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THE VALUE OF BONE MARROW BIOPSY IN THE DIAGNOSIS OF

ESSENTIAL THROMBOCYTOFENIC PURPURA

The first written reference to the disease we now know as
essential thrombocytopenic purpura is that of Paul Gotlieb Werlhoff.
In his book Opera omnia, published in 1775, he described a disease
characterized by bleeding into the skin and mucous membranes which
he called morbus maculosus haemorrhagicuse.

Little more is to be found in the world's medical liter-
ature about this disease until 112 years later when, in 1887,
Denys (1) recognized the great diminution in the number of plate-
lets in the peripheral blood.

Jo He Wright (2-3) in 1906 and 1910 layed the corner
stone for subsequent investigation by his researches upon the
histogenesis of the blood platelets. It was he who first deter=-
mined that the megakaryocytes in the bone marrow were the pre-
cursors of the blood platelets.

Acting upon Wright's theory of platelet genesis, Frank
(L), postulated a marked decrease in quantitative platelet forma-
tion by the megakaryocytes as the basic pathology in essential
thrombocytopenic purpura and suggested that this was due to a
selective inhibitory function of the spleen.

Kaznelson, in 1916, assumed an analagous situation be-
tween hemolytic anemia and essential thrombocytopenic purpura and
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performed the first successful splenectomy for this disease. The
results of surgery were most dramatic despite the erroneous con-
ceptions which fathered them.

The dramatic recovery so commonly observed following
splenectomy definitely implicated the spleen in the pathogenesis
of this disease, and in the years following Kaznelson's first re-
porty many investigators worked long and hard to prove in their
laboratories what the empiric use of splenectomy was proving
daily in the hospital wards. Troland and lLee (5) in 1929, were
first to produce the picture of essential thrombocytopenic pur-
pura in experimental animals by injection of extracts of splenic
tissue. Hobson and Witts (6), Rose and Boyer (7), Atanasek and
Lee (8), and Cronkite (9), have all confirmed the presence in the
spleen of a substance which depresses megakaryocyte platelet
formation. This confirmation of Frank's (4§) observation places
essential thrombocytopenic purpura within that group of diseases
to which Dameshek (10) has given the name ®"hypersplenism".

CLINICAL ASPECTS

Essential thrombocytopenie purpura is a disease of un-
known etiology, which is apparently caused by hypersecretion of a
specific splenic factor which acts to depress the formation of
platelets in the bone marrowe.

The disease is characterized by a generalized bleeding
into the skin, mucous membranes and body cavities. The clinical
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There has been much discussion in the literature in re-
gard to the formation of megakaryocytes by fusion of many histoid
cells to form a polykaryocyte and thence the megakaryocyte. This
view was first advance by DiCuglielmo in Italy who worked with
kittens. Rosenthal (17) repeated this work in this country and
confirmed DiCuglielmo's findings but suggested that this phase of
development is not found in adult mammalse

Figure 2 presents a diagramatic schema of the three

methods of platelet production.

Megakaryoblast
omegakaryocyte Lymphoid egakaryocyte
.ntermedlate form;\\\\\\
Adult megakaryocyte Adult Megakaryocyte
Histiocyte Platelets

Adult megakanyocyte
Intermediate megakaryocyte
Polykaryocyte
Prepolykaryocyte

Figure 2 (after Dameshek) (10)

MEGAKARYOCYTES IN NORMAL STERNAL MARROW
Limarzi and Schleicher (18), Dameshek and Miller (10),
and Valentine (19) have all studied the megakaryocytic elements

in normal bone marrow. Their results are compared in the table
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helow. Recause of the difficulty in accurately classifying many
of the younger forms, the megakaryoblasts., promegakaryocytes, and
the intermediate forms are classified as young forms, the adult
and degenerated forms being recorded separately.

TOTAL  PER CENT FER CENT  DECENER=-

YOUNG ADULT ATED
Limarzi & Schleicher 58. B 2l U8 28
Dameshek & Miller 182.5% hé L0.5 13
Valentine 2h.7 75.31 —_—

% per mwillion micleated cells.
degenerated classified with adultse.

