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a b s t r a c t

Objective: to compare the SALSA and risk awareness scales with the DASH scale in assess-

ments on leprosy surgery.

Method: before the operation and 90 days afterwards, we applied the tests to 14 patients (11

females and three males) of ages from 28 to 67 years, who were operated between November

2011 and May 2012.

Results: the patients were evaluated after the operation using the SALSA and DASH scales,

to measure their relationships and results.

Conclusion: despite the small sample, this study showed that there were similar relationships

of results between the SALSA/risk awareness and DASH scales.
© 2014 Sociedade Brasileira de Ortopedia e Traumatologia. Published by Elsevier Editora

Ltda. All rights reserved.
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r e s u m o

Objetivo: comparar as escalas funcionais Salsa (Screening of Activity Limitation and Safety

Awarenses)/consciência de risco e Dash (Disabilities of the Arm, Shouder, and Hand) nas

avaliações de cirurgias hansênicas.

Método: aplicamos os testes no pré-operatório e com 90 dias de pós-operatório em 14

pacientes, 11 do sexo feminino e três do masculino, entre 28 e 67 anos, operados de novembro

de 2011 a maio de 2012.

Resultados: os pacientes foram avaliados no pós-operatório pelas escalas Salsa/consciência

de risco e Dash para aferir suas relações e seus resultados.

Conclusão: este estudo, apesar da casuística pequena, demonstrou que há relação similar

dos resultados entre as escalas Salsa/consciência de risco e Dash.
© 2014 Sociedade Brasileira de Ortopedia e Traumatologia. Publicado por Elsevier Editora

Ltda. Todos os direitos reservados.
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Introduction

Brazil today has the second highest number of notified leprosy
cases worldwide and, unfortunately, the state of Mato Grosso
is prominent in this regard because of its high incidence of the
disease. For functional assessments before, during and after
clinical and/or surgical treatment, the Brazilian Ministry of
Health uses a test protocol based on physical examinations
and responses to questionnaires, including the SALSA/risk
awareness scale.1–4 These tests are applied by a variety of
healthcare professionals who have been properly trained, but
the results are examiner-dependent.

Experienced professionals often question the results from
these standard tests, since there is the impression in some
cases that the real functional result observed and the results
from clinical examinations do not correlate with the scores
obtained from the SALSA/risk awareness scale.

We decided to apply the DASH classification together with
SALSA and compare them among patients who underwent
operations. Unlike SALSA, DASH is an instrument that eval-
uates specific function and symptoms of the upper limbs as a
functional unit, whereas the Ministry of Health’s scale gener-
alizes the functioning of both the upper and the lower limbs in
the final score. Thus, if patients present good lower-limb func-
tion and poor upper-limb function, the final score would be
“fair”, despite their complaints.5–7 The objective of the present
study was to use the SALSA/risk awareness and DASH scales to
compare the results among patients with leprosy who under-
went operations at the Cuiabá University General Hospital, in
order to release the ulnar nerve in the elbow and the median
nerve in the wrist.

Materials and methods

Between November 2011 and May 2012, 14 patients who were
selected from the orthopedics residency outpatient service of
the Cuiabá University General Hospital took part in this study.
The inclusion criteria were that these patients had to undergo
operations for decompression of the ulnar nerve in the elbow
and the median nerve in the wrist, performed by the same
team of surgeons; they had to have a diagnosis of leprosy
and be under treatment by means of polychemotherapy, with
or without associated use of prednisone, tricyclic antidepres-
sants (amitriptyline) and anticonvulsants (carbamazepine);
and they had to have an indication for surgery in accordance
with the regulations of Joint Ordinance No. 125/2009 of the
Ministry of Health,8 as described in Table 1. The study was
approved by the Research Ethics Committee of the Cuiabá
University General Hospital, under protocol no. 032165/2012.

Surgical techniques

Decompression of the ulnar nerve in the region of the ulnar
nerve groove in the humerus
In the surgical center, the patients underwent blocking of
the axillary or brachial plexus, with a tourniquet fitted as
proximally as possible in order to allow the incision to be
extended. A medial incision was then made, in which the deep
planes preserved the nerve branches present in the region

Fig. 1 – Decompression and transposition of the ulnar
nerve in the elbow. Large arrow: ulnar nerve; small arrow:
medial epicondyle.

as much as possible, until reaching the plane of the ulnar
nerve, which was carefully dissected. A distal incision was
made in the Osborne ligament and the medial intermuscular
septum was sections. When indicated, epineural neurolysis
was performed with the aid of a surgical magnifying glass and
a longitudinal incision was made in the anterior face of the
nerve, along the path of greatest compromise. This was fol-
lowed by subcutaneous anterior transposition of this nerve,
above the medial epicondyle, without applying tension.

