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Objective Grading of the Loss of Pain and
Touch Sensations in Leprosy Patients'
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Current methods of evaluating the sen-
sations of pain and touch in leprosy pa-
tients, using a pin and cotton wool, respec-
tively, are crude. For evaluating pain
sensation, it is difficult to keep a constant
pressure on the pin. Moreover, the angle of
the pin and the quality of its tip also affect
the intensity of the stimulus. Evaluation by
different individuals can add further errors.
Similarly, the touch stimulus can also vary
from one individual to another and from
one test to another. Hardy, et al. (2) devised
a system of exposure to thermal radiation
to evoke a pain sensation and to measure
the pain threshold. Although the system was
accurate, it was too complicated for routine
use. Antia, eta!. (I) used a straight and sharp
cutting needle loaded with a 4 g weight as
a standardized pain stimulus. This system,
however, did not have any provision for
grading sensory loss. For grading the loss of
touch sensation, nylon threads of different
thicknesses have been used by different
workers (1.4.5."). One of us (') designed
three devices for applying standardized
stimuli and for grading the loss of the tem-
perature, pain, and touch sensations. The
method of grading the loss of temperature
sensation (3) and preliminary studies on
grading the loss of touch and pain sensations
(8) have already been reported.

The present report describes the further
use of these devices for testing and grading
the loss of pain and touch sensations.
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MATERIALS AND METHODS
Pain Sensation Testing and Grading de-

vice. This measuring device (Fig. 1) consists
of a spring-loaded needle which protrudes
from a metallic housing. The tip of the needle
is especially designed and is used to provide
the pain stimulus. At the other end of the
housing is a piston divided into four equal
parts along its length. By pressing the piston
to varying lengths, the pressure on the needle
can be increased to obtain stimuli of graded
intensities.

Touch Sensation Testing and Grading
device. This measuring device (Fig. 2) con-
sists of a bead mounted on the tip of a stain-
less-steel wire. The wire is connected to a
spring-loaded piston which can move the
wire in and out of a metallic housing. The
diameter and the length of the wire when
fully protruded are 0.4 mm and 40 mm,
respectively. When the bead is pressed
against the skin to produce a gentle bend in
the wire, it provides a measured touch stim-
ulus. By step-wise decreasing the length of
the wire protruding from the housing, the
intensity of the touch stimulus can be cor-
respondingly increased.

Subjects. This study was undertaken on
leprosy patients, mostly TT, BT, or BL.
None of the patients was in reaction. In the
initial 97 patients, grading of the loss of pain
and touch sensations was carried out only
at the center of the lesion. This grading was
repeated at every subsequent visit of the
patient, and the grades so obtained were
compared with the grades recorded previ-
ously. Later on in this study, the whole le-
sion was charted on a centimeter-graph pa-
per and the sensory loss at some of the 1
cm square areas of the lesion was graded.
This charting was repeated at every subse-
quent visit of the patient. All patients were
given specific treatment for leprosy with two
or even three drugs.

Testing methods. The sensory loss at the
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FIG. 1. Pain Sensation Testing and Grading device.^FIG. 2. Touch Sensation Testing and Grading de-
vice.

lesion was graded by comparison with the
sensation perceived at the corresponding
unaffected area on the opposite side of the
patient's body, or on the unaffected area
adjoining the lesion in case the contralateral
side of the body was also involved.

The pain sensation was tested by pressing
the needle of the Pain Sensation Testing and
Grading device against the skin area with a
pressure which pushes the needle complete-
ly inside the metallic housing. The stimulus
was applied first at the unaffected normal
skin and then at the affected skin area. If
the patient perceived pain on the lesion equal
to the pain sensation on the normal skin,
the sensory loss was graded as 0 (no sensory
loss). In case he perceived it as less, the
intensity of the stimulus was increased step-
wise until the patient perceived it to be equal
to the sensation on the normal skin. The
sensory loss was graded accordingly. If the
patient did not perceive the stimulus of even
the maximum intensity, the sensory loss was
considered to be grade 5 (complete loss).

The touch sensation was tested in a sim-
ilar manner by comparing the sensation on
the lesion with that on the contralateral nor-
mal skin.

TABLE 1. Grades of sensory loss at the
center of the lesion of leprosy patients.

No. of lesions having
Sensation^sensory loss of grade^Total

0 1 2 3 4 5

Pain
Touch

8
12

6
3

14
5

26
9

19
15

37
22

110
66

RESULTS
The first part of this study included 97

patients, 63 males and 34 females between
12-80 years of age, having had the disease
for 3 months to 17 years. In 13 patients,
two lesions were evaluated, making the total
number of lesions 110. Forty-four lesions
were evaluated for pain sensation only, while
the remaining 66 were evaluated for both
pain and touch sensations. The grades of
sensory loss at the center of these lesions
during the patient's first visit are given in
Table 1.

