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TROPHONEUROTIC CHANGES IN BONES AND JOINTS
IN LEPROSY *

FRANCIE HARBITZ, A.I.
CHEISTIANIA, XORWAY

It is well recognized that in leprosy, especially its anesthetic form.
marked deformities of the hands and feet may develop. Such cases are
generally designated as “lepra mutilans.” Many, perhaps the majority of
these cases, are dependent on ulceration, necrosis, and chronic suppura-
tive inflammation, which in turn are indirectly due to a chronic leprous
neuritis with its accompanying anesthesia and analgesia. Neecroses or
uleers form, phalanges gradually slough off, and finally the characteristic,
clubbed hands and feet of leprosy are formed. The accompanying illus-
trations of such hands and feet show their appearance in some very pro-
nounced cases. This explanation does not hold in all cases, however, as
some of these deformities are to be ascribed to a peculiar trophoneurotic
influence which is probably directly exerted by the neuritis on the tissues,
especially those of the osseous system, and which may result in atrophy
of bone of characteristic appearance, and in certain joint affections.

The first to call attention to the occurrence of such atrophies of hone
in leprosy was the late P'rof. H. Heiberg,! whose work on this subject,
published in 1886, has received little attention, although it contains
interesting observations and touches on questions of importance in physi-
ologv and general pathology. Since then, little has been written on this
subject (Devcke, Hirschberg and Bichler). 1 therefore have desired to
renew the study of this problem® and questions arising with it, and
will present the results in the following pages. T feel especially inclined
to do this, having had at my disposal most excellent, and in some respects,
unigque material, partly from our pathologic institute in Christiania, and
partly from the leprosy hospital in Bergen, which latter material was

* An abstract of this paper, illustrated by specimenz, photographs and dia-
positives, was read before the Second International Leprosy Conference, held at
Bergen, Norway, Aug. 16-19, 1909,

1. Heiberg, H.: Om lepra mutilans og trofoneurotiske forandringer ved
spedalskhed, Klin. Aarborg., 1886, iii.

2, I have discussed this subjeet once before, in my competitive tlesis for the
professorship in pathologic anatomy and general pathology, encitled Om de
pathologisk-anatomiske forandringer af neurotrofisk oprindelse, Christiania.
1900, A. W. Brigger’s Buchdruckerei. This work is especially devoted to micro-
seopic investigations of these atrophies,
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]"i”'”.\' ]Fliil'l'I] at my 1|i.-]||:u.-."|§ ||_".' l:'l‘. H, P, Lae, III.-- will L =N ]l_‘{ l]ll,l
cise reports, the material was obtained from |r;|1'u']|I:-' who had suffered
from leprosy from fifteen to sixty-seven vears, during most of which time

Lhey had been under observation in our leprosy hospitals.

SPECIMENS

SrECIMEN 1. —Coneentrie atrophy of finger phalanges (Fig. 1). The skeleton
of the right hamd of a leprons patient. The earpus is om the whole normal.  The
TI|I~1:|:-:L|']I-:I| bomez also have their uwsual appearance, ot are somewhat thin,
vather short, especially in the diaphyses, but have eapitula of wsual appearance.
They measure in length (from No, 1 to 5, respectively ) 4.5 cm.. 6.4 em., 6 em.,
5.8 em, and 5.2 em, OF the phalanges, only the first one is preserved and merely

Fig, 1.—Right hand; eoncentrie atrophy of the phalanges.

the shape of pieces of bone markedly pointed anteriovly, aml measuring 3.8 cm.
i phalanges grown together), 1.4 em., 25 em., 2.2 em. and 2 em. Henee the see-
ond and third phalanges are missing in the last four fingers,

SpECIMEN 2—Atrophy of the finger phalanges (Fig, 2). Left hand of a
patient with anesthelie leprosy who eontracted the disease in 1820, was admitted
to the Rekniis ”'IJ"IFi'[:L] for ]I"IFL'I"G in 1875, and died of [id't'ilflrl'iTi:-' in 1887, :-'-"I'\;T}'-
seven vears after the onset of Iq-[n'u.»-j.'. The feet were greatly deformed on account
of extensive earious processes, The left hand was club-zshaped on account of
necrosis of the phalanges, The specimen shows that the earpus is preserved, and
the metacarpal bones are about normal, The fingers are flexed at right angles
at the metacarpophalangeal joints, pointed anteriorly, and defeetive. The meas-
nrements are as follows:
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Os metacarpi I, 5 em.; Phalanx T, 3.6 em.; Phalanx II, 2 em. (normal),

Us metacarpi 11, 7.2 em.; only one phalanx, 3 em. long, markedly pointed
anteriorly,

Os metacarpi 111, 6.8 em.; only one rudiment of a phalanx.,

Os metacarpi IV, 6 em.; only one phalanx (Xo. 1 ?), 4.6 em. long, of usual
Appearance,

Us metacarpi V, 5.2 em.; only one phalanx (No. 17), 3.5 em. long, of usual
form with a small rudiment anteriorly 1.4 em. long.

