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Introduction 

Trophic u lcers are q uite a fami l iar sight in leprosy and are one 
of i ts  most crippl ing compl ications.  These lesions develop or cont inue 
to persist i n  spi te of their local treatment along with the general 
t reatment di rected towards leprosy. A large number of factors are 
responsible for the causation and persistence of t hese lesions. While 
the importance of trauma and neurotrophic factors in their etiology 
has been wel l stressed, the i mpression of some of the workers is that 
an i nadequate blood supply must also play an important role i n  thei r 
causation  and in  their persistence. Such circulatory disturbances 
could be d ue to abnormal impulses from the peripheral fibres of the 
autonomic nervous system,  for th is  system is  i nvolved very early in  
leprosy (Khanolkar l 1 955) ; as a lso due to the i nvolvement of blood 
vessels by a leprous process (Faget2 1 944). 

Observation of skin temperatu res has been used from the earliest 
t imes in the estimations of blood flow through a part . Surface 
thermometry is a simple but important procedure i n  the evaluation 
of peripheral circulat ion .  Though this method i s  not very sui table for 
the study of t ransitory changes i n  c irculat ion,  i t  gives qu i te valuable 
information when these changes persist for several minutes. 

The difference of temperature in  t he symmetrical areas is  of 
cl in ical significance, but  the d ifference of temperature i n  response 
to paralysis of vasomotor fibres i s  still more important .  Such a 

paralysis can easily be achieved by a regional anaesthesia. 
This allows the d ilatation of the muscular coat Yof the blood 

vessels when not damaged by a serious pathological condit ion.  Thus 
by this method i t  i s  possible to d ifferentiate organic d isease of the 
artery from functional vasomotor spasm, and also to  forecast t he 
results of sympathectomy. 

Material and Method 

During th is  study, four comparable groups of adults were 
stl!died, mostly males, aged between 1 8 to 50 years. 
Group A Normal-Patients with normal healthy extremities and 

negative serological test for syphi l is (S .T.S . )  M ost of these 



C I RCU LATI ON I N  T H E  FEET OF L E PROSY PATI ENTS 235 

pat ients were given spjnal anaesthesia for operations l i ke 
hernia, hydrocele, etc. 

Group B Pat ients with posit ive S .T .S .  with c l in ical ly normal 
extremit ies .  This group was i ncluded because one of the 
predominent features of syphi l i s  is the occurrence of 
periarteri t is and endarteri t i s .  

Group C Leprosy patients with otherwise normal inferior extremit ies 
with normal muscular power, etc. (as j udged by cl in ical 
examinat ion) .  

Group D Leprosy pat ients wi th non-heal ing chronic u lcer on one of 
the feet (without any gross mut i lat ion of feet and involve­
ment of bones) with normal muscular power in both 
lower legs. These ulcers were usually existent for more than 
three months and did not yie ld to bed rest ,  aseptic dressi ngs, 
and s imi lar measures. 

The leprosy patients under study were classified, their smears 
made, and records made of general details and of their u lcers . 

The procedure adopted for the study of each patient was as 
follows. 

A patient was made to l ie down in  a qu iet draught less room 
with trousers and underclothes removed . The oral temperature was 
noted and the blood pi essure taken .  After half an hour, the oral 
temperature was taken again and the temperat ures of t he lower 
th i rd of the legs and dorsa of the feet were registered by the use of a 
thermocouple. Then 50 mg. of ephedri ne were i njected and five to 
ten miriutes later an i nject ion of 1 . 5 ml .  of a sp ina l  anaesthetic 
contain i ng 0 .5 % nupercaine was given .  The extremities were then 
tested for loss of sensat ion and power. After 25 and 35 minutes the 
temperatures i n  the lower th ird of the legs and the dorsa of the feet 
were recorded . ( By experience i t  has been establ ished that any changes 
in temperatures stabi l ise completely wi th in  35 minutes of the spinal 
anaesthesia .)  

The d ifferences i n  temperature before and after the spinal 
anaesthesia have been recorded u nder the t i t le 'Variat ion '  in Tables 
No. I, I I ,  I I I , and I V, as given in an Appendix to th is  paper. 

Results 

I t  is eviden t  from Table I that there is no significant difference i n  
the variat ions i n  temperatures i n  the normal feet and legs. 

