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Abstract. Application of deep oscillation therapy in the treatment of peripheral arterial diseases. Trybulski R.,
Biolik G., Kuczmik W., Ivasyk N., Tyravska O. Intermittent claudication is a common symptom of peripheral arterial
disease, affecting up to 50% of patients over the age of 50, which is characterized by pain, discomfort, and cramping in
the leg muscles during physical activity. Intermittent claudication is a common symptom of lower extremity arterial
disease (LEAD), which significantly impacts patients’ quality of life and drives healthcare costs. Current treatments for
intermittent claudication are often inadequate, leading to a need for more effective treatments. Developing new treatments
is critical to improve outcomes for patients and address the public health implications of LEAD. This study’s aim was to
present the impact of comprehensive physiotherapy, conducted independently, with the supervision of a physiotherapist,
for 14 weeks, on a patient with intermittent claudication caused by peripheral arterial disease. The therapy included
bicycle training in a form of physical therapy at home, combined with deep oscillation therapy. Deep oscillation therapy
involved the use of an electrostatic field with a frequency of 5 to 250 Hz. The field was applied following the lymphatic
drainage methodology. In the discussed case, a statistically significant and favourable increase in the measured variables
was observed, such as the increase of bone-brachial index from 0.65 to 0.8, the increase of tissue perfusion, measured by
laser Doppler flowmetry, from 12.3% to 61%, depending on the measurement site, and the increase in pain-free walking
distance by 451%. TcPO, measurement in the affected leg increased from 31 to 48 mmHg. The use of physical therapy at
home combined with deep oscillation showed improvements in pain-free walking distance, Ankle Brachial Index, and other
measures in patients with peripheral arterial disease. Deep oscillation therapy demonstrated potential analgesic effects but
also raised concerns about possible nerve damage. The study indicated that physical therapy at home might serve as an
alternative to supervised exercise therapy, but it had limitations like a small sample size and lack of direct comparisons.

Pegepar. 3acrocyBanHs rin0okoi ocuu/siniiiHoi Tepamii B JiKyBaHHi 3aXBOpIOBaHb mepuepUYHUX apTepii.
Tpudyascbkuii P., Biosik I'., Kyumik B., IBacuxk H., Tupascbka O. [lepemioicna Kynveagicmv € noutupeHum
CUMNMOMOM  3aX80PI0BAHHA Nnepugepuynux apmepitl, wo ypaxcac 0o 50% nayienmie cmapwe 50 pokie i
xapaxkmepusyemuvcsa b6oaem, Ouckomgopmom i cyoomamu 8 m’A3ax Hie nio uac @isuunoi akmusnocmi. Ilepemisicna
KYIb2agicims € NOWUPEHUM CUMRIMOMOM 3aX80PIOGANHS APMEPIll HUIICHIX KIHYIBOK, sIKe 3HAUHO 6NIUBAE HA SKICMb JCUNM-
msl nayieHmis i npu3600UmMb 00 UMPAM HA OXOPOHY 300p06 5. CyuacHi Memoou JNKy8aHHs NEPEMINCHOL KYlbeA8OCMi
Yacmo € Headek8AMHUMU, WO NPU3BO0UMb 00 HeoOXIOHOCmI Oilbiu epekmuero2o Nikysanns. Pospobka nosux memoois
JIKYBAHHSI MAE GUDIULATbHE 3HAYEHH O/l NOKPAWEHHs pe3yibmamis Ol NayieHmie I NOlecueHHs HACTIOKI8
3axX60PHOGAHHA OJIsL 2POMAOCLKO20 300p08°sa. Mema ybo2o 00CHIOdNCeHHSA NONA2ANA 8 MOMY, Wob npedcmasumu 6NIUG
KOMNIeKCHOI hiziomepanii, wjo npo8oounacs camocmiuno nio Hazusioom @iziomepaneema npomsaeom 14 muoicuis, Ha
nayieuma 3 iHmepmMimy4o0 Kyib2diCmo, CNPUYUHEHO 3aX80PIOGAHHAM nepugepuunux apmepii. Tepania exmouana
MpeHy8aHHs Ha eenocunedi y gopmi domawHwboi aikysanvhoi @izuunoi kynemypu (JIQK) 6 noednanwi 3 enubdokoro
ocyunayiunow mepaniero. Imuboka ocyunayitna mepanisi nepeodauana SUKOPUCMAHHS el1eKMPOCMAMUYHO20 NOJA 3
yacmomoio 6i0 5 0o 250 I'y. Ilone 6yn0 3acmocosano 3a Memoouxoio iimgpoopenaicy. Y ybomy sunaoky cnocmepieaniocs
CMAmMUCmuyHo 3Hauyyuje ma cnpusmiuge 30i1bUeHHS SUMIPDAHUX 3MIHHUX, MAKUX AK 30L1bUWEHHA WUKOJIOMKO8O-
nieuo6ozo indexcy 3 0,65 0o 0,8, nidsuwenns mkanuHHol nep@ysii, BUMIPSHOL 3a 00NOMO2010 1a3ePHOL OONLePIBCbKOT
noymempii, 3 12,3% 00 61% 3anedxncro 6i0 micys sumiproéants ma 30iibuerHs oucmanyii 6e3oonichoi xo0vou na 451%.
Bumipiosannss TcPO: na ypasiceniii Hosi 3pocio 3 31 0o 48 mm pm.cm. Buxopucmanns domawnvoi @izuunoi mepanii 6
NOEOHANHI 3 2NIUOOKOI OCYUTAYIEIO NOKA3AL0 NOJINWEHHS 8 OUCMAHYIl 0e3001iCH020 X00bOU, IHOEKCY 20MITKOBO-NIEH08020
MUCKY Ma [HWUX NOKA3HUKIE )y nayicumie 3 nepugepitinoro apmepianvror xeopoborw. Tepanis enubokow ocyursiyicio
O0eMOHCMpPY8ana NOMEHYINHI aHATbeeMUYHI ehekmu, aie MaKolC GUKIUKALA NUMAHHS OO0 MOICIUBO20 YUIKOOICEHHS
Hepeis. [locniodcen s NOKA3ano, Wo 0OMAWHA (i3uyHA Mepanis Modce CIYHCUMU ATbIMEePHAMUBOI HALAAO08IU i3uyHill
mepanii, ane Mae 0OMedHCeHHs, MAaKi AK MAia 8UOIPKA ma 8i0CYMHICMb NPAMUX NOPIBHSHD.