Various descrepancies may be noted upon examination of
the table above. As these three are the only attempts to estab-
1lish normal differential values which have been published to date,
the presence of such a wide range of values in the control series
of these investigators means that we do net have a firm basis with
which pathologiecal specimens may be compared. Some observations
were made in common, however. All three agree that megakarvoblast
forms are rare, and that about two-thirds of all promegakaryocytes
and adult megakaryocytes show platelets in their cytoplasms.
MEGAKARYOCYTES TN THY BONE MARRCW FROM CASES OF ESSFNTIAL
THROVBOCYTOPENT™ PURFURA

The same three investigators nared abeove have published
their findings in cases of essential throﬁbocytopenic purpura.
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The table below compares these findings.

TOTAL  PER CENT PER CENT DECENER=~

YOUNG ADULT ATED
Timarzi & Schleicher 850.2% L3 36 21
Dameshek # Miller 023.7% 27.1s CR.l 1l
Valentine 26 4 7% of adults

# per million nucleated cellse.

In these series the total megakaryocytes per million
nmucleated cells varie? from three times greater than normal in
Dameshek's series to fourteen times greater in Limarzi's serisse.

The voung forms showed an increase of 19% over normal in
Limarzi's group, a decrease of 18.6% in Dameshek's, and an increase
of 1.3% in Valentine's groupe

The advlt forms showed a decrease of 12% below normal in
Timarzi's series, and increase of 1L«9% in Dameshek's, and a decrease
of 1.3% in Valentine's group.

In each case the normal values which those from cases
of essential thrembocytopenic purpura were compsred was that
established by author in aouestion.

All ohservers agreed that a lesser number of megakarvo-
cytes preoduced platelets, that there was an increase in number of
megkaryocytes seen, and that there was no increase in the number

of degenerated formse
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DISCUSSION

Splencectomy, as has been shown, fails as a therapeutic
measure in about 25 per cent of the instancses in which it is
utilized. The purpose of this paper is to determine the causes
of these failures and to determine the role which study of the
bone marrow may play in bringing about a hicher incidence of
successful therapve Tt is the author's opinion that there are two
major causes of failure; incorrect diagnosis and the presence of
accessory spleense.

The frequency with which accessory splenic tissue is
found is greater than is ordinarily realized, and the existence
of this tissue must be responsible for many of the failures of
splenectomy. Maingot (20) found accessory spleens to be present
in 7 of 13 operated cases. Je. He Vaughn (21) reported 17 per cent
failures in 303 cases, and felt that the presence of accessory
spleens was responsible for many of them. McLaughlin (22) states
that accessory splenic tissue was found in approximately 20 per
cent of his splenectomiese.

Clinical determination of the presence of accessory
splenic tissue is not possible at the present time. If further
study should prove the specificity of bone marrow changes in
essential thrombocytoveniec purpura, bone marrow examination should
reveal the effects of continued splenic influence on the marrow
megakaryocytes. The only attempt to make this diagnosis by bone
marrow study with which the author is familiar is a case of
Schenken's (23) which has not been published. In this case the
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patient failed to respend to svlenectomy. TFurther marrow stndies
were carried out. The marrow revealed the presence of many mega-
karvneyte forms which were not producing platelets. The patient
was explored surgically but no splenic tissue was found.

Analvsis of Tlliott's rerort reveals that 85.7 per cent
of the failures occurred in patients over 31 years of age. This
is the 2ge group in which we see the highest incidence of those
disease which are most apt to produce secondary thrombocytopenias
and purpuric hemnrrhares. It is felt that many incorrect diagnoses
of essential thrombocytopenic purpura are made in this group when
adequate diapgrostic study would reveal the true etiology of the
thrombocytopenia and the purpuric manifestationse.

