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True Measurement of the Angle
in a Slant Hole Collimator

TO THE EDITOR: I read with interest the article by Kaplan
et al. (1) on the three-dimensional localization of internal
mammary lymph nodes by radionucide scintigraphy in which
the depth ofthe lymph nodes was calculated from a reference
point using a slant hole collimator technique described by
Siddon et al. (2). However, the authors did not mention if
they verifiedthe angleoftheir slant holecollimator.Whenwe
set up a similar protocol at our institution, we found that the
angle ofour â€œ30Â°â€•slant hole collimator was in fact 26.4Â°.This
was found fairly easily by fixing two point sources at a known
depth â€œAâ€•from each other and then taking two imageswith
the slant hole collimatorrotated 180Â°betweenimages.These
images are acquired on computer and then added together.
The distance between the two images of each source are
measured on computer and translated to true distances using
a known conversion factor of mm/pixel. These values are
given as D2 and Dl for the two point sources. Tan 0 can then
be calculatedfrom the formula:

D2â€”Di
TanO=

Ax2

Tan 0 can be verified by making similar measurements at
varying heights of the collimator above the point sources. In
our case, if we had not made this correction, a 14%error
would have resulted.Translatingthis into distances,a calcu
lated depth of 3 cm from the reference point based on the
erroneous use of 30Â°is in fact 3.49 cmâ€”almost a half-cm
error.

A secondquestion, concerns the number of nodes visual
ized using the slant hole collimator technique versus the
anteriorimage.Roseet al. (3) foundan averageofeightlymph
nodes per patient visualized on the anteriorprojection versus
an averageof 4.3 lymph nodesper patient visualizedon both
the anterior and lateralprojectionsthus makingit impossible
to calculate the depth for all lymph nodes using orthogonal
projections. In our limited experience, we found a similar
problem with the slant hole collimator.The authors did not
comment on this in their articlealthoughthe data appearsto
be available.

References

1. Kaplan WD, Anderson JW, Siddon RL, et al. The three
dimensional localization of internal mammary lymph

nodes by radionuclide lymphoscintigraphy.J Nud Med
1988; 29:473â€”478.

2. Siddon RL, Chin LM, Zimmerman RE, et al. Utilization
ofparasternal lymphoscintigraphy in radiation therapy of
breast carcinoma. mt J Radiat Oncol Biol Phys 1982;
8:1059â€”1063.

3. Rose CM, Kaplan WD, Marck A, et al. Parasternallym
phoscintigraphy:implicationsfor the treatment planning
of internal mammary lymph nodes in breast cancer. mt
JRadiatOncolBiolPhys1979;5:1849â€”1853.

H. DanielFawcett
University ofrexas Medical Branch
Galveston, Texas

REPLY: Dr. Fawcett has drawn attention to one potential
source of error in the determination of lymph node location
when using slant hole collimators ( 1). In fact, there areseveral
sources of error which could effect the final determination.
These include errors from the collimator, gamma camera
position gains, display system gains, and the digitizing tablet
when using Poloroid film as input for data points.

In our 1982 paper (2), we evaluated the errorsin the total
determination process and found that we could localize a node
utilizing this lymphoscintigraphic technique to within 3 mm,
disregarding the effect of patient motion. At the time, this
degree of precision and accuracy was sufficient for clinical use
and we felt that knowing the exact error due solely to the
collimator was not necessary;we were interestedin the overall
performanceof the process.

Prompted by Dr. Fawcett's letter, we repeated our previous
localization experiments and found that the error in depth
measurementwas again 1.2 Â±1.8 mm. Determination of the
collimator angle using an analysis similar to that proposed by
Dr. Fawcett yielded 29 Â±1Â°.As demonstrated in our 1982
paper (2), the error in the collimator angle is less than the
errorintroducedby other uncertaintiesin the analysis.

