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Leprosy is a chronic mycobacterial dis-
ease caused by .1/jvohacteritini leprac hav-
ing special predeliction for skin, peripheral
nerves, and the mucosa of the upper res-
piratory tract. While lesions are confined to
skin and peripheral nerves in tuberculoid
leprosy, there is multisystem involvement
in lepromatous disease associated with con-
tinuous bacillemia in these patients. There
are conflicting reports regarding vascular in-
volvement in leprosy. Some workers have
demonstrated normal vessels C), while oth-
ers have found involvement of blood ves-
sels ('' 3. 3 . 15 ). Studies of vessels by angiog-
raphy alone ('' ' 9 ' 23 ) and with radiological
and histological techniques combined ( 7 22 )
have revealed frequent involvement of
small- and medium-sized peripheral arter-
ies. Leprous phlebitis has been mentioned
in early studies of vascular lesions of leprosy
(C.' "L 20), but only a few reports of definite
vein involvement are available in the cur-
rent literature (". 12 ).

The present study is an attempt to elu-
cidate the extent of venous involvement in
leprosy and its correlation with functional
impairment by venographic and histopath-
ological techniques.

MATERIALS AND METHODS
Twenty patients with bacillary-positive

borderline lepromatous to lepromatous
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(BL-LL) leprosy and ten patients with pau-
cibacillary tuberculoid to borderline tuber-
culoid (TT-BT) leprosy were selected at
random from the leprosy clinic of the Post-
graduate Institute of Medical Education and
Research, Chandigarh, India. The patients
were classified according to Ridley and Jop-
ling There were ten borderline lepro-
matous (BL) and ten lepromatous (LL) pa-
tients. The paucibacillary group had one
tuberculoid (TT) and nine borderline tu-
berculoid (BT) patients.

A majority of the patients (25) were males;
there were five females. Ages ranged from
18-60 years with a mean of 34.9 years. The
duration of the disease varied from 6 months
to 10 years with a mean duration of 4 years
in the bacillary-positive group. In the pau-
cibacillary group, the duration ranged from
3 months to 4 years, with a mean of 1.7
years.

In the multibacillary group, four patients
were partially treated with multidrug ther-
apy (MDT) with dapsone 100 mg daily; clo-
fazimine, 100 mg on alternate days, 300 mg
once a month; and rifampin 600 mg once a
month. One patient had completed 2 years
of therapy, and the remaining were untreat-
ed. In the paucibacillary group, two patients
were partially treated with dapsone 100 mg
daily and rifampin 600 mg once a month.
One had completed 6 months of therapy,
and the remaining were fresh, untreated
cases.

Patients with normal-looking hands and
feet and without trophic ulcerations and
mutilations were selected in order to avoid
secondary changes in the vascular system.
One BL patient presented clinical evidence
of leprous phlebitis in the form of palpable
cord-like veins of the lower extremities. Two
bacillary-positive patients had prominent
lower limb veins. The remaining 27 cases
had clinically normal venous networks over
the extremities.
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FIG. 1. Normal lower limb venogram in a BT pa-
tient.

Two main investigations were carried out:
a) venography, and b) lower limb vein bi-
opsy.

Venography. Venography was performed
with the patient in a semi-upright (30°-45°)
position, with the injected leg non-weight

TABLE 1. Venographic changes in pa-
tients with leprosy.

Vcnogra ph ic abnormality
% Patients

showing
abnormality

Irregularity of lumen 80
('ollaterals 74
Tortuosity 55
Narrowing 44
Occlusion 40
Dilatation (post-stenotic) 37
Incomplete filling 37

bearing and completely relaxed. Conray 280
was injected through a 23 G needle placed
in the superficial dorsal metatarsal vein.
About 60 ml of contrast was injected in each
limb by hand injection at 0.5-1.0 ml/sec.
The entire study was carried out under flu-
oroscopic control, and spot films were tak-
en. Antero-posterior and lateral views ofthe
ankle, leg, and knee were taken. Only one
antero-posterior view of the thigh was tak-
en.

