


struction work is significant (4,5). crs is the most 
common nerve enlrapmen t condition in patients with 
repetiti ve strain injuries, and these injuries are respon­
sible for up to as much as 48% of all industrial il lnesses. 
This condit ion has had a significant impact on the 
amount of lost work producti vity; in fact, CTS causes the 
longest average time a\Vay from \Vork of any of the major 
medical problems (6). 

Although an accurate diagnos is of crs is possible 
\Vhen based on a careful interpretation of cl inical symp­
toms along with nerve conduct ion studies and elec­
tromyography, a consensus about the best approach to 
treat this syndrome has not been developed (7) . Re­
centl y, a ne\V and very promising conservative treatment 
has been proposed (8). This ne\V treatment , kno\Vn as the 
\Vristtraction device (WTD), employs a combination of 
neutral \Vri st position, e longation, distraction, and de­
compression. It promises to be an appropriate, safe, and 
effecti ve treatment of mi ld to moderate crS. A very 
interesti ng characteristic which makes the WTD un ique 
is its portability. Thi s feature leads not on ly to a higher 
compliance rate in treatment but a lso to the possibi lity of 
uti lizing the treatment outside of the health care prov ider' s 
office (e.g., home or place of \Vork). 

During the last decade, many studies carried out on 
crs have assessed the severity of symptoms and the 
functional status of the patients rev ie\Ved by using the 
self-administered Boston questionnaire for crs (BQ). 
This questionnaire consists of a scale for the assessment 
of severity of symptoms and functional status. The stud­
ies performed using the BQ have demonstrated that these 
scales are reproducible, internally consistent, valid, and 
responsive to clinical change (9). Due to the sensiti vity of 
the BQ to clinical change, it can be used \Vith re liability 
to assess the outcome of any CTS treatment, conserva­
ti ve or surgical. In a previously reported study, the 
effectiveness of the WTD by using EMG and NCS 
before and after treatment in 15 male and 15 female 
patients \Vith CTS was assessed (8). This required that 
subjects submit to an in vasive and costly procedure (8) . 
Therefore, in the present study, the authors assessed the 
effecti veness of the WTD as a treatment of CTS using 
the BQ as a diagnostic tool and as an assessment of the 
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clinical outcome. The present study represents an in ves­
tigation of the efficacy and tolerability of a ne\V conser­
vati ve treatment for crs in people \Vhose \Vork con­
sisted of repetitive \Vrist motion and a high risk of 
developing crS. 

METHODOLOGY 

The authors distributed the Boslon Wrist Pain Question­
naire (BQ) along \Vi th a carefu l explanation of the mean­
ing of the prospecti ve results to 47 subjects (46 females 
and I male) \Vhose work in a candy company consisted 
of repetitive wrist mOl ion. All of the subjects com­
plained of wrist pain . Once they completed the BQ and 
were informed of the nature of the study, onl y 7 subjects 
decided to continue. All the subjects were females, rang­
ing in age from 41 to 49 years. 

Study design. The study , performed according to the 
Declaration of Helsinki , was undertaken after an in­
formed consent was obtained from all the participants. 
The subjects \Vere treated \Vith the Wrist Traction Device 
(WTD) for a total of 62 sessions, divided in 3 1 sess ions 
in the morning (at 9:30 AM ) and 3 1 sess ions in the 
afternoon (at 2:30 PM). Although the WTD is easy to 
use, for protocol consistency, the WTD was always 
applied and supervised by the same professional health­
care provider in the work place. Therefore, there were no 
sessions on weekends and holidays. 

The WTD was placed on the affected forearm of the 
subject, and, after adjusting a basal spring tension , the 
device was left in place for a period of 10 minutes 
(Figllre I). The WTD places a constant and controlled 
traction force across the wri st using a variety of traction 
settings to distract and elongate the joints and soft ti ssues 
of the wrist and hand. The spring tension was increased 
duri ng the study to the subject's to lerance (i.e., fee ling a 
pu lling sensation on the wrist without pain). None of the 
subjects presented any CTS related diseases and no other 
modal ities of treatment fo r CTS were used during the 
study period. 

