
A STUDY OF THE BONE MARROW FROM THIRTY-SIX PATIENTS WITH

IDIOPATHIC HEMORRHAGIC (THROMBOPENIC) PURPURA

By L. \V. DIGG5, M.D., ANDJ. S. HEWLETT, M.D,

I N RECENT summary articles by Nickerson and Sunderland,’ Rosenthal,2

Tocantins,3 Wiseman, Doan and Wilson,4 Limarzi and Schleicher,5 and Dame-

shek and Miller,6 the extensive literature dealing with idiopathic hemorrhagic

purpura is reviewed, and the known facts relating to the megakaryocytes and to

the bone marrow are presented.

The majority of observations have been made on autopsy material, and there

have been relatively few quantitative studies of material aspirated from the mar-

row.5� 6 General statements are often made concerning the value of the bone mar-

row examination in thrombopenic conditions, but specific facts are few. Because

of the paucity of quantitative information, a lack of correlation of the marrow

findings with prognosis, and differences of opinion concerning the number and

morphology of megakaryocytes, a further study of the bone marrow seems justi-

fied.

In this paper the observations made at the Cleveland Clinic on the bone marrow

smears of 36 patients with idiopathic hemorrhagic purpura, and the correlation

of the findings with the clinical picture, are presented.

All of the patients had in common purpura, spontaneous bleeding from mucous

surfaces, platelet counts below 100,000 per Cu. mm., prolonged bleeding time, de-

fective clot retraction, and normal or only slightly prolonged coagulation time.

Smears from patients with demonstrable primary disease, leukemia, aplastic ane-

mia, malignancy, nephritis, cirrhosis, or infections, or who gave a history of

allergy or of taking drugs previous to hemorrhagic episodes, were excluded. Sple-

nectomies, performed on 11 of the 36 patients, revealed normal or only slightly

enlarged spleens. The tissue changes in the spleen were consistent with the diagno-

sis of essential thrombopenic purpura as defined by Nickerson and Sunderland.

Unless specifically stated, all observations were made on marrow aspirated during

the acute hemorrhagic phase of the disease.*

The marrow was obtained by needle puncture of the body of the sternum in the

midline at the level of the third rib. A minimal amount of marrow was aspirated,

usually less than o.i cc. Smears were made directly from the point of the needle

using the coverslip technic. The smears were stained with Wright’s stain. Smears

which contained relatively few nucleated red cells or early myeloid cells, and which

were obviously diluted with peripheral blood, were not included in this study.

THE BONE MARROW-GENERAL

The principal value of the bone marrow examination in thrombopenic purpura

is to differentiate idiopathic hemorrhagic purpura from aplastic anemia, leukemia,

From the Department of Clinical Pathology, Cleveland Clinic Foundation, Cleveland, Ohio.

*Appreciation is expressed to Dr. Russell L. Haden, who performed the majority of sternal aspira-

tions, preserved the smears for study, and who has allowed us to use the marrow and clinical material

for this presentation.
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L. W. DIGGS AND J. S. HEWLETT 1091

and other conditions. In making this differentiation the megakaryocyte plays a

part, but the other cells play a major role.

The bone marrow in idiopathic hemorrhagic purpura is cellular and there is little

fat. The erythroid-myeloid ratio is normal in the majority of instances, but there

is a tendency toward a relative increase in the nucleated red cells which sometimes

approaches a i : i ratio. The distribution of nucleated cells in the bone marrow
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FIG. i. Frequency distribution of nucleated cells in marrow smears of io patients with idiopathic

hemorrhagic purpura. The range of cells in nonhemorrhagic control cases is represented by the shaded

areas.

smears of 10 of the patients of our series which is representative of the group as a

whole is given in figure i.

There is a slight left shift in the maturity of the myeloid cells with the majority

of cells at the metamyelocyte to filament stage. The eosinophils and lymphocytes

are usually normal, but may be increased. Each of the following cell types, un-

differentiated primitive cells, histiocytes, mononuclears, plasma cells, and mega-

karyocytes, constitute less than i per cent of the nucleated cells. The nucleated

red cells are mostly at the late erythroblast-normoblast level of maturation and

appear normal in size, shape, and hemoglobin content. In patients with chronic

purpura who are anemic as the result of blood loss, the nucleated erythrocytes
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1092. BONE MARROW IN IDIOPATHIC HEMORRHAGIC PURPURA

may be smaller than normal, their cytoplasm more basophilic, and their shape

irregular. Platelets are difficult to find. Cells with vacuoles, toxic granules, and

pyknotic nuclei or other signs of degeneration, are infrequent.

