








Maciej Sokotowski et.al.: Posterior instability of the shoulder joint

Figure 1. MGHL - medial glenohumeral ligament and IGHL - inferior glenohumeral ligament, which consists of an

anterior band and a posterior band

Pathophysiology

We can distinguish two main mechanisms
leading to instability. Acute trauma and micro-
trauma. In the case of acute trauma, significant
force is required, such as in a motorcycle
accident, during a convulsion or in cases of
electrocution (Provencher etal.,2011). In
the microtrauma, repetitive activities that
cause microdamage to the posterior part of
the joint are performed, such as push-ups,
bench pressing, or shooting a gun (Cho et al,,
2012). The arm is then positioned in flexion,
adduction and internal rotation. The effect of
repeated activities is stretching of the poste-
rior stabilizing structures and damage to the
glenoid labrum. Isolated damage to the poste-
rior portion of the glenoid labrum is called
Reverse Bankart Lesion. When, in addition
to the glenoid labrum, a bony fragment from
the posterior part of the joint acetabulum is
detached, it is called Reverse Bony Bankart
Lesion (Figure 2). An incomplete, hidden
detachment of the posterolateral labrum is
Kim Lesion (Kim et al., 2004). Often, when
significant forces are applied in a dislocation,

a Hill-Sachs Fracture, which is a fracture of
the anteromedial portion of the humeral
head, occurs (Bock et al.,2007).

Predisposing factors for posterior instabil-
ity are: Excessive capsular laxity, and large
capsular recess (Bigliani et al., 1995). The key
element for stabilization, however, is proper
alignment of the head with the articular
acetabulum, and proper securing of the two
through muscle forces (Lazarus etal., 1996).

Examination

The patient describes pain located deep in the
back of the shoulder, may be accompanied by
clicking or popping and deterioration of arm
strength. The patient should be asked if they
have any conditions that cause increased
tissue flaccidity such as Marfan’s disease
(Frank et al.,2017). A physical examination
should be performed comparatively with the
healthy side starting with a visual inspection,
where in about 60% of cases a depression is
present on the posteromedial aspect of the
arm. Palpation tenderness in the posterior
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Figure 2. Reverse Bony Bankart Lesion

shoulder may be present, as well as scapular
dyskinesis, or abnormal scapular mobility
and alignment (Brelin et al., 2017).

A test to detect posterior instability is the
Kim test. The patient is in a sitting position,
abducts the shoulder and flexes the elbow
joint to 90°. The clinician then presses the
abducted arm against the joint, and grabs
the elbow with one hand and the deltoid
muscle area with the other. The arm is lifted
upward 45° while the proximal end is pressed
downward. Painfulness while performing
this test indicates posterior instability of
the shoulder joint (Kim et al., 2005) (Figure 4).

Another provocative test for posterior insta-
bility is the Jerk Test. The examiner stands
next to the patient, holding the patient’s
elbow with one hand and the distal aspect
of the clavicle and the spine of the scapula
with the other. Physician abducts the arm
and flexes at the elbow to 90°, pressing the
arm against the joint and rotating internally.
This test can be considered positive when
there is a characteristic click along with
pain during horizontal adduction of the arm
(Kim et al., 2005) (Figure 3).

Reverse
Bankart
Lesion

Imaging diagnosis

Plain radiographsin patients with posterior
instability are recommended in anteroposte-
rior, lateral and axillary projections (Williams
et al.,2007). It can visualize posterior dislo-
cation, bone defects, or Hill-Sachs lesion. If
the radiograph is not sufficient to visualize
the bony structures, computed tomography
should be used (Van Tongel et al.,2010). In
order to better visualize the soft structures
of the joint, MRI is used, which can visualize
the loss of the glenoid labrum, pathologies of
the joint capsule, posterior humeral avulsion
of the glenohumeral ligament and posterior
labrum periosteal sleeve avulsion, or Kim
lesion (Kim et al., 2004) (Bey et al., 2005) (Yu
et al.,2002).

Treatment

When planning the management of a patient
with posterior instability of the shoulder,
there are many factors to consider, such
as reducing pain, improving mobility and
preventing possible recurrence (Frank et al.,
2017). A conservative approach of at least
6 months is typically the first line of treat-
ment for patients with posterior instability;,
with outcomes dependent on the underlying
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Figure 3. Jerk Test — provocative test for posterior instability

_/

Figure 4. Kim test — test to detect posterior instability

etiology [2] (Frank et al.,2017) (Brelin et al.,
2017) (Antoniou et al.,2001) (Tannenbaum
et al.,2013) (Robinson et al.,2005).

In the treatment of posterior instability of
the shoulder joint, there are two treatment
options. One is non-operative treatment,
which in most casesis used for non-traumatic
shoulder joint instability, or joint limp (a state
of joint hypermobility in which the mobility of
thejoint is above accepted norms). The group
of non-traumatic instability also includes

connective tissue diseases and anatomical
variants in the development of bones and joint
surfaces. Non-operative treatment prima-
rily relies on conservative methods and is
based on: rehabilitation, changes in physi-
cal activity and patient education (Doehr-
mann et al., 2023).

