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conclusion in this  matter ,  i s  scarce, whol ly confused and 
some even completely uninteU igible. Besides ,  much of  i't 
points in quite other d i rect ions than toward l eprosy. Thus, 
if one attempts to fi nei conc1usive proofs in the Bibl e that 
leprosy has existed among the ancient Hebrews ,  one w i l l  
search i n  vain. 

In conclusion,  I will avai l  myself  of this opportun ity of 
thanking the Reverend Pastor HERMAN FR II S  LAADI NG,  
Bergen ,  Norway, for h is  valuable help and gu idance with 
regarel to the original  bibl ical  texts .  
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*Sternum Puncture in Leprosy - a 
Stud y of ' Fifty Cases 

J. LOWE ariel DHARMEND RA.  

Leprosy appears to be l argely an i nfection of  the reticulo 
enelothel ia l  e lements in  the  body. In  the  skin anel in  the 
nerves infection appears to be of  this  nature .  In " skin " 
l eprosy the endothel ia l  ce l ls  l in ing the blood vessds are 
frequently affecteel . The ret iculum of the lymphatic glanels  i s  
f requently affecteel .  Lesions of  the  iriternal organs are not 
uncommonly s·een anel i t  i s noticeable that the Küpffer cel ls  

*Reprinted from " Leprosy in  India ,"  October, 1937,  VoI . I X, N o .  4, 
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of the  l i ver  are  frequent ly  a ffected and  a l so  the  ret iculum cel l s  
o f  the spleen.  

That the cel l s  in leprous t i ssue are of  the nature of 
hist iocytes has been demonstrated by the inj eçt i on of an i l ine  
dye which i s  taken up by the cel l s .  S imi lar nndings have been 
made in rat l eprosy. 

An important part of  the reticulo-endothel ia l  system of 
the body i s  the bone marrow. Very few rderences are found 
in the l i teratur e  of  Ieprosy to affections of the bone marrow.  
According to Kl ingmul l er  the infection of  bone marrow was 
fi rst observed by Babes and later by other workers but the 
work on the subj ect i s  very meagre. Gass ( 1 936)  examined 
the bone marrow of  bones removed from cases of leprosy at 
operation anel founel l epra baci l l i  pr'esent a lmost i nvariably in 
cases of  cutaneous l eprosy. 

I t  appears poss ib le  that the bone marrow m ight be an 
important focus of Ieprous infect ion .  In  cases of cutaneous 
l eprosy the in fection is  a widespread one in  the various 
t issues anel organs of  the boely anel i t  is not i ceable that in  such 
cases,  improvement with el i sappearanoe of the baci l l i  f rom 
the skin i s  frequently fol loweel by rdapse. I t  i s  possible that 
there may be in the boely  foci of  persistent l atent in fection 
one of which m ight be the bone marrow anel that from thes'e 
foci baci l l i  are l iberateel causing re l apse .  In  cases of nerve 
leprosy the in fection i s  apparent I y  l ocal i z'ed in  certain t issues 
of  the body. C l in ica I  observation of  such cases of l eprosy 
with aIternating periods of  quiescence anel act iv i ty suggests 
that even i n  cases of nerve l eprosy there may be i n  the hoely 
some focus of infection from which bac i l l i  are l iberatecl 
f rom t ime to t ime .  Thi s  focus might possibly be the bone 
marrow. 

It therefore seemed elesi rable that more information 
shou l el be col l ecteel regarding the infect ion of bone marrow 
in l eprosy and in  the various types anel phases of  leprosy. 
Our fi rst attempts at investigation of  this matter were inaele 
at autopsy but autopsy material  is very l imiteel in this centre.  
N evertheless by trephin ing the t iba in  a few case,s, o f  leprosy 
at autospy we were aMe to elemonstrate that in fection of bone 
marrow i s  present and i s  surpris ingly heavy in  cases of 
cutaneous leprosy. We were unable to get cases of nerv1e 
l eprosy to study by this method, anel therefore we sought for 
means of examin ing" the bone marrow during l i fe .  

The  on ly method avai l abl e seems to be sternal punctur e 
which i s  being increasing-Iv used for a study of bone m arrow 
in connection with blood el i seases .  The sternal punctur e 
apparatus consl-sts of  a fine t rocar and cann u l a  rather l ike a 
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l umbar puncfure needle with a special adj ustable guard \vh i ch 
can be fixed . by means o f  the screw,  at the desi red di stance 
f rom the end . The cannula i s  made to fi t on to the ene l  of a 
reco rel syring-e . Thc m ethoc l  o f  obta i n i n g  s t e rn a l  punctu re 
mater ia l  i s  as fol lows : -

