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Children hospitalized during sickle cell anemia crises suffer restricted range of 
motion secondary to vasoocclusive-induced pain and are almost always nonam
bulatory. Texas Children's Hospital, Houston, TX, now refers most of these 
children to the Physical Therapy Department at St. Luke's Episcopal Hospital, 
Houston, TX, for Fluidotherapy® and general strengthening and increased endur
ance programs. The Fluidotherapy® treatment and the exercise program have 
resulted in a marked reduction in the length of hospitalization (compared with 
length of hospitalization by the same patients during previous episodes) and 
have permitted a major reduction in the dosage of analgesics previously admin
istered. Spine, trunk, and extremity range of motion and gait improved markedly 
with treatment. 
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Sickle cell anemia is a chronic, hered
itary, hemolytic disease. Approximately 
10 percent of black Americans and 20 
percent of all Africans carry the trait. In 
America, 0.2 percent have the early-
morbidity, homozygous form of the dis
ease.1 

In the homozygous individual, the red 
blood cells sickle (take on distorted 
shapes and become rigid). When sickled, 
red corpuscles become wedged in the 
capillaries and block local blood flow. 
Further sickling and increase in blood 
viscosity are favored by deoxygenation 
and reduced pH. Masses of sickled 
erythrocytes can become solid enough 
to occlude vessels, which results in 
thrombosis and infarction.1 

Among the common clinical conse
quences are painful vasoocclusive 
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"crises" that lead to impaired circula
tion, chronic leg ulcers, and infarction. 
These crises are said to occur 3.7 times 
each year for the average homozygous 
individual and may necessitate hospital
ization, generally for periods of less than 
one week.2 

Adequate hydration is the mainstay 
of therapy during the painful crises pro
duced by plugging of vessels with sickled 
cells. In general, treatment is sympto
matic and transfusion therapy is seldom 
required. Meperidine hydrochloride 
(Demerol®) or morphine are customar
ily administered.3 Many other physical 
or chemical treatments have been re
searched, but none are widely used.1 

Patients admitted to hospitals because 
they are experiencing sickle cell anemia 
crises are clearly candidates for physical 
therapy. They are nonambulatory and 
suffer range of motion (ROM) restric
tions secondary to pain, but to our 
knowledge, very few physical therapy 
departments are currently involved in 
rehabilitation of patients with sickle cell 
anemia. At St. Luke's Episcopal Hospi
tal, which houses the physical therapy 
department serving Texas Children's 
Hospital (TCH), our involvement began 
in January 1981 with the acquisition of 
our new physical therapy heat modality, 
Fluidotherapy.®* Fluidotherapy® units 

* Fluidotherapy Corp, 6113 Aletha Ln, Houston, 
TX 77081. 

are dry whirlpools, using a process called 
a "fluidized bed." The thermotherapeu-
tic agent consists of finely divided solid 
particles through which heated air flows. 
Fluidotherapy® was introduced in 1978 
and is now in use in over 1,000 clinics 
and hospitals. The major advantages 
over wet whirlpools are that much 
higher treatment temperatures can be 
tolerated in the dry environment and 
the patient need not disrobe completely. 
At the treatment temperature, a six-fold 
increase in extremity blood flow has 
been reported.4 In vivo temperature 
measurements have been made,5 and 
analgesic effects have been reported. 

In January 1981, our Physical Ther
apy Department received its first referral 
patient with sickle cell anemia for Flui
dotherapy®. Our objective was to de
crease pain and allow pain-free ROM 
and ambulation. We were fortunate be
cause the treatment was successful by 
immediately relieving the patient's pain 
and ROM problems. We soon found 
that Fluidotherapy® was extremely ef
fective in relieving pain and ROM prob
lems. By the end of 1981, pain manage
ment protocol for patients in sickle cell 
crises at TCH had been completely re
vised; morphine dosages were sharply 
reduced and their place taken by twice-
a-day Fluidotherapy® treatments. Refer
ral of patients with sickle cell anemia to 
the physical therapy department became 
routine, and our range of services to 
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these patients increased. We also initi
ated a program to quantify the benefits 
of the physical therapy involvement. 

PATIENT PROFILES 

The approximately 30 hospitalized 
patients treated to date (January 1983) 
were between 2 and 17 years of age. 
Although all were undergoing vasooc-
clusive crises, were nonambulatory, and 
were in severe pain, their medical his
tories were variable. Some had been hos
pitalized as frequently as 22 times; oth
ers were undergoing their first hospital 
experience. Hepatitis, pneumonia, viral 
illness, infections, organ dysfunction, 
strokes, ulcers, and other problems com
monly seen in patients with advanced 
sickle cell anemia were part of the med
ical history for many. Because our re
port was conducted in a treatment, not 
a research environment, grouping of pa
tients, double blind tests, and even the 
gathering of patient consent forms were 
not possible. 

Treatment Protocol 

On day one, the treatment protocol 
for all patients consisted of administer
ing morphine sulfate 0.1 to 0.2 mg/kg/ 
dose (maximum 10 mg) every 4 to 6 
hours and parenteral hydration and of 
enforcing bed rest. On day two, 30-min-
ute Fluidotherapy® treatments at 114°F 
(45.6°C) were administered twice daily, 
and the morphine sulfate dose was cut 
in half. A Model 211 Fluidotherapy® 

unit was used with the patients lying on 
the unit as in a standard back treatment 
(Figure). Immersing individual limbs 
into the bed was tried, but this was less 
effective. On day three, in all but one 
case, Fluidotherapy® was continued and 
morphine sulfate was discontinued. On 
day four, full ambulation and pain relief 
had been achieved in all cases. Longer 
hospital stays, when required, were be
cause of complications secondary to the 
sickle cell anemia crisis (eg, pneumonia 
or viral illness). 

