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GUIDELINES 27 

I. American Specialty Health – Specialty (ASH) considers use of therapeutic 28 

ultrasound (not mist/low frequency) as medically necessary for patients requiring 29 

deep heat to a specific area for reduction of pain, spasm, and joint stiffness, and to 30 

increase the flexibility of muscles, tendons, and ligaments. Specific indications for 31 

the use of ultrasound application include but are not limited to the patient having 32 

neuromas, symptomatic soft tissue calcification or tightened structures limiting 33 

joint motion that require an increase in extensibility.34 

Related Policies: 

CPG 121: Passive Physiotherapy (Therapeutic) Modalities  

CPG 135: Physical Therapy Medical Policy/Guideline 

CPG 155: Occupational Therapy Medical Policy/Guideline 

CPG 278: Chiropractic Services Medical Policy / Guideline
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II. ASH considers use of diathermy medically necessary for the delivery of heat to 1 

deep tissues such as skeletal muscle and joints for the reduction of pain, joint 2 

stiffness, and muscle spasm. It has been determined that high energy pulsed wave 3 

diathermy machines produce the same therapeutic benefit as standard diathermy; 4 

therefore, these treatments are considered reasonable and necessary for the same 5 

indications as standard diathermy. 6 

 7 

Diathermy or therapeutic ultrasound application is not considered medically necessary for 8 

the treatment of asthma, bronchitis, or any other pulmonary condition. 9 

 10 

Notes Related to Guidelines 11 

Use of the term “ultrasound” in this document refers to therapeutic ultrasound and not 12 

diagnostic ultrasound. 13 

 14 

ASH peer review clinical committees recommend the following guidelines for the use of 15 

passive therapeutic modalities: 16 

• Generally used to manage the acute inflammatory response, pain, and/or muscle 17 

tightness or spasm in the early stages of musculoskeletal and related condition 18 

management (e.g., short term and dependent upon patient condition and 19 

presentation; a few weeks). When the symptoms that prompted the use of certain 20 

passive therapeutic modalities begin to subside (e.g., reduction of pain, 21 

inflammation, and muscle tightness) and function improves, the medical record 22 

should reflect the discontinuation of those modalities, so as to determine the 23 

patient’s ability to self-manage any residual symptoms.  24 

• Use in the treatment of sub-acute or chronic conditions beyond the acute 25 

inflammatory response time frame requires documentation of the anticipated 26 

benefit and condition-specific rationale (e.g., exacerbation, inclusion with active 27 

care as an alternative for pharmacological management of chronic pain) to be 28 

considered medically necessary. Passive therapeutic modalities can be appropriate 29 

in these situations when they are preparatory and essential to the safe and effective 30 

delivery of other skilled therapeutic procedures (e.g., chiropractic manipulation, 31 

therapeutic exercise, acupuncture) that are considered medically necessary.  32 

• Used as a stand-alone treatment is rarely therapeutic, and thus not required or 33 

indicated as the sole treatment approach to a patient’s condition. Therefore, a 34 

treatment plan should not consist solely of passive therapeutic modalities but 35 

should also include skilled therapeutic procedures (e.g., chiropractic manipulation, 36 

therapeutic exercise, acupuncture).  37 

• Should be selected based on the most effective and efficient means of achieving the 38 

patient’s functional goals. Seldom should a patient require more than one (1) or two 39 

(2) passive therapeutic modalities to the same body part during the therapy session. 40 

Use of more than two (2) passive therapeutic modalities on a single visit date and 41 
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for a prolonged period is unusual and should be justified in the documentation for 1 

consideration of medical necessity.  2 

 3 

General Medical Necessity Criteria that must be met in addition to criteria above. 4 

• The patient’s condition has the potential to improve or is improving in response to 5 

this therapy service 6 

• This therapy service is intended to improve, adapt or restore functions which have 7 

been impaired or lost as a result of illness, injury, loss of a body part, or congenital 8 

abnormality 9 

• The use of this therapy service is applied only for a brief period in the early stages 10 

of treatment or during the acute period of an exacerbation/flare-up of the patient’s 11 

condition(s) and is used as preparatory to other skilled treatment procedures or is 12 

necessary in order to provide other skilled treatment procedures safely and 13 

effectively 14 

• The use of this therapy service (e.g., dosage, frequency) corresponds with the 15 

current nature, status, and severity of the patient’s condition(s) 16 

• The use of this therapy service is decreased as the patient displays improvement 17 

and the plan of care transitions into other skilled treatment procedures that can 18 

safely and effectively restore, adapt or improve the patient’s impaired function(s) 19 

• The use of this therapy service is safe and effective for the patient’s condition, and 20 

the patient is able to properly provide the necessary feedback for its safe application 21 

• The use of this therapy service is not redundant with other therapy services used on 22 

the same body part during the same session and is not duplicative with another 23 

practitioner’s treatment plan 24 

 25 

CPT® Codes and Descriptions  26 

CPT® Code CPT® Code Description 

97024  Application of a modality to 1 or more 

areas; diathermy (e.g., microwave) 

97035 Application of a modality to 1 or more 

areas; ultrasound, each 15 minutes 

 27 

DESCRIPTION/BACKGROUND 28 

Deep heating modalities such as ultrasound or diathermy are used for that purpose. 29 

Increased tissue temperature increases nerve conduction velocity and firing rates. Some 30 

studies have also found that heat will increase pain thresholds and reduce muscle strength 31 

(initial 30 minutes following heat application). Heat will also increase the metabolic rate, 32 

thus any heating agents should be avoided or used with caution in patients with acute 33 

inflammation (Cameron, 2022).34 
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Ultrasound 1 

Therapeutic ultrasound is a deep heat modality delivering high frequency mechanical 2 

waves using acoustic energy. Vibration of molecules transmits their energy into adjacent 3 

molecules. The therapeutic effects of ultrasound result from the conversion of sound to 4 

heat energy. In the body, ultrasonic energy is more rapidly attenuated and converted from 5 

acoustic energy to thermal energy in dense tissues, such as ligaments, tendons, and other 6 

connective tissues, than in less dense muscle or even less dense adipose tissue. And it is 7 

reflected by bone. Thus, tissues lying immediately next to bone can receive an even greater 8 

dosage of ultrasound, as much as 30% more. Ultrasound typically employs frequencies 9 

between 0.75 and 3.3 MHz. Most machines allow delivery of both 1 MHz and 3 MHz with 10 

1 MHz penetrating more deeply than 3 MHz. 11 

 12 

Ultrasound has a variety of effects considered thermal and nonthermal. Increasing tissue 13 

temperature is a thermal effect, while an increase in membrane permeability is its 14 

nonthermal effects. Continuous ultrasound provides the thermal effects, while pulsed 15 

ultrasound provides nonthermal effects. The goals are to enhance healing when applied to 16 

the appropriate condition and at the appropriate time. Phonophoresis is the use of 17 

ultrasound to enhance the delivery of a transdermal drug application. The most common 18 

use of ultrasound is to treat tendonitis and bursitis, musculoskeletal pain, degenerative 19 

arthritis, and contractures. Maximal heating may be limited by deep tissue factors and not 20 

by skin tolerance. Ultrasound may be applied directly by placing the applicator on the skin 21 

using a coupling medium, or indirectly by immersing the body part and applicator in a 22 

water-filled container. Because of the importance of appropriate technique and inherent 23 

dangers, ultrasound should be applied by a trained attendant and the devices are not 24 

appropriate for unsupervised home use. 25 

 26 

Ultrasound Contraindications and Precautions 27 

Contraindications to the use of ultrasound include: 28 

• Malignant tumor 29 

• Pregnancy  30 

• Central Nervous Tissue 31 

• Joint cement 32 

• Plastic components 33 

• Pacemaker or implantable cardiac rhythm device 34 

• Thrombophlebitis 35 

• Eyes 36 

• Reproductive organs  37 

 38 

Precautions for ultrasound include: 39 

• Acute inflammation 40 

• Epiphyseal plates 41 
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• Fractures 1 

• Breast implants 2 

 3 

Diathermy 4 

Diathermy is another form of deep heat. Newer applications also allow for a pulsed mode, 5 

which reduces the thermal properties. Diathermy has the added benefit of large joint or 6 

area coverage versus ultrasound. Shortwave diathermy uses electromagnetic energy to 7 

provide heating and other physiologic effects. The type of tissue affects how deep or how 8 

warm the area will become. The most common device delivers 27.12 MHz frequency 9 

waves from the short wavelength radio wave section of the electromagnetic spectrum and 10 

is commonly referred to as shortwave diathermy (SWD). Devices that deliver 11 

electromagnetic waves from the microwave range of the spectrum are known as microwave 12 

diathermy; however, these machines are no longer an acceptable form of diathermy for 13 

delivery of deep heat due to the dangers associated with the treatment. SWD can be 14 

delivered continuously or through regular pulses. Pulsed SWD (PSWD) uses a timing 15 

circuit to pulse energy and thus, delivers less heat. Pulsed shortwave diathermy (PSWD) 16 

has also been referred to as pulsed electromagnetic field (PEMF), pulsed radiofrequency 17 

(PRF), and pulsed electromagnetic energy (PEME). The benefits of thermal level SWD 18 

include pain control, accelerated tissue healing and decreased joint stiffness with 19 

subsequent increased range of motion. PSWD can also provide thermal effects depending 20 

upon the settings.  21 

 22 

SWD Contraindications and Precautions 23 

The use of thermal shortwave diathermy (SWD) is contraindicated for the following: 24 

• Any metal in the treatment area or on/in the body. 25 

• Malignancy 26 

• Eyes 27 

• Testes 28 

• Growing epiphyses 29 

 30 

Contraindications for all forms of SWD: 31 

• Implanted or transcutaneous neural stimulators including cardiac pacemakers 32 

• Pregnancy 33 

 34 

Precautions for all forms of SWD: 35 

• Near electronic or magnetic equipment 36 

• Obesity 37 

• Copper-bearing intrauterine contraceptive devices 38 

 39 

The use of deep heating modalities are contraindicated if the patient cannot provide the 40 

proper feedback necessary for safe application (e.g., pediatric patient, impaired mentation).41 
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EVIDENCE REVIEW  1 

Ultrasound 2 

Therapeutic ultrasound is typically used for decreasing soft tissue inflammation and pain 3 

and or increasing tissue extensibility, scar tissue remodeling, and healing soft tissue 4 

injuries. Despite its use, the evidence for its effectiveness has not been well documented. 5 

Critical analysis of the literature demonstrates poor study design, inappropriate parameters, 6 

clinical error, and variability of patient responsiveness, which may explain why results 7 

show ultrasound as ineffective. Gaps in research do not allow for conclusive evidence that 8 

US provides the clinical effects described. Most systematic reviews of RCTs concluded 9 

that studies were insufficient to demonstrate conclusively that US is more effective than 10 

placebo. Poor study design was a consistent finding (Cameron, 2022). The Philadelphia 11 

Panel Evidence-Based Clinical Practice Guidelines on Selected Rehabilitation 12 

Interventions for Low Back Pain publication (2001) investigated ultrasound. Based on one 13 

RCT of therapeutic ultrasound versus placebo, no benefit was demonstrated for pain in 14 

subjects with chronic LBP after one month of therapy. The strength of this evidence was 15 

rated as fair (level II). The Panel concluded that there is poor evidence to include or exclude 16 

therapeutic ultrasound alone as an intervention for chronic LBP. Similarly, the American 17 

College of Physicians and the American Pain Society Joint Clinical Practice Guideline for 18 

the Diagnosis and Treatment of LBP (Chou et al., 2007) concluded that there was not 19 

enough evidence to support the use of ultrasound or short-wave diathermy for acute or 20 

chronic LBP. These results were based on systematic reviews and randomized trials of one 21 

or more of the aforementioned therapies for treatment of acute or chronic LBP that reported 22 

pain outcomes, back specific function, general health status, work disability or patient 23 

satisfaction (Chou and Huffman, 2007). The Philadelphia Panel found many studies that 24 

combined treatment methods, however they lacked sufficient data to make any 25 

recommendations due to the different combinations used and poor descriptions of actual 26 

interventions. In a review by Poitras and Brosseau (2008), they determined that due to 27 

limited studies of sufficient quality, no recommendations could be made for the use of 28 

ultrasound for the treatment of chronic LBP. There is insufficient evidence to support the 29 

isolated use of ultrasound as a treatment for chronic LBP. 30 

 31 

In 2001, Robertson and Baker published a comprehensive systematic review that called 32 

into question the effectiveness of therapeutic ultrasound. Major limitations in the existing 33 

literature on ultrasound at the time were the lack of consistency among soft tissue 34 

conditions studied and the wide variety of parameters used for ultrasound frequency, 35 

intensity, and dose. Subsequent Cochrane reviews focused on the effectiveness of 36 

ultrasound for various musculoskeletal conditions. Cochrane reviews did not support the 37 

use of therapeutic US for patellofemoral pain (1 RCT) or acute ankle sprain (5 RCTs, 1 38 

favorable) With the exception of calcific tendinitis, ultrasound was not found to be 39 

effective for the treatment of shoulder pain in two separate reviews (Philadelphia Panel 40 

Practice Guidelines, 2001; Michener et al., 2004). The Ottawa Panel Evidence-Based 41 

Clinical Practice Guidelines supported the use of US for managing rheumatoid arthritis 42 
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affecting the hand (Ottawa Panel Evidence-Based Clinical Practice Guidelines, 2004). A 1 