For more serious injuries localized to the
shoulder girdle such as: avulsion of posterior
band of IGHL, rupture of any of the tendons of
the rotator cone muscles, or in patients who
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experience recurrent shoulder pain, instability
or functional limitations after conservative
treatment of 3 to 6 months, surgical treat-
ment is necessary (Provencher et al.,2011)
(Doehrmann et a., 2023) (Frank et al.,2017)
(Kim et al.,2005) (Antoniou et al.,2001).

Treatments for bone pathology are perfor-
med open, while treatments for soft tissue
pathology are performed arthroscopically.
There is no consensus in the literature on
the specific indications for each procedure,
so doctors must consider the optimal treat-
ment for the patient on a case-by-case basis
(Doehrmann et al., 2023). Although the results
are very good for open treatment of anterior
instability, the failure rate for open treatment
of posterior instability is as high as 30-70%
(Provencher et al., 2011). On the other hand,
if the pathology in the shoulder bone is small,
arthroscopic procedures are used to treat
posterior instability, due to their less invasive
nature, the ability to view the entire rim and
treat concomitant pathologies, and the faster
recovery of the patient (Brelin et al., 2017)
(Frank et al., 2017). During the arthroscopic
procedure, the patient lies on his side. Stand-
ard surgical anchors are used to repair the rim,
using 3 to 4 portals to facilitate removal and
placement of sutures. A diagnostic arthros-
copy is performed through the posterior
portal, an anteroposterior portal, which is
located at the top of the rotator interval to
help evaluate the rim damage, and a posterior
portal at 7 oclock located 2 cm laterally and
lcm anteriorly from the original posterior
portal, used to place sutures in the poste-
rior portion of the acetabulum.For isolated
posterior capsular and labral pathology, three
to four suture anchors spaced about 5mm
apart on the acetabulum are usually suffi-
cient. Regardless of the form of treatment,
physiotherapy is an essential part of recovery
(Provencher et al.,2011) (Frank et al.,2017)
(Brelin et al.,2017).

Rehabilitation
An important part of the rehabilitation
process is strengthening the surrounding

muscle group to produce additional stabili-
zation in the shoulder joint. Rehabilitation
should focus on proprioceptive exercises
and strengthening the dynamic stabilizers
of the shoulder, particularly the subscapu-
laris. Scapulothoracic mechanics should be
evaluated, as dysfunction can be a source of
posterior shoulder pain (Brelin et al.,,2017)
(Doehrmann et al., 2023). Postoperative care
of a patient with shoulder joint instability
consists of immobilizing the shoulder in
ashoulder brace, in such a way as not to stress
the posterior shoulder joint muscle group.
Itisrecommended that the patient have the
shoulder joint immobilized for no less than
4 weeks. At first, the patient is encouraged
to do gentle exercises focusing on the wrist
and elbow joint. Then, after about 2 weeks,
exercises that activate the rotator cone and
shoulder joint are implemented (Provencher
etal,2011) (Brelin et al., 2017) (Doehrmann
etal., 2023).

After about 2 to 3 months after surgery,
strengthening exercises should also be
included. Return to sports is individually
interpreted for each case, noting that the
patient must achieve 80% of the strength of
a healthy shoulder. In order for rehabilita-
tion to be effective, it is extremely important
from the very beginning of rehabilitation to
involve both the patient and the therapist
(Backer et al.,, 2018) (Bradley et al., 2013).

Conclusion

Posterior instability of the shoulder joint is
an uncommon condition, and is therefore
more difficult to diagnose than injuries that
occur more frequently. It is important to
pay attention to the anatomical structure
of the shoulder, and the pathophysiology,
which will help understand the mechanism
of injury. Symptoms of the condition, the
performance of provocative tests, and imaging
allow early detection of pathology as well as
assessment of its severity. Treatment consists
of conservative as well as surgical methods.
However, unlike anterior instability, surgi-
cal methods in posterior instability are less
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effective, which is why it is so important to
correctly and quickly diagnose the disease in
order to prevent its advanced stage.
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ABSTRACT

Introduction

As a result of the aging population, hip fracture is emerging as a major medical, social and
economical concern. A higher risk of fracture occurs in women of older age. Early surgery,
preferably performed within 48 hours, is considered as the gold standard of treatment. Post-
operative rehabilitation also has a significant role in patients’' recovery.

Aim

The aim of this article is to compare the effectiveness of rehabilitation methods, such as
physiotherapy and alternative interventions, provided after surgical treatment in patients
with hip fracture.

Material and methods

Publications available on PubMed databases concerning the effectiveness of various rehabili-
tation methods after hip fracture were analyzed. In total, 15 works from 2018 to 2023 were
included in the review.

Results

The review of clinical studies focused mainly on comparison of interdisciplinary home rehabili-
tation with conventional methods. Physiotherapy is particularly important in the recovery of
patients after hip fracture. No significant difference was shown between the use of multidis-
ciplinary therapy and classical physiotherapy in combination with in-hospital geriatric care.

Conclusions

The analyzed papers do not clearly indicate which form of rehabilitation should be considered

most effective for elderly patients after hip fracture. Physiotherapy and Transcutaneous Elec-
trical Nerve Stimulation play a crucial role in re-establishing mobility and improving quality
of life. Chronically bed-ridden patients represent a group for whom the development of newer

rehabilitation methods is particularly important. There is a need for further research into the

methods and improvement of those currently in practice.
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STRESZCZENIE

Wstep

W zwigzku ze starzeniem sie spoteczenistwa ztamanie biodra staje sie jednym z gtéwnych
probleméw medycznych, socjalnych i ekonomicznych. Zwiekszone ryzyko ztamania dotyczy
kobiet w starszym wieku. Wczesne leczenie operacyjne, przeprowadzone przed uptywem 48
godzin, uwaza sie za zloty standard. Rehabilitacja pooperacyjna réwniez odgrywa znaczacg
role w odzyskiwaniu sprawnosci przez pacjentéw.