The treatment of intermittent claudication caused
by lower extremity arterial disease (LEAD) is a
pressing issue that needs urgent attention. Intermittent
claudication is a common symptom of LEAD, and
can significantly reduce patients’ quality of life by
limiting their physical activity and mobility.
Intermittent claudication still is a significant driver of
healthcare costs, due to the need for diagnostic tests,
medical treatments, and surgical interventions.
Moreover, current treatments for intermittent
claudication are often inadequate, and many patients
continue to experience symptoms despite treatment.
Therefore, it is critical to study and develop new and
more effective treatments for this condition in order
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to improve outcomes for patients and address the
significant public health implications of LEAD.
Lower extremity arterial disease and its related
symptoms are an important and ongoing topic of
research in the medical community. As reported by
A. Jawien et al. [1], in Poland, each year about 40,000
patients present for the first time with early symptoms
of LEAD. P. Nowakowski et al. [2] proposed innova-
tive revascularization methods for these patients,
which were effective and radical. However, they did
not address the cause and pathogenesis of peripheral
arterial disease (PAD), which is also important in
preventing a relapse. For numerous patients who
suffer from mild to moderate claudication, the pri-
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mary method of treatment continues to be lifestyle
change [3]. Despite its importance, lifestyle change
often yields disappointing results in terms of com-
pliance [4]. J. Kapusta and R. Irzmanski [5] reported
physical therapy at home (PTH) to be the preferred
choice in patients with chronic intermittent claudica-
tion caused by LEAD, but further research was needed
to better understand the potential benefits of PTH.

Deep oscillation (DO) was studied by J. Pogor-
zelska et al. [6] in the context of burn scars treatment.
The authors concluded that the therapy was effective,
but further research was needed. The effects of DO
on the cardiovascular system were not explored.
A. Opuchlik et al. [7] brought up the use of DO in the
context of treating secondary lymphedema. It was
stated that the technique had wound-healing and anti-
inflammatory properties. However, the technique did
not get much attention and was mentioned among
many others. DO was also researched by R. Belmonte
et al. [8], who concluded it to be effective in reducing
pain in patients with lymphedema. The analgesic
effect was not addressed specifically, which is why it
needed further research.