SPECIMEN 3.—Concentric atrophy of the phalanges of the fingers (Fig. 3).
Right hand from a patient with lepra anesthetiea [ patient whose foot is described
s H|u=|:*i]n{'r! 81, The hand is deformed, shortened, extended at the wrist, and

Fig. 2.—Left hand: atrophy of phalanges.

the fingers are greatly shortened. The otherwise normal carpus, here and there,
presents knotty projections (in part due to chronic arthritiz deformans?). The
metacarpal bhones are nearly normal, but the I la Nges are few in mumber, small,
pointed anteriorly, and partly placed at right angles to the metacarpal bones,
The measurements are as follows:

Oz metaenrpi 1, 4.5 em. long; both phalanges missing.

(s Irll.*'l:lr_'ill'pi 11, 6.1 em., lomg: only one phalanx, 1.8 cm. long, puiniml
anteriorly.
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Os metacarpi 11T, 5 em. long: one phalany (XNo. 1 %), 1.8 em. long.

Oz metacarpi IV, 5.6 cm. long; one phalanx 2.1 em. long, pointed anteriorly.

(s metacarpi V, 5 em. long: one phalanx 2 em. long.

SPECIMEN 4.—Some degree of atrophy of the finger phalanges (Fig. 4). The
specimen is the left hand (the right foot is Specimen 5) of a patient with lepra
anesthetica with onset in 1861, admittance to a leprons ||r|.~'~|:il:ll in 1864, and
death in 1887, or tweniv-six vears after the onset., Already in 1864, there was
considerable paresis of the face, the upper and particularly the lower extremities,
with loss of sensation. The left hand, removed at neeropsy, shows the following
conditionsg: The ea rpois iz q-nliru-l:.,' normal.  The metacarpal and ]:lh.'l'lilllgl'il] b=
also are of about usual size and shape. The position, with the fingers markedly
flexed, iz that known as “elaw-hand.”

Fie, 3.—Right hand; concentric atrophy of phalanges,

Oz metacarpi I, 4.6 em.; Phalanx I, 3 em.; Phalanx 1T, 2 em.

Os metacarpi 11, 6.3 em.; Phalanx 1, 2 em., pointed; Phalanx 11, 1.5 cm.,
thin in the middle: Phalanx 17T, 1.4 em., pointed.

Oz metacarpi 111, 6.2 em.; Phalanx I. 4.7 em,, pointed: Phalanx 1T, 3.1 cm.:
Phalanx 111, 1.6 cm,

Oz metacarpi IV, 53 em.; Phalanx I, 3.2 em.: Phalanx 1T, 2.6 em.; Phalanx
I1T, 1.7 cm.; all bones nearly normal.

Os metacarpi ¥V, 5 em.; Phalanx I, 3.5 em.; Phalanx IT, 2.4 em.: Phalanx T1T,
1.2 em.; all bones nearly normal.

SppetMEX 5.—Uleerative-neerotic inflammation of the tarsus ili'pi'.'l mutilans) :
typical concentric atrophy of the fourth and fifth metatarsal bones and loss of
phalanges of the fifth toe, In the right foot (same patient as Specimen ), there
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had been a earious-necrotic process, so that the foot at neeropsy was found to be
lopzened at the ankle, I,u:ing attached {ml}' by the st partz. The foot was of
about normal length, but unusually narrow on account of atrophy of its outer
portion. The tarsus shows great changes. The caleaneum is 7.8 em. long, tapers
forward, and shows necrosis om the inner side and at the anterior emd. The
talus, o8 euboidenm, and os navienlare, as well as the cuneiform bones 11 and 11T,
are nearly entirely wanting, while a considerable part of os euneiforme I is
intact, The greater part of the metatarsal bones is presevved s there is atrophy
only on the fibular side.

Figure 4. Figure 5.