When the children were ambulatory, 
which was usually on the second treat
ment day, the therapist spent 10 to 30 
minutes with each one administering 
general strengthening and endurance ac
tivities (eg, recreational gymnastics, sta
tionary bicycle riding, and games). 

RESULTS 

We must emphasize that in a treat
ment setting with children having vari-

Figure. Patient lying on Model 211 Fluidotherapy® unit. 

TABLE 
Average Profile of Patient Mobility (N = 21) 

Cervical spine (CS) ROM 

Trunk ROM (forward flexion 
and rotation) 

Upper extremities ROM 

Lower extremities ROM 

Gait 

Before 
Treatment 

mostly WNL for
ward CS flex 
-10° 

limited by 25-
50% 

-20° mostly in 
shoulder and el
bow flexions 

knee extensions 
-(15-45°); an
kle - 5 ° to neu
tral 

1) no ambulation 
2) flexion of hips, 

knees, with 
trunk forward 

3) antalgic gait 

After One 
Treatment 

WNL forward CS 
flex - 5 ° 

limited by 10-
30% 

WNL 

knee extensions 
-(10-30°); an
kle WNL 

Before 
Discharge 

WNL 
WNL 

WNL 

WNL 

WNL 

1) highly variable 1) slow ambulation 
2) variable 

3) improvement 

2) erect 

3) slight limp 

able medical histories and undergoing 
severely painful vasoocclusive crises the 
best we can do is offer average profiles 
that other practitioners can use as guide
lines. 

Range of Motion 

The Table summarizes the ROM 
measurements made on 21 patients in 
the course of 102 treatments. 

Cervical spine. Mobility of the cervi
cal spine for over 90 percent of the 

patients was within normal limits. Oc
casionally, patients displayed a minor 
forward cervical spine flexion posture of 
about 10 degrees before treatment. This 
disappeared after one or more treat
ments. 

Trunk. Reduced ROM secondary to 
back pain is characteristic of about 60 
percent of these patients. They had al
most zero degrees of forward trunk flex
ion and rotation. Because trunk flexion 
and rotation, lateral flexion, and hyper-
extension would increase the patient's 
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pain, they were not tested. All patients 
had forward and rotational trunk ROM 
within normal limits when they com
pleted their treatment period. 

Upper extremities. Loss of mobility, 
mostly in shoulder and elbow flexion, 
was usually quickly restored in one 
treatment. 

Lower extremities. Limited ROM in 
the knee and ankle was indigenous to 
all of the patients. Full function was 
restored. 

Gait. All patients displayed an an
talgic gait pattern and required the mod
erate assistance of one person for am
bulation. Upon discharge, all patients 
were able to ambulate independently 
without assistive devices or gait devia
tions (except a slight limp). 

Pain Relief 

A most important aspect of the Flui
dotherapy® was its dramatic sedative 
and analgesic effect on very lachrymous 
and noisy children in severe pain. We 
believe these effects were because of the 
high temperatures of the treatment and 
have been explained in terms of the 
Melzak-Wall gate theory and counterir-
ritation.6 As attested by the protocol, the 
effectiveness of the treatment permitted 
a major reduction in the dosage of mor
phine normally administered before the 
availability of Fluidotherapy®.3 

Quantitative pain measurements on 
children in chronic trauma are beyond 
the state of the art, according to two 
specialists consulted (personal commu
nication: G. Aronoff, MD; B. Wolff, 
MD; March 1982). We did question 
each patient regarding the length of pain 
relief after the first treatment. Most said 
that the relief lasted until the next treat
ment; however, two patients said relief 
lasted only 20 minutes. 

Length of Hospital Stay 

The most conclusive evidence of the 
salutory effect of having the physical 
therapy department involved in the sic
kle cell treatment process was a careful 
study of the hospitalization time of the 
patients. We found that, for the patients 
we saw, the average length of hospitali
zation was reduced from 5.25 to 4.73 
days. These numbers were obtained by 
averaging the inpatient days at TCH 
during 31 crises in which Fluidother
apy® was administered and by compar
ing these results with the average time 
spent in the hospital by the same chil
dren during 62 crises before the time 
Fluidotherapy® was available. 

RELEVANCE OF CLINICAL 
FINDINGS 

Physical therapy has provided a new 
and innnovative approach in the symp
tomatic treatment of a widely publicized 
disease. Our physical therapy protocol 
has received acceptance not only by our 
patients but by others involved in the 
management of patients with sickle cell 
anemia. The involvement of physical 
therapists in such programs in the past 
has been scant. 

It is interesting to note that at the 
Annual Conference of the National Sic
kle Cell Disease Program in September 
1982, which included papers by nurses, 
social workers, psychologists, and of 
course physicians, one of the authors 
was the only physical therapist in at
tendance. Because so many of the prob
lems sickle cell sufferers have are in the 
purview of our professional expertise, 
this was somewhat surprising. Recently, 
the Howard University Sickle Cell Cen
ter initiated a program similar to ours, 
with physical therapist collaboration. In 

future years, we expect to see physical 
therapy services expanding into the 
treatment of sickle cell and other he-
matologic-related diseases that cause 
pain and ROM problems. 

SUMMARY 

The data gathered at TCH over the 
past 18 months show that treatments 
given by physical therapists can play a 
key role in rehabilitating patients with 
sickle cell anemia. The involvement of 
our department in their treatment has 
resulted in the patients having a short
ened hospitalization and in the patients 
receiving reduced amounts of poten
tially harmful and addictive analgesics. 
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