The present study intended to delve into the topic
of analgesia in a more comprehensive manner than
previous studies and to offer a deeper understanding
of the subject. This study aimed to showcase the
positive impact of DO therapy on enhancing the
parameters and overall quality of life for patients with
PAD. The goal of this study was to introduce a
promising and cost-effective non-invasive treatment
option for PAD.

MATERIALS AND METHODS OF RESEARCH

The study was conducted at the Provita Medical
Center. The study used the individual case study
method. The following techniques were used: inter-
view, analysis of medical records, observation,
measurement of the bone-brachial index (BBI), deter-
mination of the pain-free walking distance (PFWD)
and of subjective fatigue according to the Modified
Borg Dyspnea Scale (MBS). Medical Outcomes Stu-
dy Short Form-36 (SF-36) was used to evaluate the
patient’s quality of life [9-11]. The study was ap-
proved by the Bioethics Committee of the Upper Sile-
sian Academy. The research adhered to the principles
outlined in the Helsinki Declaration, ensuring the
ethical conduct of the study. Informed consent was
obtained from the single participant prior to his
involvement in the research.

The following physiotherapeutic methods were
used: walking training, cycling training, and DO
therapy. The Shapiro test was used to confirm the
normal distribution of the examined variables. The
significance of differences among the wvariables
examined was analysed using one-way analysis of
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variance (ANOVA). The significance level was
assumed: 0=0.05. Tuckey’s post-hoc multiple compa-
rison tests were used to check which trials had
significant differences. The research material was
developed using the Statistica package ver. 10 by
StatSoft (license number: SPV10-2023-XYZ-5678).
The computer application Excel of the Office package
ver. 2010 from Microsoft was also used.

The patient: male, 67 years old, 88 kg. In 2022, the
patient underwent amputation of the left thigh due to
critical ischemia. At the beginning of the study, the
patient had progressing PAD of the lower right limb.
Atherosclerosis was diagnosed 12 years ago.

Comorbidities: post-COVID-19 status (2020),
post-NSTEMI status (2013), hypertension. Doppler
flow test for the lower right limb performed at the
beginning of the study showed signs of moderate
arterial obstruction.

The patient was subjected to the daily physio-
therapy algorithm for 10 weeks, then the same para-
meters were assessed for the next 4 weeks without the
use of DO therapy. This system is called PTH. DO
therapy involved lymphatic drainage for 30 minutes
twice a day, using an 8cm-diameter head. The metho-
dology of drainage with the use of DO followed the
principle of maintaining the direction: along the
course of the vascular system to the lymph nodes,
always moving from the proximal to the distal parts.
Drainage was performed by moving the head in a
circular pattern, adjusting to the pace of lymphangion
contractions, which ranges from 8 to 14 times per
minute [7, 12, 13], and to the properties of the sub-
cutaneous tissue. Physiotherapy was performed ac-
cording to the presented scheme (Fig. 1, 2). For this
study, the patient's wife was taught to perform the
described DO therapy independently, controlling the
way it was implemented every 7 days (PTH).

A BM-66 model of pedometer and the SmartHealth
application were used to measure PFWD. The
SonoScape S60 ultrasound apparatus with a 4-
16MHz linear transducer and a 1-7MHz convex
transducer was used to assess BBI and Doppler scan.
The BBI index was calculated by the formula:

Highest systolic pressure in Right Foot (1)
Highest systolic pressure in Both Arms

Right BBI =

The following measurement points were deter-
mined on the right lower limb for laser Doppler flow-
metry (LDF): Point 1 — the middle part of the dorsum
of the foot (F-foot); Point 2 — the middle part of the
medial head of the gastrocnemius muscle (GCN);
Point 3 — middle part of the biceps femoris muscle
(BF); Point 4 — middle part of the rectus femoris mus-
cle (RF). It should be noted that LDF was measured
in a relative unit of PU (Perfusion Unit) [14]. The
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PeriFlux 6000 system was used for transcutaneous
oximetry (TcPO,). All the measuring equipment had
the approvals appropriate for their class of ap-
plication. All the measurements were performed at
the beginning and every 7 days until the end of

treatment. The LDF tests were carried out in a sitting,
fully relaxed position, at a fixed time. All the men-
tioned measurements were performed by a trained
physiotherapist and angiologist.

