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According to the 1953 Madrid classifica-
tion (") leprosy presents two polar types,
tuberculoid and lepromatous, and two
groups, indeterminate and borderline.

The chronic evolution of all clinical
forms of leprosy, with the exception of the
indeterminate form, may be interrupted by
acute episodes and sometimes these may
constitute the only manifestation of the dis-
ease. When these acute phenomena occur in
patients with a high degree of immunity we
say that they have the so-called reactional
tuberculoid disease, and when there is a
lower resistance such cases are called reac-
tional borderline cases (1.1.15. 2S. 36, 45,45)

The reactional tuberculoid cases present
with a highly positive Mitsuda test, are
smear-negative or have only few bacilli,
have none or little neural involvement, and
do not tend to downgrade toward a more
lepromatous form. On the other hand, bor-
derline reactional patients have a weakly
positive or negative Mitsuda test, are
smear-positive for acid-fast bacilli (AFB),
relapse very often without treatment, and
have a more unfavorable outcome (35).

These acute cases have always elicited
much discussion as to their classification in
spite of their differences in sonic clinical
aspects, bacilloscopy, Mitsuda test and evo-
lution. The behavior of the Mitsuda test in
these cases is variable ( ' ti. 27. 2ti. -12

) and the
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more positive the test, the more tuberculoid
the cases will be ('`').

Several classifications for the histology
of the Mitsuda test have been proposed, but
a general agreement on this issue is lacking

311' 37-is). All pathologists agree that a
positive test needs the existence of a tuber-
culoid granuloma, but most of them do not
take into consideration the presence or ab-
sence of bacilli. In addition, sonic researchers
believe that when there are bacilli in the
granuloma the test is negative (2. -").

However, this may not be true, and the
presence of bacilli inside the macrophages
in the granuloma may reflect only an inabil-
ity of these cells to cope with the bacilli un-
til the moment of the reading of the test,
that is, on day 28.

In this sense, Convit, et al. ('`') in 1972,
using a suspension with 640 million heat-
killed bacilli per milliliter, noted that lepro-
matous patients and Mitsuda-negative con-
tacts were not able to clear bacilli from tis-
sues in contrast to tuberculoid patients who
could do so.

Thomas, et al. (47) in 1980 studied lep-
rosy patients with different forms of the dis-
ease diagnosed according to Ridley and
Jopling's classification (40). Their purpose
was to characterize in detail the histologic
features of the Mitsuda test and its relation-
ship with the clinical examination and the
presence of bacilli in the histological prepa-
rations. Bacilli disappeared after 21 days in
tuberculoid (TT) patients. The clearance of
bacilli was not complete in the borderline
tuberculoid (BT) group in spite of similar
histological aspects. The bacilli persisted in
9 of 12 patients. The authors found a high
number of bacilli in the borderline leproma-
tons (BL) and lepromatous (LL) forms.

According to these facts and taking into
consideration the great similarity between
the reactional tuberculoid and reactional
borderline forms of the disease, the diffi-
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FIG. I.^Reactional tuberculoid leprosy.^ Fici. 2.^Reactional borderline leprosy.

culty in their differentiation, and the impor-
tance of the evaluation of the capacity for
the clearance of bacilli, we decided to study
the behavior of the Mitsuda test in these
two lcirms with the purpose to contribute to
their differentiation and to observe the rela-
tionship to prognosis and therapy.

PATIENTS AND METHODS
We reviewed the charts of 104 leprosy

patients from the files of the Lauro de
Souza Lima Institute, Baum, Brazil, who
had been diagnosed as reactional tubercu-
loid and reactional borderline cases, follow-
ing our own criteria based in part on the
Madrid Congress Classification Commis-
sion ("). All of them had had an acute onset
of their lesions. Reactional tuberculoid
cases presented with erythematous, raised,
well-edged papules, nodules and plaques all
over the body; little or no neural involve-
ment, skin smears were negative or had few
bacilli, and a Mitsuda test was positive. A
histopatholocal picture of these cases
showed a well-developed tuberculoid gran-
uloma with edema inside and outside the
cells, sometimes touching the epidermis;
few or no bacilli were detectable.