Wiseman, Doan, and Wilson (2) are of the opinion that
meeting the following diasnostie criteria will greatly increase
the acenracy of diagnosis of essential and secondary thrombocyto-
penic purpura: (1) spontaneous purpura must be present; (2) the
platelet count must be below normaly (3) the clotting ard pro-
thrortin times must be normal and the bleeding time prolonged;

(L) the anemia must not be cut of proportion to the blood loss;
(5) there must be no pathological white blood cells present in the
circulating blood; (A) there must be no splencmegaly or unexplain-
able lymrhadenopathy; (7) thore mst be n» hlstory of zontant wish
toxi- apents whizh are kaomm to produee “hrerwboroziopenia and pures
puric hemnvrrhazes, and (P “he bone marrow must ha normal.
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The diagnosis of the toxic secondary thrombocytopenic
purpuras may be facilitated by marrow examination if Schwartz!
(25) findings are verified by further study. He observed a great
increase in the number of bone marrow eosinophiles in such cases.

Wiseman, Doan and Wilson examined the bone marrow before
and after surgery in their series of cases and reported that there
was no significant changes to be noted. As a result, they rele-
gated bone marrow biopsy to the "negative side" in diagnosis, using
it to rule out those causes of secondary thrombocytopenic purpura
which can be diagnosed by this method. Valentine agrees in gen-
eral with this opinion. In his series the marrow changes in proven
cases of essential thrombocytopenic purpura were minimal and not,
in his opinion, diagnostic.

Limarzi and Schleicher and Dameshek and Miller, on
the other hand, feel that the bone marrow in essential thrombo-
cytopenic purpura presents changes which are of diagnostic sig-
nificance. Both groups of investigators report definite variations
between their normal series and cases of essential thrombocytopenic
purpura whieh they feel are significant. When their results are
compared, however, they are found to be diametrically opposed.
Cne reason for this variation may be found in Dameshek and Miller's
statement to the effect that ™the identification of megakaryocytes
can be either very easy or quite difficult". Although this fact
is no doubt operative in creating these discrepancies, the author
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is of the opinion that the inherent technical difficulties met

in performing total and differential mepakaryocyte counts represent
the oreatest source of error leading to the praduction of these
varyine findings. Asnirated marrow was utilized by both groups,
Dameshek and Miller using direet smears and Limarzi and Schleicher
usine smears macde from a concentrated suspension of marrow cellse.
The total merakarvocyte count was expressed in terms of one

nillion nucleat»d cells. It is impossible for methods based upon
marrow aspiration to give satisfactory results becanse: (1) un-
avoidable dilution to varying degrees withr sinusoidal blood; (2)
irregular distribution of megakaryocytes on the slide, with eoncen~
tration of the ce’ls alonz th: =dge of the smear; (3) the nucleated
cell count varies from patient to patient: () megakaryosvte values
may vary inderendent of other cellular components of the marrowe.
The auther feels that these technical factors preclude the use of
marrow smears in determining the numerical megakaryocyte values.
Various counting chamber methods have beea used, but it is felt
that these methods do not anpreciably alter the factors enumerated
aboves It is the author's opinion that examination of the mega-
karyocvtes for nlatelet prodnction is the only procedure which
might prove to be of value in light of our present day methodse.

Not all amthors reviewed, however, agree that Adecreased platelet
nroduction by these cells is demonstrable. The eventual role

of this procedure is in mestion at this time, but it may prove
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5o

be of value in the light of subsequent investigatione

STMMARY AND CONCLUSIONS
The literature of historical interest is reviewede.
Splenectamy'is, withont question, the hreatment of choice
in essential thromhaevtopenic purpurae.
The pgreatest incidence of failure of splenectomy oceurs in
the older agze group. It is felt that this ic because of
fanlty diagnosis of secondzry thrombocvtopenic purpura and
the presence of accessory spleens.
The morphnlogy and origin »f the megakarvocytes are discussed.
Cmantitative merakarvorvte studies %y present methods are of
nn value as a diaonnstic procedure.
Cytological study of the bone marrow is of cuestionable wvalue
in the diagnosis of essential thrombhocytorenic nurmura. It
should be carrie? out in all cases, however, in order to rule
ont those causes of secondary thromborvtopenic purpura which

can be recognized by this procedures
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ADDENDA
Since the preraration of this report, Berman, Axlerod,
and Xumke (Am. J. Clin. Path. 18:898  19L8) have reported compara-
tive étudies of various methods of megakaryocyte counting. Their
resulis bear out the comments upon this subject which are presented

in this paper
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