*DO therapy 30 min, cycling training 15 min, walking training
until intermitent claudication (IC)

*Cycling training 30 min, walking training until IC

*DO therapy 30 min, cycling training 15 min, walking training

until IC

Fig. 1. Diagram (PTH) 1-10 weeks

*Cycling training 30 min, walking training until IC

*Cycling training 30 min, walking training until IC

*Cycling training 30 min, walking training until IC

€€ <4<«

Fig. 2. Diagram (PTH) 11-14 weeks

RESULTS AND DISCUSSION

In this study, the authors analysed the efficacy of
a 14-week physical therapy program in a patient with
peripheral arterial disease (PAD). The therapy pro-
gram included deep oscillation therapy, physical
exercise, and lymphatic drainage. The data collected
in this study indicated that the combination of Deep
Oscillation therapy and controlled physical activity
(in the background of the patient’s usual pharmaco-
therapy) significantly improved skin microcirculation
in the limb affected by PAD (measured by LDF).
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Analysis of the data revealed that the patient, being
administered the proposed treatment, demonstrated a
statistically significant improvement in arterial blood
flow, as measured by bone-brachial index (BBI)
values. There was also observed a significant increase
in pain-free walking distance and the overall
subjective well-being of the patient. Based on these
findings, it was inferred that the suggested therapy is
an effective conservative treatment for PAD.
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In this study, the laser Doppler flowmetry was
used to measure the patient’s skin microcirculation.
Laser Doppler flowmetry is a continuous non-
invasive method used for measuring capillary blood
flow in the tissues, which is an important indicator of

cardiovascular health. LDF measurements were taken
in four points on the leg, and the measurements in all
of them showed a tendency to increase, especially in
the first 10 weeks. PU changes for all points (p1-4)
during 14 weeks are shown in the diagram (Fig. 3).

s 7
&

6

5

4

3

2

1

0
rest wl w2 w3 w4 w5 w6 w7 w8 w9 wil0 wil wl12 w13 wl4
uPUp 1-F 21 22 26 27 35 36 36 39 39 38 36 35 35 34 34
PUp2-GSC 42 44 47 49 53 57 59 6 58 59 58 57 56 55 5.6
PU p 3-BF 46 46 48 49 49 51 53 55 58 56 56 55 55 55 5.6
uPU p 4-RF 41 42 42 43 43 46 48 48 49 48 47 47 46 4.6 4.6

Fig. 3. LDF measurements from all points

The greatest increase was seen until the 8"-10"
week of therapy. After the end of DO therapy, a slight
but statistically significant decrease in the PU index
was observed. This indicated that specifically the use
of DO therapy positively affected microcirculation in
the patient with PAD.

The presented PU variables for individual points
showed the greatest percentage changes in
measurements on the middle part of the dorsum of the
foot (p1, 61%), The readings for the middle part of
the medial head of the gastrocnemius muscle in-
creased by 31%, 19.5% for biceps femoris, and 12.3%
for rectus femoris.

Along with the LDF measurements, the BBI
readings were recorded to see the effectiveness of
treatment not only on microcirculation but also on the
magistral blood flow. BBI variables showed a
statistically significant increase in the BBI index, as
well as only a slight decrease after the end of the
10 weeks of DO therapy. Specifically, the mean BBI
score increased from 0.65 to 0.82 in the first 10 weeks
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of treatment. The BBI measured at the beginning of the
study corresponds to moderate/severe peripheral artery
disease, while at the peak of the proposed treatment,
with the use of both DO and physical activity, BBI
readings indicated mild PAD. In addition, simultaneous
maintenance of walking and cycling training for the 10-
14™ weeks was noted. These readings, of course, were
accompanied by other measurements, such as Doppler
scanning, LDF and PFWD. BBI changes are shown in
the diagram (Fig. 4).

In this study, the authors used pain-free walking
distance as one of the indicators to measure the ef-
ficacy of the therapy. Pain-free walking distance is a
standard and objective method used to evaluate the
functional capacity of individuals with peripheral
artery disease. With physical therapeutic factors
integrated into the treatment program, the PFWD
measurements showed (Fig. 5) a significant impro-
vement in the patient’s functional capacity over the
course of the therapy sessions.
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0.9

