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SGPT 66 IU, alkaline phosphatase 113IU, uric acid I 1.8 mg%,
LDH >2400 IU, and CPK I 17 1U. The screen to detect dissemi
nated intravascular coagulation was negative. The leukocyte al
kaline phosphatase score was 273 (normal I0 to I00) and a
Coombstest wasnegative.Subjective minimal splenomegalywas
the onlyabnormalitydetectedon a radiocolloidliver/spleenimage.
An indium-I I I chloride (I I â€˜InCl3)bone-marrow image revealed
intense uptake in the liver and spleen but a normal pattern of
marrow distribution throughout the axial skeleton (Fig. IB).

Attempts at bone-marrow aspiration were unsuccessful,but a
marrow biopsy with the Jamshidi needle produced a satisfactory
specimen. It revealod a predominance of loose fibroblasts and large
numbers of megakaryocytes in a stroma of fibrosis but without
evidence of hematopoietic marrow. No stainable iron, tumor cells,
or granulomata were demonstrable.

During his 4-wk hospitalization treatment consistedof'red cell
and platelet transfusions, prednisone, and halotestin. Less than
a month after hisdischargehediodquietlyat home,and noautopsy
was performed.

DISCUSSION

To date, 21 cases of acute myelofibrosis have been reported from
ten medical centers (1â€”6).Most ofthe patientswere elderly males
with an average age of 55 yr (range 16-84 yr) and a male-to
female ratio of 7 to 3. The presenting symptoms reflected the
underlying pancytopenia, with complaints of lethargy, fatigue,
weakness, bleeding, and fever. Except for pallor, physical exami
nation has been surprisingly benign, with the absence of spleno
megaly or lymphadenopathy. Less than a third of the patients (6
of 21) showed moderate degrees of hepatomegaly.

Each patient was severely anemic, with an average of hemo
globin ofless than 7 g/dl. Tear-drop poikilocytes were rare. Three
quarters of the patients ( I6 of 21) were leukopenic,and half ( I I
of 21) had white-cellcounts of greater than I500/mm3. Twenty
of 21 had thrombocytopenia ranging from 5000-372,000/mm3
(average 58,000/mm3), and all were plagued by bleeding episodes.
Each patient demonstrated myeloblasts in the peripheral blood

In 1963 Lewis and Szur described five patients with an acute
form ofagnogenic myeloid metaplasia (AMM) characterized by
pancytopenia, myeloblasts in the peripheral blood, and diffuse
marrow fibrosis (I ). Becausethese patients lacked splenomegaly
and had a rapidly fatal course without autopsy evidence of acute
leukemia, this entity was called â€œacutemyelofibrosis.â€• Since its
original description, 20 cases have been reported under a variety
of titles (2â€”6).We recently studied a case of acute myelofibrosis
(AMF) in which the radioindium bone-marrowimage showedan
unexpected pattern of distribution. This report discusses these
findings and the possible reason(s) for its occurrence.

CASE HISTORY

A 71-year-oldwhitemalewastransferredto our institutionfrom
another hospitalwith the diagnosisof â€œmegakaryocyticleukemia.â€•
For I8 mo before his admission he had experienced increasing
fatigue and malaise, with progressive dyspnea for the last I 2 mo.
On admission he was a weak, pale, elderly male who appeared
acutely and chronically ill. Petechial lesions were present in the
oropharynx, and dried blood appeared in the nares. Neither
lymphadenopathy nor hepatosplenomegaly was demonstrable.

Laboratory results revealed a hemoglobin of 5.6 g/dl and a
white-cell count of 33,000/mm3; the differential gave 35% seg
mented neutrophils, I 1% bands, 4% metamyelocytes, 8% myelo
cytes, 3% promyelocytes, 26% myeloblasts, 10% lymphocytes, and
3% monocytes. Nineteen nucleated red cells per 100 WBC were
seen on the peripheral blood smear, along with normochromic
normocytic red cells, moderate anisopoikilocytosis, and rare
tear-drop-shaped red cells. The platelet count was 33,000/mm3,
and an occasional giant platelet was seen.