A second and a th ird BQs \Vere completed by the 
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subjects after 31 sess ions and after completing the 62 
sessions, respectively. In order to evaluate the long-term 
effect of the WTD, the investigators administered an­
other BQ 16 months after completion of the ini tial study. 
Du ring this period of time, one person had surgery to 
treat her CTS and two others left the company; therefore, 
the fourth BQ was completed by fou r subjects (i .e., three 
subjects were lost 10 fo llow-up). 

Figure I . Wrist traction device. 

Based on the evaluation scale proposed by the BQ (5 
poi nts equates 10 the worst pain or function Joss and I 
point the least pain or function loss for each scale), the 
authors arbitrarily defi ned th ree categories - mild in­
cluded those subjects with a score between I and 1.67, 
moderate included those subjects with a score between 
1.68 and 3.35, and severe included those subjects with a 
score between 3.36 and 5. No adverse effects or discom­
fort were observed or reported during or after the study. 
It was not necessary to interrupt or discontinue the 
treatment in any of the patients studied. 

RESULTS 

The results of the first BQ carried out in 47 subjects are 
depicted in Table I. These results show that only 4.25% 
of the subjects presen ted mi ld BQ symptom score 
(BQSS), whereas 5 1. 1 % and 44.7% presented moderate 
and severe symptom scores, respectively. The results 
obtained from the BQ functional status score (BQFS) 
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revealed that 59.6% of the subjects presented moderate 
functional status scores, 23% with mild, and 17% with 
severe functional status scores (Figure 2). 
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Figure 2. Distribution of the subjects in the three 
categories arbitrarily defined. Subjects with scores 
between 1 and 1.67 were considered mild, those with 
scores between 1.68 and 3.35 moderate, and those wirh 
scores between 3.36 and 5 severe. 

The average number of treatment sessions with the 
WTD for6 of the 7 su bjects who decided to continue with 
the study was 56.7 ~ 3.7; the seven th subject (V lI -DH) 
had only 16 treatment sessions. Table II and Figures 3A 
alld 38 show the degree of severity of symptoms as well 
as the degree of function loss based on the resu lts of the 
BQ carried out before starting the treatment sessions, 
after two weeks of treatment, and at the end of the study. 
The authors observed that the majority of the subjects 
with a high score in the BQSS before the study (Subjects 
II-LS, III-JS, IV-OZ, and VU-DH) presented a very 
remarkable improvement in the BQSS carried out at two 
weeks of treatment (40.5%, 52.4%, 53.9%, and 41 .9%, 
respectively). This improvement was more moderate in 
the subjects V-MN and VI -Me. However, Subject I-RB 
seemed to be refractory to the treatment during this period 
of time, however there was a 13.1 % of improvement for 
the subject by the end of the study. This can be seen in the 
score obtained in the BQSS carried out at the end of the 
study (Table II and Figure 3A). The results obtained at the 
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Tnble I. Results of the first Boston Wrist Pain Questionnaire carried out. 

