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Abstract
Objective: This paper describes the successful treatment of two
patients with chronic fatigue syndrome (CFS) using repeated
thermal therapy. Methods: Two patients with CFS underwent
treatment with prednisolone (PSL), with no satisfactory effect. They
were subjected to thermal therapy that consisted of a far-infrared ray
dry sauna at 60 8C and postsauna warming. The therapy was
performed once a day, for a total of 35 sessions. After discharge,
these subjects continued the therapy once or twice a week on an
outpatient basis for 1 year. Results: Symptoms such as fatigue,

pain, sleep disturbance, and low-grade fever were dramatically
improved after 15 to 25 sessions of thermal therapy. Although
PSL administration was discontinued, the subjects showed no
relapse or exacerbation of symptoms during the first year after
discharge. The patients became socially rehabilitated 6 months
after discharge. Conclusions: These results suggest that repeated
thermal therapy might be a promising method for the treatment
of CFS.
D 2005 Elsevier Inc. All rights reserved.
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Introduction
Chronic fatigue syndrome (CFS) is an illness characterized by disabling fatigue lasting for at least 6 months.
There are many controlled trials and case-control treatment
studies that utilized immunological substances, pharmacological products, nutritional supplements, physical therapies, and cognitive behavioral therapy [1]. Because of the
unclear etiology, diagnostic uncertainty, and the resultant
heterogeneity of the CFS population, there are no firmly
established treatment recommendations for CFS [2].
Recently Peckerman et al. [3] found that patients with
severe CFS had significantly lower stroke volume and
cardiac output than controls did. We reported that thermal
therapy using far-infrared ray dry sauna increased stroke
volume and cardiac output in patients with chronic heart
failure (CHF). Furthermore, the therapy improved the
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quality of life, sleep quality, and general well-being of
these subjects [4]. Sauna bathing also alleviated pain and
improved joint mobility in patients with rheumatic disease
[5]. We hypothesized that thermal therapy may improve the
subjective symptoms in CFS patients and performed this
therapy on two patients with CFS.

Cases and methods
Case 1
A female patient was admitted to our hospital, at age 26,
with a 3-year history of general fatigue, femoral myalgia,
low-grade fever, and sleep disturbance. The symptoms
appeared after tonsillitis. The antinuclear antibody (ANA)
level was 320-fold. The patient had attempted treatment with
prednisolone (PSL) for 3 years, with no effect. She had
stopped working for 3 years before admission. When she
was admitted, she was periodically taking an oral dose of
5 mg of PSL daily and an analgesic, as needed. Examinations
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after admission revealed that the patient was negative for
anti-DNA antibody, LE cells, rheumatoid factors, and antiJo-1 antibody. Neither electromyography nor muscle biopsy
showed any abnormal findings. Collagen diseases, such as
systemic lupus erythematous (SLE), polymyositis, and
dermatomyosis, were ruled out. The percentage of ANApositive subjects is reportedly higher in CFS patients (25%)
than in healthy subjects (6%) [6]. In addition, this patient met
the 1994 Centers for Disease Control (CDC) Criteria for CFS
[7], thus, she was diagnosed as having CFS.
Case 2
A female patient was admitted to our hospital, at age 33,
with an 8-year history of CFS-like symptoms. Following
tonsillectomy at the age of 25, she persistently complained
of low-grade fever and painful lymphadenopathy. At the age
of 29, the patient was diagnosed as having necrotizing
lymphadenitis based on the results of lymph node biopsy.
Her clinical symptoms improved after the oral administration of PSL for 2 months. Thereafter, the dose of PSL was
increased or decreased according to the severity of clinical
symptoms. However, the severity of general fatigue,
myalgia, headache, low-grade fever, sleep disturbance,
swelling of cervical lymph nodes, impaired memory, or
concentration worsened from the age of 32. She had been on
leave of absence from work 1 year before admission. When