Fig. 4.—Leit hand; moderate atrophy of phalanges.
Fig. 5—Right foot; lepra mutilans; concentrie atrophy of fourth and fifth
metatarsal bones,

Os metacarpi I, 6.2 em.; Phalanx I, 3.3; Phalanx II, 2.5 em.; all nearly
normal,

Os metacarpi 1T, 7 em.; Phalanx I, 3.2 em.; Phalanx TI, 1.8 em.; Phalanx TIT,
1.2 em.; all nearly normal.
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Oz metacarpi III, 6.8 cm.: Phalanx I, 2.7; Phalanx I, 1.6 cn; Phalanx 111,
1.4 em.; all nearly normal,

Os metacarpi IV, 3.2 em.: small, atrophic. with thin shafts like narrow edges;
knobbed anterior ends; Phalanx I, 2.6 em.; Phalanx II. 1.5 em.; Phalanx III,
1.2 em.

Os metacarpi V, 2.5 em.:; small, atrophic, with thin shafts like narrow edges:
Enobbed anterior ends: Phalanx 1, 1.7, utl'ﬂphif_' andd |J'Clil'lf.l'll ||]|l§_-]'i_|;}|'ly; both the
other phalanges missing,

Figure 6. Figure 7.

Fig. G.—Left foot; coneentric peripheral atrophy of metatarsal bones and
phalanges,
Fig, T.—Right foot; atrophy of metatarsal bones and phalanges.
SreciMex G —Previously deseribed in brief by . Heiberg. Typical con-
centrie peripheral atrophy of the metatarsal bones and of the phalanges (Fig. 6.
The skeleton of the lefi fooi of a leprous man 38 years old. The foot is small,
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measuring 17 em. in length. There is concentric atrophy of the metatarsal
bones and phalanges, especially in their anterior portions. The entire tarsus
shows mormal conditions with well-developed bones and joints. The tarsal bones
on the whole are of normal size, although the caleaneum is possibly somewhat
short. The metatarsal bones, on the other hand, are small, atrophic, and greatly

Figure 8. Figure 1.

1"ig. 8.—Left foot: concentric atrophy of metarsal bhones and i']“li““ﬂ’"’*-
Fig. #.—Right foot; uleerative-necrotic inflammation of tarsus: atrophy of several
metarsal bones,

shortened. They measure, respectively, 2.8 em., 3.7 em., 3.6 em., 4.4 em,, 6.3 em., and
compared to the average length of the metatarsal bones in four normal feet, the

shortening is, respectively, 3.5 em., 3.9 em., 2.6 em., 1.8 em. Their shape is also
congiderably ehanged. Their widih at the base iz about normal, but they taper
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congiderably and unevenly forward and become peinted in a conieal manner. The
heads of the metatarsal hones are nearly entirely absent, az far as the three
middle toes are concerned, The surface of the bones as a rule is smooth. Only
rudiments of the phalanges are left, which are atrophie, thin and pointed, taper-
ing forward. In places they are go thin that a thin wire ean scarcely be passed
through them. The osseous substance is porous. Only small remnants remain of
some of the bones, If the atrophyving process had continued, the hones eertainly
would have become entirely resorbed. I

Fig. 10.—Left foot; lepra mutilans.

SPECTMEN  T.—Typical atrophy of metatarsal bones and phalanges. Right
foot with tendons and joints from a leprous patient. The foot is small and
atrophie, partly on aceount of defective amd hyperextended toes, and partly from
a considerable atrophy of the metatarsal bones. The tarsus on the whole is nor-
mal; the bones are well developed without nodular projections. The various
joints show no actual =igns of arthritis. The tendons and ligaments are normal.
On the other hand, all metatarsal bones are very atrophie in characteristic man-
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ner, the anterior ends being pointed with entirely atrophic heads. The atrophy
iz most marked laterally, so that the individual bones are cone-shaped.

Os metatarzi T is 3.5 cm. long, somewhat thin, anteriorly in bony ankyvloszis
with Phalanx I, which is 2.2 em. long, and in turn, ankylosed to Phalanx II,
which measures 1.8 em. long. Both are pointed anteriorly.

Oz metatarsi IT is 4.5 em. long, pointed, and attached anteriorly by a lax-joint-
capsule to a thin atrophic Phalanx I scarcely 2 ¢m. long.

Os metatarsi I1T is 4.2 em. long, pointed, articulates with a thin phalanx 2 cm.
long, which has a thin, bony shell attached to its head.

Os metatarsi IV is 4.3 cm. long, pointed, withont phalanges,

(s metatarsi V is 5.5 cm. 'Il:rn;_f, and has a Hiltg]ﬂ p[m]unx, which 15 awl -iil]ﬂl‘l[‘l’]
anteriorly.

