
for the solid support (9). Second, according to Brendel et 
al., reduced Tg synthesis and/or the release or synthesis 
of a Tg variant that routine radioimmunoassays cannot 
recognize could lead to lower Tg levels, which often 
occurs in marginally differentiated metastatic tumors. 
Alternatively, Tg might be cleared more rapidly from 
plasma (10). Third, the Tg structure has changed. Part of 
malignant transformation can change Tg's structure 
(genetic variant) by reducing the iodine content and the 
amounts of several amino acids and monosaccharides. 
(10) Park et al.'s Tg determination phenomenon can be 
explained by the following several reasons: First, 
technical issues might cause a false Tg-negative result. 
Second, reduced Tg synthesis and/or the release or 
synthesis of a Tg variant that routine radio immunoassays 
cannot recognize could lead to lower Tg levels, which 
often occurs in marginally differentiated metastatic 
tumors. (7-9).

Thirdly, the thyroglobulin (Tg) structure has been 
changed as a part of malignant transformation (genetic 
variant) by reducing the iodine content and the amounts 
of several amino acids and monosaccharides. Low Tg 
may also be seen with poorly differentiated carcinoma or 
non-immune reactivity (2). Falsely low or high Tg levels 
are also reported in the presence of heterophile antibodies 
in the serum of the patient (5). In our study, Tg was 
measured with two different techniques and showed 
persistently low Tg and anti-Tg levels throughout the 
years of follow-up. An inappropriately low serum Tg 
level in the presence of widespread skeletal metastases 
was noted in spite of measurement of Tg with two 
different kits and controlling for heterophile antibodies. 
In this study, both CLIA and radiometric assay (RIA) 
methods were applied. For in vitro diagnostic use with 
the IMMULITE® 2000 Systems Analyzers—for the 
quantitative measurement of thyroglobulin in serum or 
heparinized plasma, as an aid in monitoring patients who 
have undergone thyroidectomy. Only a few cases of 
skeletal metastases associated with low Tg levels were 
reported in the literature, and only one of the reported 
cases had diffuse skeletal metastases (8).

In this reported case, the patient had skeletal metastasis 
despite being responsive to radioiodine therapy. For the 
majority of these individuals, early detection and 
radioiodine therapy are essential in order to reduce 
long-term morbidity and maybe increase survival. This 
conclusion highlights the importance of closely 
examining DTC individuals and not relying just on their 
symptoms and Tg level. The noteworthy aspect in this 
case was that there was a rapid progression in the context 
of a low serum Tg level, despite multimodality treatment 
instituted and early diagnosis. This demonstrated that 
determining the disease burden required more than just 
using standard methods for disease detection, such as 
local USG, stimulated Tg, and iodine 131 scan (10). In 
our case, the patient was amenable to surgical therapy, 
radiotherapy, and a total of 600 mCi of radioiodine 
therapy. In such cases, we suggest that alternative 
treatment, such as tyrosine kinase inhibitors, may be 
worthy of consideration to prevent the related events.

External beam radiotherapy (EBRT) is advised based on 
data from well-differentiated thyroid carcinoma (DTC) 
with high-risk genomic features. BRAF, MAPK, and 
histone deacetylase (HDA1C) inhibitors may benefit a 
select patient group, though more clinical data is needed 
for their routine application.

CONCLUSION

Reported case of differentiated thyroid carcinoma 
highlighted that low Tg levels and lack of symptoms can 
occur despite widespread metastases. The patient's 
management proved challenging but he responded well to 
radio-iodine therapy, maintaining relatively good health. 
Unusually, his Tg levels remained persistently low, which 
may relate to genetic and behavioral heterogeneity within 
the same histopathological subtype. This necessitates 
individualized clinical management and assessment 
considering variations in radioiodine and FDG avidity.
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ABSTRACT

Bone scintigraphy is highly sensitive for detecting skeletal lesions. 

However, it is still difficult to differentiate metastases from 

degenerative bone disease, especially in older cancer patients. 