she was admitted to our hospital, she had been periodically
taking an oral dose of 2.5 mg of PSL daily. Infection and
collagen disease were ruled out by the examinations on
admission, and the patient was diagnosed as having CFS
because she met the CDC criteria for CFS.
Treatment
In Case 1, PSL was reduced to 2.5 mg/day at the time of
admission and was discontinued on the second week.
Thermal therapy was started from the third week. In Case
2, PSL was discontinued after admission, and thermal
therapy was started from the second week. Each patient
underwent a total of 35 sessions of thermal therapy, once a
day, from Monday through Friday. For 1 year after discharge,
the patients continued thermal therapy once or twice a week
on an outpatient basis. Written informed consent was
obtained from the patients, and the protocol was approved
by the Ethics Committee of Kagoshima University.
A far infrared-ray dry sauna system (Olympia, Miyazaki,
Japan) was used for thermal therapy [4,8]. The patients were
placed in a supine position on a bed in a 60 8C sauna for
15 min, then transferred into a room maintained at 28 8C;
they were covered with a blanket from the neck downwards
to keep warm for 30 min. The patients were weighed before
and after the thermal therapy; oral hydration with water was
used to compensate for lost weight.

Fig. 1. Clinical course in Case 1. Body temperature was less than 37 8C after 15 sessions. General fatigue and myalgia improved after 20 sessions.
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Fig. 2. Clinical course in Case 2. General fatigue, myalgia, and body temperature improved after 15 sessions.

Measurements
Visual analog scales (VAS), using a marked 10-cm line
extending from no symptoms to worst ever symptoms, were
used to score fatigue and pain. Patients rated the intensity
of fatigue and pain two times a day (at 12:00 and 18:00),
and the average score was recorded. The Cornell Medical
Index (CMI; [9] ) and the Profile of Mood States (POMS;
[10]) were used to evaluate psychobehavioral responses.
A subjective benergyQ score was derived by subtracting
the POMS fatigue score from the POMS vigor score. The
hour of nonsedentary activity per day was investigated by
asking the patients and patients’ families to evaluate functional activity [11]. To evaluate sleep quality, we constructed five questions [12]. The patients answered byesQ,
bsometimesQ, or bnoQ to each question, and these were scored
as 2, 1, and 0 points, respectively. Tympanic temperature
was measured three times a day before meals (at 06:00,
12:00, and 18:00), and the mean value was recorded.
Although tympanic temperature has not yet been established as an accurate method of measuring body temperature [13], we measured tympanic temperature because it
was easy to use and has been shown to accurately reflect
rectal temperature [14].
Tympanic temperature and VAS for fatigue and pain
were recorded daily during hospitalization. Physical and
mental complaints in CMI and POMS subscales, POMS

energy score, hour of nonsedentary activity per day, and
sleep score were assessed on five occasions: at baseline
(1 month before thermal therapy), before and after repeated thermal therapy, and at follow-up, 6 and 12 months
after discharge.

Results
In Case1, because the patient had increased myalgia and
difficulty in walking from 1 week after the discontinuation
of PSL, she was prescribed an analgesic that was taken three
times daily. After 20 sessions of thermal therapy, her
myalgia improved, thus, her analgesic medication was
discontinued after 25 sessions. Body temperature was less
than 37 8C after 15 sessions, and general fatigue improved
after 20 sessions (Fig. 1). In Case 2, general fatigue and
myalgia temporarily worsened after the discontinuation of
PSL, but the symptoms and low-grade fever improved after
15 sessions (Fig. 2).
Physical and mental complaints, fatigue, depression,
confusion, and sleep score decreased. On the other hand,
POMS energy score and hour of nonsedentary activity
increased after repeated thermal therapy (Table 1). The
patients followed a favorable clinical course at 6 and
12 months after discharge. In both cases, PSL has not been
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Table 1
The changes of subjective symptoms and outcomes after repeated thermal therapy
Case 1
Baselinea
CMI
Physical complaintsc
Mental complaintsd
POMS
Fatiguee
Depressionf
Confusiong
Energy scoreh
Sleep scorei
Nonsedentary activity j