Cochrane review in 2001 did not support the use of ultrasound for osteoarthritis of the knee 2 

based on 3 RCTs that met inclusion criteria, with only 1 study of high quality (Welch et 3 

al., 2001).  4 

 5 

Shanks et al. (2010) completed a literature review on the effectiveness of therapeutic 6 

ultrasound for musculoskeletal conditions of the lower limb. Ten studies out of a possible 7 

15 were included in the review. Only one trial was considered high quality, and 6 trials 8 

were considered low or poor quality. None of the 6 placebo-controlled trials found any 9 

statistically significant differences between true and sham ultrasound therapy. Authors 10 

concluded that there is currently no high-quality evidence available to suggest that 11 

therapeutic ultrasound is effective for musculoskeletal conditions of the lower limb. 12 

Graham et al. (2013) completed a systematic review on physical modalities for acute to 13 

chronic neck pain. Of 103 reviews eligible, 20 were included and 83 were excluded. No 14 

benefit was noted for pulsed US over placebo for whiplash associated disorder. Moderate 15 

evidence reported that pulsed ultrasound was no better than placebo for acute whiplash 16 

associated disorder, chronic myofascial neck pain or subacute to chronic neck pain. The 17 

evidence does not support the isolated use of ultrasound for non-specific neck pain (Grades 18 

I and II). 19 

 20 

A 2004 systematic review of therapy for lateral epicondylitis supported the use of 21 

ultrasound to relieve pain based on positive findings in 4 out of 6 RCTs (Trudel et al., 22 

2004). Dingemanse et al. (2014) aimed to present an evidence-based overview of the 23 

effectiveness of electrophysical modality treatments for both medial and lateral 24 

epicondylitis (LE). A total of 2 reviews and 20 RCTs were included, all of which concerned 25 

LE. Different electrophysical regimes were evaluated: ultrasound, laser, electrotherapy, 26 

ESWT, TENS and pulsed electromagnetic field therapy. Moderate evidence was found for 27 

the effectiveness of ultrasound versus placebo on mid-term follow-up. Ultrasound plus 28 

friction massage showed moderate evidence of effectiveness versus laser therapy on short-29 

term follow-up. For all other modalities only limited/conflicting evidence for effectiveness 30 

or evidence of no difference in effect was found. Potential effectiveness of ultrasound for 31 

the management of LE was found. 32 

 33 

Carpal tunnel syndrome was a condition that did show promise as being affected positively 34 

by US treatments. A Cochrane review in 2003 concluded there was moderate evidence for 35 

the effectiveness of ultrasound for carpal tunnel syndrome after 7 weeks of treatment, with 36 

the benefit maintained at 6 months (O’Connor et al., 2003). More RCTs have offered some 37 

additional support for the use of ultrasound for carpal tunnel syndrome. Bakhtiary and 38 

Rashidy-Pour (2004) compared pulsed 1 MHz US to low level laser treatments for 50 39 

patients (90 hands) with EMG confirmed carpal tunnel syndrome. Patients were treated 40 

daily for 3 weeks. The ultrasound group had significantly greater improvement in pain, 41 

motor and sensory latency, and motor and sensory amplitude compared to the laser group 42 
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at the end of treatment and at 4-week follow-up. Piravej and Boonhong (2004) showed that 1 

continuous ultrasound and a placebo drug was more effective than sham ultrasound plus 2 

Diclofenac at increasing median nerve action potentials, with both groups improving with 3 

respect to clinical parameters. A study by Baysal et al. (2006) suggested that ultrasound in 4 

combination with splinting and exercise produced greater patient satisfaction at 8-week 5 

follow-up than splinting and exercise or ultrasound and exercise alone, with similar 6 

improvements in symptoms noted among the groups. 7 

 8 

However, according to a Cochrane review (2013), there is only poor-quality evidence from 9 

very limited data to suggest that therapeutic ultrasound may be more effective than placebo 10 

for either short- or long-term symptom improvement in people with carpal tunnel 11 

syndrome. There is also insufficient evidence to support ultrasound over other non-surgical 12 

interventions. Authors concluded that improved study design is needed to determine the 13 

effectiveness of ultrasound. In a Cochrane review by Ebadi et al. (2014), no high-quality 14 

evidence was found to support the use of ultrasound for improving pain or quality of life 15 

in patients with non-specific chronic LBP. There was some evidence that therapeutic 16 

ultrasound has a small effect on improving low-back function in the short term, but this 17 

benefit is unlikely to be clinically important. 18 

 19 

According to the AHRQ publication on Non-Invasive Techniques for Low Back Pain 20 

(2016): 21 

• For chronic low back pain, a systematic review found no difference between 22 

ultrasound versus sham ultrasound in pain at the end of treatment and two trials 23 

found no effects on pain. Evidence from 5 trials was too inconsistent to determine 24 

effects on function, though a larger, good-quality trial found no effect on the Roland 25 

Disability Questionnaire (RDQ). 26 

• For chronic low back pain, a systematic review found no differences between 27 

ultrasound versus no ultrasound in pain or back-specific function, but estimates 28 

were imprecise. 29 

• For chronic low back pain, evidence from 3 trials was insufficient to determine 30 

effects of ultrasound plus exercise versus exercise alone on pain or function, due to 31 

imprecision and methodological shortcomings. 32 

• For radicular low back pain due to spinal stenosis, a small trial found no differences 33 

between ultrasound plus exercise versus sham ultrasound plus exercise in back 34 

pain, leg pain, or the Oswestry Disability Index (ODI) after 3 weeks of therapy. 35 

• There was insufficient evidence from three small trials with methodological 36 

shortcomings to determine effects of ultrasound versus other interventions. 37 

• For radiculopathy, there was insufficient evidence from two small trials with 38 

methodological shortcomings to determine effects of ultrasound versus other 39 

interventions. 40 

• No study evaluated the effectiveness of ultrasound for acute non-radicular low back 41 

pain. 42 
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• One trial found no differences between ultrasound versus sham ultrasound in risk 1 

of any adverse event. 2 

 3 

In a Lancet article by Foster et al. (2018), they conclude that passive electrical or physical 4 

modalities, such as ultrasound, are generally ineffective and not recommended for the 5 

treatment of low back pain. Although therapeutic ultrasound is not recommended in recent 6 

clinical guidelines, it is frequently used by physiotherapists in the treatment of chronic 7 

LBP. In an update of a Cochrane Review published in 2014, Ebadi et al. (2020) again 8 

reviewed the evidence to determine the effectiveness of therapeutic ultrasound in the 9 

management of chronic non-specific LBP as their primary objective. A secondary objective 10 

was to determine the most effective dosage and intensity of therapeutic ultrasound for 11 

chronic LBP. Authors included RCTs on therapeutic ultrasound for chronic non-specific 12 

LBP. We compared ultrasound (either alone or in combination with another treatment) with 13 

placebo or other interventions for chronic LBP. 14 

 15 

They performed a meta-analysis when sufficient clinical and statistical homogeneity 16 

existed. They included 10 RCTs involving a total of 1,025 participants with chronic LBP. 17 

The included studies were carried out in secondary care settings in Turkey, Iran, Saudi 18 

Arabia, Croatia, the UK, and the USA, and most applied therapeutic ultrasound in addition 19 

to another treatment, for six to 18 treatment sessions. The risk of bias was unclear in most 20 

studies. The results demonstrate that there was very low-certainty evidence (downgraded 21 

for imprecision, inconsistency, and limitations in design) of little to no difference between 22 

therapeutic ultrasound and placebo for short-term pain improvement. There was also 23 

moderate-certainty evidence (downgraded for imprecision) of little to no difference in the 24 

number of participants achieving a 30% reduction in pain in the short term. There was low-25 

certainty evidence (downgraded for imprecision and limitations in design) that therapeutic 26 

ultrasound has a small effect on back-specific function compared with placebo in the short 27 

term), but this effect does not appear to be clinically important. There was moderate-28 

certainty evidence (downgraded for imprecision) of little to no difference between 29 

therapeutic ultrasound and placebo on well. Two studies (n = 486) reported on overall 30 

improvement and satisfaction between groups, and both reported little to no difference 31 

between groups (low-certainty evidence, downgraded for serious imprecision). One study 32 

(n = 225) reported on adverse events and did not identify any adverse events related to the 33 

intervention (low-certainty evidence, downgraded for serious imprecision). No study 34 

reported on disability for this comparison. We do not know whether therapeutic ultrasound 35 

in addition to exercise results in better outcomes than exercise alone because the certainty 36 

of the evidence for all outcomes was very low (downgraded for imprecision and serious 37 

limitations in design). The estimate effect for pain was in favor of the ultrasound plus 38 

exercise group at short term. Regarding back-specific function and well-being, 2 RCTs; 39 

general health subscale of the SF-36), there was little to no difference between groups at 40 

short term. No studies reported on the number of participants achieving a 30% reduction 41 

in pain, patient satisfaction, disability, or adverse events for this comparison. Authors 42 
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concluded that evidence from this systematic review is uncertain regarding the effect of 1 

therapeutic ultrasound on pain in individuals with chronic non-specific LBP. Whilst there 2 

is some evidence that therapeutic ultrasound may have a small effect on improving low 3 

back function in the short term compared to placebo, the certainty of evidence is very low. 4 

The true effect is likely to be substantially different. There are few high-quality randomized 5 

trials, and the available trials were very small. The current evidence does not support the 6 

use of therapeutic ultrasound in the management of chronic LBP.  7 

 8 

Noori et al. (2020) evaluated the effectiveness of therapeutic ultrasound in the management 9 

of patients with chronic LBP and neck pain. The search strategy identified 10 trials that 10 

met the criteria for inclusion. Three studies in LBP reported that both therapeutic and sham 11 

(placebo) ultrasound provided significant improvement in pain intensity. In each of these 12 

studies, ultrasound was found to be more effective than placebo when using only one of 13 

several validated instruments to measure pain. Three of the four studies on neck pain 14 

demonstrated significant pain relief with ultrasound in combination with other treatment 15 

modalities. However, only one of these studies demonstrated that the use of ultrasound was 16 

the cause of the statistically significant improvement in pain intensity. Authors concluded 17 

that given the paucity of trials and conflicting results, they cannot recommend the use of 18 

monotherapeutic ultrasound for chronic LBP or neck pain. It does seem that ultrasound 19 

may be considered as part of a physical modality treatment plan that may be potentially 20 

helpful for short-term pain relief; however, it is undetermined which modality may be 21 

superior. In both pain syndromes, further trials are needed to define the true effect of low-22 

intensity ultrasound therapy for axial back pain. No conclusive recommendations may be 23 

made for optimal settings or session duration. 24 

 25 

Qing et al. (2021) evaluated the effects and safety of therapeutic ultrasound in patients with 26 

neck pain. Randomized controlled trials that compared the effects of therapeutic ultrasound 27 

on neck pain were included in this review. The included studies compared therapeutic 28 

ultrasound plus other treatments with the other treatments alone or compared therapeutic 29 

ultrasound with sham or no treatment. Outcome measures involved the effects on pain, 30 

disability, and quality of life. Other treatments included all nonultrasonic therapies (e.g., 31 

various exercises, massage, electrotherapy). Twelve randomized controlled trials (705 32 

patients) fulfilled the inclusion criteria. Seven studies compared therapeutic ultrasound 33 

plus other treatments vs the other treatments alone (449 patients). Therapeutic ultrasound 34 

yielded additional benefits for pain, but there was high heterogeneity, and we could not 35 

draw a clear conclusion. Ultrasound did not have a better effect on disability or quality of 36 

life when it was combined with other treatments. Five studies compared therapeutic 37 

ultrasound with sham or no treatment (256 patients), and the pooled data showed that 38 

therapeutic ultrasound significantly reduced pain intensity. No adverse events of 39 

therapeutic ultrasound were reported in the included studies. Authors concluded that 40 

therapeutic ultrasound may reduce the intensity of pain more than sham or no treatment, 41 

and it is a safe treatment. Whether therapeutic ultrasound in combination with other 42 
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conventional treatments produced additional benefits on pain intensity, disability, or 1 

quality of life is not clear. The randomized trials included in this review had different levels 2 

of quality and high heterogeneity. A large trial using a valid methodology is warranted. 3 

 4 

Zhang et al. (2016) explored the effects of therapeutic ultrasound with sham or no 5 

intervention on pain, physical function, and safety outcomes in patients with knee 6 

osteoarthritis. Ten randomized controlled trials (645 patients) met the inclusion criteria. 7 

Therapeutic ultrasound showed a positive effect on pain. For physical function, therapeutic 8 

ultrasound was advantageous for reducing Western Ontario and McMaster Universities 9 

(WOMAC). No occurrence of adverse events caused by therapeutic ultrasound was 10 

reported in any trial. Authors suggest that therapeutic ultrasound is beneficial for reducing 11 

knee pain and improving physical functions in patients with knee osteoarthritis and could 12 

be a safe treatment. Bier et al. (2018) reports that physical therapists should not provide 13 

ultrasound for non-specific neck pain. Wu et al. (2019) assessed the effectiveness and 14 

safety of therapeutic ultrasound with sham ultrasound on pain relief and functional 15 

improvement in knee osteoarthritis patients. As phonophoresis is a unique therapeutic 16 

ultrasound, we also compared the effects of phonophoresis with conventional non-drug 17 

ultrasound. Randomized controlled trials comparing therapeutic ultrasound with sham 18 

ultrasound in knee osteoarthritis patients were included. Phonophoresis in the experimental 19 

and control groups were compared through conventional ultrasound, and corresponding 20 

trials were also included. Fifteen studies including three phonophoresis-related studies with 21 

