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Abstract
Background: In patients with positive hormone receptors, 
aromatase inhibitors are effective in reducing the risk of 
breast cancer recurrences. On the other hand, painful side 
effects like dysfunction and musculo-skeletal pain can 
reduce the treatment compliance. 

With not many treatment options controlling these 
symptoms, non-pharmaceutical interventions such as 
oxygen-ozone therapy may play a key role for managing the 
rheumatologic symptomatology. We have reported on the 
effectiveness of oxygen-ozone in the treatment of fatigue 
in oncological patients, Chronic Fatigue Syndrome and 
fibromyalgia patients.

Methods: in this study we are reporting the effectiveness of 
oxygen ozone therapy in three patients with breast cancer 
accusing rheumatic symptoms such as muscular-skeletal 
pain and fatigue, while undergoing aromatase-inhibitors 
therapy. 

We are describing our successful experience with oxygen-
ozone therapy in treating severe rheumatologic symptoms, 
mainly muscular-skeletal pain and fatigue, in three women 
with breast cancer undegoing Anastrazole.

Conclusions: Oxygen-ozone therapy, in the management 
of rheumatic symptoms in patients with breast cancer 
undergoing aromatase inhibitors, showed to be efficient 
with no side effected associated with its use.

Keywords: Breast cancer; Aromatase inhibitors; 
Muscular-skeletal pain; Fatigue; Ozone therapy.

Introduction
Aromatase inhibitors have demonstrated efficiency in 

reducing the threat of breast cancer recurrences in patients 
with positive hormone receptors. However, the drug 
compliance can be limited because its painful side effects 
such as musculo-skeletal pain and dysfunction. Five to 61% 
of patients undergoing aromatase inhibitors complain of 
muscolo-skeletal symptoms [1], and one study has shown 
that 20% of patients have stopped the medication due to 
these side effects [2].

Multi-joint arthralgias are the most frequent symptoms, 
although specific joints such as small joints of the hands and 
feet, shoulders, hips and lower back are also involved. In 
addition, focal inflammation with edema may be the cause 
of carpal tunnel syndrome, trigger finger or De Quervain’s 
tenosynovitis of the wrist.

The etiology of these symptoms is still unknown, even 
if there are many conjectures. Maybe estrogen deficiency 
leads to degradation of joint cartilage and joint inflammation 
[3], as demonstrated by radiographic studies showing 
an increase in joint and tenosynovial fluid in patients on 
these medications [4]. Or estrogen may have antinoceptive 
properties and the estrogen deficiency caused by aromatase 
inhibitors are causing patients to be hypersensitized to pain.

Patients with breast cancer have often many symptoms 
quite difficult to be managed by the physicians. They 
often complain of rheumatic symptoms when undergoing 
chemotherapy or Anastrazole. These painful symptoms may 
hold back patients from daily activities, negatively impacting 
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Abstract
A man in his 50s diagnosed as having cognitive impairments 
related to memory, attention, and executive function and 
developed mild sensory aphasia, as well as problems in social 
behavior, after a traffic accident. His neuropsychological 
assessment indicated the possibility of an attention deficit for 
selecting appropriate words. As a result, cognitive training and 
speech therapy were included in his cognitive rehabilitation 
program, which consisted of group therapy and individual 
therapy. The results of group therapy indicated improvements 
in language and memory because of treatment for attention. 
The neuropsychological assessment conducted 30 months after 
the treatment program showed improvements in attention, 
executive function, and verbal functions. His mood disturbances 
decreased. It became possible for him to go out shopping and 
attend his daughter’s wedding by himself. It is suggested that 
cognitive rehabilitation should include both cognitive training 
and group therapy. Moreover, individual therapy should be 
combined with group therapy to enhance the effect.

Keywords: Cognitive rehabilitation; Traumatic brain injury; 
Aphasia; Group therapy; Individual therapy

Introduction
Traumatic brain injury (TBI) contributes to worldwide death 
and disability. Sixty-nine million individuals worldwide are 
estimated to sustain a TBI each year [1].

Traumatic brain injury has not only many medical problems but 
also several types of cognitive impairments: deficits in arousal, 
attention, memory, and capacity for new learning; problems in 
initiating, maintaining, organizing, or engaging in goal-directed 
behavior; self-monitoring and awareness of deficits; impaired 
language and communication; visuoperceptual deficits; and 
agitation, aggression, disinhibition, and depression [2]. The 
cognitive, behavioral, and personality changes accompanying 
TBI bring about burden also on family members [3][4]. 

The family members of persons with TBI often experience 
depression, anxiety, and stress [5,6.]. Therefore, the support for 
family members is indispensable in the rehabilitation of patients 
with TBI [7]. 

A large number of clinical trials for cognitive impairments 
in TBI have been conducted. Attention interventions using 
direct training methods, memory treatments using external 
assistive devices, interventions for visuospatioal impairments, 
and interventions for executive impairments using problem-
solving strategy [8] have been used for patients with cognitive 
impairment. The systematic reviews of these interventions 
recommend that visuospatial interventions, training for 
attention, and interventions for executive impairments are 
practice standards, whereas memory intervention is a practical 
guideline [9]. Although the cognitive rehabilitation for genetic 
disorder such as Autism Spectrum Disorder (ASD) or Attention 
Deficit-Hyperactivity Disorder (ADHD) have been carried out 
recently, the efficacy for ADHD is questionable [10], and for 
ASD is limited [11]. 

In cognitive rehabilitation of patients with TBI, however, it 
is necessary to treat social behavioral problems, problems of 
awareness, and self-consciousness, in addition to conducting 
cognitive training. Furthermore, it is difficult to stipulate when 
each of these treatments should be implemented. Sholberg 
and Mateer [12] proposed that interventions for decreasing 
problem behaviors should be implemented at an early stage 
of rehabilitation, soon after the patient’s injury. Cognitive-
behavioral approaches to improve self-control should be 
conducted in the intermediate stage, and psychotherapy for 
reorganizing these patients should be undertaken at a later stage. 
Ben-Yishey et al. [13] reported that the maximum efficacy of 
cognitive rehabilitation was observed by using a therapeutic 
milieu that consisted of group therapy and individual therapy. 
They simultaneously conducted cognitive remediation, 
interpersonal training, and treatment for improving awareness 
and self-consciousness of clients within this milieu and suggested 
that their cognitive rehabilitation method was a holistic 



Citation: Tirelli U, Cirrito C, Pavanello M, Lleshi A (2019) Oxygen-Ozone Therapy in Rheumatic Symptoms in 3 Patients with Breast Cancer Undergoing 
Aromatase-Inhibitors: A Successful Approach. J Clinical Case Rep Case Stud 2019: 59-62.

