
CHRONIC NEUTROPENIA

REPORT OF A CASE NOT CURED BY SPLENECTOMY

By PAUL G. HATTERSLEY, M.D.

T HE syndrome of chronic neutropenia has long been recognized. Roberts and

Kracke’ in 1931 described the symptom complex of fatigability, weakness,

nervousness, and a predisposition to intercurrent infections which occurred in a

large percentage of their patients who had neutropenia. Doan2 classified the chronic

neutropenias in three groups: (i) those cases with a persiste�itly low leukocyte

count, but a normal differential, the ability to respond to intercurrent pyogenic

infections with a leukocytosis, and with few symptoms; (2.) those cases of persist-

ent leukopenia with a disproportionately low granulocyte count, an inability to

respond to infection with neutrophilic leukocytosis, and symptoms of weakness

and fatigability; (�) those cases of cyclic or recurrent granulocytopenia in which

there is repeated recurrence of extreme neutropenia or agranulocytosis, often with

severe prostration and mucosal ulceration, alternating with periods of apparent

good health and normal blood picture. During the 19305 numerous cases of severe

chronic and acute neutropenia were reported which fell into one or another of

these categories, as well as some which could not be classified. In many of these

cases there was chronic or recurrent exposure to aminopyrine, although the etiologic

importance of this agent was not always clear.

In recent years there has been increasing recognition of the importance of the

spleen in the neutropenias. The occurrence of some degree of neutropenia, with or

without anemia and thrombocytopenia, has frequently been described in such

splenomegalic states as Felty’s syndrome, Gaucher’s disease, Hodgkin’s disease,

and the congestive splenomegalies, and splenectomy has frequently been followed

by remission of the neutropenia.3’4 In 1938 Reissmann5 reported the first case of

splenic neutropenia associated with splenomegaly for which there was no obvious

cause. The sternal marrow was cellular, with an apparent arrest of maturation of

granulocytes at the myelocyte level. The neutropenia was promptly cured by

splenectomy and the marrow picture returned to normal. The spleen was normal

on section. The author postulated an abnormal splenic influence which arrested

granulopoiesis in the marrow. The following year Wiseman and Doan6 briefly

reported three cases of “primary splenic neutropenia,” all promptly cured by

splenectomy. They described hyperplasia of the splenic clasmatocytes with exces-

sive phagocytosis of granulocytes, and explained the neutropenia on this basis

rather than on the basis of any direct splenic effect on the marrow. In a subsequent

more extensive report7 they pointed out that in some cases there are variable degrees

of anemia or thrombocytopenia or both accompanying the neutropenia. This they

ascribed to excessive splenic phagocytosis of erythrocytes and platelets as well as
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2.2.8CHRONIC NEUTROPENIA

granulocytes, and they likened the situation to that in the hemolytic anemias

and in idiopathic thrombocytopenic purpura in which excessive splenic phagocyto-

sis had likewise been observed.8

The validity of this interpretation has been questioned by Dameshek.9”#{176} His

findings in the bone marrow of patients with essential thrombocytopenic purpura

before and after splenectomy” were interpreted as evidence of an abnormal splenic

influence on the marrow which prevented normal maturation of the megakaryo-

eytes and production of platelets. Evidence of such an influence had previously

come from the work of Troland and Lee,12”3 Hobson and Witts,’4 and Rose and

Boyer,’5 who had demonstrated a substance in extracts of the spleens of patients

with this disease which depressed the platelet count in rabbits. Dameshek sug-

gested, as had Reissmann, that a similar splenic influence on the marrow might be

responsible for the neutropenia in splenomegalic states.

A total of ii case reports of “primary splenic neutropenia” has reached the

literature!�7”�2#{176} Whereas in some cases there was evidence of excessive splenic

phagocytosis of granulocytes,6’7”6”9 in others no such evidence could be found,

and the picture appeared more suggestive of an abnormal splenic influence on the

marrow. � 17, 18, 20A11 of the reported cases, however, were characterized by definite

splenomegaly, and in all there was a prompt and sustained remission of the neutro-

penia following splenectomy.

