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ABSTRACT

The Myocardial Perfusion Imaging (MPI) study is performed
with 9mTc labeled radiopharmaceuticals such as Sestamibi or
Tetrofosmin in a single day or dual day protocol. Sequence of
Rest/Stress or Stress/Rest depends upon clinical indication
and departmental logistics. In this present study, we evaluated
the radiation exposure received by the Radiation Health
Worker (RHW) standing in the close proximity of the injected
patients while performing rest and stress part of the MPI scan
in a single day protocol setting.

Radiation exposure was measured immediately, at 1 hour and
2 hours post injection at a distance of 1 meter from injected
patients using lonization chamber based portable radiation
survey meter.

A total of 69 patients were referred for %mTc-Sestamibi MPI
study to our department from the period Feb 2019-Jan 2021.
Out of these 69 patients, 19 patients underwent MPI scanning
in single day protocol. These patients were divided into 2
groups: Group A and Group B.

Group A included 13 patients and underwent rest followed by
stress part of the MPI study. Mean radiation exposure from the
patient to RHW measured immediately after injection, at 1 hour
& 2 hours post injection was 9.33uSvihr, 8.75uSvihr,
8.52uSv/hr and 20.02uSv/hr, 14uSvihr, 13.77uSv/hr during
rest & stress parts of study respectively.

Group B included 6 patients and underwent stress followed by
rest part of the MPI study. Means radiation exposure from the
patient to RHW measured immediately after injection, at 1 hour

INTRODUCTION

Myocardial perfusion Imaging (MPI) using Single Photon Emission
Computed Tomography (SPECT) is a well-established, highly
standardized test to detect haemodynamically significant Coronary
Artery Disease (CAD)." MPI studies are performed with %mTc-
Sestimibi which is short-lived radionuclide and the benefits of the
diagnostic as well as prognostic information outweigh the risks
of radiation exposure.z* Despite the wealth of data regarding
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and 2 hours post injection was 9.8uSv/hr, 9.13uSv/hr,
8.75uSv/hr and 19.4uSv/hr, 14.08uSv/hr, 13.85uSv/hr during
stress & rest parts of study respectively.

It was observed during the present study, that maximum
radiation exposure to RHW occurred in the 2 part of MPI
study in a single day protocol setting. Thus, we recommend
that stress part of the MPI study should be performed first as
far as clinically possible in order to minimize the radiation
exposure to the RHW.
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increasing radiation exposure to patients undergoing medical
testing, limited data is available regarding radiation exposure to
radiation health workers (RHW) undergoing MP1.5% We therefore
measured the radiation emitted by patients while undergoing MPI
test and found that radiation exposure to people in close proximity
to the patient in the first few hours after radioisotope injection may
be important, particularly in individuals with repeated exposures
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and/or in vulnerable populations. As expected, there was a large
reduction in radiation exposure with small increases in distance
from the patient, highlighting the importance of the effect of
distance on radiation exposure, a key radiation safety principle. In
this present study, we compared the radiation exposure received
by the Radiation Health Worker standing in the proximity of the
injected patients while performing rest and stress part of the MPI
scan.

MATERIALS & METHODS

This prospective study was performed in the Department of
Nuclear Medicine at Guru Gobind Singh Medical College &
Hospital, Faridkot, Punjab between the period of Feb 2019-Jan
2021. Written consent was taken prior to enrollment of patients
under the MPI scanning.

Patient Preparation

Depending on the indication for the MPI scanning and patient’s
history, medications such as Beta blockers, calcium channel
blockers, Nitrates, Aminophylline and caffeine should be stopped
48-72hrs prior to the MPI scanning. Also, patient is asked to be
fasting for 4 hours prior to MPI scanning.

Study Material
1. The MPI scanning was performed using SPECT/CT (Philips
Bright View XCT) Camera.

2. 9mTc-Sestamibi kit was used for MPI scanning.
3. Administered dose in a single day protocol:

1st study was 296-370MBq (8—10mCi)
2 study was 925-1110MBgq (25-30mCi)

4. Radiation exposure was measured with portable lonization
Chamber based radiation survey meter (RAM ION DIG
MODEL- BAK 1940).

5. The MPI study is performed with %mTc labeled with
Sestamibi in a Single day protocol. Sequence of Rest/Stress
or Stress/Rest was performed on the basis of clinical history
of patient and departmental logistics.

Methodology

In this present study, we evaluated the radiation exposure

received by the RHW standing in the close proximity of the

injected patients while performing rest and stress part of the MPI
scan. The Radiation exposure rate was measured using an

lonization Chamber (IC) based Survey meter immediately, at 1

hour and 2 hours post injection at a distance of 1 meter from the

patients.

We divided the patients into two different groups as:

- Group A: Patients undergoing rest study first followed by
stress study

- Group B: Patients undergoing stress study first followed by
rest study.

