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REVIEN ON
DTAGNOSTIC VALUE OF BONE MARROW TREPHINE
(1) INTRODUCTION AND ATM OF WORK

Bone marrow examination has been the cornestone of
haematology practice since its introduction into routine
clinical use in 1940%'g, In standard practice, bone marrow
is aspirated with 14 - guague heavy needle and the 8picules
of marrow are smeared on glass slide or cover 8lips and
stained with Wright's ana Giemsa stains., Thesge Smears are
the most appropriate manner to examine the fine morphologic
detalls of the haematopoletic cella. Several milliliters
of marrow may be aspirated and cultured for bacteria,
mycobacteria and fungi. Additional narrow may be embeded
in paraffin (these histologic sections are routinely per-
formed on clotted bone marrow) and stained with hematoxylin
and eosin, Such paraffin gsections facilitate the examing~
tion of much larger amount of marrow, but they lack the fine
morphologic detail of Wright's and Giemsa stained smears.
The needle biopsy of bone marrow makes it possible to obtain
& core of bone and its enclosed marrow, which is routinely
stalned with hematoxylin and eosin. 4 bone marrow aspirate
can be cobtained through the blopsy needle before performing
the marrow biopsy. Needle biopsy can be berformed on an ous

patient basis.
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It is géneraly obtained from the posterior iliac crest;
in experienced hand, complications are quite rare and the
brocedure has minimal morbidity. It has become the standard
method for obtaining a Specimen of bone marrow when marrcow
aspiration leads to a "dry tap", as in aplastic anemia |

myelofibrosis and myelopthisic processes. (Ellman 1976).

Moreover, evaluation of bone marrow cellularity ang
abnormal architectural battern, and detection of structures
other than haematopoietic cells within the marrow are best

achieved by bone Darrow biopsy. (Grann et al 1966),

The biopsy technique in most instances is not a
substitute for examining marrow by aspiration and smear,
but it ig a ¢omplimentary procedure which provides addit-

ional information. (Ellman 1976).

As regard itg diagnostic value bone marrow biopey
has a significant value in identification, classification,
staging of lymphoproliferative disorders, ag well as in
monitoring the course of disease and the response to

therapy. (Bartel et al 1984),

Bone marrow bilopsy may be done in any blood change
raising the question of myelofibrosis, metastatic tumeurs,
lymphoma or granulomatous diseases of the marrow, alse it

is and end point of aplasia (Wintrobe et a] 1981).
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diseases,
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(2) HYSTORICAL DEVELOPMENT OF TREPHINE BIOPSY

Open biopsies of bone by routine surgical procedures
show great technical difficulties. This is more apparent
when it concerns the larger and deeply located bones and
those which contain abundant red marrow, like the peivic
bones and the vertebral bodies. To overcome these aiffi-
sulties several attempts have been made to devise special
instruments for performing trephine biopsy of bone. The
first set of these instruments was recorded under the name
of Barret & Patended in Great Britain on May 10, 1901.
Tater on many other similar instruments have been invinted

(Ackermann 1963).

In 1903 Pianese punctured the epiphysis of femur by
a trocar (Wintrobe et al 1981).

In 1908 the first biopsy of bone marrow was performed
by Chedini, where trephining of the tibia had been done.,
Zadek (1922).and Peobody (1927) continued drilling into
this heavily protected marrow. The tiblal marrow was
normally acellular and gave information only in hyperplastic
condition as pernicious anemia. Trephining of the sternal
bone marrow was introcduced by Seyfarth in 1923. Then Custer
and his co-workers began to compare the cellularity of the
sternal bone marrow with that of the other bones.Later on ,

in 1929 puncture of the marrow with a hollow needle was
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introduced by Arinkin and modified by other workers
(Dameshek et al 1937,

In 1939, Fravorite described a special needle with
a screw-like obturater which by rotation in the marrow
retained particles within its thread., ILater on, Turkel
and Bethel (1943) described a trephine needle giving a bone
dust. However, the specimen obtained was claimed to contain
too freguent bone cortex without sufficient marrow for the

diagnosis (Mcfarland et al 1958),

For obtaining undiluted bone marrow with ease a new
sternal puncture needle was introduced by Reddy in 1952,
Then a simple biopsy needle to obtain a sample large enough
for histological examination was introduced by Sacker and

Nordin in 1954 (Sacker et al 1954).

Untill the Vim -~ Silverman needle was introduced by
Mackferland and Dameshek in 1958, routine surgical trephines
was performed in all cases of dry tap. Since that time thig
needle was sub_ ected to various modifications. Brody and
Frinch (1959), reported their experience with Silverman
needle biopsies in patient with inadequate aspiration or
dry tapse. They concluded that: Rdry tap is the principal
indicaticn of needle biopsy:, In 1960, Westerman et al

described the specific diagnostic value of Silverman needle

biopsiessloreover, Pearson et al (1960) demonstrated the
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adequancy of this biopsy technique in children (Ellis et al
1964).

Ip 1961, Conrad and Crosby described the usefulness
of employing & modified Vim Silverman needle biopsSy. While
Warcel and his collegues (1961), described other modificat-

jon of the Vim Silvermsn needle to adapt bettexr biopsy.

The technigue of the needle punched out biopsy has
peen applied for the atudy of the bone merrow, though 1%
did not entirely replaced the surgical biopsYys yet it is
a safe, simple and useful procedure

Later on the bone and marrow biopsy with saw toothed
modification of the Vim - Silverman needle wasg introduced
(Miller et al 1968) .

Further development of bone marrow biopsy needle took
place till Jamshidl overcame the major limitations of most
marrow biopsy ipstruments by the introduction of a new
device which gave a bone marrow bilopsy with unaltered
architecture (Jamshidi et al 1971). This necdle was met
with considerable approval, but certain problems became
spparent with its use leading to its modification
(Inwood 1975). More recently, Islam in 1982, introduced
a bone marTow biopsy needle with core securing device,

which ensure an adeguate ppecimen in each attempt.
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Yet its use was limited, This is due to ; 1) the hazard

of injury to the Surrounding structure. 2) the possibility

tebrae. Then in 1935, Robertson and Ball Teported a method
of needle bicpsy that had been used since 1932, 1Tp 1948,
Valls and Ottolenghi bresented a device for making an

because of the Possibility of injury to the azygos and
hemiazygog systems. Michele ang Krueger(l949; described a
new technique for cbtaining biopsy material, and illustrated

the proper method for its uge,

Ackerpann (1954), anounced the sucesg of the first vert-

ebral biopsy with no subsequent complicationsg, Trephine
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(3) ANATOMY aND VASCULATURE OF BONE MARROW

ATOMY OF BONE MARROW ;
The borne marrow is a soft tissue, as it containsg

o0d, beamatopoietic cells, and fat, It provides the

can proliferate

d diffrentiate into heamatopoietic cell, Erythrocytes,

anulocytes and nonccytes azre released from marrow as

st mitotic cells, and Complete theip maturation in the
Bculature ang tissues, Lymphocytes develop in the

rrow and complete their development in the thymus and
tripheral lymphatic organs. Megakaryocytes & polyploig
1112 remain in the marrow ang release ¢ytoplasmic fragments

1 the circulation. The red colour of active marrow is due to

:Ythropoiesis, it is distributeg throughout the bones of the

kial skeleton, Fat cells give Some areas of marrow the

ellow colour,

normal, For development of each cell specific chemical

viroment ang helper cellg must be present and changed according

the body needs. The marrow delivered these cells to the

iCulature at the appropriate pointg of their development.

It maintaing a stable pool of Pluripotent sten cells

has a reserve of reticulocytes and granulocytes which
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