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Case Report

Benefits of kinesiotherapy and aquatic 
rehabilitation on sickle cell anemia. A case report
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ABSTRACT. The process of hemoglobin polymerization and the con-
sequent sickling of red blood cells that occurs in patients with sickle cell 
disease shortens the half-life of red blood cells. It causes vaso-occlusive 
complications, as well as pain and pulmonary and cardiovascular dys-
function. We evaluated an aquatic rehabilitation program used for pa-
tients with sickle cell anemia and examined the possible benefits that 
exercise in warm water has for the circulatory system, for relieving pain, 
and for increasing lung capacity. The patient was a 32-year-old female. 
The parameters that we used in this study include respiratory muscle 
strength (which was calculated by measuring maximum inspiratory pres-
sures and maximum expiratory pressures), the McGill and Wisconsin 
pain questionnaires (in order to evaluate the patients’ characterizations 
and descriptions of their pain), and the SF-36 Health Survey. The treat-
ment included warm water exercises, stretching, aerobic exercise, and 
relaxation, during two sessions of 45 min per week for 5 weeks. The 
patient experienced a significant decrease in pain, a significant increase in 
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the strength of respiratory muscles, and improved quality of life. We con-
clude that aquatic rehabilitation can be used to improve the clinical con-
dition of sickle cell anemia patients, and we encourage more research on 
this new treatment regime, in comparison with other types of therapies. 
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INTRODUCTION

Sickle cell anemia is a serious genetic condition caused by the substitution of a glu-
tamic acid for avaline at position six of the beta globin chain (b 6 Glu-Val). It leads to polymer 
formation when patients experience low oxygen levels, which results in sickling of the red 
blood cells, causing health complications (Naoum and Naoum, 2004). These complications 
include severe musculoskeletal and cardiovascular pain, which clinically manifests as palpita-
tions, dyspnea, and fatigue; these symptoms worsen during physical exercise. The primary 
factors responsible for cardiovascular manifestations are vaso-occlusive events, which prevent 
the transport of oxygen to the tissues (Ingram, 1989; Martins et al., 1998). 

Kinesiotherapy (and, more specifically, aquatic rehabilitation) is a treatment tech-
nique that causes a physiological response, including relaxed arterial and venous muscle tone, 
lower blood pressure, a higher cardiac frequency and volume of ejection, an increased supply 
of blood to the muscles, higher muscle metabolism, and more circulation in the limbs (Cam-
pion, 2000). All these changes, such as the redistribution of blood resulting from immersion 
(hydrostatic pressure), lead to vasodilatation, venous return (Becker and Cole, 2000), and freer 
movement of tissue fluids, which aids in the removal of metabolites, improves tissue nutrition 
and helps the healing process (Campion, 2000). 

A preventative physiotherapeutic approach for the treatment of complications result-
ing from sickle cell anemia is rarely reported in the literature (Ingram, 1989; Martins et al., 
1998), but the literature does encourage the use of physiotherapy as part of an interdisciplin-
ary treatment program that offers the adequate attention needed by these patients (Naoum and 
Naoum, 2004). We examined the effects of kinesiotherapy and aquatic rehabilitation on pain 
levels and lung capacity in an adult woman with sickle cell anemia. 

MATERIAL AND METHODS

A female patient, 32 years old, had been diagnosed to have sickle cell anemia at 8 
years old; she was homozygous for the Bantu haplotype. Between 16 and 18 years old, the pa-
tient was repeatedly hospitalized for infections, leg ulcers, generalized pain, and anemia. The 
patient reported being forced to leave her job approximately four years before, when pain was 
the most frequent and intense. Because the patient was an adult, hydroxyurea was offered as 
treatment, but the patient opted not to take this medication due to its adverse side effects. The 
primary complaints reported during her clinical evaluation were apathy, depression, frequent 
fatigue, and constant, generalized pain. The patient reported that she had not been engaging 
in any physical activity after suffering from tachypnea and tachycardia during light exertion. 
In order to improve the patient’s lung capacity and to relieve her pain, physiotherapy was pro-
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posed (including a complete physiotherapeutic evaluation). 
During her evaluation, the patient responded to the SF-36 Health Survey (Ware Jr. and 

Sherbourne, 1992; Ciconelli et al., 1999), the McGill pain questionnaire (translated into Portuguese; 
Pimenta and Teixeira, 1997), and the Wisconsin pain survey (Graham et al., 1980). An evaluation 
was made of her respiratory muscle strength by measuring maximum inspiratory pressure and maxi-
mum expiratory pressure, with a spirometer (GERAR®). Physiotherapy was recommended in order 
to improve the patient’s lung capacity and was initiated after the patient’s clinical evaluations and 
excluding other possible cardiac problems that would have explained the patient’s condition. 