The reactional borderline cases showed
erythematous and edematous raised papules,
nodules and plaques (some of them with
edges not so sharply defined as in the tuber-
culoid cases), in general with pronounced
edema of the extremities and with several
nerves involved. Skin smears of the lesions
were always positive and the Mitsuda test
was negative or weakly positive. The histo-
pathological picture showed marked ede-
matous epithelioid granulomas filling a
great part of the dermis and separated from
the epidermis by a Unna band. Bacilli were
always present.

All of the patients were contacted but
only 37 agreed to participate in the study.
There were 19 females and 18 males, a■ed
12 to 74 years. Eighteen patients were clas-
sified as reactional tuberculoid (Group I )
and 19 as reactional borderline patients
(Group 2) (Figs. I and 2).

The patients Were submitted to dermato-
logical and neurological evaluation, and
smears and biopsies for bacteriological and
histopathological evaluation were taken
from the residual lesions. Clinical photo-
graphs that were taken at the beginning of
their treatment Were repeated at the same
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FIG. 3. Mitsuda reaction.

sites. Most of the patients exhibited only re-
gressive lesions.

In all of the patients, 0.1 ml human lep-
romin antigen (6 x 10" bacilli/nil) produced
at the Lauro de Souza Lima Institute was
injected intradermally into four sites, two in
each arm. Each site was chosen between the
two points previously tattooed with Nankin
ink (Fig. 3). The results of the skin tests
were registered at four intervals (days 30,
60, 90 and 120), taking into consideration
the clinical, histopathologic and bacillary
aspects.

Clinical readings were made by the same
person following criteria adopted by the
World Health Organization (WHO) ( 1"): (—)
negative; (±) doubtful, infiltration less than
3 mm; (+) papule between 3 and 5 min;
(++) papule larger than 5 mm: (+++) papule
equal to 10 111111 or more with our without
ulceration.

Five-millimeter punch biopsies were
made for histologic and bacillary readings.
In negative results, a more central area be-
tween the Nankin ink tattooed points was
selected for taking the biopsy. The speci-
mens were fixed in 10% formol and stained
by the hematoxylin and eosin (H&E) and
Faraco-Fite ( 17 ' 1 ') methods.

Histological classification criteria for the
Mitsuda tests was that proposed by Fleury
(I . 26. 45) :

Class Histological classification of lepromin test 
None or nonspecific chronic, focal inflamma-
tion

2^Chronic inflammation with histiocytes scattered
along collagen fibers

3^Chronic, nontuberculoid, granulomatous in-
flammation

4^Chronic, tuberculoid granulomatous inflamma-
tion
4a. Inflammation occupying a dermal area less
than 0.25 of the total dermis
40. Inflammation occupying a dermal area
0.25 to 0.50 of the total dermis
4c. Inflammation occupying a dermal area
0.50 to 0.75 of the total dermis
4d. Inflammation occupying a dermal area
larger than 0.75 of the total dermis

Classes I, 2 and 3 were considered as
negative, and class 4 was considered posi-
tive. Positives 4a and 4b were considered
weakly positive; subclass 4c was consid-
ered moderately positive, and subclass 4d
was considered strongly positive.

The criteria for registration of bacillary
load in the histologic specimens was the
bacterial index (BI) ("") adapted to this type
of examination ("). Bacilli in the necrotic
areas were not considered ( ").

An analysis of variancy ( 31 ) to compare
the groups and intervals related to the sizes
of the Mitsuda reactions was done.

