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Detection of the early involvement of the 
peripheral nerves in leprosy would help in 
arresting the crippling deformities following 
nerve damage. The reported observations on 
nerve involvement in leprosy ( J. 4. 6. 7. 8 ) are 
definitely not of early lesions. The basis of 
this study was to observe what may be the 
earlier changes in peripheral nerves in lep­
rosy. An earlier paper (I) on correlation of 
electrophysiologic values with the clinical 
status of the patient , in particular with the 
sensory changes in the territory of the index 
branch of the radial cutaneous nerve (I RC), 
was studied. Here the emphasis is laid more 
on histologic, quantitative and ultrastruc­
tural changes and their correlation with 
changes in conduction velocity. 

MATERIALS AND METHODS 

As in our previous communication (I) the 
leprosy cases were divided into two groups 
on the basis of clinical testing of different 
sensory modalities. Eight nerves in group I 
were designated LN where the area supplied 
by the index branch of the radial cutaneous 
nerve was clinically normal. Five nerves in 
group II were designated L where the area 
supplied by the index branch of the radial 
cutaneous nerve was clinically slightly af­
fected . Five nerves from normal volunteers 
served as controls. 

Three lengths of each nerve were taken 
(Fig. I) . The middle segment B, about I cm 
long, was fixed in 2.5% glutaraldehyde and 
processed by routine method for electron 
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FIG. I. Diagrammatic representation of the in­
dex branch of the radial cutaneous nerve (I RC) 
and its area of senso ry supply (shaded area) . 

The si te s of biopsy: A- for light microscopy, 
B- for electron microsco py, and C- for fiber 
teasing. 

microscopy and embedded in araldite. The 
proximal, about 1.5 cm length C,was fixed 
in formol Zenker for light microscopic study, 
and the distal I cm length A was fixed in 
2.5% glutaraldehyde and processed by the 
method of Spencer and Thomas (10) for fiber 
teasing. 

Semithin sections of one to two microns 
were cut from the entire fascicle of the nerve 
on a Porter Blum Ultramicrotome I. The 
sections were stained with 1% toludine blue 
in I % borax. These sections were st ud ied 
under light microscopy. For the purpose of 
fiber counting, the complete fascicle of the 
nerve was photographed at X 40 magnifica­
tion and the print was enlarged to X 1000. 
The fiber count and measurement of the di­
ameter of individual fibers were done simul­
taneously by using a Perspex cursor (2). 
Fiber density was then calculated and the 
histogram was constructed of fiber diameter 
against number of fibers. Ultrathin sections 
showing silver or pale golden colors picked 
up on a 50 micron copper grid, were dried 
and stained with uranyl acetate and lead 
citrate. These grids were examined under a 
Philips EM 200. The selected areas were 
photographed and studied by prints. 
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RESULTS 

Observations of control specimens (NN). 
The healthy volunteers presented responses 
to various sensory modalitie s as follows. 
Their response to sensation of touch and 
pressure was 3.61 gm to 3.84 gm, where they 
could point out the areas that were touched . 
The minimum distance between two point 
discrimination which was appreciated , var­
ied from 0.7 cm to 0.9 cm. These volunteers 
very well appreciated the temperature differ­
ence of hot (60° C) and cold (0° C). The sen­
sation of pain by pin prick with a weight of 
4 gm was felt. The feeling of movement of 
hair was appreciated . The electrophysiologic 
normal average values for nerve conduction 
were latency to onset 2.2 msec, latency to 
peak amplitude 20 /1V. Duration of potential 
was worked out to be 19 msec. 

Quantitation of fibers. Normal fiber den­
sity varied from 6,000 to 12,000 fibers/square 
mm. These fiber s were divided into three 
different gro ups: 

I) Fibers of 7/1 diameter or above were 
grouped as large fibers. 

2) Medium-sized fibers had a diameter 
between 4J.l to 7/1 . 

3) Small-sized fibers were of a diameter 
below 4J.l . 

This histogram of normal nerves gave a 
mean ratio of the small to medium to large­
sized fibers as 2 : 2: I (Fig. 2) . 