Forty-six of these lesions were evaluated
again at a later date for both pain and touch
sensations. For the pain sensation, 17 le-
sions showed a decrease in the grade of sen-
sory loss, indicating an improvement in the
perception of pain. Four lesions showed an
increase in grade (Table 2), while the re-
maining 25 did not show any change in
grade. Of the 17 lesions showing a decrease
in grade, three had complete loss of pain
sensation at their first visit. Similarly, for
the touch sensation 10 lesions showed a de-
crease, 1 lesion showed an increase (Table
3), while the remaining 35 did not show any
change in grade of sensory loss. Of the ten
lesions which showed a decrease in grade,
five lesions had complete loss of the touch
sensation at their first visit. These changes
in the grades of sensory loss for both pain
and touch sensations occurred at intervals
ranging between 2 and 40 weeks.

Twenty-eight lesions in 21 patients were
studied by charting the whole lesion. Three
of these lesions had complete loss through-
out the lesion, while four lesions had no loss
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TABLE 2. Change in grades of pain sen-
sation following specific treatment fbr kp-
rosy.

TABLE 3. Changes in grades of touch sen-
sation following specific treatment for lep-
rosy.

1 3 / 4
/ 2 1 4
3 2 1 4
4 3 0 24
5 5 4 8
6 2 I 4
7 3 / 12
8 2 I 4
9 5 3 16

10 4 1 8
I 1 3 / 2
1/ 4 3 9
13 3 4 40
14 2 3 4
15 3 1 14
16 4 1 32
17 4 5 16
18 3 2 P
19 / 3 4
20 1 1 /
21 5 2 24

of sensation for either touch or pain. In the
remaining 21 lesions, the sensory loss for
pain ranged between grades 1 and 4. For the
touch sensation, 2 lesions had complete loss,
1 lesion had no loss, and in 18 lesions the
sensory loss ranged between grades 1 and
4. Eleven of these lesions were evaluated
again on a subsequent visit after 2-18 weeks.
Seven of these lesions showed a decrease for
touch sensation only, while two lesions did
not show any change for either sensation.
The size of four lesions decreased and one
lesion increased in size.

Sensory loss in these lesions was neither
uniform nor always maximum at the center
of the lesion. At the margin of the lesions,
however, it was generally less in comparison
to the central area. The grades of sensory
loss in one of the lesions charted on the first
visit and two subsequent visits, at 4 weeks
of 4 and 18 weeks, respectively, are shown
in Figure 3.

DISCUSSION
The perception of touch and pain stimuli

is likely to vary depending upon the alert-

1
1

5
5

3
4

24
8

3 / I 4
4 5 0 40
5 5 4 32
6 3 1 12
7 1 1 12
8 4 5 4
9 3 1 P

10 / 1 /
11 5 3 24

ness of the patient, emotional status, con-
dition of the skin, and the immediate en-
vironment of the individual (10). In addition,
the perceptibility can also vary from indi-
vidual to individual and from one area of
the body to another in the same individual.
It has been reported to be less in adults than
in children and less in females than in males
(10). However, when the grading of sensory
loss is based on comparison of the percep-
tion at the affected skin area with that at the
contralateral unaffected area of the same in-
dividual at the same time, the effect of these
factors would tend to be eliminated.

The reproducibility of our method was
checked by grading the sensory loss in each
of the 1-cm-square areas of the entire lesion
in three patients by two independent in-
vestigators. The grades of sensory loss ob-
tained by the two investigators were iden-
tical in most of the areas although in some
areas the values differed by one grade. This
confirms that our method of testing is by
and large reproducible and that these de-
vices are useful in objectively grading the
loss of these sensory modalities.

The grading of sensory loss and the chart-
ing of lesions is especially useful in objec-
tively evaluating the progress of the lesion.
Changes in size as well as in sensory loss
can easily be compared with previous rec-
ords. It is also interesting to note that sen-
sory loss is neither uniform all over the le-
sion nor always maximum at the center of
the lesion.
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FIG. 3. Outline of a lesion with grades of sensory
loss at each centimeter square area at first visit (a),
second visit after 4 weeks (b), and third visit after 18
weeks (c).

SUMMARY
Two new instruments named Pain/Touch

Sensation Testing and Grading devices,
which provide standardized and graded
stimuli of pain and touch, respectively, were
employed to grade the sensory loss at the
center of 110 lesions in 97 patients. The
grades of sensory loss for pain were 0 (no
sensory loss) in 8 lesions, 1 in 6 lesions, 2
in 14 lesions, 3 in 26 lesions, 4 in 19 lesions,
and 5 (complete loss) in 37 lesions (total
110 lesions). Grades of sensory loss for touch
were 0 in 12 lesions, 1 in 3 lesions, 2 in 5
lesions, 3 in 9 lesions, 4 in 15 lesions, and
5 in 22 lesions (total 66 lesions). Reevalu-
ation done after 2-40 weeks in 46 of these
lesions revealed that the grade for pain had

decreased in 17 lesions, increased in 4, and
remained the same in 25. The grade for loss
of touch sensation had decreased in 10, in-
creased in 1, and remained the same in 35.

