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Then, the patient was referred for an incisional biopsy 
due to worsening orbital swelling. He denied any prior 
trauma and had an unremarkable medical history. The 
biopsy findings showed extranodal marginal zone small 
atypical B-cell lymphoma. The patient was advised to 
undergo immunohistochemistry for further confirmation. 
Immunohistochemistry results showed positivity for 
CD20, CD3, and CD23. Ki67 was 12-18%, consistent 
with biopsy, imaging, and clinical findings. After the 
diagnosis was confirmed, the patient was recommended 
to undergo external beam radiotherapy (EBRT). He 
received 34 Gy in 17 fractions, completed within two 
months. Six months after EBRT, the patient was advised 
to undergo whole-body PET-CT to assess treatment 
response. The PET-CT showed a fairly well-defined, 
enhancing soft tissue lesion in the intraconal space of the 
right orbit with metabolic activity and mild adjacent fat 
stranding, suggesting residual disease.

Figure 2: Axial CT and fusion PET-CT images 
demonstrate a well-defined, hypermetabolic (FDG-avid) 
soft tissue lesion within the right orbit.

After reviewing the PET-CT report, the patient was 
referred for chemotherapy (CHOP) with rituximab and 
bendamustine. The patient completed six cycles of 
chemotherapy within four months. Following 
chemotherapy, the patient was advised to undergo a 
whole-body PET-CT to evaluate the therapy response, 
which was essential for further management. The patient 
was then referred to NINMAS by the clinician for a 
whole-body PET-CT. The PET-CT showed nearly 
complete remission of the lesion, with only mild adjacent 
fat stranding area. No suspicious mass or abnormal FDG 
uptake was observed elsewhere in the body.

Figure 3: After chemotherapy, the PET-CT showed 
almost complete remission of the lesion, with adjacent 
fat stranding area.

Figure 4: PET images before(left) and after(right) 
chemotherapy.

DISCUSSION
18F-2-deoxy-D-glucose (18F-FDG) is currently the most 
widely used radiotracer in positron emission tomography 
(PET) studies to assess differences in glycolytic rate 
between normal and malignant cells. Combined 
18F-FDG-PET/CT, where PET scanner detectors integrate 
with a multi-detector helical CT, provides accurate 
localization of abnormal lesions and produces more 
sensitive and specific images than either modality alone 
(6). PET/CT plays a key role in managing aggressive and 
rare lymphomas by improving accuracy and optimizing 
treatment strategies. In 2007, the IHP (7) recommended 
using PET as an appropriate method for staging and 
measuring response after first-line treatment in Hodgkin 
lymphoma (HL) and aggressive NHL. The sensitivity and 
specificity of PET have been evaluated across both 
lymphoma subtypes in a meta-analysis by Zijlstra et al., 
with notable results (84% sensitivity and 90% specificity 
for HL; 72% sensitivity and 100% specificity for 
aggressive NHL) (8). Regarding its use in indolent 

lymphomas, PET is recommended only for response 
assessment in clinical trials (9). This consensus states that, 
if PET is to be used for response assessment in such 
patients, a pre-treatment PET is mandatory to document all 
positive 18F-FDG lesions. We found higher accuracy with 
PET-CT, with an overall sensitivity of 96% for all 
lymphomas and 95.5% for extranodal lesions 
(Carrillo-Cruz et al.). Currently, no specific guidelines 
exist for managing ENMZL (MALT). Multiple reports 
confirm the efficacy of conventional treatments such as 
surgery, radiotherapy, or chemotherapy, alone or in 
combination, with no significant differences in survival 
(10,11,12). Surgery as the sole treatment modality should 
not be used because of the high risk of local relapse, as 
previous reports indicate (13). Radiation therapy as an 
initial treatment has been shown to be highly effective for 
MALT lymphoma of the orbit (14). Radiotherapy doses of 
25-35 Gy are considered standard, as they provide local 
control and cure for localized orbital lymphoma 
(15,16,17). Interestingly, several studies have reported 
relatively high local or distant failure rates after successful 
initial radiotherapy. Jenkins and colleagues reported that 
47% of their 192 patients with orbital MALT lymphoma 
developed extraorbital recurrence after five years (18). 
Hasegawa and colleagues observed a recurrence rate of 
25% among 20 patients treated solely with radiotherapy 
for orbital MALT lymphoma, with relapses occurring after 
an average follow-up of 71 months (19). Given conflicting 
reports on EBRT, evidence suggests that combination 
chemotherapy may be effective for orbital lymphoma (20). 
Chemotherapy has never been systematically evaluated in 
orbital MALT lymphoma because of excellent local 
control rates, and it has also shown excellent responses 
after primary radiotherapy. Most often, chemotherapy with 
rituximab and bendamustine has been administered 
following surgery or radiotherapy.  