Cel

Celem niniejszego artykutu jest poréwnanie skutecznosci metod rehabilitacyjnych, obejmuja-
cych fizjoterapie i sposoby alternatywne, stosowanych po leczeniu operacyjnym u pacjentéw
ze zlamaniem biodra.

Materiatl i metody
Analizie poddano dostepne w bazie PubMed publikacje dotyczace skutecznoéci réznych metod
rehabilitacji po ztamaniu biodra. Egcznie w przegladzie uwzgledniono 15 praczlat 2018-2023.

Wyniki

Przeglad badan klinicznych koncentruje sie gtéwnie na poréwnaniu interdyscyplinarnej
rehabilitacji domowej z metodami konwencjonalnymi. Fizjoterapia ma szczegélne znaczenie
w powrocie do zdrowia pacjentéw po ztamaniu biodra. Nie wykazano istotnej réznicy miedzy
stosowaniem terapii multidyscyplinarnej a fizjoterapii klasycznej w potgczeniu ze szpitalng
opieka geriatryczna.

Whioski

Przeanalizowane prace nie wskazuja jednoznacznie, ktéra forma rehabilitacji powinna by¢
uznana za najskuteczniejszg u starszych pacjentéw. Fizjoterapia oraz przezskérna elektryczna
stymulacja nerwéw odgrywajg istotng role w odzyskiwaniu sprawnoséci ruchowej i poprawie
jakosci zycia. Szczegdlnie wazng kwestie stanowi rozwdj nowszych metod rehabilitacji ukie-
runkowanych na pacjentéw przewlekle lezacych. Ze wzgledu na niejednoznaczne wyniki,
niezbedne jest kontynuowanie badan nad nowymi metodami i udoskonalanie tych, ktére sg
obecnie stosowane.

Stowa kluczowe: ztamanie szyjki koéci udowej, rehabilitacja, ADL, fizjoterapia, TENS.

Introduction

Hip fracture is a common problem among the patients in the USA, 45.000 patients in Spain
elderly people and thus has a majorimpact on and 20.000 patients in Poland are treated for
length and quality of life for seniors. Worldwide, ~ hip fractures annually (Tsitko et al.,2023).
nearly 1.6 million hip fractures occur annu- Hip fracture leads to serious consequences
ally. However, there is a forecast that by 2050 for the individual, as it can lead to disability
this number may reach even 6.3 million (Liu and higher mortality. It also has a huge impact
etal, 2021). According to the latest research,  on the health service and society as a whole,
it is estimated that approximately 300.000 mainly for economic and social reasons.
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Mortality within one year after the fracture
is 20-40%, predominantly in male patients
(Tsitko et al,, 2023). About 33% of men and 22%
of women suffering from a hip fracture are
expected to die within 1 year (Liet al., 2021).

Risk factors for hip fracture may be divided
into modifiable and non-modifiable. Gender,
age, low socio-economic status, family history
of femoral neck fracture classify as non-
modifiable risk factors. Women over the age of
85 are 10 times more likely to suffer a fracture
than those aged 60-65. In contrast, modifiable
risk factors for hip fracture include reduced
bone mineral density, falls and chronic drug
use. A bone mineral density with T-score less
than -2.5 is associated with an increased risk
of fractures. A lower T-score may be due to
insufficient calcium and/or vitamin D supple-
mentation as well as positive osteoporotic
family history. Drugs that may increase the
risk of falls include high levothyroxine doses,
long-term therapy of proton pump inhibitors,
benzodiazepines and selective serotonin
reuptake inhibitors (Tsitko et al., 2023).

Studies show that 30% of hip fractures
occur in nursing homes, and this percentage
islikely to increase due to the growing popu-
lation over the age of 80 requiring constant
care (Baek et al., 2023).

There is a relationship between the risk
of death after hip fracture and the general
condition before the injury. The survival rate
is negatively affected by: the presence of
chronic diseases (e.g. renal and heart failures,
diabetes, anemia, cancer), high ASA score,
dementia and poor functional status before
fracture (Xu et al., 2019).

Due to the fact that the number of elderly
patients with osteoporotic fractures is increas-
ing, and this type of hip fracture seriously
affects the quality of life and even survival
rates of seniors, researchers are trying to
find out which method of rehabilitation
and treatment is the most effective. Early
surgical treatment is recommended for hip
fractures. Some guidelines advise surgery
within 48 hoursin order to decrease the risk
of prolonged bed rest and mortality after

operation (Zhu et al., 2022). The difficulty in
the treatment of such fractures is associated
with the coexistence of multimorbidity and
polypharmacy in elderly patients (Henrik-
sen et al., 2023). The role of rehabilitation
in the postoperative period is also worth
emphasizing (Zhu et al., 2022).

This article aims to compare the effective-
ness of rehabilitation methods and other
interventions after surgical treatment, as
well as to find the “gold standard”.

