
ABSTRACT
Radiotherapy is a cornerstone of cancer treatment, benefiting nearly 50% 
of patients during their disease journey. Despite its efficacy, traditional 
imaging modalities like contrast-enhanced computed tomography (CT) 
face limitations in accurately delineating tumors and identifying 
metastatic spread, which is crucial for effective radiotherapy planning. 
This study explores the impact of integrating Positron Emission 
Tomography and Computed Tomography (PET-CT) in radiotherapy 
planning compared to CT alone, particularly in resource-limited settings 
like Bangladesh. PET-CT, by providing molecular-level insights through 
tracers such as 2-fluoro-2-deoxyglucose (18F-FDG), offers superior tumor 
visualization and metabolic assessment. Two case studies highlight the 
clinical significance of PET-CT-based planning in radiotherapy. In the 
case of non-small cell lung cancer (NSCLC), PET-CT revealed previously 
undetected metastases, prompting a shift from radiotherapy to systemic 
chemotherapy, thus avoiding inappropriate treatment. In another case 
involving male breast carcinoma, PET-CT resolved uncertainties in tumor 
localization, enabling precise delineation and dose adjustments for 
effective radiotherapy. Both cases underscore PET-CT’s ability to refine 
treatment strategies, enhance diagnostic accuracy, and improve 
therapeutic outcomes. While CT remains widely accessible, its limitations 
highlight the need for complementary imaging. PET-CT bridges this gap, 
improving tumor staging, delineation, and treatment adaptation. However, 
challenges such as cost and accessibility hinder its widespread adoption in 
resource-constrained regions. This study emphasizes the transformative 
potential of PET-CT in radiotherapy workflows, advocating for its 
integration to enhance treatment precision and optimize oncological care 
in low-resource settings.
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INTRODUCTION

Radiotherapy is a cornerstone in the clinical management of 
oncological diseases, providing therapeutic benefits to 
approximately 50% of cancer patients during their treatment 
journey. This therapeutic method can be used independently 
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or as part of a multidisciplinary treatment plan (1). 
Depending on the therapy setting, it can provide both 
localized and systemic advantages, making it an important 
component of oncological care. With integrative approaches 
and technology advancements in cancer treatment, its role 
keeps growing, highlighting how crucial it is to enhancing 
patient outcomes (2). The total effectiveness of the cancer 
management protocol is increased when radiotherapy is 
paired with systemic medicines like chemotherapy or 
targeted medication therapy in a comprehensive treatment 
plan. Chemotherapy can make tumors more vulnerable to the 
effects of radiation by sensitizing them to it. Modern 
radiotherapy innovations, including proton therapy, 
stereotactic body radiation (SBRT), and intensity-modulated 
radiation therapy (IMRT), have greatly increased treatment 
accuracy and efficacy. (3,4).
Target volumes for radiation are commonly defined in 
clinical practice using sophisticated anatomic imaging 
modalities such as magnetic resonance imaging (MRI) and 
contrast-enhanced computed tomography (CT). These 
imaging methods enable accurate treatment planning by 
providing comprehensive structural and geographic 
information about tumors. Accurately defining live tumor 
tissue, however, is frequently difficult, particularly when 
patients have had previous therapies like surgery. Because 
surgical procedures can change the local anatomy, it can be 
challenging to identify the difference between postoperative 
changes and remaining tumor tissue. The conventional 
imaging method for scheduling three-dimensional 
conformal radiation (3D-CRT), contrast-enhanced computed 
tomography (CT), has poor sensitivity and specificity for 
precisely determining the size of primary tumors and nodal 
involvement (5,6).