In aplastic anemia the marrow is relatively acellular. There is an absolute and

relative decrease in mycloid and erythroid elements and a relative increase in

lymphocytes, mononuclear cells, plasma cells and histiocytes. The lymphocytes

and mononuclears are of a mature variety. There are few primitive cells. Mega-

karyocytes are difficult to find. The red cells reveal abnormalities in size and shape,

and there are often atypical and degenerated leukocytes.

In smears from patients with leukemia there are numerous cells, usually of one

variety. The normal marrow cells tend to be replaced. As a rule there are numerous

primitive cells or “blasts.” The megakaryocytes in leukemias at a stage in which

there is purpura and thrombopenia are usually significantly decreased.

In our experience, the bone marrow examination has been of limited value in

differentiating primary thrombopenic purpura from thrombopenia secondary to ne-

phritis, Hodgkin’s disease, disseminated lupus or malignancy. We have not had

opportunity to observe a suflicient number of cases of purpura secondary to chemi-

cal poisoning or infections to draw conclusions, but degenerative changes in mega-

karyocytes and in other cells have been described in these conditions.7

NUMBER OF MEGAKARYOCYTES

The number of megakaryocytes in relation to other nucleated cells in smears

of the bone marrow from normal individuals and from patients with idiopathic

thrombocytopenic purpura as reported in the literature are summarized in table i.

In our series, the megakaryocyte counts of bone marrow from 36 patients with

idiopathic hemorrhagic purpura were made by noting the number encountered

while counting io,ooo consecutive nucleated cells. All of the counts were made

under high dry magnification or oil immersion. A tally counter was employed to

facilitate counting. The number of megakaryocytes ranged from 3 tO 59 per io,ooo

nucleated cells, with an average of 17 (table i)

Two sternal punctures performed on each of two patients within a period of

three weeks, during which time there were active hemorrhagic phenomena, re-

vealed megakaryocyte counts of 4 and ii in one case, and 8 and 4 in the other.

In �o bone marrow smears from patients with miscellaneous nonhemorrhagic

conditions who had no evidence of blood dyscrasias and who had essentially nor-

mal marrows, the megakaryocytes ranged from i to �4, with an average of i6

per io,ooo nucleated cells. In this series the megakaryocytes were counted in con-

secutive fields, but the nucleated cells were counted in every tenth field until iooo

cells had been noted. The frequency distribution of the megakaryocytes in idio-

pathic hemorrhagic purpura and in nonhemorrhagic conditions is given in figure 1.

The number of megakaryocytes per low power field was estimated in i� coverslip

marrow preparations from patients with idiopathic hemorrhagic purpura. Twenty-

five consecutive low power fields were examined in each case. It was found that

the number per low power field varies from 0.0 to 8.1, with an average of 1.1.
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TABLE -The Range and Average Number of Megakar.yocyres per i 0,000 Nucleated Marrow Cells

Megakaryocytes per 10,000 nudeated cells

Control Idiopathic Thrombopenic Purpura

Num- Num-
ber of Range Average ber of Range Average Remarks
cases cases

9 nor- 2.4-42. 33 4 792. 38 Postmortem

mals

ionor-� - 0.59� 5 1.4-13.8 7.1

mals�

14.9

ionor-o.99-2..7 ,.8i 5 3.7-7.4� 5.2

mals

6 4.5-I5.7� 8.4

Diggs and Hew-� Direct cov-�5o 1-54 i6 36 3-59 17

lett erslip misc.

condi-

tions

Chronic phase

Acute phase

MEGAKARYOCYTES/ 0,000 CELLS

FIG. 2.. Frequency distribution of megakaryocytes per io,ooo nucleated cells in bone marrow smears

from 36 patients with idiopathic hemorrhagic purpura and �o patients with miscellaneous nonhemorrha-

gic conditions.

Dameshek and Miller state that the average megakaryocyte count for miscellaneous

conditions is just over i, with a range from 0 to
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1094 BONE MARROW IN IDIOPATHIC HEMORRHAGIC PURPURA

Our observations agree with those found by previous observers that the number

of megakaryocytes in idiopathic thrombopenic purpura is within the normal range,

and that in some cases it is increased beyond the normal average. In several cases,

not included in this series, in which the bone marrow smear was not considered

satisfactory because of dilution with peripheral blood, the megakaryocytes were

less than i per io,ooo nucleated cells, but in all preparations considered adequate

for study megakaryocytes were readily demonstrable.

