are categorized into general and specific reactions. Gen-
eral responses entail the organism’s reaction to the ther-
mal, chemical, and mechanical stimuli inherent in the 
balneo-rehabilitation treatment (2). In contrast, specific 
reactions are contingent upon the mode of application 
and the physicochemical attributes of the utilized natural 
agent (3). External application of balneological agents at 
the dermal level triggers the synthesis of active biological 
compounds, including beta-endorphins, acetylcholine, 
histamine, and serotonin, which, in turn, elicit systemic 
responses via neurohumoral pathways. These collective 
effects enhance the organism’s functional capacity and 
intrinsic potential for self-recovery (4-5).

Thermal mineral waters exhibit temperatures ex-
ceeding 20°C and mineralization levels surpassing 1 g/l. 
Primarily used as a balneological agent, natural thermal 
mineral waters offer preventive and therapeutic benefits 
for a range of pathophysiological conditions. Therapeu-
tically, they are administered via ingestion, immersion, 
inhalation, irrigation, electrophoresis, and sonophoresis 
of peloids (6-8). Immersion baths may be localized to 
specific body regions or encompass the entire body, with 
recommended durations typically ranging from 10 to 20 
minutes, contingent upon the patient’s overall health sta-
tus, and conducted daily or every other day (9). Addition-
ally, thermal mineral waters may be applied through rain, 
spraying, or pressurized hydromassage tubs, with tem-
peratures commonly maintained within the range of 34 
to 36°C, owing to its tolerability and sedative effects on 
the body. The minimum recommended therapy duration 
is seven days, extendable to up to 10 weeks as warranted 
(10). According to established balneological criteria, Ban-
ja Kanjiža’s mineral water falls under group I/a within 
Quentin’s classification, characterized by its sodium-hy-
drocarbonated composition, iodine, sulphide content, 
medium mineralization, and hyperthermic nature (11).

Fractures affecting the proximal femur segment are 
frequently denoted as hip fractures (12). These injuries 
typically arise from forces exerted upon the knee or foot, 
imparting impact upon the greater trochanter region 
during rotational or abduction movements of the ex-
tremity (13). Additionally, hip fractures can also result 
from underlying stress fractures (14). In the elderly, such 
fractures commonly ensue following falls from standing 
height onto a level surface, often characterized as low-en-
ergy fractures.

Hip arthroplasty stands as an efficacious surgical 
intervention for addressing hip dysfunction (15). Pre-
dominantly indicated for hip fractures and longstanding 
arthrosis, this procedure encompasses two primary ap-
proaches: hemiarthroplasty, reserved for patients lacking 
significant degenerative hip alterations, and total hip ar-
throplasty, typically undertaken in more physically active 
individuals with advancing degenerative changes (16). 
Hemiarthroplasty involves replacing the proximal por-
tion of the femur with an implant, whereas total arthro-
plasty encompasses replacing both the proximal femur 
and the acetabulum. The selection between these surgi-
cal approaches following a femoral neck fracture remains 
subject to ongoing debate (17).

In most cases, patients who undergo hip arthroplas-
ty get discharged from hospital after successful vertical-
isation and restoration of gait function. However, many 
patients continue to experience physical challenges and 
have not reached full recovery (18). In order to increase 
muscle strength, stretch, achieve an adequate range of 
motion, restore walking, and ensure proprioceptive re-
covery, patients are included in a rehabilitation program. 
There are several postoperative interventions, including 
early postoperative rehabilitation in hospital, inpatient 
rehabilitation or exercises at home, hydrotherapy, and 
fast-track protocols (19). Progressive resistance training 
(PRT) is one of the most frequent rehabilitation methods 
after hip replacement. It can also be introduced very early 
postoperatively due to muscle mass and strength loss ac-
companying the operation (20).  In recent years, the so-
called Enhanced Recovery After Surgery (ERAS) or Fast 
Track protocols - individualized multimodal peri- and 
postoperative approaches to rehabilitation - have been 
increasingly used to reduce the consequences after sur-
gery, reduce pain, optimize and accelerate patient recov-
ery and shorten the time spent in hospital (21). Anoth-
er beneficial rehab method is hydrotherapy. Immersion 
in the aquatic environment reduces the impact of body 
weight on the joint, making it easier to move the extrem-
ities. Also, the water pressure protects the joint, gives the 
patient a sense of security when standing, and increases 
muscle strength, balance, and coordination (22). Despite 
the numerous rehabilitation options available, the most 
effective approach for achieving full functional recov-
ery after hip arthroplasty remains uncertain, and there 
is limited information on how these methods affect the 
implant itself (23).