In view of the emphasis in recent reports on cure of neutropenia by splenectomy,

it is of interest to report a case of severe neutropenia without splenomegaly which

was observed for more than ten years, which failed to respond to the usual types

of medical therapy, and which was not cured by splenectomy.

CASE HISTORY

Mrs. G. A., a 42. year old bookkeeper, entered Stanford University Hospital on January z8, 1946,

complaining of an infected puncture wound on the hand of two days’ duration.

There was no family history of blood dyscrasias. She had never been very well since childhood, having

had a long series of infections of one sort or another from each of which she had recovered very slowly.

She had likewise bruised very easily, and on several occasions had bled excessively following tooth

extractions or minor surgical procedures. At 13 she had acute rheumatic fever. At 2.0 a tooth extraction

was followed by a streprococcal infection with several weeks of high fever and severe prostration. In her

early 2.05 she began to complain of weakness, fatigability, and headaches, and to have periods of pro-

found collapse. These attacks appeared to be precipitated by hard work or worry and were accompanied

by slowly healing ulcers of the mouth. At 2.6 an induced abortion was followed by persistent pelvic

inflammatory disease, from which she was never free of symptoms until hysterectomy and bilateral

salpingectomy ten years later.

In 1935, at the age of 32., her first recorded blood count showed a profound neutropenia (leukocytes

�ooo per Cu. mm., neutrophiles 8 per cent) and this observation was repeatedly verified in the ensuing ten

years (table i and fig. I). It was discovered at this time that she had for four years periodically been

taking moderate amounts of a proprietary headache remedy which contained aminopyrine, as well as

empirin compound and moderate amounts of various barbiturates. The use of aminopyrine was immedi-

ately discontinued, and during the ensuing ten years she avoided all medications for extended periods,

but without remission of her neutropenia. She was likewise given courses of treatment with pentnucleo-

tide, adenylic acid, crude and refined liver extracts, yellow bone marrow, nonspecific proteins, and finally

pyridoxine, all without demonstrable effect on neutropenia, symptoms, or susceptibility to infections.

In 1938 a sternal puncture elsewhere yielded marrow which was considered leukemic, and she was

subsequently studied in another hospital. Physical examination at that time was reported to reveal the
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Date

7/35

“/35
4/36

10/36

3/37

12./37

2./38

10/38

5/39

9/39

4/40

10/40

4/4’
10/41

4/42.

10/42.

7/43

3/44

5/45
10/45

1/18/46

1/19/46

1/2.1/46

1/2.3/46

1/2.4/46

1/25/46

1/16/46

Sple- IMorn

nec- �Noon

tomy �Night

1/2.7/46

1/2.8/46

1/2.9/46

1/30/46

1/31/46

1/ 1/46

2./ 2/46

2/3/46

1/ 4/46

2./5/46

2/ 6/46
2/ 9/46

2/10/46

2./II/46

2./12./46

2./13/46

2./14/46

2./ 15/46

Hemoglobin
Gm. per 100 cc.

14.6

“.9

13.8

14.5

‘4.’

14.8

15.8

17.0

‘5.5
12.9

11.2.

13.1

14.1

‘4.5

14.3

‘5.’

13.8

Platelets
per cu. mni.

188 , 000

141,000

152., 000

2.80, 000

395,000

52.6,000

934,000

935,000

1.050,000

956,000

65o, ooo

845,000

Leukocytes
per Cu. mm.

5000

4600

4600

4100

3000

32.00

3300

2.100

i8oo

2.500

3000

32.00

4100

3400

2.700

32.00

2.600

2.500

i8oo

2.100

1900

1500

i 6co

1750

2.5C0

3500

2.000

4700

2.900

3100

4100

3700

4900

4800

6400

6ooo

4600

5400

4700

4300

3400

3700

3000

4300

2.500

3500

2.600

Neutrophiles
per Cu. mm.

400

1400

1500

12.00

2.00

12.0

132.0

2.70

2.50

100

2.00

960

8oo

500

2.40

8oo

1000

62.o

2.00

i8o

2.50

12.0

32.

35
2.75

1050

380

1645

‘74

‘55
492.