A recent pilot study evaluated the tolerability and 
effectiveness of intralesional rituximab injections in five 
patients with orbital B-cell lymphoma, with two 
achieving complete remission and two achieving stable 
disease (21). Future clinical trials will reveal potential 
synergistic effects between rituximab and chemotherapy 
and will help better assess the role of chemotherapy in 
extranodal MALT lymphoma.

CONCLUSION

ENMZL (MALT) lymphomas make up the majority of 
orbital and periorbital non-Hodgkin lymphomas. The 
prognostic value of  PET/CT has been crucial for all types 
of lymphoma. In this context, early surgical biopsy, along 
with proper imaging, is vital for the prompt diagnosis of 
orbital lymphoma. As shown in our patient, after 34 GY 
of radiotherapy, combined chemotherapy with rituximab 
and bendamustine proved effective, resulting in nearly 
complete remission of the lesion and symptom-free 
survival. 
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CASE REPORT

ABSTRACT
Lymphomas located in the orbit and surrounding structures are 
uncommon cancers, accounting for just 1% of all non-Hodgkin 
lymphoma cases. Most non-Hodgkin lymphomas of the orbit are 
classified as extranodal marginal zone B-cell lymphomas of 
mucosa-associated lymphoid tissue type. Due to the non-specific nature 
of the clinical signs and symptoms, there may be some delays in 
reaching a diagnosis. The purpose of our study is to evaluate the 
prognostic value of PET-CT after therapy, as well as the clinical course 
of lymphomas that involve the orbit.
Keywords: ¹⁸F-FDG PET/CT, orbital lymphoma, non-Hodgkin 
lymphoma chemiluminescence immune assay, seasonal variation, 
gender difference

Bangladesh J. Nucl. Med. Vol. 29 No. 1 January 2026
DOI: https://doi.org/10.3329/bjnm.v29i1.89302

INTRODUCTION
Orbital lymphomas are rare, accounting for only 1% of 
all non-Hodgkin lymphoma cases (1). However, they are 
the most common primary orbital tumors in adults aged 
60 and older (2). Margo and Mulla reported in their study 
of more than 300 orbital malignancies a 55% incidence of 
orbital lymphomas (3). Most non-Hodgkin lymphomas of 
the orbit and orbital adnexa are extranodal marginal-zone 
B-cell lymphomas of mucosa-associated lymphoid tissue 
(MALT) type (4). Marginal zone B cell lymphoma 
(MZL) is an indolent non-Hodgkin lymphoma (NHL) 
that originates from post-germinal center marginal zone 
B cells and includes three distinct diseases classified 
together in the WHO system: extranodal marginal zone B 
cell lymphoma of MALT, nodal marginal zone B cell 
lymphoma (NMZL), and splenic marginal zone B cell 
lymphoma (SMZL) (5). Collectively, these three types 
account for about 5-10% of NHLs. Over the past decade, 
18F-FLUORODEOXYGLUCOSE (FDG) positron 
emission tomography (PET) has become increasingly 
important in cancer evaluation. It plays a key role in 
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staging, detecting recurrence and metastasis, assessing 
therapy response, and follow-up, especially in patients 
with lymphoma. It can identify areas of abnormally high 
metabolic activity associated with malignancy. The 
purpose of our study is to evaluate the prognostic 
significance of post-therapy PET-CT and the clinical 
course of orbital lymphomas.

CASE REPORT

After one month of symptomatic swelling of the right upper 
eyelid, a 60-year-old male presented with proptosis in the 
oncology department. Physical examination exhibited right 
hypertropia, restricted right gaze, and visual field defects. 
There was notable swelling of the right upper eyelid with a 
palpable mass and hypoglobus. The patient was advised to 
undergo an MRI of the brain and orbit, which revealed a 
well-defined, ovoid lesion in the superior aspect of the right 
orbit, displacing the globe inferiorly. The lesion abuts the 
right superior rectus muscle, the lateral rectus muscle, and 
the right optic nerve without clear infiltration. It also 
appeared isointense to slightly hypointense on T1-weighted 
imaging compared to the surrounding orbital fat.