This study aims to assess the extent to which the bal-
neo-rehabilitation treatment can augment the restoration 
of functional capabilities and enhance the quality of life 
in patients who have undergone hip arthroplasty surgery.
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MATERIAL AND METHODS

Patients

Patients (n=100) included in this investigation were ad-
mitted to the Banja Kanjiža Special Rehabilitation Hos-
pital from April 2020 to March 2021. The inclusion cri-
teria were hip arthroplasty performed a maximum of five 
months before admission to the rehabilitation hospital, 
age between 55 and 80, eagerness to undergo a program 
of hydrokinesis exercises in pools with thermal mineral 
water, and a conventional dry-land therapeutic rehabilita-
tion program.  The Ethical Committee of the Banja Kan-
jiža approved this prospective study.

After obtaining the written consent of the subjects to 
participate in the study, the following parameters were 
collected: demographic data (gender, age, working abil-
ity), tobacco consumption habits, the presence of comor-
bidities (hypertension) and deformities (amputations), 
the cause of the hip arthroplasty, and how much time has 
passed since the surgical intervention was recorded. Body 
mass and height were measured, while body mass index 
(BMI) was calculated as well. During the course of the 
study, all patients continued with their regular therapy.

Research protocol

The subjects performed strength and endurance exer-
cises, coordination and balance exercises, exercises for 
increasing the range of motion (stretching exercises) and 
aerobic exercises daily. Hydrokinesiotherapy with ther-
mal mineral water was carried out in pools with thermal 
mineral water for three weeks. Patients exercised in pools 
once a day for 30 minutes six days a week, performing 
each exercise five times.

From the clinical parameters for each subject, the de-
gree range of motion of the hip joint and the gross mus-
cle strength of the most important muscles that move the 
hip joint were assessed. Measurements were carried out 
at the beginning of the study before therapy and at the 
end of the treatment. The gross muscle strength of the 
synergistic muscle groups involved in the movements 

of the hip joint (quadriceps, hip abductor, hip adductor) 
was assessed and categorized as: 0 - contraction neither 
visible nor palpable, 1 - contraction in trace and no move-
ment of segments, 2 - motion full range with elimination 
of gravity, 3 - motion full range against gravity, 4 - mo-
tion full range against gravity and 5 - full range of mo-
tion against gravity with high resistance. The absence of 
progress in increasing the range of motion of the hip joint 
and increasing the degree of gross muscle strength was 
considered an indicator of therapy failure. After complet-
ing the therapeutic protocol, the respondents assessed 
the protocol’s success by looking at the improvement of 
the mentioned quality of life parameters. They presented 
their general opinion on the success of the treatment.

 Statistical analysis

Descriptive statistics was used for data processing. All 
numerical parameters are presented as mean value ± stan-
dard deviation, while categorical variables are presented 
as absolute and relative numbers. The non-parametric 
Wilcoxon test of equivalent pairs was used to test the sig-
nificance of the difference, and Spearman’s rank correla-
tion was used to test the association. All data obtained 
during the research were processed using the computer 
statistical program SPSS 20.0 for Windows. In all tests, 
the accepted level of statistical significance is p < 0.05.

RESULTS

Demographic parameters

In this study, 39% of participants were male, while 61% 
were female. The majority of participants were classified 
as overweight, comprising 44% of the overall sample, 
while 61% reported a history of never smoking. Further-
more, 62% were diagnosed with hypertension. Through 
data analysis it was found that most patients in this study 
were older females who underwent surgery due to arthro-
sis of the hip joint (Table 1). 

Age (mean ± standard deviation, years) 68 ± 9
Male n (%) 39 (39%)
Female n (%) 61 (61%)
BMI (kg/m2) (%) underweight normal overweight obese

2 27 44 27
Smokers (%)
         

Never ex-smokers active

61 24 15
Hypertension (%) 62
Amputation (%) 0
Hip fracture 26 (n=25)
Arthrosis of the hip 75 (n=77)

Table 1. Demographic parameters of the experimental group and causes of hip arthropathy 

Abbreviations: BMI – body mass index
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Hip joint mobility

Based on data analysis (Table 2), we determined that at 
the end of the therapy in 57% (n=58) of the subjects, there 
was an improvement in the degree of mobility of the hip 
joint, which reached a statistically significant level of dif-
ference (p < 0.05) in the registered categories compared 
to the initial ones.