Here, two cases are presented with chronic back pain in the 

background of history of cancer in which whole-body bone scans 

showed focal “hot spots” suspicious for metastasis. Hybrid 

SPECT/CT imaging clarified that these findings consistent with 

degenerative disease. This distinction significantly altered clinical 

management, avoiding unnecessary investigations and further 

oncologic treatment. These cases highlight the critical role of 

SPECT/CT in enhancing diagnostic specificity and guiding 

appropriate patient care. 

Keywords: Bone scintigraphy, Metastasis, Degenerative disease, 
SPECT/CT, Oncology
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INTRODUCTION

Bone scintigraphy with technetium-99m methylene 
diphosphonate (99mTc-MDP) is widely used for 
detecting skeletal metastases due to its high sensitivity. 
Planar imaging often raises concerns regarding 
metastasis but lacks specificity, making it challenging 
to distinguish between metastatic bone lesions and 
degenerative bone disease, particularly in older cancer 
patients. This overlap can lead to misinterpretations, as 
both conditions may exhibit similar imaging 
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characteristics and increased tracer uptake. Hybrid 
SPECT/CT enhances diagnostic precision by 
correlating anatomical details with scintigraphy 
findings, effectively differentiating degenerative 
conditions from metastatic disease and aiding in proper 
patient management.

CASE REPORTS

CASE 1

A 50-year-old woman with histopathological confirmed 
breast carcinoma was referred to the nuclear medicine 
department for evaluation of possible skeletal 
metastasis due to persistent back pain. She had 
undergone prior definitive management including Right 
sided MRM surgery, followed by chemotherapy and 
ongoing hormonal therapy. Her past medical history 
was unremarkable. Whole-body bone scintigraphy was 
performed three hours after intravenous administration 
of 99mTc-MDP. The planar images demonstrated focal 
intense tracer uptake in the right 5th cervical vertebrae, 
raising suspicion for metastatic involvement. To further 
characterize the lesion, SPECT/CT of the cervical spine 
was performed. The hybrid images localized the tracer 
uptake to the facet joint with degenerative changes, 
consistent with facet arthropathy, a benign disease 
rather than metastatic disease. 
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DISCUSSION 

Thyroglobulin (Tg) is usually measured to evaluate the 
follow-up of patients with differentiated thyroid 
carcinoma (DTC) after total thyroidectomy and 
radioiodine therapy. In multivariate analysis, the 
postoperative Tg is often found to be an independent 
predictor of persistent/recurrent diseases (1). High levels 
of postoperative Tg values (>10–30 ng/mL) are 
associated with poorer survival (2, 3). Conversely, 
postoperative stimulated Tg values less than 1 to 2 ng/mL 
are strong predictors of remission (4). If total 
thyroidectomy and RAI ablation are performed, an 
excellent response is usually defined as a TSH-stimulated 
Tg level of less than 1 ng/mL in the absence of structural 

or functional evidence of disease (and in the absence of 
Tg antibodies) (5). Here, we report a case of papillary 
carcinoma of thyroid with skeletal metastases associated 
with a very low serum Tg level.

Tg can be low in patients with metastases; Park et al. 
reported a retrospective analysis of 824 consecutive 
patients with DTC (6). According to their results, only 7 
of them (0.8%) had distant metastases to lung or bone 
with a low serum Tg level. This so-called false-negative 
Tg determination phenomenon can be explained by the 
following several reasons (6, 7). First, technical issues 
might cause a false Tg-negative result. In particular, 
antigen levels 10 to 10,000 times the upper limit of the 
assay range can exceed the binding capacity of antibody 
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for the solid support (9). Second, according to Brendel et 
al., reduced Tg synthesis and/or the release or synthesis 
of a Tg variant that routine radioimmunoassays cannot 
recognize could lead to lower Tg levels, which often 
occurs in marginally differentiated metastatic tumors. 
Alternatively, Tg might be cleared more rapidly from 
plasma (10). Third, the Tg structure has changed. Part of 
malignant transformation can change Tg's structure 
(genetic variant) by reducing the iodine content and the 
amounts of several amino acids and monosaccharides. 
(10) Park et al.'s Tg determination phenomenon can be 
explained by the following several reasons: First, 
technical issues might cause a false Tg-negative result. 
Second, reduced Tg synthesis and/or the release or 
synthesis of a Tg variant that routine radio immunoassays 
cannot recognize could lead to lower Tg levels, which 
often occurs in marginally differentiated metastatic 
tumors. (7-9).