1,074 patients were included. Meta-analyses demonstrated that therapeutic ultrasound 22 

significantly relieved pain and reduced the WOMAC physical function score. In addition, 23 

therapeutic ultrasound increased the active range of motion. Subgroup analysis of 24 

phonophoresis ultrasound illustrated significant differences on the visual analogue scale 25 

(VAS), but no significant differences on WOMAC pain subscales, and total WOMAC 26 

scores were observed. There was no evidence to suggest that ultrasound was unsafe 27 

treatment. Authors concluded that therapeutic ultrasound is a safe treatment to relieve pain 28 

and improve physical function in patients with knee osteoarthritis. However, 29 

phonophoresis does not produce additional benefits to functional improvement, but may 30 

relieve pain compared to conventional non-drug ultrasound. According to Yang and Chen 31 

(2019) therapeutic ultrasound has shown some success in treating calcific tendinitis of the 32 

shoulder and lateral epicondylitis. Low intensity pulsed ultrasound may provide relief for 33 

Achille’s tendinopathy.  34 

 35 

Aiyer et al. (2020) completed a systematic review was to evaluate the effectiveness of 36 

therapeutic ultrasound in the management of patients with knee, shoulder, and hip pain. 37 

The search strategy identified 8 trials for knee, 7 trials for shoulder and 0 trials for hip that 38 

met the criteria for inclusion. All 8 trials showed improvement in knee pain, and of these 39 

studies 3 showed statistical significance improvement for therapeutic ultrasound versus the 40 

comparator. For shoulder pain, all 7 trials showed reduction in pain, but should be noted 41 

that 4 of studies demonstrated that therapeutic ultrasound is inferior to the comparator 42 



 CPG 274 Revision 10 – S 

   Page 12 of 35 
CPG 274 Revision 10 – S 

Deep Heating Modalities (Therapeutic Ultrasound and Diathermy) 

Revised –  August 19, 2024 

To CQT for review 07/08/2024 
CQT reviewed 07/08/2024 

To QIC for review and approval 08/06/2024 

QIC reviewed and approved 08/06/2024 
To QOC for review and approval 08/19/2024 

QOC reviewed and approved 08/19/2024 

modality. Authors concluded that therapeutic ultrasound is frequently used in the treatment 1 

of knee, shoulder and hip pain and is often combined with other physiotherapeutic 2 

modalities. The literature on knee arthritis is most robust, with some evidence supporting 3 

therapeutic ultrasound, though the delivery method of ultrasound (pulsed vs continuous) is 4 

controversial. As a monotherapy, ultrasound treatment may not have a significant impact 5 

on functional improvement but can be a reasonable adjunct to consider with other common 6 

modalities. In all three pain syndromes, especially for hip pain, further trials are needed to 7 

define the true effect of low-intensity ultrasound therapy knee, shoulder, and hip pain. No 8 

conclusive recommendations may be made for optimal settings or session duration. 9 

Papadopoulos and Mani (2020) investigated the clinical effectiveness of therapeutic 10 

ultrasound in musculoskeletal acute and chronic pain, mainly through the control of 11 

inflammation and the promotion of soft tissue injury healing. Based on the evidence 12 

presented, authors state it is clinically effective in some musculoskeletal soft tissue pain 13 

conditions, but due to conflicting results in some studies, no specific positive 14 

recommendations can be made, nor does it permit exclusion of therapeutic ultrasound from 15 

clinical practice. There is scope for improving the evidence base with better designed 16 

studies. 17 

 18 

Dantas et al. (2021) aimed to determine the effects of therapeutic ultrasound on knee 19 

osteoarthritis (KOA) symptoms in a systematic review. Four studies (N = 234 participants) 20 

were eligible for inclusion in our primary analyses assessing therapeutic ultrasound versus 21 

sham. The methodological quality of the included RCTs ranged from moderate to very low. 22 

Treatment with therapeutic ultrasound resulted in small, statistically significant benefits 23 

for pain (approximate 9.6% improvement on a 0-100 VAS) and self-reported measures of 24 

function (approximate 12.8% improvement on a 0-100 VAS). The overall quality of the 25 

evidence was very low. No adverse events were reported in any of the included studies. 26 

Authors concluded that the use of therapeutic ultrasound may provide additional benefits 27 

to physical therapy regimens in terms of symptom relief in individuals with KOA. 28 

However, it is not possible to make any meaningful recommendations for clinical practice 29 

due to the small number of applicable RCTs and the low methodological quality of the 30 

RCTs deemed eligible for this study.  31 

 32 

Sung et al. (2022) conducted a systematic review and meta-analysis to evaluate the effects 33 

of ultrasound deep heat therapy (UST) on the improvement of pain and glenohumeral joint 34 

function in adhesive capsulitis compared to (1) no treatment or placebo, and (2) any other 35 

therapeutic modalities. Seven studies were included in the systematic review with five 36 

studies forming the basis for meta-analyses. The effects of UST in patients with adhesive 37 

capsulitis were compared with placebo, shockwave therapy, corticosteroid injection, 38 

platelet-rich plasma injection, or cryotherapy. The results indicated that UST significantly 39 

improved pain scores when performed together with exercise and/or other physical 40 

modalities compared to placebo; however, whether UST provides benefits for the 41 

improvement of disability and/or the range of motion was uncertain in the present results. 42 
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Authors concluded that these findings suggest that UST as a co-intervention combined with 1 

other physical modalities is an effective means of improving the overall pain in patients 2 

with adhesive capsulitis. 3 

 4 

Smallcomb et al. (2022) compares the current state of the field in therapeutic ultrasound 5 

and shockwave therapy, including low-intensity therapeutic ultrasound, extracorporeal 6 

shockwave therapy, and radial shockwave therapy, and evaluates the efficacy in treating 7 

tendinopathies with ultrasound. Surgical and therapeutic methods, such as arthroscopic 8 

surgery, dry needling, and physical therapy, produce mixed success in reintroducing a 9 

healing response in tendinopathy due in part to inconsistent dosing and monitoring. 10 

Ultrasound is one therapeutic modality that has been shown to noninvasively induce 11 

bioeffects in tendon that may help promote healing. However, results from this modality 12 

have also been mixed. Based upon this literature review, authors found that the mixed 13 

successes may be attributed to the wide variety of achievable parameters within each 14 

broader treatment type and the lack of standardization in measurements and reporting. 15 

Despite mixed outcomes, all three therapies show potential as an alternative therapy with 16 

lower-risk adverse effects than more invasive methods like surgery. There is currently 17 

insufficient evidence to conclude which ultrasound modality or settings are most effective. 18 

More research is needed to understand the healing effects of these different therapeutic 19 

ultrasound and shockwave modalities. 20 

 21 

Liu et al. (2022) compared the efficacy of therapeutic ultrasound in pain relief and 22 

functional recovery in knee osteoarthritis. Fourteen randomized trials covering 1,080 23 

patients with treatment durations of 2 to 24 weeks were included. Both pulsed and 24 

continuous therapy had obvious pain relief effects, and high-intensity (>1.5 W/cm2) 25 

ultrasound seemed more effective. In addition, therapeutic ultrasound was also effective in 26 

increasing joint function as assessed by WOMAC. There was a certain degree of 27 

heterogeneity due to the differences between the subjects in the study and the ultrasound 28 

parameter settings. According to authors, analysis confirmed that both pulsed and 29 

continuous ultrasound are effective and safe for pain relief and functional recovery of knee 30 

osteoarthritis, especially in high intensity (> 1.5 W/cm2). However, more high-quality 31 

randomized controlled trials will be necessary. 32 

 33 

Oliveira et al. (2022) aimed to assess the effects of passive mechanical-based therapies 34 

(isolated or combined with other therapies) on patients with knee OA compared to placebo, 35 

other isolated or combined interventions. They included 77 clinical studies. Ultrasound and 36 

ESWT statistically improved pain and disability comparing to placebo (combined or not 37 

with other therapies), and when added to other therapies versus other therapies alone. 38 

Ultrasound was statistically inferior to phonophoresis (combined or not with other 39 

therapies) in reducing pain and disability for specific therapeutic gels and/or combined 40 

therapies. All meta-analyses showed very-low certainty of evidence, with 15 of 42 (38%) 41 

pooled comparisons being statistically significant (weak to large effect). Authors conclude 42 
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that despite the inconsistent evidence with very-low certainty, the potential benefits of 1 

passive mechanical-based therapies should not be disregard and cautiously recommended 2 

that clinicians might use them in some patients with knee OA. 3 

 4 

Yang et al. (2022) investigated the effect of phonophoresis when various gel types were 5 

used. They included studies that were randomized controlled trials (RCTs), included 6 

patients with a diagnosis of knee osteoarthritis, included treatment with either 7 

phonophoresis or therapeutic ultrasound with placebo gel, and reported clinical and 8 

functional outcomes. A total of 2,176 studies were retrieved and analyzed (nine RCTs 9 

including 423 patients). The intervention group significantly outperformed the control 10 

group in pain scores with NSAID gel and in the WOMAC function score with 11 

corticosteroid gel. Phonophoresis alleviated pain and improved functional performance. 12 

Because of some limitations of this study, additional high-quality, large-scale RCTs are 13 

required to confirm the benefits. 14 

 15 

Čota et al. (2022) aimed to determine whether 4500 J T-US combined with therapeutic 16 

exercises is superior to therapeutic exercises alone regarding calcification size reduction 17 

and symptom improvement in chronic symptomatic Calcific shoulder tendinitis (CST). 18 

Patients with chronic CST were analyzed. The 46 patients with confirmed CST via 19 

sonograph were divided into two groups (56 shoulders, 26 per group). Both groups 20 

performed the same therapeutic exercises for half an hour under physiotherapist 21 

supervision. In the treatment group T-US (4500 J, 10 minutes per session at a frequency of 22 

1 MHz and an intensity of 1.5 W/cm2), and in the placebo group, sham T-US was applied 23 

for 4 weeks. Patients were assessed for: calcification size, shoulder pain, global health 24 

(GH), shoulder mobility (ROM), handgrip strength, Health Assessment Questionnaire 25 

Disability Index (HAQ-DI), Shoulder Pain and Disability Index (SPADI), and overall 26 

rehabilitation satisfaction. All assessed variables improved in both groups. A significantly 27 

greater reduction in calcification size was recorded in the treatment group compared to 28 

placebo. There was a significantly greater decrease in HAQ-DI, reduction of VAS GH, and 29 

an increase in hand grip strength in the treatment group, while no significant differences 30 

were observed for other parameters between the groups. Results showed that adding the 31 

4500 J T-US to therapeutic exercises in chronic symptomatic CST therapy resulted in 32 

greater calcification size reduction immediately following the treatment, as well as hand 33 

grip strength, HAQ-DI, and VAS GH improvement. 34 

 35 

Peris Moya et al. (2022) performed a systematic review and meta-analysis of randomized 36 

controlled trials of studies with carpal tunnel syndrome treated by: ultrasound versus no 37 

treatment, therapeutic ultrasound versus sham ultrasound, ultrasound and usual care versus 38 

usual care, or ultrasound and other intervention versus the same intervention. The outcomes 39 

measures registered were pain, severity of symptoms, function, strength, and 40 

neurophysiological parameters (motor distal latency and sensory distal latency) of the 41 

median nerve. Ten clinical trials met the inclusion criteria for the systematic review. Eight 42 
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trials were meta-analyzed, which included a total of 2,069 patients with carpal tunnel 1 

syndrome. The methodological quality of the included studies ranged among limited (5 2 

trials), moderate (3 trials), and high (2 trials). In one of the electrophysiological parameters 3 

(motor distal latency), a significant difference between groups after the use of ultrasound 4 

was observed. No significant differences between groups were observed at post-treatment 5 

for pain, severity of symptoms, function, strength and for the rest of the 6 

electrophysiological parameters evaluated. Authors concluded that the use of ultrasound 7 

on patients with carpal tunnel syndrome seems to improve motor distal latency. This 8 

finding implies a partial improvement at the neurophysiological level, representing a 9 

reduction in the grade of clinical severity. Additional clinical trials with a high 10 

methodological quality are needed to investigate the doses at which ultrasound are most 11 

effective. 12 

 13 

Dorji et al. (2022) sought to determine the effectiveness of ultrasound/phonophoresis as an 14 

adjuvant to exercise or manual therapy for the improvement of patient-centered outcomes 15 

in adults with non-specific neck pain (NSNP). Six studies involving 249 participants were 16 

included. Phonophoresis with capsaicin plus exercise improved pain at immediate post-17 

treatment but not with diclofenac sodium plus exercise as compared to exercise. 18 

Continuous ultrasound (CUS) plus exercise improved pain and pressure pain threshold 19 

