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ABSTRACT:

Introduction: Ultrasound therapy is an evidence-
based method for the treatment of knee joint osteoarthritis
due to its analgesic, anti-inflammatory, and regeneration
properties. In addition, phonophoresis has more potency
to reduce pain and inflammation, combining therapeutic
ultrasound with medical substances, penetrating the tis-
sues. Complementary medicine implements essential oil-
based formulations in physical therapy in order to optimize
the effectiveness of the ultrasound modality.

Purpose: to assess the therapeutic effect of comple-
mentary ultrasound therapy in the management of
osteoarthritis-related knee pain.

Materials and methods: Materials: A 55-year-old
male suffering from osteoarthritis-related left knee joint
pain, undergoing complementary ultrasound therapy at the
University Center for Eastern Medicine. Methods: Ultra-
sound therapy with an essential oil-based cream formula-
tion against joint and muscle pain.

Results: There is an improvement in symptoms on
the second day, with a reduction in pain and swelling, and
an increased range of motion in the knee joint in the short
term, compared to conventional physical therapy.

Conclusion: Complementary ultrasound therapy us-
ing pure essential oil-based enriched formulation is a novel
method to obtain synergy of essential oils, empowering
the physiological and therapeutic action of ultrasound
therapy.
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INTRODUCTION

Osteoarthritis (OA) is a degenerative disease that
causes osteophytic formations, subchondral sclerosis and
erosions in the joint cartilage. It is also associated with
biochemical and morphologic changes in the joint cap-
sule. The knee is one of the most affected joints by
osteoarthritic effects in the human skeleton, which puts
patients with knee OA at a high risk of progressive func-
tional disability and decreasing quality of life. The treat-
ment encompasses pharmacological and nonpharmaco-
logical strategies [1]. Nonpharmacological methods in-
clude physical modalities, exercises, balneotherapy, etc.
Ultrasound (US) is one of the most used physical agents in
osteoarthritis-related knee pain management. There is evi-
dence that the physiological action of therapeutic ultra-
sound is tailored to the pathogenetic and morphological
changes of the knee joint, affected by osteoarthritis [2]. In
order to achieve pain relief, joint and muscle relaxation
and functional improvement, ultrasound therapy is up-
graded to ultraphonophoresis (UPP) — a method for drug
delivery by US. UPP combines the effects of US and medi-
cations in different pathways, such as conventional (non-
steroid anti-inflammatory drug-based formulations) and
nonconventional (essential oils or homeopathic remedy-
based formulations) [3, 4]. Essential oils (EOs) have been
used in human life for many years, but in recent years, new
horizons have been opened with the development of medi-
cal aromatherapy [5].

PURPOSE:

To assess the therapeutic effect of complementary
ultrasound therapy in the management of osteoarthritis-
related knee pain.

MATERIALS AND METHODS

Materials: 55-year-old male suffering from osteo-
arthritis-related knee pain (2nd degree degenerative lesions
according to the Kellgren-Lawrence scale), undergoing
complementary ultrasound therapy at the University Center
for Eastern Medicine. The patient has signed a consent for
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the application of nonconventional methods for a benefi-
cial impact on individual health. Regulation No. 7 of March
1, 2005, on the requirements for the activities of persons
who practice nonconventional methods for a beneficial
effect on individual health. State Gazette No. 22 of March
15, 2005, amended by State Gazette No. 24 of March 31,
20009.

Methods: The methodology of complementary ul-
trasound therapy includes the use of phonophoresis with
pure essential oil-based cream, against joint and muscle
pain containing Mentha Canadensis, Rosmarinus oficinalis,
Copaifera Coriacea/Langsdorfii/ Oficinalis/Reticulata,
Mentha Piperita, Eucalyptus globullus, Malelaluca
Alternifolia, Illicium verum, Mentha citrate, Gaultheria
procumbens, Helichrysum Italicum, Tanacetum anuum, etc.
A small amount of this formulation (0,25 g) developed by
a trusted company was mixed with an acoustic gel in a
ratio 1:3, applied by BTL Electrotherapy and Ultrasound
combination therapy device to the superior medial, infe-
rior medial and lateral sides of the left knee joint in circu-
lar movements. The patellar, suprapatellar and infrapatellar
regions were also included. Pulsed ultrasonic waves (DF
50%, 100 Hz) with a frequency of 1 MHz and power of 1.4
W/cm2 were used. The duration was 7-10 minutes. The
treatment course consisted of 5 consecutive days.