TABLE 2..-Megakaryolyte Count in Relation to Postoperative Platelet Response and to Prognosis. Idiopathic

Hemorrhagic Purpura with Splenectom,y

Megakaryocytes per 10,000 Postoperative’ I)latelet D h R C
nucleated cells response (3 weeks) eat ecurrence u.e

3 +
4 ++ +

5 + +
6 + +

9 ++++ +

9 ++ : +

13 +++ +

24 ++++ +

+�+ +

19 ++++ +

2.2. ++++ +

2.4 ++++ +
2.4 ++ +

2.4 +++ J +
2.9 1 +

41 +++ +

43 +++ +
47 +++ +
48 +++ +

59 ++++ +

* 5oo,ooo or more platelets, + + + +; 2.oo,000-500,000 platelets, + + +; Ioo,000-Loo,000

platelets, ++; less than zoo,ooo platelets, +.

t Operation performed elsewhere.

THE RELATION OF THE M.EGAKARYOCYTE COUNT TO PROGNOSIS

In order to test the truth of the common belief that patients with high mega-

karyocyte counts have a good prognosis and will respond favorably to splenec-

tomy, whereas those with low counts have a poor prognosis, we arranged our

patients according to the number of megakaryocytes per io,ooo nucleated cells and

tabulated deaths, recurrences, and cures (tables 2. and 3). It is noted that there is no

correlation between the number of megakaryocytes found in the marrow smears

during the acute phase of the disease and the prognosis with or without splenec-

tomy.

In patients with idiopathic thrombopenic purpura whose spleens were removed,
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The megakaryocytes were classified as megakaryoblasts, immature, intermediate,

it was noted that there was a marked variation in the platelet response in different

patients after operation (fig. 3).

Of 2.2. patients subjected to splenectomy, 3 failed to show a platelet rise above

ioo,ooo, and 4 sustained a rise of from 100,000 to ioo,ooo platelets over a three-

TABLE 3.-Megakaryoc)te Count in Relation to Prognosis. idiopathic Hemorrhagic Purpura without

Splenectomy

Megakaryocytes per l0,0�)0 Death
nucleated cells

6

8

10

I0

13

week postoperative period. Six patients responded with a platelet rise of ioo,ooo

to 500,0cc, and 7 patients with a rise to �cc,occ or more over the same postopera-

tive period. There was no apparent correlation between the number of megakaryo-

cytes and the platelet count following operation. One patient died soon after the

spleen was removed. One patient was operated upon at another hospital.

THE MORPHOLOGY OF MEGAKARYOCYTES
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FIG. 4. A. Undifferentiated stem cell. (?) Megakarvoblast. B. Megakaryoblast in mitosis. Nongranular

cytoplasm. Blunt cytoplasmic projections. C. Very immature megakaryocyte with two nuclei. Minimal

amount of finely granular cytoplasm near the nucleus. Blunt nongranular pseudopods. D. Immature mega-

karyocyte. Finely granular cytoplasm. Multiple nongranular cytoplasmic tags.

1096 BONE MARROW IN IDIOPATHIC HEMORRHAGIC PURPURA

or mature megakaryocytes, or as naked nuclei. The criteria used for the identifica-

tion of each group are as follows:

Megakaryoblast (fig. 4 A, B). This cell has a diameter of ‘5 to 30 microns.

The shape is usually irregular and there are multiple blunt cytoplasmic projections.

The nucleus is single, relatively large, round or slightly indented, and has a fine,

lace-like chromatin structure which takes a predominantly acidophilic stain. Nu-

cleoli may or may not he present. The cytoplasm is relatively small in amount, is

nongranular, takes a basophilic stain and may have a spongy appearance.

i. Immature megakaryocyte (synonym: promegakaryocyte, early megakaryocyte.
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L. W. DIGGS AND J. S. HEWLETT 1097

