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A knowledge of the Changes in the bone
marrow has become indispensable in the
diagnosis of various blood diseases and pf0!
tozoal and bacterial infections in the tropin
In the year 1903, Wolff obtained the marro
from the medullary cavities of tibia and feinur
by open operations. Just about the same tinie>
Pianesi (1903) aspirated bone marrow from Ithe
long bones after puncturing with Potains
apparatus. Ghedini (1908) was the first to
trephine the upper end of the tibia and curette
the marrow. FOr pearly two decades, U1U
method was extensively used. geyfarth (1923
simplified the technique by trephining t},‘e
sternum instead of the tibia. However,
method of investigation was Not vyery wideO
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A cannula or shield made of thin steel epcloses

the needle up to the ypper end of the gutter.
Procedure.?The needle 1is sterilized and

freed from moisture. The skin, subcutaneous
tissues and underlying periosteum of the sternum

Blhariven withy, %tou one bub- .
1 opposite to the 3rd or 4th intercostal gpgce are
I%Efngélf%q\lyysrgga% @Qg}fﬁe%%y Cgf I}?gg ° :l:l@o\ﬁ infiltrated with novocain. The neledlé is inserted
ev1f§>§i4 fo ernal %&l%g needle Vertically halfway between the midline and the
a?ad,g énl@? in_compon use lateral margin of bone. It is then tilted until
Cg’tﬁfé on sm 1nes s it makes an angle of about. 30? with the surflace
1 ox@pr of the skin (figure 3). With a gcrewing side-
Plcﬁ@?g%s%%t?iélgt d E Srer%%al tﬁp@@‘&n to-side movement, the anterior plate of the
a@ﬂ@&lﬂégjg{g ]% Sslnce dilute
@M%@
tche latterli"egﬂa(-% ?'lOdl <A\
el ekmd""l‘}‘ﬁ% &%%Era%s}é mq}ql@r@ater P
Trlép %%5&1%?%63}1?{% oo U]}bof)oo 3. ng cQﬁ\QEPIEéIQg
Unc ure me on th@lgamg case,
ds on
natr hy
ity tha%nlg e e 4
aYS &P&‘&%ﬁﬂge %11nce as%é ? P%é%g& afonon
%% uantlil g o0 en&‘?ﬁﬁﬁtlon 4
aJeU eate reG? %gnse%%?sﬁsgg
in %‘F&t] ,
tlm gat @ﬁ%ﬁatlo%l\,giliear; ar eé];teh%t;l the - )
SUr;gg;g'@& Vrgg“s%l o e o
I a t r et]ﬁ’él @une &dle
AppoPiL &%as@ﬁd % CLE o %ﬁ wal of
tr8r eelaéﬁéﬁ%lo&}lthouh mlxﬁHEuf)é btopd ood

examlélran 3381 o8

vmﬁrpw i#LepggEa,d

@ ;] oénboﬁ8“tlniﬁg¥r 5het@ésdd§aﬂbaﬂtages Fig.

ra O Pfe PORE
yPURCENE
1y8§

0“8% ghsgnky by theeea’

are

n

i to BERHTROSE LTS
3 ° F)(Rgt’l"lood%qt%&mt—:ﬁelr 4
Ve rgetngvo}s, ar d

A as lh
or 2 whet
imu@&aa%

al
re atlxie

k8
W

b %%l%q o} séegr@al
g% ﬁﬁggﬂg%@gﬁﬁﬁﬁk

ofmesmea

he

eiféésent @ﬂﬁ&ﬁﬁﬁﬁi%§¥§éfﬁq !
Hig;to

3.?Diagram showing the position of the sternal
- puncture needle inside the sternum.

sternum is penetrated, and the needle pushed 1
cm. deep. When the bevelled surface of the

needle is kept facing downwards, it should travel
parallel to the surface of the sternum. When
the needle has been driven to the required depth,

oi the guard should have travelled through the

M Ar fhi fﬁtg&talned an entire thickness of the soft tissues and have jygt
erv, ﬁ;i%gﬂ seLifinate .ILl ure needih%edfégue—,l ; Dpenetrated the periostgum, The. a}dva{ltage with
447 lnnﬁl‘isiﬁﬁ 1% eelsféjé:’l ](_gdqua g the oblique punctulre is the elimination of the
‘ l%}l ue lsvertl(}é%tﬂ;i&lte; danger of mediastinal penetration even when

n "last AlIlC eg ey Vg) ve Elxedfﬁﬁeds to a 2 cms. of needle is pushed into the sternum. (If
S aglléls QCh/ f%n Ef%%)'% heequirer i desired, the needle can be used for a vertical

th . ht an et swaqgl@ %haEpg]ﬁ&f; so puncture also.) The needle is now rotated once
1* 'f&ﬁéertﬁg gf ]‘.‘ h%otatg C%O&k 15erihide or twice clockwise and withdrawn with the guard
52> CaVlt%,a 2 " in situ. ffThlS protects the marrow from belng
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ee ‘e across e gutt r 18 %hgw scraped out of the gutter with a needle to make

' half a dozen smears. These have to be made

very thin, as otherwise there will be overcrowd-

< f ing of cells and individual cells cannot be

distinguished. When it is desired to culture the

A marrow for pathogenic organisms, the marrow

P'g. 2. from the gutter can be inoculated into appro-
prlate media by remov1ng it with a sterilized
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We have used needle extensively

cadavers and later on anaemic and kala-azar
patients admitted into the General Hogpital,
Madras. The advantages we claim are

The operative technique iy very simple,

on

this

Si0wer
“ﬁBEd’E@@m involving the handling ©f a single instrument.
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marrow undiluted with blood is
whereas with gagpiration,

2. Bomne
invariably obtained,
occasionally dry punctures may result or only
blood be withdrawn.

3. Smears made from the show
sheets of «cells with their anatomical rela-

tions undisturbed. Both cells and

megakaryocytes are seen in numbers
(figure 4, plate XVIII).

