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Pediatric Intra-Abdominal Lymphoma: Diagnostic Role of PET-CT and Histopathology – A Case Report

Abstract
Pediatric intra-abdominal lymphoma is an uncommon but clinically significant malignancy that often presents with nonspecific symptoms, leading to delayed diagnosis. Early identification is crucial for initiating prompt therapy and improving prognosis. We report a case of a 13-year-old male presenting with constitutional symptoms and abdominal pathology. Contrast-enhanced computed tomography (CECT) demonstrated conglomerate nodal masses with vascular encasement and the classical sandwich sign. Positron emission tomography-computed tomography (PET-CT) revealed intense metabolic activity suggestive of active lymphomatous involvement. Histopathological examination confirmed lymphoma. This case emphasizes the importance of multimodality imaging, particularly PET-CT, in disease characterization, staging, and treatment planning. The report highlights characteristic imaging findings that assist clinicians in early recognition of pediatric abdominal lymphoma.
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Introduction
Lymphoma represents one of the most common malignancies in the pediatric population, accounting for approximately 10–15% of childhood cancers. It is broadly classified into Hodgkin lymphoma and non-Hodgkin lymphoma (NHL), with NHL demonstrating a higher tendency for extranodal involvement. In pediatric patients, abdominal involvement is frequently observed, particularly in aggressive subtypes such as Burkitt lymphoma and diffuse large B-cell lymphoma.
Pediatric intra-abdominal lymphoma may present with varied clinical manifestations, including abdominal pain, distension, fever, weight loss, and gastrointestinal disturbances. However, symptoms are often nonspecific, leading to delayed diagnosis. Early detection is critical as pediatric lymphomas are generally aggressive but highly responsive to chemotherapy when diagnosed promptly.
Radiological imaging plays a crucial role in detection, staging, and therapeutic response assessment. Contrast-enhanced computed tomography (CECT) remains the primary imaging modality for evaluating abdominal lymphadenopathy, organ infiltration, and vascular involvement. One of the classical imaging features described in abdominal lymphoma is the “sandwich sign,” which represents encasement of mesenteric vessels by enlarged lymph nodes.
More recently, PET-CT has emerged as an essential imaging modality that provides metabolic information in addition to anatomical details. It helps in accurate staging, evaluation of treatment response, and detection of residual or recurrent disease. However, histopathological examination remains the gold standard for definitive diagnosis.
This case report highlights the complementary role of CECT, PET-CT, and histopathology in diagnosing pediatric intra-abdominal lymphoma.

Case Report
A 13-year-old male presented to the pediatric outpatient department with complaints of intermittent fever and significant weight loss over one month. The patient also reported generalized weakness and mild abdominal discomfort. There was no history of vomiting, altered bowel habits, or prior chronic illness.
Clinical Examination
On physical examination, the patient appeared cachectic and febrile. Abdominal examination revealed mild fullness in the upper abdomen without definite palpable mass. No hepatosplenomegaly or peripheral lymphadenopathy was noted. Laboratory investigations revealed mild anemia and elevated inflammatory markers.
Imaging Findings
Contrast-Enhanced CT Abdomen
CECT of the abdomen demonstrated multiple large, well-defined heterogeneously enhancing lesions involving the peritoneal and retroperitoneal regions. Several lymph nodes were conglomerated, forming a large nodal mass measuring approximately 8.5 × 5.0 × 4.2 cm.
The nodal mass was closely abutting adjacent organs, including the left lobe of the liver and pancreas. The lesion demonstrated encasement of major abdominal vessels, including the celiac axis, superior mesenteric artery, splenic artery, and bilateral renal vessels. This appearance represented the classical sandwich sign, which is considered characteristic of mesenteric lymphomatous involvement.
Narrowing of the splenic vein and left renal vein was observed without evidence of intraluminal thrombosis. Loss of intervening fat planes between the mass and adjacent organs such as the stomach, pancreas, liver, and anterior abdominal wall suggested aggressive disease infiltration.
No evidence of bowel obstruction or ascites was noted.
PET-CT Findings
Subsequent PET-CT demonstrated intense fluorodeoxyglucose (FDG) uptake within the nodal masses, confirming metabolically active disease. Multiple hypermetabolic nodal lesions were noted within the abdomen, supporting the suspicion of lymphomatous involvement. PET-CT also assisted in evaluating disease distribution and staging.
Histopathological Examination
Ultrasound-guided biopsy of the nodal mass was performed. Histopathological examination revealed sheets of atypical lymphoid cells with high nuclear-cytoplasmic ratio and increased mitotic activity. Immunohistochemistry confirmed the diagnosis of lymphoma.
Based on imaging and histopathological findings, the patient was diagnosed with pediatric intra-abdominal lymphoma and referred for oncological management.