S imi larly, i t  i s  indicated by Table II (Group B) and Table I I I  
(Group C) that there i s  n o  sign ificant variat ion of the temperatu res 
in the cases with positive S.T.S . ,  and i n  leprosy cases wirhout u lcer 
on the feet .  

But Table IV (Group D) clearly shows that there i s  a significant 
variation i n  the temperatu res between the ulcerated and non­
ulcerated feet, without any significant variat ion in the legs. 
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I t  i s  in terest ing, as demol)strated by Table V, that there is nu 
significant d ifference between variations in  the temperature i n  the 
normal foot of a leprosy pat ient having an u lcer on the other foot 
and i n  feet of a pat ient suffering from leprosy with otherwise normal 
lower extremities .  But there i s  a significant variat ion between t he 
normal subjects and the normal foot  of leprosy patients wi th an 
ulcerated other foot .  

Discussion 

From the resu lts recorded it seems that the variation in tem­
peratu re, after the spinal anaesthesia, in  the ulcerated feet of the 
leprosy pat ients is less as compared with the normal subjects (Table 
I-Group A), leprosy patients with normal feet (Table I I I-Group 
C) ,  the other  non-ulcerated foot of leprosy patients wi th ulcerated 
feet (Table I V-Group D) and patients with posi t ive serological 
test for syphi l i s  (Table I I-Group B). H owever, there is no significant 
variation in the l ower th i rd of the leg in any of these groups. This 
leads us to the conclusion that the arteries in  the ulcerated feet of the 
leprosy patients are involved in the pathological process leading to 
deficiency in circulation .  Table V I  showing the range clearly brings 
out this point .  

Thus,  the arteria l  system in  leprosy patients with u lcers on the 
feet is not the same as in  normal subjects . This may be due to the 
pathological i nvolvement of blood vessels, or i t  may be due to an 
inherent defect i n  the arterial circulat ion of the patients . This i s  
i l l ustrated by Case No. 8 of Table I .  The interest ing point i s  that  the 
variation in temperature after the spinal anaesthesia i s  very small ,  in  
comparison to  Cases No. 2, 5, 6, e tc . ,  of Table I.  Thus i t  is possible 
that leprosy subjects with a s imilar inherent defective circulat ion 
could be predisposed to u lcerat ion of feet under the condi t ions of 
stress and strain .  

I n  t he  Cases N os .  8 and  9 of  Table I V, t he variations are l i ke 
those i n  normal subjects. These might be the cases which would 
i mprove after t reatment directed towards vasodilatat ion, using 
sympatholytic vasodilators Hke Priscol (Ciba) . But  in Cases Nos. 2, 
5,  6, etc . ,  of Table IV, the results with such drugs may not be en­
couraging, as the arterial system in  these cases i s  i nadequate. How­
ever, H ydergine (Sandoz) may be of some use because in addit ion to 
i ts  sympatholytic effect i t  a l so has a direct action on the musculature 
of the blood vessels .  This explains the variation i n  results after the 
therapeutic use of vasodi lators (Gokhale,3 1 956 ; Watt Maney4, et al. , 
1 958). 

Therefore i t  can be concluded that there are definite circulatory 
deficiencies i n  the feet  of leprosy patients with ulcers, some due to 
the leprotic involvement of blood vessels and others due to the in­
herent inadeq uacies of the circulatory system. 
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Summary 

Four groups of patients ; (a) normal healthy individuals, ( b) 
normal individuals with posit ive serological test for syph il is ,  (c) 

leprosy pat ients without trophic ulcers on the feet and (d) leprosy 
patients with non-healing chronic u lcer on one of the feet ; were 
examined for the difference i n  variations in temperature in the l ower 
third of the legs and dorsa of the feet before and after the admini ­
stration of sp ina l  anaesthesia. 

This study indicates that t he arteria l  circulation is defective in 
ulcerated feet i n  leprosy as judged by the sign ificant d ifference 
variat ion of temperatures before and after spinal anaesthesia .  

The arterial circulatory deficiencies i n  ulcerated feet in leprosy 
could be due in some cases to the pathological i nvolvement of the 
arterial system and in  others to the inherent inadequacies of this 
system. 