Study of semithin sections. Fibers of var­
ious diameters were evenly di stributed 
t?roughout the section (Fig. 3). The perineu­
rium was composed of seven to eight closely 
packed layers. One or two mast cells were 
seen, and also 4/ 5 capillaries were seen. 

Ultrastructure. The normal nerve showed 
a few collagen fibers. The arrangement of 
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FIG. 2. Histogram showing norma l distribution 
of large (>7j.J. diameter), medium (4 to 7j.J. diam­
eter), and small « 4 J.I. diameter) fibers. 

unmyelina ted bundles was different from 
that described in mouse scia ti c nerve by 
Ochoa a nd Mair ( 9) . T he m ouse sciatic 
nerve showed compactly packed groups of 
unmyelinated axons with one Schwann ce ll 
encircli?g each group completely. Our biop­
sy specimen of normal human nerves in the 
controls revealed unmyelina ted axons which 
were not as compactly arranged. Schwann 
cells encircling them had different pattern 
(Fig. 4)." Their processes were reaching out 
to the ne ig hb o rin g a x o n. This gave an 
a ppeara nce of each axon having separa te 
~chwann cells with out the nucleus being in 
sIght , as described previously (I). Schmidt­
Lantermann (SL) clefts were noticed in a few 
myelinated fibers. 
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FIG. 3. Transverse secti o n (TS) of part of nor­
ma l IRe nerve showi ng different-sized myelin­
ated fIbers a nd part of perineur iu m. Ara ldite em­
bedd ed sem ithin secti on . Toluidine blue sta in 
Original X 360. . 

F IG. 4. TS of a group of unmyelinated fibers 
(NM) a nd a m ye lina ted fiber (M) of a norma l 
IRe. Uranyl acetate, lead citrate. EM , original 
XI8 ,200. 
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FIG. 5. Hi stogram showing di stributi on of large, 
medium a nd sma ll fibers in LN se ries of cases. 
There is loss of sma ll fibers in eases LN-7 , LN-S , 
LN-IO, LN-II, and LN-12. 

FIG. 6. TS of an axon from IRC belonging to 
LN series. Note the comparatively large axon 
(AX) devoid of myelin, proliferation of Sehwann 
cells (SP) surrounding the unmyelinated axons 
(NM) and increased endoneurial collagen (C) 
(case LN-II). Uranyl acetate, lead citrate. EM , 
original X 53,SOO. 

Summary of observations of LN series. 
This group consisted of leprosy patients with 
clinically normal IRC nerves, as tested by 
the methods enumerated previously. Electro­
physiologically, the conduction velocity val­
ues of these nerves were in the upper range 
of normal or slightly delayed. The histo­
grams of this group of nerves revealed loss 
of small-sized fibers in five of eight cases 
(Fig. 5). There was a slight fall-out of large­
sized fibers in two instances. 

At the ultrastructural level, however, early 
pathologic changes were observed. There 
was thickening of basement membrane of 
perineurial cells. The perineurial layers had 
more collagen between the cells. Prolifera­
tion of basement membrane of endothelial 
cells lining the blood vessels was evident. 
A few large naked axons were seen (Fig. 6). 

These could be myelinated fibers , showing 
loss of myelin . The amount of collagen was 
increased . There was Schwannian prolifera­
tion seen around unmyelinated axons (Fig. 
6). 

Teased fiber preparations of four nerves 
showed segmental demyelination in small­
sized fibers . SL clefts in some large fibers 
were increased. 

Observations on L series. In this group of 
leprosy patients the sensory modalities of 
touch and temperature were affected in the 
area supplied by the IRC nerve. This indi­
cates involvement of the nerve to some de­
gree. In two cases no action potential could 
be recorded electrically. One of these had 
one large fiber and 45 medium-sized fibers 
and the fiber density was low, i.e. , 4,036/ sq 
mm (Fig. 7). In the other case there was no 
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FIG. 7. Hi s to g ram showing di s tribution of 
large, m edium and s mall fibers in L series of 
cases. Cases L-5 and L-7 show loss of large fibers . 

