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A STUDY OF THE EFFECTS OF RADIUM AND
X-RAY TREATMENT OF MYELOGENOUS
LEUKEMIA *

Grex Wever, Inuuivois CorrueE, JAOKSONVILLE

Abstract—

Myelogenous Leukemia is a rare, and to the extent of
present knowledge, incurable blood disease. The case
here observed presents a number of distinctive features,
among which is the relatively small number of white
blood corpuscles when considered in comparison with
most cases of the disease. Three ray treatments, two
of Radium and one of X-Ray, gave results from which it
is d]fﬁcult as well as inadvisable, to draw definite con-
clusions. The progress of the disease during the permd
of observation, November, 1919, to April, 1920, the vari-
ous effects of the ray treatments_ upon the elements of
the blood stream, and other features of interest and sig-
nificance are shown by means of graphs and charts.

The work with which this paper deals was the study of
a case of myelogenous leukemia by means of differential
‘blood counts. A brief clinical history of the case is taken
from the Sanatorium records.

The patient was a man 59 years of age, engaged in
farming. He sought medical attention on November 27,
1919, at which time he reported the previous duration
of the disease to be 18 months. He complained of gen-
eral weakness, loss of weight, aches in the limbs, head-
ache, flashes before the eyes, feeling of distress, and
fullness in the epigastrium. Examination disclosed sub-
normal mltrltlon, flaceidity of the muscles, and marked
increase in the size of the spleen. The hemoglobin test
gave a result of 76%. The case was diagnosed as myelo-
genous leukemia.

The period observed is from November, 1919, until
April, 1920. During that time three Ray treatments were
given. The first, about December 6, consisted of 5,000
milligram hours of Radium treatmerit. On December 5,

* The author wishes to express his indebtedness to Dr. F. G. Norbury,
of Jacksonville, for providing the opportunity and the directions that made
this work possible
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before treatment, the white count was reported as 85,000
on December 15, after treatment, it was 28,000. Also,
both spleen and liver had decreased in size. The lower
border of the spleen maintained about the same position,
but the upper border showed a marked retraction. The
~ patient grew cheerful and hopeful of improvement. On
January 10, 1920, a second Radium treatment was given.
On January 6 the white count was reported as 33,000; on
January 15, after this treatment, it was 47, 000 OnA
January 24; an X-Ray treatment was admmlstered
Later X-Ray treatments beyond the extension of this
study were made. The patient died in October, 1920,
making the total duration of the disease 2 years, 5
months. \

In the blood picture the most striking feature was, of
course, the large number of white corpuscles, and espe-
cially the presence of a large percentage of myelocytes
of the neutrophile variety. Awnemia—decrease in the
- number of red corpuscles, was also present. "A large

“number of nucleated red cells was found. Many of the
red cells, as well as the white, showed karyokinetic fig-
ures. Extruded nuclei, blood platelets, and fragmented
cells were prominent. Amnisocytosis, Poikilocytosis, and
crenation were present in variable extent throughout the
period of observation. The hemoglobin was diminished
in approximate proportion to the red blood corpuscles,
. and stood usually at 75%. A number of rare pathological
forms were noticed. One megakaryocyte was discovered.

The progress of the disease can best be observed by
means of the accompanying charts and graphs. Chart
I shows the complete observation (with exception of
certain white counts in the earlier part of the treatment
for which slides were not available. These counts are
taken from clinical reports and included in the graphs).
For each day for which blood slides were available a
differential count was made of 200 white cells. The tabu-
lation shows the percentage of Polymorphonuclear neu-
trophiles, Polymorphonuclear eosinophiles, Polymorpho-
nuclear basophiles, Lymphoecytes, Mononuclear leuco-
cytes, neutrophilic Myelocytes, eosinophilic Myeloeytes,
and basophilic Myelocytes, respectively. During the
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counting of 200 white cells, the actual number of nucle-
ated red cells appearing in the field was recorded. These
are grouped as normoblasts, megaloblasts, and micro-
cytes, respectively. The chart shows in the first three
columns the hemoglobin tests, the number of white blood
corpuscles in 1 cubie millimeter of blood, and the number
of red blood cells per cubic millimeter.

The data of the second chart is computed from that of

Apt23

the first. Here the actual number per cubic millimeter of -
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polymorphonuclear neutrophiles, neutrophilic myelocy-
tes, and remaining white cells is shown. This chart is the
basis for the first four graphs that follow.

The first graph (Plate I) shows the Total White Blood
Count. The variability of the number of white blood
cells, a characteristic of this disease, is easily seen, es-
pecially in the period of most intensive observation, Jan-
uary 25.to February 18. The ray treatments are indi-
cated by the arrows. It will be noticed that after each
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treatment the total white count fell perceptlbly only to
rise again.