SPECIMEX 8.—Considerable concentric atrophy of the metatarsal bones and
phalanges (Fig. 8). Left foot of a patient with lepra anesthetiea beginning in

|"ig. 12.—TLeft foot: chronic deforming arthritis of tarsal jn'mi,.-'; atrophy of
metatarsal bones and phalanges.

1845, On account of uleeration and persistent pain the left foot was amputated
in 1888, or thirt:r-ni:m VeArs after the onset of the disease. The foot is short and
much deformed, chiefly on account of considerable atrophy of the metatarsal
bones and, to a lesser extent, of the phalanges. The tarsal hones are normal
with the exception of the cuboid, which is short, 1.5 em. long, and compressed with
somewhat rough edges. The metatarsal bonez show eonsiderable ehanges, being in
part shortened, narrow and thin, and in part almost entirely resorbed. The same
is true of the phalanges, of some of which only rudiments are found. There is no
evidence of necrosis or ulceration either in the metatarsal or the phalangeal
bronies,
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Oz metatarsi I, 4 em. longe; Phalanx 1, 1.7 em.: Phalanx 11, 2 em.  Bones about
mormal in form and size,

Os metatarsi 11, 4 cm. long, thin and pointed; Phalanx I, 2.2 em.; Phalanx
11, 1.2 em.; Phalanx TIT. 1 em. The phalanges about normal; flexed.

Os metatarsi 111 is 3.5 em. long, awl-shaped anteriorly with two fragments of
phalanges, respeetively 1 and 0.8 em. long.

Ozsa metatarsi IV and V have almost disappeared: rvepresented by fibrous
cords with =mall pieces of bomes, Phalanges also represented by fragments not
over 1 em. long,

SrEcTMEXN 9. —Uleeratlive necrotie inflaimmation of the tarsns (Fig. 9). Atrophy
of several metatarsal bonmes.  HRight foot obfained from a patient with lepra
anesthetiea with onset abont 1877 and lm‘l]_llltlllinll of the fool aboutl fifteen Vs
later. The fool iz considerably shortened and deformed, chicflly from severe
atrophy amd destruction of the farsus, and partly from atrophy of the metatarsal
Lones and phalanges,  Of the tarsus only the posterior part of the caleaneum

| e |

Fig. 13.—Right foot; atrophy of tarsus with arthropathies; concentric atrophy
of third, fourth and fifth metatarsal bones.

vemaing, The talus iz much deformed. The os navieulare is very defeetive and
irvezular in shape, The euboid is missing and, of the euneiform bone, only small
spicitles remain joined into a plate.  Probably uleeration and mnecrosis of the
bomes had cansed these deformities.  The metatarsal bones also show  greal
changes, especially the last three, whieh arve shortened, pointed, and partly fused
posteriorly. The phalanges, on the other hand, are mostly normal.

Us metatarsi I, 5.5 em.; Phalanx 1, 2.6 em.: Phalanx 11, 1.8 em.; normal.

0= metatarsi 11, shaft shortened, 5.9 em.; Phalanx I, 2.1 em.; Phalanx I1.
1.1 em.: Phalanx 111, 0.% em,

Os metatarsi 111, 5 em.; Plnlanx 1. 2 eme: Phalanx I1. 1.1 em.: Phalanx 111
i em.

Os metatarsi 1V, 3.2 em,: Phalanx 1, 2 em.; Phalanx 11, 1 em.: Phalanx 111,
5 em.
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The third and fourth metatarsal bones are fused posteriorly, thin, and greatly
shortened. On the outerside, they are joined by a bony plate 1.5 cm. long, which
iz probably a rudiment of the fifth metatarsal bone. At the anterior end of this
bone iz attached the first phalanx, 2 em. long, with the second phalanx 1 em. long.

SPECIMEN 10.—Lepra mutilans of one foot following an ulcerative inflamma-
tion. Also concentric atrophy of the metatarsal bones and phalanges (Figs. 10
and 11). The specimen was obtained from a patient with lepra anesthetica who
contracted the disease in 1852 and died in 15888. There had been uleeration of
the sole of the left foot. The big toe had been disarticulated in 1882, The left
foot was secured at the neeropsy. It is greatly deformed, forming a lumpy mass,
which is in strong, plantar flexion at the ankle, The tibia and fibula are fused
for a distanee of 5 em. at the lower end, forming one pointed bone which has
united to the remains of the tarsus. The latter consists mainly of the greater
part of the caleaneum (7 by 4 by 3.5 em.) of entirely irregular shape, and pointed
anteriorly. To its inner side there adheres a small, smooth, flat piece of Lone,

Fig. 14—Skiagrapl; same as Fig. 1.