BQ.SCORE SYMPTOMS BQ·SCORE FUNCTION LOSS 

3.1 Moderate 2.57 Moderate 
2. 18 Moderate 1.43 Mild 
2.73 Moderate 3.125 Moderate 
2.55 Moderate 1 Mild 
2.82 Moderate 1.37 Mild 
1.55 Mild 1.25 Mild 
2.82 Moderate 2.5 Moderate 
3.55 Severe 3.25 Moderate 
2.82 Moderate 2.62 Moderate 
3.54 Severe 2.37 Moderate 
2.45 Moderate 1.5 Mi ld 
3.28 Moderate 2.75 Moderate 
3 Moderate 2.62 Moderate 
3.36 Severe 2.12 Moderate 
3.36 Severe 2.87 Moderate 
4 Se\'ere 3 Moderate 
3.09 Moderate 3 Moderate 
3.9 1 Severe 2.62 Moderate 
2.72 Moderate 2 Moderate 
1.45 Mild 2.25 Moderate 
4.45 Severe 1.5 Mild 
2.09 Moderate 1.62 Mild 
3.73 Severe 3.62 Severe 
4.36 Severe 4. 12 Severe 
3.27 Moderate 3.71 Severe 
3.64 Severe 3.62 Severe 
2.18 Moderate 1.62 Mild 
3.64 Severe 2 Moderate 
3.18 Moderate 2.87 Moderate 
2.81 Moderate 1.5 Mi ld 
3.5 Severe 3. 12 Moderate 
2.27 Moderate 2.33 Moderate 
3.73 Severe 3.5 Severe 
3.9 Severe 3.5 Severe 
2.27 Moderate 2. 12 Moderate 
3.64 Severe 2.37 Moderate 
2.27 Moderate 1.62 Mild 
3.09 Moderate 2.37 Moderate 
3.45 Severe 2.5 Moderate 
2.91 Moderate 2.8 Moderate 
3.64 Severe 3. 12 Moderate 
3.45 Severe 3.37 Severe 
2.64 Moderate 2 Moderate 
3.82 Severe 3. 14 Moderate 
3.09 Moderate 2.75 Moderate 
5 Severe 4 Severe 
3.95 Severe 3.12 Moderate 
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end of treatment showed thai in 7 1. 1 % of the subjects. 
the severity of lhe symptoms decreased e ven more when 
compared with their BQSS scores at two weeks of treat­
ment: whereas in the rest of the subjects, the dec rease in 
severity seemed to remain with no significant changes 
when co mpared to the previous BQSS scores. 

A 

B 

I·JlII U·LI m ·JS IV·DZ V· 1\"M V1.)I: VJl. DH ,--
Figure 3. Degree of severity of symptoms (A) alld degree 
of jllllCfioll loss (B) based 011 'he r eslilrs oj the Boston 
Wrist Pain Questionnaire before treatmellf (BT) , after 
two \\leeks of freafmellf (TWT), alld al six weeks of 
rreatmellf or rhe elld oj rhe stlldy (SWT). 

T he e ffect of the WTD o n the degree of fu nction loss 
is shown also in Figure 38 and Table II. The BQFS 
assessments perfo rmed at two weeks of treatment showed 
a very significant improvement. In fact, in one case (il ­
LS), the result was normal, and in other two cases (l II-JS 
and V-NM), it was nearly normal. Again, the authors 
observed that Subject I-RB was refractory to the treat­
ment at two weeks, and improved only 9.2% by the end 
of the study. This improvement is deemed modest in 
comparison to the mean of 44.7% improvement in func­
tion observed in the rest of the subjects at study's end. 
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In order toeval uate the long-te rm effect of the WTO, 
the authors carried out another BQ 16 months after 
completion of the study. This BQ assessment was per­
formed in only four subjects (I-RB, III -JS, VI-Me and 
VII -OH) (Figl/re 4A alld 48). Subject I-RE, who was 
refractory to the treatment , presented a BQSS similar to 
that obtained at two weeks after starting the study (Figure 
4A). However, the BQFS scores obtained in th is subject 
at 16 months after fin ishing the study showed a remark­
able improvement in function as compared with the 
results obta ined in this subject prev iously. The BQSS 
scores obtained from the Subjects 11I -1S, VI-Me, and 
VII -OH rema ined lower than those obtained pre-treat­
ment (i.e., improvements of 30.9%, 15%, and 41.9%, 
respecti vely), yet higher than the scores obtained at 
study's end. The BQFS scores were also lower than those 
obtained pre-treatment (i.e., improvements of 44.3%, 
19.7%, and 28.63%, respecti ve ly), yet not as impressive 
as those obtained at study's end. 