Fig. 4 C, D; fig. � E, F, G). This cell is larger than the megakaryoblast, being

2.0 to 50 microns in diameter. The shape is irregular, and there are varying numbers

of cytoplasmic tags and rounded pseudopods. The nucleus is indented or divided

Fio. �. E. Immature megakaryocyte with perinuclear granular cytoplasm. Spongy, nongranular

peripheral cytoplasm and pseudopods. F. Immature megakarvocvte with multilobulated nucleus. Gran-

ular area next to nucleus. Peripheral spongioplasm. G. Immature megakarvocyte with granules next to

nucleus, surrounded by a coarsely vacuolated zone and peripheral fine, spongy cytoplasm. H. Intermediate

megakarvocvte with ill-defined margins. Multilobulated, p�knotic nucleus. Granular cytoplasm. Ab-

sence of spongy layer at periphery.

into two or more lobes and has a moderately coarse chromatin structure without

nucleoli. The cytoplasm stains blue and is likely to be darker near the nucleus than

at the periphery. Fine bluish granules are demonstrable next to the nucleus, but

granules are absent iii the peripheral portions and in the pseudopods. The pseudo-

pods often contain multiple small vacuoles.
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4. Mature megakaryocyte (fig. 6 K). The mature megakaryocyte resembles the inter-
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3. Intermediate megakaryocyte (fig. 5 H; 6 I, J). This cell is quite large, often

measuring 50 to 8o microns in diameter. Its shape is usually round and the margins

relatively smooth, hut the edge may be frayed or there may be cytoplasmic tags.

Fio. 6. 1. Intermediate megakarvocvte. Large cell. Relatively sniouth margin. Hvpcrlobulated, pv-

knotic nucleus. Fairly evenly distributed coarse granules. No platelet differentiation. J. Intermediate

megakarvocvtc. K. Mature megakarvocyte. Granular platelet differentiation. L. Naked, multilobulated,

pvknotic nucleus.

The nucleus is relatively small, is multilobular, and has a coarse chromatin struc-

ture. The cytoplasm varies in shade from blue to pink and is diffusely granular.

The granules are relatively coarse. There may be vacuoles in the cytoplasm and a

tendency toward a clumping of the granules, but there is no differentiation of well-

defined granular platelets.
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L. W. DIGGS AND J. S. HEWLETT 1099

mediate cell in nuclear, cytoplasmic, and granular structures, but differs from it in

that granular platelets are demonstrable. The platelets usually form small masses

at the periphery, but the whole cytoplasm may be composed of granular platelet

masses. The size of the cell varies widely from huge forms that practically fill the

oil immersion field to fragments of nuclei with only a few platelets attached to

them. -

�. Naked nucleus (Fig.6 L). In this form there is a pyknotic, lobulated nucleus

and no cytoplasm.

There is often asynchronism in the maturation of nucleus and cytoplasm of mega-

karyocytes. Thus, one may have a multilobulated nucleus in a cell with basophilic

nongranular cytoplasm or a single round immature nucleus in a relatively small

cell which is actively producing granular platelets. Any cell which is producing

granular platelets is called mature. The hyaline cytoplasmic projections and fila-

ments and the spongy pseudopods are not considered as true platelets, but as arte-

facts, due to the tearing of the cell away from its fixed tissue connections or as

evidence of amoeboid activity. Similar platelet-like structures are found in reticu-

lum cells, malignant cells, plasma cells and in the early myeloid, erythroid, and

lymphocytic cells

It is to be noted that the principal criteria for the differentiation of megakaryo-

cytes are the granules5’ 8 and the presence or absence of granular platelets. The

megakaryoblasts have no granules, the immature cells a few fine granules unevenly

distributed; the intermediate cell has coarse granules fairly evenly distributed, but

no well-defined platelets, and the mature cell has coarse granules and platelet for-

mation.

One variant of the immature megakaryocyte (fig. � G is a cell with a perinuclear

granular cytoplasm, surrounded by a symmetrical ring of coarsely vacuolated cyto-

plasm and at the extreme periphery cytoplasmic attachments that have a nongran-

ular hyaline or finely spongy character. This cell has been interpreted by others

to be a degenerate form, but we consider it to be a form transitional between the

immature and intermediate form. The well-defined spongioplasm probably repre-

sents an area of cytolysis which leads to a shedding of the peripheral cytoplasm

and attachments to other cells, and to the production of a free granular cell which

from that stage on produces true platelets.

THE DIFFERENTIAL MEGAICARYOCYTE COUNT

The differential megakaryocyte counts in our series were made by examining

2.5 or more megakaryocytes. For the control series, �o smears of bone marrow from

patients with nonhemorrhagic conditions who had no evidence of blood dyscrasias

were examined. The distribution of the various stages of the megakaryocyte is

given in figure 7.