Figure 1: Axial MRI scans of the orbits show a 
well-circumscribed, ovoid intraconal lesion in the right 
orbit that is hypointense on T1-weighted image(left) 
and hyperintense on T2-weighted image(right).
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Then, the patient was referred for an incisional biopsy 
due to worsening orbital swelling. He denied any prior 
trauma and had an unremarkable medical history. The 
biopsy findings showed extranodal marginal zone small 
atypical B-cell lymphoma. The patient was advised to 
undergo immunohistochemistry for further confirmation. 
Immunohistochemistry results showed positivity for 
CD20, CD3, and CD23. Ki67 was 12-18%, consistent 
with biopsy, imaging, and clinical findings. After the 
diagnosis was confirmed, the patient was recommended 
to undergo external beam radiotherapy (EBRT). He 
received 34 Gy in 17 fractions, completed within two 
months. Six months after EBRT, the patient was advised 
to undergo whole-body PET-CT to assess treatment 
response. The PET-CT showed a fairly well-defined, 
enhancing soft tissue lesion in the intraconal space of the 
right orbit with metabolic activity and mild adjacent fat 
stranding, suggesting residual disease.

Figure 2: Axial CT and fusion PET-CT images 
demonstrate a well-defined, hypermetabolic (FDG-avid) 
soft tissue lesion within the right orbit.

After reviewing the PET-CT report, the patient was 
referred for chemotherapy (CHOP) with rituximab and 
bendamustine. The patient completed six cycles of 
chemotherapy within four months. Following 
chemotherapy, the patient was advised to undergo a 
whole-body PET-CT to evaluate the therapy response, 
which was essential for further management. The patient 
was then referred to NINMAS by the clinician for a 
whole-body PET-CT. The PET-CT showed nearly 
complete remission of the lesion, with only mild adjacent 
fat stranding area. No suspicious mass or abnormal FDG 
uptake was observed elsewhere in the body.

Figure 3: After chemotherapy, the PET-CT showed 
almost complete remission of the lesion, with adjacent 
fat stranding area.

Figure 4: PET images before(left) and after(right) 
chemotherapy.

DISCUSSION
18F-2-deoxy-D-glucose (18F-FDG) is currently the most 
widely used radiotracer in positron emission tomography 
(PET) studies to assess differences in glycolytic rate 
between normal and malignant cells. Combined 
18F-FDG-PET/CT, where PET scanner detectors integrate 
with a multi-detector helical CT, provides accurate 
localization of abnormal lesions and produces more 
sensitive and specific images than either modality alone 
(6). PET/CT plays a key role in managing aggressive and 
rare lymphomas by improving accuracy and optimizing 
treatment strategies. In 2007, the IHP (7) recommended 
using PET as an appropriate method for staging and 
measuring response after first-line treatment in Hodgkin 
lymphoma (HL) and aggressive NHL. The sensitivity and 
specificity of PET have been evaluated across both 
lymphoma subtypes in a meta-analysis by Zijlstra et al., 
with notable results (84% sensitivity and 90% specificity 
for HL; 72% sensitivity and 100% specificity for 
aggressive NHL) (8). Regarding its use in indolent 

lymphomas, PET is recommended only for response 
assessment in clinical trials (9). This consensus states that, 
if PET is to be used for response assessment in such 
patients, a pre-treatment PET is mandatory to document all 
positive 18F-FDG lesions. We found higher accuracy with 
PET-CT, with an overall sensitivity of 96% for all 
lymphomas and 95.5% for extranodal lesions 
(Carrillo-Cruz et al.). Currently, no specific guidelines 
exist for managing ENMZL (MALT). Multiple reports 
confirm the efficacy of conventional treatments such as 
surgery, radiotherapy, or chemotherapy, alone or in 
combination, with no significant differences in survival 
(10,11,12). Surgery as the sole treatment modality should 
not be used because of the high risk of local relapse, as 
previous reports indicate (13). Radiation therapy as an 
initial treatment has been shown to be highly effective for 
MALT lymphoma of the orbit (14). Radiotherapy doses of 
25-35 Gy are considered standard, as they provide local 
control and cure for localized orbital lymphoma 
(15,16,17). Interestingly, several studies have reported 
relatively high local or distant failure rates after successful 
initial radiotherapy. Jenkins and colleagues reported that 
47% of their 192 patients with orbital MALT lymphoma 
developed extraorbital recurrence after five years (18). 
Hasegawa and colleagues observed a recurrence rate of 
25% among 20 patients treated solely with radiotherapy 
for orbital MALT lymphoma, with relapses occurring after 
an average follow-up of 71 months (19). Given conflicting 
reports on EBRT, evidence suggests that combination 
chemotherapy may be effective for orbital lymphoma (20). 
Chemotherapy has never been systematically evaluated in 
orbital MALT lymphoma because of excellent local 
control rates, and it has also shown excellent responses 
after primary radiotherapy. Most often, chemotherapy with 
rituximab and bendamustine has been administered 
following surgery or radiotherapy.  