(PPT) at immediate post-treatment and at intermediate term as compared to exercise. CUS 20 

or high-power pain threshold (HPPT) ultrasound plus manual therapy and exercise showed 21 

no benefit for pain reduction did not improve function/disability at immediate or short-term 22 

as compared to manual therapy and exercise. Authors concluded that due to high risk of 23 

bias, inconsistency, and indirectness, the quality of evidence is very low in support of 24 

benefit of ultrasound/phonophoresis as an adjuvant treatment for NSNP. Clinicians using 25 

ultrasound therapy as an adjuvant intervention for management of chronic myofascial 26 

associated neck pain should carefully consider the available evidence on ultrasound, 27 

including the benefits and costs involved. 28 

 29 

Dabbagh et al. (2023) summarized, synthesized, and integrated the evidence evaluating the 30 

effectiveness of biophysical agents compared to other conservative treatments, for the 31 

management of carpal tunnel syndrome (CTS). This was an overview of systematic reviews 32 

(SRs). Authors found 17 SRs addressing 12 different biophysical agents. The quality of the 33 

SRs was mainly critically low (n = 16) or low (n = 1). The evidence was inconclusive for 34 

the effectiveness of Low-level Laser therapy and favorable for the short-term efficacy of 35 

non-thermal ultrasound in improving symptom severity, function, pain, global rating of 36 

improvement, satisfaction with treatment, and other electrophysiological measures 37 

compared to manual therapy or placebo. Evidence was inconclusive for Extracorporeal 38 

Shockwave therapy, and favorable for the short-term effectiveness of Shortwave and 39 

Microwave Diathermy on pain and hand function. The findings were based on low-quality 40 

primary studies, with an unclear or high risk of bias, small sample sizes, and short follow-41 

ups. Therefore, no recommendations can be made for the long-term effectiveness of any 42 
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biophysical agents. High-quality evidence is needed to support evidence-based 1 

recommendations on the use of biophysical agents in the management of CTS. 2 

 3 

Alhakami et al. (2024) evaluated the effectiveness of therapeutic ultrasound in decreasing 4 

pain intensity and improving functional disability in patients with plantar fasciitis. Five 5 

randomized control trials (RCT) were selected based on an electronic search in PubMed, 6 

All the included studies showed that ultrasound therapy is beneficial in reducing pain score 7 

and improving functional disability, except one study did not recommend using ultrasound 8 

therapy for plantar fasciitis. Moreover, regarding another outcome measure, two studies 9 

found that ultrasound therapy reduces thickness and tenderness in plantar fasciitis and 10 

improves static and dynamic balance. Authors concluded that after reviewing the five 11 

studies, this systematic review support using ultrasound therapy to decrease pain and 12 

improve functional disability in patients with plantar fasciitis. 13 

 14 

Diathermy 15 

Research has found increased soft tissue extensibility resulting in increased muscle length 16 

or range of motion. Nonthermal PSWD has been studied for numerous effects. Several 17 

studies demonstrated edema control and pain reduction, improved wound healing and 18 

tendon injury, Osteoarthritis (OA) symptoms have been shown to decrease upon use of 19 

PSWD in some studies, in particular knee or cervical spine OA (Cameron, 2022). Studies 20 

appear to support the use of some form of diathermy compared to ultrasound, placebo, or 21 

no treatment, but no minimal additive effect when combined with exercise or manual 22 

therapy (Cameron, 2022; Teslim et al., 2012; Draper, 2011). The American College of 23 

Physicians and the American Pain Society Joint Clinical Practice Guideline for the 24 

Diagnosis and Treatment of LBP (Chou et al., 2007) concluded that there was not enough 25 

evidence to support the use of ultrasound or short-wave diathermy for acute or chronic 26 

LBP. These results were based on systematic reviews and randomized trials of one or more 27 

of the aforementioned therapies for treatment of acute or chronic LBP that reported pain 28 

outcomes, back specific function, general health status, work disability or patient 29 

satisfaction (Chou and Huffman, 2007). According to the AHRQ publication on Non-30 

Invasive Techniques for Low Back Pain (2016): 31 

• For back pain of mixed duration, there was insufficient evidence from 5 RCTs to 32 

determine effects of short-wave diathermy versus sham diathermy, due to 33 

methodological limitations and imprecision. 34 

• No study evaluated harms of short-wave diathermy. 35 

 36 

There is insufficient evidence to support the isolated use shortwave diathermy as a 37 

treatment for chronic LBP. 38 

 39 

Cetin et al. (2008) investigated the therapeutic effects of physical agents administered 40 

before isokinetic exercise in women with knee osteoarthritis. One hundred patients with 41 

bilateral knee osteoarthritis were randomized into 5 groups of 20 patients each: group 1 42 
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received short-wave diathermy + hot packs and isokinetic exercise; group 2 received 1 

transcutaneous electrical nerve stimulation + hot packs and isokinetic exercise; group 3 2 

received ultrasound + hot packs and isokinetic exercise; group 4 received hot packs and 3 

isokinetic exercise; and group 5 served as controls and received only isokinetic exercise. 4 

Pain and disability index scores were significantly reduced in each group. Patients in the 5 

study groups had significantly greater reductions in their visual analog scale scores and 6 

scores on the Lequesne index than did patients in the control group (group 5). They also 7 

showed greater increases than did controls in muscular strength at all angular velocities. In 8 

most parameters, improvements were greatest in groups 1 and 2 compared with groups 3 9 

and 4. Authors concluded that using physical agents before isokinetic exercises in women 10 

with knee osteoarthritis leads to augmented exercise performance, reduced pain, and 11 

improved function. Hot pack with a transcutaneous electrical nerve stimulator or short-12 

wave diathermy had the best outcome. Akyol et al. (2010) completed a RCT to determine 13 

if SWD increases the effectiveness of isokinetic exercise on pain, function, knee muscle 14 

strength, quality of life, and depression in the patients with knee OA. Forty women aged 15 

between 42 and 74 years, with a diagnosis of bilateral primary knee OA were randomized 16 

into two groups. Group 1 (N=20) received SWD and isokinetic muscular strengthening 17 

exercises. Group 2 (N=20) served as control group, and they received isokinetic exercises 18 

only. Both programs were performed 3 days a week, for 4 weeks, and a total of 12 sessions. 19 

Patients were assessed before treatment, after treatment, and at a 3-month follow-up. 20 

Outcome measures included visual analogue scale, Western Ontario and McMaster 21 

University Osteoarthritis Index, 6-minute walking distance, isokinetic muscle testing, 22 

Short Form 36 and Beck depression index. The patients with OA in each group had 23 

significant improvements in pain, disability, depression, walking distance, muscle strength, 24 

and quality of life when compared with their initial status (P<0.05). Authors concluded that 25 

use of SWD in addition to isokinetic exercise program seems to have no further significant 26 

effect in terms of pain, disability, walking distance, muscle strength, quality of life and 27 

depression in patients with knee OA. 28 

 29 

Page et al. (2014) completed a Cochrane Review on electrotherapy modalities for adhesive 30 

capsulitis (frozen shoulder). The two main questions of the review focused on whether 31 

electrotherapy modalities are effective compared to placebo or no treatment, or if they are 32 

an effective adjunct to manual therapy or exercise (or both). The main outcomes of interest 33 

were participant-reported pain relief of 30% or greater, overall pain, function, global 34 

assessment of treatment success, active shoulder abduction, quality of life, and the number 35 

of participants experiencing any adverse event. Nineteen trials (1,249 participants) were 36 

included in the review. Only two electrotherapy modalities (low-level laser therapy (LLLT) 37 

and pulsed electromagnetic field therapy (PEMF)) have been compared to placebo. The 38 

two main questions of the review were investigated in nine trials. Authors were uncertain 39 

whether PEMF for two weeks improved pain or function more than placebo at two weeks 40 

because of the very low-quality evidence from one trial (32 participants). Seventy-five 41 

percent (15/20) of participants reported pain relief of 30% or more with PEMF compared 42 
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with 0% (0/12) of participants receiving placebo. Fifty-five percent (11/20) of participants 1 

reported total recovery of joint function with PEMF compared with 0% (0/12) of 2 

participants receiving placebo. Based on very low-quality evidence from six trials, authors 3 

were uncertain whether therapeutic ultrasound, PEMF, continuous short-wave diathermy, 4 

Iodex phonophoresis, a combination of Iodex iontophoresis with continuous short wave 5 

diathermy, or a combination of therapeutic ultrasound with transcutaneous electrical nerve 6 

stimulation (TENS) were effective adjuncts to exercise. Based on low or very low-quality 7 

evidence from 12 trials, we were uncertain whether a diverse range of electrotherapy 8 

modalities (delivered alone or in combination with manual therapy, exercise, or other 9 

active interventions) were effective than other active interventions (for example 10 

glucocorticoid injection). 11 

 12 

Draper (2014) reported on 6 cases of patients who lacked full range of motion (ROM) in 13 

the elbow because of trauma. The treatment regimen was thermal pulsed shortwave 14 

diathermy and joint mobilizations. Patients lacked a mean active ROM of 24.5° of 15 

extension approximately 4.8 years after trauma or surgery. Treatment consisted of 20 16 

minutes of pulsed shortwave diathermy followed by 7 to 8 minutes of joint mobilizations. 17 

After posttreatment ROM was recorded, ice was applied to the area for about 30 minutes. 18 

Once the patient achieved full, active ROM or failed to improve on 2 consecutive visits, he 19 

or she was discharged from the study. By the fifth treatment, 4 participants (67%) achieved 20 

normal extension active ROM, and 2 of the 4 (50%) exceeded the norm. Five participants 21 

(83%) returned to normal activities and full use of their elbows. One month later, the 5 22 

participants had maintained, on average, (mean ± SD) 92% ± 6% of their final 23 

measurements. Draper (2014) suggested that a combination of thermal pulsed shortwave 24 

diathermy and joint mobilizations was effective in restoring active ROM of elbow 25 

extension in 5 of the 6 patients (83%) who lacked full ROM after injury or surgery. 26 

Incebiyik et al. (2015) sought to determine the effects of short-wave diathermy (SWD) 27 

treatment on mild and moderate idiopathic carpal tunnel syndrome (CTS). The study 28 

involved 58 wrists in 31 patients diagnosed clinically and electrophysiologically with mild 29 

and moderate CTS. They were assigned randomly to one of two groups. Group 1 received 30 

a hot pack, SWD, and nerve and tendon gliding exercises and Group 2 received a hot pack, 31 

placebo SWD, and nerve and tendon gliding exercises. The treatment was applied five 32 

times weekly for a total of 15 sessions. All parameters improved significantly in the SWD 33 

group versus the controls (p < 0.05). Thus, authors concluded that SWD provided short-34 

term improvements in pain, clinical symptoms, and hand function in patients with mild and 35 

moderate CTS. 36 

 37 

Fukuda et al. (2011) evaluated the effect of PSW treatment in different doses and compared 38 

low-dose and high-dose PSW groups with control and placebo groups. One hundred 39 

twenty-one women with a diagnosis of knee OA participated in the study; 35 participants 40 

did not receive any treatment (control group), 23 received a placebo treatment, 32 received 41 

low-dose PSW treatment, and 31 received high-dose PSW treatment The results 42 
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demonstrated the short-term effectiveness of the PSW at low and high doses in patients 1 

with knee OA. Both treatment groups showed a significant reduction in pain and 2 

improvement in function compared with the control and placebo groups. There were no 3 

differences in results between PSW doses, although a low dose of PSW appeared to be 4 

more effective in the long term. Authors suggest that PSWD may be an effective method 5 

for pain relief and improvement of function and quality of life in the short term in women 6 

with knee OA. Laufer and Dar (2012) assessed the effectiveness of short-wave diathermy 7 

(SWD) treatment in the management of knee osteoarthritis (KOA) and to assess whether 8 

the effects are related to the induction of a thermal effect. Included were trials that 9 

compared the use of SWD treatment in patients diagnosed with KOA with a control group 10 

(placebo SWD treatment or no intervention) and studies that used high-frequency 11 

electromagnetic energy (i.e., 27.12 MHz) with sufficient information regarding treatment 12 

dosage. Seven studies were included in the final analysis. Treatment protocols (dosage, 13 

duration, number of treatments) varied extensively between studies. The meta-analysis of 14 

the studies with low mean power did not favor SWD treatment for pain reduction, while 15 

the results of studies employing some thermal effects were significant. No treatment effect 16 

on functional performance measures was determined. Authors reported that this meta-17 

analysis found small, significant effects on pain and muscle performance only when SWD 18 

evoked a local thermal sensation. However, the variability in the treatment protocols makes 19 

it difficult to draw definitive conclusions about the factors determining the effectiveness of 20 

SWD treatment. Teslim et al. (2013) compared the effects of pulsed (PSWD) and 21 

continuous short-wave diathermy (CSWD) on pain, range of motion, pulse rate and skin 22 

temperature in subjects with chronic knee osteoarthritis. The pain experienced by 23 

participants in the CSWD group was significantly lower than that of the PSWD groups (P 24 

< 0.03) after 4 weeks. Also, both active and passive knee range of motions significantly 25 

increased in the CSWD group compared to that of PSWD group (p < 0.01 and 0.002). 26 

Authors concluded that CSWD was more effective than PSWD in alleviating pain and in 27 

increasing knee flexion range of motion among subjects with chronic knee OA. Also, a 28 

mild elevation of skin temperature was able to elicit physiological effects that could exert 29 

therapeutic effects. D'Sylva et al. (2010) assessed the effect of 1) manipulation and 30 

mobilization, 2) manipulation, mobilization, and soft tissue work, and 3) manual therapy 31 

with physical medicine modalities on pain, function, patient satisfaction, quality of life 32 