The nerve branch to the ulnar flexor muscle of the car-
pus was preserved. After the transposition, the subcutaneous
tissue of the skin adjacent to the nerve was sutured using
absorbable 4.0 thread in the muscle fascia, and a tunnel wide
enough to stabilize the nerve anteriorly to the medial epi-
condyle and prevent it from reducing spontaneously to the
cubital canal was created.

The skin was sutured using separate stitches of 4.0 nylon,
and plaster-cast immobilization involving the upper arm, fore-
arm and hand was applied, with the elbow extended at 110◦,
wrist in neutral position and metacarpals and phalanges free,
for a two-week period. The dressings were changed every week
and the stitches were removed after 15 days. Physiotherapy
was indicated for progressive recovery of joint mobility (Fig. 1).

Decompression of the median nerve at wrist level
The same anesthesia as described above was used. The volar
incision was started in the palm and the transverse ligament
of the carpus was released, while taking care to maintain the
option of epineural neurolysis, as described earlier. The skin
was sutured using 4.0 nylon. This was followed by the same
postoperative care, since this procedure was performed con-
comitantly with that of the ulnar nerve. The postoperative
care consisted of application of weekly dressings, removal of
the stitches and removal of the plaster-cast splint (which had
extended from the axilla to the palm), two weeks after the
operation, with subsequent physiotherapeutic rehabilitation
(Fig. 2).

The physiotherapy consisted of physical means for pain,
edema and inflammation, with avoidance of heat. The
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Table 1 – Patient number, clinical form and use of associated medications.

Patient number Clinical form Polychemotherapy (months) Prednisone Carbamazepine Amitriptyline

1 Virchow 12 Yes No No
2 Virchow 12 Yes No No
3 Virchow 12 No No No
4 Virchow 6 Yes No No
5 Dimorphous 12 Yes Yes Yes
6 Virchow 6 Yes No No
7 Virchow 24 Yes Yes Yes
8 Tuberculoid 12 Yes Yes Yes
9 Dimorphous 12 Yes Yes Yes

10 Dimorphous 24 Yes No No
11 Tuberculoid 12 No Yes No
12 Dimorphous 12 Yes No No
13 Virchow 24 Yes No No
14 Dimorphous 12 Yes No No

intensity and frequency of the sessions were arranged indi-
vidually in conformity with each patient’s clinical evolution.

The patients were interviewed approximately three
months after the operation so that responses to the SALSA/
risk awareness and DASH questionnaires could be obtained.
These results are shown in Figs. 1 and 2, with their respective
scores.

To make the results from the DASH questionnaire compa-
rable with SALSA, we used the following equation:

Sum of the results from the DASH questionnaire : (30 − 1) × 25

= score from 0 to 100

The scores for DASH are:

1–20: no limitation.
21–40: mild limitation.
41–60: moderate limitation.
61–80: severe limitation.
81–100: very severe limitation.

The scores for the SALSA scale are:

10–24: no limitation.
25–39: mild limitation.

Fig. 2 – Decompression of the median nerve, through
opening the carpal canal. Arrow: transverse ligament of the
carpus.

40–49: moderate limitation.
50–59: severe limitation.
60–80: very severe limitation.

Results

Among the 14 patients, the clinical forms encountered were:
two with tuberculoid leprosy, five with dimorphous leprosy,
seven with Virchow leprosy and none with the indeterminate
form. There were 11 female patients and three male patients.
Their ages ranged from 28 to 67, with a mean of 44.9 years.

The results from the 14 patients operated are shown in
Tables 2 and 3.

Table 3 shows the patients’ functional results in relation to
the SALSA and DASH scales.

The statistical analysis was done by calculating Pearson’s
correlation coefficients (r = 0.985), which showed a strong pos-
itive correlation, as shown in Graph 1.

Discussion

Brazil has the second highest number of notified leprosy cases
worldwide. Preliminary data for 2011 showed that 30,298 new

Table 2 – Patient number and surgical and postoperative
results according to the SALSA and DASH scales.

Patient number SALSA/risk awareness DASH

1 34 35
2 54 49
3 42 32
4 30 24
5 43 38
6 40 35
7 55 37
8 25 19
9 51 40

10 26 24
11 35 35
12 40 52
13 51 54
14 74 60
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Table 3 – Functional results on the SALSA and DASH scales.

SALSA DASH

Frequency % Frequency %

No limitation 0 0.00 4 28.57
Mild limitation 5 35.71 3 21.43
Moderate limitation 3 21.43 0 0.00
Severe limitation 3 21.43 5 35.71
Very severe limitation 3 21.43 2 14.29
Total 14 100.00 14 100.00

cases were notified, with a general coefficient of 15.88/100,000
inhabitants, which is considered to be high. When this indica-
tor is stratified according to the state, the situations found are
more worrying, with hyperendemic states showing detection
coefficients greater than 40/100,000 inhabitants. Mato Grosso
has a coefficient of 77.8/100,000 inhabitants and leads this
index in Brazil.1–4 For correct diagnosis, the spectral concept of
leprosy needs to be understood: this makes it possible to cor-
relate the clinical and evolutionary course with the extent of
cutaneous-neural impairment, i.e. the characteristics of each
form of the disease. From this knowledge, tests and question-
naires that guide the therapy are applied, among which the
SALSA scale.9,10

In the hands of experienced professionals, evaluations
on surgical results leave the impression that there is often
no correlation between the real functional result observed
through clinical examination and the scores obtained from
the SALSA/risk awareness scale that is standardized by the
Ministry of Health.