evidently remains of the talug, and a splinter of bone adberes on the outside
(remains of cubond¥). In addition, there remains of the tarsus only a flattened
finger-bone, 3.5 by 2.5 em., the origin of which can no longer be recognized. These
marked changes in the tarsus are probably connected with the uleerative and
inflammatory proeess in the planta pedis, Of the metatarsus also, only fragments
remain, partly in bony connection with the tarsus. The first metatarsal bone is
mizsing, having probably been removed with the hallux. The second metatarsal
bone is 2 em. long and evenly reduced in all dimensions with a relatively large
head., The third metatarsal bone is much smaller and thinner, and of the fourth
one, only minute pieces are found. The fifth is unrecognizable. The toes are
spread out in a fan-shaped manner from the small atrophie tarsus. The hallux
is missing. In the second toe the first phalanx measures 24 em. in length and
is very thin at its middle; the second phalanx 0.7 em. long and the third phalanx
.7 em. long, are about normal in size and shape. In the third toe, the first
phalanx is 3 em. long, thin and evenly atroplic; the second phalanx 0.9 cm.
long, and the third pbalanx 1.2 em. long, are of about normal zize and shape.



12

The first phalanx of the fourth toe is L5 em. long and evenly reduesd in all dimen-
sions: the second phalanx is 1.2 em, long: the third phalanx is missing. The
first phalanx of the fifth toe is replaeed by a fibrous cord and continues with the
second phalanx whieh is 009 em. long: the third phalanx is missing.

SrECIMEN 11.—Chronie deforming arthritis of the tarsal jointz. Typical
atrophy of the metatarsal bones and phalanges (Fig, 12). The specimen, obtained
from Lepra Hospital No. 1 in Bergen, is the left foot of a patient with lepra
anesthetica which commenced in 1862, He died of pneumonia in 1839, There
were three uleers on the left foot and neerosis of the fourth toe. The left foot.
which was secured at the neeropsy, is greatly deformed and markedly shortened
om aceount of shortening or complete abzence of metatarsal bones and phalanges.
All of the tarsal bones are intact and of about the usual size and shape. The
caleaneum being T cm. long, the talus 5 em. and the enboid 3.2 em. They are

Fig. 15 —Skiagraph: same as Fig., 2.

partly grown together and have rough surfaces which, to some extent, is due to a
deposit of osteophytes at the articular ends (chronie deforming arthritis). All
of the metatarsal bones are mueh changed and atrophie, especially at the anterior
ends, which are pointed, almost awl-shaped, with their heads missing. The
phalanges are also atrophic and pointed anteriorly, especially in the first three
toes,

Os metatarsi T, 1.5 em. long, with one pointed phalanx.

Oz metatarsi T, 2 em. long, with two, thin, pointed, erooked phalanges,

Os metatarsi T, 3 em. long, with two atrophie phalanges.

s metatarsi TV, 3.2 em. long,

(s metatarsi V, 6.2 em, long, about normal length.
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SreciMex 12.—Atrophy of the tarsus with joint affections. Typieal concentric
atrophy of third, fourth and fifth metatarsal bones (Fig. 13). The right foot
with joints and tendons from a case of leprosy of the smooth variety. The foot
is a good example of the joint affection so frequently encountered in leprosy,
and also presents some atrophy of the metatarsal bones. The ankle-joint is the
seat of severe arthritis with marked dilatation of the joint ecavity and prolifera-
tion of the synovial membrane. The tarsal bones show marked changes, consist-
ing both in atrophy and proliferation of bone, particularly in the vicinity of the

Fig. 16.—Skiagraph; same as Fig. 5.

joint, The talus is deformed, its body particularly being atrophic and reduced
to a flat, hony plate. For this reason the lower end of the tibia has pressed into
the tarsus. Of the os navieularizs, only narrow rims externally and internally
remain, which are united by a lamellar central portion. The euneiform hones are
barely demonstrable, merely formed by irregular pieces of bone fused with the
first three metatarsal bones. The cuboid is atrophie, deformed, and entirely

Fig. 17.—Skiagraph; same as Fig 6.

fuged with the caleaneum. Om account of these severe changes in the tarsus the
foot has sunken down and is in promounced wvalgus position. The metatarsal
bones and phalanges are somewhat atrophie, especially those of the 1ourth and
fifth toes.

Os metatarsi I, 6 em. long; Phalanx I, 2.8 ¢m.; Phalanx II, 2.5 ¢m.