Low level of insulin in diabetic patients causes decreased 
osteoblastic activity and lower BMD. Hyperglycemia 
causes low BMD by increasing the concentration of 
‘advanced glycation end products’ and calciuria. Also, 
derangement of calcium homeostasis occurs in DM. 
Elevated cytokines in T2DM, such as TNF-ɑ, RANKL, 
etc., cause accelerated bone resorption and lower BMD. 
Ethnicity plays a role as different trends of BMI are 
found in different regions of the world. As relatively low 
BMI is found in the Asian population, the risk of 
osteoporosis is also higher. The duration of DM also 
plays an important role on BMD. The patients with 
longer durations of DM had lower total hip and femoral 
neck BMDs than those with shorter durations (6-9). 
On the other hand, obesity, which is common in T2DM, is 
substantially correlated with higher BMD, most likely as 
a result of hormonal factors such insulin, estrogen, and 
leptin as well as mechanical loading. Increased plasma 
leptin as well as hyperinsulinemia in the early stage of 
DM stimulate osteoblasts and promote bone formation; 
thus increasing BMD. Drugs used in DM such as insulin 
also cause weight gain and hence increase BMD. An 
increased cholesterol level may also increase BMD (1, 10)
A number of techniques have been proposed for 
measuring BMD, but Dual Energy X-ray 
Absorbtiometry (DEXA) is used across the world and 
considered the ‘Gold Standard’ for the diagnosis of 
osteoporosis (11). The DEXA machine uses two 
low-energy x-rays to produce an image with good 
contrast. Standard measurements are most commonly 
made over the lumbar spine (L1 to L4 vertebrae), except 
where a particular problem occurs at any vertebra, in 
which case it is excluded and over the upper part of the 
hip or femoral neck (11, 12). Results are expressed as T 
or Z scores. The T score is defined as the number of 
standard deviations (SDs) from the mean values in a 
young adult. The Z score is defined as the number of 
standard deviations (SDs) from the age- and 
sex-matched control mean values. The T score is 
generally used to define osteoporosis (11).
In this study, the BMD of patients with T2DM was evaluated 
and any risk factors that predispose to low BMD were 
identified, which will help us to improve the management 
protocol of T2DM to reduce the risk of fracture and maintain 
a high quality of life in those with diabetes. 

PATIENTS AND METHOD
This cross sectional observational study was conducted in 
National Institute of Nuclear Medicine & Allied Sciences 
(NINMAS) from September 2022 to February 2024 and 
the study population was 200 patients with history of the 
T2DM referred to NINMAS for BMD test.  Inclusion 
criteria were- patient with history of Type-2 diabetes 
mellitus for > 5 years and age more than 30 years. Patient 
with type1 Diabetes mellitus, patient with H/O thyroid 
disorders, hyperparathyroidism, chronic liver disease 
(CLD), chronic kidney disease (CKD), chronic 
obstructive pulmonary disease (COPD), Patient taking 
drugs, like hormonal replacement therapy (HRT), 
corticosteroids, anticonvulsant medications, thyroxine 
and malignancy were excluded. Independent variables 
were- age, gender, duration of diabetes, menstrual status, 
BMI, status of Diabetes (identified by HbA1c) and 
dependent variable was BMD. Based on the selection 
criteria, patients were chosen. With proper approval from 
Medical Research Ethics Committee (MREC) of 
NINMAS, proper history was taken and the patient's 
medical records were collected, checked and documented 
on the formatted questionnaire.
The study subjects were divided according to duration of 
DM, glycemic status, BMI, menstrual status etc. The study 
subjects were divided according to duration of diabetes 
into three groups of five-year segments; Group-1: >5–10 
years, Group-2: >10–15 years, and Group-3: >15 years. 
Study subjects were further divided into controlled 
diabetes (HbA1c <7%), fairly controlled diabetes (7-8%) 
and poorly controlled diabetes(>8%). The study subjects 
were also divided into five groups according to BMI, i.e., 
1. low BMI group or underweight (<18.5 kg/m2), 2. normal 
BMI group or normal weight (18.5-22.9 kg/m2), 3. 
overweight (23-24.9 kg/m2), 4. pre-obese (25-29.9 kg/m2) 
and 5. obese (≥30 kg/m2). DEXA scan was done by the 
‘Medix DR’ bone dosimeter and BMD was measured at L1 
to L4 vertebrae, right and left femoral necks. After getting 
the BMD report, the enrolled subjects were divided into 
three groups-1. Normal BMD, 2. Osteopenia and 3. 
Osteoporosis. The effects of independent variables (age, 
gender, duration of diabetes, status of diabetes and BMI 
etc.) on dependent variable were analyzed. 

