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Case Report: Effect of Ultrasound Therapy on the 
Adult-Onset Still’s Disease: A Case Study

Adult Onset Still’s Disease (AOSD) is a rare systemic inflammatory disease of unrecognized 
etiology and pathogenesis that presents in 5% to 10% of patients as Fever of Unknown Origin 
(FUO) accompanied by systemic manifestations. We reported a compelling case of a 39-year-old 
African male who presented with a one-month duration FUO along with skin rash, sore throat, 
and arthralgia. After an extensive workup, potential differential diagnoses were ruled out, and the 
patient was diagnosed with AOSD based on the Yamaguchi criteria.

After the application of Ultrasound (US) and exercises on both ankles as well as left knee, left 
elbow, and left wrist, there was an improvement of Visual Analogue Scale by 66.6%, Five 
Repetition Sit to Stand Test (FRSTS) improved 50%, Timed Up and Go (TUG) test improved 
87.5%, and there was also an improvement in the 36-Item Short Form Survey (SF-36), and 
muscle testing. This result was due to the anti-inflammatory effect of the US, leading to decrease 
pain and improve function in the individuals.
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1. Introduction

dult Onset Still’s Disease (AOSD) is a 
rare systemic inflammatory disorder 
of unrecognized etiology. It is an im-
munologic disorder that affects women 
slightly more than men. Its prevalence 

is estimated to be 1.5 cases per 100000 to 1.5 cases per 
1000000. The disease characteristically affects younger 
people, with three-quarters of the patients reporting dis-
ease onset between 16 and 35 years of age. It is character-
ized by high spiking fever, arthritis, maculopapular rash, 
sore throat lymphadenopathy, myalgia, and leukocytosis. 
Sometimes, the liver, lung, heart, gastrointestinal tract, 
and the central nervous system might be involved [1].

There is a bimodal age distribution, with one peak be-
tween the ages of 15 and 25 years and the second peak 
between the ages of 35 and 45 years. The clinical course 
of AOSD could be divided into monophasic, intermit-
tent, and chronic patterns. Systemic manifestations pre-

dominate in the two former forms while articular in-
volvement predominates in patients with chronic form.

Compared with clinical examination, Ultrasonography 
(US) and Magnetic Resonance Imaging (MRI) strongly 
correlate in terms of detecting superficial erosive bone 
processes and are more sensitive than conventional ra-
diographic and clinical assessments [2]. 

There is a strong causal relationship between joint dam-
age and subsequent disability. Moreover, AOSD patients 
may experience several severe complications associated 
with decreased life expectancy [3].

Joint pain occurs in two-thirds of AOSD patients. The 
arthralgia starts concomitantly with fever, involves any 
joint, and might migrate at the beginning and become 
more stable during the disease course. A poor prognosis 
is associated with AOSD patients with polyarticular on-
set, proximal joint arthritis, prior episode in childhood, 
and the requirement of systemic steroids for >2 years. 

A

Highlights 

● Joint pain occurs in two-thirds of patients, which starts concomitantly with fever.

● The treatment of AOSD is mainly centered on the use of non-steroidal anti-inflammatory drugs.

● Ultrasonic enhance soft tissue healing decreases the inflammatory response, increases blood flow, increases meta-
bolic activity, and decreases pain.

● US and exercises for two weeks decrease pain and increase physical performance on patient with AOSD. 

Plain Language Summary 

Adult Onset Still’s Disease (AOSD) is a rare systemic inflammatory disorder of unknown etiology. It is an immu-
nologic disorder affects women slightly more than men. Its prevalence is estimated to be 1.5 cases per 100 000 to 1.5 
cases per 1000 000. Joint pain occurs in two-thirds of patients. The arthralgia starts concomitantly with fever, involves 
any joint, and may migrate at the beginning and become more stable during the disease. A poor prognosis is associated 
in AOSD patients with poly articular onset. There is a strong causal relationship between joint damage and subsequent 
disability. Moreover, AOSD patients may experience several severe complications associated with a decrease in life 
expectancy. The treatment of AOSD is mainly centered on the use of non-steroidal anti-inflammatory drugs, steroids, 
and disease-modifying ant rheumatic drugs. Ultrasound is based on the application of high frequency sound waves to 
the tissues of the body in order to obtain mechanical or thermal effects. These effects aim to enhance soft tissue healing, 
decrease the inflammatory response, increase blood flow, increase metabolic activity, and decrease pain. Moreover, 
there is some evidence that ultrasonic energy stimulates the repair of joint cartilage in animal models of cartilage in-
jury. Low-intensity pulsed ultrasound may exert a protective effect on articular cartilage by increasing proteoglycan 
synthesis and counteracting the catabolic activity of pro-inflammatory cytokines, together with positive effects also by 
inhibiting subchondral bone sclerosis, particularly in early osteoarthritis stages. Low-intensity pulsed ultrasound may 
also stimulate chondrocyte proliferation and matrix production, with dose-dependent effects and greater attenuation of 
cartilage degeneration in the early osteoarthritis phases.
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An intra-articular steroid injection can be used in the 
treatment of the chronic articular pattern of AOSD [4, 5].