RESULTS AND DISCUSSION
Asking for the everyday patient‘s feedback, we fig-
ured out that at the beginning of the treatment, his first

sensation is cooling of the knee, lasting for 1-3 h, followed
by warming with a feeling of relaxation of the joint. There
was an improvement of symptoms on the second day, with
a reduction in pain and swelling and an increased range of
motion in the knee joint, as shown in Tables 1 and 2:

Table 1. Data gathered from VAS.

Day 1 2 3 4
VAS 9 5 4 3 2

Significant pain relief was reported on the second
day, with the use of a combination of essential oils (Men-
tha Canadensis, Rosmarinus oficinalis, Copaifera Coriacea/
Langsdorfii/ Oficinalis/Reticulata, Mentha Piperita, Eu-
calyptus globullus, Malelaluca Alternifolia, [llicium verum,
Mentha citrate, Gaultheria procumbens, Helichrysum
Italicum, Tanacetum anuum, etc). The essential oils in the
preparation reduce the intensity of pain and have anti-
inflammatory properties, due to the chemical content and
broad-spectrum action [6]. Moreover, essential oils posi-
tively influence the regeneration of periarticular tissues
due to epigenetic properties [7]. The chemical composi-
tion of the formula provides the analgesic effect through
mechanisms inherent to Copaifera, Tanacetum anuum,
Gaultheria procumbens [6, 8, 9]. Gauteria procumbens is
one of the most adulterated essential oils, which is why the
distillation processes, quality, and purity of the oil are of
utmost importance for the therapeutic effect [10].

Table 2. Data gathered from the Knee circumference and ROM.

Day 1 2 3 4 5
Knee circumference (cm) 42,5 42 41,5 41,5 41
ROM S: 0-5-90 S:0-5-110 | S:0-0-120 | S:0-0-120 | S:0-0-130

The reduction of swelling and improvement in
ROM could be explained by the direct chondroprotective,
anti-inflammatory, and regenerative effects of therapeu-
tic ultrasound [2]. Ultrasound therapy with essential oil-
based formulation achieves a synergistic effect in the man-
agement of pain, inflammation, swelling and muscle im-
balance. Based on previous clinical experience with a
combination of topical use of phytopreparations and
physical therapy in the treatment of chronic diseases, we
decided to combine that pure essential oil-based enriched
formula with conventional physical therapy in order to
optimize the effectiveness in a “two or more in one” mode.
By utilizing pure EO synergy, which is “attached” to the
possibilities of ultrasound therapy, we obtained improve-
ments in the short term with the use of a minimal amount

6720

https://www.journal-imab-bg.org

of the preparation compared to conventional physical
therapy [11]. These outcomes correspond to those from
other authors [12, 13].

CONCLUSION

Nonconventional approach in physical therapy rep-
resents a real opportunity to shorten the duration of the
rehabilitation course. The implementation of EO in clini-
cal practice opens up new horizons in modern medicine.
Complementary ultrasound therapy using pure essential
oil-based enriched formulation is a novel method to ob-
tain synergy of essential oils and an empowered physi-
ological and therapeutic action of ultrasound therapy, treat-
ing OA-related pain and dysfunction. Observing these re-
sults, we are encouraged to conduct further large studies.

J of IMAB. 2026 Jan-Mar;32(1)



REFERENCES:

1.Kon E, Filardo G, Drobnic M,
Madry H, Jelic M, van Dijk N, et al.
Non-surgical management of early
knee osteoarthritis. KSSTA. 2012
Mar;20:436-449. [PubMed]

2. Goranov N. Effect of therapeutic
pulsed ultrasound in dogs with experi-
mental joint stifle joint osteoarthritis.
Bulg J Vet Med. 2010;13(3):162-168.
[Internet]

3. Oktayodlu P, Gir A,
Yardymeden I, Cadlayan M, Cevik F,
Bozkurt M, et al. Comparison of the
Efficacy of Phonophoresis and Con-
ventional Ultrasound Therapy in Pa-
tients  with  Primary  Knee
Osteoarthritis. Erciyes Med J. 2014
May 20;36(1):11-8. [Crossref]