DISCUSSION 

The authors have studied the efficacy and tole rabil ity of 
a new conservat ive treatment for crs - a device that 
combines neutral wrist position , e longation, distraction 
and decompression (8). This non -powered orthosis is 
known as the wristtnlction dev ice (WTO). Since repeti­
ti ve wrist motion is one of the most common causes of 
crs (7), indi vidual s working in th is candy factory who 
complained of wrist pai n were deemed to be at a high risk 
of developing th is syndrome. The use of BQ to assess the 
outcome of any crS-related symptoms treatmen t has 
been demonstrated (9.10). Hence, the use of this ques­
tionn aire to assess the effecti veness of the WTD repre­
sents a va lid assessment methodology. It is very impor­
tant to note that although none of the subjects in volved in 
this study were diagnosed with crs, based on the type of 
work carried out by the subjects involved in the study 
(i.e., repetiti ve wrist morion) and their wrist pain and the 
crS-symptoms, it is reasonable to concl ude that these 
subjects were at the first stage of the crs syndrome. 
Therefore, the use of the BQ to assess the severi ty of 
symptoms and the degree of loss of fu nction before 

Am~riC/lll J01If1W/ of PI/ill Mmrasemfl1/ 



• 

AlPM Vol. 16 No. I JUIIU<lry 2(}()6 

Table II Patient data . . 
Relative Relative 

Subjects Sessions BQSS BQSS BQSS BQFSS BQFSS BQFSS 
Age improvement improvement 

studied completed HI H2 H3 HI #2 H3 
(%) (%) 

I·RB 49 57 2.82 2.90 2.45 13. 12 2.62 2.64 2.38 9.2 

ll ·LS 42 55 2.9 1 1.73 1.85 36.4 2.80 0.9 1 1.12 40.0 

llI ·)S 47 60 3.82 1.82 1.41 63. 10 3. 14 1.1 8 1.25 60.2 

IY·DZ 44 59 3.95 1.82 1.98 50. 1 3. 12 1.55 1.88 39.7 

Y·NM 42 50 2. 18 1.55 1.27 41.74 1.62 1.09 1.00 38.3 

YI·Me 42 59 3.00 2.64 1.64 45.03 2.62 1.45 1.50 42.7 

YlI·DH 41 16 3.91 2.27 2.00 48.82 2.62 1.45 1.38 47.3 
Results of the BQ performed before starting Ireatmenl (II). two weeks after (12). at the end of the study (13). 

starting the study is adequate, and the results obtained 
can be cons idered a base line for comparison wi th the 
resu lts obtained from the BQ carried out during and after 
th is study. 

The resu lts of the BQ carried out in the first 47 
subjects showed that over 95% of the subjects presented 
moderate or severe symptoms scores (Table I). These 
results also showed that 70% of the subjects with severe 
symptomalOlogy presented mi ld to moderate function 
loss. The finding of many subjects with severe symp-
toms bu t not severe fu nctional impairment has been 
observed prev iously by other investigators ( 10-12). The 
reason for this di ssoc iation between symptoms and func-
tion may be due to the fact that CIS is a progressive 
disorder where the cl inical symptoms can appear with-
out functional impairment (7). It has been proposed that 
the explanation for such dissociation could be due to a 
low th reshold for pain in the first phase of the disorder 
(10). In fact, it has been establ ished that early in the 
course of the disorder the morphologic changes of the 
median nerve are not significant enough to be observable 
( 14), yet sufficient to lead to a low pain threshold. As the 
cause of the disorder is sti ll present (e .g., a repetitive 
motion ohhe wrist), the pressure in the carpal tunnel will 
increase, leading to a demyelination, followed by is­
chemia of the nerve as well as axonal injury and nerve 
dysfunction which may be irreversible (10,14-16). It is 
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Figure 4. Degree oj severity oj symptoms (A) and degree 
oj junctioll loss (B) based 011 the results oj the Boston 
Wrist Pain QlIestiollllaire beJore treatmellf (BT), after 
two weeks oj treatme"t (HVT), and at six weeks of 
treatmelll or tlie elld oJtlie study (SWT) and at six mOl/ths 
after the swdy (SMAT). 
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in the last stage of the disorder that it is poss ible to have 
severe impairment of function and mi ld symptomatol­
ogy. Based on the relationsh ip between the neuro-ana­
tomical changes and the symptomatology presented by 
persons affected by CTS, the authors have created a 
plausible model that illustrates the course of this syn­
d rome (Figure 5). In this figure, one can observe clearly 
thaI in the area ofthc figure covered by the e llipse are all 
those persons who present mild , moderate, or severe 
sy mptomatology and who also present with none, mi ld, 
or moderate loss of fu nction. 

