
CONCLUSION

Primary breast lymphoma is a rare but clinically 
significant entity that may present with aggressive and 
widespread disease. These two cases demonstrate 
extensive nodal and extranodal involvement at 
presentation, consistent with advanced-stage lymphoma. 
Conventional imaging may be insufficient, particularly in 
dense breast tissue. 18F-FDG PET-CT plays a critical role 
in accurate staging, revealing the full extent of disease 
and guiding therapeutic decision-making. Early 
recognition and comprehensive imaging are essential for 
optimal management of this rare malignancy.
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CASE REPORT

ABSTRACT
Surveillance imaging after complex pelvic reconstruction for Ewing’s 
sarcoma (ES) often presents diagnostic challenges due to reactive 
skeletal changes. This report presents the case of a 34-year-old male with 
left hemipelvic Ewing's sarcoma who underwent 17 cycles of 
chemotherapy followed by level I internal hemipelvectomy and 
reconstruction with a rod-and-screw construct and bone cement. A 
surveillance bone scan in June 2025 suggested osteoblastic recurrence in 
the left acetabulum and femoral neck. Subsequent FDG PET-CT 
demonstrated no focal hypermetabolic activity at these sites, identifying 
the bone scan findings as false positives caused by chronic remodeling 
and inflammation. This observation once again proves superior 
specificity of FDG PET-CT over bone scintigraphy, particularly in the 
presence of orthopedic hardware. 
Keywords: Ewing Sarcoma; Hemipelvectomy; Positron Emission Tomography 
Computed Tomography; Bone Neoplasms; False Positive Reactions.
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pelvic presentations, internal hemipelvectomy with 
reconstructive stabilization is often necessary (1). 
However, the introduction of orthopedic hardware and 
bone cement significantly complicates long-term 
surveillance. While Technetium-99m MDP bone 
scintigraphy is a standard tool for monitoring skeletal 
metastases, its reliance on osteoblastic activity often leads 
to false-positive results in the context of post-surgical 
remodeling and mechanical stress (2).

CASE SUMMARY

A 34-year-old male with a history of histopathologically 
proven left hemipelvic Ewing’s sarcoma underwent 
extensive multimodal treatment, including 17 cycles of 
chemotherapy and a Level I internal hemipelvectomy. The 
reconstruction involved a rod-and-screw construct with bone 
cement. A subsequent surveillance bone scan identified 
increased tracer uptake at the left acetabular region and the 
head and neck of the left femur (Figure 1). To rule out 
disease progression, a whole-body PET-CT was performed.

The PET-CT demonstrated no focal or pathologically 
increased FDG uptake at the sites of the bone scan 
abnormalities. The areas of increased bone turnover 
corresponded to the margins of the reconstructive hardware 

and bone cement. Only diffuse, low-grade FDG uptake was 
noted in the surrounding soft tissues, consistent with chronic 
post-surgical inflammatory response rather than a recurrent 
mass (figure 2,3). 
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Figure 1: 99m Tc- MDP bone scintigraphy images showing increased radio-tracer uptake at the left acetabular region and 
proximal left femur (red arrow).
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presentation, consistent with advanced-stage lymphoma. 
Conventional imaging may be insufficient, particularly in 
dense breast tissue. 18F-FDG PET-CT plays a critical role 
in accurate staging, revealing the full extent of disease 
and guiding therapeutic decision-making. Early 
recognition and comprehensive imaging are essential for 
optimal management of this rare malignancy.

REFERENCES
1. Surov A, Holzhausen HJ, Wienke A, et al. Primary breast 

lymphoma: prevalence, clinical signs and radiological features. 
Br J Radiol. 2012;85(1014): e195–e205. 
doi:10.1259/bjr/47657305 

2. Ryan G, Martinelli G, Kuper-Hommel M, et al. Primary diffuse 
large B-cell lymphoma of the breast. Ann Oncol. 
2008;19(2):233–241. doi:10.1093/annonc/mdm471 

3. Jeanneret-Sozzi W, Taghian A, Epelbaum R, et al. Primary breast 
lymphoma: patient profile and outcome. Ann Oncol. 
2008;19(3):490–494. doi:10.1093/annonc/mdm471 

4. Aviv A, Tadmor T, Polliack A. Primary diffuse large B-cell 
lymphoma of the breast. Ann Hematol. 2013;92(9):1239–1246. 
doi:10.1007/s00277-013-1778-1 

5. Domchek SM, Hecht JL, Fleming MD, et al. Lymphomas of the 
breast. Cancer. 2002;94(1):6–13. doi:10.1002/cncr.10158 

6. Yang WT, Lane DL, Le-Petross HT, et al. Breast lymphoma: 
imaging findings. Radiology. 2007;245(3):692–702. 
doi:10.1148/radiol.2453062061 