Materials and methods

For the literature review, the PubMed data-
base was searched for the period from 2018

to June 2023. Key words such as: hip fracture

rehabilitation OR femoral neck fracture reha-
bilitation OR femoral trochanteric fracture

rehabilitation were used. The “free full text”,
“Clinical Trial” and “Randomized Controlled

Trial” filters were applied and 74 articles

were identified. Only studies in English were

selected. The papers that did not include

methods of rehabilitation in patients with

hip fracture were rejected. Finally, 15 articles

matched the requirements.

Results
The results of literature review are presented
in a table (Table 1).

Scales
Barthel Index for Activities of Daily Living
(Barthel ADL) is used to assess and monitor
the activity status of rehabilitated patients
with chronic disabilities. The ability to perform
basic activities of daily living, such as bathing,
toileting, dressing, eating, continence, walk-
ing, grooming, and stair climbing is assessed.
The score varies depending on whether the
patient performs the activity independently
or with the help of another person. Obtain-
ing 0 pointsis tantamount to dependence in
all of the assessed activities, and 100 points
indicates fullindependence (Cech et al., 2012).
Katz Index of Independence in Activities of
Daily Living Scale (Katz ADL) assesses basic
activities of daily living of older patients
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in the community and all care settings. It
assesses the need for assistance in bathing,
eating, dressing, transfer, toileting and conti-
nence (Arik et al., 2015).

The Lawton Instrumental Activities of
Daily Living (IADL) Scale takes into account
the patient’s capacity to perform eight activi-
ties, which include doing laundry, using the
phone or handling finances. Obtaining a low
score may indicate impairment in daily func-
tioning and a need for a deeper evaluation
(Graf et al., 2008).

The Short Physical Performance Battery
(SPPB) test is used to assess the physical activ-
ity of patients and allows the identification
of people at particular risk of disability and
difficulties in performing basic life activities.
It evaluates three physical activities: main-
taining balance in three positions, walking
speed for a short distance at a normal pace
and getting up five times from a chair without
the help of the upper limbs. Each task is scored
from 0 to 4 points, and in total the patient can
score from 0 to 12 points. Obtaining 12 points
indicates the best physical capacity. A low
score on the test is a risk factor for future
mobility problems, disability, hospitalization
and death (Zasadzka et al., 2013).

The Functional Balance Test for Geriatric
Patients (FBG) assesses the patient’s mobility
during 4 activities, such as walking, turning,
sitting and standing up as well as maintaining
astanding position. Each activity is scored on
a scale from 0 to 6, and the test’'s maximum
number of points is 24 (Howell et al., 2023).

The EuroQol 5 Dimension (EQ5D) consists
of an assessment on a 5-point scale of 5
dimensions: mobility, anxiety or depres-
sion, self-care, pain or discomfort and usual
activities. In addition, patients assess their
health using the Visual Analogue Scale (VAS).
The score on the scale ranges from 0 (death)
to 1 (full health) and reflects the patient’s
state of health in comparison to the health
status of the population of a specific region
(Howell et al., 2023).

The Timed Up and Go (TUG) test consists
in measuring the time in which the patient

gets up from the chair, walks a distance of 3
meters and then returns and sits back on the
chair. The patient wears his comfortable shoes
and may use walking aids. If the duration of
these activities is greater than or equal to
13.5 seconds, this may indicate an increased
fall risk (Barry et al., 2014).

The Radiographic Union Score for Hip
(RUSH) was designed to assess the radio-
graphic fracture healing in femoral neck after
surgeries. It isimportant to identify unhealed
fractures to assess the need for further
surgery in the patient (Frank et al., 2016).

The Functional Independence Measure
(FIM) assesses the need for help from others
in performing specific 18 activities (such as
self-care, continence, mobility, social cogni-
tion). Each activity is scored from 1 (complete
dependence) to 7 (complete independence)
points. The total score ranges from 18 points
to 126 points (Ribeiro et al., 2017).

Dementia Quality of Life Measure
(DEMQOL) is a patient reported outcome
measure, which is designed to enable the
assessment of health-related quality of life of
dementia patients. In DEMQOL 28 questions
on health, well-being, daily activities, cognitive
function, social contacts and self-perception
are answered (Hendriks et al., 2019).

Training programs

The Otago Exercise Program is usually
performed at the patient’s place of residence
and its purpose is to prevent falls. It is based
on walking as well as exercises to strengthen
the muscles and improve balance (Martins
etal., 2018).

The High-Intensity Functional Exercise
(HIFE) program is aimed at increasing the
strength of lower limbs, as well as improving
the balance and mobility (Sondell et al., 2019).

Transcutaneous electrical nerve stimula-
tion (TENS) is a method of pain relief involv-
ing the use of an electrical current in order
to block the transmission of pain signals
(Vance et al., 2014).
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Discussion

The study by Taraldsen et al. (2019) analyzed
the effect of an additional 10 weeks of home
rehabilitation on a patient’s preferred gait
speed. Gait speed was measured in m/s using
an electronic walkway. Training program
focused on muscle strength and included
exercises such as lunges, sit-to-stand and
box step-ups. The main outcome of the trial
was gait speed. The provided intervention
confirmed the effectiveness of the training
plan and resulted in improvement of preferred
gait speed in the trial group. In addition, the
study showed no increase in total health care
costs in the intervention group.