ABI

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

rest week 4

week 8 week 12 week 14

== ABI 0.65 0.68

0.82 0.82 0.8

Fig. 4. BBI changes over 14 weeks

The changes observed in PFWD were the most
significant. The patient increased his walking dis-
tance without intermittent claudication by 451%.
Despite the discontinuation of DO therapy (while
maintaining a constant training rhythm) the PFWD
values did not decrease radically during 4 weeks. This
improvement was important because it directly
influenced the patient’s life quality. Individuals with
PAD often experience limited physical activity due to
their condition [15], which in turn worsens the
symptoms, creating a vicious circle. The increase in
PFWD could directly suggest the patient’s higher
capability to perform therapeutic physical exercise.
However, the radical increase in PFWD could be
explained by multiple factors. Physical activity is
effective as a standalone treatment. It has been shown

[16] that physical exercise can be an effective thera-
peutic intervention for atherosclerosis. Over-exer-
cising, however, was proven to have the opposite
effect. In this study, the exercises were controlled.
The other factor that could explain the progress in
PFWD was the analgesic effect of oscillation therapy
[17]. The patient experienced some degree of pain
relief, as was noted when the measurements were
taken, and could walk longer distances without un-
pleasant sensations. Also, the patient’s adaptation to
his prosthetic should have been taken into account.
Nonetheless, the implementation of DO therapy was
an important factor in improving the patient’s con-
dition. The decline of all measurements after the
10" week of the study, when DO was discontinued,
confirmed this conclusion.

E 300
ot
g
200 /
100 /
50 —
0
rest wl | w2 | w3 | w4 | wS|wée| w7 | w8 | wo | wl0 wll| wl2 wi3 wl4
| number of steps| 45 | 50 | 69 | 82 | 103 | 121 | 142 | 158 | 189 | 210 | 248 | 230 | 232 | 225 | 220

Fig. 5. PFWD changes
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In addition to the mentioned methods, the authors
used the Modified Borg Dyspnea Scale to measure
the patient’s subjective fatigue. During the exercises,
the patient recorded his subjective state for the study.
The results can be seen in Figure 6.

4.5

The Borg Scale is a commonly used tool for
measuring perceived exertion during physical
activity. This study used the Borg Scale to assess the
patient's perceived exertion during the physical
activity sessions (cycling, walking).

4

3.5

3

2.5

2

1.5

1

0.5

rest wl w2 w3 w4 w5 wo6

wl0 wll wl12 w13

Fig. 6. Evaluation of subjective fatigue with the Borg Scale

The results of the Borg Scale measurements
showed a significant improvement in the patient's
subjective fatigue over the course of the therapy
sessions. At the beginning of the study, the patient
reported high levels of perceived exertion, indicating
that physical activity was difficult and demanding for
him. However, as the therapy progressed, the pa-
tient’s perceived exertion decreased significantly
(from 4 to 2 points by the MBS), indicating that the
exercises were becoming easier for him to perform.
This improvement suggested that the patient's
physical capacity and fitness level have increased.
Additionally, the improvement in perceived exertion
was also an indication that the patient's cardio-
vascular fitness improved as a result of the therapy.
This was because the Borg Scale is based on the
relationship between perceived exertion and heart
rate, and a decrease in perceived exertion meant that
the patient's heart rate was able to adapt to the
demands of exercise therapy. The Borg Scale
readings also correlated well with the results obtained
from the other measurements taken during the study.

Significant improvements were also observed in
the TcPO, measurements of the patient. TcPO; is a
non-invasive method that reflects the balance bet-
ween oxygen delivery and oxygen consumption by
the tissue. At the initial evaluation, the tcpO, level in
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the patient’s right leg was 31 mmHg, indicating
severe tissue ischemia. After 10 weeks of treatment,
the TcPO, measurement in the same leg had increased
to 48 mmHg, which was close to the normal range
(mild ischemia). The measurements comparison can
be seen in Figure 7.

Finally, the patient’s quality of life was evaluated
using the Medical Outcomes Study Short Form-36
(SF-36) questionnaire, as can be seen in Figure 8.