..... 
1 Wo4er ... 

• 
~ 

N_ ./ 
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Figure 5. J/lusfrarioll oj/he course a/the Crs. The 
area of the figure covered by 'he ellipse is filled by 
those who present mild, moderate, or severe 
symptomatology and I/O, mild, or moderate loss of 
junction. Those wllo are gOillg to carry alit any type 
of job that compromises tile carpal tlillnel fall illto 
the smaller circle. 

In the presen t study, after two weeks of using the 
WTD, the authors found a remarkable improvement in 
the symptoms ofthe majority of the subjects (Figure 3A), 
and the same tendency toward improvement in funct ion. 
In fact, three of the subjects showed a BQFS score near 
normal at two weeks of using the dev ice (Figure 38). 
However, the im provement observed at the end of the 
study in both symptoms and function were no different 
frem that observed at two weeks. 
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In a study previously pu bli shed (8), a population of 
patients with confirmed diagnoses of mild and moderate 
crs by sensory nerve latency evaluation were treated 
wi th the WTD for a period of eight weeks. The majority 
of these patients reported rel ief of symptoms within the 
first two weeks - nocturnal awakening being the fi rst 
symptom to improve - and the mean peak latency ob­
tained in the mid-palmar region and wrist after treatment 
with WTO were near normal (8) . These results agree 
with the results obtained in the present study. An expla­
nation for these results could be that these subjects were 
at the slage of the process where the nerve damage is 
minimal or mi ld and, therefore, reversible. The fact that 
the re was remarkable improvement in symptoms and 
function obtained in both studies is very important. This 
indicates that the first stage of the crs is cri tica l for 
using a conservative treatment, thereby improving not 
only the symptoms, as has been previous ly reported (8), 
but also the loss of function. It wi ll be easy to corre late 
these results wi th the prev iously mentioned model pro­
posed, since all of the subjects will fa ll in the area of the 
figure covered by the e ll ipse. This area represents all 
indiv iduals who presented a clinical picture of mild , 
moderate, or severe symptomatology a long with no, 
mi ld , or moderate loss offunction. It is in this area where 
the neure-anatom ical changes present a high probability 
of being reversible. Of course, in this area are those 
people with clinical diagnoses of CTS with normal neu­
rophysiologic assessment. 

Sixteen months after finishing the study, the authors 
performed a BQ in four subjects. During this period of 
time, all the su bjects con tinued in their occupations, 
requiring continuous repetiti ve motion of the wrist, and 
none of them used the WTD. This presented an excellent 
opportunity to test the durabili tyof theeffect of the WTD 
(Figures 4A alld 48). Interestingly, in all but one case, 
both symptom and function scores were still below the 
scores obtained before initiating the treatment with WTO. 
From these results, the authors infer that an explanation 
for this improvement could be the early intervention in 
the process. 

