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A clinical trial was conducted to investigate the efficacy of the whirl- Une évaluz}tion cliniqpe d_e I’utilisation Eles bains tourbi}lon a &té menéq
:* pool bath in the treatment of patients with Colles’ fractures. The sub- afin de vérifier leur ei’flca'mté dans le traitement des patients ayant subi
iects were 24 patients, male and female, aged 40 to 80 years, who were  Uhc fracture de Colles. Vmgt-quatre patilents, hommes et femmes, ﬁgés
referred to a physiotherapy department for treatment of a Colles’ frac- de 40 a 80 ans, c{nt été eleimmés. Ils.avment tous été référés a un service
fure with no other associated condition. The subjects were randomly  de physiotherapie ala sulte. d’une simple fraqture de Colles, sans autre
assigned to one of two {reatment aroups— ‘‘whirlpool’” or tiowel’’—  probleme connexe. Les patwn}s ont é‘té répartES au hasa}rd en deux grou-
following the immobilization phase. Patients in the whirlpool group  pes:le premier devant 8tre traité a l’m.de de bains tourbillon, et le s'econ:.’l

(n = 12) had their hand, wrist and forearm immersed in the whirlpool 2 I'aide de serviettes humides. Les patients du groupe “‘bains tourblllon.
for 15 minutes while, in the towel group (n = 12), patients had their hand  (n = 12) ont eu la main, le poignet et avant-bras 1mn}ergés dans un bain
and wrist wrapped in two towels (at room temperature) for 15 minutes. pendant 15 minutes, tandis que ceux du groupe ‘‘sarviettes’’ (n = 12) ont
Following treatment by either modality, both groups of patients received  eu la main et le poignet entourés de deux serviettes (a la température d‘e
R a standard treatment of massage, joint mobilization, and active and  la piece) pendant 15 minutes. Quel que soit le mode de traitement ull-
resisted exercises. No occupational therapy was given. Pain, oedema, range lisé, chaque patient recevait ensuite le protocole habituel comprenant mas-
| of motion and strength were measured by independent evaluators before  sages, mobilisation de I’articulation et exercices actifs et résistés. La thé-
and after the application of the modality. Data were collected over a max-  rapie occupationnelle n’a été utilisée en aucun cas. La douleur, I’oedeme,
imum period of 12 treatment sessions. While whirlpool patients 1’amplitude de mouvement et la force ont été mesurés par des évalua-
experienced a significant increase in oedema on a short-term basis, no  teurs indépendants avant et apres chaque traitement. Les données recucil-
significant long-term differences between the two methods of treatment  lies couvrent une période maximum correspondant A une série de 12 trai-
C with regard to pain, oedema, range of motion or strength were noted.  tements. Quoique les patients du groupe “‘“hains tourbillon’’ aient éprouve,
L Until more definitive evidence on the benefits of whirlpool is provided,  a court terme, un oedéme nettement plus prononcé que les autres, aucunce
b the common practice of using the expensive modality of whirlpool baths  différence significative n’a pu atre relevée, A long terme, entre les deux

for the treatment of Colles’ fractures post-immobilization is debatable.  méthodes de traitement tant du coté de la douleur que de la force, d¢
I'cedéme ou de ’amplitude de mouvement. Tant qu’on ne parviendra

pas & obtenir de ' utilisation des bains tourbillon, des résuitats plus pro-
| bants, le débat entourant la pratique courantc qui consiste & les utiliser
KEY WORDS: Colles’ fracture, hydrotherapy, clinical trial dans le traitement des fractures de Colles demeurera ouvert.
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One of the commonly used modalities in physical therapy today  tures as an adjunct to exercise. The aim of this treatment 1§ L0
is the whirlpool bath.! Since its introduction in France for the decrease pain and relax stiff joints prior to the exercise pro-
treatment of post-traumatic conditions during world War I,2the  gram;? yet the efficacy of this commonly employed therapeutic
whirlpool has become a popular modality in physical therapy for  procedure remains unknown. |
the treatment of various conditions, one of which is the Colles’ Magness et al’ reported adverse effects of the whirlpool on the
fracture post-immobilization. upper extremity, concluding that an increase in oedema occurred