The s i te  for t h e puncture i-s the mi el e l l e  of the  sternal 
oppos i te the th i rc 1  intercostal space. The pat ient l ies on his 
back anel the sk in , subcutaneous t issue s  and per iosteum , at 
t h e  s i t e  of punct u re , are amestheÜsed with 2 per cent o 
novaca in sohit ion , and about 1 5  m inutes l ater the puncture i s  
m a d e .  The guar c 1  i s  fixed- be tween � and 1 cm . f r o m  t h e  point  
o f  the  needle ,  the d i stan ce vary i ng according to the th i ck ness  
o f  t h e  t i ssues cover ing t h e  sternu m .  The ne,e d le i s  d r i ven 
s t ra igh t e lown wi th  a rotating motion anel one can feel the 
out er bony plate of the 'sternum be ing p i erced . Wh;en the  
neeel l e  has p i e rced the st ernum its  further progress i s  pr'e
vented by the gll ard and it is founel that t h e  needl e  is fi rm ly 
fi xed in the bone .  If this is not so , i t i s probab l y because the 
point o f  the n eed l e  i s  not eleep enollgh and the guard is then 
moved ,s l ight l y fll rther u p  the needle and the neeel le i s  
i nserteel a l i tt le  farther . At th i s  point the t rocar i s  removed 
anel the syri nge is at tached to the need l e and by steaely 
suction about on e c llbic  cent i m etre _ o f  ste rna l fl u i d  is with
el rawn. The actlla l  pi erc ing o f  the sternum is not pai n f u l  
w i th proper amesthesia but a l it t l e pain i s  fe l t when the  
Au i d i s ' w ithdrawn . 

M-a te'ria. /s CX01IÚ1 I ed .  
Sternal  puncture m aterial w a s  taken by th is methoel f rom 

50 pat ients . They were classifi,ed as fol lows : 32 cases of  
cutaneous leprosy and 18  cases of  nerve l eprosy. S ince the 
n n d i mr  of a few bac i l l i jn the 's ternal puncture materia l might 
possibly be elue to the puncture being maele th rough l eprous 
skin ,  sl it smears were made from the skin at the  s i  te of the 
puncture anel examined in the ord inary way. 

EXa1nin a tions made. 
The stemal punctur e fluids wer,e t reated as fol lows : -

( 1 )  A thick 'smear was maele on a sEde , d ried,  dehcem oglo
binised with 3 per cent .  acetic acid and st a i ned for 
acid-fast bacil l i .  . 

( 2) - The . remaining fluid was treated as fol lows : It was 
pl aced i n  a steri le tube containing about 0 .5  C . C .  of  
3 per cent .  sodium citrate 'solution . This was 
centrifuged. The supernatant fl ui e l  was removed 
from the cel l s  and about 4 C . C .  of 3 pe r cent . acetic 
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acid was added. After thorough mixing, the tube 
was again centrifuged, the supernatant fiuid being 
r.emoved and smears made from the deposito 

Of 32 cases of cutaneous leprosy, bacilli were found in 
the ·sternal fiuid in 16. Of the 16 cutaneous cases, bacilli 
were present in the skin of various parts of the body and in 
the skin covering the sternum of 15, but in most of the cases 
the number of bacilli found in the sternal fiuid was sufficiently 

. great to. make it unlikely that the positive findings were 
attributable entirely to the needle being inflected by pássing 

, 

through leprous skin. We interpret these findings as 
indicating that the bone marrow of the snernum 'showed 
bacilli in app.roximately 50 per cento of C cases examined. 
On the other hand in 18 cases of nerve leprosy, bacilli were 
found in the bone marrow in only one case. This case, 
however, is striking, the number of bacilli found in the -bone 
marrow being considerable whereas no bacilli had been found 
in the skin of the body. 

Discussion. 

These findings show that when bacilli are present in the 
skin they are often but perhaps not always' present in the 
bone marrow. The failure to demonstrate bacilli by a single .. 
puncture of one bone does not rule out the possibility of 
infection of the bone marrow in other sites. In our 
experience bacilli are present in the bone marrow in' most 
cases of severe cutarieous leprosy and it would be interesting 
to find out whether, in cases in which the infection dies out 
from the skin, the infection still persists in the bone marrow. 
If so, this may help to explain many cases of relapse. The 
same remark applies in a modified degree to cases of nerve. 
leprosy. The finding of bacilli in the bone marrow in one of 
18 cases cases of leprosy by a single puncture of one bone 
suggests that a more thorough investigation might demon
strate the presenoe of bacilli in the bone marrow of a larger 
number of cases of nerve leprosy. We publish this note 
lare'elv with a view to stimulating others, who may have 
facilities for the work, to inake a cIoser study of the bone 
marrow in leprosv than we have been able to do. A careful 
studv .. of material taken from post-mortem cases of'leprosy 
of various types might give interesting results. 
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