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Reading of the Mitsuda test: comparison between diameter
and total area by means of a computerized method
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The Mitsuda test is a skin test based on the individual’s immune response through
late and highly specific hypersensitivity reaction to the Mycobacterium leprae bacillus. A
negative reaction identifies individuals who present a higher risk of becoming ill if exposed
to M. leprae and, if they become ill, to develop the virchowian form of disease. The Mitsuda
test reading is performed by means of a millimeter ruler. The dermatoscopy is a method that
has not been used in the evaluation of cutaneous tests, although its use has increased in several
areas. The study aimed to compare the results between the standardized reading and the total
area of the Mitsuda test obtained by a computerized method which was structured by the
association of digital dermatoscopy, the Dermatology Web system and the Image Tool 3.0
software. Data collection was performed at the Dermatology Outpatient Clinic of the Eduardo
de Menezes Hospital, in Belo Horizonte, from November 2015 to August 2016. The sample
consisted of 100 leprosy domiciliary contacts. There was an excellent agreement between
the Mitsuda test (diameter and area), with a coefficient greater than 80%, and an excellent
correlation with the Spearman’s correlation coefficient (0.936). The intraclass correlation
coefficient indicated a low (0.219) but significant agreement between the two measurements.
In conclusion, there is a significant correlation between the standardized reading and the total
area of the Mitsuda test. Digital dermoscopy can be an alternative instrument of evaluation,
allowing the computerization and recording of the Mitsuda test.
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INTRODUCTION
The Mitsuda test is a skin reaction based on a delayed individual hypersensivity
response of cellular type and high-specificity against the Mycobacterium leprae
bacillus. It shows the ability of macrophages to digest bacilli that have been
phagocytosed. A positive reaction indicates that a person’s macrophages are capable
of destroying Hansen’s bacilli. A negative reaction identifies individuals who, if
exposed to M. leprae, present a higher risk of becoming ill and, if they become ill, of
developing the virchowian form of disease. The test helps classifying patients with
leprosy of the indeterminate and dimorphic groups. Macroscopic and histological
responses to Mitsuda test are very similar between contacts and patients1.
The Mitsuda test reading was standardized at the Madrid International Congress
in 1953. The reading technique is performed using a millimeter ruler, and the value
is obtained from the mean of the largest diameters2.
Aside from the Mitsuda test applicability in clinical practice for the classification
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of patients with leprosy, the test makes it possible to
identify contacts that may develop virchowian leprosy
and also to adopt preventive actions for contacts with
negative reactions3. This justifies its use from a clinical and
epidemiological point of view.
Considering that the Mitsuda test is not a well delimited
circle in every case and can manifest as an irregular area,
we sought to verify if there is a congruence between the
traditional form of measurement and the measurement of
the total area of reaction. The objective was to compare the
results between the standardized reading and the total area
of the Mitsuda test obtained by a computerized method.
By using this procedure, one could correlate the two forms
of measurement with the quality of the cellular immune
response in new studies.
In order to allow the recording of the Mitsuda test
reading and the calculation of the area, a computerized
method was adopted structured associating the digital
dermatoscopy, the Dermatology Web system and the Image
Tool 3.0 software.
Dermoscopy is a noninvasive diagnostic method in vivo