Colles’ fracture is defined as a fracture occurring within one  due to the dependent position of the arm and the high temperi-
inch of the lower end of the radius, with a posterior tilt, posterior ~ ture of the water. Stillwelld supported the idea of the increascd
displacement and radial deviation of the distal fragment which  oedema effect, and claimed that it was due to an increased capil-
may Or may not be comminuted.? On removal of the cast, lary flow. Walsh,” in 1983, concluded from his study on the
usually six to eight weeks post-reduction, there is often stiffness, effects of whirlpool bath on normal subjects, that a water tem-
pain, swelling and weakness in the forearm and hand. Generally perature of 40°C significantly increases hand volume. He notedl,
speaking, these symptoms are dependent on the severity of the however, that the position of the upper extremity in the whirl-
fracture, age of"the patient, motivation of the patient, and length  pool bath had no significant effect on hand volume. On the other
of immobilization, hand, Pope? suggested that the heat and massage of the turbu-
. The whirlpool bath is often used for patients with Colles’ frac- lent water of the whirlpool has a relaxing effect on muscles, which
- e e leads to joint pliability. To date, no clinical trial to evaluate objec-
. Rekha Toomey, BSc(PT), staff physiotherapist, Montreal General tively the use of the whirlpool in the treatment of patients witls

Hospital, Montreal, Quebec. Colles’ fractures has been conducted.

cﬁzﬁfﬁdﬁoﬂfﬁsﬂf}gﬁﬁﬁazB gﬁggﬁ staff physiotherapist, Montreal The aim of this study is to evaluate the efficacy of the whirl-
Martha C. pfpér, PhD, Dean of Rehabilitation Medicine, University pool for Colles’ fracture patients. A clinical trial was designecl

of Alberta, Edmonton, Alberta. to investigate the impact of the whirlpool bath on pain, oedemau,
Mailing address: R. Toomey, 12440 Breault Street, Pierrefonds, Quebec  range of motion, and strength of the hand and wrist of Colies’

HB8Z 1B4. fracture patients post-immobilization.
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A clinical trial was conducted in an acute carc general teach-
ing hospital, where patients with Colles’ fractures are rehabili-
tated by physical therapists experienced in the treatment of hand
and wrist injuries. The subjects selected were patients who had
been referred to the department of physical medicine with a
Colles’ fracture of either wrist, and with no associated fractures
or conditions, such as shoulder-hand syndrome, rheumatoid
arthritis, or brachial plexus injuries. The subjects had undergone
closed reduction and were not smmobilized for longer than eight
weeks. Subjects did not receive occupational therapy for the
involved hand and all signed an informed consent form prior to
entering the trial.

Twenty-four subjects (20 women and 4 men, between 40 and
80 years of age) were admitted to the trial and were randomly
assigned to one of two treatment groups, either ‘*whitlpool’ or
“towel’’. (See Table 1 for subjects’ characteristics.) Patients
assigned to the whirlpool group were treated in a seated position
with the affected forearm and hand immersed in the whirlpool
bath and the elbows flexed at 90° for 15 minutes.

The equipment used was a standard motor mobile whirlpool*,
featuring an electric turbine ejector and aerator with 1/3 hp and
a high speed 3450 rpm motor. The underwater stream was set
at the maximum intensity, directed towards the centre of the pool.
The water temperature was maintained between 37.8°C and
43.3°C, and the disinfectant Proviodine Hydro (Rougier) was
added daily to the water upon filling the bath.

Patients assigned to the towel group were seated with the fore-
arm and hand supported on a pillow and wrapped with two stand-
ard hospital towels (at room temperature). The elbow was flexed
at 90° and the treatment time was 15 minutes.

Following application of either modality, the subjects of both
groups were treated by the investigators with: massage (effleurage)
of the hand and forearm in the elevated position for five minutes,
joint mobilization, as per Kaltenborn:? active range of motion
exercises: and progressive resisted exercises for the elbow, wrist
and fingers, in accordance with the healing status of the bones.
Total treatment time for each subject was 45 minutes per session.

Each treatment session was given twice weekly until a) 12 ses-
sions were completed; or b) the patient considered him/herself
functional prior to the completion of the 12 sessions and decided
that he/she no longer required therapy; or ¢) the therapist consi-
dered the patients functional prior to the completion of the 12
sessions and discontinued treatment.

If the patients did not iImprove and an alternate or additional
form of therapy was warranted, or if the patient worsened, he/she
was removed from the trial and referred to an appropriate source
of treatment.

Assessments by independent evaluators (who were unaware of
the patient’s group assignment) were performed prior to and fol-
lowing each whirlpool or towel treatment. Due to the obvious
signis of the whirlpool therapy (redness and wrinkling of the skin),
the subjects of both groups were asked to wait an additional five
minutes before returning to the evaluator to be reassessed.