Thirdly, the thyroglobulin (Tg) structure has been 
changed as a part of malignant transformation (genetic 
variant) by reducing the iodine content and the amounts 
of several amino acids and monosaccharides. Low Tg 
may also be seen with poorly differentiated carcinoma or 
non-immune reactivity (2). Falsely low or high Tg levels 
are also reported in the presence of heterophile antibodies 
in the serum of the patient (5). In our study, Tg was 
measured with two different techniques and showed 
persistently low Tg and anti-Tg levels throughout the 
years of follow-up. An inappropriately low serum Tg 
level in the presence of widespread skeletal metastases 
was noted in spite of measurement of Tg with two 
different kits and controlling for heterophile antibodies. 
In this study, both CLIA and radiometric assay (RIA) 
methods were applied. For in vitro diagnostic use with 
the IMMULITE® 2000 Systems Analyzers—for the 
quantitative measurement of thyroglobulin in serum or 
heparinized plasma, as an aid in monitoring patients who 
have undergone thyroidectomy. Only a few cases of 
skeletal metastases associated with low Tg levels were 
reported in the literature, and only one of the reported 
cases had diffuse skeletal metastases (8).

In this reported case, the patient had skeletal metastasis 
despite being responsive to radioiodine therapy. For the 
majority of these individuals, early detection and 
radioiodine therapy are essential in order to reduce 
long-term morbidity and maybe increase survival. This 
conclusion highlights the importance of closely 
examining DTC individuals and not relying just on their 
symptoms and Tg level. The noteworthy aspect in this 
case was that there was a rapid progression in the context 
of a low serum Tg level, despite multimodality treatment 
instituted and early diagnosis. This demonstrated that 
determining the disease burden required more than just 
using standard methods for disease detection, such as 
local USG, stimulated Tg, and iodine 131 scan (10). In 
our case, the patient was amenable to surgical therapy, 
radiotherapy, and a total of 600 mCi of radioiodine 
therapy. In such cases, we suggest that alternative 
treatment, such as tyrosine kinase inhibitors, may be 
worthy of consideration to prevent the related events.

External beam radiotherapy (EBRT) is advised based on 
data from well-differentiated thyroid carcinoma (DTC) 
with high-risk genomic features. BRAF, MAPK, and 
histone deacetylase (HDA1C) inhibitors may benefit a 
select patient group, though more clinical data is needed 
for their routine application.

CONCLUSION

Reported case of differentiated thyroid carcinoma 
highlighted that low Tg levels and lack of symptoms can 
occur despite widespread metastases. The patient's 
management proved challenging but he responded well to 
radio-iodine therapy, maintaining relatively good health. 
Unusually, his Tg levels remained persistently low, which 
may relate to genetic and behavioral heterogeneity within 
the same histopathological subtype. This necessitates 
individualized clinical management and assessment 
considering variations in radioiodine and FDG avidity.
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DISCUSSION 

Thyroglobulin (Tg) is usually measured to evaluate the 
follow-up of patients with differentiated thyroid 
carcinoma (DTC) after total thyroidectomy and 
radioiodine therapy. In multivariate analysis, the 
postoperative Tg is often found to be an independent 
predictor of persistent/recurrent diseases (1). High levels 
of postoperative Tg values (>10–30 ng/mL) are 
associated with poorer survival (2, 3). Conversely, 
postoperative stimulated Tg values less than 1 to 2 ng/mL 
are strong predictors of remission (4). If total 
thyroidectomy and RAI ablation are performed, an 
excellent response is usually defined as a TSH-stimulated 
Tg level of less than 1 ng/mL in the absence of structural 

or functional evidence of disease (and in the absence of 
Tg antibodies) (5). Here, we report a case of papillary 
carcinoma of thyroid with skeletal metastases associated 
with a very low serum Tg level.