In the control series the mature megakaryocytes which are actively producing

platelets are the predominant cells, whereas in idiopathic thrombopenic purpura

the intermediate cell without platelet production is predominant. In idiopathic

thrombopenic purpura there is also a relative increase in immature forms and in

naked nuclei.
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The finding of reduced platelet formation and immaturity of cells is in agreement

with the findings of numerous workers and confirms the original concept of Frank9

and of Minot1#{176} that there is dysfunction of the megakaryocytes which prevents

normal platelet formation.

FIG. 7. Frequency distribution of megakaryoblasts, immature intermediate and mature megakarv-

oeytes, and naked nuclei in sternal bone marrow smears of 2.2. patients with idiopathic hemorrhagic

purpura in the acute stage on whom splenectomv was performed. The rate of variation in nonhemor-

rhagic conditions is represented by the shaded area.

THE EFFECT OF SPLENECTOMY ON THE MEGAKARYOCYTES

Sternal marrow aspirations were performed on two of our patients before and

after splenectomy (table 4). In both instances there was a decrease in the relative

number of megakaryocytes after splenectomy and an increase in the mature platelet-

producing cells. Similar decreases in the number of megakaryocytes have been noted

by Wiseman, Doan, and Wilson, and by Limarzi and Schleicher. Limarzi and

Schleicher, Dameshek and Miller, and others have also observed that following

splenectomy there is a decrease in early forms and an increase in adult forms.

In one of our patients the marrow examination after splenectomy during a re-

currence of the purpura revealed a megakaryocyte number and differential which

was essentially the same as before splenectomy.
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TABLE 4.-Tbe Number and Distribution of Megakaryocytes in Smears of the Marrow Before and After

Splenectomy

Number

Patient per l’�,O00
nucleated

cells

Megakaryo-
blasts

0

Immature

i6

Inter-mediate

76

Mature II
�

6

Naked
Nuclei

2.M. R. 2. days before 48

6 days after 6 0 0 2.0 68 12.

K. D. 2. hours before 17 2. i8 54 0 2.6

43daysafter 0 0 30

TABLE � .-Pro,gnosis in Relation to the Number of Eosinophils in the Bone Marrow (Idiopathic Hcmorrba,�ic

Purpura)

Eosinophils r.er
1,000 mature
granulocytes

Deaths Deaths during I Improvementrecurrence with recurrences Cure Period of
observation

With Splenectomy

2.1

30

31

32.

37

38

39
39

40

40

�‘

54

6o

6i

71

77
8o

107

110

140

i�8

i66

+

+

+

+

+

+

+
+

+

+
+

+

+

+

+

+
+

+
+

+

+

+

yu.

2.

I

2.

I

6
i4

5
I

6

4

2.

4
4

‘3

2.

I

‘4

Without Splenectomy

0

31

32.

39

5#{176}
69
77

8o

12.7

i�6
191

+

+
+

+

+

+
+
+

+
+

+

‘

2.

2.4

5
�
2.

6
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1102. BONE MARROW IN IDIOPATHIC HEMORRHAGIC PURPURA

PROGNOSIS BASED UPON THE NUMBER OF EOSINOPHILS IN THE MARROW

Schwartz’1 in 1945 reported that in thrombopenic purpura ‘ �increased numbers

of eosinophils in the marrow signify a favorable response for spontaneous recovery,

while scant numbers foretell a chronic course and necessity for splenectomy.” He

made direct smears of material aspirated from the sternum. The number of eosino-

phils per iooo granulocytes at the metamyelocyte stage or older were counted.

Schwartz interprets an increase in the eosinophils of the marrow as a manifesta-

tion of an allergic state or evidence of sensitivity to infections, drugs, or allergenic

foods. He states that those with more than �o eosinophils per iooo granulocytes

have an acute onset, a relatively benign course, and spontaneous and complete

clinical and hematologic recovery and that removal of the spleen in such “allergic”

thrombopenias is not necessary.