Nonparametric statistical methods of
analysis ( 24 ) were selected for the histologic
and bacilloscopic aspects of the Mitsuda
test, mainly: a) Mann-Whitney method, to
compare the groups separately at each inter-
val; b) Friedmann method, to compare in-
tervals in each group with calculation of
statistics x 2 and p; c) Spearman correlation
coefficient at each interval, to study the as-
sociation among clinical and histological
variables. Statistics were considered signif-
icant when a p value was <0.05.

RESULTS
The clinical readings in millimeters and

the histological and bacillary values of the
Mitsuda tests in the two groups which were
obtained on days 30, 60, 90 and 120 are
shown in Tables 1 and 2.

Group I (reactional tuberculoid) showed
100% positive skin tests at the intervals
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TABLE I. Results of the clinical measure (in millimeters) of histological evaluation of
the values gif the bacilloscopv of Alitsuda test at each interval (in days) in Group I pa-
tients.

Clinical 11 istology Bacilloscopy

30 60 90 120 30 60 90 120 30 60 90 120

1 6.0 6.0 6.0 5.0 4(1 4(1 4d 4c 0 0 0 ()

1 6.0 4.5 3.0 2.0 4(1 4c 4c 41) 0 0 0 0

3 6.0 6.0 7.0 5.0 4c 4h 4c 41) 0 0 0 0

4 7.0 6.0 1.0 0.0 4c 4c 4h 4;1 0 (1 0 0

5 5.5 10.0 5.5 4.5 41) 4c1 4c 4c 0 () () 0

6 6.5 6.0 0.0 0.0 4/1 4(1 4c I 1 0 0 0

7 5.0 3.5 0.0 0.0 41) 4h 1 1 0 0 0 0

8 6.5 3.5 2.0 2.5 41) 4a 4ti 4a 1 0 1 0
9 4.5 5.0 2.0 2.0 4c 4c 1 1 7 0 1 0

I() 4.5 3.0 0.0 0.0 4c 411 I 1 1 0 0 0

11 6.5 4.5 3.0 2.0 4(1 4d 4b 4a 3 0 0 0

12 5.0 4.5 2.0 2.0 4c 41) 4ti 41) I () 0 1

13 7.0 6.5 6.5 5.0 4(1 4c 4c 4c 0 0 0 0

14 8.0 6.0 5.0 4.5 4c 4c 4c 4c 0 0 0 0

IS 7.0 6.0 4.5 3.5 4c 4c 4c 4c 0 0 0 ()

16 7.0 5.0 2.0 1(1 4d 41) 4h -lb 0 0 0 0

17 9.0 8.0 7.0 5.0 4(1 4(.1 4c 4c 0 0 () 0

18 7.5 5.0 1.0 1.0 4(1 4c 4h 4a 0 0 I ()

TABLE 2. Results of the clinical measure (in millimeters) of histological evaluation of
the values of the bacilloscopy of Mitsuda test at each interval (in days) in Group 2 pa-
tients.