A recent pilot study evaluated the tolerability and 
effectiveness of intralesional rituximab injections in five 
patients with orbital B-cell lymphoma, with two 
achieving complete remission and two achieving stable 
disease (21). Future clinical trials will reveal potential 
synergistic effects between rituximab and chemotherapy 
and will help better assess the role of chemotherapy in 
extranodal MALT lymphoma.

CONCLUSION

ENMZL (MALT) lymphomas make up the majority of 
orbital and periorbital non-Hodgkin lymphomas. The 
prognostic value of  PET/CT has been crucial for all types 
of lymphoma. In this context, early surgical biopsy, along 
with proper imaging, is vital for the prompt diagnosis of 
orbital lymphoma. As shown in our patient, after 34 GY 
of radiotherapy, combined chemotherapy with rituximab 
and bendamustine proved effective, resulting in nearly 
complete remission of the lesion and symptom-free 
survival. 
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ABSTRACT
Lymphomas located in the orbit and surrounding structures are 
uncommon cancers, accounting for just 1% of all non-Hodgkin 
lymphoma cases. Most non-Hodgkin lymphomas of the orbit are 
classified as extranodal marginal zone B-cell lymphomas of 
mucosa-associated lymphoid tissue type. Due to the non-specific nature 
of the clinical signs and symptoms, there may be some delays in 
reaching a diagnosis. The purpose of our study is to evaluate the 
prognostic value of PET-CT after therapy, as well as the clinical course 
of lymphomas that involve the orbit.
Keywords: ¹⁸F-FDG PET/CT, orbital lymphoma, non-Hodgkin 
lymphoma chemiluminescence immune assay, seasonal variation, 
gender difference
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INTRODUCTION
Orbital lymphomas are rare, accounting for only 1% of 
all non-Hodgkin lymphoma cases (1). However, they are 
the most common primary orbital tumors in adults aged 
60 and older (2). Margo and Mulla reported in their study 
of more than 300 orbital malignancies a 55% incidence of 
orbital lymphomas (3). Most non-Hodgkin lymphomas of 
the orbit and orbital adnexa are extranodal marginal-zone 
B-cell lymphomas of mucosa-associated lymphoid tissue 
(MALT) type (4). Marginal zone B cell lymphoma 
(MZL) is an indolent non-Hodgkin lymphoma (NHL) 
that originates from post-germinal center marginal zone 
B cells and includes three distinct diseases classified 
together in the WHO system: extranodal marginal zone B 
cell lymphoma of MALT, nodal marginal zone B cell 
lymphoma (NMZL), and splenic marginal zone B cell 
lymphoma (SMZL) (5). Collectively, these three types 
account for about 5-10% of NHLs. Over the past decade, 
18F-FLUORODEOXYGLUCOSE (FDG) positron 
emission tomography (PET) has become increasingly 
important in cancer evaluation. It plays a key role in 

staging, detecting recurrence and metastasis, assessing 
therapy response, and follow-up, especially in patients 
with lymphoma. It can identify areas of abnormally high 
metabolic activity associated with malignancy. The 
purpose of our study is to evaluate the prognostic 
significance of post-therapy PET-CT and the clinical 
course of orbital lymphomas.

CASE REPORT

After one month of symptomatic swelling of the right upper 
eyelid, a 60-year-old male presented with proptosis in the 
oncology department. Physical examination exhibited right 
hypertropia, restricted right gaze, and visual field defects. 
There was notable swelling of the right upper eyelid with a 
palpable mass and hypoglobus. The patient was advised to 
undergo an MRI of the brain and orbit, which revealed a 
well-defined, ovoid lesion in the superior aspect of the right 
orbit, displacing the globe inferiorly. The lesion abuts the 
right superior rectus muscle, the lateral rectus muscle, and 
the right optic nerve without clear infiltration. It also 
appeared isointense to slightly hypointense on T1-weighted 
imaging compared to the surrounding orbital fat.