The second graph (Plate II) shows the total per cubic
‘millimeter of polymorphonuclear neutrophiles. Here
also the count is seen to fall after ray treatment.

The third graph shows the total per cubic millimeter
of neutrophilic myelocytes. The influence of the ray
treatment is more uncertain, though the general trend
is downward.
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Plate IV portrays all neutrophilic cells—the polymor-

" phonuclear mneutrophiles and mneutrophilic myelocytes

added. The general effect is the same as that noted in
Plate II..

The fifth graph (Plate V) shows the count per cubic
millimeter of red blood corpuscles. It will be remem-
bered that besides leukemia, anemia was present in this
case. The red blood count varied from 2,500,000 (half
the normal number) to practically normal. The general

Apr23.
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effect of the ray treatment seems to be a raising of the
count. The general trend of the curve is seen to be up-
ward. ‘ : ' R

As has been suggested, the observations here tabulated
include only a fractional part of the entire course of the
disease. From observation covering so brief a period
of a single case it is obviously impossible to draw any

definite conclusions as to the whole effects of Radium or

Aprza.
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X-Ray treatment of Myelogenous Leukemia. Many
more cases must be subjected to exacting study before
reliable conclusions can be made. Hffective treatment

for Myelogenous Leukentua isa problem for the future to
solve.

EXPLANATION OF SYMBOLS FOR PLATES AND CHARTS. ’

Hemoglobin test.
. White Blood Corpuscles.
. Red Blood Corpuscles.
.. Polymorphonuclear neutrophiles.
. Polymorphonuclear eosinophiles.
. Polymorphonuclear basophiles.
Lymphocytes.
Mononuclear leucocytes and Transitionals,
n-My neutrophilic Myelocytes.
eMy eosinophilic Myelocytes.
b-My basophilic Myelocytes.

g

2CR YRy
EEEUWw
WEHZQAQ

No Normoblasts.
Mg Megaloblasts.
M1 Microcytes.

Total N. Total number of neutrophilic cells—P. M. N. + n-My.
See Charts I a,nd II on the following pages.
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CHART 1.

A case of
Myelogenous Leukemia.

— W. B. C. —
Differential Count.
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I
— R. B.C —
Actual number :
in 200 cells. REMARKS.
No | Mg | Mi
| Rihoeyionis s o L aken from faboratory report,
.{Radium treatment December 6.. 1ot counted by me.

Some Poikilocytosis; one megakaryocye.

..[Poikilocytosis.

Poikilocytosis.

.|Poikilocytosis.
Little Poikilocytosis; Aniso.: Mitotic Reds. ) .
Radium treat., 1-6to 1-15: pronounced poik. Taken from lab, report.

Poikilocytosis. Crenation.

Poikilocytosis, Anisocytosis, Polychroma51s.
Crenated red cells prominent.

Anisocytosis, Poikilocytosis not prominent.
Anisocytosis. Poikilocytosis not prominent. X-Ray treatment.
Anisocytosis. Poik. not prominent.
Anisocytosis.” Poik. not prominent.
Anisocytosis. Poik, not prominent.

Many extruded nuclei.

.[Anisocytosis, Poikilocytosis not prominent.
Anisocytosis. Poik. not prominent.
Anisocytosns Poik, not prominent,
Anisocytosis. Poik. not prominent.

. @everal extruded nuclei.

Several extruded nuclei.

Pmkllocytosm and Anisocytosis prominent.
Poik. and Aniso. prominent.

o

. Pmk. and Aniso. prominent.

Poik. and Aniso. prominent.

Little Aniso. and Poik. Several éxtruded nuclei.

i|Little Aniso. and Poik. Several extruded nuclei. ) .
Little Aniso. and Poik. Few extruded nuclei.

Little Aniso. and Poik, Few extruded nuclei.
Little Aniso. and Poik., Few extruded nuclei.

Little Anis. and Poik. Few extruded nuclei.

..|uittle Aniso. and Poik. Very few extruded nuclei,

Little Aniso. and Poik. Very few extruded nuclei.
Little Aniso. and Poilk. Very few extruded nuclei.
Little Aniso. and Poik. More extruded nuclei.
Little Aniso. and Poik. More extruded nuclei.

Anisocytosis. Several extruded nuclei.

Anisocytosis. Several extruded nuclei.

Anisocytosis. Several extruded nuclei.

Anisocytosis.  Several extruded nuclei. Poik,

%Half of the lymphocytes are of the large variety. 2 extruded
nuclei. 1 Karyokinetic igure. Poik. and Aniso. very slight.
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ACTUAL NUMBER OF CELLS PER. CU. MM.
All Other
10,848

P. M N.
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9,672
2,380
1,782

‘Total WBC

33,900
74,400
17,000
16,200
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