Clinical Ilistology BaciI loscopy

30 60 90 120 30 60 90 120 30 60 90 12(1

1 6.0 5.0 5.0 2.0 4d 4c 41) 1 7 0 () 0
1_ 3.0 2.0 0.0 0.0 1 1 1 I (1 1- (1 (1

3 4.5 3.0 0.0 0.0 4it 4a I 1 3 1 0 0

4 0.0 3.0 0.0 0.0 4a 41) 1 4a 2 / 0 (1

5 0.0 3.5 0.0 0.0 4a 41) I 411 2 1 1 1

6 6.5 5.0 0.0 0.0 46 4c 4b 4a / 1 0 0

7 5.0 4.5 0.0 0.0 4c 4(1 4a 1 1 0 1 (1

8 5.0 5.0 4.0 3.0 4h 4c 4h 4c 0 0 () 0
9 4.5 4.0 2.0 3.0 4a 4c 4h 4a 1 1 0 0

I() 5.0 5.0 5.0 5.0 4c 4c 4c 4c 3 I I 0

11 5.0 4.5 3.5 3.0 411 4(1 4(1 4b / 0 1 1

12 3.0 2.0 0.0 0.0 I I I I 3 0 (1 0

13 1.0 3.0 0.0 0.0 4a 4a I I () 1 1 0

14 0.0 0.0 0.0 0.0 1 1 / I I 1 3 1_
15 3.5 2.0 2.0 0.0 4a 46 I 4a I 1 () 1

16 5.0 4.5 2.0 0.0 4b 4h 4a 4a 3 2 1_ 1

17 3.0 0.0 0.0 0.0 4a 4a 4a 4a 3 1 /_ 1

IS 3.5 3.0 2.0 2.0 4c 4h 4h 4a 0 7 3 3

19 0.0 0.0 0.0 0.0 I I 4a 4a 0 0 0 3



M, (30d)^rvl , (6)d) M, (120d)

2.5 ± 1.9 (a) I)
2.0
0
5.0

0.9^1.5 (I)) C
0
0
3.0

M (90(1)

3.2 2.5 (a) C
2.5
0
6.5

1.3^1.8 (b)
(1
0
4.0

x ± s
M(1GI
PIO
P90

x ± s
Md
PIO
P90

6.4 ± 1.2 (a) A
6.5
5.0
7.5

3.4 ± 2.1 (h) A
3.5
0
5.0

5.5 ± 1.7 (a) II
5.5
3.5
6.5

3.1 ± 1.7 (b) A
3.0
()
5.0

6,4
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TABLE 3. Mean and standard deviation (x ± s) median (Mil) and percentages (I'n)and
oldie clinical results of Mitsuda test in each group (G) at intervals of evaluation  (M

to M.,).

Different small letters: point out differences among groups (p <0.05).
Different capital letters: point out differences among the intervals (p <0.05).

corresponding to days 30 and 60. Positive
(++) tests were found in 77.78% of the
cases on day 30. The intensity of these re-
sults decreased gradually at subsequent in-
tervals.

Group 2 (reactional borderline) showed
73.69% positive skin tests at the three inter-
vals; 63.6% of them were equal to one plus
(+). In 21.05% of the patients in this group
the results were negative and 5.26% doubt-
ful. The positive results also decreased at
subsequent intervals.

In summary, according to the clinical re-
sults, the values for the Mitsuda reaction

decreased along the time of observation in
the two groups, the values for Group 1 be-
ing higher than for Group 2. Table 3 and
Figure 4 show the statistical evaluation of
the clinical results of the Mitsuda test.

The histological results of the Mitsuda
test in Group 1 patients showed that the test
was always positive on days 30 and 60. In
this group, 44.44% of the patients showed a
4d (high) reaction, 38.89% a 4c (moderate)
reaction, and only 16.67% of the patients
showed a 4b (weak) reaction at day 30.
Necrosis occurred in 44.44% of the cases
with a 4d reaction (62.50%) and a 4c reac-

Means

7

6 -

5 -

4 -

3 -

2 -

M1 (30)
^

M2 (60)
^

M3 (90)
^

M4 (120)
moments (days)

FIG. 4. Means of clinical results of Mitsuda test at each interval in Groups 1 and 2.^= Group I; • = Group 2.
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TABLE 4. Median (Md) and percentages (I'm and 1),,,,) of results of histological evalu-
ations of the Mitsuda test in each group at intervals of evaluation (M 1 and M4 ).

M, (30d) M, (60d) M (90d) M (120d ) Comparison
among intervals

Md 4c 4c 4b-4c 4b x' = 20.367
GI^PIO 4b 4h N N p <0.001

P90 4d 4d 4c 4c (M1 = M2) > (M3 = M4)

Md 4a 4h 4a 4a x= = 11.290
G2 PIO N N N N p <0.02

P90 4c 4c 4b 4h (M1 = M2) > (M3 = M4)

Comparison^p <0.001^p <0.05^p <0.05^p >0.05
among groups^01 > G2^GI > G2

^
01 > 02
^

G1 =G2

tion (28.50%). The intensity of the reaction
gradually decreased at the other intervals.