The dependent variables assessed by the evaluators included
pain, range of motion (ROM), oedema and grip strength, Pain
was measured by the Present Pain Intensity (PP 1) scale [rom the
McGill Pain Questionnaire. ' This scale ranks the degree of pain
from ‘‘no pain’’ to ‘‘excruciating’’ (0-5), giving a quick, quan-
titative and objective measure of pain.

Range of motion of the affected forearm (pronation and supi-
nation), wrist (flexion, extension, ulnar deviation and radial devi-
ation), and fingers (thumb, index, long, ring, and little MCP [lex-
ion), were measured using standard wrist and finger goniometers,
according to the guidelines presented by the American Academy
of Orthopedic Surgeons'' with several modifications (see
Appendix).

Oedema in the wrist and hand was determined by using & stand-
ard volumeter. The patient rested the third web space of his/her
hand on a 10.5 ¢m by 12 cm upright sheet of plexiglass (in the
tank) while the forearm lay against the corner of the tank. The
water, originally filled to the rim of the spout, was displaced
through the spout and flowed into a graduated cylinder to meas-
ure the volume of the forearm and hand (Archimedes’ princi-
ple). A similar tank was described by Eccles'? and Smyth et alld
and found to be reliable by a margin of error of less than one
percent.,

Grip strength was measured by a Jamar arip dynamometer’
with adjustable hand spacing. This instrument uses a sealed
hydraulic system which registers force in pounds or kilograms. 't
Reynold et al'? recognized the Jamar dynamometer as the most
acceptable instrument on the market for a quantitative measure-
ment of grasping power. The subjects in the trial were asked Lo
make a maximal effort in squeezing the dynamometer (with the
hand-grip spacing set at 5 ¢cm) while the elbow was extended and
the shoulder was flexed at 90°.

The evaluators who were used throughout the trial had achiceved
an inter-rater reliability of 0.80 or better on all the assessment
measures with the exception of metacarpophalangeal (MCP) flex-
ion of the ring finger (r = .67} and little finger (r = .77) and
wrist radial deviation (r = .71).

Statistical analysis

Chi square analyses were per formed to compare the two groups
on a variety of potentially confounding variables: sex, hand
dominance, type of fracture, and type of cast. In addition, /-tests
were performed to analyze pre-existing group differences such
as age, period of immobilization, period between cast removal
and commencement of therapy, and pre-scores on ali the out-
come variables.

Individual ¢-tests were performed on the post-scores to ana-
lyze the effects of both treatments, both long-term (over all the
sessions) and short-term (immediately following the modality).
The values analyzed for the long-term effects were the post-scores
of the last session of treatment. Short-term offects were analyzed
by randomly selecting one treatment session and performing
f-tests on the post-scores.

Results

No significant pre-existing differcnces between the potentially
confounding variables of the two groups werc found. (See Tables
{ and 2 for descriptions of group characteristics).

No significant long-term group differences were found on any
of the post-treatment SCOrcs with the exception of MCP flexion
of the long finger (p = 0.02). Patients in the whirlpool group
had significantly less long MCP flexion {see Table 3).

As for short-term differences, patients in the whirlpool group
had significantly more oedema (p = 0.04) and less index MCP
(lexion (p = 0.04) immediately following treatment than those
who received the towel treatment. No other short-term changes
were significant (see Table 4).

T tests on change scores (post minus pre) revealed no signifi-
cant differences between the two groups on any of the depen-
dent variables.

Paired #-tests for all 24 subjects were performed O compare
the pre-scores of the first session and the post-scores of the last
session. Significant improvement on all of the dependent vari-
"bles was noted over the treatment period regardiess ol the group
assignment.

e ——————————
"Whirlpool bath model HM285, Hle Electric Corporation, Willicnspori,
PA 17701, USA

VJamar dynamometer, model #14682, Asimow Engincering Company,
santa Monica, CA 90404, USA.
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whirlpool bath in a dependent position, which appears to increase

Table 1 sedema formation. Patients with moderate L0 SeVEL® hand oedema

Chrﬂrﬂﬂtﬂfis'ﬁiﬂﬁ of subjects in whirlpool and towel groups (n = 24) prior to treatment may, indeed, experience a worsening of this

Whirlpool Towel p condition immediately following the whirlpool therapy. The sub-

CHA“ACT_ER'ST‘CS (h=12) (n=12) X* value jects in the whirlpool group did have significantly more forearm