that assists in the evaluation of pigmented skin lesions. It
is also referred to as surface microscopy, dermoscopy or
epiluminescence microscopy. It allows the observation of
structures of the epidermis, the dermoepidermal junctionand
the papillary and superficial reticular dermis which are not
observable by the naked eye4-6.
The device used to perform the examination is the
dermatoscope, a portable instrument that allows the standard
increase of an image. The digital dermatoscope is a portable
device that allows an image to be recorded through a digital
camera. The image can be increased approximately 70-fold
maintaining its definition and allowing it to be captured
and stored5-8.
The primary indication for the dermatoscopy is to
establish the early diagnosis of melanoma and assist in
the differential diagnosis of melanocytic skin lesions. In
recent years, the use of dermatoscopy has been increasing
in various areas5,7,8 and it may also be more useful in the
context of leprosy.
The Dermatology Web system is used for the
photographic documentation of dermatological treatments
and encompasses photo storage functionality. It consists
of a digital image system that can be used on any mobile
platform or computer connected to the Internet. It has the
login password feature and information technology tools
that ensure the security and confidentiality of data stored
in medical records9.
The area calculation was performed using the Image
Tool 3.0 software. This software was developed at the
University of Texas for Microsoft Windows. It has several
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tools that allow the user to view, edit, analyze, process, save
and print grayscale or color images10.
In view of the above, this study intends to contribute to
innovation and optimization of the Mitsuda’s test use, besides
contributing to the development of new related studies.
MATERIAL AND METHODS
This research was carried out according to the
Resolution 466/12 of the Brazilian National Health Council
- Guidelines and norms regulating research involving
human beings. The project was approved by the Ethics
and Research Committee of UFMG, according to CAAE
Nº 2554988016000005149 and by the Ethics Committee
of Eduardo de Menezes Hospital.
Data collection was performed at the Dermatology
Outpatient Clinic of Eduardo de Menezes Hospital, in
Belo Horizonte, from November 2015 to August 2016. The
sample consisted of leprosy household contacts.
The Mitsuda antigen bottles were kindly provided by
the Immunology Technical Team of Lauro de Souza Lima
Institute, Bauru, Sao Paulo. Mitsudine is a suspension of
intact bacilli obtained from hansenomas of previously
non-treated patients and heat-killed. The concentration was
6.0 × 107 (60 million bacilli / mL) or 6.0 × 106 bacilli in the
inoculum corresponding to 100 uL (0.1 mL).
After signing the consent form, 0.1 mL of the Mitsuda
antigen was administered in the middle third of the anterior
face of the right forearm of the contacts. They were instructed
to return after 21-28 days to read the test. The Mitsuda
reaction was read according to the following protocol.
Standard reading
To identify the induration area after observation of the
appearance of the reaction, palpation of the test application
site, delimitation of the outer edges and positioning of
the millimeter ruler to measure transverse and horizontal
diameters were conducted. If erythema was observed
beyond the limits of induration, it was not considered in
the measurement. Diameters were then recorded in medical
records and in the research records. The test was considered
positive if the mean diameter was greater than or equal to
five millimeters, and negative if the value was less than
five millimeters.
Reading with computerized method
A Dino-LiteAM4113ZT dermatoscope featuring
1.3 Mega Pixel resolution and USB 2.0 interface (Figure 1)
was used. The digital dermatoscope was brought close to
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the skin of the contact and a record of the Mitsuda test
reaction was made by means of the software Dermatologia
web (Figure 2).