At the start of the study, none of the subjects had a 
standard level of mobility; however, by the end of the 
therapy, 9% (n=9) of the participants had regained aver-
age mobility levels.

In 43% (n=44) of the subjects, the same categories of 
degree of hip joint mobility were registered at the begin-
ning of the therapy.
Table 2. The degree of range of motion of the hip joint

Category Before therapy After therapy
I 1 (n=1) 9 (n=9)

II 13 (n=13) 51 (n=52)
III 82 (n=84) 39 (n=40)
IV 4 (n=4) 1 (n=1)
V 0 (n=0) 0 (n=0)

The table shows the variables as a percentage share in the given group 
(%) and absolute numbers (n - number of respondents). I – normal, II - 
easily limited (30% less than normal), III - medium limited (30-60% 
less than normal), IV - severe limitation (more than 60% less than 
normal), V – hypermobility. 

Muscular strength

At the end of the therapy, we determined that in 72% 
(n=74) of the subjects, there was an increase in the in-
tensity of gross muscle strength of synergistic muscle 
groups of hip joint movers, which reached a statistically 
significant level of difference (p < 0.05) in the registered 
categories compared to the initial ones. In 26% (n=28) of 
the subjects, the intensity levels of gross muscle strength 
in the synergistic muscle groups that move the hip joint 
remained unchanged from the beginning of therapy.

At the beginning of the study, none of the subjects 
registered a full range of motion against the gravitation-
al force and significant resistance, while at the end of the 
therapy, 12% (n=12) of the subjects regained these values.
Table 3. Gross muscle strength of synergistic muscle groups involved 
in hip joint movements

Category Before therapy After therapy
I 0 (n=0) 0 (n=0)

II 2 (n=3) 0 (n=0)
III 88 (n=89) 28 (n=29)
IV 10 (n=10) 60 (n=61)

The table shows the variables as a percentage share in the given group 
(%) and absolute numbers (n - number of respondents). I - contraction 
is not visible or palpable, II - contraction in trace and no initiation 
of segments, III - full range of motion while eliminating the force of 
gravity, IV - full range of motion against gravity.

Quality of life

Upon arrival at the spa, only 3 (6%) patients were able to 
stand for as long as they wanted. At the end of the ther-
apy, 31 (62%) patients did not have any pain related to 
the condition and were able to stand for as long as they 
wanted. Only one patient older than 70 years, body mass 
index 29, who, due to hip arthrosis, had come to the spa 
only 5 months after the surgical intervention, and after 
completing the therapeutic protocol, was able to stand for 
less than ten minutes (Table 4).
Table 4. Ability to stand independently

Category Before 
therapy

After 
therapy

Ability to stand indepen-
dently

I 6 (n=3) 62 (n=31)

II 56 (n=28) 32 (n=16)

III 22 (n=11) 2 (n=1)

IV 12 (n=6) 2 (n=1)

Use of walking aids

I 12 (n=6) 34 (n=17)

II 46 (n=23) 56 (n=28)

III 32 (n=16) 8 (n=4)

IV 10 (n=5) 2 (n=1)

Ability to dress indepen-
dently

I 20 (n=10) 92 (n=46)

II 78 (n=39) 6 (n=3)

III 2 (n=1) 2 (n=1)

The table shows the variables as a percentage share in the given gro-
up (%) and absolute numbers (n - number of respondents). Ability 
to stand independently: I - stand as long as they want without pain, 
II - stand as long as they want with a feeling of pain, III - due to pain 
for less than 30 minutes, IV - due to pain less than 10 minutes. Use of 
walking aids: I - they do not use aids, II - they use 1 or 2 sticks, III - use 
1 or 2 crutches, IV - a Walker. Ability to dress independently: A - can 
dress myself without difficulty, II - can dress myself with significant 
pain, III - I can’t dress myself.

We found that upon arrival, only six patients (12%) 
were able to move without using a medical aid. After com-
pleting the therapeutic protocol, 17 patients (34%) were 
able to walk independently, while 23 patients (46%) tran-
sitioned to different mobility aids; those who initially used 
walkers switched to crutches, and those using crutches 
began using a cane, while 10 (20%) patients continued to 
use the same device. These findings indicate that there 
has been a significant improvement in the field of mobili-
ty, but additional weight is brought by the knowledge that 
the frequency of use of walking aids has also been signifi-
cantly reduced. As we have already pointed out, only 6 
(12%) patients did not use an aid upon arrival, while at the 
end of the therapy, another 11 (22%) patients were able 
to walk independently. Only 7 (14%) patients who com-
pleted the therapy continued to use a walking aid all the 
time, but we must point out that all of them were over 75 
years of age. The largest number of patients, 27 of them 
(54%), significantly reduced the use of aids when moving 
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(Table 4). Also, we found that 90% of the respondents ex-
perienced a statistically significant change (p < 0.05) in 
the ability to dress independently after therapy compared 
to their abilities before therapy (Table 4).