Figure 1: Axial MRI scans of the orbits show a 
well-circumscribed, ovoid intraconal lesion in the right 
orbit that is hypointense on T1-weighted image(left) 
and hyperintense on T2-weighted image(right).
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Then, the patient was referred for an incisional biopsy 
due to worsening orbital swelling. He denied any prior 
trauma and had an unremarkable medical history. The 
biopsy findings showed extranodal marginal zone small 
atypical B-cell lymphoma. The patient was advised to 
undergo immunohistochemistry for further confirmation. 
Immunohistochemistry results showed positivity for 
CD20, CD3, and CD23. Ki67 was 12-18%, consistent 
with biopsy, imaging, and clinical findings. After the 
diagnosis was confirmed, the patient was recommended 
to undergo external beam radiotherapy (EBRT). He 
received 34 Gy in 17 fractions, completed within two 
months. Six months after EBRT, the patient was advised 
to undergo whole-body PET-CT to assess treatment 
response. The PET-CT showed a fairly well-defined, 
enhancing soft tissue lesion in the intraconal space of the 
right orbit with metabolic activity and mild adjacent fat 
stranding, suggesting residual disease.

Figure 2: Axial CT and fusion PET-CT images 
demonstrate a well-defined, hypermetabolic (FDG-avid) 
soft tissue lesion within the right orbit.

After reviewing the PET-CT report, the patient was 
referred for chemotherapy (CHOP) with rituximab and 
bendamustine. The patient completed six cycles of 
chemotherapy within four months. Following 
chemotherapy, the patient was advised to undergo a 
whole-body PET-CT to evaluate the therapy response, 
which was essential for further management. The patient 
was then referred to NINMAS by the clinician for a 
whole-body PET-CT. The PET-CT showed nearly 
complete remission of the lesion, with only mild adjacent 
fat stranding area. No suspicious mass or abnormal FDG 
uptake was observed elsewhere in the body.

Figure 3: After chemotherapy, the PET-CT showed 
almost complete remission of the lesion, with adjacent 
fat stranding area.

Figure 4: PET images before(left) and after(right) 
chemotherapy.

DISCUSSION
18F-2-deoxy-D-glucose (18F-FDG) is currently the most 
widely used radiotracer in positron emission tomography 
(PET) studies to assess differences in glycolytic rate 
between normal and malignant cells. Combined 
18F-FDG-PET/CT, where PET scanner detectors integrate 
with a multi-detector helical CT, provides accurate 
localization of abnormal lesions and produces more 
sensitive and specific images than either modality alone 
(6). PET/CT plays a key role in managing aggressive and 
rare lymphomas by improving accuracy and optimizing 
treatment strategies. In 2007, the IHP (7) recommended 
using PET as an appropriate method for staging and 
measuring response after first-line treatment in Hodgkin 
lymphoma (HL) and aggressive NHL. The sensitivity and 
specificity of PET have been evaluated across both 
lymphoma subtypes in a meta-analysis by Zijlstra et al., 
with notable results (84% sensitivity and 90% specificity 
for HL; 72% sensitivity and 100% specificity for 
aggressive NHL) (8). Regarding its use in indolent 

lymphomas, PET is recommended only for response 
assessment in clinical trials (9). This consensus states that, 
if PET is to be used for response assessment in such 
patients, a pre-treatment PET is mandatory to document all 
positive 18F-FDG lesions. We found higher accuracy with 
PET-CT, with an overall sensitivity of 96% for all 
lymphomas and 95.5% for extranodal lesions 
(Carrillo-Cruz et al.). Currently, no specific guidelines 
exist for managing ENMZL (MALT). Multiple reports 
confirm the efficacy of conventional treatments such as 
surgery, radiotherapy, or chemotherapy, alone or in 
combination, with no significant differences in survival 
(10,11,12). Surgery as the sole treatment modality should 
not be used because of the high risk of local relapse, as 
previous reports indicate (13). Radiation therapy as an 
initial treatment has been shown to be highly effective for 
MALT lymphoma of the orbit (14). Radiotherapy doses of 
25-35 Gy are considered standard, as they provide local 
control and cure for localized orbital lymphoma 
(15,16,17). Interestingly, several studies have reported 
relatively high local or distant failure rates after successful 
initial radiotherapy. Jenkins and colleagues reported that 
47% of their 192 patients with orbital MALT lymphoma 
developed extraorbital recurrence after five years (18). 
Hasegawa and colleagues observed a recurrence rate of 
25% among 20 patients treated solely with radiotherapy 
for orbital MALT lymphoma, with relapses occurring after 
an average follow-up of 71 months (19). Given conflicting 
reports on EBRT, evidence suggests that combination 
chemotherapy may be effective for orbital lymphoma (20). 
Chemotherapy has never been systematically evaluated in 
orbital MALT lymphoma because of excellent local 
control rates, and it has also shown excellent responses 
after primary radiotherapy. Most often, chemotherapy with 
rituximab and bendamustine has been administered 
following surgery or radiotherapy.  