FIG. S. TS of part of myelinated fiber (M) (case 
L-5) showing M. /eprae (ML) in the Schwann cy­
toplasm. Uranyl acetate, lead citrate. EM , orig­
inal X 40,000. 
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FI G . 9. TS of a gro up of unm ye lin a ted axons 
(NM) (case 1.-6). One showi ng M. /eprae (ML) 
in the Schwann cytopla sm. Urany l acetate, lead 
citrate. EM, original X 53.800. 

FIG. 10. TS of part of perineurial ce lls showing 
M. /eprae (ML) in the cytoplasm of the perineu­
ria l cells (P) (case L-9). Uranyl acetate, lead ace­
tate. EM , original X 15,600. 

apparent fall in number of large-sized fibers . 
The fiber density was within normal range 
8,85 I fibers / sq mm. 

Teased fiber preparations revealed mainly 
segmental demyelination in small-s ized fi­
bers and some early features of Wallerian 
degeneration in large-sized fibers as seen 
under the electron microscope. Most of the 
fibers when seen showed evidence of mye lin 
degeneration. When sensory action potential 
could not be recorded the patient was su b­
mitted to repeated electrophysiological ex­
amination to rule out errors in the method . 
The absent sensory action potential was at­
tributed to the degenerative changes seen in 
the fibers . 

Three cases were of BL type of leprosy. 
Ba ci lli were see n in th e cy t oplasm of 
Schwann ce ll s of myelinated fibers and un­
m ye lin a ted fibers (Figs . 8, 9) . They were 
also seen in macro phages, fibroblasts, pe ri­
neurial ce lls and endothelial cells (Fig. 10). 
In this group, the amount of endoneuria I co l­
lagen was much more than in the LN group. 
The perineurium was thickened , having an 
increased number of laye rs. In addition, the 
increase In collagen between the laye rs was 
much more marked than in the LN se ri es. 
Numerous Schwann processes were see n 
encircling collagen pockets (Fig. I I) . On the 

FIG. II. TS of co llage n pockets (C P) (case L-8) 
enclosed within the Schwann processes. Some un­
myelinated axons (AX) are a lso seen. Uranyl ace­
tate, lead citrate. EM, original X26.000. 

FIG. 12. TS of unmyelinated axons (NM) with 
proliferat ed ba nd s of Schwann cytop lasm (SP) 
which is opening a t one end. !\ part of myelinated 
fiber (M) is also seen. Ura nyl aceta te, lead ci tra te. 
EM, original X53,800. 
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FIG. 13. Teased fiber preparation showing de­
myelination of segments (case L-S) . Glutaralde­
hyde-fixed nerve, post-fixed with OS04 . X 108. 

a 
FIG. l4a. Teased fiber preparation showing 

Wallerian type of degeneration (case L-S). Glu­
taraldehyde-fixed nerve, post-fixed in OS04 
XSI4. 

FIG. 14b. Teased fiber preparation showing in­
creased number of Schmidt-Lantermann (SL) 
clefts (case L-9) . Glutaraldehyde-fixed nerve, 
post-fixed in OS04 . X S14. 

whole, there was increased Schwann cell ac­
tivity. Many unmyelinated axons were sur­
rounded by the Schwann process all around 
except in some sectors, giving an appearance 
of a defect in the collar of Schwann cell cy­
toplasm (Fig. 12). This gave an impression 
of unmyelinated axons extruding out, as de­
scribed by Taxi ( II). Many thinly myelinated 
fibers with comparatively large axons were 
also noticed. They could be regenerating 
fibers. 

Teased fiber preparations of cases L-5, L-6 
and L-9 showed segmental and Wal\erian 
type of degeneration (Figs. 13, 14a). Case 
L-9 showed a large number of SL clefts 
(Figs. 14b, 15, 16). 

Postoperative follow-up. Postoperative 
clinical charting done three weeks after bi­
opsy of IRC showed complete loss of all sen­
sory modalities in the area of its distribution. 
The clinical examination done three months 
later showed almost complete restoration of 
se nsation in the above area. 

FIG. IS . Part of a large myelinated fiber (M) 
showing SL clefts (case L-9). EM, original 
XI 1,400. 