PHYSICAL FACTORS and hand oedema \mmediately following the whirlpool bath than

Sex | , - did the subjects in the towel group. Yet the increased oedema

| Males 1 3} 0.30 0.58 | did not result in a corresponding decrease in ROM or strength,

| Females 11 < | | or a corresponding increase in pain. In addition, because 1o long-

Dominant hand affected rerm differences between the groups werc noted, one may assume

\I\(lis 1 ?I 1%} 0.00 1.00 that no detrimental effects occurred as a result of the increased

oedema. This supposition was supported in a recent study by

TYB? of fracture Hoyrup and Kjorvel'¢ in which they compared the effects of wax
otal radius, undisplaced 2 4 : \ - :

Distal radius, displaced 5 9 and whirlpoo! baths on pain, ROM, and‘oede‘ma in 42 male sub-

Distal radius & ulna 2 1}y 2.79 0.43 jects being ireated for traumatic hand injuries. An increasc in

Comminuted distal radius ~ hand volume following whirlpool baths was noted on a daily

& ulna 3 0 basis. Over a three-week period, however, both modalities had

Type of Cast the same effect on hand volume and significantly improved both

Ahove elbow, MCPs excluded 1 0 o, _
Above elbow, MCPs included 1 1 pain and ROM. _ | | ‘ .
Below elbow, MCPs excluded 4. 4\ 2 g7 0.57 Due to the popularity and extensive Use of whirlpool baths In
2 0 ' '
2 4
y 3

Below eibow, MCPs inciuded departments of physical medicine since World War I, our failure

ggmg‘h’?‘z&ng mg’;g ?n";t"c?aﬂcf to demonstrate significant jmprovements in patients receiving this

- ~ - — modality is somewhat surprising. Although the absence of statisti-

LEMFGRAL FA_ETOH? — - cally significant results might be attributed to our small sample

ge | size and the concomitant increase in the beta error, it might also

(mean years  SD (E%%g) (5183) - 00 be explained physiologically. The purported physiological ther-

immobilization period | : apeutic effects of heat on rhe human body are well documented,

(mean weeks = SD) 5 83 592 — 0.86 and include: increased extensibility of collagenous tissues,

(+1.34) (£0.90) decreased joint stifiness, pain relief, relief of muscle spasm, reso-

Post-cast to therapy lution of inflammatory waste products, and increased blood
period a " 5 flow.*

d + SD 6.25 5.67 — 0.7 . :
(mean cays ) (+3.31} (x1.56) However, to effect a change 1n the collagen microstructure and

to enhance its viscous properties Lo promote long-lasting elon-
gation, tissue temperature should be elevated to 40°C" (that is,

Discussion 70 sinutes of immersion in temperatures between 42.5 and
Our findings fail to demonstrate major long-tenn significant  45°C)." In addition, the tight structures must be appropriately
differences between the patients receiving Whi[’lpOOl and those stretched at an clevated tempcrature.” Thus, for the Wl’lll'l]}OUl
ireated with towels on any of the post-sCOres of the variables. to be therapeutically acdlvantageous, these pl*iIlCiplQS must be con-
The Jong-term improvement of MCP flexion of the long finger sidered. The absence of these critical conditions may casily C}{Dlﬂ'iﬂ
following the towel application, while statistically significant, has the lack of significant improvement in ROM of the affected joints
Little clinical importance because there was no Carked improve-  in this (f ial.
ment in MCP flexion for the remaining digits. Similarly, the short- The use of heat for analgesia has been largely based on empir-
term significant difference between the two groups in the MCP  ical findings. While analgesia by heat has recently been attributed
flexion of the index finger may also be of questionable clinical  to veduced secondary muscle spasm, hyperemia in tension syn-
importance. dromes, counter-irritance or the release of endorphins,* the
The short-term difference between the two groups in the physiological data in support of these effects are few. In this clin-
amouni of oedema experienced, howevcr, i« worth noting.  ical trial, the subjects in the whirlpool group reported no sighili-
Patients receiving whirlpool therapy immerse their forearm in the cant pain reduction in comparison with those of the towel group,

Table 2
Pre-treatment evaluation Scores of outcome variables for subjects in whirlpool and towel groups (n = 24)
Whirlpool (n = 12) Towel (n = 12}