4. Dakowicz A, Dziécio3-Anikiej
Z, Hryniewicz A, Judycka M,
Cio3kiewicz M, Moskal-Jasifiska D,
et al. Evaluation of the Effectiveness
of Tontophoresis with Perskindol Gel
in Patients with Osteoarthritis of the
Knee Joints. Int J Environ Res Public
Health. 2022 Jul 12;19(14):8479.
[PubMed]

5. Corasaniti MT, Bagetta G,
Morone LA, Tonin P, Hamamura K,
Hayashi T, et al. Efficacy of Essential
Oils in Relieving Cancer pain: A Sys-
tematic Review and Meta—Analysis.
Int J Mol Sci. 2023 Apr 11;24(8):

7085. [PubMed]

6. Liu WR, Qiao WL, Liu ZZ,
Wang XH, Jiang R, Li SY, et al. Gault-
heria: Phytochemical and pharmaco-
logical characteristics. Molecules.
2013 Sep 30;18(10):12071-108.
[PubMed]

7. D’ Aquilia P, Paparazzo E, Crudo
M, Bonacci S, Procopio A, Passarino
G, et al. Antibacterial Activity and
Epigenetic Remodeling of Essential
oils from Calabrian Aromatic plants.
Nutrients. 2022 Jan 17;14(2):391.
[PubMed]

8. Ettakifi H, Abbasi K, Maouni S,
Erbiai EH, Rahmouni A, Legssyer M,
et al. Chemical Characterization and
Antifungal Activity of Blue Tansy
(Tanacetum Annuum) Essential Oil
and Crude Extract against Fusarium
pxyaporum f.sp. albedinis, an Agent
Causing Beyond Disease of Date
Palm. Antibiotics. 2023 Sep
16;12(9):1451. [PubMed]

9. Urasaki Y, Beaumont C, Talbot
JN, Hill DK, Le TT. Akt3 Regulates
the Tissue—Specific Response to Co-
paiba Essential Oils. Int J Mol Sci.
2020 Apr 19;21:(8);2851. [PubMed]

10. Ojha PK, Poudel DK, Dangol
S, Rokaya A, Timsina S, Satyal P, et
al. Volatile Constituent Analysis of

Wintergreen Essential Oil and Com-
parison with Synthetic Methyl Sali-
cylate for Authentication. Plants.
2022 Apr 17;11(8):1090. [PubMed]

11. Grozdeva G, Ivelinova M,
Rosenova Y. Patient—centered ap-
proach in the Treatment of Psoriasis
Vulgaris: Presentation of Clinical
case. J of IMAB. 2022 Jul-Sept;28(3):
4447-4449. [Crossref]

12. Shivachev Y, Grozdeva D,
Mancheva P, Bogomilova S, Nenova
G, Kostadinova T. Multidisciplinary
cooperation between complementary
and conventional medicine with pa-
tient suffering from myofascial pain
syndrome. J of IMAB. 2018 Jul-Sep;
24(3):2125-2128. [Crossref]

13. Kantchev D, Nenova G,
Ivelinova M, Manova N, Dobrev K.
Sensorimotor Stimulation After Ante-
rior Cruciate Ligament Reconstruc-
tion. J of IMAB. 2024 Apr-Jun;30(2):
5593-5596. [Crossref]

14. Kantchev D, Nenova G,
Naydenov A, Zheleva E, Mihailova—
Alakidi V. Application of Analytical
Exercises After Anterior Cruciate
Ligament Reconstruction for Static,
Dynamic, Balance and Postural Con-
trol Improvement. J of IMAB. 2024
Jul-Sept;30(3):5655-5657. [Crossref]

Please cite this article as: Grozdeva D, Velchev V. Complementary Ultrasound Therapy In the Management of
Osteoarthritis-Related Knee Pain and Dysfunction: A Case Report. J of IMAB. 2025 Jan-Mar;32(1):6719-6721.
[Crossref - https://doi.org/10.5272/jimab.2026321.6719]

Received: 02/09/2025; Published online: 26/01/2026

J of IMAB. 2026 Jan-Mar;32(1)

Address for correspondence:
Denitsa Grozdeva

University Center for eastern medicine, Medical University — Varna,
84, Tsar Osvoboditel Blvd., 9002 Varna, Bulgaria
E-mail: Denitsa.Grozdeva@mu-varna.bg,

https://www.journal-imab-bg.org

6721