5 metatarsi 11, 6.5 em.: Phalanx I, 3 em.: Phalanx II, 1.8 em.; FPhalanx
I1T, 1.4 em.
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Oz metatarsi IIT, 5.8 em.: Phalanx I, 2.4 e Phalanx 1T, 1.6 em.; Phalanx
11, 1.6 cm,

Oz metatarsi IV, 5.3 em.; Phalanx I, 2.8 em.; Phalanx 11, 1 em.; Phalanx
111, 1.4 cm.

Oz metatarsi V, 5.5 cm,: Phalanx 1. 2 em.: last two phialanges J'Iulirlwninr}‘,

The third and fourth metatarsal bomez are fosed at their baze, =omewhat
pointed anteriorly, and flattened from side to side, Seen from above they appear
s ﬁh.'n'll edges,  Also the fifth metatarsal bone is thin, and atrophie anteriorly.
The phalanges on the whole are fairly normal.

Fig, 18.—Skiagraph: same as Fig. 7.

Fig., 19.—&kiagraph: same as Fig., 8.

1 shall first give a collective description of the osseous changes
although the illustrations convey the best idea of them.

There is an atrophy of the bones of the hands and feet which may
proceed to such a degree that certain bones finally entirely disappear.
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The atrophy principally affects the most distal bones, the phalanges, meta-
carpals, and metatarsals; it is little pronounced in the tarsus and carpus.
The bones may atrophy in their entirety, though sometimes more =0 in
the shaft, and become thin and brittle, but their shape is preserved. This
variety rezembles the so-called atrophy of disuse, though the bones gener-
allv are somewhat decreazed in size. In the more characteristic form
the atrophy is concentric and chiefly involves the most peripheral parts
of the phalanges, metacarpal, and metatarsal bones. These bones become
considerably shorter than normal, taper anteriorly in a cone-like manner,
and may become awl-shaped ; or the atrophy iz most pronounced on the
sides, so that the bones become plate-like with sharp edges above and
below. The distal heads of the metacarpal and metatarsal bones usnally

=

Fig. 20—Cast of left hand; lepra mutilans.
disappear, while at their base the bones preserve their usual width and
thickness. The surface iz generally smooth., The shortening of the
metacarpal and metatarsal bones may be very considerable and most
prenounced either in those on the outside or those on the inzide. It may
be g0 marked that the length is only half the normal one, or even less
(Specimen 6). The phalanges atrophy in a gimilar manner, become very
thin, pointed anteriorly, and porous. Finally only disconnected remnants
are left which ultimatelv may be entirely absorbed so that the toes become
shapeless lumps without any bony framework. Our specimens illustrate
this condition very well.

In the joints, varions changes are also seen, on the whole resem-
bling those of arthritis deformans. Especially in the joints of the tarsus,
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we see a4 form of chronie inflammation of the joint-capsules with the
picture of pronounced, proliferating synovitis and =erous effusion (Spe-
cimen 12): at the same time, the articular ends show changes, such as
atrophy of cartilage and hone, or proliferative alterations in the form of
nodular projections, osteophytes, ete. The osseous substance, as a whole,
in most cases is the =eat of marked osteoporosis. The tarsal hones hecome
brittle and often are squeezed together to form thin plates of hone. If
the tarsus is the principal seat of atrophy, the whole foot may sink down
in a pronounced valgus position. Similar signs of chronie joint disease
are =een 1n :|[|'1|]r]|i:-_ II.']H'H]]:-'- hands. but less frequently and less

prominently.

Fig. 21.—Cast of left hand: lepra mutilans.

The question arizes whether thiz peculiar bome atrophy is specifie,
and directly due to leprous neuritis, or if it can be satisfactorily explained
in some other manner,

In the first place it must be emphasized that these atrophies are not
due to external inflammation. In other words, they do not belong to the
ordinary forms of lepra mutilans dependent on ulceration (“mal perfor-
ant™) and chronie suppuration, extending to the hones and joints, accom-
panied by gecondary destruction of bone. As shown by the specimens, it
iz true that in addition to typical atrophy of bone we may also find forms
of chronie inflammation which lead to extensive destruction (Specimens
4, 9, and 10), but the inflammation and the necrosis of bone have no
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peculiar characteristics and may easily be recognized., Thev are also
found in localities where there is no atrophy, and may be found wanting
in the presence of typical concentric atrophy. This mode of explanation
must, therefore, be excluded.

