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Parasternal Lymphoscintigraphy using the Bilateral Collimator
—A New Method for Measuring the Depth of the Lymph Node—
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This study was undertaken to estimate 2 new method for measuring the depth of the parasternal
lymph node, using the bilateral collimator originally designed for cardiac study.

The bilateral collimator used in this study consisted of two arrays of parallel holes which were
slanted at 430 degrees, respectively, to the vertical line, When the collimator was set to image the
object in both sides of the field, the object and the dual images formed a regular triangle. The distance
(D) from the image (crystal) plane to the object can be expressed by the equation:

D=1/2+Le-cot 30°=0,866.L
where L is the interval between the dual images calibrated to the real length. The distance from the
collimator surface to the object is obtained by subtracting the effective thickness (T) between the
image plane and the collimator surface from D. T was experimentally measured by the above
equation, placing point sources on the collimator surface, The principle was zpplied to measure the
depth of the parasternal lymph node.

The parasternal lymphoscintigram was obtained four hours after bilateral subcostal injection of
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#mTe-sulfur colloid and the image was taken by a Searle Pho/Gamma LFOV camera equipped with the

bilateral collimator., When the scintigraphic image was made, radioactive markers were placed at

the body surface to measure the distance from the collimator surface to the body surface. Nineteen

patients were examined by this method,

As a result, the lymph nodes were found to be located in the depths ranging widely from 0.4 to 6.5

cm from the anterior surface of the chest wall. These lymph nodes were thought to contain the deeply

seated mediastinal nodes, and the superficial nodes located directly beneath the skin. Model studies

were also performed to estimate the accuracy of this method and satisfactory results were obtained,

The usefulness of this method for the planning of the irradiation of the parasternal lymph nocles was

discussed.
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Fig. 1 Schematic illustration showing how the dual
images of P were made with the bilateral col-
limator.

: Parasternal lymph node.
and P : Dual images of P.
: Length between P’ and P''.
: Distance from image plane to P.
: Thickness from image plane to collimator
surface.
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Fig. 2 Schematic illustration showing how the
effective thickness (T) between the image plane
and the collimator surface was measured.

P, and P, : Point sources with 5cm interval.
P,” and P,’ : Images corresponding to P, and P,.
Q and Q' : Midpoints of P,P, and P,/P,’.

O : Cross point of P,’P, and P,'P,.
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Fig. 3 Depth distribution of the lymph nodes of
19 cases examined using the bilateral collimator.
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Fig. 4 Parasternal lymphoscintigram from a 49-year-old post-mastectomy female with right

breast cancer, clinical Stage I[a (T3NIMO).

Left : This image was obtained with a conventional collimator. Seven lymph nodes were

visualized.

Right : These images were obtained with a bilateral collimator. The marks with white
point in the center represent *’Co markers. The position of the mark imaged upon the
lymph node was identified by the subtraction method. Using our method, the depth from
the body surface to each lymph node was measured as follows : A ; 4.3¢m, B ; 3.4cm,
C; 29m, D 3.6cm, E ; 4.3¢m, F ; 2.5cm and G ; 4.1cm.
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Fig. 5 Characteristics of three different collimators attached to a Searle Pho/Garama LFOV
camera. Each point was experimentally measured and each line was drawn as a guide. The
bilateral collimator used in this study was a high sensitivity and low resolution type,
compared with the other conventional collimators.
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