FIG. 16. TS of magnified view of SL cleft which 
is an oblique cytoplasmic channel between the 
axon and the Schwann cytoplasm. EM, original 
XSI ,OOO. 

RESULTS 

Ultrastructural changes. Perineurium. In­
volvement of perineurial cells in leprous pa-
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tients has been re po rted by other workers 
( 3.6 ). In our LN series of cases very minimal 
but significant change was seen in the peri­
neurium. There was thickening of the base­
ment membrane of the perineurial ce ll s. 
There was no increase in the number of lay­
ers of perineurial ce ll s. But in the ea rl y 
stages, the thickening was due to increased 
a mount of co llagen in between the perineuri­
a l cells. In slightly advanced cases, the thick­
e nin g was due to an increase in number of 
layers of perineurial ce ll s as well as an in­
crease in co llagen between them. Perineuria l 
ce lls see m to harbor a large number of M . 
leprae. In our two BL cases (L-5, L-9) many 
M . leprae were seen in the perineurial cells. 

Blood vessels. The blood vessels mainly 
showed proliferatio n of baseme nt mem­
brane of endothelia l cells. In BL type of lep­
rous nerves endothelial cells were seen har­
boring M. leprae as observed by J ob (6) a nd 
Dastur ( 3). 

Collagen. Collagenosis of nerves in lep­
rosy and other chronic neuritis has been re­
solved at the ultrastructura l level by ma ny 
previous workers ( 3.4. 6 ). Significant in­
crease of collagen in leprous nerves was one 
of the striking features observed in the pres­
ent study. 

Myelinated fibers and the Schwann cells. 
Degenerating myelinated fibers were rarely 
seen in LN series of cases. SL clefts were 
noticed in some la rge myelinated fibers, 
which according to earlier workers ( 3. 13) is 
one of the early features of Wallerian degen-

. eration. At some places large axons devoid 
of myelin were noticed . By the size of the 
axons they were more likely to be demyelin­
ated small myelinated fiber than unmyelin­
ated axons. This is confirmed by the teased 
fiber preparations which showed segmental 
demyelination of small myelinated fibers. 
Cases L-5 , L-6, L-8 and L-9 showed signs of 
myelin degeneration with ovoid formation. 
In case L-9 there was marked increase in the 
number of SL clefts, which were beautifully 
demonstrated in teased fiber preparations 
(Fig. l4b) as well as ultrastructurally. 

It was observed that Schwann cell activity 
was much more evident around unmyelin­
ated fibers than around myelinated fibers. In 
the BL type of case, Schwann cells of mye­
linated fibers were seen harboring M. leprae. 
No evidence of onion bulb formation , which 
is a sign of chronic recurring demyelination 

and remyelination process, was seen in any 
specimen . 

Unmyelinated fibers and Schwann cells. 
At many places unmyelinated fibers gave an 
appearance suggesting that the Schwann cell 
columns were breaking open to allow the 
axons to extrude (Fig. 5). This type of degen­
eration of unmyelinated fibers was described 
by Taxi (II) as quoted by Thomas ( 12). Prob­
ably in l~prous nerves this is one type of de­
generation of unmyelinated fibers. Another 
frequent feature of unmyelinated fibers was 
the presence of "collagen pockets" in which 
groups of co llagen fibrils were surrounded 
by Schwann cell processes . 

Similar collagen pockets were not found 
in relation to Schwann cells of myelinated 
fibers. These co llagen pockets most lik ely 
indicate the site of degenerated unmyelin­
ated axons. These pockets were seen in 
larger number in advanced cases. This has 
been described by Thomas in his study on 
unmyelinated fibers (12). 

Schwann cell activi ty was seen always 
around unmyelina ted fibers . 

DISCUSSION 

A significant fallout of small-sized fibers 
observed in five of seven of the LN cases dif­
fers from the impression of Dastur et al (3) 
who commented on the loss of large-sized 
fibers. These authors did not do regular 
quantitative study of the myelinated fibers. 
Since there is no correlative data in their re­
port it is not poss ible to know the actual 
status of the nerve clinically. Two cases of 
the present study, where a fall-out of large­
sized fibers was encountered , did show 
slightly advanced changes, electrophysiolog­
ically as well as ultrastructurally. Thus, it is 
possible that the small-sized fibers are the 
ones which are affected initially in leprosy 
patients. 