After completing the therapy, all patients were able to 
walk significantly longer distances. As many as 14 (28%) 
patients were able to cover a distance that was 500% lon-
ger than the results they could achieve upon arrival at the 
spa (Table 5).
Table 5. An increase in the distance that the subjects could walk after 
the therapy

Lengthening category in relation to  
pretherapy distance

Respondent

I 0 (n=0)
II 12 (n=6)

III 28 (n=14)
IV 32 (n=16)
V 28 (n=14)

The table shows the variables as a percentage share in the given group (%) 
and absolute numbers (n - number of respondents. I - same or less than 
50% extension, II - extension of more than 50% but less than 100%, 
III - elongation more than 100% but less than 300%, IV - elongation 
more than 300% but less than 500%, V - extension more than 500%.

DISCUSSION

Balneo-rehabilitation treatment, a treatment method that 
has been integrated into routine clinical practice across 
numerous European countries and globally (1), holds a 
significant place in the medical field. However, despite its 
extensive historical usage and cultural heritage, the scien-
tific validity of balneo-rehabilitation treatment remains 
a topic of expert discourse, largely due to the imperative 
for evidence-based substantiation regarding the effects of 
balneological agents.

Among our cohort of 100 patients referred for spa re-
habilitation, the majority were elderly females with a high 
prevalence of hypertension. The primary impetus for 
surgical intervention, precipitating subsequent referral 
for spa treatment within an average timeframe of three 
months, predominantly stemmed from hip joint arthro-
sis. Given that impaired independent mobility and stand-
ing significantly compromise the quality of life among 
individuals with hip joint dysfunction, our investigation 
sought to elucidate this critical facet of functional recov-
ery. This entailed documenting the type and frequency 
of medical aids employed during ambulation, monitoring 
the duration of unassisted standing without difficulty, 
and assessing the distance travelled by patients.

Observing the realized enhancements in mobility 
and muscle strength, the anticipations regarding pa-
tients’ progression in executing fundamental daily ac-
tivities autonomously were substantiated. Kars et al. 
elucidated through a randomized clinical investigation 
that hydrokinesiotherapy engenders advancements in 
functional capacities, joint mobility, and pain allevia-
tion among osteoarthritis patients (17). Similarly, Hin-

man et al. underscored the significant enhancements in 
muscle strength, functional abilities, joint mobility, and 
pain mitigation resulting from hydrokinesis therapy in 
osteoarthritis patients (24). Notably, a relatively limited 
number of clinical inquiries have comprehensively exam-
ined the manifold contributions of balneotherapy to the 
recuperation of patient’s post-hip arthroplasty. Further-
more, Di Monaco et al. underscore the pivotal role of hy-
drokinesiotherapy in rehabilitating post-hip arthroplasty 
patients (25). Additionally, Papalia et al. highlighted the 
ongoing necessity for further exploration in the realm of 
evidence-based assertions regarding the beneficial effects 
of controlled physical activity, both on land and in aquat-
ic environments, on the recovery of patients’ post-surgi-
cal interventions at the hip and knee joint levels (26).

In a multicenter clinical investigation, Liebs et al. 
emphasized the importance of determining the optimal 
timing for integrating hydrokinesiotherapy into the re-
habilitation protocol for patients undergoing knee and 
hip arthroplasty (27). Specifically, Giaquinto et al. de-
termined that among the geriatric demographic, the ad-
ministration of hydrokinesiotherapy, even six months 
post-surgical intervention on the hip joint, markedly con-
tributed to functional rehabilitation and alleviation of 
subjective pain perception (28). Moreover, the findings 
elucidated by Musumeci et al. underscored the consider-
able significance of early incorporation of balneological 
intervention with thermal mineral water, showcasing 
notable enhancements in quality of life and functional 
recuperation, including muscle strength and joint mobil-
ity among patients who underwent hip joint arthroplasty 
procedures (29).