Tg can be low in patients with metastases; Park et al. 
reported a retrospective analysis of 824 consecutive 
patients with DTC (6). According to their results, only 7 
of them (0.8%) had distant metastases to lung or bone 
with a low serum Tg level. This so-called false-negative 
Tg determination phenomenon can be explained by the 
following several reasons (6, 7). First, technical issues 
might cause a false Tg-negative result. In particular, 
antigen levels 10 to 10,000 times the upper limit of the 
assay range can exceed the binding capacity of antibody 

Figure-1: 50-year-old woman with breast cancer after surgery and chemotherapy, who was referred for 
suspected bone metastasis. The whole-body scan (A, anterior, B, posterior) demonstrated 99mTc-MDP uptake 
in right 5th cervical vertebra suspicious for metastatic involvement. Static view of 99mTc-MDP planar bone 
scintigraphy (C-coronal and D-sagittal) demonstrating focal increased tracer uptake in the right 5th cervical 
spine. The intensity of uptake strongly suspicious for metastatic disease.
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for the solid support (9). Second, according to Brendel et 
al., reduced Tg synthesis and/or the release or synthesis 
of a Tg variant that routine radioimmunoassays cannot 
recognize could lead to lower Tg levels, which often 
occurs in marginally differentiated metastatic tumors. 
Alternatively, Tg might be cleared more rapidly from 
plasma (10). Third, the Tg structure has changed. Part of 
malignant transformation can change Tg's structure 
(genetic variant) by reducing the iodine content and the 
amounts of several amino acids and monosaccharides. 
(10) Park et al.'s Tg determination phenomenon can be 
explained by the following several reasons: First, 
technical issues might cause a false Tg-negative result. 
Second, reduced Tg synthesis and/or the release or 
synthesis of a Tg variant that routine radio immunoassays 
cannot recognize could lead to lower Tg levels, which 
often occurs in marginally differentiated metastatic 
tumors. (7-9).

Thirdly, the thyroglobulin (Tg) structure has been 
changed as a part of malignant transformation (genetic 
variant) by reducing the iodine content and the amounts 
of several amino acids and monosaccharides. Low Tg 
may also be seen with poorly differentiated carcinoma or 
non-immune reactivity (2). Falsely low or high Tg levels 
are also reported in the presence of heterophile antibodies 
in the serum of the patient (5). In our study, Tg was 
measured with two different techniques and showed 
persistently low Tg and anti-Tg levels throughout the 
years of follow-up. An inappropriately low serum Tg 
level in the presence of widespread skeletal metastases 
was noted in spite of measurement of Tg with two 
different kits and controlling for heterophile antibodies. 
In this study, both CLIA and radiometric assay (RIA) 
methods were applied. For in vitro diagnostic use with 
the IMMULITE® 2000 Systems Analyzers—for the 
quantitative measurement of thyroglobulin in serum or 
heparinized plasma, as an aid in monitoring patients who 
have undergone thyroidectomy. Only a few cases of 
skeletal metastases associated with low Tg levels were 
reported in the literature, and only one of the reported 
cases had diffuse skeletal metastases (8).

In this reported case, the patient had skeletal metastasis 
despite being responsive to radioiodine therapy. For the 
majority of these individuals, early detection and 
radioiodine therapy are essential in order to reduce 
long-term morbidity and maybe increase survival. This 
conclusion highlights the importance of closely 
examining DTC individuals and not relying just on their 
symptoms and Tg level. The noteworthy aspect in this 
case was that there was a rapid progression in the context 
of a low serum Tg level, despite multimodality treatment 
instituted and early diagnosis. This demonstrated that 
determining the disease burden required more than just 
using standard methods for disease detection, such as 
local USG, stimulated Tg, and iodine 131 scan (10). In 
our case, the patient was amenable to surgical therapy, 
radiotherapy, and a total of 600 mCi of radioiodine 
therapy. In such cases, we suggest that alternative 
treatment, such as tyrosine kinase inhibitors, may be 
worthy of consideration to prevent the related events.