The model presented in th is report could ill ustrate 
nOI only the course of the crs but also the correct time to 
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ini ti ate conservative treatmenl. Alt hough o ne must con­
sider that any model has its on limitations, based on the 
morphologic changes of the med ian nerve observed at 
the beg inni ng of the patholog ical process previously 
reported (8,14), as well as the fi nding carried out by 
other autho rs ([5, 16), it is plausible to suggest the period 
where an early intervention should be taken in order to 
stop o r reverse the pathologic anatomical changes. The 
authors opine that subject'S who fa ll in the area of the 
figure covered by the e llipse are eligi ble for conservative 
treatment. However, subjects situated within the left half 
of the e lli pse (i.e. , any degree of symptomatology with­
out loss of function and carry ing out occu pations with 
high risk of developi ng CTS) are more prane to improve 
faster and better with conservati ve treatment. 

It is clear that there is always a continuing event that 
wil l trigger the neura-anatomical pathologic changes, 
and it appears to be the repetitive wrist motion . Hence, 
the authors suggest that the correct moment to initiate 
conservative manipu lations on the wrist in all those 
persons who are going to carry out any type of job that 
compromises the carpal tun nel is early in the cou rse of 
activ ity, prior to symptom presentation. This period is 
represented as a small circle in the Figure 5. 

The WTD, as opposed to other conservative treat­
ments of crs, uses a combination of neutral wrist posi­
tion, elongation, di straction, and decompression. All of 
these actions are highly beneficial at the fi rst stage of the 
process to avo id the progression of the anatomical alter-
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at ions and their neural consequences that cause the overt 
CTS syndrome. In the study previously reported (8), 30 
patie nts were treated with the WTD, and the authors 
concluded that the use of WTD consti tuted an appropri­
ate, safe, and effective treatment in mild to moderate 
CTS with improvement in the nerve conduction studies 
(8). These inves tigators also proposed that the use of the 
combi nation of these processes should be considered as 
a fi rst-line treatment for mild to moderate carpal tunnel 
synd rome (8). A very important characteristicofWTD is 
its portability which makes it poss ible to perform the 
treatment without the necess ity of goi ng to the heahh 
care prov ider's office. This is very important s ince the 
WTD can be used at the work place and , therefore, 
improves compliance and diminishes the poss ibility of 
the developmen t of th is syndrome. 

In conclusion , whi le the use of the WTD should be 
considered as a fi rst-line treatment for mild to moderate 
carpal tun ne l syndrome, it is also an important therapeu ­
tic tool to be used as a CTS prevent ive . It is also prudent 
to consider WTD as a preve nt ive treatment in persons 
who work in acti vities that will affect the carpal tunnel. 
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INTRODUCTION 

The complex world of the pain sufferer frequently eludes 
understanding by others, isolating those who live in it. 
Medical knowledge and definitions of pain are evolving 
slowly, creating bridges to those who are current ly iso­
lated. Contemporary sc ientific medicine characterizes 
pain with heterogeneous overlapping categories - tempo­
ral (acute, chronic), mechanistic (nociceptive, inflamma­
tory, neuropathic) orphenomenologic (eudynia, maldynia) 
( I). Current understandings of the complexity of pain 
recognize that pain results from somatosensory, cogni­
tive and emotional events, and, in the case of chronic 
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pain, neuroplastic changes that alter the physio logy and 
change nervous system responses to various stimuli (2,3). 
Congruent with these ex panded concepts of pain is the 
notion that pain must be understood as a multidimen­
sional phenomenon that requires a multi-disc iplinary 
approach to deliver care effectively and deliver care that 
meets medicine 's ethical call to rel ieve pain and suffer­
ing. Cassell (4,5) iterates the need for medicine to over­
come the Cartes ian view of mind and body and the 

For a commellt 011 this article see pages 34-35. 

associated dichotomies between subjective and objective 
data, and between person and object. Pain and suffering 
are experienced by persons, rather than bod ies . Pain can 
occur in any aspect of the person and may be perceived 
as the dest ruct ion of the life world. This perspective 
negates the dualistic separation of mind and body and 
places the person in a broader soc ial context. 
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