Statistical Analysis: Paired sample t-test was done to determine

any significant difference in exposure rate from patients at above

mentioned time intervals in both groups at a distance of 1 meter.
meter.

Table 1: Radiation Exposure Rate in rest and stress part of study in Group A patients.

At 1 meter distance from the patients Rest part (1st) Stress part (2n)
Range MeantSD Range Mean+SD
Immediately after injection 8.3-10.8 9.33+0.70 18.9-21.4 20.02+0.92
1 hr post injection 8.1-9.7 8.75+0.55 13.1-15.2 1440.57
2 hr post injection 7.8-9.8 8.52+0.63 12.9-15.1 13.7740.57

Graph 1: Radiation Exposure Rate in rest and stress part of study for each patient of Group A.
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Table 2: Radiation Exposure Rate in stress and rest part of study in Group B patients.

At 1 meter distance from injected patients Stress part (1) Rest part (2nd)
Range Mean*SD Range MeanzSD
Immediately after injection 9.1-10.9 9.8+0.70 19.1-19.8 19.440.33
1 hr post injection 8.4-10.3 9.130.72 13.3-14.8 14.08+0.60
2 hr post injection 7.9-10.1 8.75+0.79 13.2-14.7 13.8510.70

Graph 2: Radiation Exposure Rate in stress and rest part of study for each patient of Group B.
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RESULTS & OBSERVATIONS

19/69 patients underwent Single day protocol; male: female -
11:9; mean age 60.75yrs.

Group A: It included 13 patients (males: females — 6:7).

The Radiation exposure from the patient to RHW measured
immediately, at 1 hour and 2 hours post injection at the distance of
1meter in Group A as shown in Table 1 & Graph 1.

The Radiation exposure from the patient to RHW measured
immediately, at 1 hour and 2 hours post injection at the distance of
1meter in Group B as shown in Table 2 & Graph 2.

Significant difference was observed in the exposure rate from
patients to RHW when measured immediately, at 1 hour and 2
hours post injection at the distance of 1meter when comparing 1st
study with the second study in both the groups (p value 0.0001)
using paired t-test.

DISCUSSION

MPI is a highly efficient diagnostic and prognostic tool for patients
suspected to have or diagnosed with coronary artery disease. It
evaluates cardiac perfusion and function both at rest and stress
(physical or pharmacological) conditions. In this present study,
MPI was performed using single day protocol and injected dose in
1st study was 296-370MBq (8-10mCi) whereas in 21 study was
925-1110MBq (25-30mCi). This was as per the guidelines
recommend by European Association of Nuclear Medicine/
European Society of Cardiology (EANM/(ESC) in 2005. It stated
that the injected dose in 2n study of a single day protocol should
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be at least three times higher than that of the dose given for 1st
study. Also, they recommended that the optimal time interval
between the two studies should be more than two hours to avoid
shine-through artifacts in the final image. 0"t

Similarly, IAEA Nuclear Cardiology Protocols Cross-Sectional
Study (INCAPS) also recommends that the 2 injection dose
should be three times or more than that of the first injection dose
(i.e. injection dose ratio = 3).'7 In addition, to reduce radiation
doses by up to 80%, it was recommended that to perform stress-
only protocols (without complementary resting scans) if clinically
indicated. This was based on the understanding that post-stress
phase or recovery phase is the most critical time point where
RHW received the highest radiation dose and more so when
stress is performed as 2 study in a single day protocol
setting.’213 In our department sequence of Rest/Stress or
Stress/Rest was decided on clinical indication and availability of
radioactivity as well as patient load. In MPI, patients is
administered ~ with  radioactive  pharmaceutical  (%mTc-
Sestamibi/®mTc-Tetrofosmin) that continues to emit gamma
radiation, which causes potential radiation exposure to the patient
undergoing MPI scanning and others standing near the proximate
of the injected patients such as radiation workers, physicians,
nursing staff and helpers.

Various studies done till date measure the radiation exposure of
the patient undergoing MPI scanning.™24 but limited data is
available which measures radiation exposure to radiation health
workers standing in close proximity of the injected patients during
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MPI. Majority of the studies had used Geiger Muller (GM) counters
to measure the radiation exposure rate from injected patients to
RHW.2528 As both IC and GM counters differ in relation to working
principles, a meaningful comparison of exposure rate readings
observed in our study with that of available literature is not
possible. We know that the RHW has to stand in close proximity to
the patient while performing physical/pharmacological stress
before injecting radioactivity at peak stress level. Thus, the
radiation exposure to RHW will be more when performing stress
as 2" part of MPI study on accounts of accumulated activity given
to the patient and time needed to perform the stress study.

CONCLUSION

A Radiation Health Worker (RHW) receives maximum radiation
exposure during the 2" part of the MPI study in a single day
protocol setting. Thus, we recommend that stress part of the MPI
study should be performed first as far as clinically possible in
order to minimize the radiation exposure to the RHW.
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