Vein biopsy. A lower limb vein biopsy
was taken from any superficial vein sus-
pected to be involved or from a preselected
segment of vein (i.e., any superficial vein
twig from the calf region). An upper limb
vein biopsy was also taken in two patients
(one BL and one LL) for comparison. A 1.5
cm-long segment of the vein was excised
after ligating both ends. The tissues were
fixed in Formalin (25%) and processed in
an automatic processor. The sections were
stained with hematoxylin and eosin (H&E),
Fite-Faraco, and Verhoeff van Gieson's
stains.

RESULTS
In spite of no clinical evidence of venous

involvement of the lower limb (except one
BL patient who had clinical evidence of lep-
rous phlebitis in the form of palpable cord-
like veins), some form of venographic ab-
normality was seen in 96.3% of the leprosy
patients included in the study. Venographic
abnormalities consisted of occulsion, nar-
rowing, tortuosity, dilatation, irregularity,
formation of collaterals, and incomplete fill-
ing of the lumen by the contrast medium
(Figs. 1-4). The venous abnormality was
graded as: mild (1-3 abnormalities), mod-
erate (3-5 abnormalities), and severe (>5
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FIG. 2. Lower limb venogram in a BT patient show-

ing mild changes.
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abnormalities). The grading was done ac-
cording to each individual abnormality not-
ed as a single parameter.

Irregularity of the lumen was seen in 80%,
collatcrals in 74%, tortuosity in 55%, and
narrowing in 44% of the cases. Occlusion
was seen in 40%, dilatation (post-stenotic)

FIG. 3. Lower limb venogram in a BL patient show-
ing moderate changes.

in 37%, and incomplete filling in 37% of the
cases (Table 1). The most common venous
abnormalities were irregularity of the lumen
and formation of collaterals.

In the paucibacillary spectrum, 90% of
the patients showed mild changes while the
other 10% were normal. In the multibacil-
lary spectrum, 29.4% of the patients showed
mild changes, 41.1% had moderate changes,
and the remaining 29.4% showed severe
changes (Table 2). The percentage and se-
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FIG. 4. Lower limb venogram in a LL patient show-
ing severe changes.

verity of venographic abnormality in-
creased from the paucibacillary spectrum to
the multibacillary spectrum.

The histopathological changes were eval-

FIG. 5. Section of vein from a IIT patient showing
normal collapsed vein (I ISLE x 100).

uated as follows (Figs. 5-8) and expressed
as F and C changes in various layers of the
vein:

F = Fibrous ± muscular ± mucopoly-
saccharide deposits (indicating the granu-
loma had already been replaced by fibrous
or fibro-muscular thickening). Mild = Up
to 25% of circumference involved, lumen
not compromised; moderate = 25%-75% of
circumference involved, lumen narrowed;
severe = >75% of circumference involved,
lumen severely or totally narrowed.

C = Cellular infiltration (lymphocytes ±
histiocytes ± foam cells). Mild = Focal ag-
gregate of cells, either 1 or 2 foci; moder-
ate = >3 focal aggregates but not confluent;
severe = diffuse cellular infiltration.

In the paucibacillary spectrum, 50% of
the patients showed mild changes, 20% had
moderate changes, 10% showed severe
changes, and the remaining 20% had nor-
mal histology. In the multibacillary spec-
trum, 25% of the patients showed mild
changes, 20% had moderate changes, 35%
showed severe changes, and the remaining
25% had normal histology (Table 3).
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FIG. 6. Section of vein from a BT patient showing
moderate fibrous changes in the intima (H&E x 100).

Correlation of venographic and histopath-
ological changes. The correlation was eval-
uated as follows: Perfect = Both radiological
and histopathological changes were of same
severity, i.e., mild, moderate or severe;
good = radiological changes were moderate
and histopathological changes were severe
or vice versa; no correlation = radiological
changes were mild and histopathological
changes were severe or vice versa.