It is imperative to highlight the escalating global preva-
lence of obesity across all age demographics. This phenom-
enon significantly impacts not only the functional recu-
peration of patients following surgical intervention for hip 
dislocation but also poses a substantial risk factor for trau-
matic incidents predisposing to hip joint integrity compro-
mise, particularly among the elderly. Within our study co-
hort, it was observed that individuals in the test group with 
elevated body mass index demonstrated comparatively less 
progress than other categories. Importantly, evidence from 
diverse global studies underscores the potential of balneo-
therapy and hydrotherapy in facilitating the attainment of 
appropriate body mass, with demonstrated safety profiles 
even among obese individuals (30-33).

The delineated advantages stemming from balneo-re-
habilitation treatment procedures conducted within the 
Banja Kanjiža Special Hospital underscore the underuti-
lized balneological potential inherent in our region. This 
assertion gains further weight when considering the es-
tablished practices observed in neighboring Hungary, 
which shares a congruent geological origin and structure 
with our segment of the Pannonian region (34, 35).

To further solidify the position of balneology, it is 
imperative to undertake coordinated multicenter clin-

Enhancing hip arthroplasty recovery with balneo-rehabilitation treatment
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ical trials alongside fundamental research endeavors. 
Acknowledging the inherent complexity associated with 
such initiatives, particularly concerning the diverse phys-
ical and chemical properties of thermal mineral waters 
and their intricate interplay, challenges abound in isolat-
ing the effects of individual factors. Nevertheless, a strong 
commitment to utilizing our region’s abundant natural 
healing resources, alongside the expertise of qualified 
healthcare professionals and well-equipped spa facilities, 
is essential. These efforts aim to benefit our local popula-
tion and extend the therapeutic potential of balneological 
interventions to a global audience.

CONCLUSION

Our results suggest that the balneo-rehabilitation treat-
ment at the Special Hospital for Rehabilitation “Banja 
Kanjiža” accelerated recovery and improved the quality 
of life of patients after hip arthroplasty. Furthermore, it is 
important to highlight the significant potential of using 
balneological agents for preventive purposes to maintain 
and enhance overall health while reducing the onset and 
progression of degenerative conditions. This preventive 
approach holds promise across diverse demographics, 
from children and adolescents to the elderly, offering 
holistic health benefits to the broader population. Coor-
dinated multicenter clinical trials and fundamental re-
search are needed to verify the effectiveness of this treat-
ment further.
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POBOLJŠANJE FUNKCIONALNOG OPORAVKA POSLE ARTROPLASTIKE KUKA 
PRIMENOM BALNEO-REHABILITACIONIH TRETMANA
Attila Klimó1, Rada Jeremić2, Marija Babić3, Mina Bogetić4, Predrag Brkić2

Sažetak

Uvod: Balneorehabilitacioni tretman je terapijski pri-
stup koji koristi prirodne elemente kao sredstvo lečenja. 
Artroplastika kuka je hirurška procedura koja pomaže u 
rešavanju disfunkcije zgloba kuka. Ova studija ima za cilj 
da istraži da li balneorehabilitacioni tretman može po-
boljšati oporavak funkcionalnih sposobnosti i poboljšati 
kvalitet života pacijenata koji su bili podvrgnuti artropla-
stici kuka.

Materijal i metode: U studiju su uključeni pacijenti 
(n=100) koji su bili podvrgnuti artroplastici kuka i uče-
stvovali u vežbama hidrokineze u bazenima sa termomi-
neralnom vodom, pored konvencionalnog programa te-
rapijske rehabilitacije na suvom. Evaluacija je uključivala 
procene opsega pokreta zgloba kuka i snage ključnih 
mišića pokretača zgloba kuka. Ispitanici su takođe oce-

nili uspeh protokola na osnovu parametra poboljšanja 
kvaliteta života.

Rezultati: Rezultati istraživanja su pokazali da je prime-
na balneorehabilitacionog tretmana značajno ubrzala 
oporavak funkcionalnih sposobnosti i poboljšala kvalitet 
života pacijenata koji su bili podvrgnuti operaciji artro-
plastike kuka.

Zaključak: Na osnovu naših rezultata može se zaključiti 
da je balneorehabilitacioni tretman u Specijalnoj bolnici 
za rehabilitaciju „Banja Kanjiža” doveo do ubrzanja opo-
ravka i poboljšanja kvalieteta života pacijenata nakon 
artroplastike kuka. Da bi se dalje proverila efikasnost bal-
neorehabilitacionog tretmana, neophodna su koordini-
rana multicentrična klinička ispitivanja i fundamentalna 
istraživanja.

Ključne reči: balneorehabilitacioni tretman, artroplastika kuka
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