A histological evaluation showed that in
21.05% of the patients in Group 2 the re-
sults were negative. Among 78.95% of the
cases with positive results, 36.85% and
21.05% showed 4a and 4b (weak) reactions,
respectively; 15.79% showed a 4c (moder-
ate) reaction and only 5.26% showed a 4d
(strong) reaction. These figures decreased at
the other intervals.

Negative and weakly positive values (4b
and 4a, respectively) predominated strongly
in Group 2 cases at all intervals. The statis-
tical results are found in Table 4.

In Group 1 patients, 33.33% had positive
results and among them only 5.5% showed
results equal to (+++). Negative results were
found in all cases at day 60. However, posi-
tive results were still found in 16.67% of the
cases at day 90, but all with values equal to
one plus (+). On day 120, only one patient
presented a result equal to one plus (+).

In Group 2 patients, 73.69% had positive
results, ranging from (+) to (+++). Positive
bacteriological findings on days 60, 90 and
120 were 68.42%, 47.37% and 42.11%, re-
spectively.

Positive bacteriological results were
lower in Group 1 than in Group 2 patients
at all intervals. There were no differences
among the intervals in Group 1 patients, but
a trend in decreasing of the bacillary load
with time was observed in Group 2 patients.
Statistical analysis of the bacteriological
findings are given in Table 5.

DISCUSSION
Of the 37 patients studied, 81.09% were

aged 31 to 60, and there were no differ-
ences between the sexes.

Reactional cases, in which the acute
episodes are the disease itself, differ in sev-
eral aspects. Edema of the extremities,
neural involvement and malaise are most
frequent in reactional borderline patients.
There are also other differences from the
bacterial, histopathological, immunological
and evolutionary points of view. However,
nowadays these cases are labeled as a single
condition—reversal reaction—and the re-
actional tuberculoid is regarded as an old-
fashioned term and not used.

Nevertheless, it is important to establish
the differences that really exist between
them because they, in fact, help to better un-
derstand Hansen's disease and these differ-
ences have implications in the therapeutics.
It is often difficult to distinguish between
the two due to their similarities. Therefore,
the Mitsuda test could be a mainstay in
identifying these clinical forms.

Clinical evaluation of this reaction was
established by WHO ( 4'). For a long time,
the Mitsuda test has been utilized as an in-
direct criterion of resistance to infection
with Mycobacterium leprac. In addition,
from a histological point of view, a positive
result is the finding of a tuberculoid granu-
loma and, in general pathology, it is well
known that resistance to an infectious agent
corresponds also to the presence of a tuber-
culoid granu l oma I, 22, 

25.
 32s.) Taking into

consideration such facts, it could be useful
to look for a correlation between the clini-
cal aspects of these reactional cases and
several features of the Mitsuda test.

In the first place, the size of clinical infil-
tration of the Mitsuda test was compared
with the histological fraction. For this pur-
pose the method of evaluating the Mitsuda
test introduced by Fleury in 1987 based on
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Trindade ("), Arruda (1), Lastoria (25.2') and
based on Ridley's biopsy index () was
used.

Our results showed that after 3() days,
81.25% of the clinically positive, two plus
(++) Mitsuda reactions presented a histo-
logical picture corresponding to moderate
and strongly positive reactions, that is, the
granuloma occupied fractions of the dermis
between 0.5 and 0.75 and larger than 0.75,
respectively.

On the other hand, 50.15% of the clini-
cally positive, one plus (+) reactions showed
a histologically weak positive result, with
the granuloma occupying an area of dermis
smaller than 0.5. Taking into consideration
a positivity of the test in both groups, an as-
sociation in 93.75% of the cases was
demonstrated.

The clinical and histological results of
the Mitsuda test were positive in all of our
reactional tuberculoid cases (Tables 1 and
3) in accordance with the results of several
authors ('a. 5.27" 5 ").

