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Splenic irradiation in chronic myelogenous leukemia is reserved for patients who have painful
splenomegaly despite chemotherapy and/or inoperable splenomegaly because of huge size. The
role of splenic irradiation is diminution of painful splenomegaly and indirect effect of splenic
irradiation on unirradiated hematopoietic and lymphoreticular tissue such as reduction of leuko-
cyte count and increase of hemoglobin level. We report on a useful clinical method for splenic
irradiation in chronic myelogenous leukemia. We have used sonography as the tool of simulation.
The portal size using modified method is smaller than the field size of conventional simulation,
and so this method suggests that useful to irradiation of huge splenomegaly, effective shielding
of critical organ and the downfall of complication during irradiation of spleen.
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INTRODUCTION

Chronic myelogenous leukemia has been regar-
ded as one of a group of myeloproliferative syn-
dromes that include polycythemia vera, agnogenic
myeloid metaplasia, essential thrombocytosis, and
erythroleukemia?.

Despite its name this is a rapidly progressive
malignancy with a median survival in untreated
cases of only 19 months?. It is characterized by the
proliferation of primitive granulocytes in the bone
marrow and other organs, the spleen in particular.

Splenic irradiation for patients with chronic
myelocytic leukemia was first described in 1903 by
Senn®, and prior to the advent of effective chemo-
therapy, was the accepted initial treatment. At
present, splenic irradiation is reserved for patients
who are symptomatic despite chemotherapy. The
roles of splenic irradiation in chronic myelogenous
leukemia have been known as both to relieve
painful splenomegaly and to take advantage of an
indirect effect of splenic irradiation on unirradiated
hematopoietic and lymphoreticular tissue such as
reduction of leukocyte count and increase of
hemoglobin level.

it is our purpose to investigate the new method
of simulation in splenic irradiation of chronic
myelogenous leukemia using sonography.
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RATIENTS AND METHODS

Splenic irradiation in chronic myelogenous leu-
kemia patients was referred to the Division of
Radiation Therapy, St. Mary’s Hospital Catholic
University Medical College since July 1987. They all
had huge spleen with or without pain during
chemotherapy or even after chemotherapy.

The portals of splenic irradiation have been
determined by using the sonography. We used with
sector and linear type of transducer. The frequency
of transducer was 3.5 MHz and 5 MHz. We have got
splenic sonography of patients in supine position,
and marker pen has traced with transducer along
the margin of spleen(Fig. 1).

We don't have traced upper and lateral margin
of the spleen. Because the upper margin and lateral
margin of the enlarged spleen have obtuse angle,
and have been alike to the margin of simulator film
using roentgenography. The margin of irradiated
portals was defined by 3 methods(Fig. 2).

Firstly, the most convex point of enlarged spleen
in vertical view of spleen sonogram was deter-
mined as the margin of portals. Secondarily, the
hilum point of spleen was decided-as that margin.
Finally, the point which the thickness of enlarged
spleen formed 1:2 ratio in vertical view of spleen
sonogram was fixed on the margin of spienic irradi-
ation.

After marking on the abdomen using sonogram,
we have simulated by simulator along the previous
markings using sonogram. This portal size was
smaller than the field size determined according to
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Fig. 1. Spleen sonography with marginal markings.

A : the most convex point B : spleen hilum C,D :

Thickness of spleen,C: D=1:2.

Fig. 2. Schematic diagram of marginal markings.
A : the most convex point B : spleen hilum
C,D : Thickness of spleen,C: D =1:2

the size of palpated spleen and splenic contour as
it-appeared on the simulation film (Fig. 3).

Splenic irradiation was given with a 6 MV Linear
accelerator, with the source axis distance (SAD)
100 cm. Splenic irradiation was given in daily doses
of 25 to 100 cGy (tumor dose) for a total varying
from 150 to 800 cGy (average 450 cGy), in attempts
to induce initial clinical remission and again when
the disease recurred or became resistant to
chemotherapy.

The shielding areas were shielded with 5 HVL of
pb. All patients were treated AP:PA with the ratio of
1:1. We estimated the size of spleen by sonography

Fig. 3. Simulatioh film.

A : spleen contour. B : treatment fields

every other day to evaluate the response to splenic
irrradiation and reduced the field size as
splenomegaly regressed response to splenic
irradiation.

DISCUSSION

Chronic myelogenous leukemia is the acquired
disease of hematopoietic stem cell proliferation
and characterized by marked expansion of
granulocyte. Chronic myelogenous leukemia is
easily diagnosed by splenomegaly, leukocytosis,
increased absolute count of basophils and eosino-
phils, the presence of Philadelphia chromosome
and decreased activity of leukocyte alkaline phos-
phatase.

Treatment consists of chemotherapy, radio-
therapy, sptenectomy, leukapheresis and bone
marrow transplantation. The mean survival is 36
months to 44 months*~®.

Most of patients are stable until accelerated or
blast crisis, if they well treated. But Philadelphia
chromosome negative chronic myelocytic leu-



kemia patients characteristically do poorly with
therapy and have a mean survival in the range of 14
months to 19 months.

Wilson and Johnson reported in 1971 their expe-
rience with splenic irradiation in 20 patients with
chronic myelocytic leukemia who had received
prior chemotherapy”. They noted relief of spienic
pain and regression of splenomegaly in about 50%
of their patients, but serious hematologic toxicity
was seen in 6 patients, 5 of whom died.

At present, splenic irradiation is reserved for
patients who are symptomatic despite chemother-
apy. There are few data available in literature for
critical review of the optimal portal, dose, fraction
and duration of radiation treatment of these
patients. Wagner et al have reported that “The most
frequently applied treatment was to a portal
measuring 200 to 300 cm? with a total dose of 100
to 1500 cGy delivered in 9 to 15 days"®.

Mair has suggested the technique of spleen
irradiation that the maximum fields was 15X10
cm?® and no attempts was made to include the
whole spleen if this could not adequately be en-
compassed within this maximum size.

The treatment portals should encompass the
entire spleen with a2 1cm to 2cm margin and
splenic irradiation in daily fractions of 50 to 100 cGy
to a total dose of 1000 cGy is usually adequate. In
our practice, most of patients have large hepatos-
plenomegaly and the average portal size using
roentgenogram has been exceeded the maximum
field in previous literature. And so we cannot have
applied previous method of literature.

This modified method was more effective
method for splenic irradiation especially huge
splenomegaly and shielding of critical organ
including bowel loop because of smaller field than
portal field using roentgenogram (simulator).

Careful monitoring of peripheral blood count is
essential during splenic irradiation, since even
small doses of radiation are capable of causing
.severe cytopenias when irradiation of spleen in
chronic myelogenous leukemia patients. Mair re-
ported that irradiation of spleen should be
suspended if the platelet count drops below 80X
10°/L and the white cell count and platelet count will
continue to drop for two weeks after irradiation is
completed?.
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Because the portal fields of this modified
method were the small field comparing with the
portal size using conventional simulation, our
method will be promising a few number of inter-
rupted treatment due to drops of hematologic
status.

CONCLUSION

We have developed the modified method of
simulation for splenic irradiation by using of sono-
graphy. The portal size using modified method is
smaller than the field size of conventional simula-
tion, and so this method suggests that useful to
irradiation of huge splenomegaly and effective
shielding of critical organ including kidney and
bowe! loop and will be promised the descent of
side effect during irradiation of spleen.
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