With respect to the question of nodal visualizationusing
slant hole vs. parallel hole collimation, in the paper by Rose
et al. (3) we used a parallel hole collimator. Indeed, the
increased collimator-to-target distance and the soft-tissue at
tenuation encounteredon the lateralview,resultedin subop
timal visualization of the subxyphoid and supraclavicular
nodes. This is not the case with the slant hole collimator
however.

The mean of4.6 nodesper patient includedfor analysisin
our current study(1) wasbasedupon prospectivelylocalizing
only those nodes which were to be included in the opposing
tangential radiation beams. Nodes above and below these
levelswere routinely visualized(on occasion requiring two
additionalviews)but wereintentionallyexcludedfrom three
dimensional analysis.
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Imaging with Pentavalent I@'TcIDMSA in Patients
with Medullary Cancer of the Thyroid

TO THE EDITOR: In response to the comments of aarke
et al. (1) in their publication on imaging techniques in patients
with medullary cancer of the thyroid (MCT), we are still
having limited success with pentavalent techetium-99m

(@â€œTc)DMSA, preparingthe materialas they have described.
It is still our opinion that the outcome ofimaging is dependent
on the stageof thedisease,the likelihoodof a positiveresult
being low in the early stagesofthe diseases (2).

Four patients with elevated calcitonin levels and MCT
diagnosed histologically were studied recently with pentava
lent [@â€œTcJdimercaptosuccinicacid DMSA. The results of
the imagingareshownin Figure1.Patient1(female,age58
yr) had a calcitonin level of 109,000 ng/l (normal range <45
ng/i) at the time ofradionuclide imaging.Biopsyhad already
confirmed the presence of MCT in the liver and ultrasound
had revealednodules in both lobesof the thyroid. As can be
seen from Figure 1, there was uptake of @â€˜â€œTcin both lobes
of the thyroid, with that in the right lobe being much more
pronounced.(Therewasalsoincreaseduptakeof radionuclide
in the liver). Patient 2 (female, age 55 yr)with a family history
ofmultiple endocrine neoplasia,type 2a, had a calcitonin level

of 3,450 ng/1 at the time of imaging. There was uptake of
radionuclide in both lobes of the thyroid (Fig. 1) much more
so, however, in the left lobe. No other areas of increased
uptake were noted. Total thyroidectomy was later undertaken
and multiple medullary carcinomas in both lobes of the
thyroid were found at pathology. Patients 3 (female, age 50
yr) and 4 (female, age 25 yr) were from the same family, with
a history of multiple endocrine neoplasia, type 2a. Their
calcitonin levels were 494 and 2,000 ng/l, respectively, at the
time of imaging. As can be seen from Figure 1, there was
minimal uptake in the right lobe of the thyroid in Patient 3
but no thyroidai uptake of radionuclide in Patient 4. The
distribution of radionuclide elsewhere had normal appear
ances. Ultrasound examination revealed thyroid nodules in
both patients. Subsequent total thyroidectomy revealed MCT
in the right lobe of Patient 3 and in both thyroid lobes of
Patient 4.

Clarke et al. (1) visualized pentavalent [@mTc]DMSAup
take in all patients with proven metastatic MCT. The time
from diagnosisof the diseaseto radionuclideimagingranged
from 2â€”18yr. In our four patientswith proven MCT, imaging
was carried out within 2 yr of initial presentation and in only
one case(Patient 1)wasthere provenmetastaticspreadof the
disease. Convincing tumor uptake was observed in only two
ofour patients.
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FIGURE 1
RadiOnUdideimagesin four patients
with proven MCT, taken 2 hr after
the administrationof 200 MBq pen
tavalent [@Â°â€œâ€˜TcjDMSA.In these
cases where thyrcldal uptake was
observed,300 mg sodium perchlo
rate weregivenintravenouslyat the
endof thestudyto checkthatuptake
of the radsonudidewas not due to
thepresenceof freepertechnetate.
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