In 1940, Souza Campos (43) admitted
that the Mitsuda test in reactional tubercu-
loid patients might be negative or weakly
positive. Several authors also admitted the
same thing (4. '(.=".21•3s). However, Cochrane
((4) only admitted as reactional tuberculoid
those cases with a positive Mitsuda reac-
tion. Cases with a negative result were la-
beled by him as intermediate. Later, in
1947, Souza Lima and Souza Campos (43)
reported different clinical results of the Mit-
suda test in those cases. They found 22.34%
negative results: in 3.4% the results were
doubtful, 22.34% showed (+) results,
32.19c/o showed positive (++) results, and
19.31% showed positive results equal to
(+++). These authors, taking into account
the great variability of results of the Mit-
suda test in reactional tuberculoid cases,
also admitted that those cases with negative
results might be considered as borderline.
Other authors had the same opinion, and
some of them admitted as reactional border-
line also those cases with a weakly positive
Mitsuda reaction (5. 12, 13, 2(1, 28, 35,44, 45).

Therefore, many authors in the 1940s al-
ready considered that true reactional tuber-
culoid cases would have a positive Mitsuda
test, would be more resistant to infection by
M. leprae and, consequently, would have a
more favorable evolution of the disease

(14. 45 ) Reactional borderline cases, on the
other hand, would be those cases with a
negative or only weakly positive Mitsuda
reaction with less resistance to M. leprae,
and would have a less favorable evolution
as well. Therefore, it is evident that early
authors already admitted the possibility of
the Mitsuda test to separate the reactional
tuberculoid cases from the reactional bor-
derline cases.

The results of our present study confirm
these suppositions. In the reactional tuber-
culoid group there was the highest grade of
positivity of the Mitsuda test whereas the
reactional borderline group showed more
weak or negative results. We obtained (+)
and (++) positive results in Group I . Most
of them were (++) with histologically mod-
erate and strong grades (Table 1). The mean
of the results showed a moderate positivity
(Table 3). These data agree with those of
Opromolla, et al. () who took into consid-
eration only values equal to or higher than 6
mm to identify this form of leprosy. These
results also enable us to place the reactional
tuberculoid cases at the tuberculoid pole of
the disease.

On the other hand, in the reactional bor-
derline group (Table 2) the amount of posi-
tive reactions was also high but the great
majority showed only weak positivity. In
this group the mean value of the Mitsuda
reactions corresponds to weak positivity,
lower than the reactional tuberculoid group.

The presence of necrosis is another fea-
ture that must be considered in the Mitsuda
test. Schuj man (") observed necrosis in
strongly positive Mitsuda reactions, and
several other authors also reported this find-
ing (22. 23" 26" 3"" "17). However, the occurrence
of necrosis was considered of no signifi-
cance by Michalany and Michalany in 1983
because it occurred only in 54% of their
cases

In our Group 1 patients, 44.44% showed
necrosis in the Mitsuda reaction. Necrosis
occurred in 62.50% of the patients with
more strong 4d and in 28.50% with 4c his-
tological grades after 30 days. We did not
observe necrosis in the reactional border-
line group where weakly positive 4a and
4b reactions predominated. These results
showed that there was a good correlation
between necrosis and a histologically posi-
tive Mitsuda test, and its occurrence was
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TABLE 5. Median (Md) and percentages (PR , and^of results of bacilloscopv of the
Mitsuda test in each group at intervals of evaluation (M 1 to M4 ).

M 1 M2 M3 M4 Comparison
among intervals

Md 0 0 0 () x= = 3.267
GI^PIO 0 0 O () p <0.30

P90 0 () Ml = N12 = N13 = N14

Md 0 0 x= = 7.026
G2^PI() 0 0 0 () 0.05< p <0.10

P90 3 Trend to decrease^time

Comparison^p <0.05^p <0.001
^

0.005< p <0.10^p = 0.05
among groups^GI < G2^GI < G2

^
GI <G2
^

GI <G2

•

more frequently observed in cases with
more strong reactions.