J Clinical Case Rep Case Stud 2019: 59-62. 02

invasive mammary carcinoma, for which she has been 
treated with a modified radical mastectomy. She has gone on 
to receive adjuvant chemotherapy consisting of four cycles 
of Adriamycin/Cyclophosphamide followed by four cycles 
of Paclitaxel. This chemotherapy has been well tolerated 
in general apart from for episodic myalgia and weakness, 
which resolved after a dose-reduction for Paclitaxel. After 
completing chemotherapy, patient has been started on 
adjuvant Anastrazole, 20 mg/day as a single daily oral dose. 
Shortly after starting Anastrazole therapy, the patient has 
started to experience excruciating muscle spasms, weakness, 
insomnia and fatigue. She has rated her musculo-skeletal 
discomfort as 10 on 10-point scale (0: none to 10: severe 
discomfort). These symptoms have been quite severe, and 
the patient’s daily activities have been adversely affected to 
a great extent. This appeared to be clearly related to the use 
of Anastrazole as the temporary withdrawal of Anastrazole 
has resulted in improvement of all of her symptoms. 
Analgesics and physical therapy have not been successful in 
providing even modest relief of symptoms with continued 
use of Anastrazole. In light of both progression-free and 
overall survival advantage of continuing adjuvant hormonal 
therapy, the patient has been referred to our Tumor Center 
and Oxygen Ozone Therapy Unit, Tirelli Medical Clinic, 
Pordenone, Italy for oxygen-ozone therapy for symptom 
management.

Patient informed consent was provided. Ozone has been 
given according to the SIOOT (Scientific Society of Oxygen 
Ozone Therapy) protocols, twice a week for one month at 
a concentration of 50 mg in 200 cc of blood in 3-4 50 ml 
syringes (each 50 cc of blood equals to one 50 ml syringe 
with 50 µg of Oxygen-Ozone) and then twice a month as 
maintenance therapy. Shortly after the start of the therapy 
the patient has obtained a significant reduction of her 
musculo-skeletal discomfort and it has been reduced to 2-3 
on a 10-point scale. In addition, energy and sleep have been 
improved. Her symptomatic improvement has continued at 
this level for over 6 months after the introduction of ozone 
therapy and it’s lasting while receiving Anastrazole therapy 
without any significant side effect. 

Case Report – 2
A 62 years old female in post-menopausal state has 

been diagnosed with high-grade, estrogen-receptor positive 
invasive mammary carcinoma for which she has been treated 
with a quadrantectomy and local radiotherapy. Sentinel 
lymph node biopsy has been performed resulting negative. 
She has been started on adjuvant Anastrazole 20 mg/die 
at a single day oral dose, but after three month of therapy, 
due to muscolo-skeletal symptoms, she has been referred 
to our Tumor Center and Oxygen Ozone Therapy Unit, 
Tirelli Medical Clinic, Pordenone, Italy for oxygen-ozone 
therapy for possible oxygen-ozone therapy for symptoms 
management. Patient informed consent was provided. 
She has been started on intravenous ozone to the SIOOT 
protocols, twice a week for one month at a concentration of 
50 mg in 200 cc of blood in 3-4 50 ml syringes (each 50 cc 

on their quality of life. There are not many pharmacologic 
options for controlling these symptoms, therefore non-
pharmaceutical interventions such as oxygen-ozone 
therapy are playing an important role in the management 
of rheumatologic symptoms [5]. Oxygen-ozone therapy has 
been previously reported by our group to be effective in 
fatigue of patients with tumors, Chronic Fatigue Syndrome 
and in patients with fibromyalgia [6,7].

Ozone is a gas discovered in the mid-nineteenth century, 
it is a molecule of three atoms of oxygen in a dynamically 
unstable structure because the mesomeric states present. 
Ozone has no color and a strong odor; it is explosive in 
solid or liquid form. Its half-life is 40 min at 20°C and is 
about 140 min at 0°C. In the atmosphere, its purpose is to 
protect us from the damaging effects of UV radiation. Ozone 
occurs at less than 20 µg/m3 from the Earth’s surface at 
concentrations that are absolutely compatible with life. 
Researchers believe ozone has many therapeutic properties, 
regardless of its dangerous effects [8]. The establishment of 
accurate medical ozone generators has only recently made 
permissible the evaluation of the mechanisms, action and 
possible toxicity of ozone in clinical trials [9]. Ozone can 
tarnish organic compounds [10], and, when present in smog, 
has well-known toxic effects on the respiratory tract [11,12]. 
The ozone employed in medicine derives from medical grade 
oxygen and is administered in accurate therapeutic doses, 
but it is never inhaled [13,14]. Ozone has health benefits in 
dental caries, decreases blood cholesterol and stimulates 
anti-oxidative responses, it modifies oxygenation in inactive 
muscles and is used in complementary treatment of hypoxic 
and ischemic syndromes [15,16].

All treatments for cancer can cause fatigue, perhaps 
because of the tissue damage, or the accumulation of 
products derived from dead cells. Cancer treatments are 
also the cause of pro-inflammatory cytokines development, 
important in patients complaining fatigue after the 
treatment [17]. Fatigue increases during radiation therapy, 
reaching its peak at about half cycle and improving about 
two months after the end of therapies. Biotherapies expose 
patients to endogenous and exogenous cytokines causing 
a flu-like syndrome with symptoms such as fever, chills, 
general malaise, fatigue, myalgias, and headaches, as well 
as cognitive deficits and mental fatigue. Chemotherapy also 
relates to fatigue and when pain, anxiety and depression 
are also present, it worsens it. The patient’s characteristics 
associated with aggravation or decrease of fatigue are 
unknown. Overall, fatigue and pain are often related with 
cancer treatments [18].

The objective of the present study is to report the efficacy 
of oxygen ozone therapy in three patients with breast cancer 
experiencing rheumatic symptoms such as muscular-skeletal 
pain and fatigue, while on aromatase inhibitors therapy. 

Case Report - 1
A 54-year-old female in post-menopausal state has been 

diagnosed with a high-grade, estrogen-receptor positive 
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approach. This holistic approach was recommended as a practice 
standard [9, 14]. For communication problems in brain injury 
such as aphasia, speech language therapy should be conducted 
on various theoretical backgrounds: program learning [15, 16], 
stimulation approach [17], and reorganization of functional 
systems theory [18]. After the 1980s, the information process 
model based on cognitive neuropsychological theory has been 
used for analysis of symptoms [19, 20]. The neuropsychological 
model of auditory language comprehension [21] includes four 
processes: (1) fluency analysis and feature extraction of sound 
information; (2) recalling memories of phonemes from long-
term memory, which are stored in Wernicke cortical areas, into 
short-term memory; (3) collating the results of feature extraction 
and memories, deciding which phonemes are equivalent to sound 
information and recognizing language sounds; (4) identifying 
the vocabulary based on collating the series of recognized sounds 
and vocabulary memory and recalling semantic memories 
from long-term memory into short-term memory, which is 
equivalent to the vocabulary, and then recognizing the meaning. 
This information process is not unidirectional or top-down 
but bidirectional and includes figuring out unclear phonemes 
according to the vocabulary or recognizing language sounds by 
using semantic memory and context clues. Because the feedback 
loop does not function well with cognitive activities related to 
speech, patients with Wernicke’s aphasia are often unaware of 
their mistakes and cannot correct them [22]. Auditory language 
comprehension is related not only to the temporal and parietal 
lobes but also to the frontal lobe [21]. Attention is involved in 
the process of selecting nerve representation (sensory, motor, 
memory, somatic) that is activated by external stimuli [23]. 
Moreover, attention is involved in integrating actions that are 
involved in the feedback of the consequences of behavior [24].

This case study reports the detailed interventions of individual 
therapy in the holistic cognitive rehabilitation and recovery 
process of a man who sustained cognitive impairments, aphasia, 
and social-behavioral problems after a TBI caused by a traffic 
accident. 