7. Cheson BD. Role of functional imaging in the management of 
lymphoma. J Clin Oncol. 2011;29(14):1844–1854. 
doi:10.1200/JCO.2010.33.5225 

8. Wiseman C, Liao KT. Primary lymphoma of the breast. Cancer. 
1972;29(6):1705–1712. doi:10.1002/1097-0142(197206)29:6 

9. Castillo JJ, Reagan JL. Plasmablastic lymphoma: a systematic 
review. Sci World J. 2011; 11:687–696. doi:10.1100/tsw.2011.63 

10. Barrington SF, Mikhaeel NG, Kostakoglu L, et al. Role of 
imaging in lymphoma. J Clin Oncol. 2014;32(27):3048–3058. 
doi:10.1200/JCO.2013.53.5229 

11. Adams HJ, Kwee TC. Prognostic value of FDG PET-CT in 
lymphoma. Eur J Radiol. 2016;85(12):2272–2279. doi: 
10.1016/j.ejrad.2016.10.020 

12. Trotman J, Barrington SF, Belada D, et al. Prognostic value of 
PET-CT after first-line therapy. Lancet Oncol. 2014;15(9): 
e364–e372. doi:10.1016/S1470-2045(14)70190-3

ABSTRACT
Surveillance imaging after complex pelvic reconstruction for Ewing’s 
sarcoma (ES) often presents diagnostic challenges due to reactive 
skeletal changes. This report presents the case of a 34-year-old male with 
left hemipelvic Ewing's sarcoma who underwent 17 cycles of 
chemotherapy followed by level I internal hemipelvectomy and 
reconstruction with a rod-and-screw construct and bone cement. A 
surveillance bone scan in June 2025 suggested osteoblastic recurrence in 
the left acetabulum and femoral neck. Subsequent FDG PET-CT 
demonstrated no focal hypermetabolic activity at these sites, identifying 
the bone scan findings as false positives caused by chronic remodeling 
and inflammation. This observation once again proves superior 
specificity of FDG PET-CT over bone scintigraphy, particularly in the 
presence of orthopedic hardware. 
Keywords: Ewing Sarcoma; Hemipelvectomy; Positron Emission Tomography 
Computed Tomography; Bone Neoplasms; False Positive Reactions.

Bangladesh J. Nucl. Med. Vol. 29 No. 1 January 2026
DOI: https://doi.org/10.3329/bjnm.v29i1.89304
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malignancy that requires intensive multimodal therapy. For 

pelvic presentations, internal hemipelvectomy with 
reconstructive stabilization is often necessary (1). 
However, the introduction of orthopedic hardware and 
bone cement significantly complicates long-term 
surveillance. While Technetium-99m MDP bone 
scintigraphy is a standard tool for monitoring skeletal 
metastases, its reliance on osteoblastic activity often leads 
to false-positive results in the context of post-surgical 
remodeling and mechanical stress (2).

CASE SUMMARY

A 34-year-old male with a history of histopathologically 
proven left hemipelvic Ewing’s sarcoma underwent 
extensive multimodal treatment, including 17 cycles of 
chemotherapy and a Level I internal hemipelvectomy. The 
reconstruction involved a rod-and-screw construct with bone 
cement. A subsequent surveillance bone scan identified 
increased tracer uptake at the left acetabular region and the 
head and neck of the left femur (Figure 1). To rule out 
disease progression, a whole-body PET-CT was performed.

The PET-CT demonstrated no focal or pathologically 
increased FDG uptake at the sites of the bone scan 
abnormalities. The areas of increased bone turnover 
corresponded to the margins of the reconstructive hardware 

and bone cement. Only diffuse, low-grade FDG uptake was 
noted in the surrounding soft tissues, consistent with chronic 
post-surgical inflammatory response rather than a recurrent 
mass (figure 2,3). 

DISCUSSION

Ewing’s sarcoma is a rare, aggressive malignant tumor of 
bone and soft tissue, most frequently arising in the long 
bones of the extremities and pelvis, though the ribs and 
vertebrae may also be affected. It predominantly occurs 
in children and adolescents, with a slight male 
predominance (1). The subject of this case report matches 
the demographic profile of a typical Ewing’s sarcoma.