(QoL), and global perceived effect (GPE) in adults with neck pain. Moderate quality 33 

evidence suggested mobilization, manipulation and soft tissue techniques decrease pain 34 

and improved satisfaction when compared to short wave diathermy, and that this treatment 35 

combination paired with advice and exercise produces greater improvements in GPE and 36 

satisfaction than advice and exercise alone for acute neck pain. Boyaci et al. (2013) 37 

compared the efficacy of three different deep heating modalities: phonophoresis (PH), 38 

short-wave diathermy (SWD), and ultrasound (US), in knee osteoarthritis. Patients who 39 

consented to participate in the study were randomly divided into the following three 40 

groups. Group 1 (n = 33) received PH, Group 2 (n = 33) received US, and Group 3 (n = 41 

35) received SWD. Each of the three physical therapy modalities was applied 5 days a 42 
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week for 2 weeks (a total of 10 sessions). The results of the study showed that VAS, 15-m 1 

walking time, and WOMAC parameters were improved with all three deep heating 2 

modalities and all the three modalities were effective. However, there was no significant 3 

difference between the three modalities in terms of efficacy. There was also no significant 4 

difference between the three groups in terms of post-treatment general evaluation of the 5 

physician and the patient. Authors suggest that choosing one of PH/US/SWD therapy 6 

options would provide effective results and none of them are superior to the others. 7 

 8 

According to the American College of Physician’s clinical practice guideline (2017) on 9 

noninvasive treatments for acute, subacute, and chronic low back pain, evidence was 10 

insufficient to determine the effectiveness of short-wave diathermy and ultrasound. In a 11 

Lancet article by Foster et al. (2018), they conclude that passive electrical or physical 12 

modalities, such as shortwave diathermy, are generally ineffective and not recommended 13 

for the treatment of low back pain. 14 

 15 

Wang et al. (2017) evaluated the efficacy and safety of short-wave therapy with sham or 16 

no intervention for the management of patients with knee osteoarthritis. Studies included 17 

randomized controlled trials compared with a sham or no intervention in patients with knee 18 

osteoarthritis. Eight trials (542 patients) met the inclusion criteria. The effect of short-wave 19 

therapy on pain was found positive. The pain subgroup showed that patients received pulse 20 

modality achieved clinical improvement and the pain scale in female patients decreased. 21 

In terms of extensor strength, short-wave therapy was superior to the control group. There 22 

was no significant difference in the physical function. For adverse effects, there was no 23 

significant difference between the treatment and control group. Authors concluded that 24 

short-wave therapy is beneficial for relieving pain caused by knee osteoarthritis (the pulse 25 

modality seems superior to the continuous modality), and knee extensor muscle combining 26 

with isokinetic strength. Function is not improved. Chou et al. (2018) reports that clinicians 27 

should not use short wave diathermy for low back and neck pain, given lack of 28 

effectiveness. Babaei-Ghazani et al. (2020) explored the effectiveness of shortwave 29 

diathermy on pain, function, and grip strength of patients with chronic lateral epicondylitis. 30 

Fifty patients suffering from lateral epicondylitis for more than 3 months, without any 31 

systemic diseases or history of other pathologies, were divided into two groups. In both 32 

groups, the patients were instructed to perform specific stretching and strengthening 33 

exercises. In addition, the patients in the experimental group, received 15 min of 40-60 W, 34 

continuous short-wave diathermy while sham diathermy was applied for the control group. 35 

The primary outcome measure was pain and the secondary outcome measures were 36 

functional ability and pain free grip strength. Outcomes were assessed at the base line, after 37 

the 5th and the 10th session of treatment as well as after 3 months. Authors concluded that 38 

adding continuous short-wave diathermy to a specific regimen of exercises, reduces pain 39 

and improves function in patients suffering from chronic lateral epicondylitis more than 40 

sham diathermy and exercise.41 
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Wu et al. (2018) investigate the efficacy and safety of the pulsed electromagnetic field 1 

(PEMF) therapy in treating osteoarthritis (OA) in a meta-analysis. Twelve trials were 2 

included, among which ten trials involved knee OA, two involved cervical OA and one 3 

involved hand OA. The PEMF group showed more significant pain alleviation than the 4 

sham group in knee OA and hand OA, but not in cervical OA. Similarly, comparing with 5 

the sham-control treatment, significant function improvement was observed in the PEMF 6 

group in both knee and hand OA patients, but not in patients with cervical OA. Sensitivity 7 

analyses suggested that the exposure duration <=30 min per session exhibited better effects 8 

compared with the exposure duration >30 min per session. Three trials reported adverse 9 

events, and the combined results showed that there was no significant difference between 10 

PEMF and the sham group. Authors concluded that PEMF could alleviate pain and improve 11 

physical function for patients with knee and hand OA, but not for patients with cervical 12 

OA. Meanwhile, a short PEMF treatment duration (within 30 min) may achieve more 13 

favorable efficacy. However, given the limited number of study available in hand and 14 

cervical OA, the implication of this conclusion should be cautious for hand and cervical 15 

OA. 16 

 17 

de Paula Gomes et al. (2020) analyzed the clinical effects of the inclusion of interferential 18 

current therapy (ICT), shortwave diathermy therapy (SDT) and photobiomodulation 19 

(PHOTO) into an exercise program in patients with knee OA. 100 volunteers aged 40 to 20 

80 years with knee OA were recruited. Participants were allocated into five groups: 21 

exercise, exercise + placebo, exercise + ICT, exercise + SDT, and exercise + PHOTO. The 22 

outcome measures included WOMAC, numerical rating pain scale (NRPS), pressure pain 23 

threshold (PPT), self-perceived fatigue and sit-to-stand test (STST), which were evaluated 24 

before and after 24 treatment sessions at a frequency of three sessions per week. Authors 25 

concluded that the addition of ICT, SDT or PHOTO into an exercise program for 26 

individuals with knee OA is not superior to exercise performed in isolation in terms of 27 

clinical benefit. Yang et al. (2020) aimed to examine the effects of PEMF therapy and 28 

PEMF parameters on symptoms and quality of life (QOL) in patients with OA. Sixteen 29 

studies were included in our systematic review, while 15 studies with complete data were 30 

included in the meta-analysis. Authors concluded that compared with placebo, there was a 31 

beneficial effect of PEMF therapy on pain, stiffness, and physical function in patients with 32 

OA. Duration of treatment may not be a critical factor in pain management. Further studies 33 

are required to confirm the effects of PEMF therapy on QOL. 34 

 35 

Early osteoarthritis (EOA) still represents a challenge for clinicians. Exercise remains a 36 

core treatment for EOA; however, several physical modalities are commonly used in this 37 

population. Letizia Maura et al. (2021) investigated the role of physical agents in the 38 

treatment of EOA. A technical expert panel (TEP) of 8 medical specialists with expertise 39 

in physical agent modalities and musculoskeletal conditions performed the review. Authors 40 

found preclinical and clinical data on transcutaneous electrical nerve stimulation (TENS), 41 

extracorporeal shockwave therapy (ESWT), low-intensity pulsed ultrasound (LIPUS), 42 
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pulsed electromagnetic fields stimulation (PEMF), and whole-body vibration (WBV) for 1 

the treatment of knee EOA. We found two clinical studies about TENS and PEMF and six 2 

preclinical studies-three about ESWT, one about WBV, one about PEMF, and one about 3 

LIPUS. The preclinical studies demonstrated several biological effects on EOA of physical 4 

modalities, suggesting potential disease-modifying effects. However, this role should be 5 

better investigated in further clinical studies, considering the limited data on the use of 6 

these interventions for EOA patients. Sun et al. (2021) assessed the effectiveness of pulsed 7 

electromagnetic field (PEMF) on pain and physical function in patients with low back pain. 8 

Authors included randomized controlled trials that investigated the effectiveness of PEMF 9 

in patients with low back pain. The primary outcome was pain intensity, and the secondary 10 

outcome was physical function, both were evaluated by assessment scales. Fourteen trials 11 

involving 618 participants were included. The PEMF treatment showed more significant 12 

pain alleviation than placebo or other therapy alone in patients with low back pain. In 13 

addition, a significant difference in pain alleviation was observed in patients with chronic 14 

low back pain, whereas no significant difference was observed in patients with acute low 15 

back pain. PEMF did not improve physical function compared with the control treatment. 16 

Authors concluded that PEMF is beneficial for alleviating pain in patients with chronic low 17 

back pain despite having no advantage in improving physical function.  18 

 19 

Jia et al. (2022) compared the efficacy and safety of focused low-intensity pulsed 20 

ultrasound (FLIPUS) with pulsed shortwave diathermy (PSWD) in subjects with painful 21 

knee osteoarthritis (OA). In a prospective randomized trial, 114 knee OA patients were 22 

randomly allocated to receive FLIPUS or PSWD therapy. The primary outcome was the 23 

change from baseline in the WOMAC total scores. Secondary outcomes included the 24 

numerical rating scale (NRS) for pain assessment, time up and go (TUG) test, active joint 25 

range of motion (ROM) test, and Global Rating of Change (GRC) scale. Data were 26 

collected at baseline, 12 days, 12 weeks, and 24 weeks. Patients receiving FLIPUS therapy 27 

experienced significantly greater improvements in the WOMAC total scores than patients 28 

receiving PSWD therapy at 12 days. The results of the NRS, TUG test, ROM test and GRC 29 

scale showed that participants treated with FLIPUS reported less pain and better physical 30 

function and health status than those treated with PSWD at 12 days. Furthermore, patients 31 

in the FLIPUS group showed significant improvements in the WOMAC total scores and 32 

NRS scores at 12 weeks and 24 weeks of follow-up. There were no adverse events during 33 

or after the interventions in either group. This study concluded that both FLIPUS and 34 

pulsed SWD are safe modalities, and FLIPUS was more effective than PSWD in alleviating 35 

pain and in improving dysfunction and health status among subjects with knee OA in the 36 

short term.  37 

 38 

Markovic et al. (2022) synthesized the current knowledge on the use of PEMF in OA. 39 

Overall, 69 studies were identified. 10 studies were included in the final analysis. All 40 

studies focused on knee OA, and 4 studies also reported on cervical, 2 on hand, and 1 on 41 

ankle OA. In terms of the level of evidence and bias, most studies were of low or medium 42 
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quality. Most concurrence was observed for pain reduction, with other endpoints such as 1 

stiffness or physical function showing a greater variability in outcomes. Authors concluded 2 

that PEMF therapy appears to be effective in the short term to relieve pain and improve 3 

function in patients with OA. The existing studies used very heterogeneous treatment 4 

schemes, mostly with low sample sizes and suboptimal study designs, from which no 5 

sufficient proof of efficacy can be derived.  6 

 7 

Tong et al. (2022) aimed to assess the efficacy of PEMF on the major symptoms of patients 8 

with OA compared with efficacy of other interventions. Randomized controlled trials 9 

(RCTs) investigating OA patients treated with PEMF and with pain, stiffness, and physical 10 

function impairment since 2009 were included. The VAS and WOMAC scores were used 11 

for assessment. Eleven RCTs consisting of 614 patients were enrolled in this meta-analysis, 12 

of which 10 trials comprised knee OA and 1 comprised hand OA. Compared with the 13 

control groups, the PEMF treatment yielded a more favorable output. PEMF alleviated pain 14 

and restored physical function. Authors concluded that PEMF therapy ameliorates OA 15 

symptoms such as pain, stiffness, and physical function in patients compared to other 16 

conservative treatments. 17 

 18 

Kandemir et al. (2024) evaluated the 3-month effects of pulsed electromagnetic field 19 

therapy (PEMF) in the treatment of subacromial impingement syndrome (SIS). Of the 250 20 

individuals screened for eligibility, participants with a diagnosis of SIS (N=80) were 21 

randomized to intervention or control groups. The first group received PEMF + exercise 22 

and the second group received sham PEMF + exercise 5 days a week for a total of 20 23 

sessions. Visual Analog Scale (VAS), Constant Murley Score (CMS), Shoulder Pain and 24 

Disability Index (SPADI), Short Form-36 (SF-36) Quality of Life Questionnaire, and 25 

shoulder muscle strength measurement with an isokinetic dynamometer. Evaluations were 26 

performed before treatment (T0), after treatment (T1), and 12th week (T2). Evaluation at 27 

T1 and T2 showed improvement in most parameters in both groups compared with 28 

baseline. In the comparison between the 2 groups at T1 and T2, more improvement was 29 

found in the PEMF group in most parameters. Authors concluded that based on their study, 30 