Case Presentation
This case study describes a man in his 50s who suffered from 
cognitive impairments related to memory, attention, and 
executive function and developed mild sensory aphasia, as well 
as problems in social behavior, after a traffic accident. He was 
born in X city in Japan. After graduating high school, he was 
employed by a supermarket company. He married his present 
wife and had one son and two daughters. He was a mild-mannered 
and honest man. He had been working hard for over 40 years 
and then obtained an appropriate position in the company.  In 
March of the 2004, he crashed his car into a signpost and was 
taken to hospital A by ambulance. He was diagnosed as having 
intracranial hemorrhage, compound fractures of the left leg, 
intraperitoneal hemorrhage, and multiple organ failure. In June 
of the same year, he began to show personality changes, including 
impulsivity, hyperstimulation, and irritability. In October, he 
was hospitalized in the psychiatric hospital B for delusional and 

violent behavior. He was violent in the hospital if he was stopped 
from doing what he wanted. He diagnosed as having organic 
personality disorders and was given medication (carbamazepine; 
3tab, haloperidol; 2tab, biperiden; 2tab, chlorpromazine; 1tab) 
in hospital B. However, no treatment was conducted to improve 
his cognitive impairments. Consequently, he was transferred 
to hospital C, which had a physical rehabilitation program. His 
wife was required by the hospital to stay with him in a private 
room 24hours a day. He did not show any violent behavior in 
this hospital, but he was sometimes incontinent and also showed 
topographical disorientation, losing his way in and around the 
hospital. He was discharged from hospital C, and he returned 
home around December. He did not show any emotional 
explosions or agitation after returning home. However, when he 
got on a bus with his wife for the first time since returning, he 
strongly insisted, “I want to get on the subway.” Then, he beat 
her because she refused it. Hospital A staff informed him of a 
cognitive rehabilitation program in the rehabilitation center in 
his city, and he visited the center with his wife. 

In February of 2005, during the initial interview in the 
rehabilitation program, his narratives soon became inconsistent. 
His memory of events immediately before and after the accident 
was unclear. Nevertheless, he felt guilty about causing the 
accident. He wanted go out every day, and then his wife had to 
accompany with him. His wife was distressed when she went 
with him on the subway because he complained loudly about the 
people around him and her. His wife was exhausted and confused 
on how to interact with her husband. His chief complaint at 
the time was: “I want to know what’s going on inside me.”  He 
strongly desired to participate in the rehabilitation program.  His 
wife desired her husband to be cured or even recover slightly. It 
was decided that his rehabilitation program would start 4months 
later in June because he needed rest as he had only recently been 
discharged from the hospital. He and his wife gave permission 
for the author to publish this case study. 

Assessment
Neuropsychological assessment was conducted from June to 
August in 2005 (Table 1). The results indicated that he showed 
reducing simultaneous attention and shifting attention in the 
domain of cognitive functions. He also showed difficulties 
in solving tasks with different solutions, which is related to 
construction ability and executive function. His memory was 
not significantly decreased, whereas his scores for tasks using 
words were inadequate. The Standard Language Test of Aphasia 
[25] indicated difficulties in making phonological connection 
between words and things. Therefore, executing tasks by using 
words, such as correctly making requests to others and correctly 
understanding other’s requests, was difficult for him in daily life.  
The Profile of Mood States [26] showed that his energy was low, 
although he had only a few emotional disturbances. His self-
esteem [27] was decreased. The discrepancy in the ratings on 
the Patient Competency Rating Scale (PCRS) [28] between he 
and his wife indicated that he did not have any awareness of his 
difficulties and had a low awareness of his disability. 
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invasive mammary carcinoma, for which she has been 
treated with a modified radical mastectomy. She has gone on 
to receive adjuvant chemotherapy consisting of four cycles 
of Adriamycin/Cyclophosphamide followed by four cycles 
of Paclitaxel. This chemotherapy has been well tolerated 
in general apart from for episodic myalgia and weakness, 
which resolved after a dose-reduction for Paclitaxel. After 
completing chemotherapy, patient has been started on 
adjuvant Anastrazole, 20 mg/day as a single daily oral dose. 
Shortly after starting Anastrazole therapy, the patient has 
started to experience excruciating muscle spasms, weakness, 
insomnia and fatigue. She has rated her musculo-skeletal 
discomfort as 10 on 10-point scale (0: none to 10: severe 
discomfort). These symptoms have been quite severe, and 
the patient’s daily activities have been adversely affected to 
a great extent. This appeared to be clearly related to the use 
of Anastrazole as the temporary withdrawal of Anastrazole 
has resulted in improvement of all of her symptoms. 
Analgesics and physical therapy have not been successful in 
providing even modest relief of symptoms with continued 
use of Anastrazole. In light of both progression-free and 
overall survival advantage of continuing adjuvant hormonal 
therapy, the patient has been referred to our Tumor Center 
and Oxygen Ozone Therapy Unit, Tirelli Medical Clinic, 
Pordenone, Italy for oxygen-ozone therapy for symptom 
management.

Patient informed consent was provided. Ozone has been 
given according to the SIOOT (Scientific Society of Oxygen 
Ozone Therapy) protocols, twice a week for one month at 
a concentration of 50 mg in 200 cc of blood in 3-4 50 ml 
syringes (each 50 cc of blood equals to one 50 ml syringe 
with 50 µg of Oxygen-Ozone) and then twice a month as 
maintenance therapy. Shortly after the start of the therapy 
the patient has obtained a significant reduction of her 
musculo-skeletal discomfort and it has been reduced to 2-3 
on a 10-point scale. In addition, energy and sleep have been 
improved. Her symptomatic improvement has continued at 
this level for over 6 months after the introduction of ozone 
therapy and it’s lasting while receiving Anastrazole therapy 
without any significant side effect. 

Case Report – 2
A 62 years old female in post-menopausal state has 

been diagnosed with high-grade, estrogen-receptor positive 
invasive mammary carcinoma for which she has been treated 
with a quadrantectomy and local radiotherapy. Sentinel 
lymph node biopsy has been performed resulting negative. 
She has been started on adjuvant Anastrazole 20 mg/die 
at a single day oral dose, but after three month of therapy, 
due to muscolo-skeletal symptoms, she has been referred 
to our Tumor Center and Oxygen Ozone Therapy Unit, 
Tirelli Medical Clinic, Pordenone, Italy for oxygen-ozone 
therapy for possible oxygen-ozone therapy for symptoms 
management. Patient informed consent was provided. 
She has been started on intravenous ozone to the SIOOT 
protocols, twice a week for one month at a concentration of 
50 mg in 200 cc of blood in 3-4 50 ml syringes (each 50 cc 

on their quality of life. There are not many pharmacologic 
options for controlling these symptoms, therefore non-
pharmaceutical interventions such as oxygen-ozone 
therapy are playing an important role in the management 
of rheumatologic symptoms [5]. Oxygen-ozone therapy has 
been previously reported by our group to be effective in 
fatigue of patients with tumors, Chronic Fatigue Syndrome 
and in patients with fibromyalgia [6,7].