RESULTS AND DISCUSSION

A kinesiotherapy/aquatic rehabilitation plan was developed; it consisted of exercise in 
warm water, stretching, aerobics, and relaxation. The sessions were performed in a swimming 
pool heated to a temperature of 34°C for 45 min, twice a week, for 10 sessions; the evaluation 
methods described above were applied before the first session and after the 10th session. 

Changes in the composition of hemoglobin lead to complications characteristic of 
sickle cell disease. These changes have significant negative effects on the quality of life of the 
patients, which we also observed in the responses to the questionnaires (Tables 1-3).

The pain experienced by the patient was reduced after the first therapy session (Table 2). 
The patient’s quality of life also improved (Table 1). This proves the benefits of physical activity in 
water, particularly the patient’s newfound ability to move in ways that she was initially unable to. 

Among the pain index parameters from the McGill questionnaire, we also calculated 
the percentages in the reduction of pain symptoms using the descriptors evaluative and mis-
cellaneous, which improved approximately 40% (Table 2). In the responses to the Wisconsin 
questionnaire, relief from pain and relations with other people improved most (Table 3). Only 
mood did not change from pre- to post-treatment.

Descriptors	 Pre-treatment	 Post-treatment

Mental health	 40	 60
Emotional role	   0	 33
Social role	 25	 88
Vitality	 25	 50
General health	   5	 42
Pain	 50	 93
Physical role	   0	 75
Physical functioning	 45	 50

A value of zero (0) corresponds to the most negative result (lowest quality of life), while a value of 100 corresponds 
to the most positive result (highest quality of life).

Table 1. Pre- and post-treatment values from the SF-36 Health Survey.

Descriptors	 Pre-treatment pain index	 Post-treatment pain index

Sensory	 33	 30
Affective	 11	   9
Evaluative	   5	   3
Miscellaneous	   7	   4

Table 2. Results of the McGill Pain Questionnaire, with zero as the most positive score (the least pain) and 100 as the 
most negative score (the most pain).
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The maximum inspiratory pressure was 76.7 and 79.2 cmH2O, before and after treat-
ment, respectively. The maximum expiratory pressure was 81.3 and 85.4 cmH2O, before and 
after treatment, respectively. This level of improvement was important to the patient, who 
reported that she could walk for longer distances without experiencing fatigue.

Intense physical exercise produces physiological changes that induce the formation of 
hemoglobin polymers in sickle cell anemia patients, due to the presence of Hemoglobin S. This 
process, which is caused by physical exertion, occurs as a result of dehydration, increased body 
temperature, hypoxia, and acidosis, which are also evident at times of stress. Once this process 
occurs, the chances of complications increase for sickle cell anemia patients (Klug et al., 1974; 
Ingram, 1989). In light of this, the kinesiotherapeutic exercises that were proposed for this patient 
were based on exercise physiology (Campion, 2000; Becker and Cole, 2000), with low intensity 
and velocity and intermittent breaks. The patient reported a decrease in fatigue (with a reduction 
in the frequency of the symptom) in both overt physical exertion and day-to-day activities. 

Improvement in the social relation responses were also observed (Table 1). The pa-
tient reported more availability for events and activities. Initially, the patient had reported 
feelings of embarrassment and fear of not being taken seriously when she complained of her 
pain and limited movement, because there was no visible evidence for the cause of her lim-
ited movement and because she had previously experienced scolding and disregard when she 
sought help for her suffering. 

CONCLUSION

Based on the results with this sickle cell anemia patient, we suggest that kinesiothera-
py (more specifically, aquatic rehabilitation), at low intensity and in heated pools, can improve 
respiratory muscle strength and quality of life, and it can decrease pain.
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