PEMF was found to be superior to sham PEMF in terms of pain, ROM, functionality, and 31 

quality of life at the first and third months. 32 

 33 

PRACTITIONER SCOPE AND TRAINING 34 

Practitioners should practice only in the areas in which they are competent based on their 35 

education, training, and experience. Levels of education, experience, and proficiency may 36 

vary among individual practitioners. It is ethically and legally incumbent on a practitioner 37 

to determine where they have the knowledge and skills necessary to perform such services 38 

and whether the services are within their scope of practice. 39 

 40 

It is best practice for the practitioner to appropriately render services to a member only if 41 

they are trained, equally skilled, and adequately competent to deliver a service compared 42 
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to others trained to perform the same procedure. If the service would be most competently 1 

delivered by another health care practitioner who has more skill and training, it would be 2 

best practice to refer the member to the more expert practitioner. 3 

 4 

Best practice can be defined as a clinical, scientific, or professional technique, method, or 5 

process that is typically evidence-based and consensus driven and is recognized by a 6 

majority of professionals in a particular field as more effective at delivering a particular 7 

outcome than any other practice (Joint Commission International Accreditation Standards 8 

for Hospitals, 2020). 9 

 10 

Depending on the practitioner’s scope of practice, training, and experience, a member’s 11 

condition and/or symptoms during examination or the course of treatment may indicate the 12 

need for referral to another practitioner or even emergency care. In such cases it is prudent 13 

for the practitioner to refer the member for appropriate co-management (e.g., to their 14 

primary care physician) or if immediate emergency care is warranted, to contact 911 as 15 

appropriate. See the Managing Medical Emergencies (CPG 159 – S) clinical practice 16 

guideline for information. 17 

 18 

REFERENCES 19 

Ainsworth R, Dziedzic K, Hiller L, Daniels J, Bruton A, Broadfield J. A prospective 20 

double blind placebo-controlled randomized trial of ultrasound in the physiotherapy 21 

treatment of shoulder pain. Rheumatology (Oxford). 2007;46(5):815-820. 22 

doi:10.1093/rheumatology/kel423 23 

 24 

Aiyer R, Noori SA, Chang KV, Jung B, Rasheed A, Bansal N, Ottestad E, Gulati A. 25 

Therapeutic Ultrasound for Chronic Pain Management in Joints: A Systematic 26 

Review. Pain Med. 2020 Nov 7;21(7):1437-1448. doi: 10.1093/pm/pnz102 27 

 28 

Akyol Y, Durmus D, Alayli G, et al. Does short-wave diathermy increase the effectiveness 29 

of isokinetic exercise on pain, function, knee muscle strength, quality of life, and 30 

depression in the patients with knee osteoarthritis? A randomized controlled clinical 31 

study. Eur J Phys Rehabil Med. 2010;46(3):325-336 32 

 33 

Alhakami AM, Babkair RA, Sahely A, Nuhmani S. Effectiveness of therapeutic 34 

ultrasound on reducing pain intensity and functional disability in patients with plantar 35 

fasciitis: a systematic review of randomised controlled trials. PeerJ. 2024;12:e17147. 36 

Published 2024 Mar 22 37 

 38 

American College of Occupational and Environmental Medicine (ACOEM); 2nd ed. Elk 39 

Grove Village (IL); 2007. Low back disorders. Occupational medicine practice 40 

guidelines: evaluation and management of common health problems and functional 41 

recovery in workers. 366 [1310 references]42 



 CPG 274 Revision 10 – S 

   Page 25 of 35 
CPG 274 Revision 10 – S 

Deep Heating Modalities (Therapeutic Ultrasound and Diathermy) 

Revised –  August 19, 2024 

To CQT for review 07/08/2024 
CQT reviewed 07/08/2024 

To QIC for review and approval 08/06/2024 

QIC reviewed and approved 08/06/2024 
To QOC for review and approval 08/19/2024 

QOC reviewed and approved 08/19/2024 

American Medical Association. (current year). Current Procedural Terminology (CPT) 1 

Current year (rev. ed.). Chicago: AMA 2 

 3 

Babaei-Ghazani A, Shahrami B, Fallah E, Ahadi T, Forough B, Ebadi S. Continuous 4 

shortwave diathermy with exercise reduces pain and improves function in Lateral 5 

Epicondylitis more than sham diathermy: A randomized controlled trial. J Bodyw 6 

Mov Ther. 2020;24(1):69-76. doi:10.1016/j.jbmt.2019.05.025 7 

 8 

Bakhtiary AH, Rashidy-Pour A. Ultrasound and laser therapy in the treatment of carpal 9 

tunnel syndrome. Aust J Physiother. 2004;50(3):147-151. doi:10.1016/s0004-10 

9514(14)60152-5 11 

 12 

Baysal, O., Altay, Z., Ozcan, C., Ertem, K., Yologlu, S., & Kayhan, A. (2006). 13 

Comparison of three conservative treatment protocols in carpal tunnel 14 

syndrome. International journal of clinical practice, 60(7), 820–828. 15 

https://doi.org/10.1111/j.1742-1241.2006.00867.x 16 

 17 

Bellew JW, Michlovitz SL, Nolan Jr TP. (2016) Michlovitz’s Modalities for Therapeutic 18 

Intervention (6th ed.) F.A. Davis 19 

 20 

Bergman S. Management of musculoskeletal pain. Best Pract Res Clin Rheumatol. 21 

2007;21(1):153-166. doi:10.1016/j.berh.2006.10.001 22 

 23 

Bier JD, Scholten-Peeters WGM, Staal JB, et al. Clinical Practice Guideline for Physical 24 

Therapy Assessment and Treatment in Patients With Nonspecific Neck Pain. Phys 25 

Ther. 2018;98(3):162-171. doi:10.1093/ptj/pzx118 26 

 27 

Boyaci A, Tutoglu A, Boyaci N, Aridici R, Koca I. Comparison of the efficacy of 28 

ketoprofen phonophoresis, ultrasound, and short-wave diathermy in knee 29 

osteoarthritis. Rheumatol Int. 2013;33(11):2811-2818. doi:10.1007/s00296-013-30 

2815-z 31 

 32 

Brosseau L, Casimiro L, Robinson V, et al. Therapeutic ultrasound for treating 33 

patellofemoral pain syndrome. Cochrane Database Syst Rev. 2001;(4):CD003375. 34 

doi:10.1002/14651858.CD003375 35 

 36 

Cameron MH. (2022). Physical Agents in Rehabilitation: An Evidence-Based Approach 37 

to Practice. (6th ed.). Saunders 38 

 39 

Casimiro, L., Brosseau, L., Robinson, V., Milne, S., Judd, M., Well, G., Tugwell, P., & 40 

Shea, B. (2002). Therapeutic ultrasound for the treatment of rheumatoid arthritis. The 41 



 CPG 274 Revision 10 – S 

   Page 26 of 35 
CPG 274 Revision 10 – S 

Deep Heating Modalities (Therapeutic Ultrasound and Diathermy) 

Revised –  August 19, 2024 

To CQT for review 07/08/2024 
CQT reviewed 07/08/2024 

To QIC for review and approval 08/06/2024 

QIC reviewed and approved 08/06/2024 
To QOC for review and approval 08/19/2024 

QOC reviewed and approved 08/19/2024 

Cochrane database of systematic reviews, (3), CD003787. 1 

https://doi.org/10.1002/14651858.CD003787 2 

 3 

Centers for Medicare and Medicaid Services. National Coverage Determination 4 

(NCD):  Diathermy Treatment (150.5). Retrieved on June 24, 2024 from 5 

https://www.cms.gov/medicare-coverage-database/details/ncd-6 

details.aspx?NCDId=58&ncdver=2&bc=AAAAgAAAAAAA& 7 

 8 

Centers for Medicare and Medicaid Services. Local Coverage Determination (LCD): 9 

Outpatient Physical and Occupational Therapy Services (L33631) Retrieved on June 10 

24, 2024 from https://www.cms.gov/medicare-coverage-database/details/lcd-11 

details.aspx?LCDId=33631&ver=51&NCDId=72&ncdver=1&SearchType=Advance12 

d&CoverageSelection=Both&NCSelection=NCD%7cTA&ArticleType=Ed%7cKey13 

%7cSAD%7cFAQ&PolicyType=Final&s=---14 

%7c5%7c6%7c66%7c67%7c9%7c38%7c63%7c41%7c64%7c65%7c44&KeyWord15 

=laser+procedures&KeyWordLookUp=Doc&KeyWordSearchType=And&kq=true&16 

bc=IAAAABAAAAAA& 17 

 18 

Centers for Medicare and Medicaid Services. Local Coverage Determination (LCD): 19 

Wound Care (L35125). Retrieved on June 24, 2024 from 20 

https://www.cms.gov/medicare-coverage-database/details/lcd-21 

details.aspx?lcdid=35125&ver=76&bc=CAAAAAAAAAAA 22 

 23 

Cetin, N., Aytar, A., Atalay, A., & Akman, M. N. (2008). Comparing hot pack, short-wave 24 

diathermy, ultrasound, and TENS on isokinetic strength, pain, and functional status of 25 

women with osteoarthritic knees: a single-blind, randomized, controlled 26 

trial. American journal of physical medicine & rehabilitation, 87(6), 443–451. 27 

https://doi.org/10.1097/PHM.0b013e318174e467 28 

 29 

Chamberlain, M. A., Care, G., & Harfield, B. (1982). Physiotherapy in osteoarthrosis of 30 

the knees. A controlled trial of hospital versus home exercises. International 31 

rehabilitation medicine, 4(2), 101–106. https://doi.org/10.3109/09638288209166889 32 

 33 

Chou, R., Huffman, L. H., American Pain Society, & American College of Physicians 34 

(2007). Nonpharmacologic therapies for acute and chronic low back pain: a review of 35 

the evidence for an American Pain Society/American College of Physicians clinical 36 

practice guideline. Annals of internal medicine, 147(7), 492–504. 37 

https://doi.org/10.7326/0003-4819-147-7-200710020-00007 38 

 39 

Chou, R., Qaseem, A., Snow, V., Casey, D., Cross, J. T., Jr, Shekelle, P., Owens, D. K., 40 

Clinical Efficacy Assessment Subcommittee of the American College of Physicians, 41 

American College of Physicians, & American Pain Society Low Back Pain Guidelines 42 



 CPG 274 Revision 10 – S 

   Page 27 of 35 
CPG 274 Revision 10 – S 

Deep Heating Modalities (Therapeutic Ultrasound and Diathermy) 

Revised –  August 19, 2024 

To CQT for review 07/08/2024 
CQT reviewed 07/08/2024 

To QIC for review and approval 08/06/2024 

QIC reviewed and approved 08/06/2024 
To QOC for review and approval 08/19/2024 

QOC reviewed and approved 08/19/2024 

Panel (2007). Diagnosis and treatment of low back pain: a joint clinical practice 1 

guideline from the American College of Physicians and the American Pain 2 

Society. Annals of internal medicine, 147(7), 478–491. https://doi.org/10.7326/0003-3 

4819-147-7-200710020-00006 4 

 5 

Chou R, Deyo R, Friedly J, et al. Noninvasive Treatments for Low Back Pain. Rockville 6 

(MD): Agency for Healthcare Research and Quality (US); February 2016 7 

 8 

Chou R, Côté P, Randhawa K, et al. The Global Spine Care Initiative: applying evidence-9 

based guidelines on the non-invasive management of back and neck pain to low- and 10 

middle-income communities. Eur Spine J. 2018;27(Suppl 6):851-860. 11 

doi:10.1007/s00586-017-5433-8 12 

 13 

Čota S, Delimar V, Žagar I, et al. Efficacy of therapeutic ultrasound in the treatment of 14 

chronic calcific shoulder tendinitis: a randomized trial. Eur J Phys Rehabil Med. 15 

2023;59(1):75-84. doi:10.23736/S1973-9087.22.07715-2 16 

 17 

Dabbagh A, Ziebart C, MacDermid JC, Packham T, Grewal R. The effectiveness of 18 

biophysical agents in the treatment of carpal tunnel syndrome- an umbrella review. 19 

BMC Musculoskelet Disord. 2023;24(1):645. Published 2023 Aug 10 20 

 21 

Dantas LO, Osani MC, Bannuru RR. Therapeutic ultrasound for knee osteoarthritis: A 22 

systematic review and meta-analysis with grade quality assessment. Braz J Phys Ther. 23 

2021;25(6):688-697. doi:10.1016/j.bjpt.2021.07.003 24 

 25 

de Paula Gomes CAF, Politti F, de Souza Bacelar Pereira C, da Silva ACB, Dibai-Filho 26 

AV, de Oliveira AR, Biasotto-Gonzalez DA. Exercise program combined with 27 

electrophysical modalities in subjects with knee osteoarthritis: a randomised, placebo-28 

controlled clinical trial. BMC Musculoskelet Disord. 2020 Apr 20;21(1):258. doi: 29 

10.1186/s12891-020-03293-3 30 

 31 

Dingemanse R, Randsdorp M, Koes BW, Huisstede BM. Evidence for the effectiveness 32 

of electrophysical modalities for treatment of medial and lateral epicondylitis: a 33 

systematic review. Br J Sports Med. 2014;48(12):957-965. doi:10.1136/bjsports-34 

2012-091513 35 

 36 

Dogru H, Basaran S, Sarpel T. Effectiveness of therapeutic ultrasound in adhesive 37 

capsulitis. Joint Bone Spine. 2008;75(4):445-450. doi:10.1016/j.jbspin.2007.07.016 38 

 39 

Dorji K, Graham N, Macedo L, et al. The effect of ultrasound or phonophoresis as an 40 

adjuvant treatment for non-specific neck pain: systematic review of randomised 41 



 CPG 274 Revision 10 – S 

   Page 28 of 35 
CPG 274 Revision 10 – S 

Deep Heating Modalities (Therapeutic Ultrasound and Diathermy) 

Revised –  August 19, 2024 

To CQT for review 07/08/2024 
CQT reviewed 07/08/2024 

To QIC for review and approval 08/06/2024 

QIC reviewed and approved 08/06/2024 
To QOC for review and approval 08/19/2024 

QOC reviewed and approved 08/19/2024 

controlled trials. Disabil Rehabil. 2022;44(13):2968-2974. 1 

doi:10.1080/09638288.2020.1851785 2 

 3 

Draper DO. Injuries restored to ROM using PSWD and mobilizations. Int J Sports Med. 4 