‘47

64

2.30

376

�
408

30

50
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TABLE i.-Blood Studies before and after Splenectomj: Case G. A.
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2.30 CHRONIC NEUTROPENIA

TABLE ,.-CcflClUded

Date
Hemoglobin

Gm. per i#{248}#{248}cc.
Platelets

per cu. mm.
Leukocytes Neutrophiles

per �u. mm. per Cu. mm.

1/2.3/46 13.1 591,000 3700 407

3/ 1/46 15.5 340,000 3300 700

3/46 ,86,ooo 2.2.00 570

4/46 13.0 2.44,000 3000 72.0

5/46 15.4 175,000 2.800 730

6/46 13.8 114,000 2.500 6�o

7/46

8/46

24.7

14.7

-

110,000

4800

4000

-

8oo

9/46 15.0 100,000 3000 550

HEMOGLOBIN

� � ii

�

I � � ‘� � 946 MAR APR MAY JURY JUYY RIG SYS.

Fio. I. CASE: G. A. BLOOD STUDIES BEFORE AND AFrER SPLENECTOMY

signs of a mild mitral valvular lesion and a tender mass in her pelvis, apparently inflammatory. Spleen

and liver were not enlarged, and there was no glandular enlargement. Blood count showed no anemia but

a leukocyte count of only 2.100 per cu mm., with 13 per cent neutrophiles. Sternal marrow was reported

to be cellular with failure of maturation of the neutrophiles past the metamyelocyte stage. There was no

evidence of leukemia. The diagnosis was “toxic hyperplasia” of the marrow, the impression being that

the chronic salpingitis was responsible for the neutropenia.

In the following year a large inflammatory mass was removed from the pelvis, along with the uterus,

both tubes and a short segment of bowel. Postoperative convalescence was complicated by protracted

wound infection, and except for a transient increase in the leukocyte count immediately following the

operation, there was no demonstrable improvement in her blood picture.

During the ensuing six years she had repeated pyogenic infections including furunculosis, paronychia,

pyelonephritis, saphenous thrombophlebitis, and repeated severe sore throats, as well as traumatic

hematuria following a fall on her left side. Fatigue, depression, bitemporal headaches, and low back

ache became progressively worse. She ran a constant low grade fever. At one time she took small doses

of sulfadiazine for a urinary tract infection, but this was very soon discontinued. Throughout this period

her neutropenia persisted.

In 1942, at the age of 39, she first entered Stanford University Hospital with an upper respiratory

infection, bronchitis, and eustachian salpingitis. The only positive physical findings at that time were

referable to her current infection. There was still no glandular enlargement or hepatomegaly, and the

spleen was not palpable. Pelvic examination revealed no evidence of pelvic abscess. There was no anemia

or thrombocytopenia, but the marked neutropenia persisted (leukocytes 2.700 per cu. mm., neutrophiles
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PAUL G. HATTERSLEY 2.3 I

9 per cent). She improved on symptomatic therapy and was discharged without further investigation of

her neutropenia.

Onjanuary i6, 1946, she broke the skin of her right palm with a rusty nail; before entry into Stanford

University Hospital 48 hours later, the site had become red and swollen, and she had developed chills

and malaise. Physical examination at that time revealed a well nourished but apprehensive middle-aged

woman. Rectal temperature was 38.5#{176}C. There were numerous ecchymoses scattered over the extremities

and buttocks, but no petechiae. The eyes appeared normal. The gums were firm, without bleeding, and

there were no mucosal ulcers. Ears, nose, and throat were negative. The lungs were clear. The heart

appeared slightly enlarged to the left, was regular at a rate of ioo per minute, and a rather snapping

first sound was followed by a grade 3 blowing systolic murmur, best heard at the apex. Diastole was

clear. The liver and spleen could not be felt and there was no abdominal tenderness. There was a red,

swollen puncture wound of the palm of the right hand, with red streaks of lymphangitis on the dorsum

of the hand and up the arm, and motion of the fingers was painful. Small tender lymph nodes were pal-

pable in the right epitrochlear and axillary regions, but there was no other adenopathy.