APPENDIX 

Serial 
No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0 
1 1  
1 2  
1 3  
1 4 
1 5 
1 6  

Mean 

hEM 
--

Mean 

Value of 'I' 

TABLE No. I 
GROUP A-NORMALS 

Variation in temperature 
( Variation in temperature (in centigrade) 

FOOT 

Right Left 

3 . 6  2.0 
2.0 1 .6 
3 .2  3 . 0  
2 . 0  0 . 3  
3 .0  3 .4  
3 .0  3 . 1  
1 .4 1 .0 
0.4 0.5 
4.6 3 .4 
2 .2 2 .4 
3 .2 3 .6  
3 . 2  3 . 8  
1 . 5 1 .4 
3 . 8  3.7 
4.5 4.4 
2.9 \ .7 

2 .8  2.3 

NORMALS 

LEG 

Right Left 

0.8 1 .04 

Right 

2.8 

Right 

1 . 6 
1 .9 
1 .0 
\ .7 
1 . 6 
0.0 
0.9 
0.6 
0. 1 
0.4 
1 .0 
1 . 1  
0 .3  
0 .2  
0.2 
0.6 

0.8 

FOOT 

R X L  
1 .08 

LEG 

Left 

2.3 

R X L  
1 . 1 6  

not significant not s ign ificant 

Left 

1 .9 
1 . 5 
2 .0 
0.7 
2. 1 
0.3 
0.6 
0.6 
0. 1 
1 .6 
0.6 
1 . 5 
0.6 
0.8 
0.8 
1 .0 

1 .04 

n 

n 

1 6 

D,f. 
30 

In the normal sample the differences of means of the right and left legs or 
right and left feet are not significant.  

in
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TA BLE No.  I I  

G R O U P  B-PATI ENTS WITH POSITIVE S.T.S.  
Variatioll ill temperatllre (ill cellligrade) 

FOOT LEG 
Serial 

No. Right Lej; Right Left 

I 3 . 1  3 . 8  0.9 1 .7 
2 5 .7  7 .0 2 .0  3 .3  
3 3 . 2  2 .6  1 04 0.9 
4 0.9 2.2 0.5 0.7 
5 4.0 4.0 2.6 2 . 8  
6 2 .2  2.0 2.2 1 .0 
7 1 .6 1 .0 0 .8  2.2 
8 0.8 2 .2  0.2 004 
9 3 .6  2 . 3  1 .6 1 .0 

1 0  5 .0 3 . 8  2 .0 3 . 1  
I I  3 .2 2.7 1 . 7 1 . 6 

Meim 3 .03 3 .05 l AS 1 . 70 

Patients wi th posit ive S.T.S.  

I TEM LEG FOOT n 

Right Left Right Left n 
Mean 

1 045 1 .70 3 .03 3 .05 I I  

Value of ' t '  0.65 0.3 for d . f.20 
not s igni ficant not sign ificant 

In the sample with posit ive S.T.S.  the d ifferences of means of the right and left 
foot and r ight and left leg are not s ign ificant at a l l .  

Serial 
No. 

I 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
I I  
1 2  
1 3  
1 4  
1 5  
1 6  

TA BLE No.  I I I  
G ROU P C-LEPROSY PATIENTS W ITHOUT U LCERS ON FEET 

Variatioll ill temperature (ill cellligrade) 

FOOT LEG 

Right Leji Right 

3 . 3  4. 1 1 . 5 
3 . 2  3 . 7  1 04 
0.2 0.9 0.2 
2 .2 1 . 3 0. 1 
1 . 3 1 .8 1 .4 
0.8 2.0 0. 1 
2 .7  1 . 5 1 . 8 
0 .2 1 .2 0.8 
0.8 1 .0 0 .7 
1 .0 1 .0 0 .2 
1 .0 1 .0 0 .2 
1 . 8 1 .4 0.0 
3 . 8  3 .0  2 .6 
2 .2 1 .0 1 . 2 
0 .2 1 . 2 0 .8  
1 .2 1 .2 0.8 

Mean . 1 .68 1 .66 0.89 

Left 

2.2 
1 . 3 
0 .3  
0 .9  
2 .5  
1 .0 
1 .3 
0.4 
0.2 
1 . 7 
1 . 7 
0.0 
2.6 
1 .7 
0.6 
0.7 

1 . 1 6  



CIRCULATION I N  T H E  FEET OF LEPROSY PATI ENTS 239 

I TEM 
- -

Mean 

Value of ' , '  

Leprosy patients without u lcer 

Right 

0.89 

LEG 

28 
0. 304 

Left 
1 . 1 6  

not s ign ificant 

Rig/II 

1 . 68 

FOOT 

30 
O.OS I 

Left 

1 . 66 

not s ig ifican, 

n 

n 

I S 
1 6  

D.f. 