2011;32(4):281-286. doi:10.1055/s-0030-1269915 5 

 6 

Draper DO. Pulsed Shortwave Diathermy and Joint Mobilizations for Achieving Normal 7 

Elbow Range of Motion After Injury or Surgery With Implanted Metal: A Case Series 8 

[published online ahead of print, 2014 Oct 9]. J Athl Train. 2014;doi:10.4085/1062-9 

6050-49.3.45 10 

 11 

D'Sylva J, Miller J, Gross A, et al. Manual therapy with or without physical medicine 12 

modalities for neck pain: a systematic review. Man Ther. 2010;15(5):415-433. 13 

doi:10.1016/j.math.2010.04.003 14 

 15 

D'Vaz AP, Ostor AJ, Speed CA, et al. Pulsed low-intensity ultrasound therapy for chronic 16 

lateral epicondylitis: a randomized controlled trial. Rheumatology (Oxford). 17 

2006;45(5):566-570. doi:10.1093/rheumatology/kei210 18 

 19 

Ebadi S, Henschke N, Nakhostin Ansari N, Fallah E, van Tulder MW. Therapeutic 20 

ultrasound for chronic low-back pain. Cochrane Database Syst Rev. 21 

2014;(3):CD009169. Published 2014 Mar 14. doi:10.1002/14651858.CD009169.pub2 22 

 23 

Ebadi S, Henschke N, Forogh B, et al. Therapeutic ultrasound for chronic low back 24 

pain. Cochrane Database Syst Rev. 2020;7(7):CD009169. Published 2020 Jul 5. 25 

doi:10.1002/14651858.CD009169.pub3 26 

 27 

Ebenbichler, G. R., Erdogmus, C. B., Resch, K. L., Funovics, M. A., Kainberger, F., 28 

Barisani, G., Aringer, M., Nicolakis, P., Wiesinger, G. F., Baghestanian, M., 29 

Preisinger, E., & Fialka-Moser, V. (1999). Ultrasound therapy for calcific tendinitis of 30 

the shoulder. The New England journal of medicine, 340(20), 1533–1538. 31 

https://doi.org/10.1056/NEJM199905203402002 32 

 33 

Ebenbichler GR, Resch KL, Nicolakis P, et al. Ultrasound treatment for treating the carpal 34 

tunnel syndrome: randomised "sham" controlled trial. BMJ. 1998;316(7133):731-735. 35 

doi:10.1136/bmj.316.7133.731 36 

 37 

Foster NE, Anema JR, Cherkin D, et al. Prevention and treatment of low back pain: 38 

evidence, challenges, and promising directions. Lancet. 2018;391(10137):2368-2383. 39 

doi:10.1016/S0140-6736(18)30489-640 



 CPG 274 Revision 10 – S 

   Page 29 of 35 
CPG 274 Revision 10 – S 

Deep Heating Modalities (Therapeutic Ultrasound and Diathermy) 

Revised –  August 19, 2024 

To CQT for review 07/08/2024 
CQT reviewed 07/08/2024 

To QIC for review and approval 08/06/2024 

QIC reviewed and approved 08/06/2024 
To QOC for review and approval 08/19/2024 

QOC reviewed and approved 08/19/2024 

Fukuda TY, Alves da Cunha R, Fukuda VO, et al. Pulsed shortwave treatment in women 1 

with knee osteoarthritis: a multicenter, randomized, placebo-controlled clinical 2 

trial. Phys Ther. 2011;91(7):1009-1017. doi:10.2522/ptj.20100306 3 

 4 

Gianola S, Bargeri S, Pellicciari L, et al. Evidence-informed and consensus-based 5 

statements about SAFEty of Physical Agent Modalities Practice in physiotherapy and 6 

rehabilitation medicine (SAFE PAMP): a national Delphi of healthcare scientific 7 

societies. BMJ Open. 2024;14(3):e075348. Published 2024 Mar 19 8 

 9 

Giombini A, Casciello G, Di Cesare MC, Di Cesare A, Dragoni S, Sorrenti D. A controlled 10 

study on the effects of hyperthermia at 434 MHz and conventional ultrasound upon 11 

muscle injuries in sport. J Sports Med Phys Fitness. 2001;41(4):521-527 12 

 13 

Giombini A, Di Cesare A, Casciello G, Sorrenti D, Dragoni S, Gabriele P. Hyperthermia 14 

at 434 MHz in the treatment of overuse sport tendinopathies: a randomised controlled 15 

clinical trial. Int J Sports Med. 2002;23(3):207-211. doi:10.1055/s-2002-23180 16 

 17 

Giombini A, Di Cesare A, Safran MR, Ciatti R, Maffulli N. Short-term effectiveness of 18 

hyperthermia for supraspinatus tendinopathy in athletes: a short-term randomized 19 

controlled study. Am J Sports Med. 2006;34(8):1247-1253. 20 

doi:10.1177/0363546506287827 21 

 22 

Graham N, Gross AR, Carlesso LC, et al. An ICON Overview on Physical Modalities for 23 

Neck Pain and Associated Disorders. Open Orthop J. 2013;7:440-460. Published 2013 24 

Sep 20. doi:10.2174/1874325001307010440 25 

 26 

Gross AR, Goldsmith C, Hoving JL, et al. Conservative management of mechanical neck 27 

disorders: a systematic review. J Rheumatol. 2007;34(5):1083-1102 28 

 29 

Guler-Uysal F, Kozanoglu E. Comparison of the early response to two methods of 30 

rehabilitation in adhesive capsulitis. Swiss Med Wkly. 2004 Jun 12;134(23-24):353-31 

8. PMID: 15318285 32 

 33 

Guzman J, Haldeman S, Carroll LJ, Carragee EJ, Hurwitz EL, Peloso P, Nordin M, 34 

Cassidy JD, Holm LW, Côté P, van der Velde G, Hogg-Johnson S; Bone and Joint 35 

Decade 2000-2010 Task Force on Neck Pain and Its Associated Disorders. Clinical 36 

practice implications of the Bone and Joint Decade 2000-2010 Task Force on Neck 37 

Pain and Its Associated Disorders: from concepts and findings to recommendations. 38 

Spine (Phila Pa 1976). 2008 Feb 15;33(4 Suppl):S199-213. doi: 39 

10.1097/BRS.0b013e3181644641. PMID: 1820439340 



 CPG 274 Revision 10 – S 

   Page 30 of 35 
CPG 274 Revision 10 – S 

Deep Heating Modalities (Therapeutic Ultrasound and Diathermy) 

Revised –  August 19, 2024 

To CQT for review 07/08/2024 
CQT reviewed 07/08/2024 

To QIC for review and approval 08/06/2024 

QIC reviewed and approved 08/06/2024 
To QOC for review and approval 08/19/2024 

QOC reviewed and approved 08/19/2024 

Haldeman S, Carroll L, Cassidy JD, Schubert J, Nygren A; Bone and Joint Decade 2000-1 

2010 Task Force on Neck Pain and Its Associated Disorders. The Bone and Joint 2 

Decade 2000-2010 Task Force on Neck Pain and Its Associated Disorders: executive 3 

summary. Spine (Phila Pa 1976). 2008;33(4 Suppl):S5-S7. 4 

doi:10.1097/BRS.0b013e3181643f40 5 

 6 

Hogg-Johnson S, van der Velde G, Carroll LJ, et al. The burden and determinants of neck 7 

pain in the general population: results of the Bone and Joint Decade 2000-2010 Task 8 

Force on Neck Pain and Its Associated Disorders. Spine (Phila Pa 1976). 2008;33(4 9 

Suppl):S39-S51. doi:10.1097/BRS.0b013e31816454c8 10 

 11 

Huang MH, Yang RC, Lee CL, Chen TW, Wang MC. Preliminary results of integrated 12 

therapy for patients with knee osteoarthritis. Arthritis Rheum. 2005;53(6):812-820. 13 

doi:10.1002/art.21590 14 

 15 

Hurwitz EL, Carragee EJ, van der Velde G, et al. Treatment of neck pain: noninvasive 16 

interventions: results of the Bone and Joint Decade 2000-2010 Task Force on Neck 17 

Pain and Its Associated Disorders. J Manipulative Physiol Ther. 2009;32(2 18 

Suppl):S141-S175. doi:10.1016/j.jmpt.2008.11.017 19 

 20 

Incebiyik S, Boyaci A, Tutoglu A. Short-term effectiveness of short-wave diathermy 21 

treatment on pain, clinical symptoms, and hand function in patients with mild or 22 

moderate idiopathic carpal tunnel syndrome. J Back Musculoskelet Rehabil. 23 

2015;28(2):221-228. doi:10.3233/BMR-140507 24 

 25 

Jamtvedt G, Dahm KT, Christie A, et al. Physical therapy interventions for patients with 26 

osteoarthritis of the knee: an overview of systematic reviews. Phys Ther. 27 

2008;88(1):123-136. doi:10.2522/ptj.20070043 28 

 29 

Jia L, Li D, Wei X, Chen J, Zuo D, Chen W. Efficacy and safety of focused low-intensity 30 

pulsed ultrasound versus pulsed shortwave diathermy on knee osteoarthritis: a 31 

randomized comparative trial. Sci Rep. 2022;12(1):12792. Published 2022 Jul 27. 32 

doi:10.1038/s41598-022-17291-z 33 

 34 

Johansson KM, Adolfsson LE, Foldevi MO. Effects of acupuncture versus ultrasound in 35 

patients with impingement syndrome: randomized clinical trial. Phys Ther. 36 

2005;85(6):490-501 37 

 38 

Joint Commission International. (2020). Joint Commission International Accreditation 39 

Standards for Hospitals (7th ed.): Joint Commission Resources40 



 CPG 274 Revision 10 – S 

   Page 31 of 35 
CPG 274 Revision 10 – S 

Deep Heating Modalities (Therapeutic Ultrasound and Diathermy) 

Revised –  August 19, 2024 

To CQT for review 07/08/2024 
CQT reviewed 07/08/2024 

To QIC for review and approval 08/06/2024 

QIC reviewed and approved 08/06/2024 
To QOC for review and approval 08/19/2024 

QOC reviewed and approved 08/19/2024 

Kandemir O, Adar S, Dündar Ü, et al. Effectiveness of Pulse Electromagnetic Field 1 

Therapy in Patients With Subacromial Impingement Syndrome: A Double-Blind 2 

Randomized Sham Controlled Study. Arch Phys Med Rehabil. 2024;105(2):199-207 3 

 4 

Laufer Y, Dar G. Effectiveness of thermal and athermal short-wave diathermy for the 5 

management of knee osteoarthritis: a systematic review and meta-6 

analysis. Osteoarthritis Cartilage. 2012;20(9):957-966. 7 

doi:10.1016/j.joca.2012.05.005 8 

 9 

Letizia Mauro G, Scaturro D, Gimigliano F, et al. Physical Agent Modalities in Early 10 

Osteoarthritis: A Scoping Review. Medicina (Kaunas). 2021;57(11):1165. Published 11 

2021 Oct 26. doi:10.3390/medicina57111165 12 

 13 

Liu Y, Wang Y, Wang Y, Jia X. A Meta-Analysis of Analgesic Effect of Ultrasound 14 

Therapy for Patients With Knee Osteoarthritis. J Ultrasound Med. 2022;41(8):1861-15 

1872. doi:10.1002/jum.15866 16 

 17 

Markovic L, Wagner B, Crevenna R. Effects of pulsed electromagnetic field therapy on 18 

outcomes associated with osteoarthritis : A systematic review of systematic reviews. 19 

Wien Klin Wochenschr. 2022;134(11-12):425-433. doi:10.1007/s00508-022-02020-3 20 

 21 

Matthews MJ, Stretanski MF. Ultrasound Therapy. 2020 Nov 5. In: StatPearls [Internet]. 22 

Treasure Island (FL): StatPearls Publishing; 2021 Jan–. PMID: 31613497 23 

 24 

McBeth J, Jones K. Epidemiology of chronic musculoskeletal pain. Best Pract Res Clin 25 

Rheumatol. 2007;21(3):403-425. doi:10.1016/j.berh.2007.03.003 26 

 27 

McDevitt AW, Young JL, Cleland JA, Hiefield P, Snodgrass SJ. Physical therapy 28 

interventions used to treat individuals with biceps tendinopathy: a scoping review. 29 

Braz J Phys Ther. 2024;28(1):100586 30 

 31 

Michener LA, Walsworth MK, Burnet EN. Effectiveness of rehabilitation for patients with 32 

subacromial impingement syndrome: a systematic review. J Hand Ther. 33 

2004;17(2):152-164. doi:10.1197/j.jht.2004.02.004 34 

 35 

Michlovitz SL. (1996). Thermal Agents in Rehabilitation. F.A. Davis Company 36 

 37 

Noori SA, Rasheed A, Aiyer R, Jung B, Bansal N, Chang KV, Ottestad E, Gulati A. 38 

Therapeutic Ultrasound for Pain Management in Chronic Low Back Pain and Chronic 39 