Ozone is a gas discovered in the mid-nineteenth century, 
it is a molecule of three atoms of oxygen in a dynamically 
unstable structure because the mesomeric states present. 
Ozone has no color and a strong odor; it is explosive in 
solid or liquid form. Its half-life is 40 min at 20°C and is 
about 140 min at 0°C. In the atmosphere, its purpose is to 
protect us from the damaging effects of UV radiation. Ozone 
occurs at less than 20 µg/m3 from the Earth’s surface at 
concentrations that are absolutely compatible with life. 
Researchers believe ozone has many therapeutic properties, 
regardless of its dangerous effects [8]. The establishment of 
accurate medical ozone generators has only recently made 
permissible the evaluation of the mechanisms, action and 
possible toxicity of ozone in clinical trials [9]. Ozone can 
tarnish organic compounds [10], and, when present in smog, 
has well-known toxic effects on the respiratory tract [11,12]. 
The ozone employed in medicine derives from medical grade 
oxygen and is administered in accurate therapeutic doses, 
but it is never inhaled [13,14]. Ozone has health benefits in 
dental caries, decreases blood cholesterol and stimulates 
anti-oxidative responses, it modifies oxygenation in inactive 
muscles and is used in complementary treatment of hypoxic 
and ischemic syndromes [15,16].

All treatments for cancer can cause fatigue, perhaps 
because of the tissue damage, or the accumulation of 
products derived from dead cells. Cancer treatments are 
also the cause of pro-inflammatory cytokines development, 
important in patients complaining fatigue after the 
treatment [17]. Fatigue increases during radiation therapy, 
reaching its peak at about half cycle and improving about 
two months after the end of therapies. Biotherapies expose 
patients to endogenous and exogenous cytokines causing 
a flu-like syndrome with symptoms such as fever, chills, 
general malaise, fatigue, myalgias, and headaches, as well 
as cognitive deficits and mental fatigue. Chemotherapy also 
relates to fatigue and when pain, anxiety and depression 
are also present, it worsens it. The patient’s characteristics 
associated with aggravation or decrease of fatigue are 
unknown. Overall, fatigue and pain are often related with 
cancer treatments [18].

The objective of the present study is to report the efficacy 
of oxygen ozone therapy in three patients with breast cancer 
experiencing rheumatic symptoms such as muscular-skeletal 
pain and fatigue, while on aromatase inhibitors therapy. 

Case Report - 1
A 54-year-old female in post-menopausal state has been 

diagnosed with a high-grade, estrogen-receptor positive 
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  Based on the results of the assessment, we developed a hypothesis 
for the treatment that his difficulty in daily life was caused by his 
inability to use words appropriately, which was possibly caused 
by the deficit in simultaneous attention and shifting attention. 
Therefore, the treatment plan included cognitive training for 
improving attention, speech therapy for improving hearing and 
word selection by the speech therapist, and group therapy for 
ameliorating awareness and self-esteem. Moreover, supportive 
counseling was implemented for his wife, which included 
education on dealing with her husband at home and reducing 
her stress. He and his wife were informed in writing about the 
results of his assessment and the treatment plan. After hearing 
the assessment results, he stated, “My goal is to take back self-
esteem.” 

Treatment
He participated in a cognitive rehabilitation program, which was 
designed to be a comprehensive, holistic approach [29]. This 
program consisted of individual therapy and group therapy. The 
individual therapy included cognitive training and counseling 

by the clinical psychologist and speech therapy by the speech 
therapist. In the counseling, the therapist validated the patient’s 
experience, motivated him to engage in the rehabilitation 
program, and reduced his stress. 

The group therapies included small group and large group, 
with each group aimed at cognitive remediation, interpersonal 
training, and treatment for improving awareness and self-
consciousness. The group therapies were conducted by 13 
rehabilitation specialists, which included the psychologist and 
the speech therapist mentioned above. The timeline of the 
treatment is shown in the (Figure 1). Cognitive training started 
in September by using the attention training sheets [30] in 
the individual therapy. The program began with an extended 
attention training in which he found one target in numbers of 
figures. Although he could reach only half of 10 lines of training 
sheets in 2minutes at the beginning of cognitive training, as a 
result, the duration of attention gradually increased. The results 
of cognitive training were presented to him each time. In the last 
10days of September, the simultaneous attention training task, 
which used finding two targets, was implemented. However, he 

TMT = Trail Making Test; WCST = Wisconcin Card Sorting Test; RBMT = Rivermead 
Behavioral Memory Test; WAIS-R = Wechsler Adult Intelligent Scale Revised; POMS 
= Profile of Mood State; PCRS = Patient Competency Rating Scale

Pre 1year 2 year

Letter Cancellation Test Correct 16 4 38
Incorrect 11 12 15

TMT Part-A 176 sec. 193 sec. 111 sec.

Part-B
358 sec. but

failed
327 sec. 175 sec.

WCST Categories Achieved 1 1 4

Perseveration errors 15 15 4

Failure to maintain set 0 　　
　

RBMT SPS 18 8 16

WAIS-R FIQ 76 79 99

VIQ 71 76 102

PIQ 84 84 95

  Information 6 6 11

Digit span 9 8 11

  Vocabulary 6 4 10

  Arithmetic 6 6 7

  Comprehension 2 6 13

  Similarities 4 7 10

  Picture Completion 6 4 4

Picture Arrangement 9 8 14

Block design 6 9 10

Object Assembly 7 8 8

  Symbol Search 10 9 10

POMS Tension-Anxiety 40 52 37

Depression 43 68 44

Anger-Hositility 43 64 37

Vigor 33 48 53

Fatigue 40 58 40

Confusion 44 57 40

Self-Esteem  29 31 28

PCRS Client himself 173 178 188

Client's wife 62 80 153

discrepancy 111 98 35

Table.  Neuropsychological Assesment
Table 1: Neuropsychological Assesment
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invasive mammary carcinoma, for which she has been 
treated with a modified radical mastectomy. She has gone on 
to receive adjuvant chemotherapy consisting of four cycles 
of Adriamycin/Cyclophosphamide followed by four cycles 
of Paclitaxel. This chemotherapy has been well tolerated 
in general apart from for episodic myalgia and weakness, 
which resolved after a dose-reduction for Paclitaxel. After 
completing chemotherapy, patient has been started on 
adjuvant Anastrazole, 20 mg/day as a single daily oral dose. 
Shortly after starting Anastrazole therapy, the patient has 
started to experience excruciating muscle spasms, weakness, 
insomnia and fatigue. She has rated her musculo-skeletal 
discomfort as 10 on 10-point scale (0: none to 10: severe 
discomfort). These symptoms have been quite severe, and 
the patient’s daily activities have been adversely affected to 
a great extent. This appeared to be clearly related to the use 
of Anastrazole as the temporary withdrawal of Anastrazole 
has resulted in improvement of all of her symptoms. 
Analgesics and physical therapy have not been successful in 
providing even modest relief of symptoms with continued 
use of Anastrazole. In light of both progression-free and 
overall survival advantage of continuing adjuvant hormonal 
therapy, the patient has been referred to our Tumor Center 
and Oxygen Ozone Therapy Unit, Tirelli Medical Clinic, 
Pordenone, Italy for oxygen-ozone therapy for symptom 
management.