Case 2
Thermal therapy

Outcomesb

Before

After

6

12

Baseline

Thermal therapy

Outcomes

Before

After

6

12

20
2

12
1

51
16

48
12

12
3

15
2

11
1

47
4

44
1

13
1

18
24
10
16
8
2.5

17
16
7
13
8
–

3
0
1
17
0
–

5
3
3
13
1
6.0

3
2
1
18
1
7.0

24
35
23
23
10
2.5

28
38
22
27
9
–

5
0
4
8
1
–

8
2
5
7
2
7.0

6
2
4
15
2
9.0

The changes of subjective complaints and outcomes after repeated thermal therapy.
a
One month before thermal therapy.
b
Months.
c
Range: 0 –162.
d
Range: 0 –51.
e
Range: 0 –28.
f
Range: 0 –58.
g
Range: 0 –26.
h
Energy score was derived by subtracting the POMS fatigue score from the POMS vigor score.
i
Range: 0 –10.
j
Hour of nonsedentary activity per day (h/day).

taken since it was discontinued before the start of thermal
therapy. They started to work 6 months after discharge.

Discussion
Repeated thermal therapy was performed on two patients
with CFS, and, after a dramatic improvement in their
subjective symptoms, they became socially rehabilitated
6 months after discharge. After undergoing PSL therapy for
3 (Case 1) or 5 years (Case 2), both patients recovered
remarkably, even after PSL medication was discontinued.
Low-dose hydrocortisone may be efficacious in significant
reduction in fatigue and disability in patients with CFS [15].
However, the side and long-term effects of corticosteroid
treatment are well known. Although we temporarily used an
analgesic in Case 1, the therapeutic effect of thermal therapy
and the posttherapeutic course of the two patients in the
1-year period suggest that thermal therapy can be an effective treatment for CFS.
Mild warming of the whole body exhibits sedative effects
via the sensory nerve ending [16]. Thermal therapy also
promotes capillary dilation and relieves muscular spasm
related to tonic muscle contraction and pain [17]. In this
study, physical and mental complaints decreased, and pain
and depressed mood improved, suggesting that repeated
thermal therapy exhibits sedative and analgesic effects.
A single far-infrared ray dry sauna at 60 8C elevated core
body temperature by 1.2 8C and induced a 1.5-fold increase
in cardiac output in our previous report [4]. In patients with
CFS, lower cardiac output was associated with greater

severity rating for postexertional fatigue and fever chills and
with lower rating for a problem with memory and
concentration [3]. Although we did not measure the cardiac
output in the two cases, the improvement of clinical
symptoms might have been associated with repeated thermal
therapy. That is, the high rate of metabolism and perspiration due to increased body temperature and increased
blood flow, in addition to the relaxation effects of thermal
therapy, decreased subjective symptoms, resulting in
increased energy scores. Moreover, regular and prolonged
(five times a week for 7 weeks) thermal therapy might have
prevented the exacerbation of clinical symptoms, even after
the discontinuation of PSL administration.
CFS patients frequently report symptoms of subnormal
body temperature and low-grade fever [18]. Sweat rate
during our single thermal therapy was estimated to be about
100 to 500 ml, based on decreased body weight. The
improvement of low-grade fever in the two cases shows that
thermal therapy may have a regulating action of body
temperature through sweating.
Far-infrared rays have a sleep-enhancing effect [19],
thus, sleep scores improved after both subjects underwent
far-infrared ray thermal therapy. Increased brain temperature
is associated with a type of neuronal activation typical of
sleep in the hypothalamus and basal forebrain [20]. Central
nervous system arousal was reduced by increased blood
temperature in the hypothalamus; consequently, thermal
therapy may have a soporific effect. We think that the
improvement of mental symptoms may be produced by the
reduction of persistent fatigue or pain and improvement of
sleep disturbance in repeated thermal therapy.
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One year after the completion of the therapy, both
patients became socially rehabilitated, and neither showed
any relapse or exacerbation of symptoms during this period.
Older age, longer illness duration, fatigue severity, comorbid psychiatric illness, and a physical attribution for CFS
have been associated with poorer prognosis [21]. Among
these prognostic factors, longer illness duration and fatigue
severity were prominent in these two patients; however,
their posttherapeutic course has been favorable. This is due
to the continuation of thermal therapy after discharge,
because recurring symptoms are relieved by repeated
thermal therapy. In conclusion, the symptoms of CFS
patients dramatically improved after repeated thermal
therapy. Although further studies must be made in a larger
number of CFS patients, repeated thermal therapy may be a
promising method for the treatment of CFS.
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