External beam radiotherapy (EBRT) is advised based on 
data from well-differentiated thyroid carcinoma (DTC) 
with high-risk genomic features. BRAF, MAPK, and 
histone deacetylase (HDA1C) inhibitors may benefit a 
select patient group, though more clinical data is needed 
for their routine application.

CONCLUSION

Reported case of differentiated thyroid carcinoma 
highlighted that low Tg levels and lack of symptoms can 
occur despite widespread metastases. The patient's 
management proved challenging but he responded well to 
radio-iodine therapy, maintaining relatively good health. 
Unusually, his Tg levels remained persistently low, which 
may relate to genetic and behavioral heterogeneity within 
the same histopathological subtype. This necessitates 
individualized clinical management and assessment 
considering variations in radioiodine and FDG avidity.
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CASE 2

A 65-year-old male with prostate carcinoma presented 
with chronic low back pain and underwent whole-body 
bone scintigraphy for metastatic evaluation.

Planar scintigraphy revealed multiple focal radiotracer 
uptake in the lateral margin of lower thoracic and upper 
lumbar vertebrae, which initially raised concern for 
possible metastatic lesions.

Subsequent SPECT/CT imaging demonstrated that the 
uptake corresponded to vertebral osteophyte formation 
without destructive bone lesions. The CT component 
showed sclerotic degenerative changes typical of 
osteoarthritis, confirming the benign nature of the uptake.

The findings excluded skeletal metastasis, thereby 
preventing unnecessary escalation of oncologic therapy.
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DISCUSSION 

Thyroglobulin (Tg) is usually measured to evaluate the 
follow-up of patients with differentiated thyroid 
carcinoma (DTC) after total thyroidectomy and 
radioiodine therapy. In multivariate analysis, the 
postoperative Tg is often found to be an independent 
predictor of persistent/recurrent diseases (1). High levels 
of postoperative Tg values (>10–30 ng/mL) are 
associated with poorer survival (2, 3). Conversely, 
postoperative stimulated Tg values less than 1 to 2 ng/mL 
are strong predictors of remission (4). If total 
thyroidectomy and RAI ablation are performed, an 
excellent response is usually defined as a TSH-stimulated 
Tg level of less than 1 ng/mL in the absence of structural 

or functional evidence of disease (and in the absence of 
Tg antibodies) (5). Here, we report a case of papillary 
carcinoma of thyroid with skeletal metastases associated 
with a very low serum Tg level.

Tg can be low in patients with metastases; Park et al. 
reported a retrospective analysis of 824 consecutive 
patients with DTC (6). According to their results, only 7 
of them (0.8%) had distant metastases to lung or bone 
with a low serum Tg level. This so-called false-negative 
Tg determination phenomenon can be explained by the 
following several reasons (6, 7). First, technical issues 
might cause a false Tg-negative result. In particular, 
antigen levels 10 to 10,000 times the upper limit of the 
assay range can exceed the binding capacity of antibody 