Patient informed consent was provided. Ozone has been 
given according to the SIOOT (Scientific Society of Oxygen 
Ozone Therapy) protocols, twice a week for one month at 
a concentration of 50 mg in 200 cc of blood in 3-4 50 ml 
syringes (each 50 cc of blood equals to one 50 ml syringe 
with 50 µg of Oxygen-Ozone) and then twice a month as 
maintenance therapy. Shortly after the start of the therapy 
the patient has obtained a significant reduction of her 
musculo-skeletal discomfort and it has been reduced to 2-3 
on a 10-point scale. In addition, energy and sleep have been 
improved. Her symptomatic improvement has continued at 
this level for over 6 months after the introduction of ozone 
therapy and it’s lasting while receiving Anastrazole therapy 
without any significant side effect. 

Case Report – 2
A 62 years old female in post-menopausal state has 

been diagnosed with high-grade, estrogen-receptor positive 
invasive mammary carcinoma for which she has been treated 
with a quadrantectomy and local radiotherapy. Sentinel 
lymph node biopsy has been performed resulting negative. 
She has been started on adjuvant Anastrazole 20 mg/die 
at a single day oral dose, but after three month of therapy, 
due to muscolo-skeletal symptoms, she has been referred 
to our Tumor Center and Oxygen Ozone Therapy Unit, 
Tirelli Medical Clinic, Pordenone, Italy for oxygen-ozone 
therapy for possible oxygen-ozone therapy for symptoms 
management. Patient informed consent was provided. 
She has been started on intravenous ozone to the SIOOT 
protocols, twice a week for one month at a concentration of 
50 mg in 200 cc of blood in 3-4 50 ml syringes (each 50 cc 

on their quality of life. There are not many pharmacologic 
options for controlling these symptoms, therefore non-
pharmaceutical interventions such as oxygen-ozone 
therapy are playing an important role in the management 
of rheumatologic symptoms [5]. Oxygen-ozone therapy has 
been previously reported by our group to be effective in 
fatigue of patients with tumors, Chronic Fatigue Syndrome 
and in patients with fibromyalgia [6,7].

Ozone is a gas discovered in the mid-nineteenth century, 
it is a molecule of three atoms of oxygen in a dynamically 
unstable structure because the mesomeric states present. 
Ozone has no color and a strong odor; it is explosive in 
solid or liquid form. Its half-life is 40 min at 20°C and is 
about 140 min at 0°C. In the atmosphere, its purpose is to 
protect us from the damaging effects of UV radiation. Ozone 
occurs at less than 20 µg/m3 from the Earth’s surface at 
concentrations that are absolutely compatible with life. 
Researchers believe ozone has many therapeutic properties, 
regardless of its dangerous effects [8]. The establishment of 
accurate medical ozone generators has only recently made 
permissible the evaluation of the mechanisms, action and 
possible toxicity of ozone in clinical trials [9]. Ozone can 
tarnish organic compounds [10], and, when present in smog, 
has well-known toxic effects on the respiratory tract [11,12]. 
The ozone employed in medicine derives from medical grade 
oxygen and is administered in accurate therapeutic doses, 
but it is never inhaled [13,14]. Ozone has health benefits in 
dental caries, decreases blood cholesterol and stimulates 
anti-oxidative responses, it modifies oxygenation in inactive 
muscles and is used in complementary treatment of hypoxic 
and ischemic syndromes [15,16].

All treatments for cancer can cause fatigue, perhaps 
because of the tissue damage, or the accumulation of 
products derived from dead cells. Cancer treatments are 
also the cause of pro-inflammatory cytokines development, 
important in patients complaining fatigue after the 
treatment [17]. Fatigue increases during radiation therapy, 
reaching its peak at about half cycle and improving about 
two months after the end of therapies. Biotherapies expose 
patients to endogenous and exogenous cytokines causing 
a flu-like syndrome with symptoms such as fever, chills, 
general malaise, fatigue, myalgias, and headaches, as well 
as cognitive deficits and mental fatigue. Chemotherapy also 
relates to fatigue and when pain, anxiety and depression 
are also present, it worsens it. The patient’s characteristics 
associated with aggravation or decrease of fatigue are 
unknown. Overall, fatigue and pain are often related with 
cancer treatments [18].

The objective of the present study is to report the efficacy 
of oxygen ozone therapy in three patients with breast cancer 
experiencing rheumatic symptoms such as muscular-skeletal 
pain and fatigue, while on aromatase inhibitors therapy. 

Case Report - 1
A 54-year-old female in post-menopausal state has been 

diagnosed with a high-grade, estrogen-receptor positive 
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Figure 1: The timeline of the treatment-Along the axis of time, the patient’s changes of behavior and memory, the status of cognitive training, speech therapy and group 
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invasive mammary carcinoma, for which she has been 
treated with a modified radical mastectomy. She has gone on 
to receive adjuvant chemotherapy consisting of four cycles 
of Adriamycin/Cyclophosphamide followed by four cycles 
of Paclitaxel. This chemotherapy has been well tolerated 
in general apart from for episodic myalgia and weakness, 
which resolved after a dose-reduction for Paclitaxel. After 
completing chemotherapy, patient has been started on 
adjuvant Anastrazole, 20 mg/day as a single daily oral dose. 
Shortly after starting Anastrazole therapy, the patient has 
started to experience excruciating muscle spasms, weakness, 
insomnia and fatigue. She has rated her musculo-skeletal 
discomfort as 10 on 10-point scale (0: none to 10: severe 
discomfort). These symptoms have been quite severe, and 
the patient’s daily activities have been adversely affected to 
a great extent. This appeared to be clearly related to the use 
of Anastrazole as the temporary withdrawal of Anastrazole 
has resulted in improvement of all of her symptoms. 
Analgesics and physical therapy have not been successful in 
providing even modest relief of symptoms with continued 
use of Anastrazole. In light of both progression-free and 
overall survival advantage of continuing adjuvant hormonal 
therapy, the patient has been referred to our Tumor Center 
and Oxygen Ozone Therapy Unit, Tirelli Medical Clinic, 
Pordenone, Italy for oxygen-ozone therapy for symptom 
management.

Patient informed consent was provided. Ozone has been 
given according to the SIOOT (Scientific Society of Oxygen 
Ozone Therapy) protocols, twice a week for one month at 
a concentration of 50 mg in 200 cc of blood in 3-4 50 ml 
syringes (each 50 cc of blood equals to one 50 ml syringe 
with 50 µg of Oxygen-Ozone) and then twice a month as 
maintenance therapy. Shortly after the start of the therapy 
the patient has obtained a significant reduction of her 
musculo-skeletal discomfort and it has been reduced to 2-3 
on a 10-point scale. In addition, energy and sleep have been 
improved. Her symptomatic improvement has continued at 
this level for over 6 months after the introduction of ozone 
therapy and it’s lasting while receiving Anastrazole therapy 
without any significant side effect. 

