Original Article

LERELT:
e 37

Aoy Hejsta}
XA - 20|

AR A Ao

J Nucl Med Technol
Vol. 16, No. 2, October 2012

34 95 Yol

Technical Details Imaging Axillary Lymph Nodes in
Breast-Specific Gamma Imaging

Ji Yeon Jang, Eun Mi Jung

Departmant of Nuclear Medicine, Asan Medical Center, Seoul, Korea

Purpose : The initial Breast-Specific Gamma Imaging (BSGI) protocol included bilateral breast imaging with 2
views of each breast-craniocaudal (CC) and mediolateral oblique (MLO). Furthermore, Axillary lymph nodes
view can be acquired easily. The most meaningful prognosis factor for prediction of breast cancer is whether or
not the breast cancer has metastasized to the lymph nodes. However, axillary view doesn't conduct in clinical.
This article collates a diverse data of BSGI and describes technical details to acquire optimal imaging. Materials
and Methods : A retrospective review was performed on 343 patients who had undergone BSGI between May
2011 and March 2012. Patients who had undergone BSGI received intravenous injection of 740 MBq (20 mCi)
#MTe-sestamibi. Results : The following contents are the technical details for optimal axillary imaging.
#mTe-sestamnibi should be administered using an indwelling venous catheter or scalp needle followed by 10 cc of
saline to flush to reduce extravasation and vascular trapping. After administration, patients raise their arm over
their head and exercise with stress ball for 1 full minute. A lead shield attached to the gamma camera is removed
and patients axilla is placed as close as possible to the camera at a 90° angle. A lead apron is placed across the
shoulder to reduce background from other organs. Acquisition time is enough for 120 sec~180 sec. Conclusion
: If patients undergo bilateral axillary imaging as a standard with CC, MLO views, it could improve cancer
treatment. Result of this study could maximize efficiency axillary imaging of breast cancer patients. (Korean J
Nucl Med Technol 2012;16(2):115-119)
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INTRODUCTION

Westernized diets, increased obesity rates, and decreased
birth rates and breastfeeding have increased breast cancer
rates to such an extent that breast cancer is now the number
one type of cancer in Korean women. Its early detection is

now possible, however, using various methods such as mam-
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mography, ultrasound, and magnetic resonance imaging; and
its survival and recovery rates are also rising through devel-
opments in chemotherapy and targeted therapy.

Farly detection and accurate stage determination are essen-
tial in reducing mortality from breast cancer, and one of the
most important factors of the prediction of the relapse of and
survival from breast cancer is metastasis in the axillary lymph
nodes."” A number of studies have been conducted to inves-
tigate detection methods for axillary lymph node metastasis
that are less invasive and do not hinder the local regulation
of cancer cells. Breast ultrasound is currently considered the

easiest way to detect axillary lymph nodes, and it has several
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benefits. For example, it can detect the longest diameter of
a tumor at different angles without enlarging the tumor, and
the patient does not have to be exposed to radiation."”"
Breast ultrasound is not objective, however, because its read-
ing varies depending on the examiner and it is accurate only
when the walls of the tumor are definite.”

Recently, breast-specific gamma imaging (BSGI) using
P"Te-sestamibi and a high-resolution gamma camera was
introduced. This is a method that uses the physiological char-
acteristics of lesions in the breast more than their anatomy.
As the cancerous cells in the breast have increased mitochon-
dria metabolic activity and more distributed blood vessels, they
absorb more radiotracer than normal cells do.*” Although, the
most important prognosis factor for prediction of breast can-
cer is axillary metastasis, axillary view on BSGI doesn’t con-
duct in clinical. Our institution has incorporated axillary
view at the time of BSGI to gain information on the status

of the axillary lymph nodes to aid in surgical planning for

these patients.

MATERIALS AND METHODS

BSGI was performed 3-12 days after the menstrual periods
of selected women or on postmenopausal women. After the
?Me-sestamibi injection, the images were obtained using a
BSGI 6800 gamma camera manufactured by Dilon (Fig. 1).
The camera size and gantry design provided the flexibility re-

Fig. 1. Dilon 6800 (Dilon Technologies Inc, Newport News, USA).
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quired to emulate the same views obtained in mammography.

After acquiring bilateral craniocaudal (CC), mediolateral
oblique (MLO) view, axillary imaging began. This hospital
have included BSGI axillary lymph node imaging in its rou-
tine procedures since May 2011. A retrospective review was
performed on 343 patients who had undergone BSGI be-
tween May 2011 and March 2012. And then, we studied
about various axillary image data and suggested technical de-

tails acquiring optimal axillary imaging.