On entry the neutropenia had become more marked, with relative increase of monocytes and eosino-

philes, but no primitive leukocytes were found (leukocytes 1500 per Cu. mm.; neutrophiles 8 per cent, of

which per cent were banded forms; eosinophiles II per cent; basophiles i per cent; lymphocytes 52. per

cent; monocytes 2.8 per cent). There was no anemia, but moderate macrocytosis of the erythrocytes

(erythrocytes 3.93 million per cu. mm., hemoglobin 8� per cent Sahli or 13.9 Gm. per 100CC., hematocrit

42. per cent, M.C.V. 106.9 cu. micra, M.C.H. 31.6 micro-micrograms, M.C.H.C. 33. 2. per cent). Red cell

fragility was normal. Icterus index was �, reticulocytes 1.0 per cent. Platelets were somewhat reduced

in number (141,ooo per cu. mm.) and a few were large atypical forms. Bleeding time was at the uppet

limit of normal (� minutes by Duke method), but coagulation time was normal (8 minutes by Lee-White

method) and clot retraction was fair. The tourniquet test produced a heavy sprinkling of petechiac. The
routine urine and stool examinations were normal, and the Wassermann and Hinton reactions were

negative.

Sternal marrow obtained by puncture was extremely cellular, with granulocytes predominating.

Myelocytes were considerably increased in number, and there were numerous metamyelocytes and banded

neutrophiles. No fully mature, segmented neutrophiles were found on prolonged search, however, and

some of the metamyelocytes and banded neutrophiles showed signs of degeneration, with pyknotic

nuclei and vacuolated cytoplasm. The megakaryocytes were greatly increased in number, with defective

granulation of the cytoplasm and minimal production of platelets at the periphery of the cells. Pro-

megakaryocytes were plentiful and many could be seen to be pinching off bits of their cytoplasm to

form atypical, granule-free platelets. There was no infiltration with leukemic or tumor cells and erythro-

blastic cells appeared normal.

The infection of her hand cleared satisfactorily in a week with penicillin, 30,000 units intramuscularly

every 3 hours. Extreme prostration persisted, however, and the neutrophiles almost disappeared from

the blood (leukocytes 1750 per Cu. mm., neutrophiles 2. per cent). As the neutropenia had repeatedly

failed to respond to medical treatment and constituted a serious menace to her future health, splenectomy

was finally decided upon. On January 26, 1946, the spleen and a small piece of liver were removed by

Dr. John Menke. The spleen weighed only 150 grams, and no accessory spleens were found. Grossly it

appeared normal; microscopically, although there was slight hyperplasia of the endothelial cells lining

the sinusoids, no excessive phagocytosis of any cellular elements could be demonstrated in smears or

sections. The liver tissue proved to be entirely normal.

Within i� hours after operation, the white count had risen appreciably, and within 2.4 hours it ap-

peared that a remission of both neutropenia and thrombocytopenia might be in progress (leukocytes

4700 per Cu. mm., neutrophiles 35 per cent, platelets t8o,ooo per Cu. mm.). A second sternal puncture,

just i4 hours after clamping the splenic pedicle, showed a remarkable change in the megakaryocytes, with

increased granularity of their cytoplasm, and evidence that normal platelets were being split off at their

periphery. There was no change in the granulocytes, however, mature segmented neutrophiles remaining

entirely absent in the smears. The marrow picture was subsequently reflected in the peripheral blood,

the platelets continuing to climb to a high of over a million on the sixth postoperative day, while the

neutropenia reappeared within a few hours, and persisted. A third sternal puncture on the fourth post-
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2.32. CHRONIC NEUTROPENIA

operative day showed further aggregation of platelets around the megakaryocytes, but still no changes

in the granulocytes.

The patient’s postoperative convalescence was uneventful except for an unexplained bout of gastro-

enteritis. The surgical wound healed well, and she was discharged on the twentieth postoperative day,

feeling weak and tired, but considerably better than on entry. Her neutropenia remained near preopera-

tive levels, however, and has persisted during the eight months of observation since. The platelet count

likewise gradually fell to below preoperative levels, and a moderate bruising tendency has returned.