Bacillary evaluation was considered to
have great value, mainly related to the con-
cept of lysis or lysis speed which is the
same as clearance of bacilli ( 3. 9 ' -I4 ). The
presence of bacilli in the Mitsuda test was
more frequent in the reactional borderline
group (Tables 1, 2, 5).

Of the reactional tuberculoid cases,
77.78% showed negative results or the
presence of only a few bacilli on day 30.
This suggests that these patients were able
to clear the bacilli during this period. On
the other hand, 22.22% of the reactional tu-
berculoid patients with bacilli at day 30
cleared them afterward so that at day 60
they showed negative results or only the
rare presence of bacilli.

Bacilli were present in 73.69% of the re-
actional borderline cases at day 30 (Table
2), but if we consider the cases who were
negative at day 30 and who at the other in-
tervals showed the presence of bacilli, the
number increases to 94.74%. The analysis
of the presence of bacilli on other days of
observation also showed a trend to decrease
their numbers.

These facts suggested a different speed
of clearance of bacilli and, consequently, a
different "power" in dealing with them. As
to this point a striking difference between
the two groups was noted (Table 5). If these
results would be extrapolated to the clinical
situation, reactional borderline cases would
have a lower ability to clear bacilli than
would reactional tuberculoid cases.

The amount of bacilli in the histological
sections of the Mitsuda test correlated with
the size of the granuloma. Negative reac-
tions and small granulomas showed more

bacilli. Thus, the higher the ability to elimi-
nate bacilli, the larger the granuloma.

Analyzing the reactional tuberculoid
group (Table 1), there was decrease of pos-
itivity of the Mitsuda test at later intervals
but the test remained positive until day 120.
Similar behavior was observed in the reac-
tional borderline group. In addition, there
was a reduction in the histological reaction
at later intervals and a progressive diminu-
tion in the number of bacilli as well.

These facts may suggest that the inflam-
matory reaction diminishes progressively in
intensity as the bacilli are eliminated. More
intense reactions remain longer even when
bacilli are absent. It is also possible that the
lysis of bacteria releases antigens which
maintain the reaction. The latter explana-
tion was proposed by Hadler (") in 1953. In
addition, this may occur in the lesions dur-
ing the evolution of the disease as well, that
is, the persistence of granuloma even after
the disappearance of bacilli.

Reactional tuberculoid and reactional
borderline cases are very similar and in
many instances it is very difficult to distin-
guish between them. There are also no con-
ditions with which to evaluate the persis-
tence of bacilli in the lesions in cases under
treatment which could help in this differen-
tiation. However, this may be observed
through serial Mitsuda tests, where the
clearance of dead bacilli probably depends
only on the cellular immune response of the
patient.

Taking into consideration all of these
facts, reactional tuberculoid patients should
be linked to the tuberculoid pole of the dis-
ease. Ridley (")) when defining his TTs
(secondary TT) seems to suggest the same
thing.
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Another interesting aspect of this study
was that inactive patients showed the same
clinical, histopathological and bacterial re-
sults of the Mitsuda reaction observed in
the active phase of the disease.

When each case is evaluated separately it
is noted that some patients of the reactional
tuberculoid group behave as patients of the
borderline group and vice versa. This does
not invalidate the general conclusion be-
cause there should be different patterns of
response of the cellular immune systems of
each patient to M. leprae. Thus, a reactional
tuberculoid patient may show a reactional
pattern very close to that of a reactional bor-
derline patient and, therefore, there is little
difference in the granulomatous reactivity
and clearance of bacilli. This is impossible
to detect with the methodology employed
here. However, without treatment minimal
dilThrences should be sufficient for reac-
tional tuberculoid patients to be cured and
the reactional borderline patients to main-
tain infection indefinitely or to have a bac-
terial deterioration with clinical and histo-
logical alterations.