The disease pattern of AOSD patients could be divided 
into 3 distinct types:

1. Monocyclic or self-limiting pattern, which has a 
single episode of systemic disease of variable duration, 
followed by complete remission;

2. Polycyclic or intermittent pattern, where 2 or more 
episodes of systemic disease are separated by symptom-
free remission period lasting for a minimum of 2 months;

3.Chronic articular pattern, i.e., characterized by the se-
vere articular manifestations causing joint destruction [5].

Those patients with a chronic articular pattern or a 
polyarticular onset and course were at higher risks to de-
velop disabling arthritis. Joint involvement at diagnosis 
might affect functional prognosis through destructions 
resembling those of rheumatoid arthritis [6, 7].

The treatment of AOSD mainly involves using non-
steroidal anti-inflammatory drugs, steroids, and disease-
modifying antirheumatic drugs. The effect of corticoste-
roid injections lasts from 1 to 4 weeks. The prolonged 
concentration of the corticosteroid in the synovial fluid 
confers the maximum anti-inflammatory effect locally 
while minimizing the risk of systemic effects. This du-
ration, together with the possible deleterious effects of 
large doses, supports the empirical 3-month rule (time-
lapse from each injection), i.e., for steroids [8].

AOSD is characterized by a repetitive inflammatory 
response of the articular cartilage due to the focal loss or 
erosion of the articular cartilage and hypertrophy of os-
teoblastic activity or a reparative bone response, known 
as osteophytotic. Both defining characteristics result in 
a joint space narrowing or subchondral sclerosis, lead-
ing to pain, immobility, and often disability. The symp-
toms of OA, such as pain and joint stiffness, as well as 
muscle weakness, are serious risk factors for mobility 
limitation. They might lead to a reduced quality of life 
in the affected population. Therefore, Range of Motion 
(ROM) exercises and stretching have been proposed in 
this respect, because of their benefits in modulating pain, 
increasing ROM, reducing soft tissue inflammation, im-
proving repair, extensibility, or stability in the contractile 
and non-contractile tissues, facilitating movement, and 
improving function [9]. 

US works based on the application of high-frequency 
sound waves to the tissues of the body to obtain me-
chanical or thermal effects. These effects aim to enhance 
soft tissue healing, decrease the inflammatory response, 
increase blood flow, increase metabolic activity, and 
decrease pain. Moreover, evidence suggested that ultra-
sonic energy stimulates the repair of joint cartilage in the 
animal models of cartilage injury [10, 11].

Low-Intensity Pulsed Ultrasound (LIPUS) may exert a 
protective effect on articular cartilage. Such effect occurs 
by increasing proteoglycan synthesis and counteracting 
the catabolic activity of proinflammatory cytokines, 
positive effects, and by inhibiting subchondral bone scle-
rosis, particularly in early OA stages. LIPUS may also 
stimulate chondrocyte proliferation and matrix produc-
tion, with dose-dependent effects and greater attenuation 
of cartilage degeneration in the early OA phases [12, 13]. 

2. Case Report

We presented the case of a 39-year-old male of AOSD. 
He was diagnosed with AOSD two years ago. He was 
hospitalized and treated by intraarticular corticosteroids 
and discharged and rejoined his work in a factory (remis-
sion); after another two months, he experienced a relapse 
and remained the same (remission and relapse phases) 
for two years. He was hypertensive and consumed con-
cor 5 mg, and he was not diagnosed with diabetes. At 
that time, he was on a full dose of steroids 60 mg daily. 
He developed activity, and accordingly, he was arranged 
for rituximab. The patient presented with arthralgia in 
the left wrist, left knee, left elbow, and both ankles. 

The high-resolution US revealed inactive synovial hy-
pertrophy of mild to a moderate degree in the left wrist. 
The left knee sonography revealed early degenerative 
changes with minimal to mild effusion. He was treated 
by intraarticular corticosteroid injection; however, he 
developed the sensitivity to corticosteroid injection; he 
was unable to take the full dose of injection because of 
severe pain. Subsequently, he was referred to physical 
therapy due to complaining of the arthralgia of joints. 
Musculoskeletal examination indicated tenderness and 
hotness in the bilateral ankles and left knee left elbow. 
The left wrist of the patient with a limitation of active 
and passive ROM due to swelling. of the patient’s daily 
living activities was affected by arthralgia and myalgia. 
Muscle testing revealed mild muscle weakness of both 
lower limbs.

The following tests were performed at the beginning of 
the treatment and after two weeks:
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1. Visual Analogue Scale (VAS) for pain (range 0-100 
mm) was reported every day;

2. Five Repetition Sit to Stand Test (FRSTST) was 
used as a measure of functional lower limb strength;

3. Timed Up and Go (TUG) test was conducted in sec-
onds as a measure of mobility. The time was taken from 
the rise from the chair, walking for 3 m, turning, walking 
back to the chair, and then sitting down.