The BUN was 58 mg%,creatinine 1.9 mg%,SGOT 143 IU,
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CASE REPORT

The RadioindiumBoneâ€”MarrowImage in Acute (Malignant)Myelofibrosis

MichaelC.PerryandRichardA. Holmes

University of Missouri-Columbia and the Harry S. Truman Memorial Veterans Hospital, Columbia, Missouri

A patient with a rapidly fatal case of acute myelofibrosis had a radloindium
bone-marrow image that unexpectedly showed a normal paftern of distribution, un
like the more typical forms of chronic myelofibrosis or agnogenlc myeloid metapla
sia. The rapid progression of the disease and the unique handling of radloindium by
the reticuloendotheliai system may explain the discordant findings.
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FIG. 1. (A) Patientwith classical advancedmyelofibrosis.In-i 11-chloridebone-marrowimageshowsabsenceof skeletalmarrow activity
but massive splenomegaly and hepatomegaly with prominent radioindium uptake, probably indicating extramedullary hematopoiesis.
(B)Patientwithacutemalignantmyelofibrosis(AMM)demonstratingnearlynormalskeletalmarrowdistributionandintenseuptakein
liver and spleen on radioindium marrow image. (Intense focus, left pelvic rim, is recent biopsy site.)
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(range I - 100%) that related to the stage of the disease. Sixteen
of the 2 1 showed immature normoblasts in the peripheral-blood
smear, producing a leukoerythroblastic blood picture.

Conventional bone-marrow aspiration characteristically results
in a â€œdrytap.â€•The marrow biopsy consistently demonstrates
megakaryocytic hyperplasia and dense collagen or reticulin fibrosis
obliterating the marrow space: increased numbers of myeloblasts
are conspicuously absent. Autopsy material has confirmed the
marrow biopsies and frequently demonstrates hematopoiesis in
the liver and spleen.

The AMF patient usually survives less than 6 mo (range 1 15
mo) regardless ofthe therapy. While no uniform method of therapy
has been tried, most patients are treated symptomatically with
blood-component transfusions and corticosteroids. In the few in
stances where cytotoxic therapy was tried. it WaS ineffective.

The intriguing feature of this case is..thenearly normal pattern
ofdistribution ofthe â€˜@ â€˜InCh bone-marrow image. The pathog
nomonic image pattern of patients with agnogenic mycloid
metaplasia shows absence ofaxial and appendicular bone marrow
activity, and exclusive uptake of the radiotracer by the massively
enlarged spleen and liver ( Fig. I A). In contrast. the image pattern
in our patient clearly delineates the axial-skeleton marrow with
moderate extension of the In- I 1I activity into the proximal long
bones of the extremities ( Fig. I B). Apparently increased ra
diotracer concentration can also be seen in the normal-sued liver
and enlarged spleen.

Although it is plausible to attribute the discordant radioindium
distribution pattern in our patient to the acute and rapidly pro
gressivenature of the disease.the discordancecould relate to the
biokinetics of injected indium. When administered intravenously.
ionic radioindiuni is rapidly and avidly bound by the beta globulin

transferrin. and clears slowly (T,@ = 6 I0 hr) from the circulation
( 7). Like iron, the radioindium is transported to and depositedin
the bone marrow at sites ofactive erythropoiesis (8). Unlike iron,
however, less than 4% of the radioindium is detectable in circu
lating crythrocytes at t4-lO days (9). This may be due to pro
nounced radioindium clution from the red cell, but to date no data
have emerged to confirm that the erythron incorporates indium.
Rather, evidence has accrued that the In-I 1 I-transferrin complex
is primarily phagocytized by marrow histiocytes (iron-storage
cells) and becomes a permanent and relatively inactive member
of the iron pool beyond the first 24 hr. This would explain the
normal radioindium bone-marrow distribution in our patient in
face of the depleted marrow iron stores.

The apparently increased concentration of radioindium in the
liver and spleen ofour patient suggests the development of extra
medullary hematopoiesis.Enhanceduptake of radioindium due
to increased blood flow to extramedullary marrow is a viable
consideration for this observation (8).

AMI: shares several features with classical AMM. Both dem
onstrate lcukoerythroblastic peripheral-blood pictures, pancyto
penia. and bone-marrow fibrosis. In its exceedingly short survival
and the absence of massive splenomegaly, AM F differs dramati
cally from AMM, where the average patient survives 5 yr or more.
The rapidly fatal course of A M F mimics that of acute myeloblastic
leukemia (AMI.). with both showing, depending on the stage of
the disease, overwhelming numbers of circulating myeloblasts. In
a recent attempt to establish a clinical histologic relationship
between AMF and AMI., Bird and Proctor (/0) reviewed the
marrow biopsies of four patients displaying such an illness to de
termine the degree and clinical significance of the fibrosis. They
concluded that the two diseases were histologically indistin
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guishable and represented acute leukemia with myelofibrosis. The

radioindium bone-marrow image in our patient supports this
conclusion because the pattern ofdistribution is identical to that
found in acute leukemia.
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