Case Report – 2
A 62 years old female in post-menopausal state has 

been diagnosed with high-grade, estrogen-receptor positive 
invasive mammary carcinoma for which she has been treated 
with a quadrantectomy and local radiotherapy. Sentinel 
lymph node biopsy has been performed resulting negative. 
She has been started on adjuvant Anastrazole 20 mg/die 
at a single day oral dose, but after three month of therapy, 
due to muscolo-skeletal symptoms, she has been referred 
to our Tumor Center and Oxygen Ozone Therapy Unit, 
Tirelli Medical Clinic, Pordenone, Italy for oxygen-ozone 
therapy for possible oxygen-ozone therapy for symptoms 
management. Patient informed consent was provided. 
She has been started on intravenous ozone to the SIOOT 
protocols, twice a week for one month at a concentration of 
50 mg in 200 cc of blood in 3-4 50 ml syringes (each 50 cc 

on their quality of life. There are not many pharmacologic 
options for controlling these symptoms, therefore non-
pharmaceutical interventions such as oxygen-ozone 
therapy are playing an important role in the management 
of rheumatologic symptoms [5]. Oxygen-ozone therapy has 
been previously reported by our group to be effective in 
fatigue of patients with tumors, Chronic Fatigue Syndrome 
and in patients with fibromyalgia [6,7].
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it is a molecule of three atoms of oxygen in a dynamically 
unstable structure because the mesomeric states present. 
Ozone has no color and a strong odor; it is explosive in 
solid or liquid form. Its half-life is 40 min at 20°C and is 
about 140 min at 0°C. In the atmosphere, its purpose is to 
protect us from the damaging effects of UV radiation. Ozone 
occurs at less than 20 µg/m3 from the Earth’s surface at 
concentrations that are absolutely compatible with life. 
Researchers believe ozone has many therapeutic properties, 
regardless of its dangerous effects [8]. The establishment of 
accurate medical ozone generators has only recently made 
permissible the evaluation of the mechanisms, action and 
possible toxicity of ozone in clinical trials [9]. Ozone can 
tarnish organic compounds [10], and, when present in smog, 
has well-known toxic effects on the respiratory tract [11,12]. 
The ozone employed in medicine derives from medical grade 
oxygen and is administered in accurate therapeutic doses, 
but it is never inhaled [13,14]. Ozone has health benefits in 
dental caries, decreases blood cholesterol and stimulates 
anti-oxidative responses, it modifies oxygenation in inactive 
muscles and is used in complementary treatment of hypoxic 
and ischemic syndromes [15,16].

All treatments for cancer can cause fatigue, perhaps 
because of the tissue damage, or the accumulation of 
products derived from dead cells. Cancer treatments are 
also the cause of pro-inflammatory cytokines development, 
important in patients complaining fatigue after the 
treatment [17]. Fatigue increases during radiation therapy, 
reaching its peak at about half cycle and improving about 
two months after the end of therapies. Biotherapies expose 
patients to endogenous and exogenous cytokines causing 
a flu-like syndrome with symptoms such as fever, chills, 
general malaise, fatigue, myalgias, and headaches, as well 
as cognitive deficits and mental fatigue. Chemotherapy also 
relates to fatigue and when pain, anxiety and depression 
are also present, it worsens it. The patient’s characteristics 
associated with aggravation or decrease of fatigue are 
unknown. Overall, fatigue and pain are often related with 
cancer treatments [18].

The objective of the present study is to report the efficacy 
of oxygen ozone therapy in three patients with breast cancer 
experiencing rheumatic symptoms such as muscular-skeletal 
pain and fatigue, while on aromatase inhibitors therapy. 
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soon became confused, which made it impossible to continue 
this task. He tried to report about episodes that he experienced at 
home. However, he did not have any memories of the previous 
week. In the speech therapy, perseveration, paraphasia, and 
new onomatopoeias frequently appeared. He did not notice his 
mistakes. 

In October, the cognitive training program was successfully 
changed from the extended attention training to the simultaneous 
attention training, and he could begin to complete the last line of 
the simultaneous attention training sheets. In the speech therapy, 
the copy training of newspaper titles was settled; however, the 
word-finding training was not progressing adequately, and he 
could not accomplish his homework. However, his wife reported 
that he sometimes had past memories when he was watching 
television.

Individual cognitive training continued until January and 
February of next year. He also began to participate in a small 
group therapy for cognitive remediation in which it was not 
necessary to have conversations with other members. In the 
individual therapy, he began to talk about events that he 
experienced in group therapy. In the large group therapy for 
improving awareness and self-consciousness, he said with the 
assistance of the speech therapist that he had been working very 
hard away from home in the decade of high economic growth 
in Japan and then built his position in the company, but lost 
his job by his mistake and to his regret. Other members in the 
large group empathized with him and told him, “The traffic 
accident was not your guilt.” He cried. He became able to read 
aloud workbooks during speech therapy, even though he did 
not understand their meaning. However, he did not notice his 
mistake in speaking at home and insisted, “I’m not wrong.”

He did not make any mistakes during simultaneous attention 
training from March to June of the same year. He also began 
participating in a small group therapy that required taking part 
in conversations. He began to notice his mistakes during speech 
therapy and attempted to correct them. After that, his mistakes 
were decreased gradually, until finally, he made no mistakes. He 
voluntarily took his homework back home, even though he did 
not complete it every day. His walking and mobility improved 
so much that he could come to the rehabilitation center alone 
by transferring from a bus to a train. At this time, medication 
had been decreased (carbamazepine; 4tab, haloperidol; 1tab, 
biperiden hydrochloride). In the assessment conducted in 
June, however, he showed slight improvements in the Wechsler 
Adult Intelligence Scale–Revised comprehension test and Trail-
Making Test–Part B (Table), and there were not any other 
improvements in cognitive and verbal function. Moreover, his 
mood disturbances were increased. 

From June to December, a more challenging simultaneous 
attention training task, which used four targets, was implemented 
in cognitive training. His response speed increased during 
this training, and he did not make any mistakes. He reported 
the results of the Olympic Games in the large group therapy, 
which showed that his memories were nearly accurate. Even 

on occasions when he had difficulties in recalling the name of 
specific athletes, he could remember the athletes by their initials. 
His free conversation improved during speech therapy, and he 
became able to talk about himself: “I can understand the speech 
of others but can’t recall the name of the person, and writing 
Chinese characters is difficult.” He had no problems in having 
conversations at home during this period, and he did his daily 
homework voluntarily. His wife reported that he could go out 
shopping alone, and if he did make a mistake with his purchase, 
he could go back to the store and change it. In November, he 
wanted to show his wife his cognitive training. By December, 
he could go with a shopping list and do shopping. In March of 
the following year, he attended the wedding of his daughter, 
which he had been looking forward to doing, and he successfully 
completed his duties as the bride’s father. 

The neuropsychological assessment conducted after 30 months 
indicated improvements in attention, executive function, and 
verbal functions. Mood disturbances that had increased at the 
1-year posttreatment assessment had decreased, and his energy 
was improved compared to the pretreatment period. Moreover, 
the discrepancy in the PCRS was decreased (Table). He finished 
the cognitive rehabilitation program on June in 2007. After 
finishing the program, he negotiated with his company about 
going back to work. 

Discussion 
In the beginning of the treatment, it was difficult to conduct 
cognitive training that mainly uses language with this client. 
Therefore, we started the training to improve attention and 
concentration by using tasks that did not require language. 
Slight improvement was observed in attention training. As a 
result of maintaining and increasing these gains, he displayed 
overt behavior improvements, including retention and recalling 
memory, awareness of speech errors, and reduced paraphasia and 
new onomatopoeias. It is suggested that decreasing paraphasia 
and new onomatopoeias were the results of improving attention, 
which caused a heightened awareness of speech errors, and 
increased the ability to correctly choose a word from those 
popping up in his mind. Moreover, memory improvements were 
the result of an enhanced ability to observe things around him 
and understand the surrounding phenomenon by using correct 
words to describe them. Therefore, this case study indicates the 
relationship between attention, language, and memory. 