The SF-36 measures eight domains of health,
including physical functioning, role limitations due to
physical problems, bodily pain, general health per-
ceptions, vitality, social functioning, role limitations
due to emotional problems, and mental health. The
physical health aspects were the most important for
this study. The patient’s scores on the physical func-
tioning, role-physical functioning, bodily pain and
general health subscales of the SF-36 all showed
significant improvements after the therapy program.
These results indicated that the suggested therapy not
only improved the patient's physical fitness and
functional capacity, but also had a positive impact on
the patient's overall quality of life. The SF-36
evaluation was only performed at the beginning and
the end of the study, so the exact changes through the
14 weeks were not recorded.
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60

wl0 wll

wl2 w13 wl4

Fig. 7. TcPO2 measurements

Additionally, after 14 weeks of treatment, an
ultrasound examination was performed. Upon exa-
mination, slight positive results were observed. The
ultrasound showed non-critical stenosis of the po-
pliteal artery and calcifying plaques in the area of the
bifurcation of the popliteal artery. Arteries, anterior
tibial and right peroneal with numerous calcifications
without signs of critical ischemia. The velocity of
blood flow was increased in the femoral and popliteal

arteries, indicating improved circulation in those
areas. However, despite these slight improvements,
the physician noted that the stenosis in the distal part
of the right popliteal artery would require additional
intervention, and the patient would need to continue
with their prescribed exercise and medication
regimen in order to maintain and improve upon their
current progress.

90

80

70

60

u Before the treatment

50 -
40 -
30 -
20 -
10 -
0 - : : : : :
PF RP BP GH VT SF RE MH

= After the treatment

PF — physical functioning, RP — Role-Physical Functioning, BP — Bodily pain, GH — General Health, VT — Vitality, SF — Social Functioning, RE —

Role-Emotional, MH — Mental Health).

Fig. 8. SF-36 score results
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The patient himself reported experiencing fewer
cramps and less pain in his leg during daily activities,
particularly during walking. The patient showed great
compliance and described the DO therapy as painless
and helpful. No side effects were noted during the
10 weeks of using DO, but overall, it was clear that
continued treatment and monitoring would be
necessary to achieve more significant improvements
in the patient’s PAD.

The results of this study have provided some
insights into the potential benefits of deep oscillation
therapy as an adjunct treatment for patients with the
peripheral arterial disease (PAD). Controlled physical
exercise and PTH also were an important part of the
treatment. In the present study, the authors observed
improvements in various measurements, including
BBI, pain-free walking distance, SF-36 score, Borg
scale records, and TcPO, measurements. These fin-
dings suggested that deep oscillation therapy can be
an effective non-invasive treatment option for pa-
tients with PAD. However, further research is
necessary to explore the potential mechanisms under-
lying these observed effects and to determine the
optimal dosing and frequency of deep oscillation
therapy in individual cases.

When discussing the implications of the results
obtained in this study, it is important to first em-
phasize the crucial role of physical exercise in the
management of peripheral arterial disease (PAD).
The importance of physical exercises as a valuable
component of a treatment process for patients with
chronic ischemia of the legs has an unquestionable
therapeutic value, which has been confirmed in many
clinical studies [18. 19, 20, 21, 22, 23]. The key ele-
ment of the M. Szymczak et al. [18] research was the
assessment of changes in individual variables under
the influence of physical training in patients with
PAD. The results obtained with the BBI measure-
ments in the M. Szymczak’s et al. study were similar
to the results of the current study. Both studies de-
monstrated positive outcomes in terms of improving
pain-free walking distances.

The literature review written by A. Afridi and
F.A. Rathore [24] tried to establish what type of
exercise strategy is most beneficial to patients with
PAD. The analysis covered 10 studies, including
527 patients with IC. Multiple types of exercise
therapy were analysed, including cycling, walking,
arm ergometry, resistance training, and combinations
of different exercise types. The review did not find a
statistically significant difference between the men-
tioned exercise types and supervised exercise therapy
(SET) in enhancing the PEWD in patients with IC, but
alternative exercise types may be useful when
supervised walking exercises are not possible. In turn,

124

D. Hageman et al. [25] reviewed the literature on
assessing differences in the effectiveness of SET and
PTH. Widespread deployment of SET is limited by a
lack of infrastructure and funding. An alternative to
SET is structured PTH with an element of sur-
veillance (pedometers, exercise logs) and walking
advice (WA). The review included 21 studies with
1400 patients: SET was administered to 635 partici-
pants, PTH to 320 participants, and WA to 445 par-
ticipants. Moderate to high-quality evidence indicates
that SET is more effective than PTH and WA in
improving treadmill walking distance, including
maximal and pain-free walking distance. Studies did
not show clear differences in quality-of-life para-
meters or patient-reported functional impairments
between SET and PTH. However, the evidence on
that was low and very low quality, respectively.