Data Processing and Statistical Analysis: Statistical 
analysis was done by using SPSS (The Statistical Package 

for Social Sciences, version 26.0 for Windows) software. 
Chi-square test was used to measure the association or 
relationship between two qualitative variables. Unpaired 
t-test was used for quantitative variables to compare mean. 
Binary logistic regression was done to predict a qualitative 
binary dependent variable from one or more independent 
variables. Other tests were done in appropriate settings. P 
values < 0.05 was considered statistically significant for all 
the analyses that were performed.  

RESULTS 

Among 200 patients, most of them were older (>50-60 
and >60-70 years age group), female (85%) and 
overweight and pre-obese. Mean age was 57.86 ±9.69 
years. Most of them (158) were post-menopausal. Only 
25.5% patients had good controlled diabetes. According 
to duration, most patients (61%) belonged to >5-10 years 
group (Table 1). No statistically significant difference was 
found between the T-scores of the ‘pre-menopausal’ and 
‘post-menopausal’ female. Among the patients, 67.5% 
had low spine BMD and 38% and 41% had low right and 
left femoral neck BMD respectively. Duration of DM had 
statistically significant association on BMD only in left 
femoral neck (p= 0.046) (Table 2). No statistically 
significant correlation was found between HbA1c and 
T-score. Binary logistic regression was performed to 
assess the impact of several factors on right femoral neck 
BMD. The model contains five independent variables 

(gender, duration of diabetes, HbA1c, age and BMI). 
Duration of diabetes and HbA1c had no statistically 
significant contribution to the model. Only age and BMI 
made a statistically significant contribution. For every 
1-year increase in age, the odds of having low BMD 
increases by a factor of 1.049 (odds ratio = 1.049, p= 
0.006). On the other hand, for every 1-unit (kg/m2) 
increase in BMI, the odds of having low BMD decreased 
by a factor of 0.919 (odds ratio = 0.919, p= 0.025) (Table 
3). In case of left femoral neck BMD, Duration of diabetes 
and HbA1c had no statistically significant contribution to 
the model. Only age and BMI made a statistically 
significant contribution. For every 1-year increase in age, 
the odds of having low BMD increases by a factor of 
1.048 (odds ratio = 1.048, p= 0.006). On the other hand, 
for every 1-unit (kg/m2) increase in BMI, the odds of 
having low BMD decreased by a factor of 0.914 (odds 
ratio = 0.914, p= 0.016) (Table 4). In case of spine BMD, 
again duration of diabetes and HbA1c had no statistically 
significant contribution to the model but gender and BMI 
made a statistically significant contribution. Women have 
more than 5 times chance of having low BMD than men 
(odds ratio = 5.185, p= 0.000). On the other hand, for 
every 1-unit (kg/m2) increase in BMI, the odds of having 
low BMD decreased by a factor of 0.878 (odds ratio = 
0.878, p= 0.001) (Table 5). 
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Low level of insulin in diabetic patients causes decreased 
osteoblastic activity and lower BMD. Hyperglycemia 
causes low BMD by increasing the concentration of 
‘advanced glycation end products’ and calciuria. Also, 
derangement of calcium homeostasis occurs in DM. 
Elevated cytokines in T2DM, such as TNF-ɑ, RANKL, 
etc., cause accelerated bone resorption and lower BMD. 
Ethnicity plays a role as different trends of BMI are 
found in different regions of the world. As relatively low 
BMI is found in the Asian population, the risk of 
osteoporosis is also higher. The duration of DM also 
plays an important role on BMD. The patients with 
longer durations of DM had lower total hip and femoral 
neck BMDs than those with shorter durations (6-9). 
On the other hand, obesity, which is common in T2DM, is 
substantially correlated with higher BMD, most likely as 
a result of hormonal factors such insulin, estrogen, and 
leptin as well as mechanical loading. Increased plasma 
leptin as well as hyperinsulinemia in the early stage of 
DM stimulate osteoblasts and promote bone formation; 
thus increasing BMD. Drugs used in DM such as insulin 
also cause weight gain and hence increase BMD. An 
increased cholesterol level may also increase BMD (1, 10)
A number of techniques have been proposed for 
measuring BMD, but Dual Energy X-ray 
Absorbtiometry (DEXA) is used across the world and 
considered the ‘Gold Standard’ for the diagnosis of 
osteoporosis (11). The DEXA machine uses two 
low-energy x-rays to produce an image with good 
contrast. Standard measurements are most commonly 
made over the lumbar spine (L1 to L4 vertebrae), except 
where a particular problem occurs at any vertebra, in 
which case it is excluded and over the upper part of the 
hip or femoral neck (11, 12). Results are expressed as T 
or Z scores. The T score is defined as the number of 
standard deviations (SDs) from the mean values in a 
young adult. The Z score is defined as the number of 
standard deviations (SDs) from the age- and 
sex-matched control mean values. The T score is 
generally used to define osteoporosis (11).
In this study, the BMD of patients with T2DM was evaluated 
and any risk factors that predispose to low BMD were 
identified, which will help us to improve the management 
protocol of T2DM to reduce the risk of fracture and maintain 
a high quality of life in those with diabetes. 