Cognitive training by itself is insufficient for people with 
emotional disturbance or reduced self-esteem, and therefore 
individual psychotherapy or group therapy is necessary for 
treating such individuals. However, psychotherapy can be 
challenging with patients with speech difficulties and memory 
problems, because psychotherapy relies on these capacities. 
In this case study, attention training was conducted prior to 
individual speech therapy because it was hypothesized that the 
attention deficit of him was based under language disability. 
As a result of first conducting attention training, we observed 
improvements in language and memory abilities, with the 
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invasive mammary carcinoma, for which she has been 
treated with a modified radical mastectomy. She has gone on 
to receive adjuvant chemotherapy consisting of four cycles 
of Adriamycin/Cyclophosphamide followed by four cycles 
of Paclitaxel. This chemotherapy has been well tolerated 
in general apart from for episodic myalgia and weakness, 
which resolved after a dose-reduction for Paclitaxel. After 
completing chemotherapy, patient has been started on 
adjuvant Anastrazole, 20 mg/day as a single daily oral dose. 
Shortly after starting Anastrazole therapy, the patient has 
started to experience excruciating muscle spasms, weakness, 
insomnia and fatigue. She has rated her musculo-skeletal 
discomfort as 10 on 10-point scale (0: none to 10: severe 
discomfort). These symptoms have been quite severe, and 
the patient’s daily activities have been adversely affected to 
a great extent. This appeared to be clearly related to the use 
of Anastrazole as the temporary withdrawal of Anastrazole 
has resulted in improvement of all of her symptoms. 
Analgesics and physical therapy have not been successful in 
providing even modest relief of symptoms with continued 
use of Anastrazole. In light of both progression-free and 
overall survival advantage of continuing adjuvant hormonal 
therapy, the patient has been referred to our Tumor Center 
and Oxygen Ozone Therapy Unit, Tirelli Medical Clinic, 
Pordenone, Italy for oxygen-ozone therapy for symptom 
management.

Patient informed consent was provided. Ozone has been 
given according to the SIOOT (Scientific Society of Oxygen 
Ozone Therapy) protocols, twice a week for one month at 
a concentration of 50 mg in 200 cc of blood in 3-4 50 ml 
syringes (each 50 cc of blood equals to one 50 ml syringe 
with 50 µg of Oxygen-Ozone) and then twice a month as 
maintenance therapy. Shortly after the start of the therapy 
the patient has obtained a significant reduction of her 
musculo-skeletal discomfort and it has been reduced to 2-3 
on a 10-point scale. In addition, energy and sleep have been 
improved. Her symptomatic improvement has continued at 
this level for over 6 months after the introduction of ozone 
therapy and it’s lasting while receiving Anastrazole therapy 
without any significant side effect. 

Case Report – 2
A 62 years old female in post-menopausal state has 

been diagnosed with high-grade, estrogen-receptor positive 
invasive mammary carcinoma for which she has been treated 
with a quadrantectomy and local radiotherapy. Sentinel 
lymph node biopsy has been performed resulting negative. 
She has been started on adjuvant Anastrazole 20 mg/die 
at a single day oral dose, but after three month of therapy, 
due to muscolo-skeletal symptoms, she has been referred 
to our Tumor Center and Oxygen Ozone Therapy Unit, 
Tirelli Medical Clinic, Pordenone, Italy for oxygen-ozone 
therapy for possible oxygen-ozone therapy for symptoms 
management. Patient informed consent was provided. 
She has been started on intravenous ozone to the SIOOT 
protocols, twice a week for one month at a concentration of 
50 mg in 200 cc of blood in 3-4 50 ml syringes (each 50 cc 

on their quality of life. There are not many pharmacologic 
options for controlling these symptoms, therefore non-
pharmaceutical interventions such as oxygen-ozone 
therapy are playing an important role in the management 
of rheumatologic symptoms [5]. Oxygen-ozone therapy has 
been previously reported by our group to be effective in 
fatigue of patients with tumors, Chronic Fatigue Syndrome 
and in patients with fibromyalgia [6,7].

Ozone is a gas discovered in the mid-nineteenth century, 
it is a molecule of three atoms of oxygen in a dynamically 
unstable structure because the mesomeric states present. 
Ozone has no color and a strong odor; it is explosive in 
solid or liquid form. Its half-life is 40 min at 20°C and is 
about 140 min at 0°C. In the atmosphere, its purpose is to 
protect us from the damaging effects of UV radiation. Ozone 
occurs at less than 20 µg/m3 from the Earth’s surface at 
concentrations that are absolutely compatible with life. 
Researchers believe ozone has many therapeutic properties, 
regardless of its dangerous effects [8]. The establishment of 
accurate medical ozone generators has only recently made 
permissible the evaluation of the mechanisms, action and 
possible toxicity of ozone in clinical trials [9]. Ozone can 
tarnish organic compounds [10], and, when present in smog, 
has well-known toxic effects on the respiratory tract [11,12]. 
The ozone employed in medicine derives from medical grade 
oxygen and is administered in accurate therapeutic doses, 
but it is never inhaled [13,14]. Ozone has health benefits in 
dental caries, decreases blood cholesterol and stimulates 
anti-oxidative responses, it modifies oxygenation in inactive 
muscles and is used in complementary treatment of hypoxic 
and ischemic syndromes [15,16].

All treatments for cancer can cause fatigue, perhaps 
because of the tissue damage, or the accumulation of 
products derived from dead cells. Cancer treatments are 
also the cause of pro-inflammatory cytokines development, 
important in patients complaining fatigue after the 
treatment [17]. Fatigue increases during radiation therapy, 
reaching its peak at about half cycle and improving about 
two months after the end of therapies. Biotherapies expose 
patients to endogenous and exogenous cytokines causing 
a flu-like syndrome with symptoms such as fever, chills, 
general malaise, fatigue, myalgias, and headaches, as well 
as cognitive deficits and mental fatigue. Chemotherapy also 
relates to fatigue and when pain, anxiety and depression 
are also present, it worsens it. The patient’s characteristics 
associated with aggravation or decrease of fatigue are 
unknown. Overall, fatigue and pain are often related with 
cancer treatments [18].

The objective of the present study is to report the efficacy 
of oxygen ozone therapy in three patients with breast cancer 
experiencing rheumatic symptoms such as muscular-skeletal 
pain and fatigue, while on aromatase inhibitors therapy. 
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improvement of attention. However, speech therapy was 
effective after only 1year. The attention training is a top-down 
approach, whereas the speech therapy is a bottom-up approach 
[31]. Simultaneously applying these techniques might have 
augmented the improvements observed in him. If we had 
separately conducted speech therapy and cognitive training, the 
effect of speech therapy might have appeared later. Moreover, 
the overall effects might have taken more time to appear even 
if we introduced psychotherapy after the treatment of language 
deficiencies. 