Quantitative study of unmyelinated fibers 
has not been done in the present study and 
is also not reported by other authors. Obser­
vations at the ultrastructural level revea l 
degenerative changes in the axons and 
Schwann cell activity around unmyelinated 
axons. It appears that in early cases of neu­
ral damage in leprosy unmyelinated and the 
small myelinated fibers are affected initially. 
The large-sized fibers are damaged subse­
quently. This is followed by increa se in 
small-sized fibers occasionally which may be 
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regenerating fibers. Segmental demyelina­
tion was seen in small-sized fiber s. 

Weller and Nester (14) in their study of 
segmental demyelination in diphtheritic neu­
ritis, suggest that the· mechanism of demye­
lination in nerve fibers of less than 5p in di­
ameter differs from that in fibers greater 
than 5p. Myelin breakdown occurs earlier in 
the smaller fibers (less than 5p) and in­
volves the whole internodal segment at the 
same time. In the large fibers (more than 
5p) demyelination starts at the nodes of 
Ranvier with gradual widening of the gap 
between the Schwann cells. Only later is the 
whole segment involved in degeneration . In 
the LN series of the present study, in four 
of eight patients, nerve teasing could be 
done and all of them showed evidence of 
segmental demyelination in small myelin­
ated fibers involving one to three segments. 
There was no trace of Wallerian degenera­
tion , except for the increased number of SL 
clefts in some of the large myelinated fi­
bers and in some places widening of the 
nodal gap as noticed by Webster (IJ) and 
Dastur and Razzak ( 5). 

In the L series those which belonged to BL 
type of leprosy showed segmental and also 
Wallerian type of degenerative changes in 
teased nerve preparation. Irrespective of 
type of leprosy, segmental demyelination 
seems to predominate in the early stage and 
Wallerian degeneration sets in as the disease 
progresses , ultimately resulting in total de­
struction of nerve fibers . 

Correlation of clinical, electrophysiologi­
cal, quantitative and ultrastructural features. 
It can be seen from the observations in all 
the three groups that in the LN series of 
cases where the clinical findings were nor­
mal for all the sensory modalities, nerve con­
duction studies nevertheless revealed some 
abnormalities. While the amplitude (19 }.tv) 
and duration (1.7 msec) of the sensory action 
potential were comparable to the normal 
values, in two thirds of cases the sensory ve­
locity was within the upper limit of normal 
or slightly delayed . In LL series of cases clin­
ically the nerves were so minimally involved 
that the usual methods of testing the leprosy 
patient with one inch No . 5 nylon would 
have missed the sensory deficit. Finer graded 
nylon testing showed a slightly higher range 
of normal (4.56 gm). Electrophysiologically 
in three cases (L-5, L-6 and L-9) of the LL 

series where the sensory conduction was in 
the upper limit of normal or delayed , a fair 
number of large-sized fibers were preserved. 
In cases L-8 and L-9 where no se nsory ac­
tion potential could be recorded the nerve 
showed total absence of large-s ized fibers . 
In cases L-9 and L-8 even though the fiber 
counts at light microscopic level were nor­
mal , at the ultrastructural level most of the 
fibers showed degenerative changes. It may 
be beca use of these degenerative cha nge s 
that there was no synchronous volley com­
ing at the pickUp point and hence the nerve 
failed to conduct. 

It is evident that for clinical impairment 
to occur the damage to the nerve has to be 
quite extensive. While early nerve damage 
involving particularly the small-sized fibers 
could be detected by studying conduction 
velocity , use of an "average" which is more 
sensitive might help to detect the damage to 
the small-sized fibers even earlier. 

SUMMARY 

A correlative study of clinical, electrophys­
iological , quantitative, histopathologic and 
ultrastructural changes seen in 13 instances 
of the index bran'ch of the radial cutaneous 
nerve was undertaken in leprosy patients. 