Karlsson et al. (2020a) studied the effect
of early patient discharge along with geri-
atric interdisciplinary home rehabilitation
(GIHR) on activities of daily living (ADL). The
control group consisted of patients receiving
rehabilitation in the hospital. The exercise
plan for the study group was individualized
and tailored to the needs of each patient. It
included elements of the High-Intensity Func-
tional Exercise (HIFE). The primary outcome,
which was the independence of ADL, was
measured using the ADL Barthel Index and
ADL Staircase. In both study groups, patients
regained independence in ADL after 3 and
12 months. No significant differences were
observed between groups.

A trial conducted by Magaziner et al. (2019)
tested the effects of 16 weeks of multicompo-
nent physical therapy on the ability to walk
300 m or more in 6 minutes. The training in
the study group included elements such as
endurance, strength, balance and lower limb
function. General home-based exercises and
transcutaneous electrical nerve stimulation
(TENS) were performed in the control group.
The ability to walk in the community was
regained by 22.9% and 17.8% of the study
group and control group, respectively. The
results represent no statistically significant
difference in the intervention's effectiveness
in the two groups.

Berggren et al. (2019) aimed to verify
whether interdisciplinary home rehabilitation

would reduce the number of complications,
rehospitalization risk, falls risk and the total
number of days of hospitalization compared to
standard rehabilitation. The therapy included
elements of the HIFE program. The ability to
walk inside and outside the house was targeted
as well. There was no significant difference in
trial results between study and control groups
in terms of complications, rehospitalization
rates or length of hospitalization.

Soukkio et al. (2022) in their study focused
on the effect of a 12-month supervised home-
based training program on the post-hip
fracture patients’ performance. The exer-
cise program introduced in the study group
was based on OTAGO training. The control
group consisted of patients receiving standard
rehabilitation. The intervention group showed
improvements in IADL score, SPPB and grip
strength compared to standard rehabilitation.

Howell et al.’s (2023) study tested the
effectiveness of HIFE. Patients were divided
into 3 groups. Of these, one was the control
group, and the other two included patients
qualified for the HIFE program. In addition
to HIFE training, one of the study groups
was controlled with an inertial measurement
unit (IMU) which measures movement and
body position. All three groups also were
assisted by a physiotherapist who modified
and tailored exercises to the patient’s needs
during home visits. Improvements were
obtained in FBG, BI and EQ5D parameters
in all groups, but without significant differ-
ences between them. Also, no group showed
significant improvement in balance.

Karlsson et al. (2020b) studied the impact of
interdisciplinary home-based rehabilitation
in patients with dementia after hip fracture.
The control group patients received interdisci-
plinary in-hospital rehabilitation. Participants
of the intervention group after interdisci-
plinary rehabilitation at hospital when no
medical contraindications were present have
been discharged home. After discharge, they
underwent home-based personalized rehabili-
tation which includes elements such as ADL
training, walking exercises and functional
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strength and balance compliant with HIFE
program. No differences in patients with
dementiain study and control groupsin terms
of falls, postoperative hospitalization length,
readmissions, ADL, mortality 1 year after
hospital discharge, and the ability to walk
after 3 months and after a year were found.

Crotty et al. (2019) aimed to study the
effectiveness of 4-week post-operative reha-
bilitation provided at Nursing Care Facilities.
Physiotherapy program followed by the inter-
vention group’s patients included mobility
and muscle strength training. After 4 weeks,
increased mobility was achieved in the study
group compared to the control group, but no
change in quality of life was observed. After
12 months of the study, patients’ quality of
life measured by the DEMQOL scale was
higher in the study group.

Sherrington et al. (2020) studied the effect
of exercise on improving mobility impairment
and reducing the risk of falls. Training was
supervised by physiotherapists, who moni-
tored and adjusted the exercise program over
a 12-month period. The training plan consisted
of lower limb balance and strengthening
exercises. Participants were asked to exercise
three times a week for 20-30 minutes. There
were no significant differences between the
groups in terms of mobility improvement
and fall risk.

In Schemitsch et al. (2020) study the effect
of Romosozumab subcutaneous injections
at different doses was tested. The results
of the treatment used were verified by the
TUG score and the RUSH score. These two
parameters increased in the drug-receiv-
ing group as well as in the placebo group.
However, the differences between the groups
were not significant. The time to radiological
evidence of bone regeneration was similar
in both groups.

Hulsbaek et al. (2021) tested the effect of
anabolic steroid use combined with training
and nutritional supplement in hip-fracture
patients rehabilitation. Both, the control and
research groups, received identical physi-
otherapy and nutritional supplementation.

In the research group, Nandrolone Decanoate
was additionally used. The efficacy of the
method in terms of change in maximal isomet-
ric knee-extension strength was measured in
Nm/Kg using a belt-fixed handheld dynamom-
eter. Non-significant differences between both
groups in knee extension strength after the
inclusion of anabolic steroid have been found.

Elboim-Gabyzon et al. (2019) studied the
effectiveness of TENS on mobility and post-
operative pain in patients after hip fracture.
Both the control and study groups received
standard postoperative treatment including
the 30 minute physiotherapy. The exercise
program consisted of balance, transfer, lower
limb and ambulance training. Additionally, the
active TENS and sham TENS were provided
in study and control groups, respectively. The
ambulation distance and mobility increased
in the study group. The pain while walking
was reduced as well, in comparison to the
control group. No effect of active TENS on
pain alleviation at rest and night was proven.