In the paucibacillary spectrum, perfect
correlation was found in 40% and good cor-
relation in 100% of the cases. In the mul-
tibacillary spectrum, perfect correlation was
found in 29.4% of the cases, good correla-

FIG. 7. Section of vein from a LL patient showing
severe fibrous and cellular changes in the intima and
mild cellular changes in the media (H&E x 100).

tion in 41.3%, and no correlation in 29.4%
of the cases (Table 4).

DISCUSSION
Leprous phlebitis was first described by

Joelsohn in 1893 (6). Since then there have
been a number of isolated accounts of ven-
ous involvement in the literature
( 3 • 5 - 8 . 14 ' 17 " 18 ' 21 ). Mukherjee ( 11 . 12 ) for the
first time described definite venous involve-
ment by histopathology in 96% of lepro-
matous and 4.1% of tuberculoid patients.
The results of the present study reveal def-

TABLE 2. Degree of venous abnormality^TABLE 3. Degree of histopathological
in leprosy.^ changes ill leprosy.

Paucibacillary
Multibacillary

90^ 10
29.4^41.1^29.4^—

Paucibacillary 50 20 10 20
Multibacillary 25 20 35 25
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FIG. 8. Section of vein from a LL patient showing
a foam cell granuloma with globi of acid-fast 'bacilli
(Fite-Faraco x 1000).

finite venous involvement with the percent-
age and the severity of venous abnormali-
ties increasing from the tuberculoid to the
lepromatous spectrum.

In order of frequency, the various abnor-
malities seen were: irregularity of the lumen
(80%), formation of collateral channels
(74%), tortuosity (55%), narrowing (44%),
occlusion (40%), post-stenotic dilatation
(37°k), and incomplete filling (37%). About
half of the patients (46.6%) had mild
changes, a quarter (23.3%) had moderate
changes, and the remaining had severe yen-

ous wall abnormalities. In 10% of the pa-
tients the radiological study was inconclu-
sive.The percentage and severity of vascular
abnormalities increased from the tubercu-
loid to the lepromatous spectrum.

Venography outlines the larger venous
channels, and changes in the small vessels
may be missed by this method. Histo-
pathological studies are more conclusive of
vascular pathology and combined with ra-
diological studies give more complete in-
formation.

In the present study, histopathological
changes in the veins were seen in 76.6% of
the patients. The changes were fibrous or
fibromuscular thickening of the vessel wall
layers along with cellular infiltration com-
posed of lymphocytes, histiocytes, and foam
cells. The cellular changes seen were spe-
cific, and were due to leprosy because no
other cause for these changes was obtain-
able.

In the paucibacillary group (TT, BT), 80%
of the patients showed changes which were
mild and mostly nonspecific. In the multi-
bacillary group (BL, LL) 75% of the patients
showed changes comparatively severe in
nature. The finding of predominant changes
in the intima was in line with the finding
earlier reported by Mukherjee ( 12 ). Acid-fast
bacilli were present in 70% of the vein biop-
sies from the multibacillary group. The ba-
cilli were present within histiocytes, endo-
thelium, and smooth muscle cells. Few free
bacilli were seen within the lumen.

In the present study, one BL patient with
palpable cord-like veins showed severe his-
topathological changes. Two other multi-
bacillary disease patients with prominent
veins had severe histopathological changes.
Mukherjee ( 12 ) also found histological evi-
dence of leprous phlebitis in 11 out of 12
patients with venous thickening.

TABLE 4. Correlation of venographic and histopathological changes in leprosy spectrum.

Type of^Venographic changes^ Histopathological changes
disease^Normal^Mild^Moderate^Severe^Normal^Mild^Moderate^Severe
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The upper limb vein biopsies taken in two
multibacillary patients showed moderate
changes in one and severe changes in the
other, while lower limb vein biopsies from
the same patients showed severe changes.
This indicates that the changes were specific
and not influenced by gravitational factors.