A recent pilot study evaluated the tolerability and 
effectiveness of intralesional rituximab injections in five 
patients with orbital B-cell lymphoma, with two 
achieving complete remission and two achieving stable 
disease (21). Future clinical trials will reveal potential 
synergistic effects between rituximab and chemotherapy 
and will help better assess the role of chemotherapy in 
extranodal MALT lymphoma.

CONCLUSION

ENMZL (MALT) lymphomas make up the majority of 
orbital and periorbital non-Hodgkin lymphomas. The 
prognostic value of  PET/CT has been crucial for all types 
of lymphoma. In this context, early surgical biopsy, along 
with proper imaging, is vital for the prompt diagnosis of 
orbital lymphoma. As shown in our patient, after 34 GY 
of radiotherapy, combined chemotherapy with rituximab 
and bendamustine proved effective, resulting in nearly 
complete remission of the lesion and symptom-free 
survival. 
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ABSTRACT
Lymphomas located in the orbit and surrounding structures are 
uncommon cancers, accounting for just 1% of all non-Hodgkin 
lymphoma cases. Most non-Hodgkin lymphomas of the orbit are 
classified as extranodal marginal zone B-cell lymphomas of 
mucosa-associated lymphoid tissue type. Due to the non-specific nature 
of the clinical signs and symptoms, there may be some delays in 
reaching a diagnosis. The purpose of our study is to evaluate the 
prognostic value of PET-CT after therapy, as well as the clinical course 
of lymphomas that involve the orbit.
Keywords: ¹⁸F-FDG PET/CT, orbital lymphoma, non-Hodgkin 
lymphoma chemiluminescence immune assay, seasonal variation, 
gender difference
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INTRODUCTION
Orbital lymphomas are rare, accounting for only 1% of 
all non-Hodgkin lymphoma cases (1). However, they are 
the most common primary orbital tumors in adults aged 
60 and older (2). Margo and Mulla reported in their study 
of more than 300 orbital malignancies a 55% incidence of 
orbital lymphomas (3). Most non-Hodgkin lymphomas of 
the orbit and orbital adnexa are extranodal marginal-zone 
B-cell lymphomas of mucosa-associated lymphoid tissue 
(MALT) type (4). Marginal zone B cell lymphoma 
(MZL) is an indolent non-Hodgkin lymphoma (NHL) 
that originates from post-germinal center marginal zone 
B cells and includes three distinct diseases classified 
together in the WHO system: extranodal marginal zone B 
cell lymphoma of MALT, nodal marginal zone B cell 
lymphoma (NMZL), and splenic marginal zone B cell 
lymphoma (SMZL) (5). Collectively, these three types 
account for about 5-10% of NHLs. Over the past decade, 
18F-FLUORODEOXYGLUCOSE (FDG) positron 
emission tomography (PET) has become increasingly 
important in cancer evaluation. It plays a key role in 

staging, detecting recurrence and metastasis, assessing 
therapy response, and follow-up, especially in patients 
with lymphoma. It can identify areas of abnormally high 
metabolic activity associated with malignancy. The 
purpose of our study is to evaluate the prognostic 
significance of post-therapy PET-CT and the clinical 
course of orbital lymphomas.

CASE REPORT

After one month of symptomatic swelling of the right upper 
eyelid, a 60-year-old male presented with proptosis in the 
oncology department. Physical examination exhibited right 
hypertropia, restricted right gaze, and visual field defects. 
There was notable swelling of the right upper eyelid with a 
palpable mass and hypoglobus. The patient was advised to 
undergo an MRI of the brain and orbit, which revealed a 
well-defined, ovoid lesion in the superior aspect of the right 
orbit, displacing the globe inferiorly. The lesion abuts the 
right superior rectus muscle, the lateral rectus muscle, and 
the right optic nerve without clear infiltration. It also 
appeared isointense to slightly hypointense on T1-weighted 
imaging compared to the surrounding orbital fat.