Figure-3: Axial (A), Sagittal (B), Coronal (C) CT image showing sclerotic change in right 5th cervical vertebra 
(yellow arrow). Fused SPECT/CT image of the same patient; Axial (D), Sagittal (E), Coronal (F) SPECT/CT 
images showing increase 99mTc-MDP uptake (yellow arrow) in the right 5th cervical vertebra corresponding to 
degenerative facet joint arthropathy.
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for the solid support (9). Second, according to Brendel et 
al., reduced Tg synthesis and/or the release or synthesis 
of a Tg variant that routine radioimmunoassays cannot 
recognize could lead to lower Tg levels, which often 
occurs in marginally differentiated metastatic tumors. 
Alternatively, Tg might be cleared more rapidly from 
plasma (10). Third, the Tg structure has changed. Part of 
malignant transformation can change Tg's structure 
(genetic variant) by reducing the iodine content and the 
amounts of several amino acids and monosaccharides. 
(10) Park et al.'s Tg determination phenomenon can be 
explained by the following several reasons: First, 
technical issues might cause a false Tg-negative result. 
Second, reduced Tg synthesis and/or the release or 
synthesis of a Tg variant that routine radio immunoassays 
cannot recognize could lead to lower Tg levels, which 
often occurs in marginally differentiated metastatic 
tumors. (7-9).

Thirdly, the thyroglobulin (Tg) structure has been 
changed as a part of malignant transformation (genetic 
variant) by reducing the iodine content and the amounts 
of several amino acids and monosaccharides. Low Tg 
may also be seen with poorly differentiated carcinoma or 
non-immune reactivity (2). Falsely low or high Tg levels 
are also reported in the presence of heterophile antibodies 
in the serum of the patient (5). In our study, Tg was 
measured with two different techniques and showed 
persistently low Tg and anti-Tg levels throughout the 
years of follow-up. An inappropriately low serum Tg 
level in the presence of widespread skeletal metastases 
was noted in spite of measurement of Tg with two 
different kits and controlling for heterophile antibodies. 
In this study, both CLIA and radiometric assay (RIA) 
methods were applied. For in vitro diagnostic use with 
the IMMULITE® 2000 Systems Analyzers—for the 
quantitative measurement of thyroglobulin in serum or 
heparinized plasma, as an aid in monitoring patients who 
have undergone thyroidectomy. Only a few cases of 
skeletal metastases associated with low Tg levels were 
reported in the literature, and only one of the reported 
cases had diffuse skeletal metastases (8).

In this reported case, the patient had skeletal metastasis 
despite being responsive to radioiodine therapy. For the 
majority of these individuals, early detection and 
radioiodine therapy are essential in order to reduce 
long-term morbidity and maybe increase survival. This 
conclusion highlights the importance of closely 
examining DTC individuals and not relying just on their 
symptoms and Tg level. The noteworthy aspect in this 
case was that there was a rapid progression in the context 
of a low serum Tg level, despite multimodality treatment 
instituted and early diagnosis. This demonstrated that 
determining the disease burden required more than just 
using standard methods for disease detection, such as 
local USG, stimulated Tg, and iodine 131 scan (10). In 
our case, the patient was amenable to surgical therapy, 
radiotherapy, and a total of 600 mCi of radioiodine 
therapy. In such cases, we suggest that alternative 
treatment, such as tyrosine kinase inhibitors, may be 
worthy of consideration to prevent the related events.

External beam radiotherapy (EBRT) is advised based on 
data from well-differentiated thyroid carcinoma (DTC) 
with high-risk genomic features. BRAF, MAPK, and 
histone deacetylase (HDA1C) inhibitors may benefit a 
select patient group, though more clinical data is needed 
for their routine application.

CONCLUSION

Reported case of differentiated thyroid carcinoma 
highlighted that low Tg levels and lack of symptoms can 
occur despite widespread metastases. The patient's 
management proved challenging but he responded well to 
radio-iodine therapy, maintaining relatively good health. 
Unusually, his Tg levels remained persistently low, which 
may relate to genetic and behavioral heterogeneity within 
the same histopathological subtype. This necessitates 
individualized clinical management and assessment 
considering variations in radioiodine and FDG avidity.
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DISCUSSION 

Thyroglobulin (Tg) is usually measured to evaluate the 
follow-up of patients with differentiated thyroid 
carcinoma (DTC) after total thyroidectomy and 
radioiodine therapy. In multivariate analysis, the 
postoperative Tg is often found to be an independent 
predictor of persistent/recurrent diseases (1). High levels 
of postoperative Tg values (>10–30 ng/mL) are 
associated with poorer survival (2, 3). Conversely, 
postoperative stimulated Tg values less than 1 to 2 ng/mL 
are strong predictors of remission (4). If total 
thyroidectomy and RAI ablation are performed, an 
excellent response is usually defined as a TSH-stimulated 
Tg level of less than 1 ng/mL in the absence of structural 

or functional evidence of disease (and in the absence of 
Tg antibodies) (5). Here, we report a case of papillary 
carcinoma of thyroid with skeletal metastases associated 
with a very low serum Tg level.