Grading of the sensory loss in most of the
1-cm-square areas of the entire lesion, done
in 19 patients (26 lesions), revealed that the
sensory loss was not uniform all over the
lesion and it was also not maximum at the
center of the lesion, though generally it was
less at the margin in comparison with the
central area. Follow up of 11 of these lesions
revealed a decrease in the grades in 7 lesions
for both pain and touch sensations, while 2
lesions showed a decrease in the grades for
touch sensation only. A concomitant de-
crease in the size of the lesion was also ob-
served in four lesions, while in one lesion
there was an increase in size.

It is concluded that objective grading of
the sensory loss in a lesion can be a useful
additional parameter in assessing the pro-
gress of leprosy patients.

RESUMEN
Se emplearon 2 nuevos instrumentos parzi probar y

cuantificar Li senszición de dolor y toque en el centro
de 110 lesiones en 97 pacientes. Los grados de pérdida
sensorial al dolor fueron 0 (no pérdida sensorial en 8
lesiones, 1 en 6 lesiones, 2 en 14 lesiones, 3 en 26
lesiones, 4 en 19 lesiones, y 5 (pérdida completa) en
37 lesiones (110 lesiones en total). Los grados de per-
dida sensorial al toque fueron 0 en 12 lesiones, 1 en 3
lesiones, 2 en 5 I- iones, 3 en 9 lesioncs, 4 en 15 le-
siones, y 5 en 22 lesiones (total 66 lesiones). La re-
evaluaciOn hecha después de 2 a 40 semanas en 46 de
estas lesiones revelO que la sensaciOn al tacto dismi-
nuyó en 17 lesiones, aumentO en 4, y permaneciO igual
en 25. La sensación al dolor disminuyó en 10, aumentó
en 1, y permaneció sin cambio en 35 lesiones.

La graduaciOn de la pérdida sensorial en la mayoria
de las areas de 1 cm1 de la lesion entera, hecha en 19
pacientes (26 lesioncs), revelO que la pérdida sensorial
no fue uniforme sobre toda la lesion y que tampoco
fue maxima en el centro de la lesion, aunque en general
fue menor en los mai-genes que en el area central. El
seguimiento de 11 de estas lesiones revelO una dis-
minuciOn en los grados en 7 lesiones tanto para dolor
y para toque, mientras que 2 lesiones solo mostraron
una disminuciOn de la sensaciOn al toque. En 4 lesiones
también se observó una disminuciOn concomitante en
el tamario de la lesion mientras que en una lesion bubo
un increment° en tamafio.

Se concluye que la graduaciOn objetiva de la pérdida
sensorial al dolor en una lesion puede ser un pararnetro
adicional, Util en el establecimiento del progreso de un
paciente con lepra.
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RESUME
Pour mesurer la perte de la sensibilite au centre de

II() lesions chez 97 !naiades on a utilise deux nouveaux
instruments, le "Pain/Touch Sensation Testing" et des

instruments de gradation (Grading devices). Ces deux

nouvelles methodes permettent de stimuler la douleur

et le toucher (rune maniere standardisee et graduee.
Dans huit lesions, on n'a enregistre aucune perte
sensation ft la douleur. Line perte de degré I a ine. notee

dans 6 lesions, de degre 2 dans 14 lesions, de degre 3
dans 26 lesions, de degré 4 dans 19 lesions, et de degre

5 (perte complete) dans 37 lesions. On a note one perte
de la ciouleur dans 110 lesions no total. En cc qui

concerne la perte du sens du toucher, aucune perte n'a
été notée dans 12 lesions; des pertes de degre 1 ont été

observées dans 3 lesions, de degre 2 dans 5 lesions, de
degre 3 dans 9 lesions, de degre 4 dans 15 lesions et

de degre 5 dans 22 lesions, soit au total dans 66 lesions.
Ames 2 a 40 semaines, on a procede a une réévaluzition

au niveau de 46 de ces lesions, avec les resultins sui-
vants: la perte de la sensation ft la douleur apres avoir

retrograde. dans 17 lesions, s'etait aggravee dans 4, mais

élan demeurée sans changement dans 25; en cc qui
concerne la perte du toucher, elle avait retrograde. dans

10 lesions, s'était aggravée dans one, et ne présentait
aucun changement dans 35 lesions.

Au niveau de 26 lesions, présentes chez 19 =lades,
on a procede ft Ia mesure de la perte sensitive dans la
quasi entierete d'une zone de I cmi, correspondant
rentiereté de la lesion. Ceci a revel& que la perte de la
sensation n'était pas uniforme partout dans la lesion,

qu'elle n'était pas davantage plus prononcee au centre
de la lesion, mais que le plus souvent ellc était moms

nette a la peripherie par comparaison au centre.
Un SLIM de 11 de ces lesions a révéle one retrogra-

dation dans 7 lesions ft la lois pour le sens du toucher
et celui de la douleur; 2 lesions ont present& une re-
trogradation limitee au sens du toucher uniquement.
Une diminution correspondante de la dimension des

lesions a Cie observée dans 4 lesions, alors que dans
one lesion on a releve one augmentation de cette di-

mension. On en conclutque la mesure objective de la

perte de la sensibilité au niveau des lesions de lepre
peut constituer parametre supplementaire utile pour
suivrc revolution de la maladie.
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