DISCUSSION

This case illustrates well the syndrome of severe chronic neutropenia. There was

fatigue, listlessness, and weakness which at times amounted to profound prostra-

tion. Backaches and headaches were prominent, and there was the emotional

instability which has often been described in these cases. There was sustained

leukopenia with disproportionate decrease of the neutrophilic cells. There was a

marked predisposition to pyogenic infections, and such infections accentuated

rather than alleviated the neutropenia. There was a cellular marrow, with an

abundance of myelocytes but a paucity of mature neutrophiles. In addition there

was a defect of platelet formation with asymptomatic thrombocytopenia.

The usual causes of neutropenia appeared to have been eliminated in this case.

Repeated negative physical and laboratory examination in the past few years,

since surgical treatment of the chronic pelvic inflammatory disease, had failed to

indicate the presence of chronic infection. Leukemia was very unlikely in view

of the ten year course without anemia, the absence of primitive cells in the periph-

eral blood, and the lack of bone marrow infiltration. Aplastic anemia similarly

was ruled out by the lack of anemia, and the ordinary splenic syndromes by the

persistent lack of splenomegaly and of other characteristic signs and symptoms. It

is true, there had been exposure to potentially toxic drugs. Aminopyrine was

taken for about four years, and it was at the end of this period that neutropenia was

discovered. Symptoms apparently had occurred many years before exposure to the

drug began, however, and its withdrawal did not effect a cure. Withdrawal of

barbiturates and empirin likewise caused no change in the leukocyte level, and

the only exposure to sulfonamides was for a brief period, and in very small doses.

Since there is no convincing evidence that sensitivity to any of these agents can

cause neutropenia which persists for years after they are withdrawn, it seems

unlikely that the disease was due to drug therapy.

Despite the persistent lack of splenomegaly, certain features of this case indicated

that the neutropenia might be due to some sort of splenic dysfunction. The defect

of maturation of granulocytes in the marrow closely resembled the picture de-

scribed by Reissmann,5 Nordenson and Roden,’7 and Rogers and Hall’8 in their cases

of splenic neutropenia. The changes observed in the megakaryocytes rather closely

resembled those described by Dameshek” and others in essential thrombocytopenic

purpura. Both pictures have been seen to revert to normal following splenectomy.

To be sure, in all the reported cases of splenic neutropenia there has been spleno-

megaly; but it is well known that in a large percentage of cases of essential

thrombocytopenia there is no splenomegaly, and that in some there is some degree

of neutropenia. It seemed not unlikely that a similar sort of splenic dysfunction
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PAUL G. HATTERSLEY 2.33

might cause severe neutropenia such as in this case, without enlargement of the

spleen.

The disappointing postoperative course has proven these early expectations to

be erroneous. There was no remission of the neutropenia, and while there was a

remarkable immediate proliferation of platelets by the megakaryocytes, the

thrombocytosis was of short duration. It now appears evident that the spleen

was not responsible for the neutropenia in this case, and that the primary defect,

perhaps in the marrow, perhaps in some other organ which influences the marrow,

has not been influenced by splenectomy. What the basis for this defect of matura-

tion may have been remains undetermined.

It is evident, then, that not all cases of idiopathic neutropenia with cellular

marrow are benefited by splenectomy. Two siblings with a similar severe neutro-

penia, and without splenomegaly, have in recent years been observed in this clinic,

and will eventually be reported in detail. The marrow of one was examined, and

showed a failure of maturation of the neutrophiles very similar to that in the

present case. This child failed to benefit from medical therapy, or from splenectomy,

and has since died of an intercurrent infection. In such cases there is presumably an

inborn fault in the hematopoietic system, unrelated to exogenous toxins or to the

influence of the spleen. The long history of symptoms in the present case suggests

that it may be one of this group. Since these cases were not benefited by

splenectomy, it would appear that in the absence of splenomegaly one should

hesitate to treat neutropenia operatively.

SUMMARY

A case of severe chronic neutropenia without splenomegaly is reported. The

disorder was characterized by chronic fatigue and many pyogenic infections, and

by a persistently low neutrophile count. The marrow was cellular, with a defect

in maturation in both granulocytic and megakaryocytic series. There was no

improvement on the usual types of medical therapy, and splenectomy, while it was

followed by transient thrombocytosis, likewise failed to induce a remission.

It is suggested that in the consideration of therapy for severe neutropenia, a lack

of splenomegaly should be considered a contraindication to splenectomy.
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