Tg can be low in patients with metastases; Park et al. 
reported a retrospective analysis of 824 consecutive 
patients with DTC (6). According to their results, only 7 
of them (0.8%) had distant metastases to lung or bone 
with a low serum Tg level. This so-called false-negative 
Tg determination phenomenon can be explained by the 
following several reasons (6, 7). First, technical issues 
might cause a false Tg-negative result. In particular, 
antigen levels 10 to 10,000 times the upper limit of the 
assay range can exceed the binding capacity of antibody 

DISCUSSION

Bone scintigraphy (planar and SPECT) is widely used in 
oncology for detecting skeletal metastases (1). It is 
relatively inexpensive, allows whole-body screening, and 
is highly sensitive in the detection of malignant bone 
lesions. However, its specificity is limited because 
increased tracer uptake can occur in both malignant and 
benign conditions (e.g., degenerative joint diseases, 
fractures, infections, and benign bone tumors) (2).

Degenerative spinal disease is one of the most common 
causes of false-positive findings, particularly in elderly 
patients, where osteophytes, facet joint arthropathy, and 
endplate sclerosis frequently demonstrate increased 
radiotracer accumulation (3). Approximately 50% of 
skeletal metastasis patients demonstrate spinal 
involvement, which may mimic degenerative changes on 
imaging (4). In oncologic practice, the overlap of 

metastatic and degenerative features often leads to 
diagnostic uncertainty and may result in overstating or 
inappropriate treatment decisions.

In the present cases, focal spinal “hot spots” on planar 
bone scintigraphy initially suggested metastatic disease. 
However, subsequent SPECT/CT imaging accurately 
localized tracer uptake to degenerative structural 
changes, thereby excluding malignancy. This highlights 
the limitation of planar imaging, which lacks anatomical 
detail and may not reliably distinguish benign from 
malignant lesions (5).

The introduction of SPECT/CT has significantly 
improved diagnostic accuracy in nuclear medicine. 
Hybrid imaging provides precise anatomical localization 
of tracer uptake and allows differentiation between 
malignant and benign skeletal lesions. Several studies 
have demonstrated that SPECT/CT improves specificity, 

Figure-5: Whole body planar bone scintigraphy (A, anterior, B, posterior views) of a 65 years old man with 
known carcinoma of prostate demonstrates increased tracer uptake (black arrow) in lower dorsal and lumber 
spine. The intensity of tracer uptake is highly suggestive of widespread osteoblastic skeletal metastasis. Static 
view (C) of the lumber spine shows an area of intense radiotracer uptake (black arrow) in L4 vertebra raising 
strong suspicion for metastatic disease. Fused SPECT/CT image of the same patient Axial (D), Sagittal (E) 
SPECT/CT images showed increase 99mTc-MDP uptake (blue arrow) in L4 vertebra corresponding to endplate 
sclerosis and osteophyte formation favoring a benign etiology rather than metastatic disease.
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diagnostic confidence, and clinical decision-making 
compared with planar scintigraphy alone. According to 
the study, SPECT/CT provides higher sensitivity (~93% 
vs. 97%) and specificity (~78% vs. 94%) than planar 
bone scintigraphy (6).