For initial diagnosis, radiographs usually demonstrate a 
permeative lesion with layered periosteal reaction, while 
MRI is invaluable for delineating local extent and soft tissue 
involvement (3). In the postoperative setting, patients with 
Ewing’s sarcoma are closely monitored using both clinical 
evaluation and imaging techniques including advanced 
nuclear medicine tools. Bone scintigraphy remains a 
valuable modality for detecting skeletal recurrence or new 
metastatic deposits, offering whole-body coverage with high 
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sensitivity. However, FDG PET/CT has emerged as a 
cornerstone in follow-up, providing comprehensive 
assessment of metabolic activity at the surgical site, early 
detection of residual or recurrent disease, and evaluation of 
systemic spread (4). This case illustrates the diagnostic 
pitfall of relying solely on bone scintigraphy for patients 
with complex pelvic reconstructions. 

Bone scans detect hydroxyapatite deposition (osteoblastic 
activity), which remains elevated for years following major 
surgery due to altered weight-bearing and the presence of 
foreign bodies like bone cement (2). In such clinical context, 
PET/CT demonstrates clear superiority over bone 
scintigraphy. Bone scans, though sensitive for skeletal 
involvement, often yield nonspecific uptake and are limited 
in distinguishing postoperative changes from true 
recurrence. In contrast, PET/CT integrates metabolic and 
anatomical data, enabling precise characterization of 
residual or recurrent disease within complex reconstructed 
pelvic anatomy. Moreover, its ability to detect extra-skeletal 
metastases and provide whole-body staging in a single 
examination makes PET/CT the preferred modality for 
comprehensive follow-up (5-7).

Pelvic reconstruction following Ewing’s sarcoma is 
clinically challenging, as observed in previous case reports 
(8). Albano et al. observed the prognostic role of F-18 FDG 
PET/CT in 17 Ewing’s sarcoma patients and reported its 
superiority over conventional imaging (9). The current case 
report also corroborates this observation.

CONCLUSION

In patients with Ewing’s sarcoma who undergo pelvic 
reconstruction, postoperative surveillance is critical to 
ensure early detection of recurrence and metastatic spread. 
While bone scintigraphy provides sensitive whole-body 
screening for skeletal lesions, its limited specificity in 
complex postoperative anatomy reduces its utility. PET/CT 
offers superior accuracy in distinguishing postoperative 

changes from true disease recurrence and simultaneously 
evaluates extra-skeletal involvement. This comprehensive 
capability underscores PET/CT as the preferred modality for 
long-term follow-up.
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Figure 2: FDG PET/CT axial view showing diffuse low-grade uptake in the soft tissue around left femoral head (red arrow), 
fusion image (A), CT image (B).

Figure 3: FDG PET/CT sagittal view showing the reconstructive hardware (red arrow) with surrounding low-grade FDG 
uptake (yellow arrow), indicating chronic post-surgical inflammatory response.
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both lungs, axillary and upper abdominal lymph nodes, 
skin, peritoneum, and skeletal system (Figure 3 and 4).

In both cases, PET-CT findings indicated stage IV disease 

with multifocal involvements which reflected the 
aggressive nature of breast lymphoma for the both male and 
female patients.

DISCUSSION

Ewing’s sarcoma is a rare, aggressive malignant tumor of 
bone and soft tissue, most frequently arising in the long 
bones of the extremities and pelvis, though the ribs and 
vertebrae may also be affected. It predominantly occurs 
in children and adolescents, with a slight male 
predominance (1). The subject of this case report matches 
the demographic profile of a typical Ewing’s sarcoma.

For initial diagnosis, radiographs usually demonstrate a 
permeative lesion with layered periosteal reaction, while 
MRI is invaluable for delineating local extent and soft tissue 
involvement (3). In the postoperative setting, patients with 
Ewing’s sarcoma are closely monitored using both clinical 
evaluation and imaging techniques including advanced 
nuclear medicine tools. Bone scintigraphy remains a 
valuable modality for detecting skeletal recurrence or new 
metastatic deposits, offering whole-body coverage with high 
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PET/CT in 17 Ewing’s sarcoma patients and reported its 
superiority over conventional imaging (9). The current case 
report also corroborates this observation.

CONCLUSION
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reconstruction, postoperative surveillance is critical to 
ensure early detection of recurrence and metastatic spread. 
While bone scintigraphy provides sensitive whole-body 
screening for skeletal lesions, its limited specificity in 
complex postoperative anatomy reduces its utility. PET/CT 
offers superior accuracy in distinguishing postoperative 

changes from true disease recurrence and simultaneously 
evaluates extra-skeletal involvement. This comprehensive 
capability underscores PET/CT as the preferred modality for 
long-term follow-up.
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Ultrasonography typically reveals hypoechoic or 
heterogeneous masses but lacks specificity for definitive 
diagnosis. These limitations are particularly evident in 
patients with dense breast tissue, where lesion conspicuity is 
reduced and diagnostic accuracy is compromised (6). 
Consequently, histopathological examination with 
immunohistochemistry remains the gold standard for 
diagnosis.