PATIENTS AND METHOD
This cross sectional observational study was conducted in 
National Institute of Nuclear Medicine & Allied Sciences 
(NINMAS) from September 2022 to February 2024 and 
the study population was 200 patients with history of the 
T2DM referred to NINMAS for BMD test.  Inclusion 
criteria were- patient with history of Type-2 diabetes 
mellitus for > 5 years and age more than 30 years. Patient 
with type1 Diabetes mellitus, patient with H/O thyroid 
disorders, hyperparathyroidism, chronic liver disease 
(CLD), chronic kidney disease (CKD), chronic 
obstructive pulmonary disease (COPD), Patient taking 
drugs, like hormonal replacement therapy (HRT), 
corticosteroids, anticonvulsant medications, thyroxine 
and malignancy were excluded. Independent variables 
were- age, gender, duration of diabetes, menstrual status, 
BMI, status of Diabetes (identified by HbA1c) and 
dependent variable was BMD. Based on the selection 
criteria, patients were chosen. With proper approval from 
Medical Research Ethics Committee (MREC) of 
NINMAS, proper history was taken and the patient's 
medical records were collected, checked and documented 
on the formatted questionnaire.
The study subjects were divided according to duration of 
DM, glycemic status, BMI, menstrual status etc. The study 
subjects were divided according to duration of diabetes 
into three groups of five-year segments; Group-1: >5–10 
years, Group-2: >10–15 years, and Group-3: >15 years. 
Study subjects were further divided into controlled 
diabetes (HbA1c <7%), fairly controlled diabetes (7-8%) 
and poorly controlled diabetes(>8%). The study subjects 
were also divided into five groups according to BMI, i.e., 
1. low BMI group or underweight (<18.5 kg/m2), 2. normal 
BMI group or normal weight (18.5-22.9 kg/m2), 3. 
overweight (23-24.9 kg/m2), 4. pre-obese (25-29.9 kg/m2) 
and 5. obese (≥30 kg/m2). DEXA scan was done by the 
‘Medix DR’ bone dosimeter and BMD was measured at L1 
to L4 vertebrae, right and left femoral necks. After getting 
the BMD report, the enrolled subjects were divided into 
three groups-1. Normal BMD, 2. Osteopenia and 3. 
Osteoporosis. The effects of independent variables (age, 
gender, duration of diabetes, status of diabetes and BMI 
etc.) on dependent variable were analyzed. 

Data Processing and Statistical Analysis: Statistical 
analysis was done by using SPSS (The Statistical Package 

for Social Sciences, version 26.0 for Windows) software. 
Chi-square test was used to measure the association or 
relationship between two qualitative variables. Unpaired 
t-test was used for quantitative variables to compare mean. 
Binary logistic regression was done to predict a qualitative 
binary dependent variable from one or more independent 
variables. Other tests were done in appropriate settings. P 
values < 0.05 was considered statistically significant for all 
the analyses that were performed.  

RESULTS 

Among 200 patients, most of them were older (>50-60 
and >60-70 years age group), female (85%) and 
overweight and pre-obese. Mean age was 57.86 ±9.69 
years. Most of them (158) were post-menopausal. Only 
25.5% patients had good controlled diabetes. According 
to duration, most patients (61%) belonged to >5-10 years 
group (Table 1). No statistically significant difference was 
found between the T-scores of the ‘pre-menopausal’ and 
‘post-menopausal’ female. Among the patients, 67.5% 
had low spine BMD and 38% and 41% had low right and 
left femoral neck BMD respectively. Duration of DM had 
statistically significant association on BMD only in left 
femoral neck (p= 0.046) (Table 2). No statistically 
significant correlation was found between HbA1c and 
T-score. Binary logistic regression was performed to 
assess the impact of several factors on right femoral neck 
BMD. The model contains five independent variables 