I n  the sample of leprosy patient without u lcerat ion of feet ,  the d i fference in 
the means of the r ight and left leg or r ight and left foot a re not significalll .  

TABLE No.  I V  

G RO U P  D-LEPROSY PATIENTS WITH U LCER ON ONE OF THE FEET 

Serial 
No. 

I 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
I t  
1 2 
1 3  
1 4  

Mean 

I TEM 

Value of 't' 

Variation ill temperature ( in cellligrade) 

FOOT LEG 

Ulcerated Non-ulcerated Ulcerated Non-ulcerated 

0.5  3 . 2  0.0 0.0 
0.0 O.S 0 .0 0 .2 
0 .0 1 .0 0 .2 1 .2 
0.0 2.0 0.2 1 .6 
0.4 0.2 0.0 O.S 
0.4 0.4 0.0 0.2 
1 .2 0.6 1 .7 1 .6 
2 .2  1 . 8 1 .9 1 .9 
1 .6 2.0 2.4 1 . 6 
0.4 0.7 1 .8 0 .3  
1 .0 0.7 1 . I  0.4 
0.2 2.8 0.0 2.8 
0.4 1 .0 0.4 0.6 
1 . 2 3 . 2  1 . 2 2 .2  

0.68 1 .44 0 .7 1 1 .09 

Leprosy patients-U lcer on one foot 

LEG 

Ulcerated Non-ulcerated 

0.7 1 

1 . 1 9 
(d.f.26) 

not sign ificant 

1 .09 

FOOT 

Ulcerated Non-ulcerated 

0.68 1 .44 

2.06 
(d .f. 26) 

Significant (not h ighly) 

From the above values i t  seems that the value of ' I '  i n  case of feet with u lcer 
and without u lcer is found to be significant but in  the case of the leg the value 
of ' I '  is not s ign ificant.  
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TABLE No.  V 
A-N ormal (Table I ) . 
C-Leprosy without u lcer (Table I I I ) . 
D-Leprosy with ulcer (Table I V ). 

LEPROSY REVIEW 

FOOT 
I .  Comparison between non-ulcerated foot of D and a foot of C. 

C D 
Mean 

Value of 't' 

1 .67 

0.59 (for d .f.28) 
not sign ificant 

1 .44 

The two samples non-ulcerated foot of Leprosy patielll with ulcer and a foot 
of Leprosy patient without ulcer are not sign ificantly different .  

2. Comparison between non-ulcerated foot of D ( Leprosy with u lcer) and a 
foot of A (Normal). 

A D 
Mean 

2.56 1 .44 

2.78 (for d.f.28) 
Value of 't '  Value significant 

This means, that, two samples-non-ulcerated foot of leprosy patient with 
u lcer and a foot of normal person-are significantly different. 

(But not very h ighly significant as i n  case of ulcerated foot. )  
LEG 

C D 
I .  Mean 

1 . 1  1 .09 

Value of ' I '  0.032 (for d .f.27) 
not significant at a l l  

A D 
2. Mean 

0.93 1 .09 

Value of ' t '  0.6 1 (for d .f. 28) 
not significant at a l l .  

From the above two results, i t  seems, in  the  case of the  non-ulcerated leg, of 
leprosy patients with u lcer, there is  no significant difference when compared 
with a leg of Leprosy patients w ithout u lcer and Normal persons. 

TABLE No. V I  

Variation i n  temperature after spinal anaesthesia for range 0.0 t o  1 .0. 

Group Description Results 

A Normals Only 6.3 % of values l ie in 
the range 0.0 to 1 .0 

• 

C Leprosy 43 . 8  % values lie in the 
without u lcers same range 0.0 to 1 .0 

D Leprosy 7 1 .4 % values l ie in  the 
with u lcers same range 0.0 to 1 .0 

From the above it can be inferred that Group D always tends to have lower 
val ues than Groups A and C while Group A always tends to higher values. 
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