Testing by graded ny lon proved to be 
more reliable than any other conventional 
clinical tests. The quantitative studies re­
vealed that small-sized fiber loss was en­
countered in the early stages of nerve in­
volvement in leprosy followed by loss of 
large-sized fibers with or without increase in 
small-sized fibers . Segmental demyelination 
of small-sized fibers was seen in early stages 
of degeneration in leprosy nerves irrespec­
tive of type of leprosy. Wallerian degenera­
tion was encountered in advanced stages 
with total destruction of the nerves . 

At the ultrastructural level clinically nor­
mal nerves of leprosy patients (LN series) 
showed minimal but significant changes, 
such as thickening of the basement mem­
brane of perineurial cells, as well as an in­
crease in the amount of collagen between the 
perineurial layers. Marked increases in the 
amount of endoneuria I collagen were no­
ticed. Axons devoid of myelin , probably de­
myelinated fibers , were occasionally ob­
served. Slight proliferation of the basement 
membrane of the endothelial cells was also 
observed. These changes were of a more ad­
vanced nature in the clinically involved cases 
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of leprosy (L series). Two BL types of cases 
from the L serie s, showed presence of M . 
leprae in Schwann cell cytoplas m of mye li­
nated and unmyelina ted fibers, perineuri a l 
cells, in endothelial cells and macrophages. 

In cases having 'impaired sensory modal­
ities (L series) , thickening of the perineurium 
was due to increase in the number of layers 
of perineurial cells in addition to the increase 
in collagen. 

Probably one of the ways in which unmy­
elinated fibers degenerate is by splitting the 
Schwann cell columns a nd extrusion of the 
axons. Collagen pockets were seen in the LN 
series of cases and much more frequently in 
the L series of cases . These are probably the 
degenerated nonmyelinated fibers being re­
placed by collagen fibrils. Postoperative clin­
ical charting was done on the patient whose 
I RC nerves were removed . It showed com­
plete restoration of all modalities of sensa­
tion in the area of its distribution by the end 
of three months. 

RESUMEN 
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lepra. 
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se enc ue ntra pe rdida d e las fibra s peque fias . se­
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c id n seg mentad a de la s fibras peq ue iias se o bse r­
vd en la s eta pas tempra na s de let dege ne rac id n 
de los nervios co n lepra. en cua lquie ra de los tipos 
de lepra. La dege neracid n Wa lle ria na se enco n­
trd en la s eta pas a \'a nzad as. co n to ta l des t ruc­
ci d n de los ne rv ios. 
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Se o bse rvd un marcad o a umento de la ea ntid ad 
de co l,(ge no end o neuria!. En for ma ocas io na l sc 
o bse rva ro n a xo nes des prO\'istos dc m ic lina . Tal1l ­
bien se o hse rvd un a li g.: ra p ro li fc rac id n de la 
membra na ba sal de la s celul as e ndo t e li alc~ . Es­
tas alt e ra c io nes fu e ro n de natu ra le/ a m,(s a \'a n-
7ad a en la se ri e L dc casos. Dos ca sos t ipo 1.1) de 
la se ri e L. most raro n prcse nc ia de M . 1('1' 1'11 1' en c l 
eit o pla sma dc la s celula s de Sc hwa n de la s fi ­
bra s mi e llni ca s y no mi e lini cas. celula s pc rin eu-

rales y en la s celul as cnd o tc li a lcs y mac rofagos . 
E n la se ri e de casos LL cn engrosa mi c nt o de l 

perineu ro sc debi o a a um cnt o dcl mfmero de 
ca pas de celul as pc rineura lcs. adcmds de l a u­
ment o del co lage no. 

Pro ba bl e m e nt e un a de las fo rm as en que las 
fibras des mielini zad as dege nera n. es di viend o las 
co lumnas de las celulas de Schwa n y destruye nd o 
los axo nes . Se o bse rva ro n d epos it os de co lage no 
en la se ri e d e casos N L y co n mucha m ayo r fre­
cuencia eJ1 la se rie de casos L. Estos so n pro ba ble­
ment e la s fibra s no-mi elinicas d cge neradas que 
estan sicnd o rec mplazadas po r fibrilla s de co la­
ge no. Se hi zo un es tudi o c linico post-o pe ra tori o 
de los pacient es a qui enes se les ha bia n ex tirpa ­
d o los nerv ios RI C. e l cua l mostrd completa res­
ta uracid n de la se ns ibilid ad en e l a rea de dis­
tribu cid n des pues de tres mcses. 