Neck Pain: A Systematic Review. Pain Med. 2020 Nov 7;21(7):1482-1493. doi: 40 

10.1093/pm/pny28741 



 CPG 274 Revision 10 – S 

   Page 32 of 35 
CPG 274 Revision 10 – S 

Deep Heating Modalities (Therapeutic Ultrasound and Diathermy) 

Revised –  August 19, 2024 

To CQT for review 07/08/2024 
CQT reviewed 07/08/2024 

To QIC for review and approval 08/06/2024 

QIC reviewed and approved 08/06/2024 
To QOC for review and approval 08/19/2024 

QOC reviewed and approved 08/19/2024 

O'Connor D, Marshall S, Massy-Westropp N. Non-surgical treatment (other than steroid 1 

injection) for carpal tunnel syndrome. Cochrane Database Syst Rev. 2 

2003;2003(1):CD003219. doi:10.1002/14651858.CD003219 3 

 4 

Oken O, Kahraman Y, Ayhan F, Canpolat S, Yorgancioglu ZR, Oken OF. The short-term 5 

efficacy of laser, brace, and ultrasound treatment in lateral epicondylitis: a prospective, 6 

randomized, controlled trial [published correction appears in J Hand Ther. 2008 Jul-7 

Sep;21(3):303]. J Hand Ther. 2008;21(1):63-68. doi:10.1197/j.jht.2007.09.003 8 

 9 

Oliveira S, Andrade R, Valente C, et al. Mechanical-based therapies may reduce pain and 10 

disability in some patients with knee osteoarthritis: A systematic review with meta-11 

analysis. Knee. 2022;37:28-46. doi:10.1016/j.knee.2022.05.005 12 

 13 

Ottawa Panel. Ottawa Panel Evidence-Based Clinical Practice Guidelines for 14 

Electrotherapy and Thermotherapy Interventions in the Management of Rheumatoid 15 

Arthritis in Adults. Phys Ther. 2004;84(11):1016-1043 16 

 17 

Ozgönenel L, Aytekin E, Durmuşoglu G. A double-blind trial of clinical effects of 18 

therapeutic ultrasound in knee osteoarthritis. Ultrasound Med Biol. 2009;35(1):44-49 19 

 20 

Page MJ, Green S, Kramer S, Johnston RV, McBain B, Buchbinder R. Electrotherapy 21 

modalities for adhesive capsulitis (frozen shoulder). Cochrane Database Syst Rev. 22 

2014;(10):CD011324. Published 2014 Oct 1. doi:10.1002/14651858.CD011324 23 

 24 

Peris Moya A, Pérez Mármol JM, Khoury Martín EF, García Ríos MC. Ultrasound 25 

improves motor distal latency on patients with carpal tunnel syndrome: systematic 26 

review and meta-analysis. Eur J Phys Rehabil Med. 2022;58(2):206-217. 27 

doi:10.23736/S1973-9087.21.07021-0 28 

 29 

Philadelphia Panel. Philadelphia Panel evidence-based clinical practice guidelines on 30 

selected rehabilitation interventions for knee pain. Phys Ther. 2001;81(10):1675-1700 31 

 32 

Philadelphia Panel. Philadelphia Panel evidence-based clinical practice guidelines on 33 

selected rehabilitation interventions for shoulder pain. Phys Ther. 2001;81(10):1719-34 

1730 35 

 36 

Philadelphia Panel. Philadelphia Panel evidence-based clinical practice guidelines on 37 

selected rehabilitation interventions for low back pain. Phys Ther. 2001;81(10):1641-38 

1674 39 

 40 

Piravej K, Boonhong J. Effect of ultrasound thermotherapy in mild to moderate carpal 41 

tunnel syndrome. J Med Assoc Thai. 2004;87 Suppl 2:S100-S10642 



 CPG 274 Revision 10 – S 

   Page 33 of 35 
CPG 274 Revision 10 – S 

Deep Heating Modalities (Therapeutic Ultrasound and Diathermy) 

Revised –  August 19, 2024 

To CQT for review 07/08/2024 
CQT reviewed 07/08/2024 

To QIC for review and approval 08/06/2024 

QIC reviewed and approved 08/06/2024 
To QOC for review and approval 08/19/2024 

QOC reviewed and approved 08/19/2024 

Poitras S, Brosseau L. Evidence-informed management of chronic low back pain with 1 

transcutaneous electrical nerve stimulation, interferential current, electrical muscle 2 

stimulation, ultrasound, and thermotherapy. Spine J. 2008;8(1):226-233. 3 

doi:10.1016/j.spinee.2007.10.022 4 

 5 

Qaseem A, Wilt TJ, McLean RM, et al. Noninvasive Treatments for Acute, Subacute, and 6 

Chronic Low Back Pain: A Clinical Practice Guideline From the American College of 7 

Physicians. Ann Intern Med. 2017;166(7):514-530. doi:10.7326/M16-2367 8 

 9 

Qing W, Shi X, Zhang Q, Peng L, He C, Wei Q. Effect of Therapeutic Ultrasound for 10 

Neck Pain: A Systematic Review and Meta-Analysis. Arch Phys Med Rehabil. 11 

2021;102(11):2219-2230. doi:10.1016/j.apmr.2021.02.009 12 

 13 

Rattanachaiyanont M, Kuptniratsaikul V. No additional benefit of shortwave diathermy 14 

over exercise program for knee osteoarthritis in peri-/post-menopausal women: an 15 

equivalence trial. Osteoarthritis Cartilage. 2008;16(7):823-828. 16 

doi:10.1016/j.joca.2007.10.013 17 

 18 

Robertson VJ, Baker KG. A review of therapeutic ultrasound: effectiveness studies. Phys 19 

Ther. 2001;81(7):1339-1350 20 

 21 

Robinson V, Brosseau L, Casimiro L, et al. Thermotherapy for treating rheumatoid 22 

arthritis. Cochrane Database Syst Rev. 2002;(1):CD002826. 23 

doi:10.1002/14651858.CD002826 24 

 25 

Shanks P, Curran M, Fletcher P, Thompson R. The effectiveness of therapeutic ultrasound 26 

for musculoskeletal conditions of the lower limb: A literature review. Foot (Edinb). 27 

2010;20(4):133-139. doi:10.1016/j.foot.2010.09.006 28 

 29 

Smallcomb M, Khandare S, Vidt ME, Simon JC. Therapeutic Ultrasound and Shockwave 30 

Therapy for Tendinopathy: A Narrative Review. Am J Phys Med Rehabil. 31 

2022;101(8):801-807. doi:10.1097/PHM.0000000000001894 32 

 33 

Stasinopoulos D, Stasinopoulos I. Comparison of effects of exercise programme, pulsed 34 

ultrasound and transverse friction in the treatment of chronic patellar 35 

tendinopathy. Clin Rehabil. 2004;18(4):347-352. doi:10.1191/0269215504cr757oa 36 

 37 

Sun X, Huang L, Wang L, et al. Efficacy of pulsed electromagnetic field on pain and 38 

physical function in patients with low back pain: A systematic review and meta-39 

analysis. Clin Rehabil. 2022;36(5):636-649. doi:10.1177/0269215522107405240 



 CPG 274 Revision 10 – S 

   Page 34 of 35 
CPG 274 Revision 10 – S 

Deep Heating Modalities (Therapeutic Ultrasound and Diathermy) 

Revised –  August 19, 2024 

To CQT for review 07/08/2024 
CQT reviewed 07/08/2024 

To QIC for review and approval 08/06/2024 

QIC reviewed and approved 08/06/2024 
To QOC for review and approval 08/19/2024 

QOC reviewed and approved 08/19/2024 

Sung JH, Lee JM, Kim JH. The Effectiveness of Ultrasound Deep Heat Therapy for 1 

Adhesive Capsulitis: A Systematic Review and Meta-Analysis. Int J Environ Res 2 

Public Health. 2022;19(3):1859. Published 2022 Feb 7. doi:10.3390/ijerph19031859 3 

 4 

Teslim OA, Adebowale AC, Ojoawo AO, Sunday OA, Bosede A. Comparative effects of 5 

pulsed and continuous short wave diathermy on pain and selected physiological 6 

parameters among subjects with chronic knee osteoarthritis. Technol Health Care. 7 

2013;21(5):433-440. doi:10.3233/THC-130744 8 

 9 

Tong J, Chen Z, Sun G, et al. The Efficacy of Pulsed Electromagnetic Fields on Pain, 10 

Stiffness, and Physical Function in Osteoarthritis: A Systematic Review and Meta-11 

Analysis. Pain Res Manag. 2022;2022:9939891. Published 2022 May 9. 12 

doi:10.1155/2022/9939891 13 

 14 

Trudel D, Duley J, Zastrow I, Kerr EW, Davidson R, MacDermid JC. Rehabilitation for 15 

patients with lateral epicondylitis: a systematic review. J Hand Ther. 2004;17(2):243-16 

266. doi:10.1197/j.jht.2004.02.011 17 

 18 

Van Der Windt DA, Van Der Heijden GJ, Van Den Berg SG, Ter Riet G, De Winter AF, 19 

Bouter LM. Ultrasound therapy for acute ankle sprains. Cochrane Database Syst Rev. 20 

2002;(1):CD001250. doi:10.1002/14651858.CD001250 21 

 22 

Verhagen AP, Scholten-Peeters GG, de Bie RA, Bierma-Zeinstra SM. Conservative 23 

treatments for whiplash. Cochrane Database Syst Rev. 2004;(1):CD003338. 24 

doi:10.1002/14651858.CD003338.pub2 25 

 26 

Waddell G. (1998). The clinical course of low back pain. In: The Back Pain Revolution. 27 

Churchill Livingstone. pp103-17 28 

 29 

Walsh NE, Brooks P, Hazes JM, et al. Standards of care for acute and chronic 30 

musculoskeletal pain: the Bone and Joint Decade (2000-2010). Arch Phys Med 31 

Rehabil. 2008;89(9):1830-1845. doi:10.1016/j.apmr.2008.04.009 32 

 33 

Wang H, Zhang C, Gao C, et al. Effects of short-wave therapy in patients with knee 34 

osteoarthritis: a systematic review and meta-analysis. Clin Rehabil. 2017;31(5):660-35 

671. doi:10.1177/0269215516683000 36 

 37 

Warden SJ, Metcalf BR, Kiss ZS, et al. Low-intensity pulsed ultrasound for chronic 38 

patellar tendinopathy: a randomized, double-blind, placebo-controlled 39 

trial. Rheumatology (Oxford). 2008;47(4):467-471. 40 

doi:10.1093/rheumatology/kem38441 



 CPG 274 Revision 10 – S 

   Page 35 of 35 
CPG 274 Revision 10 – S 

Deep Heating Modalities (Therapeutic Ultrasound and Diathermy) 

Revised –  August 19, 2024 

To CQT for review 07/08/2024 
CQT reviewed 07/08/2024 

To QIC for review and approval 08/06/2024 

QIC reviewed and approved 08/06/2024 
To QOC for review and approval 08/19/2024 

QOC reviewed and approved 08/19/2024 

Welch V, Brosseau L, Peterson J, Shea B, Tugwell P, Wells G. Therapeutic ultrasound for 1 

osteoarthritis of the knee. Cochrane Database Syst Rev. 2001;(3):CD003132. 2 

doi:10.1002/14651858.CD003132 3 

 4 

Whitman JM, Flynn TW, Childs JD, et al. A comparison between two physical therapy 5 

treatment programs for patients with lumbar spinal stenosis: a randomized clinical 6 

trial. Spine (Phila Pa 1976). 2006;31(22):2541-2549. 7 

doi:10.1097/01.brs.0000241136.98159.8c 8 

 9 

Wu Y, Zhu S, Lv Z, et al. Effects of therapeutic ultrasound for knee osteoarthritis: a 10 

systematic review and meta-analysis. Clin Rehabil. 2019;33(12):1863-1875. 11 

doi:10.1177/0269215519866494 12 

 13 

Wu Z, Ding X, Lei G, et al. Efficacy and safety of the pulsed electromagnetic field in 14 

osteoarthritis: a meta-analysis. BMJ Open. 2018;8(12):e022879. Published 2018 Dec 15 

14. doi:10.1136/bmjopen-2018-022879 16 

 17 

Yang SM, Chen WS. Conservative Treatment of Tendon Injuries. Am J Phys Med 18 

Rehabil. 2020;99(6):550-557. doi:10.1097/PHM.0000000000001345 19 

 20 

Yang X, He H, Ye W, Perry TA, He C. Effects of Pulsed Electromagnetic Field Therapy 21 

on Pain, Stiffness, Physical Function, and Quality of Life in Patients With 22 

Osteoarthritis: A Systematic Review and Meta-Analysis of Randomized Placebo-23 

Controlled Trials. Phys Ther. 2020;100(7):1118-1131. doi:10.1093/ptj/pzaa054 24 

 25 

Yang FA, Chen HL, Peng CW, Liou TH, Escorpizo R, Chen HC. A systematic review and 26 

meta-analysis of the effect of phonophoresis on patients with knee osteoarthritis. Sci 27 

Rep. 2022;12(1):12877. Published 2022 Jul 27. doi:10.1038/s41598-022-16084-8 28 

 29 

Zhang C, Xie Y, Luo X, et al. Effects of therapeutic ultrasound on pain, physical functions 30 

and safety outcomes in patients with knee osteoarthritis: a systematic review and meta-31 

analysis. Clin Rehabil. 2016;30(10):960-971. doi:10.1177/0269215515609415 32 