Jinli-Guo et al. (2019) in their study aimed
to test the effectiveness of “upper-body yoga”
in elderly patients after hip fracture. The
therapy included elements of breath training
and slow stretching movements. In short-term
results, after 1 week, values of PCF and BI
were higher in the study group. After 4 weeks
of training the FVC%, PCF, BI increased in
the intervention group. The authors noted
that upper body yoga may provide a specific
method for improving the function of immo-
bilized patients after femoral neck or trochan-
teric fracture.

In Ortiz-Pifia et al. (2021) trial the effective-
ness of telerehabilitation and rehabilitation
at home on the patients’ functioning after
hip fracture was compared. Both the control
and research groups received usual hospital
care. Tele-rehabilitation group consisted of
patients’ receiving three exercise sessions
and two occupational therapy sessions.
The online program was based on tutorial
videos and written instructions. The training
plan included balance, strengthening and
cardiovascular exercises. The occupational
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component included videos presenting advice
on how to carry out everyday activities and
avoid falls. The control group after discharge
received usual in-person rehabilitation at
home. Patients using the tele-rehabilitation
program had better performance on the TUG
and a higher FIM score. The SPPB score was
not significantly different in the two groups.

Kim et al. (2020) studied the impact of
4-week training on an anti-gravity treadmill
on isokinetic muscle activity and strength in
post-hip fracture surgery patients. An anti-
gravity treadmill by using an air pressure
control system eases the impact on lower
limbs during training. The control group
received the conservative rehabilitation. Both
groups showed significant improvement in
isokinetic muscle strength and endurance of
the hip extensors and flexors. However, there
were no between-group differences except
in hip extensor muscle strength. The activity
of the tested lower limb muscles increased
after the intervention. In contrast, significant
differences between the groups were observed
only in the activity of the gluteus maximus
and gluteus medius muscles.

Conclusions
Most studies have concentrated on the
comparison of interdisciplinary home
rehabilitation with standard rehabilitation.
Analyzing the above studies, physiotherapy
has a significant role in the recovery of
patients after hip fracture. However, not
much difference is observed between multi-
disciplinary therapy and standard physi-
otherapy and geriatric care provided in the
hospital and after discharge. Long-term
physical rehabilitation seems to be more
effective compared to short-term exercises.
It is worth noting that the effectiveness of
exercises performed by the patient at home
may be improved by instructional videos.
Romosozumab and steroid therapy have
not proven effective. Functioning of patients
after hip fracture may be improved by alter-
native methods such as TENS and “upper
body yoga”. The latter is particularly useful

in chronically bed-ridden patients who are
unable to perform the conventionally recom-
mended exercises. Home rehabilitation may
also be complemented by an antigravity
treadmill, which in Kim et al. (2020) research
has been shown to be effective in improving
hip extensor and gluteal muscle strength.

Due to ambiguous study results and insuf-
ficient number of studies, it is not possi-
ble to determine the effectiveness of the
analyzed methods. There is a need for further
clinical studies to find suitable rehabilitation
methods to improve the condition of post-
fracture patients.
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These articles should describe recent advances

in areas within the Journal's scope. Review
articles cannot exceed 2700-3000 words in
length (excluding title page, abstract, and

references) and contain no more than a combi-
nation of 10 tables and/or figures. Authors

are encouraged to restrict figures and tables
to essential data that cannot be described in
the text. The number of references should
not exceed 60.

Guidelines

Guidelines should be up to 2000 words (exclud-
ing title page, abstract, and references) and
caninclude up to 3 tables and/or figures. The
number of references should not exceed 25.

Studium przypadku

Artykut ten analizuje studium przypadku,
forma jako$ciowych badan opisowych, ktéry
jest uzywany, aby przeanalizowa¢ pojedyncze

przypadki, mate grupy uczestnikéw, lub grupy,
jako catosci. Naukowcy zbierajg dane doty-
czace uczestnikéw badania i bezposrednich

obserwacji, wywiadéw, protokotéw testéow
oraz egzaminéw. Manuskrypt musi spetnia¢

te same wymogi formatu jak pelnej dtugosci

rekopis. Studium przypadku powinno za-
wierac¢ do 2700 stéw (z wylgczeniem strony
tytutowej, streszczenia oraz piSmiennictwa)

imoze zawiera¢ do 3 tabeli/lub rycin. Liczba

piSmiennictwa nie powinna przekraczaé 25.

Artykutl przegladowy

Artykut ten powinien opisywa¢ najnowsze
postepy w dziedzinach nalezgcych do zakresu
czasopisma. Artykut przegladowy nie moze
przekracza¢ 2700-3000 stéw (z wylgczeniem
strony tytutowej, streszczenia i piémiennic-
twa) i zawiera¢ nie wiecej niz 10 tabeli/lub
rycin. Autorzy sg zachecani do ograniczenia
ilosci tabel i rycin do podstawowych danych,
ktore nie moga by¢ opisane w tekscie. Liczba
pi$miennictwa nie powinna przekraczaé 60.