Nor can we be dealing with pure atrophy of disuse, as we then would
expect to find all the bones of the foot atrophic and, what is most impor-
tant, the atrophy in individual bones ought to be evenly distributed, not
limited to certain parts. One would expect an anatomic picture similar
to that seen in 'F‘.l.'ll':l].'l.'::m] limbs, for instance, after an attack of acute
poliomyelitis. But this is not the case. In paralyzed limbs the bones
usually retain their shape and ordinary size, but merely become brittle
and osteoporotic, while circumseribed atrophy such as here deseribed is

T

Fig, 22—Uast of left hand; lepra mutilans.
entirely absent. It is another matter that disuse mav play a consider-
able role in the development of atrophy.

Finally, it might be maintained that the atrophy might depend sn
genuine, specifie, leprous osteomyvelitis and periostitis. Lepra bacilli ani
leprous granulation-tissue in the osseous system have been demonstrated
chiefly by Hirschberg and Bichler? and, in that case, it might be supposed
that absorption of bone might result in atrophy. A priori, the objection
could me made that in such a case concentric atrophy would be less likely
to occur than the destruction of hone similar to that seen in tuberculosis

—— e ——

3. Hirschberg and Biehler: Lepra der Knochen, Dermat. Zischr., 1909,
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and syphilis. But skiagraphs taken of all of our cases show that there
is no trace of such central lepromata or of any periostitis. This has
already been pointed out by Deveke,* who also studied skiagraphs of
leprous bones. He also could demonstrate a peripheral atrophy without
reactive changes, but he had no opportunity to make anatomic studies
of the skeletons of the hands and feet, or to make histologic exam-
inations,

The microzcopic studies made to clear up this question, which were
especially thorough in the case of Specimen 12, argue against the position
that we are dealing with results of leprous inflammation. Thus in speci-

Fig, 23 —Cast of right hand; lepra mutilans.

mens of atrophic toes, we find small pieces of hone with uneven surfaces
containing osteoclasts in the depressions, but no leprous osteomyelitis or
periostitis conld be demonstrated and no lepra bacilli were found.
Therefore, no weight can be given to any of these objections. There
i= no good reason for doubting that this hone atrophy is really of neuro-
trophie origin. and everything seems to point to leprous interstitial
neuritis as the cause. As has been strongly contended by H. P. Lie® it

4. Deveke: Knochenveriinderungen bei Lepra mervornm in Roentgenograph,
Fortschr. a. de Geb, d. Roentgenstrahlen, ix.

5. Lie, H. P.: Lepra im Riickenmark und den peripheren XNerven., Vienna
and Leipsie, Wilhelm Braumiiller, 1904,
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must be maintained that the trophomeurotic changes are associated with
advanced leprous neuritiz of the mixed nerves, and not with a definite
form of the disease, or with particular lesions of the central nervous
system, or certain nerves.

In this connection, it must be remembered that similar concentric
atrophy of the toes has heen described as following nerve lesions of vari-
ousg kinds, such as gunshot wounds, causing destruction of peripheral
nerves, in which case the atrophy was characterized by the toes being
shorter and more pointed at the ends just as we see in characteristic
leprous bone atrophy.

Fig. 24.—Cast of right foot; lepra mutilans.

We must also conszider the cutaneous changes occurring in leprous
fingers and toes. The skin becomes thin, atrophic, smooth and glisten-
g (“glossy skin™), with atrophy of epidermis, cutis and subeutaneous
tissues and with disappearance of glands and loss of hair, It has heen
noted in our cases that the skin finally has become scar-like and inelastic.
The nails also undergo changes as they cease to grow and fall off, or
become corrugated, rough, and chipped, or greatly thickened and nodular.
It may be generally known, as has been shown by Hansen and Looft,®
that these cutaneous changes are due to leprous neuritiz and are tropho-

i. Hansen and Looft: Die Lepra vom klinischen und pathologisch-anatom-
1schen Standpunkte, Biblioth, med. int., 1804, ii.
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neurotic in nature and comparable to the concentric atrophy of hones.
As 18 well known, analogous changes in the skin may follow lesions of
peripheral nerves,

The question arises whether the explanation of this characteristic
atrophy of bone should be looked for in special trophic nerves. Aside
from the fact that these nerves are still entirely hypothetical, at least
not proved experimentally, it must be sufficient to recall the influence
exerted by all forms of nerves, motor, sensory and vasomotor, on tissues
and organs. As the leprous neuritiz involves all nerves withount =election,
it must be supposed that all forms of nerve fibers suffer from the chronie
inflammation and that this will express itself in losz or alteration of the
influence normally exerted by the nervous system on nutrition. This
must be considered sufficient explanation: in other words, the leprous.

Fig. 25.—Cast of left foot; lepra mutilans.

trophoneurotic bone-atrophy does not require the assunmption of the
existence of trophic nerves.”