(gender, duration of diabetes, HbA1c, age and BMI). 
Duration of diabetes and HbA1c had no statistically 
significant contribution to the model. Only age and BMI 
made a statistically significant contribution. For every 
1-year increase in age, the odds of having low BMD 
increases by a factor of 1.049 (odds ratio = 1.049, p= 
0.006). On the other hand, for every 1-unit (kg/m2) 
increase in BMI, the odds of having low BMD decreased 
by a factor of 0.919 (odds ratio = 0.919, p= 0.025) (Table 
3). In case of left femoral neck BMD, Duration of diabetes 
and HbA1c had no statistically significant contribution to 
the model. Only age and BMI made a statistically 
significant contribution. For every 1-year increase in age, 
the odds of having low BMD increases by a factor of 
1.048 (odds ratio = 1.048, p= 0.006). On the other hand, 
for every 1-unit (kg/m2) increase in BMI, the odds of 
having low BMD decreased by a factor of 0.914 (odds 
ratio = 0.914, p= 0.016) (Table 4). In case of spine BMD, 
again duration of diabetes and HbA1c had no statistically 
significant contribution to the model but gender and BMI 
made a statistically significant contribution. Women have 
more than 5 times chance of having low BMD than men 
(odds ratio = 5.185, p= 0.000). On the other hand, for 
every 1-unit (kg/m2) increase in BMI, the odds of having 
low BMD decreased by a factor of 0.878 (odds ratio = 
0.878, p= 0.001) (Table 5). 

These restrictions have a big impact on how target 
quantities are defined. The accuracy of determining the 
gross tumor volume (GTV) and its subsequent extension 
into the planned target volume (PTV) can be increased by 
adding other imaging modalities to CT. 

In the management of cancer patients receiving radiation 
therapy, positron emission tomography (PET) imaging is 
becoming more and more important. PET imaging offers 
molecular-level insights that enable the visualization and 
measurement of crucial tumour properties including 
metabolism and receptor expression, in contrast to 
traditional imaging techniques that concentrate on 
anatomical aspects. PET is a vital technique for accurately 
evaluating tumors because of its functional imaging 
capabilities, especially when structural imaging alone 
may not be enough (7, 8). The most widely used PET 
tracer in oncology is fluorodeoxyglucose (18F-FDG), a 
glucose analog. Its popularity stems from its ability to 
map glucose metabolism, a hallmark of many cancers, and 
its growing accessibility across healthcare facilities (9). 
By highlighting areas of increased metabolic activity, 
18F-FDG PET plays a crucial role in tumor detection, 
staging, and treatment planning. Moreover, it aids in 
monitoring treatment response and differentiating 
between tumor recurrence and post-treatment changes, 
such as inflammation or necrosis.

The objective of this study is to evaluate the impact of 
PET-based radiotherapy planning compared to CT-based 
planning in the management of cancer patients in 
Bangladesh. By highlighting the advantages of PET-CT in 
terms of accurate tumor delineiation, detection of 
metastases, and improved treatment precision, this study 
aims to underscore its potential to enhance patient 
outcomes in a resource-constrained healthcare setting like 
Bangladesh, where late diagnosis and limited access to 
advanced technologies remain significant challenges.

Case-1

Patient Background and Clinical Presentation

A male patient aged 59, had been experiencing severe 
weight loss for two months, chest pain, and a persistent 
cough. The diagnosis of non-small cell lung cancer 
(NSCLC) was confirmed by a comprehensive diagnostic 
workup that included imaging and biopsy. To control the 
localized disease, the treating oncologist suggested 
radiotherapy as the main treatment option after the 
diagnosis.

CT and PET-Based Radiotherapy Planning

To define the tumour and establish the radiation target 
volumes, CT-based radiotherapy planning was carried out 
before treatment began. 