Some in vitro studies confirm the state-
ments above. Myrvant!, et al. (") and Bjune,
et al. (") have demonstrated that the polar
types and borderline subgroups show dif-
ferent mean values of response to tests of
cell-mediated immunity between them.
However, inside the same group there are
varieties of values with overlapping, and
among patients and neighboring subgroups
or of a subgroup with an adjacent polar type.

In conclusion, reactional tuberculoid and
reactional borderline cases are different.
The reactional tuberculoid form should be
better evaluated in its response to the Mit-
suda test because these patients are more re-
sistant to M. leprae; they have fewer bacilli,
they have a more favorable evolution, they
are stable, and they do not become worse
without treatment.

SUMMARY
The authors studied the Mitsuda reaction

in 37 leprosy patients (18 reactional tuber-
culoid, 19 reactional borderline cases) and
compared the results with clinical findings,
histopathology and bacilloscopy. Evalua-
tion of the Mitsuda reaction was carried out
on days 30, 60, 90 and 120. Most of the re-
actional tuberculoid patients showed a Mit-

suda reaction of +++ in opposition to the re-
actional borderline patients who showed
only +. Bacilloscopic analysis revealed that
in 75% of the reactional tuberculoid cases
there were rare or no bacilli; bacilli were
present in 95% of the reactional borderline
cases. The authors conclude that reactional
tuberculoid cases have a greater ability to
clear bacilli than reactional borderline
cases, and that the Mitsuda reaction is a
useful tool for the differentiation between
these two types of leprosy.

RESUMEN
Los autores estudiaron la reacciOn de NI itsuda en

37 pacientes con lepra (18 tuberculoides reaccionales

y 19 casos intermedios reaccionales) y compararon los

result:Rios con los hallazgos cl Inicos , histopatolOgicos

y baciloscOpicos en esos pacientes. La evaluaciOn de la

reacciOn de Nlitsuda se hizo a los (has 30, 60, 90 y 120.

La mayoria de los pacientes tuberculoides reaccionales

mostraron unit reacciOn de Mitsudit de 3+, en coin-

paraciOn con los pacientes interniedios reaccionales
que tuvieron luta reactividad prontedio de 1+. Los

anidisis baciloscOpicos revelaron que el 75% de los ca-
sos tuberculoides reaccionales tuvieron escasos bacilos

(o ninguno). Por el contrario, el 95% de los casos in-

terniedios reaccionales toy ieron bacilos. 1 A)S autores

concluyeron que los pacientes tuberculoides reitc-

cionales tuvieron mayor capacidad para eliminar bac i-
losque los pacientes intermedios reaccionales y quc la

reaccion de Mitsuda es unit herramienta titil pant la

diferenciaciOn entre estos dos tipos de lepra.

RÉSUMÉ
Les auteurs oat etudie la reaction de Mitsuda chez

32 patients atteints de lepre: 18 cas tuberculoides reac-
tionnels et 19 cas borderlines reactionnels. Ils ont com-

pare les resultats ()Nelms avec les donnees cliniques,

histopathologiques et bacilloscopiques. La reaction de
Mitsuclit hut evaluee an jours 30, 60, 90 et 120. La

grande majorite des patients tuberculoIdes reactionnels
ont montre une reaction de Mitsudit +++, contrastant

avee les patients borderlines reactionnels, qui oat loon-

Ire settlement tine reaction gradec +. L'anitlyse bacillo-

scopique a revele quc dans 75% des cas tutlerculOides
reaction nets, i I y avail soil tine absence, spit de rares

bacilles; les bacilles etaient presents dans 95% des cas

borderlines reactionnels. 1.es auteurs concluent gm: les
cas tuberculoides reactionnels presentent une capacite

eliminer les bacillcs plus importante que les cas bor-

derlines reactionnels, et que la reaction de Mitsuda est

tin test interessant a employer pour differencier ccs

deux types de lepre.
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