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ABSTRACT
Introduction: During imaging with Single Photon Emission Computed 
Tomography (SPECT) units, ionizing radiation is emitted by a patient's 
body after being injected with radiopharmaceuticals (Rph). Radiation 
protection as well as knowledge of safe regions around the working 
environment is essential for nuclear medicine (NM) occupational 
workers. The present study measured the dose rate at different points 
around the Rph-injected patients with different activities of 99m Tc-DTPA 
for renograms and 99mTc-HDP for bone scans, the two most common 
imaging procedures in the SPECT units of NM establishments.

Patients and Methods: This study was carried out in the scintigraphy 
division of the Institute of Nuclear Medicine and Allied Sciences 
(INMAS), Kushtia, where 52 male patients were included. Out of the 52 
patients, DTPA renogram was done in 26, aging between 1 and 69 (mean 
= 30.8) years, and bone scan was done in 26, aging between 29 and 71 
(mean = 38.8) years. Patients received a dose of 2-5 mCi for the DTPA 
renogram and 20 mCi for the bone scan with the Mediso SPECT-CT 
gamma camera unit. The dose rates were measured pragmatically by 
using a ranger survey meter around radioactive patients in different 
locations in SPECT-CT units.

Result: During contact with radioactive patients, the occupational 
exposure increases but significantly decreases by increasing distance, as 
well as the dose rate reduces greatly with respect to time. This study 
observed that radiation dose was very low at 1 m distance from the 
radioactive patient.

Conclusion: The SPECT/CT occupational worker should remain at a 
distance of more than 1 m from the radioactive patients and carry TLD 
batches and wear lead shield aprons for their safety.
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INTRODUCTION
Nuclear medicine (NM) is an advanced medical specialty 
that uses radioactive substances to diagnose and treat 
diseases by focusing on organ function, offering 
unparalleled sensitivity in detecting abnormalities, often 
before structural changes are visible (1). Unlike 
conventional radiology, which uses external radiation 
sources like X-rays, nuclear medicine captures radiation 
emitted from within the body, known as "endoradiology". 
Key modalities include Single Photon Emission Computed 
Tomography (SPECT) and Positron Emission Tomography 
(PET), with SPECT being particularly effective for creating 
3D images that integrate both functional and anatomical 
data (2). By utilizing a radioactive isotope with tracer that 
emits gamma rays, SPECT provides insights into organ 
functions such as blood flow, brain activity, and bone 
disorders, and, when combined with CT (SPECT-CT), 
offers enhanced precision for diagnosis and treatment 
planning (3). The rapid adoption of SPECT technology in 
Bangladesh across both government and private hospitals 
highlights its growing role in early disease detection and 
management, underscoring the need for stringent radiation 
safety protocols for patients and healthcare professionals.

This study aims to improve the safe and effective use of 
SPECT by ensuring compliance with international safety 
guidelines and implementing optimal operational standards 
(4). The focus is on maintaining radiation exposure within 
acceptable limits, ensuring routine quality control for 

129130

131 132133134

135 136

Fo
rm

a 
(A

) 1
7

Form
a (B

) 17



Hasan   et.   alBangladesh J. Nucl. Med. Vol. 28, No. 1,  January 2025

accurate diagnostics, and enhancing safety protocols to 
protect both patients and radiation occupational workers.

PATIENTS AND METHODS

The study was conducted in the Institute of Nuclear 
Medicine and Allied Science (INMAS), Kushtia to 
assess the radiation exposure in and around post injected 
patients during dynamic renograms and static bone 
scans performed by SPECT.

A total of 52 male patients was included, 26 had 
undergone DTPA renograms and the other 26 
99mTc-HDP bone scans. Demographic characteristics 
like age, weight, height along with and prescribed doses 
are presented in Table 1 and 3, respectively. 
Confidentiality was strictly maintained. 

The 99mTc radioactive isotope, a pure gamma emitter, was 
intravenously injected into the patients, with an average 
dose of 5 mCi combined with DTPA for renal imaging 
and 20 mCi with HMDP for bone imaging. Scans were 
then performed immediately for dynamic renograms and 
120 minutes post-injection for static bone scans.

Once the scan commenced, the data of radiation level at 
various points around the SPECT room was measured by 

a radiation survey meter (Ranger Radiation Alert 
Monitoring-200). Eleven specific measurement points, as 
outlined by the IAEA guidelines, are designated for 
radiation monitoring (5). Point 1 is positioned directly 
below the detector when it is placed at the 0-degree 
position. The detector rotates around the patient, capturing 
gamma ray projections. Radiation levels are recorded at 
each of the 11 points, which are strategically located 
around the SPECT room, including areas of potential 
exposure to both patients and healthcare professionals. 
The data collected is used to evaluate radiation safety and 
ensure compliance with international safety standards.

RESULTS AND DISCUSSIONS

The study evaluated patient details, radiation dose 
measurements, and scan readings for DTPA Renogram 
and Bone Scan procedures using SPECT technology. 
Table-1 presents demographic and procedural data for 
patients undergoing DTPA Renograms, offering a 
comprehensive overview of case distribution and clinical 
patterns. Table-2 and Figure 1 focuses on radiation dose 
assessments for DTPA Renogram patients, emphasizing 
the importance of maintaining safe exposure levels. 
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Table 1: Data for DTPA renogram patient details

Table 2: Radiation dose around DTPA renogram patients
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Table-3 highlights patient details specific to Bone Scan 
procedures, including demographic and procedural 
insights. Table-4 and Figure 2 assesses the radiation 

doses surrounding Bone Scan patients, underlining the 
necessity of dose monitoring to enhance safety while 
ensuring diagnostic accuracy.
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Figure 1: Radiation Dose Assessment around DTPA Renogram Patients

Table 3: Demographic details of the 99mTc-HDP bone scintigraphy patients 

Table 3: Demographic details of the 99mTc-HDP bone scintigraphy patients 
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During contact with radioactive patients the occupation-
al exposure increases but significantly decreases by 
increasing distance as well the dose rate reduces greatly 
with respect to time. The measured dose rate in the 
SPECT bunker split into 4 different areas respectively 
public area, Supervised area, Controlled area and 
Uncontrolled area. In Figure 4, public area which starts 

from 0-0.5 in where safe points are 2, 5, 9, 10, 11 and 
corridor, control and outside of the room considered as 
safe zone. In supervised area that starts from 0.5-3 
where measured points are 3, 
4, 6, 7, 8. In controlled areas start from 3-10 and in 
Uncontrolled areas starts from more than 10, where 
measurable points are 1.
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Figure 2: Radiation Dose Assessment around Bone Scan Patients

Figure 4: Locations of the specified points in SPECT room
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This study highlights the diagnostic role of SPECT/CT 
scans, particularly in bone scans and DTPA Renograms, 
emphasizing the importance of radiation protection 
measures such as minimizing exposure time, maintaining 
safe distances, and using protective gear like lead aprons 
and TLD badges for occupational workers (6). Future 
advancements could focus on developing acceptance 
tests for SPECT/CT's component in Bangladesh, 
enhancing its utility in fields like cardiology and 
molecular medicine. Despite technical limitations, such 
as the lack of laser alignment systems, SPECT remains 
cost-effective and essential for nuclear medicine. 

CONCLUSION

Since awareness and standardized protocols develop, 
SPECT/CT has the potential to significantly enhance 
healthcare outcomes in Bangladesh, the SPCET/CT 
occupational worker should remain at a distance more 
than 1m from the radioactive patients and carry TLD 
batch and wear lead shield aprons for their safety.
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