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ABSTRACT

Obtaining clear localization images in nuclear medicine can be challenging when radiotracers are administered locally. This lack
of anatomical information can make it difficult to relate the scintigraphic findings to specific body structures. Various localization
techniques such as point source, cobalt wires, transmission scans using Cobalt-57 (*’Co) and Gadolinium-153 (***Gd), and hybrid
imaging (single photon emission computed tomography) can be employed to overcome this issue. The primary goal of this
communication is to summarize the available body contour outlining methods in nuclear medicine and provide a comprehensive
guide for nuclear medicine trainees to obtain high-quality localization images that can facilitate the better evaluation of nuclear
medicine scans.
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Delineating body habitus in nuclear medicine can be
challenging in cases where radiotracers are administered
locally, e.g., via subcutaneous, intradermal, or interstitial
injections. This is often the case in lymphoscintigraphy
for sentinel lymph node identification and cerebrospinal
fluid (CSF) shunt evaluation, where localized imaging of
the injection site and surrounding regions is performed. In
general, in nuclear medicine imaging, where intravenous
administration of radiotracers is used, blood pool and
organs are appreciable which can help in delineating body
anatomy. However, when radiotracers are injected locally,
the lack of anatomical information in the resulting images
can make it difficult to relate the scintigraphic findings to
specific body structures [1].

While various techniques have been documented in
the literature to outline the body for the purpose of local-
ization, these methods are not commonly used in clinical
practice, leading to a decrease in knowledge of body con-
tour outlining among training doctors. The objective of
this communication is to summarize all these methods and
provide a guide for nuclear medicine trainees on how to
obtain optimal localization images for better evaluation of
nuclear medicine scans.

There are several methods that can be used to outline
the body for localization purposes. One method is to move
a point source or a small amount of *™Tc-pertechnetate
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activity in a syringe along the outer margins of the patient’s
body during the acquisition of planar scintigraphic images
[2]. Another technique is to use one or two cobalt wires to
create a body silhouette by placing them along the outer
margins of the patient’s body [3]. A transmission scan
using Cobalt-57 (*’Co) or Gadolinium-153 (***Gd) flood
source can also effectively provide body landmarks with
low patient dose exposure compared to a computerized
tomography (CT) scan. Additionally, outlining body con-
tour using a *3Gd line source on a dual head gamma cam-
era, in which the source is attached to one camera head and
using the other detector concurrently acquiring the *™Tc
emission images and '**Gd localization images, can be use-
ful. Currently, hybrid imaging using single photon emission
computed tomography (SPECT-CT) is often performed for
localization, if available. It provides more accurate and
three-dimensional anatomical details than the aforemen-
tioned outlining methods but has longer imaging time and
increased radiation exposure due to the CT scan and may
not always be easily accessible. Using *™Tc-pertechnetate
point sources and *’Co flood sources, which are readily
available for gamma camera quality control procedures, can
facilitate the outlining of body landmarks in lymphoscintig-
raphy and CSF shunt evaluation [2].

We, hereby, describe the method to obtain a transmis-
sion scan using *’Co flood source and localizing injection
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Figure 1. Body contour outlining methods in nuclear medicine. Panel (A) shows whole body transmis-
sion scan using °’Co flood source. Panel (B) demonstrates transmission scan of head and neck region
while panel (C) presents an image from detector on which source was placed in this case. Panel (D)
shows transmission scan of a child with faint visualization of bilateral lung fields. Panel (E) illustrates a
method for outlining the body contours using a point source **"Tc-pertechnetate.

site using point source. Figure 1A illustrates the whole-
body transmission scan performed on a dual detector
gamma camera (Infinia Discovery NM/ CT 670 Pro)
using an available *’Co flood source (Epsilon radioactive
sources) with an activity of 69.61 MBq at the time of the
study (555 MBq at reference date). The scan was acquired
using low-energy high-resolution collimators, a matrix
size of 1,024 x 256, a zoom of 0.92, and an exposure
time of 100 seconds per pixel. The >’Co flood source was
placed underneath the patient’s table on detector 2, and a
transmission scan was obtained through detector 1 (detec-
tors in H-mode). The ¥’Co flood source clearly demarcated
the body outline due to attenuation by the patient’s body.
Figure 1B shows the transmission image of the head and
neck region which was acquired using the same proce-
dure as above (matrix size 256 x 256, acquisition time
of 1 minute). However, it should be kept in mind that no
anatomical information will be obtained from the detector
on which source is placed due to high counts from ’Co
flood source (posterior view from detector 2 in this case)
as shown in Figure 1C.

Interestingly, a transmission scan of a child (Figure 1D)
showed the incidental visualization of the bilateral lung
fields, likely due to the child’s smaller body surface area,
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which resulted in reduced attenuation. It is important to
mention here that we used a decayed flood source for
transmission scans to minimize unnecessary radiation
exposure to the subjects. Moreover, the effective radia-
tion dose from external flood sources, as reported in the
literature, is very low (0.02 mSv) as compared to a CT
scan (approximately 3 mSv). Figure 1E shows a method
for outlining the body habitus using a point source of
“mTc-pertechnetate. The body was outlined by slowly
moving the point source (with an activity of 18.5 MBq
or 500 pCi), held in one hand, along the outer margins
of the patient’s body from one end to the other (using a
matrix size of 256 x 256 and acquisition time of approx-
imately 1 minute).

Defining the patient’s body outline helps with ana-
tomical localization and leads to better interpretation
of scans. Having this knowledge can be crucial for
nuclear medicine trainees, especially in situations where
resources are limited and SPECT-CT is not available.
Additionally, transmission scans can be performed using
a low-energy flood source, which can minimize the
patient’s radiation exposure. This makes them a useful
and safe method for evaluating body habitus in nuclear
medicine.
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