Discussion
Pediatric lymphoma demonstrates unique clinical and radiological features compared to adult lymphoma. Non-Hodgkin lymphoma is more frequently associated with extranodal involvement and rapid tumor growth in children. The abdomen is one of the most common extranodal sites, often involving mesenteric, retroperitoneal, and peritoneal lymph nodes.
Clinical Presentation
Symptoms of abdominal lymphoma are often vague and nonspecific. Constitutional symptoms such as fever, weight loss, and fatigue are common and collectively referred to as B symptoms. The lack of specific clinical findings frequently delays diagnosis, emphasizing the importance of imaging in early disease detection.
Role of Imaging
Computed Tomography
CECT remains the cornerstone imaging modality for evaluation of abdominal lymphoma. CT provides excellent spatial resolution and helps assess nodal size, distribution, organ involvement, and vascular relationships.
The sandwich sign is a well-recognized CT finding in mesenteric lymphoma and refers to mesenteric vessels encased by enlarged lymph nodes. Although not pathognomonic, this sign strongly suggests lymphomatous involvement and helps differentiate lymphoma from other abdominal neoplasms.
CT also helps identify complications such as bowel obstruction, vascular compression, and organ infiltration, which are critical for treatment planning.
PET-CT
PET-CT has revolutionized lymphoma imaging by combining metabolic and anatomical evaluation. FDG uptake reflects tumor metabolic activity, allowing detection of viable tumor tissue even before morphological changes occur.
PET-CT plays a crucial role in:
· Initial staging
· Detection of occult disease
· Assessment of treatment response
· Identification of residual or recurrent disease
· Prognostic stratification
Several studies have demonstrated that PET-CT improves staging accuracy and influences therapeutic decisions in pediatric lymphoma. Early metabolic response assessment using PET-CT is also associated with improved clinical outcomes.
Differential Diagnosis
The differential diagnosis of pediatric intra-abdominal nodal masses includes tuberculosis, metastatic disease, sarcoma, and inflammatory conditions. Tuberculous lymphadenitis may mimic lymphoma; however, imaging features such as necrosis and calcification are more commonly associated with tuberculosis. Histopathological confirmation is therefore essential.
Histopathological Correlation
Histopathological examination remains the gold standard for definitive diagnosis and subtype classification. Immunohistochemistry further aids in differentiating lymphoma subtypes, which is crucial for selecting appropriate chemotherapy protocols.
Prognostic Implications
Pediatric lymphoma generally demonstrates favorable prognosis with early diagnosis and prompt treatment. Multimodality imaging allows accurate staging and guides therapy, thereby improving survival outcomes.
This case highlights the importance of recognizing characteristic imaging features such as nodal conglomeration, vascular encasement, and sandwich sign. PET-CT provides valuable metabolic information that complements anatomical imaging and facilitates comprehensive disease evaluation.

Conclusion
Pediatric intra-abdominal lymphoma is an important differential diagnosis in children presenting with constitutional symptoms and abdominal masses. Multimodality imaging plays a vital role in early detection, staging, and treatment planning. CECT provides detailed anatomical evaluation, while PET-CT offers metabolic characterization and improves staging accuracy. Histopathological confirmation remains essential for definitive diagnosis. Early recognition and appropriate management significantly improve clinical outcomes in pediatric lymphoma.

Ethical Approval and Consent
Written informed consent was obtained from the patient’s guardian for publication of clinical details and imaging findings.

Conflict of Interest
The authors declare no potential conflict of interest.
[bookmark: _GoBack]
References
1. Biko DM, Anupindi SA, Hernandez A, Kersun LS. Childhood lymphoma: imaging features and staging. Radiographics. 2012;32(5):1545-1560.
2. Cheson BD, Fisher RI, Barrington SF, Cavalli F, Schwartz LH, Zucca E, et al. Recommendations for initial evaluation, staging, and response assessment of lymphoma. J Clin Oncol. 2014;32(27):3059-3068.
3. Barrington SF, Mikhaeel NG, Kostakoglu L, Meignan M, Hutchings M, Mueller SP, et al. Role of imaging in the staging and response assessment of lymphoma. Lancet Oncol. 2014;15(10):e452-e462.
4. Adams HJA, Nievelstein RAJ, Kwee TC. Prognostic value of FDG PET in pediatric lymphoma. Eur J Nucl Med Mol Imaging. 2015;42(1):48-57.
5. O’Connor OA, Tobinai K. PET-CT in lymphoma: improving staging and treatment response assessment. Blood. 2019;133(19):2025-2034.
6. Minard-Colin V, Brugieres L, Reiter A, et al. Non-Hodgkin lymphoma in children and adolescents: progress through effective collaboration. Cancer Treat Rev. 2015;41(8):728-735.
7. Kluge R, Chavdarova L, Hoffmann M, et al. FDG PET/CT in staging and response evaluation of pediatric lymphoma. Eur J Nucl Med Mol Imaging. 2018;45(10):1777-1788.