Treatment for leprosy is limited not only by the bacillifer-
ous cure for the disease, but also by the functional limitations
and restrictions on social participation of individuals who are
affected by leprosy.2,3,5–7 Defining these limitations remains
a challenge for healthcare professionals, since it depends
both on the patient’s individual capacity to understand the
questions and the interviewing professional’s capacity to
make the questions clear. Thus, distorted results are often
generated.9–12 We decided to apply the DASH classification
and compare this with the scale that the Ministry of Health has
standardized. DASH is an instrument that assesses function
and symptoms in the upper limbs from the patient’s perspec-
tive. This is an instrument that, independent of the condition
or its location, assesses the upper limb as a functional unit.13

Our sample consisted mostly of the dimorphous and
Virchow forms, which was concordant with some of the litera-
ture, in which Virchow leprosy is the main form presented,6,10

but discordant with other studies that found greater concen-
tration of neuritis in the dimorphous form (41.6%) and at the
tuberculoid focus.14,15

Our cases were more frequently among women, with an
age range from 28 to 67 years and a mean of 44.9 years. This
age distribution shows the high prevalence of young patients
in endemic zones and is in agreement with the literature.2,3,5

Prednisone was being used by 87.5% of the patients and this
usage respected the limit of up to 1 mg/kg/day. Amitripty-
line was being used by 20.83% and carbamazepine by 29.16%,
which demonstrates the need for associated medications to
act on neuropathic pain.8

Surgical indications were established in the cases of per-
sistent pain and progressive neurological alterations, even
without completing the TTO with polychemotherapy, with
or without associated use of prednisone, carbamazepine and
amitriptyline for pain control.5 We followed the surgical prin-
ciples of the surgical manual put forward by the Ministry of
Health.16,17

Although the SALSA scale (Ebenso 2007; Brasil 2008) and
DASH scale have numerical scores and provide analyses of
functional activities going from no limitation to very severe
limitation, it is necessary to use the criteria of the SALSA scale
in order to compare them. Whereas the scores on the SALSA
scale start at 10 and end at 80, the DASH scale goes from 0
to 100. Another difference is the scoring interval between the
degrees of limitation. For example, there are 14 points between
the scores 25–39, which characterize mild limitation. On the
other hand, there are nine points for moderate limitation,
which goes from 40 to 49 points.

To bring these scores closer together, we used the following
equation:

Sum of the results from the DASH questionnaire : (30 − 1) × 25

= score from 0 to 100

The scores on the DASH scale (1–20 no limitation; 21–40
mild limitation; 41–60 moderate limitation; 61–80 severe limi-
tation; and 81–100 very severe limitation) can be brought closer
to those of the SALSA scale: 10–24 no limitation; 25–39 mild
limitation; 40–49 moderate limitation; 50–59 severe limitation;
and 60–80 very severe limitation.

The frequency distribution according to the categories
presented in Table 3 demonstrates some differences and sim-
ilarities between the scores on the SALSA and DASH scales.
The items of no limitation and moderate limitation were dis-
cordant: no patients according to the SALSA scale and four
according to DASH for the category of no limitation, and three
and zero, respectively, for the category of moderate limitation.

There were similarities with regard to the category of mild
limitation, with five patients according to the SALSA scale and
three according to DASH, and also in the categories of severe
and very severe limitations, with three and five and three and
two, respectively. The explanation for this may be that the cat-
egories of mild, severe and very severe have very similar scores
in SALSA and DASH.

There are difficulties in making the analysis because of the
discrepancy in the scoring system between the DASH scale (up
to 100) and SALSA (up to 80), as well as the irregularities in the
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Fig. 3 – DASH score versus SALSA score.

intervals. Another issue is the absence from the SALSA scale
of items such as musical and sports skills, which are present
in the DASH scale.

Even though the sample size was small (14 patients), which
resulted from the highly selective inclusion factors, the statis-
tical analysis demonstrated that there was a strong positive
correlation, since the Pearson correlation (r) was 0.985, as
shown in Fig. 3. It can be seen in this that each patient analyzed
had results that were compatible between the SALSA and
DASH scales, given that they followed the same linear regres-
sion line. Thus, they were numerically proportional, since the
lower the score was, the better the functioning was.

Therefore, if there is a discrepancy in the surgical results
from the upper limbs between clinical observations and the
SALSA score, we suggest that the assessment should be com-
plemented through application of the DASH scale.

Conclusion

The relationships of the results are similar between the
SALSA/risk awareness and DASH scales.
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