The relation of the eosinophils to prognosis was studied in our series, using the

same method of counting eosinophils as recommended by Schwartz. No correlation

was found between the eosinophil counts and the deaths, recurrences, or cures with

or without splenectomy (table �). We do not accept the thesis that eosinophil

increase in the bone marrow is always indicative of sensitivity to exogenous food,

drug, or other factors. There is evidence that the eosinophilia may be a reaction

which is secondary to the hemorrhage into the skin or other tissues.’2

DIscussIoN

The variation in the number of megakaryocytes in different individuals with

idiopathic thrombopenic purpura is in part due to true differences in individuals

and in the distribution of bone marrow giant cells as has been shown in biopsy

material by Lawrence and KnuttP’ and in autopsy material by others, but much

of the variation is due to dilution of the marrow cells with peripheral blood and

other technical factors. Megakaryocytes and particularly early forms are partially

fixed cells which are not readily aspirated. These cells are fragile and easily de-

stroyed by any manipulative procedure. They contain large amounts of thrombo-

plastin and tend to get caught in fibrin webs which rapidly form around them.

They are large cells which are pushed toward the margins and ends of slide prepara-

tions. We have found that the megakaryocytes in the best of coverslip preparations

were unevenly distributed and that counts made on the same smears by the same

or different individuals varies as much as icc per cent.

Since there are unavoidable errors involved in megakaryocyte counting, a wide

range of variation in different individuals, and within the range of observed values,

no correlation between the megakaryocyte counts and prognosis, it is obvious that

there is little use in undertaking the laborious task of making actual counts.

Prognosis and indications for splenectomy are determined, not from the mega-

karyocyte study alone, but from the study of the entire patient. If the diagnosis is

aplastic anemia, leukemia or secondary thrombopenia, splenectomy is not indi-

cated.

If, in 2. drops of material aspirated from the marrow (� coverslip or two slide

preparations), there are twenty or more megakaryocytes, if the majority of the

bone marrow giant cells are immature or intermediate and not actively producing
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L. W. DIGGS ANDJ. 5. HEWLETT 1103

platelets, and if the rest of the marrow, peripheral blood and clinical picture fits,

the diagnosis of idiopathic thrombocytopenic purpura is made and splenectomy

may be recommended.

The finding of numerous megakaryocytes which are actively producing granular

platelets is against the diagnosis of essential thrombopenic purpura or is indicative

of a spontaneous remission in a known case. Splenectomy in such cases is contra-

indicated.

The peculiar distribution of megakaryocyte types in some patients with essential

thrombopenic purpura (fig. 7) in which there are few mature forms, yet an increased

number of naked nuclei, suggests that the intermediate cells disintegrate without

going through the platelet producing stage. This is additional evidence that the

low platelet count found in this disease is due to defective formation of platelets

rather than to excessive destruction outside of the bone marrow.

SUMMARY AND CONCLUSIONS

i. Observations made on the bone marrow smears of 36 patients with idiopathic

hemorrhagic purpura and the correlation of the findings with the clinical picture

are presented. The control series consisted of �o patients with nonhemorrhagic

conditions without blood dyscrasias.

2.. The bone marrow in idiopathic hemorrhagic purpura is hyperplastic. There

is a slight myeloid and erythroid immaturity and in some cases a slight eosinophilia

and lymphocytosis.

3. The megakaryocyte counts ranged from 3 to 59 per io,cco nucleated cells,

with an average of 17. In the control series the megakaryocytes ranged from i tO 54

per io,ooo nucleated cells, with an average of i6.

4. There appears to be no correlation between the number of megakaryocytes

found in the marrow smears during the acute phase of the disease and the prognosis

with or without splenectomy. There is also no apparent correlation between the

number of megakaryocytes and the platelet response following splenectomy.

�. The megakaryocytes were classified as megakaryoblasts, immature, intermedi-

ate, or mature megakaryocytes, or as naked nuclei. The principal criteria for the

differentiation of megakaryocytes are the granules and the presence or absence of

granular platelets.

6. The differential megakaryocyte counts were made by examining 2.5 or more

megakaryocytes. In the control series the mature megakaryocytes which are ac-

tively producing platelets are the predominant cells, whereas in idiopathic hemor-

rhagic purpura the intermediate cell without platelet production is predominant.

7. Marrow studies on 2. of our patients before and after splenectomy revealed

a decrease in the relative number of megakaryocytes and an increase in the number

of platelet-producing cells following operation.

8. No correlation was found between the eosinophil counts and the deaths, re-

currences, or cures with or without splenectomy.

9. The principal value of the bone marrow examination in cases of suspected

idiopathic hemorrhagic purpura is to exclude leukemia and aplastic anemia.
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