Figure 1: Axial MRI scans of the orbits show a 
well-circumscribed, ovoid intraconal lesion in the right 
orbit that is hypointense on T1-weighted image(left) 
and hyperintense on T2-weighted image(right).
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Then, the patient was referred for an incisional biopsy 
due to worsening orbital swelling. He denied any prior 
trauma and had an unremarkable medical history. The 
biopsy findings showed extranodal marginal zone small 
atypical B-cell lymphoma. The patient was advised to 
undergo immunohistochemistry for further confirmation. 
Immunohistochemistry results showed positivity for 
CD20, CD3, and CD23. Ki67 was 12-18%, consistent 
with biopsy, imaging, and clinical findings. After the 
diagnosis was confirmed, the patient was recommended 
to undergo external beam radiotherapy (EBRT). He 
received 34 Gy in 17 fractions, completed within two 
months. Six months after EBRT, the patient was advised 
to undergo whole-body PET-CT to assess treatment 
response. The PET-CT showed a fairly well-defined, 
enhancing soft tissue lesion in the intraconal space of the 
right orbit with metabolic activity and mild adjacent fat 
stranding, suggesting residual disease.

Figure 2: Axial CT and fusion PET-CT images 
demonstrate a well-defined, hypermetabolic (FDG-avid) 
soft tissue lesion within the right orbit.

After reviewing the PET-CT report, the patient was 
referred for chemotherapy (CHOP) with rituximab and 
bendamustine. The patient completed six cycles of 
chemotherapy within four months. Following 
chemotherapy, the patient was advised to undergo a 
whole-body PET-CT to evaluate the therapy response, 
which was essential for further management. The patient 
was then referred to NINMAS by the clinician for a 
whole-body PET-CT. The PET-CT showed nearly 
complete remission of the lesion, with only mild adjacent 
fat stranding area. No suspicious mass or abnormal FDG 
uptake was observed elsewhere in the body.

Figure 3: After chemotherapy, the PET-CT showed 
almost complete remission of the lesion, with adjacent 
fat stranding area.

Figure 4: PET images before(left) and after(right) 
chemotherapy.

DISCUSSION
18F-2-deoxy-D-glucose (18F-FDG) is currently the most 
widely used radiotracer in positron emission tomography 
(PET) studies to assess differences in glycolytic rate 
between normal and malignant cells. Combined 
18F-FDG-PET/CT, where PET scanner detectors integrate 
with a multi-detector helical CT, provides accurate 
localization of abnormal lesions and produces more 
sensitive and specific images than either modality alone 
(6). PET/CT plays a key role in managing aggressive and 
rare lymphomas by improving accuracy and optimizing 
treatment strategies. In 2007, the IHP (7) recommended 
using PET as an appropriate method for staging and 
measuring response after first-line treatment in Hodgkin 
lymphoma (HL) and aggressive NHL. The sensitivity and 
specificity of PET have been evaluated across both 
lymphoma subtypes in a meta-analysis by Zijlstra et al., 
with notable results (84% sensitivity and 90% specificity 
for HL; 72% sensitivity and 100% specificity for 
aggressive NHL) (8). Regarding its use in indolent 

lymphomas, PET is recommended only for response 
assessment in clinical trials (9). This consensus states that, 
if PET is to be used for response assessment in such 
patients, a pre-treatment PET is mandatory to document all 
positive 18F-FDG lesions. We found higher accuracy with 
PET-CT, with an overall sensitivity of 96% for all 
lymphomas and 95.5% for extranodal lesions 
(Carrillo-Cruz et al.). Currently, no specific guidelines 
exist for managing ENMZL (MALT). Multiple reports 
confirm the efficacy of conventional treatments such as 
surgery, radiotherapy, or chemotherapy, alone or in 
combination, with no significant differences in survival 
(10,11,12). Surgery as the sole treatment modality should 
not be used because of the high risk of local relapse, as 
previous reports indicate (13). Radiation therapy as an 
initial treatment has been shown to be highly effective for 
MALT lymphoma of the orbit (14). Radiotherapy doses of 
25-35 Gy are considered standard, as they provide local 
control and cure for localized orbital lymphoma 
(15,16,17). Interestingly, several studies have reported 
relatively high local or distant failure rates after successful 
initial radiotherapy. Jenkins and colleagues reported that 
47% of their 192 patients with orbital MALT lymphoma 
developed extraorbital recurrence after five years (18). 
Hasegawa and colleagues observed a recurrence rate of 
25% among 20 patients treated solely with radiotherapy 
for orbital MALT lymphoma, with relapses occurring after 
an average follow-up of 71 months (19). Given conflicting 
reports on EBRT, evidence suggests that combination 
chemotherapy may be effective for orbital lymphoma (20). 
Chemotherapy has never been systematically evaluated in 
orbital MALT lymphoma because of excellent local 
control rates, and it has also shown excellent responses 
after primary radiotherapy. Most often, chemotherapy with 
rituximab and bendamustine has been administered 
following surgery or radiotherapy.  