Variables Mean sSD Mean SD p level

Range of movement (degrees) |
Thumb MCP flexion 38.00 15.46 46.67 11.93 0.14
index MCP flexion 75.08 ° 23.22 77.08 14.22 0.80
Long MCP flexion 79.58 27.09 77.08 16.71 0.79
Ring MCP flexion 75.83 24,20 70.42 21.26 0.57
Little MCP flexion 60.00 23.65 64,58 26,41 0.66
Wrist flexion 46,67 13.54 44.17 12,94 0.65%
Wrist extension 20.42 24.81 27.08 24,26 0.51
Wrist radial deviation 9.17 6.34 12.50 7.23 0,24
Wrist ulnar deviation 17.92 6.20 19.17 6.69 0.64
Forgarm pronation 61.67 20.15 60.83 23.24 0.93
Forearm supination 41,17 33.07 53.75 18.72 0,26

Pain (PP1) 1.60 1.31 1.42 0.79 0.8%

Oedema {ml.) 584.25 33.88 B44.17 79.48 0,24

Strength (kgf) | 2.50 3.71 1.83 3.10 0.64

__________________——————”——“"—’__________________—————————-—
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Table 3
Post-treatment evaluation scores of outcome variables {long-term} of whirlpool and towel groups (n = 24)
' Whirlpool {n = 12) Towel (n = 12)
Variables Mean SD Mean SD p level
| Range of movement {(degrees)
Thumb MCP flexion 49.58 12.70 55.83 9.73 0.19
Index MCP flexion 79.58 10.76 87.08 7.82 0.06
Long MCP flexion 82.92 9.16 30.42 .42 0.02
Ring MCP flexion 82.08 12.70 87.92 5.42 0.18
Little MCP flexion 82,50 13.73 87.50 7.54 0.29 |
Wrist flexion 56.67 13.87 56.67 16.42 1.00
Wrist extension 43,33 13.54 48.75 21.23 0.46
Wrist radial deviation 17.50 6.23 17.92 8.1 0.89
Wrist ulnar deviation 24.58 4,50 24.58 4.98 1.00
Forearm pronation 77.92 12.52 77.92 7.82 1.00
Forearm supination 75.00 16,92 74.17 14.60 0.80
Pain (PPI) 0.42 0.52 0.67 0.89 0.41
Oedema {mL} 558,33 80.77 510.00 69.12 0.13
Strength (kgf} 6.00 - 5,61 7.33 5.40 0.66
Table 4
Post-treatment evaluation scores of outcome variablas {short-term) of whirlpool and towel groups (n = 24)
Whirlpoo!l {(n = 12} Towel (n = 12}
Variables Mean SD Mean SD p level
Range of movement (degrees)
Thumb MCP flexion 40,00 16.37 A8.,75 10.47 0.12
Index MCP flexion 68.75 12.27 79.17 11.04 0.04
Long MCP flexion 73.33 12.31 80.00 15.81 0.26
Ring MCP flexion 70.00 13.31 75.00 20.56 0.49
Little MCP flexion 64.17 20.32 74.17 23.73 0.28
Wrist flexion 52.20 14.85 47.08 12.15 0.34
Wrist extension 22.50 19.71 30.42 26.33 0.41
Wrist radial deviation 9.568 5.20 12.50 8.12 0.33
Wrist ulnar deviation 20.42 6.56 21.67 6.85 0.65
Forearm pronation 64,58 17.38 69.08 11.77 0.42
| Forearm supination 51.25 26.64 £53.33 20.93 0.83
Pain (PPI) 0.75 1.06 1.42 1.3 0.18
Oedema {mL) 592,50 97.13 519.68 67.84 0.04
Strength (kgf} 1.42 2.50 1.75 2.63 0.75

The psychological henefits attained by the use of whirlpool
must also be considered when evaluating the popularity of this
modality. Patients generally comment on the comfort and
pleasant feeling derived from the turbulent action of the warm
water. However, any physiological changes caused by the whirl-
pool bath have been attributed solely to the hot water and not
to the turbulence.’ The presence of a stainless steel tank with an
attached motor is not necessarily warranted to supply the required
heat therapy.

The whirlpool tank has traditionally been
iotherapeutic intervention that may motivate
greater ranges of motion, to perform the exercises better,

perceived as a phys-
the patient to attain
and

In summary, until further

research investigations provide more

definitive evidence on the efficacy of the whirlpool, the common
practice of using expensive whirlpools in physical therapy depart-
ments for the treatment of post-Colles’ fractures is debatable.
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APPENDIX: Goniometric modifications

The following goniometers were used,

e For wrist and eibow measurements: 17-cm long,
» For finger joint measurements: 10-cm G.E. Miller stainless steel, pocket gonlometer; ranye Q°
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