Wytyczne/Zalecenia

Wytyczne powinny by¢ do 2000 stéw (z wy-
laczeniem strona tytulowa, streszczenie
oraz referencje) i moze zawiera¢ do 3 stoty
i/ lub cyfr. Liczba odniesienr nie powinna
przekracza¢ 25.
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Acknowledgments

Under acknowledgments please specify
contributors to the article other than the
authors accredited. List here those individu-
als who provided help during the research
(e.g., providing language help, writing assis-
tance or proofreading the article, etc.). Also,
acknowledge all sources of support (grants
from government agencies, private founda-
tions, etc.). The names of funding organizations
should be written in full.

References

All manuscripts should use the ‘Harvard' style
for References.

The order of authors in References list is
alphabetical, all authors of a single paper
are mentioned, Authors should be cited in
the text asthey appear according to the year
of presented papers as follows (example)
(Boileau et al. 2009; Boileau et al 2010; Butt
and Charalambous 2012) in (round) brackets.
Please check in your list the proper fashion
of citation, including year (in a proper place),
pages from-to.

Example:

Elhassan, B., Bishop, A., Shin, A., Spinner, R.
(2010), Shoulder tendon transfer options for

adult patients with brachial plexus injury.’
J Hand Surg Am., 35 (7),s.1211-1219.

Books:

Rang, H.P., Dale, M. M,, Ritter, J. M., Moore,
P.K.Pharmacology. 5th Ed. Edinburgh: Chur-
chill Livingstone; 2003, Phillips, S.J., Whisnant,
J.P. Hypertension and stroke. In: Laragh JH,
Brenner BM, Editors. Hypertension: patho-
physiology, diagnosis, and management. 2nd

Ed. New York: Raven Press; 1995. pp. 465-478.

Tables

Tables should be typed on sheets separate
from the text (each table on a separate sheet).
They should be numbered consecutively with
Arabic numerals. Tables should always be

Podziekowanie

W ramach podziekowania prosze okresli¢
wspobltpracownikéw przy artykule innych
niz autoréw pracy. Wyliczmy tutaj te osoby;,
ktére udzielity pomocy podczas badan (na
przykiad udzielanie pomocy jezyka, pomoc
w pisaniu lub dowdd czytania tego artykutu,
etc.). Nalezy potwierdzi¢ réwniez wszystkie
zr6dta wsparcia (dotacje z agencji rzgdowych,
prywatnych fundacji, etc.). Nazwy organizacji
finansowania powinny by¢ napisane w catosci.

PiSmiennictwo
W manuskrypcie nalezy uzywac stylu cyto-
wania pi$émiennictwa "Harvard”.

Porzadek zamieszczania w rozdziale Pi-
$miennictwo nazwisk autoréw, tytutu arty-
kutéw oraz nazwy czasopisma z podaniem
rocznika, wolumenu i stron jest alfabetyczny.
Nazwiska wszystkich autoréw pojedynczej
pracy sa wymieniane. Autorzy prac powinni
by¢ wymienieni w tekscie zgodnie z datg publi-
kowanej pracy w porzadku chronologicznym
(przyktad Boileau i wsp. 2009; Boileau i wsp.
2010; Butt i Charalambous 2012) w (okra-
glych) nawiasach. Nalezy sprawdzi¢ w licie
prac w rozdziale Pismiennictwo wtasciwy
porzadek cytowania pracy tgcznie z rokiem,
wolumenem, stronami od-do.

Przyktad:

Elhassan, B., Bishop, A., Shin, A, Spinner, R.
(2010), ‘Shoulder tendon transfer options for
adult patients with brachial plexus injury.’
J Hand Surg Am., 35 (7),s.1211-1219.
Ksigzki:

Rang, H.P, Dale, M. M., Ritter, J.M., Moore,
P.K.Pharmacology. 5th Ed. Edinburgh: Chur-
chill Livingstone; 2003, Phillips, S.J., Whisnant,
J.P. Hypertension and stroke. In: Laragh JH,
Brenner BM, Editors. Hypertension: patho-
physiology, diagnosis, and management. 2nd
Ed. New York: Raven Press; 1995. s. 465-478.

Tabele

Tabele powinny by¢ zamieszczone na oddzielo-
nych arkuszach od tekstu (kazda tabela na
oddzielnej kartce). Powinny one by¢ ponume-
rowane cyframi arabskimi. Tabele powinny
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cited in a text (e.g., Table 2) in consecutive
numerical order. Each table should include
a compulsory, concise explanatory title and
an explanatory legend. Footnotes to tables
should be typed below the table body and
referred to by superscript lowercase letters.
No vertical rules should be used. Tables should
not duplicate results presented elsewhere in
the manuscript (e.g., in figures).

Figures

All illustrations, graphs, drawings, or photo-
graphs are referred to as figures and must be
uploaded as separate files when submitting
a manuscript. Figures should be numbered
in sequence with Arabic numerals. They
should always be cited in a text (e.g., figure
3)in consecutive numerical order. Figures for
publication must only be submitted in high-
resolution TIFF or EPS format (minimum
300 dpi resolution). Each figure should be
self-explanatory without reference to the text
and have a concise but descriptive legend. All
symbols and abbreviations used in the figure
must be defined unless they are common
abbreviations or have already been defined
in the text. Figure Legends must be included
after the reference section of the Main Text.

Colour figures

Figures and photographs will be reproduced in
full colourin the online edition of the journal.
In the paper edition, all figures and photo-
graphs will be reproduced as black-and-white.