A recent pilot study evaluated the tolerability and 
effectiveness of intralesional rituximab injections in five 
patients with orbital B-cell lymphoma, with two 
achieving complete remission and two achieving stable 
disease (21). Future clinical trials will reveal potential 
synergistic effects between rituximab and chemotherapy 
and will help better assess the role of chemotherapy in 
extranodal MALT lymphoma.

CONCLUSION

ENMZL (MALT) lymphomas make up the majority of 
orbital and periorbital non-Hodgkin lymphomas. The 
prognostic value of  PET/CT has been crucial for all types 
of lymphoma. In this context, early surgical biopsy, along 
with proper imaging, is vital for the prompt diagnosis of 
orbital lymphoma. As shown in our patient, after 34 GY 
of radiotherapy, combined chemotherapy with rituximab 
and bendamustine proved effective, resulting in nearly 
complete remission of the lesion and symptom-free 
survival. 
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ABSTRACT
Lymphomas located in the orbit and surrounding structures are 
uncommon cancers, accounting for just 1% of all non-Hodgkin 
lymphoma cases. Most non-Hodgkin lymphomas of the orbit are 
classified as extranodal marginal zone B-cell lymphomas of 
mucosa-associated lymphoid tissue type. Due to the non-specific nature 
of the clinical signs and symptoms, there may be some delays in 
reaching a diagnosis. The purpose of our study is to evaluate the 
prognostic value of PET-CT after therapy, as well as the clinical course 
of lymphomas that involve the orbit.
Keywords: ¹⁸F-FDG PET/CT, orbital lymphoma, non-Hodgkin 
lymphoma chemiluminescence immune assay, seasonal variation, 
gender difference
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INTRODUCTION
Orbital lymphomas are rare, accounting for only 1% of 
all non-Hodgkin lymphoma cases (1). However, they are 
the most common primary orbital tumors in adults aged 
60 and older (2). Margo and Mulla reported in their study 
of more than 300 orbital malignancies a 55% incidence of 
orbital lymphomas (3). Most non-Hodgkin lymphomas of 
the orbit and orbital adnexa are extranodal marginal-zone 
B-cell lymphomas of mucosa-associated lymphoid tissue 
(MALT) type (4). Marginal zone B cell lymphoma 
(MZL) is an indolent non-Hodgkin lymphoma (NHL) 
that originates from post-germinal center marginal zone 
B cells and includes three distinct diseases classified 
together in the WHO system: extranodal marginal zone B 
cell lymphoma of MALT, nodal marginal zone B cell 
lymphoma (NMZL), and splenic marginal zone B cell 
lymphoma (SMZL) (5). Collectively, these three types 
account for about 5-10% of NHLs. Over the past decade, 
18F-FLUORODEOXYGLUCOSE (FDG) positron 
emission tomography (PET) has become increasingly 
important in cancer evaluation. It plays a key role in 

staging, detecting recurrence and metastasis, assessing 
therapy response, and follow-up, especially in patients 
with lymphoma. It can identify areas of abnormally high 
metabolic activity associated with malignancy. The 
purpose of our study is to evaluate the prognostic 
significance of post-therapy PET-CT and the clinical 
course of orbital lymphomas.

CASE REPORT

After one month of symptomatic swelling of the right upper 
eyelid, a 60-year-old male presented with proptosis in the 
oncology department. Physical examination exhibited right 
hypertropia, restricted right gaze, and visual field defects. 
There was notable swelling of the right upper eyelid with a 
palpable mass and hypoglobus. The patient was advised to 
undergo an MRI of the brain and orbit, which revealed a 
well-defined, ovoid lesion in the superior aspect of the right 
orbit, displacing the globe inferiorly. The lesion abuts the 
right superior rectus muscle, the lateral rectus muscle, and 
the right optic nerve without clear infiltration. It also 
appeared isointense to slightly hypointense on T1-weighted 
imaging compared to the surrounding orbital fat.

Figure 1: Axial MRI scans of the orbits show a 
well-circumscribed, ovoid intraconal lesion in the right 
orbit that is hypointense on T1-weighted image(left) 
and hyperintense on T2-weighted image(right).