RESUME 
Une etude a ete entrepri se pour etudie r les co r­

relations ex is t a nt entre les m o di f ica ti o n s cii­
niqu es, electro ph ys io logiq ues. qua ntitati ves, hi s­
to pa th o logiques. e t ultras tructurelles o bse rvees 
a u nivea u de la branche princ ipa le du nerf cuta ne 
radia l chez des m a lad es de la lepre . L'ex plo ra ti o n 
par des fibres de nylo n d'epa issc ur graduee, s'es t 
revelee plus fi a bl e que t o ut e a utre epreuve cli ­
niqu e co nve nti o nne lle . Les e tud es qua ntita tives 
o nt revele une pe rte des filets de petite dime nsio n 
da ns les phases precoces de la lepre, su iv ie pa r 
un e p e rt e des fil e t s de plus g ra nd e dim ensio n, 
avec o u san s augment a ti o n du nombre des filets 
de p e tit e dim e n s io n. Une demyelini sati on seg­
menta ire des fil ets de petite dimension a ete rele­
vee da ns les phases precoces de degeneresce nce 
des ne rfs chez les lepreux, et ceCi que l que so it Ie 
typc de lepre. Une degeneresce nce walle rienne a 
ete o bse rvee da ns les phases avancees. avec des­
tructi o n to ta le des ne rfs. 

Au ni vea u ultras tru c ture !. les ne rfs c linique­
mcnt n o rm a ux a ppa rt e na nt a dcs ma la d es d e 
form es L N. ont temo igne de modi fica ti o ns minim es 
ma is signi fica ti ves. telles qu e I'epa iss ise ment de la 
membra ne bas ila ire des ce llules perin eura les. de 
meme qu'une a ugme nt a ti o n de la q ua ntit e d e co l­
lagene entre les co uches pe rineura les. Une a ug­
ment a ti o n no t a bl e de la qu a ntit e dc co llage ne 
end o ncura !. a e tc no te. Occas io nne lle ment. o n a 
pu o bse rvc r dcs axo nes depo urvus de myeline, qui 
e ta ie nt pro ba bleme nt des fi b res dem yelini sees. 
Une legere pro life ra ti o n de la membra ne bas ila ire 
des ce llul es cnd o th e li a lcs a ega le m e nt ete rc le­
vee. Ces m o d if ica ti o ns eta ient plus pro no ncees 
che7 les cas lepro ma teux. Deux ma lades a tt ci nt s 
de fo r me 1:31. d a ns la se ri c L. o nt reve le la pre­
se nce dc .\1. leprae da ns Ie cyto pl as me des cc llu­
les d c Sc h wa nn dcs fihr cs m ye lini sec, et no n 
myelini sees. des ce llules pe rin.eura lcs . de me me 
qu e da ns les ce llules e nd o th e li a les et da ns les ma­
c ro phages. 
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Dans la scric L dc cas, I'cpaiss ise mcnt du pcrin 
evrc c tait dO . outrc a I'augmc nta tion dc colla­
ge nc, 11 I'a cc roissc mcnt du nombrc dcs co uches de 
ccllulcs perincurales. 

II est vraisemblable que la sepa ration des co­
lonnes de ce llul es de Schwa rm , sui vie de i'irrup­
tion 11 i'exterieur des axones, constitue i'une des 
manieres par lesque lies les fibres non myelinisees 
entrent en degenerescence. Des poches de colla­
gene ont ete observees dans la serie LN de cas, et 
ceci beaucoup plus frequemm ent chez les ma­
lades attein ts de la forme lepromateusc. Cette 
poche etait probablement co nstituee par des fibres 
non myelinisees en degenerescence, qui avaient 
ete remp)acees par des fibrilies de co liage ne. On 
a procede 11 la recherche de la topograp hi e des 
t ro ubl es c liniques postopera to ires des malades 
do nt les ne rfs radiaux cuta nes ava ient ete exci­
ses. On a pu en co nclure ~ un retour to ta l de la 
sensi bilite, dans tous ses aspects, da ns la zo ne de 
distributio n de ce ne rf, apres trois mois. 