In the paucibacillary group, perfect cor-
relation of histology and radiology was found
in 40% of the patients and good correlation
was found in 100%. In the multibacillary
spectrum, perfect correlation was found in
29.4% and good correlation in 41.1%; no
correlation was found in 29.4% of the pa-
tients. The lack of correlation may be due
to variable severity of the histopathological
changes along the length of the veins.

Considering the many arteriographic
changes reported in the literature (I'. ' 9.' 3 ),
it was only natural to expect venous in-
volvement also. In the present study, veno-
graphic and histopathological changes were
seen in a large number of patients, and the
two correlated well.

No data are available in the English lit-
erature to date for comparing the veno-
graphic findings in leprosy reported in this
study.

In conclusion, peripheral venous system
involvement is frequently seen in leprosy
patients, the severity and intensity increas-
ing from the tuberculoid to the lepromatous
end of the disease spectrum. Specific leprous
changes in the veins lead to disturbance in
the normal tonicity and blood flow and may
contribute to thrombosis at these sites, re-
sulting in ischemia. The frequent vascular
changes may be contributing to the muti-
lations and deformities ofthe hands and feet
which occur in leprosy.

SUMMARY
Venous system involvement was studied

by venography and vein histology in 30 lep-
rosy patients irrespective of age, sex, du-
ration of the disease, and treatment. Vas-
cular abnormalities by venography were seen
in 96.3% and by histopathological studies
in 76.6% of patients. The percentage and
severity of radiological and histological
changes increased from tuberculoid to lep-
romatous in the disease spectrum. Perfect
correlation of histology and venography was
found in 40% of the paucibacillary patients

and good correlation was found in 100%. In
multibacillary patients perfect correlation
was found in 29.4%, good correlation in
41.1%, and no correlation in 29.4% of the
patients.

RESUMEN
Se estudió Ia afección del sistema venoso en 30 pa-

cientes con lepra de divcrsa duración y variable tra-
tamiento. Por vcnografia, se observaron anormalida-
des vasculares en el 96.3% dc los pacientes, en tanto
que por histopatologia solo se observaron alteraciones
en el 76.6% de los mismos. Los porcentajes y Ia se-
veridad de los cambios radiológicos c histolOgicos au-
mentaron del extremo tuberculoide al lepromatoso del
espectro de la en fermedad. Sc encontrO una correlación
perfecta entre histologia y venogralia en el 40% de los
pacientes paucibacilares y una buena correlación en el
100%. En los pacientes multibacilares se encontrO una
correlación perfecta en cl 29.4% de los casos, una buena
correlación en el 41.1%, y ninguna correlación en el
29.4% de los mismos.

RESUME
On a étudie l'atteinte du système vcincux, par vei-

nographie, et etude histologique des veines, chez 30
malades de la lepre, sans egard pour l'fige, le sexe, Ia
durée de Ia maladie, ou le traitement. La veinographic
a permis de rnettre en evidence des anomalies vascu-
laires chez 96, 3% des malades, alors que les investi-
gations histopathologiqucs en ont revels chez 76, 6%.
La proportion des modifications radiologiques et his-
tologiques, de méme que lour gravité, augmcntaient
tout au long du spectre de Ia maladie, depuis Ia forme
tuberculoide jusqu'il Ia forme lépromateuse. On a re-
!eve une correlation parfaite entre les résultats histo-
logiqucs ct veinographiques chez 40% des malades
paucibacillaires, et une correlation satisfaisante chez
100%. Chez les malades multibacillaires, and corre-
lation parfaite a etc observée chez 29, 4%, une corre-
lation satisfaisante chez 41, 1%, alors qu'aucune cor-
relation n'était notée chez 29, 4% (Centre eux.
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