RESULTS

Among the 343 patients, 77.8% patients had already un-
dergone surgery or chemotheraphy, and 22.2% patients were
waiting for surgery. Of the patients who were waiting for
surgery, 47.4% had lymph node metastasis and in 36.1% of
these patients, the uptake of the radiotracer in the lymph no-
des was locally observed in their images. The patients who
did not show any uptake in their lymph nodes either had no
initial lymph node metastasis or undetected because of too
small size tumor. The uptake was locally identified in the im-
ages of 1.2% patients on follow up testing after surgical
procedure. Whose uptake resulted from the extravasation.
Among all the patients, vascular trapping image was shown
in the images of 9.6% patients.

Consequently, there are 2 complications with this techni-
que that may cause artifacts-vascular trapping and subcuta-
neous extravasation. To reduce these images and acquire opti-
mal images, I suggest that we comply with the following

contents.

1. Injection Technique

For breast imaging, *"Tc-sestamibi 740 MBq (20 mCi) is
typically injected into the venous system of the upper limb
contralateral to the breast of concern. Most of the time, it is
injected through the anterior cardinal vein or the dorsum of
the hand, but it can cause artifacts when the axillary image
is obtained.

The first possible case is when the radiotracer is trapped
in the blood vessels. ”™Tc-sestamibi mainly remains in the

walls of blood vessels and stays there more than 5 minutes
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after the injection. This trapping is shown as straight lines
aligned with the cephalic vein and the basilica vein in the ax-
illary images (Fig. 2).

Second, artifacts can be explained when *™Tc-sestamibi is
not injected properly and extravasation occurs. This out-
flowing radiotracer is carried in the lymphatic system and
eventually accumulates in the axillary part and forms the fo-
cal area. It has been reported that it was difficult to de-
termine quantitatively.”

To prevent the mentioned possible artifacts primarily, di-
rect injection of radiotracer from a syringe should be avoided.
It is recommended that scalp needles be used first to find the
blood vessel, before injecting *"Tc-sestamibi and after ad-
ministering 10 cc of normal saline to confirm that there is no
effluent. After the injection, the patient raises their arms than
ear and exercises for a few minutes using a stress ball. By do-

ing this, the artifacts can be significantly reduced.

2. Imaging and Acquisition Settings

The craniocaudal and mediolateral oblique images are tak-
en within 10 minutes after the injection. As “"Tc-sestamibi
is relatively less absorbed by fat tissues, more than 100k
counts is used for 5-10 minutes. A paddle attached to a de-
tector is used when such images are taken. As the paddle
contains lead, it reduces the artifacts caused by the accumu-
lated ”"Tc-sestamibi in the surrounding organs. After the

craniocaudal and mediolateral oblique images are obtained,

Fig. 2. Vascular trapping can be reduced as exercising anc
flushing with normal saline.

the axillary images are taken. To obtain the axillary images,
the paddle is removed and a lead apron was draped across
patient’s shoulder to shield the detector from uptake in the
organs of the head (Fig. 3). In particular, the detector should
be set at an appropriate angle by observing the images to
minimize the shattered rays from the heart when the left axil-
lary images are obtained. The detector should head toward
the humeral head. As *™Tc-sestamibi is accumulated in the
axillary area, more than 150k counts must be used for 1-2

minutes.

DISCUSSION AND CONCLUSION

BSGI is a useful supplementary method of diagnosing breast
cancer when it is used with mammography or ultrasound.
BSGI is known to be 77.8% sensitive and 84.2% specific so
far”¥ The usefulness of additional BSGI with traditional
methods in detecting breast cancer has already been proven.
It has been reported to be 28-81% sensitive and 89-92% spe-
cific in detecting axillary lymph node metastasis.”"” Despite
such positive figures, however, axillary imaging using BSGI

is not a common procedure. Researchers believe additional

bilateral axillary imaging with the conventional imaging

v

Fig. 3. The image A is pre-shielding position and image B
shows artifacts due to the adjacent organs. The image C is
post-shielding position and image D indicates that artifacts are
reduced.
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would be helpful in determining the diagnosis and treatment
plans for breast cancer patients.

In particular, the size and shape of a BSGI gamma camera
is designed to allow its easy use to obtain images such as in
mammography. As the standards for axillary lymph node
imaging have not been revised despite the many studies on
it in different study areas, more organized studies need to be
conducted in various areas. In addition, a specific detector for
axillary imaging must be developed, and further research on
it is needed.
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