Submission preparation checklist

As part of the submission process, authors
are required to check off their submission’s
compliance with all of the following items,
and submissions may be returned to authors
that do not adhere to these guidelines.

1. All authors of this research paper have
directly participated in the planning, ex-
ecution, or analysis of this study.

zawsze by¢ cytowane w tekscie (np. Tabela
2) w kolejnosci numerycznej. Kazda tabela
powinna zawiera¢ obowiazkowy, zwiezty
tytut wyjasniajgcy orazlegende objasniajaca.
Odsytacze do tabeli powinny by¢ wpisane
ponizej tabeli. Nie nalezy stosowa¢ zasady
pionowe. Tabele nie powinny powiela¢ wynikéw
prezentowanych gdzie indziej w tekscie (np.
na rycinach).

Ryciny

Wszystkie ilustracje, wykresy, rysunki lub fo-
tografie sg okreslane, jako ryciny i muszg by¢
przestane, jako oddzielne pliki przy sktadaniu
rekopisu. Ryciny powinny by¢ ponumerowane
kolejno cyframi arabskimi. Powinny one by¢
zawsze cytowane w tekscie (np. rycina 3)
w kolejnosci numerycznej. Ryciny do publi-
kacji nalezy sktada¢ wytacznie w wysokiej
rozdzielczo$ci TIFF lub EPS Format (minimum
300 dpi). Kazda figura powinna by¢ oczywista
bez odwotywania sie do tekstu z zwiezlg, ale
jasng legenda. Wszystkie symbole i skréty
stosowane na rycinie muszg by¢ wyjasnione,
oile nie sg one powszechnymi skrétami albo
zostaty zdefiniowane w tekscie. Opisy rycin
muszg by¢ zawarte tekscie gléwnym po spisie
literatury.

Kolory rycin
Ryciny i fotografie zostang odtworzone w pet-
nym kolorze w internetowym wydaniu cza-
sopisma. W wydaniu papierowym, wszystkie
dane i fotografie zostang odtworzone, jako
czarno-biate.

Lista kontrolna

Jako cze$¢ procesu sktadania pracy, autorzy
sg zobowigzani do sprawdzenia zgodnosci
ich sktadu zlista kontrolng. Autorzy powinni
mie¢ na uwadze, Ze nie spetnienie kryteriow
z ponizszej listy moze skutkowaé odrzuceniem
ich pracy.

1. Wszyscy autorzy zgtaszanej pracy badawc-
zej maja bezposredni udziat w planowaniu,
realizacjiianalizy niniejszego opracowania.
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2. All authors of this paper have read and ap-
proved the final version submitted.

3. The contents of this manuscript have not
been copyrighted or published previously.

4. The contents of this manuscript are not
now under consideration for publication
elsewhere.

5. The contents of this manuscript will not
be copyrighted, submitted, or published
elsewhere, while acceptance by the Journal
is under consideration.

6. There are no directly related manuscripts
or abstracts, published or unpublished, by
any authors of this paper.

7. Each author declared his or her individual
contribution to the manuscript in the
electronic form of the disclosure prepared
by the corresponding Author.

Copyright notice

Submission of an article for publication
implies the transfer of the copyright from
the Author(s) to the Publisher upon accept-
ance. Accepted papers become the permanent
property of “Issues of Rehabilitation, Ortho-
paedics, Neurophysiology and Sport Promo-
tion - IRONS”", and may not be reproduced
by any means without the written consent
of the Publisher.

Privacy statement

The names and email addresses entered in
this journal site will be used exclusively for
the stated purposes of this journal and will
not be made available for any other purpose
or to any other party.

2. Wszyscy autorzy niniejszego opracowania
przeczytaliizatwierdzili ostateczng przed-
stawiong wersje.

3. Zawartos¢ tego rekopisu nie zostata objeta
prawami autorskimi lub nie byta publiko-
wana wczesniej.

4. Zawarto$¢ tego rekopisu nie jest obecnie
brana pod uwage do publikacji gdzie indziej

5. Zawarto$¢ tego rekopis nie bedzie objeta
prawami autorskimi, sktadana lub publi-
kowana w innym miejscu, a akceptacja
przez czasopismo jest brana pod uwage.

6. Nie ma rekopisu lub streszczenia bezpo-
$rednio zwigzanego, publikowanego lub
niepublikowanego, przez autoréw niniej-
Szego opracowania.

7. Kazdy autor zadeklarowat swéj indywi-
dualny wkiad do manuskryptu w formie
elektronicznej ii przestany do Redakcji
przez autora do korespondencji.

Informacja o prawach autorskich

Skladanie artykutu do publikacji zaktada
przeniesienie praw autorskich od autora
(6w) na Wydawce w momencie odbioru. Za-
akceptowane dokumenty stajg sie wlasnoscig

.Zeszyty Promocji Rehabilitacji, Ortopedii,

Neurofizjologiii Sportu - IRONS"inie mogg
by¢ powielane w jakikolwiek sposéb bez
pisemnej zgody Wydawcy.

Polityka prywatnosci

Imionainazwiska oraz adresy e-mail przedsta-
wione w czasopi$mie bedg wykorzystywane
wylgcznie do okreslonych celéw niniejszego
pisma i nie bedg udostepniane w zadnym
innym celu.