In recent years, F-18 fluorodeoxyglucose positron emission 
tomography/computed tomography (18F-FDG PET-CT) 
has become an indispensable imaging modality in the 
evaluation of lymphoma. It provides combined metabolic 
and anatomical information, enabling accurate detection of 
both nodal and extranodal disease sites (7). FDG PET-CT is 
highly sensitive in identifying metabolically active lesions, 
assessing disease burden, staging, and guiding therapeutic 
decisions. It also plays a crucial role in response assessment 
and prognostication, as increased FDG uptake often 
correlates with tumor aggressiveness (8).

The role of FDG PET-CT is particularly important in rare 
and aggressive presentations of PBL, where conventional 
imaging may underestimate disease extent. Early and 
accurate staging is essential, as management strategies 
differ significantly between localized and advanced disease, 
with systemic chemotherapy forming the cornerstone of 
treatment in disseminated cases (9).

In this report, we present two cases of PBL, including a rare 
male patient and a young female with dense breast tissue, 
both demonstrating aggressive clinical behavior and 
extensive systemic involvement on FDG PET-CT. These 
cases highlight the diagnostic challenges and emphasize the 
critical role of PET-CT in comprehensive disease 
evaluation, staging, and management of this uncommon 
malignancy.

CASE REPORTS

Two patients with histologically confirmed primary breast 
lymphoma were evaluated. The first case involved a 
70-year-old male who presented with progressive bilateral 
breast enlargement and discomfort. Ultrasonography 
demonstrated soft tissue masses in both breasts. 
Histopathological examination and immunohistochemistry 
confirmed diffuse large B-cell lymphoma. 18F-FDG PET-CT 
revealed intensely hypermetabolic masses in both breasts, 

along with widespread nodal involvement, including 
axillary, mediastinal, and abdominopelvic lymph nodes. 
Additionally, multiple skeletal lesions demonstrated 
increased FDG uptake, consistent with advanced systemic 
disease (Figure 1 and 2).

Figure 1: Maximum Intensity Projection (MIP) view (A) 
and coronal fused (B) view of 18F-FDG PET-CT showed 
hypermetabolic masses in both breasts, along with 
widespread nodal and extranodal involvement.

Figure 2:  18F-FDG PET-CT fused axial images in a 
70-year-old male showed bilateral breast enlargement 
with intensely hypermetabolic soft tissue masses in both 
breasts (A). Hypermetabolic lymph nodes in axilla (B), 
mediastinum (C) and skeletal (D) involvement.

The second case was a 28-year-old female presenting with 
breast enlargement. Mammography and ultrasonography 
were limited due to dense breast parenchyma, obscuring 
clear lesion visualization. Biopsy revealed non-Hodgkin 
lymphoma, and immunohistochemistry confirmed 
plasmablastic lymphoma, an aggressive subtype. 18F-FDG 
PET-CT demonstrated intensely hypermetabolic bilateral 
breast lesions with extensive extranodal spread involving 



both lungs, axillary and upper abdominal lymph nodes, 
skin, peritoneum, and skeletal system (Figure 3 and 4).

In both cases, PET-CT findings indicated stage IV disease 

with multifocal involvements which reflected the 
aggressive nature of breast lymphoma for the both male and 
female patients.
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critical role of PET-CT in comprehensive disease 
evaluation, staging, and management of this uncommon 
malignancy.

CASE REPORTS

Two patients with histologically confirmed primary breast 
lymphoma were evaluated. The first case involved a 
70-year-old male who presented with progressive bilateral 
breast enlargement and discomfort. Ultrasonography 
demonstrated soft tissue masses in both breasts. 
Histopathological examination and immunohistochemistry 
confirmed diffuse large B-cell lymphoma. 18F-FDG PET-CT 
revealed intensely hypermetabolic masses in both breasts, 

along with widespread nodal involvement, including 
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with intensely hypermetabolic soft tissue masses in both 
breasts (A). Hypermetabolic lymph nodes in axilla (B), 
mediastinum (C) and skeletal (D) involvement.

The second case was a 28-year-old female presenting with 
breast enlargement. Mammography and ultrasonography 
were limited due to dense breast parenchyma, obscuring 
clear lesion visualization. Biopsy revealed non-Hodgkin 
lymphoma, and immunohistochemistry confirmed 
plasmablastic lymphoma, an aggressive subtype. 18F-FDG 
PET-CT demonstrated intensely hypermetabolic bilateral 
breast lesions with extensive extranodal spread involving 