4. In kala_azarl numerous parasitized cells
are found unruptured, thus saving time in the
search for parasites.

While carrying out the above investigation,
we have made the following additional observa-
tions : =

marrow

immature
large

1. We have punctured the body of the
sternum oppogite to the 3rd and 4th intercostal
and also the manubrium in the

spaces same
patients and found the smears identical. Accord-
ing to Passler (1931), the manubrium is less

suited for puncture since aplasia occurs earlier
than in the body' and the Spongiosa is often thin
in the centre (Lissitzyn, Arieff). Our observations
made on a number of sternums longitudinally
are not in complete agreement With the

We recommend puncture of the manu-
in all children, in thin and emaciated
individuals and in adults in whom the skin over
the body of the sternum is unhealthy.

2. We have also measured with callipers the
thickness of the bared sternum in the middle
line corresponding to 1st to Sth intercostal gpaces.
The average measurements were 10.7, 10.4, 9.3,
9.2, and 9.5 mms., oOpposite to the ist, 2nd, 3rd,
4th and 5th, intercostal gpaces respectively. The
safe distance = needle can be pughed by the ob-
lique method which we advocate is 15,0, 14.9,
14.0 and 14.3 mms. respectively' Other advant-
ages With the oblique puncture are (1) it is
easier to pugh the needle in, (2) =o stop is
necessary Since there is not the remotest chance
of penetration into the mediastinum, and (3)
bone marrow over a long distance is included
in the specimen removed. The pa_in and dis-
comfort experienced by the patient are in =no
way greater than with the vertical puncture.

We are at present engaged in a Study of the
total and differential counts of marrow removed

by this method in normal individuals. Accord-
J:_ng to Segerdahl (1935), nucleated cell counts
in aspirated bone marrow of healthy men are
75,000 per c.mm. with a variation of 38,400 and
in women 82,700 per c.mm. with a variation of
24,100 per Greif (1937, 1938) has
recorded that the counts vary from 45,000 to
150,000 per ¢-mm. These figyres show that the
counts hitherto published are yery variable,
and these variations, even after providing for
the ]_a_bj_]_ity of bone marrow, are mostlv due to
dilution with blood (figure 5, plate XVIII). We
feel confident that with our technique, errors
due to the second factor can be eliminated.
Pre]_j_mj_nary counts done with marrow removed
from the cadavers in accidental deaths reveal
2 higher percentage of immature cells.
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Cc.mm .
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The differential counts as published to-d?>
are again at variance and unsatisfactory, as ™
leucocytes of the admixed blood are necessarily
added to the «cells of the Thls
naturally results in inflation of the leucocype
count and an incorrect myeloid-erythroid rati0
from which granulopoietic and erythropoietic
activity can be judged. It should be possible
to enumerate the cells more accurately in future)
obtained with the

marrow .

since undiluted marrow is
present needle. )

The use of this needle has been demonstrated
at a clinical meeting of the General Hospital)
Madras, o= 28th July, 1945. At present e
instrument is in use in almost all the wards °

the institution, and the consensus of opinion !
that it is and

5

very satisfactory superior
Salah's needle.
Summary
A new sternal puncture needle to obtaUl
undiluted bone marrow with ease is des'
cribed. The needle is simple in construe'
tion, wunlike Salah's npeedle, and dispenses

with suction with a gyringe. The advantage
and gyperiority of the mew technique in the
study of bone marrow are pointed out. 117!
mature cells and megakaryocytes are found JH
greater numbers ;, Leishman-Donovan bodies 1
kala-azar are detected with ease , total and
differential counts of both pyeloid and eryth!
roid cells in the marrow <can be carried ©Y
correctly, since dilution with blood is eliminated-

I have to thank Lieut.-Colonel G. R. McRobert'
1.m.s., former Professor of Medicine, Medical Collet'
Madras, and  Physician, General Hospital,

encouraged me in my haematological work, and

Superintendent and Physicians of the General Hospita
for facilities afforded to me to perform sternal punctitf
on patients under their care. -~

I am extremely grateful to United Surgical Wor.?'
Ltd., a local surgical instrument manufacturing Cco#
pany, Mount Road, Madras, for making the needl
to my design. It may be obtained from them.
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[The author of this paper has been good enough
send to us one of these needles for trial. Owing -
difficulty in obtaining suitable gteel, the preparation
these needles has gpparently been a little difficult;
suitable steel is not yged, the canalated needle 18 5
strong enough and may break during use, the broKej
needle being difficult to remove. The firm mention,
supplied ©ne needle, and then asked for it to K
returned and gypplied another apparently made
better steel.?Editor, I.M.G.]
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