When we study histologic specimens of chronie interstitial leprous
neuritis and note the marked alterations in the nerves, we readilv appre-
ciate the influence on the tissues exerted by such chronie inflammation
with progressive degeneration and atrophy of nerve fibers going on for
many vears, and will not hesitate to look upon atrophy of the osseous
svetem as a result.

Az the opportunities for anatomic study of leprous neuritis iz not as
good elsewhere as in Norway, where there still is considerable, though

7. In this connection the reader is again referved to my previously mentioned
work, Om. path, an forandringer af neurotrofisk oprindelse. 1900,
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rapidly decreasing leprosy, 1 shall briefly relate a recent case of ll."I'!I'L'I
mutilans with marked deformities, especially of the hands.

The case was that of a woman 72 vears old, who was treated for
leprosy during the last twenty-one years of her life in the dermatologic
ward of the government hospital in Christiania. The onset was a few
years before admittance to the hospital with anesthetic area and later
cutaneous nodules on the back, face and particularly the dorsum of the
hands and forearms. Gradually lepra mutilans with considerable defor-
mity of the hands developed. Before death marasmus had set in and the
patient also had developed leprous inflammation of the larynx, pharynx,
and mouth. The necropsy revealed changes in all the nerves examined of
the right forearm and hand, especially thickening of the nerves, which

increased towards the wrist in the case of the radial and median nerves

Fig. 26.—Left hand; lepra mutilans.

but which was most marked at the elbow in the case of the ulnar nerve.
The nerves were also firm and fibrous, and, in the case of the distal part
of the radial nerve, adherent to the surrounding tissues, and some of
them, especially the radial nerve, contained brown or vellowish-brown
depositzs (“brown bodies,” i. e., laree heaps of bacilli*  The histologic
findings are az follows:

The median nerve near the wrist showed concentrie thickening of the peri-
neurium of each nerve bundle and slight lvmphoeytie infiltration; also inereased
interstitinl tissue within the bundle, i. e., endoneuritis. There was marked
l]lil‘:]cr‘llil]f_f of the endopeurium in whiel, only here and there, few and ]1-:11'“_1.'
atrophie nerve fibers were seen. There was marked round-cell infiltration of the
ulnar nerve at the wrist, The interstitial tissue was inereased and almost no
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nerve fibers were demonstrable,  Seattersd in thizs sranulation-tissue, there were
numerous heaps of bacilli which stained ved and were generally intracellular. In
the radial nerve near the wrist there was proliferating connective tissone withont
nerve fibers with seanty Iymphoeytic infiltration, and exceedingly numerous, and
large heaps of bacilli generally arvanged longitudinally and loeated intracellularly.

May the articular changes described also be looked on as genuine
trophoneurotic affections?  Thiz iz consziderably more doubtful. On
account of their whole appearance they are analogous to the arthropathies
accompanying certain diseases of the brain and cord, such as tabes dor-
salis and svringomyelia. 1t is especially to the credit of Charcot to have

called attention to them and to have |H|i!'.[|'|| out that the .'ll[]ll'n!mthit'ra

Fie, 27.—Rizht hand; |1'[li';| mutilans.

are specific. trophic phenomena dependent on a direct nervous influence
exerted by disease of the central nervous system, particularly the anterior
grev horns of the cord. H. Heiberg also seems to have shared this
aplnion.

The findings, however, particularly those in the cord, on which Char-
cot and others hased their hyvpothesis, have not been confirmed by other
ohservers. For this reazon the condition of the peripheral nerves has
been looked to for explanation, and in the case of leprosy the leprous
neuritiz,

The question arises whether it i= not more natural and correct to
consider these arthropathies, and particularly the joint affections of
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leprosy, as merely indirectly caused by the nervous disease. In the case
of the leprous arthropathies, we must bear in mind the considerable
degree of muscular atrophy produced by the neuritis which renders the
joints more lax and the movements ataxic. The development of arthro-
pathies iz further favored by the condition of the bones which hecome
brittle, osteoporotic, and deformed and easily give way to pressure and
trauma of any kind. The existing analgesia and anesthesia are also of
impertance. The sensory nerves supplying the joint-capsules and ends of
the bones are affected so that the ordinary sensation produced by the
abnormal position of the joints is lost, which predisposes to ataxic move-
ments and anatomic changes. The reflex influence of the centripetal
nerves on the normal nutrition of the tissues is lost, and this also exerts
its influence.

All these factors are of importance and by their indirect influence
on the joints may result in the articular affections deseribed. without it
being necessary to look for the explanation in a special trophoneurotic
influence.

University, of Christiania.