Figure 1- Dino-LiteAM4113ZT dermatoscope which features
1.3 Mega Pixel resolution and USB 2.0 interface.

After performing the delineation of the contours of the
reaction, the program presents the result of the total area
in square millimeters10. The technique for area calculation
is described below:
a) open the program, click file, open image;
b) the selected image will be displayed;
c) select the settings, select the calibrate spacial
measurements;
d) identify in the ruler the correspondence to one millimeter,
enter the value to be calibrated: one millimeter;
e) select “analysis” select the area;
f) select the area to be calculated;
g) after the selection, the program will calculate the
delimited area;
h) record the area and save the calculation: file/save as
(Figure 3).

The web dermatology platform can be accessed at
www.dermatologiaweb.com.br 9 upon accessing the
platform and logging in. Then, the reaction was recorded
according to the sequence described below:
a) register data of the individual;
b) select the dermoscopy option;
c) record the characteristics of the reaction;
d) select the body area where the reaction is present;
e) capture the image by dermatoscope;
f) save the data.

Evaluation of results

After the digital recording of the reaction, the area
calculation was performed using the Image Tool 3.0
software. This software has the ability to calibrate the image
in millimeters, provided that the image has been recorded
with a millimeter ruler close to the reaction.

An excellent agreement was observed, with a coefficient
over 80% and an excellent correlation between the Mitsuda
test (diameter and area), according to the Spearman’s
correlation coefficient (0.936). This result indicates that an
increase in Mitsuda test area is associated with an increase

In order to evaluate the agreement between the area of
the Mitsuda test obtained from dermatoscopy and the area
obtained from mathematical calculations, the Intraclass
Correlation Coefficient was used because it is a numerical
variable. Estimations of the coefficients with respective
Confidence Intervals of 95% (95% CI) were performed.
RESULTS

Figure 2 - Software dermatologia web: this system is used for photographic documentation of dermatological treatments and
encompasses photo storage functionality.

Rev Inst Med Trop São Paulo. 2019;61:e5

Page 3 of 5

Alecrim et al.

Figure 3 - The calculation of the Mitsuda test area using the Image Tool 3.0 software.
Table 1 - Correlation and concordance between measurements of the Mitsuda test area and the standardized reading in leprosy
contacts, HEM Ambulatory, 2015-2016.
Mitsuda test area (mm²) x Mitsuda (mm)

Coefficient

P-value

Spearman Correlation

0.936

<0.001

Intra-Class Correlation (Concordance)

0.219

0.014

in the diameter of the Mitsuda test (Table 1). The intraclass
correlation coefficient indicated a significant, although low
(0.219) agreement between the two measurements. Areas
between 18.56 mm2 to 19.55 mm2 corresponded to the result
of 5 mm in the conventional reading.
A significant correlation was observed between the two
readings of the Mitsuda’s test (diameter and area), according
to the Spearman’s correlation coefficient (0.936).
DISCUSSION
The computerized technique to obtain the Mitsuda test
area can be used as an alternative to the reading of the
Mitsuda test, since it presents an excellent correlation with
the standardized reading. The low agreement observed can
be related to the variability of the results in the calculation
of the total area, which varied between 0 and 79 square
millimeters (mm2), while the measurement by the diameter
generally vary from 0 to 10 millimeters.
The use of computerized tools offers possibilities for
collecting and storing information, facilitates scientific
researchand contributes to clinical practice11,12. This method
provides computerization of the record, to the watchfulness
of leprosy contacts and to the structuring of new research
related to Mitsuda’s test. This method of analysis enables
the registration, computerization and greater precision of
results. The advantage of using the area calculation with
the computerized method is that it can be a useful tool to
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improve reading precision and it allows the computerization
of records. By means of computerized methodology one
can obtain both, the diameters mean and the total area of
the Mitsuda test.
Regarding the watchfulness of leprosy contacts, the
Mitsuda test could be a cost-effective method to evaluate the
cellular immunity, when compared to other immunological
tests.
The application of this method has potential for the
immune response evaluation in leprosy patients and
contacts. The registration of the Mitsuda test is important
for the monitoring of leprosy contacts, mainly of the ones
with greater risk of illness. The image registration can
be used for mapping in order to identify in the contact
population, and hose who would probably have lower
cellular immunity responses in relation to leprosy. This
would be a direct contribution to the epidemiological
watchfulness of contacts.
According to the results of the present study, this method
can be used in reference centers of leprosy. However, it
can be extended to other health services. In Brazil, the
implementation of Tele Saúde in the Computerization
System of the National Immunization Policy is an example
that it is possible to work with technological tools in the
cities13,14.
The proposed technique has an innovative aspect not
only to evaluate the Mitsuda test, but also in the scientific
field. From the computerized reading, new perspectives on
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the interpretation of the test can be evaluated and discussed
as well as the evaluation of the total area in immunological
or genetic studies.
Since leprosy is a neglected disease15, additional efforts
of the scientific community and health services need to be
made so that new methods and technologies can be inserted
in its prevention and control.
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