Acknowledgments. We wish to thank the La dy 
Tata Mem orial Trust for supporting this stud y; 
Mr. Krishnaswa my for ph otography; a nd Miss 
Lakhani for technica l assistance . We a lso wish to 
thank Tata I nstitute of Funda mental R esea rc h 
a nd Cancer Researc h In stitute for letting us use 
the e lectro n microscope . 

REFERENCES 

I. ANTIA, N. H ., M EHT A, L. , SHETTY, V. P . 
AND I RANI, P. F. Pa rt I. Clinical clinico-elec­
tro ph ysiological quantitative, his tological 
and ultra structura l s tudies of the index 
branch of the radial cutaneous ne rv e in lep­
rosy. Int. J . Lepr. 43 (1975) 106-113. 

2. ANTIA, N. H. , VA NAJA, S. , PA NDYA, S . S. 
AND M EHATA , L. Tail n e rve of the mou se, 
anatomy, conduction velocity and quantita­
tive histology. J . Anat. Soc. India 21 (1972) 
134-136. 

3. D ASTU R, D . K., RAMAMOHA N, Y. AND SHAH, 
J . S. Ultrastructure of lepromatous nerves. 
Neural pathogenesis in leprosy. Int. J . Lepr. 
41 (1973) 47-80. 

4. DASTUR, D . K., RAMAMOII/\ N, Y. AND S Il AIl . 
J . S. Ultrastruc turc of nerves in tubercul o id 
leprosy . Neurol. India Proc . Suppl. I ( 1972) 
89-99. 

5. DASTUR, D . K. AND R AZZAK, Z. A. Dege ner­
at ion a nd regeneration in teased nerve fibers. 
I. Leprous neuritis. Acta Ne uropathol. ( Berl.) 
18 (1971) 286-298. 

6. J OR, C. K. MI'cobacrerium /eprae in nerve le­
sio ns in leproma to us leprosy. An EM study. 
Arch. Patho !. 89(1970) 195-207. 

7. NISHIURA, M . T he e lectro n microscopic ba­
sis of the pathology of leprosy. Int. J . Lepr. 
28 (1960) 357-400. 

8. N ISIII URA, M ., H ARADA, N. AND IMAEDA , T. 
Electro n microsco py of ultrathin sectio ns of 
leproma tous periphera l ne rves. I nt. J . Lepr. 
25 ( 1957) 323-328. 

9. OCiIO/\ AND M AIR. The normal sural nerve 
in man. I. Ultras tructure a nd numbers of fi­
bers a nd cell s. Acta Neuropatho!. (Berl.) \3 
(1969) 197-216. 

10. SPENCER, P. S. AND THOMAS, P. K. The ex­
a mina ti o n of iso la ted nerve fibers by light 
a nd electron microscopy with observations on 
demye lina tion p'rox im a I to neuromas. Acta 
Neuropatho!. (Berl.) 16 (1970) 177-186. 

II. TAXI, J . Etude a u microsco pe electroriique 
de la degeniressence. Wallerienenne des fi­
bres, nerveuses. a inyelinques. C. R . Acad. Sci., 
Paris 248 (1959) 2796-2798. 

12. THOMAS, P. K. The ultrastructural pa thology 
of unmyelinated nerve fibers. In: New Devel­
opments in Electromyography and C lini cal 
Neurophysiology. J. E. Desmedt, ed ., vol. 2, 
1973, pp 227-239 . 

13 . W EBSTER, H . DeL The relationship between 
Schmidt-Lantermann inci s urer and myelin 
segmentation during Wallerian degeneration 
in resea rch in demyelinating diseases. Ann. 
NY Acad . Sci. 122 (1965) 29-38. 

14. WELLER, R : O . AND NESTER , B. Early changes 
at the node of Ranvier in (I) segmental de­
myelination . Histochemical and EM observa­
tions. Brain 95 ( 1972) 665-674. 


