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A New Treatment Modality for Fibromyalgia Syndrome:
Hyperbaric Oxygen Therapy
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Fibromyalgia syndrome (FMS) is characterized by longstanding multifocal pain with
generalized allodynia/hyperalgesia.
There are several treatment methods but none has been specifically approved for this
application. We conducted a randomized controlled study to evaluate the effect of
hyperbaric oxygen (HBO) therapy in FMS (HBO group: n = 26; control group: n = 24).
Tender points and pain threshold were assessed before, and after the first and fifteenth
sessions of therapy. Pain was also scored on a visual analogue scale (VAS). There was a
significant reduction in tender points and VAS scores and a significant increase in pain
threshold of the HBO group after the first and fifteenth therapy sessions.
There was also a significant difference between the HBO and control groups for all parameters except the VAS
scores after the first session. We conclude that HBO therapy has an important role in managing FMS.
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VISUAL ANALOGUE SCALE Introduction
Fibromyalgia syndrome (FMS) is a chronic musculoskeletal disorder. It is characterized by widespread pain,
tenderness at specific anatomical sites (i.e. tender points) and clinical manifestations such as fatigue, sleep
disturbance and irritable bowel syndrome.1,2
Its prevalence is 1 – 3% and it occurs predominantly in females, commonly between the ages of 40 and 50 years.3
The most frequently reported musculoskeletal or fibrous connective tissue symptoms are aches and pains, stiffness,
swelling in soft tissues, tender points and muscle spasms or nodules.2 There is a global decrease in pressure pain
threshold rather than specific changes limited to the tender points.4 The aetiopathology of FMS is still not known
although it is thought that the disease is caused by several interacting factors such as muscle overload, poor spinal
posture, disturbed sleep, psychogenic factors, local hypoxia5,6 and reduced concentrations of high-energy
phosphate. Fassbender and Wegner have hypothesized that local hypoxia causes degenerative changes in the
muscles in FMS.5
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There is no proven effective long-term management program for FMS.2 Hyperbaric oxygen (HBO) therapy has been
used worldwide for the past 30 years to treat many diseases, including conditions caused by local hypoxia or
ischemia such as diabetic wounds, chronic non-healing wounds, compromised skin grafts and flaps, and cerebral
ischaemia.7 HBO therapy involves breathing 100% oxygen via an endotracheal tube, mask or hood in a pressure
chamber at pressures higher than 1 atmosphere absolute (ATA). During HBO therapy, the increased concentration
and the partial pressure of oxygen provide increased oxygenation to the whole body. Oxygen tension is raised to 10 –
13 times above its normal level when a patient breathes 100% oxygen at 2.8 ATA.
When the circulation is compromised, there sultant ischemia lowers the concentration of adenosine triphosphate
(ATP) and increases the concentration of lactic acid. Increased oxygen delivery to the tissue with HBO may prevent
tissue damage in ischemic tissues by decreasing the tissue lactic acid concentration and helping maintain the ATP
level.
The aim of HBO therapy in patients with FMS is to reduce muscle hypoxia and increase levels of high-energy
phosphate.
Patients and methods
We carried out a randomized, double blind controlled study of HBO therapy in patients with FMS.

PATIENTS
Patients with FMS (meeting the American College of Rheumatology diagnostic criteria8) who had persistent
symptoms in spite of medical and physical therapy were included in the study. Patients were randomized (alternately)
to receive HBO therapy (HBO group) or normal air (control group). After randomization, patients were evaluated for
their suitability to receive HBO therapy. Patients with contraindications were excluded from the study by the
evaluating physician. The evaluating physician did not know which therapy the patient was to have received. The
physician administering therapy was the only one to know which therapy the patients received. This disclosure was
necessary for evacuation purposes in the event of an emergency during a therapy session.
The HBO group underwent 15 90-min sessions of HBO therapy at 2.4 ATA. There was one session per day for 5 days
of the week. The control group breathed air at 1 ATA for 90 min following the same schedule as the HBO group.
During the study period, no other therapeutic modalities were used. All patients gave informed consent and the GATA
Military Medical Faculty Ethical Committee approved the study.

ASSESSMENT PROCEDURE
The patients were examined just before and after the first and fifteenth therapy sessions. At each examination, the
number of tender points was determined by palpation and the number of tender points was noted. The pain threshold
was measured with an algometer and pain evaluated using a visual analogue scale (VAS).
To measure the pressure pain threshold the top of the algometer was placed on the tender point and the pressure
was increased until the patient confirmed that they felt pain.9 The contact area was 1 cm2 and covered with 2-mm
thick rubber to minimize irritation of the skin. The compression pressure was increased gradually by approximately 1
kg/s. The patient was asked to say ‘yes’ when he or she began to feel pain or any discomfort. A needle on the
manometer scale recorded the pressure pain threshold in kilograms. 264 S¸ Yildiz, MZ Kiralp, A Akin et al. Hyperbaric
oxygen therapy in Fibromyalgia syndrome

STATISTICAL ANALYSIS
Numerical variables are presented as mean ± SD. The Wilcoxon test and Student’s t-test were used for within group
(HBO group only) and between group comparisons.
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A P-value of < 0.05 was accepted as statistically significant. SPSS version 11.0 software (SPSS Inc., Chicago, IL,
USA) was used for all statistical calculations.

Results
There were 26 patients (17 female, nine male; mean age 40.46 ± 4.79 years) in the HBO group and 24 (18 female,
six male; mean age 39.88 ± 4.71 years) in the control group. The symptoms of FMS had been present for an average
of 4 ± 1.1 years (range 1 – 30). The number of tender points, pain threshold (as measured by the algometer) and the
VAS pain scores for both groups before and after treatment are given in.
TABLE 1:
Mean ± SD of the number of tender points, pain threshold and visual analogue Scale (VAS) pain scores of
patients with fibromyalgia syndrome in the group receiving hyperbaric oxygen (HBO group) and control group
Before treatment After first session After 15 sessions
HBO Control HBO Control HBO Control
(n = 26) (n = 24) (n = 26) (n = 24) (n = 26) (n = 24)
No. of tender points 14.96 ± 1.50 15.25 ± 1.18 12.46 ± 1.10a,b 13.75 ± 1.07b 6.04 ± 1.18a 12.54 ± 1.10
Pain threshold 0.71 ± 0.09 0.75 ± 0.13 0.93 ± 0.09a,b 0.81 ± 0.12b 1.33 ± 0.12a 0.84 ± 0.12
VAS score 64.62 ± 10.28 68.33 ± 10.28 59.23 ± 8.44a 60.42 ± 8.58 31.54 ± 8.34a 55.42 ± 6.58
A Statistically significant difference between first and fifteenth sessions of HBO therapy (P < 0.001). b Statistically
significant difference between study and control group (P < 0.001). References
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