4. Muscle testing of lower and upper limbs;

5. The 36-Item Short Form Survey (SF-36).

3. Intervention

Therapeutic US (model B-619B, made in China) at 
doses of (1.0 W/cm2 at 1 MHz for 5minutes was ap-
plied for each joint daily, for two weeks. This practice 
was followed by static and strengthening exercises for 
each joint; each exercise was repeated 8-15 times. After 
two weeks of the application of US and exercises, there 
were improvements in all parameters: VAS improved by 
66.6%, FRSTS improved by 50%, TUG enhanced by 
87.5%, and there was also an improvement in the scores 
of SF-36 and muscle testing. 

All measurements were performed before the treatment 
and after two weeks of intervention completion. All pro-
cedures were performed according to the Helsinki dec-
laration of 1975 and its modifications. Informed consent 
was obtained from the patient for the publication of this 
case report.

4. Discussion

The present study aimed to measure the effect of US 
and exercises for two weeks on pain and the physical 
performance of a patient with AOSD. There were im-
provements in VAS by 66.6%, FRSTS by 50%, TUG 
by 87.5%, and there were improvements in the scores of 
SF-36 and muscle testing.

The American College of Rheumatology (ACR), 
2000, recommendations for hip and knee Osteoarthri-
tis (OA) were as follows: non-pharmacological mo-
dalities strongly recommended for managing knee OA 
were aerobic, aquatic, and resistance exercises, as well 
as weight loss for overweight patients. Manual therapy, 
walking aids, thermal agents, Tai Chi, self-management 
programs, and psychosocial interventions were also sug-
gested in this regard. Therapeutic exercise programs pro-

vide a short-term benefit, i.e., sustained for at least 2-6 
months after the treatment cessation, with a magnitude 
of the effect being moderate (immediate) to small (2-6 
months); however, they are comparable with estimates 
reported for non-steroids anti-inflammatory drugs. Mus-
cular training may improve joint stability and potentially 
slows down joint degradation; it also prevents stiffness 
and articular worsening. Among patients suffering from 
knee OA, isometric quadriceps exercises have been sup-
ported to increase hyaluronic acid molecular weight and 
synovial fluid viscosity [4].

A recent systematic review examined the relationships 
between physical activity and individual joint structures. 
According to its results, despite an increase in radio-
graphic osteophytes, there was no increase in joint space 
narrowing; however, there was evidence of an associated 
increase in the cartilage volume and a decrease in carti-
lage defects on magnetic resonance imaging. 

Optimizing cartilage health is essential for preventing 
further degeneration of early OA. Thus, these findings 
indicated that physical activity might be beneficial, rath-
er than detrimental, to joint health [9, 14]. Evidence sug-
gested that ultrasonic energy stimulates the repair of joint 
cartilage in animal models of cartilage injury. Therefore, 
US could be an effective intervention in managing pain 
and disability in individuals with knee OA [15].

John Z Srbely analyzed the current literature and stated 
that 6 studies addressing cartilage repair unanimously 
support the cartilage-enhancing effects of ultrasound 
[13]. The frequency and intensity output levels used were 
consistently in the low-intensity ultrasound range (1 
MHz, 200-400 mW/cm2). Treatment frequency and dura-
tion varied; however, ranging from 7 minute exposures 
of pulsed ultrasound, three times weekly for 4 weeks, in 
comparison with daily continuous-wave exposures last-
ing one week in duration. Accordingly, optimal exposure 
parameters must be standardized before optimal treat-
ments, and clinical protocols could be established [13].

There was no direct evidence that any purported clini-
cal benefits of ultrasound are due to altered membrane 
permeability. These changes include increases in protein 
synthesis, growth factor production, calcium uptake, 
fibroblast mobility, and mast cell degranulation. These 
changes could account for the improved tissue repair, 
i.e., alleged to follow US therapy [16].

LIPUS may exert a chondroprotective effect on articu-
lar cartilage by increasing proteoglycan synthesis and 
counteracting the catabolic activity of proinflammatory 
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cytokines; such process could be combined with positive 
effects induced by inhibiting subchondral bone sclerosis, 
particularly in early OA stages. LIPUS may also stimu-
late chondrocyte proliferation and matrix production, with 
dose-dependent effects and more significant attenuation of 
cartilage degeneration in the early OA phases [10, 12]. 

Sánchez et al. found that US could reduce pain by 21%, 
compared to a control group [17]. Additionally, US applied 
using low intensity (<1 W/cm2), pulsed mode, and a thera-
peutic dose of <150 J/cm2 could be more effective at reduc-
ing pain than US applied using high intensity (1 W/cm2), 
continuous mode and a therapeutic dose of >150 J/cm2 [17].

5. Conclusion

US and exercise are useful interventions in decreasing 
pain and improving physical function in patients with 
AOSD.
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