In the current study, PTH was used as an alter-
native to SET due to limited resources. PTH is a
feasible and cost-effective alternative to SET, as has
been shown in the mentioned studies [24, 25]. To
ensure the safety and effectiveness of the PTH
program, the research team provided the patient and
his wife with detailed instructions and demonstrations
of the exercises. The progress was monitored through
regular check-ins, and the patient was encouraged to
report any adverse effects or concerns.

Although PTH may not be as effective as SET in
improving PFWD, the current study showed that it
can still provide significant benefits. The authors
acknowledged that this study had limitations. The
lack of supervision and guidance may have led to
inconsistent exercise adherence. However, the fin-
dings of this study demonstrated the potential of PTH
as a cost-effective alternative for patients who may
not have access to SET. Further studies with larger
sample sizes and longer follow-up periods are needed
to fully evaluate the efficacy and safety of PTH in
treating PAD.

To discuss the possible ways in which DO therapy
may improve the condition of patients with PAD, it is
important to first understand the underlying patho-
physiology of the condition. PAD is characterized by
atherosclerosis, which leads to stenosis or occlusion
of the peripheral arteries, resulting in impaired blood
flow to the lower extremities [26, 27, 28, 29, 30]. This
ischemic condition can cause a range of symptoms,
including pain, cramping, and weakness, as well as an
increased risk of complications such as ulcers and
amputations [31, 32, 33].

While the evidence on the use of physical exer-
cises in PAD treatment is numerous and of good
quality, the information and evidence available
regarding the use of DO therapy are scarce. Some
studies have suggested potential benefits, but the
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sample sizes and study designs were small and
limited, making it difficult to draw firm conclusions
[34, 35]. One possible way that DO therapy may have
impacted PAD symptoms is by improving micro-
circulation in the affected tissues. By using a low-
frequency deep oscillation technique, DO therapy
was shown [36, 37, 38] to promote lymphatic and
blood flow and perfusion, modulate inflammatory pro-
cesses, reduce oedema and promote tissue regenera-
tion. This could potentially improve tissue oxygena-
tion and nutrient delivery, which helped to alleviate
some of the symptoms associated with PAD [39, 40].
The presented case study confirmed the increase in the
patient’s exercise capacity (PFWD), blood flow (BBI)
and, above all, the increase in tissue perfusion
(measured by TcPO, and LDF) after the use of DO.

However, DO therapy is still a relatively new
technique, and there has not been much research
conducted on its long-term effects. As such, it is
essential to approach this treatment with caution and
carefully monitor patients for any adverse effects or
complications that may arise. Given the limited
available information and evidence, further research
is needed to better understand the potential benefits
and risks of DO therapy in the context of PAD. This
includes larger and more rigorous clinical trials that
can provide more definitive answers on the safety and
efficacy of this treatment option.

CONCLUSIONS

1. It was demonstrated that the use of physical
therapy at home and deep oscillation resulted in
improvements in pain-free walking distance, Ankle
Brachial Index, tissue perfusion (laser Doppler flow-
metry) and transcutaneous oximetry levels. The deep
oscillation therapy proved to have direct or indirect
analgesic effects. It is advised to research this aspect
carefully, to exclude the possibility of nerve damage.

2. Although there is limited evidence on the
effectiveness of deep oscillation therapy, the study
found that it was relatively effective at improving
blood flow in the peripheral arteries of the lower limb

in a patient with peripheral arterial disease. The
results suggest that deep oscillation therapy can be
used in combination with other forms of therapy to
achieve better outcomes in patients with peripheral
arterial disease.

3. The study had some limitations, such as a small
sample size and a lack of long-term follow-up. Ad-
ditionally, the direct comparison of physical therapy
at home and supervised exercise therapy was not
performed, so it cannot be definitively concluded that
physical therapy at home can be as effective as SET
in combination with deep oscillation therapy.

4. The long-term effects of deep oscillation the-
rapy on patients with peripheral arterial disease
remain unknown, as well as the optimal combination
and duration of the therapy. Possible side effects such
as burns, skin irritation and allergic reactions can be
expected. Possible risks and benefits should be
researched and evaluated carefully. The possibility of
interference with implanted medical devices also
needs to be studied.

5. This study's findings highlight the potential of
deep oscillation therapy as an adjuvant therapy option
for peripheral arterial disease patients and suggest
that physical therapy at home can be an effective
alternative to supervised exercise therapy in resource-
limited settings. Further research is recommended to
explore the optimal use of these methods in the
treatment of peripheral arterial disease.
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