Hybrid SPECT/CT has significantly improved diagnostic 
accuracy by integrating functional and anatomical 
information. The CT component enables precise 
localization and morphological characterization of 
lesions corresponding to areas of increased tracer uptake. 
Previous studies have demonstrated that SPECT/CT 
reduces equivocal interpretations and improves 
diagnostic confidence. Römer et al. showed that 
SPECT/CT reclassified a substantial proportion of 
indeterminate lesions, leading to more accurate diagnoses 
(7). Similarly, Sharma et al. emphasized its role as a 
valuable problem-solving tool in differentiating 
degenerative changes from metastatic disease (8).

Accurate differentiation between degenerative disease 
and skeletal metastasis is essential, as it directly 
influences staging, prognosis, and management. 
Misinterpretation of benign lesions as metastatic disease 
may lead to unnecessary systemic therapy, additional 
imaging, or inappropriate alteration of treatment strategy. 
Conversely, correct identification of degenerative 
pathology allows appropriate reassurance and 
conservative management (9).

Reported cases of suspicious “hot spots” on planar bone 
scans were identified by SPECT/CT as indicative of 
degenerative changes. These findings highlight the 
importance of incorporating SPECT/CT into the 
evaluation of equivocal bone scan findings, particularly 
in patients with known malignancy and degenerative 
spinal disease. This highlights the limitation of planar 
imaging, which lacks anatomical detail and may not 
reliably distinguish benign from malignant lesions (3).

Although SPECT/CT involves additional radiation 
exposure and cost, its selective use in patients with 
equivocal findings on planar scintigraphy is justified by 
its substantial impact on diagnostic accuracy and clinical 
decision-making.

CONCLUSION

Hybrid SPECT/CT imaging plays a crucial role in 
improving the specificity of bone scintigraphy in 
oncology patients by providing precise 
anatomical-functional correlation. This approach reduces 
false-positive interpretations, improves diagnostic 
confidence, and ensures appropriate patient management. 

REFERENCES
1. Łukaszewski B, Nazar J, Goch M, Łukaszewska M, Stępiński A, 

Jurczyk MU. Diagnostic methods for detection of bone metastases. 
Contemporary Oncology/Współczesna Onkologia. 2017 Jun 
30;21(2):98-103.

2. Love C, Din AS, Tomas MB, et al. Radionuclide bone imaging: an 
illustrative review. Radiographics. 2003;23(2):341–358.

3. Shur N, Corrigan A, Agrawal K, Desai A, Gnanasegaran G. 
Radiological and radionuclide imaging of degenerative disease of 
the facet joints. Indian Journal of Nuclear Medicine. 2015 Jul 
1;30(3):191-8. 

4. Aebi M. Spinal metastasis in the elderly. European Spine Journal. 
2003 Oct;12(Suppl 2):S202-13.

5. Even-Sapir E, Metser U, Mishani E, Lievshitz G, Lerman H, 
Leibovitch I. The detection of bone metastases in patients with 
high-risk prostate cancer: 99mTc-MDP Planar bone scintigraphy, 
single-and multi-field-of-view SPECT, 18F-fluoride PET, and 
18F-fluoride PET/CT. Journal of Nuclear Medicine. 2006 Feb 
1;47(2):287-97.

6. Palmedo H, Marx C, Ebert A, Kreft B, Ko Y, Türler A, Vorreuther R, 
Göhring U, Schild HH, Gerhardt T, Pöge U. Whole-body 
SPECT/CT for bone scintigraphy: diagnostic value and effect on 
patient management in oncological patients. European journal of 
nuclear medicine and molecular imaging. 2014 Jan;41(1):59-67. 

7. Römer W, Nömayr A, Uder M, et al. SPECT-guided CT for 
evaluating indeterminate bone lesions in cancer patients. J Nucl 
Med. 2006;47(7):1102–1106.

8. Sharma P, Singh H, Basu S. SPECT/CT in bone imaging: an 
overview. Indian J Nucl Med. 2014;29(4):195–200.

9. Cook GJR, Fogelman I. The role of nuclear medicine in monitoring 
skeletal malignancy. Semin Nucl Med. 2001;31(3):206–211.

389390

391 392393394

395 396