Figure 1: CT-Based Radiotherapy Treatment Planning
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Figure 2: PET-based Radiotherapy treatment planning Changes in Radiotherapy Dose and Outcome

The CT scans showed a lump in the lung's right upper 
lobe, but it was hard to determine the tumor's exact 
location or whether it had spread to nearby structures. 
Additionally, CT imaging created uncertainty in 
planning due to its inadequacies in distinguishing 
between benign or inflammatory alterations and 
malignant tumours, which heightened concerns about 
possible metastases. To resolve these uncertainties, 
PET/CT imaging was performed. The lymph node 
metastases in the hilar, paratracheal region of the right 

lung were readily identified by the PET/CT scans, which 
also offered morphological and metabolic insights. 
These results verified the existence of more lymph node 
metastases than expected, altering the clinical staging 
and necessitating the inclusion of additional regions in 
the planning of radiation. A more accurate evaluation 
was ensured by PET/CT, which provided better tumour 
boundary delineation and correctly distinguished 
malignant lesions from benign or inflammatory 
alterations.

The radiation area was revised in light of the PET/CT 
results to provide the best possible coverage of the tumour 
while limiting exposure to nearby healthy tissues. An 
efficient treatment plan catered to the patient's unique 
tumour features resulted from the modified treatment area. 
Better targeting, a lower chance of undertreatment, and a 
higher chance of therapeutic success were all made 
possible by the precise tumour position delineation 
provided by PET-CT. The benefits of PET-CT over CT in 
radiation planning for non-small cell lung cancer are 
demonstrated by this case study. Radiotherapy precision 
may be impacted by CT's limits in tumour localization, 

despite the fact that it offers useful anatomical information. 
By integrating metabolic and anatomical imaging, PET-CT 
improves tumour delineation accuracy, permits adaptive 
dose modifications, and eventually results in better patient 
outcomes. This case emphasizes how crucial it is to include 
PET-CT in normal radiation planning, especially when 
dealing with complicated anatomical issues.

Case 2

Patient Background and Clinical Presentation

A 70-year-old male presented with a palpable lump in his 
left breast, some minor edema, and some discomfort. 
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The diagnosis of infiltrating ductal carcinoma (Grade II), 
a rare but important condition in men, was confirmed by 
a diagnostic workup that included mammography and 
biopsy. Radiotherapy was suggested as part of the 
treatment plan because of the advanced stage of the 
disease and following the operation.

CT and PET Based Radiotherapy Planning

To locate the tumour and define the treatment region, 
preliminary CT-based planning was carried out. However, 

the precise location of the tumour in relation to the chest 
wall and surrounding tissues was not readily visible on CT 
imaging. Because of this uncertainty, it was difficult to 
calculate doses accurately and preserve healthy tissue. 
Using PET-CT imaging, these uncertainties were addressed. 
The tumour in the right hilar region was effectively located 
by PET-CT, which showed advanced illness. As a result, the 
patient's stage was modified from localized to advanced, 
making them ineligible to receive radiation therapy.

Clinical Decision and Outcome

The treatment plan was greatly altered by the PET-CT 
findings. Radiotherapy was no longer regarded as suitable 
after the metastatic illness was confirmed. Rather, 
systemic chemotherapy—the recommended treatment for 
advanced-stage infiltrating breast cancer—was 
recommended, and the patient was sent back to the doctor. 
In addition to avoiding needless radiation, this change in 
treatment method optimized the therapeutic approach by 
taking into account the patient's current state of illness. 
This case emphasizes how important PET-CT is when 

planning radiation therapy for breast cancer. While CT is 
still widely used because it is accessible and affordable, 
the incorporation of PET-CT into radiotherapy planning, 
especially in resource-constrained settings like 
Bangladesh, could greatly improve treatment precision 
and patient outcomes. PET-CT improves diagnostic 
accuracy, improves tumour delineation, and detects 
metastatic spread. In this patient, PET-CT-based planning 
prevented an inappropriate treatment decision, 
demonstrating its value in changing clinical management 
and ensuring optimal care.