Sufficient overall effects still needed more than 30 months 
in this case study. He did not show much improvement in 
neuropsychological assessments at more than 1year; moreover, 
he showed deterioration in emotion. It is supposed that the 
reason for this deterioration was that slight improvement of 
his cognition enabled him to notice his mistakes or difficulties, 
so he felt depression, anxiety, and hostility. Depression and 
anxiety often increase depending on the improvement of 
awareness [32]. The cognitive training should be continued 
until much improvement can be gained for fewer mistakes and 
less difficulties. One limitation of this case study was that the 
self-esteem was not recovered sufficiently. The first goal of this 
cognitive rehabilitation for him was to gain back self-esteem. 
Self-esteem is determined by the relation to circumstances [33]. 
For sufficient recovery of his self-esteem, he needed to go back 
to and be accepted by his company or his community with his 
renewed cognitive ability. 

Despite the limitation, the results of this study suggest that 
cognitive rehabilitation of people with TBI should be a 
comprehensive program that includes both cognitive training 
for improving their cognition and group therapy for improving 
their emotions, self-esteem, and awareness. Moreover, it is 
suggested that these two interventions should be combined with 
individual therapy for enhancing the effects of group therapy. 
In individual therapy, the therapist can identify minute changes 
in the patient’s cognitions and emotions, which could be 
immediately incorporated into group therapy to maximize the 
advantages of group therapy. This interactive process is crucial 
for improving the efficacy of rehabilitation.
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invasive mammary carcinoma, for which she has been 
treated with a modified radical mastectomy. She has gone on 
to receive adjuvant chemotherapy consisting of four cycles 
of Adriamycin/Cyclophosphamide followed by four cycles 
of Paclitaxel. This chemotherapy has been well tolerated 
in general apart from for episodic myalgia and weakness, 
which resolved after a dose-reduction for Paclitaxel. After 
completing chemotherapy, patient has been started on 
adjuvant Anastrazole, 20 mg/day as a single daily oral dose. 
Shortly after starting Anastrazole therapy, the patient has 
started to experience excruciating muscle spasms, weakness, 
insomnia and fatigue. She has rated her musculo-skeletal 
discomfort as 10 on 10-point scale (0: none to 10: severe 
discomfort). These symptoms have been quite severe, and 
the patient’s daily activities have been adversely affected to 
a great extent. This appeared to be clearly related to the use 
of Anastrazole as the temporary withdrawal of Anastrazole 
has resulted in improvement of all of her symptoms. 
Analgesics and physical therapy have not been successful in 
providing even modest relief of symptoms with continued 
use of Anastrazole. In light of both progression-free and 
overall survival advantage of continuing adjuvant hormonal 
therapy, the patient has been referred to our Tumor Center 
and Oxygen Ozone Therapy Unit, Tirelli Medical Clinic, 
Pordenone, Italy for oxygen-ozone therapy for symptom 
management.

Patient informed consent was provided. Ozone has been 
given according to the SIOOT (Scientific Society of Oxygen 
Ozone Therapy) protocols, twice a week for one month at 
a concentration of 50 mg in 200 cc of blood in 3-4 50 ml 
syringes (each 50 cc of blood equals to one 50 ml syringe 
with 50 µg of Oxygen-Ozone) and then twice a month as 
maintenance therapy. Shortly after the start of the therapy 
the patient has obtained a significant reduction of her 
musculo-skeletal discomfort and it has been reduced to 2-3 
on a 10-point scale. In addition, energy and sleep have been 
improved. Her symptomatic improvement has continued at 
this level for over 6 months after the introduction of ozone 
therapy and it’s lasting while receiving Anastrazole therapy 
without any significant side effect. 

Case Report – 2
A 62 years old female in post-menopausal state has 

been diagnosed with high-grade, estrogen-receptor positive 
invasive mammary carcinoma for which she has been treated 
with a quadrantectomy and local radiotherapy. Sentinel 
lymph node biopsy has been performed resulting negative. 
She has been started on adjuvant Anastrazole 20 mg/die 
at a single day oral dose, but after three month of therapy, 
due to muscolo-skeletal symptoms, she has been referred 
to our Tumor Center and Oxygen Ozone Therapy Unit, 
Tirelli Medical Clinic, Pordenone, Italy for oxygen-ozone 
therapy for possible oxygen-ozone therapy for symptoms 
management. Patient informed consent was provided. 
She has been started on intravenous ozone to the SIOOT 
protocols, twice a week for one month at a concentration of 
50 mg in 200 cc of blood in 3-4 50 ml syringes (each 50 cc 

on their quality of life. There are not many pharmacologic 
options for controlling these symptoms, therefore non-
pharmaceutical interventions such as oxygen-ozone 
therapy are playing an important role in the management 
of rheumatologic symptoms [5]. Oxygen-ozone therapy has 
been previously reported by our group to be effective in 
fatigue of patients with tumors, Chronic Fatigue Syndrome 
and in patients with fibromyalgia [6,7].

Ozone is a gas discovered in the mid-nineteenth century, 
it is a molecule of three atoms of oxygen in a dynamically 
unstable structure because the mesomeric states present. 
Ozone has no color and a strong odor; it is explosive in 
solid or liquid form. Its half-life is 40 min at 20°C and is 
about 140 min at 0°C. In the atmosphere, its purpose is to 
protect us from the damaging effects of UV radiation. Ozone 
occurs at less than 20 µg/m3 from the Earth’s surface at 
concentrations that are absolutely compatible with life. 
Researchers believe ozone has many therapeutic properties, 
regardless of its dangerous effects [8]. The establishment of 
accurate medical ozone generators has only recently made 
permissible the evaluation of the mechanisms, action and 
possible toxicity of ozone in clinical trials [9]. Ozone can 
tarnish organic compounds [10], and, when present in smog, 
has well-known toxic effects on the respiratory tract [11,12]. 
The ozone employed in medicine derives from medical grade 
oxygen and is administered in accurate therapeutic doses, 
but it is never inhaled [13,14]. Ozone has health benefits in 
dental caries, decreases blood cholesterol and stimulates 
anti-oxidative responses, it modifies oxygenation in inactive 
muscles and is used in complementary treatment of hypoxic 
and ischemic syndromes [15,16].

All treatments for cancer can cause fatigue, perhaps 
because of the tissue damage, or the accumulation of 
products derived from dead cells. Cancer treatments are 
also the cause of pro-inflammatory cytokines development, 
important in patients complaining fatigue after the 
treatment [17]. Fatigue increases during radiation therapy, 
reaching its peak at about half cycle and improving about 
two months after the end of therapies. Biotherapies expose 
patients to endogenous and exogenous cytokines causing 
a flu-like syndrome with symptoms such as fever, chills, 
general malaise, fatigue, myalgias, and headaches, as well 
as cognitive deficits and mental fatigue. Chemotherapy also 
relates to fatigue and when pain, anxiety and depression 
are also present, it worsens it. The patient’s characteristics 
associated with aggravation or decrease of fatigue are 
unknown. Overall, fatigue and pain are often related with 
cancer treatments [18].

The objective of the present study is to report the efficacy 
of oxygen ozone therapy in three patients with breast cancer 
experiencing rheumatic symptoms such as muscular-skeletal 
pain and fatigue, while on aromatase inhibitors therapy. 

Case Report - 1
A 54-year-old female in post-menopausal state has been 

diagnosed with a high-grade, estrogen-receptor positive 
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