Figure 3: PET- CT image showing Right-Sided Hilar Lymph Node Metastasis.
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DISCUSSION

Patient outcomes and treatment accuracy are much 
improved when PET-CT is incorporated into radiation 
planning, as the cases described demonstrate. In the first 
instance of non-small cell lung cancer (NSCLC), PET-CT 
eliminated CT-observed uncertainties in tumor 
localization, allowing for accurate tumor delineation and 
radiation dose recalibration to maximize coverage while 
minimizing harm to healthy tissues, leading to an 
expansion of the treatment planning area (10). In the 
second case involving male breast carcinoma, PET-CT 
identified right-sided hilar lymph node metastases 
undetected by CT, making it an advanced disease, making 
a shift from radiotherapy to systemic chemotherapy, 
thereby avoiding unnecessary radiation exposure and 
aligning the treatment with the advanced disease stage (9, 
10). These results highlight the enhanced diagnostic 
potential of PET-CT, which offers anatomical and 
metabolic information that enhances tumor delineation, 
staging precision, and treatment adaptation. Although CT 
is frequently used because it is affordable and accessible, 
its shortcomings in reliably identifying tumor boundaries 
and detecting metastatic spread underscore the 
significance of complementing imaging modalities (11, 
12). Although PET-CT faces challenges such as higher 
costs and limited availability in resource-constrained 
settings like Bangladesh, its ability to tailor treatment to 
precise disease characteristics justifies its integration into 
routine oncological practice (9, 10, 11).

CONCLUSION

This study highlights the transformative role of PET-CT in 
radiotherapy planning, particularly in 
resource-constrained settings like Bangladesh. By 
offering superior diagnostic accuracy in tumor delineation 
and metastatic detection, PET-CT addresses the key 
limitations of conventional CT imaging. The two 
presented cases demonstrate PET-CT's ability to refine 
treatment decisions, avoiding unnecessary radiotherapy in 
metastatic male left breast carcinoma and enabling precise 
tumor localization and dose adjustment in non-small cell 
lung cancer (NSCLC). These findings underscore the 

critical value of integrating PET-CT into radiotherapy 
workflows to improve treatment precision, optimize 
resource utilization, and enhance patient outcomes. 
Despite challenges such as higher costs and limited 
accessibility, the clinical benefits of PET-CT in ensuring 
evidence-based, individualized cancer care strongly 
advocate for its wider adoption in oncology practices.
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DISCUSSION

Patient outcomes and treatment accuracy are much 
improved when PET-CT is incorporated into radiation 
planning, as the cases described demonstrate. In the first 
instance of non-small cell lung cancer (NSCLC), PET-CT 
eliminated CT-observed uncertainties in tumor 
localization, allowing for accurate tumor delineation and 
radiation dose recalibration to maximize coverage while 
minimizing harm to healthy tissues, leading to an 
expansion of the treatment planning area (10). In the 
second case involving male breast carcinoma, PET-CT 
identified right-sided hilar lymph node metastases 
undetected by CT, making it an advanced disease, making 
a shift from radiotherapy to systemic chemotherapy, 
thereby avoiding unnecessary radiation exposure and 
aligning the treatment with the advanced disease stage (9, 
10). These results highlight the enhanced diagnostic 
potential of PET-CT, which offers anatomical and 
metabolic information that enhances tumor delineation, 
staging precision, and treatment adaptation. Although CT 
is frequently used because it is affordable and accessible, 
its shortcomings in reliably identifying tumor boundaries 
and detecting metastatic spread underscore the 
significance of complementing imaging modalities (11, 
12). Although PET-CT faces challenges such as higher 
costs and limited availability in resource-constrained 
settings like Bangladesh, its ability to tailor treatment to 
precise disease characteristics justifies its integration into 
routine oncological practice (9, 10, 11).

CONCLUSION

This study highlights the transformative role of PET-CT in 
radiotherapy planning, particularly in 
resource-constrained settings like Bangladesh. By 
offering superior diagnostic accuracy in tumor delineation 
and metastatic detection, PET-CT addresses the key 
limitations of conventional CT imaging. The two 
presented cases demonstrate PET-CT's ability to refine 
treatment decisions, avoiding unnecessary radiotherapy in 
metastatic male left breast carcinoma and enabling precise 
tumor localization and dose adjustment in non-small cell 
lung cancer (NSCLC). These findings underscore the 

critical value of integrating PET-CT into radiotherapy 
workflows to improve treatment precision, optimize 
resource utilization, and enhance patient outcomes. 
Despite challenges such as higher costs and limited 
accessibility, the clinical benefits of PET-CT in ensuring 
evidence-based, individualized cancer care strongly 
advocate for its wider adoption in oncology practices.
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