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Case Study

Should bilateral (versus unilateral) bone marrow biopsies be routine in paediatric classical Hodgkin Lymphoma where PET-CT is unavailable?
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Abstract

Introduction: Paediatric classical Hodgkin Lymphoma (cHL) can be treated successfully with modern therapeutic regimens. In the context of risk-adapted treatment strategies, accurate staging and risk stratification are crucial to improve outcomes. Although fluorodeoxyglucose positron emission tomography-computed tomography (PET-CT) detects bone marrow (BM) involvement accurately in cHL and is recommended over BM biopsies in the staging of paediatric cHL, this imaging modality is not widely available in most African countries, and BM biopsies continue to be performed.

Case presentation: An 8-year-old HIV-negative boy from Lesotho was referred to the Universitas Academic Hospital Paediatric Oncology Unit, South Africa, in March 2024, with a 2-year history of a progressively enlarging neck mass, fever, loss of appetite, hepatosplenomegaly, and cytopenias. Bilateral BM aspirate and trephine biopsies revealed discrepant results: The right-sided biopsy showed only reactive features, whereas the left side confirmed a diagnosis of stage 4 cHL.

Management and Outcome: The child was initiated on the high-risk arm of the South African cHL treatment protocol. Owing to availability and cost constraints, a PET-CT could neither be done at diagnosis nor to evaluate his initial therapeutic response. Instead, repeat bilateral BM and CT investigations were performed to guide management as per the protocol. He completed all treatment and remains in complete remission 2 years later.

Conclusion: Delayed referral and diagnosis of paediatric cancers remain a problem in Africa and may contribute to advanced disease at presentation. In this child, correct staging and risk stratification of cHL ensured optimal treatment selection and a favourable outcome.

What this study adds: Bilateral, rather than unilateral BM biopsies should be considered for cHL staging where PET-CT is unavailable.
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Introduction

Classical Hodgkin Lymphoma (cHL) is a common childhood cancer that can be treated successfully with modern therapeutic regimens.1 In contrast with early-stage disease, which commonly responds to less toxic combinations of chemotherapy and involved field radiation, advanced-stage cHL requires extended cytotoxic therapy.1 In the context of risk-adapted treatment strategies, accurate staging and risk stratification at diagnosis and follow-up are crucial to improve outcomes.1

Detection of bone marrow (BM) involvement assigns patients to Lugano stage 4, which influences treatment and prognosis.1,2 Fluorodeoxyglucose positron emission tomography-computed tomography (PET-CT) has become the most valuable tool to assess the extent of cHL at diagnosis, assist with optimal treatment selection, and assess response to treatment, replacing the need for histopathological analysis for BM involvement.2,3,4 However, in resource-restricted settings, access to PET-CT remains limited, and assessment of BM biopsies remains an important staging strategy.2,4,5,6 Unlike PET-CT, which examines the entire BM, histopathological analysis is limited to the small portion of the BM that was biopsied, and may miss focal involvement.1,2 However, compared with unilateral biopsies, bilateral BM biopsies may improve the detection of BM involvement by cHL by up to 22%.7,8

Anecdotally, bilateral diagnostic and staging BM biopsies for cancers are performed routinely in paediatric oncology units in South Africa. To illustrate the value of bilateral BM biopsies in the diagnosis and staging of paediatric cHL where PET-CT is unavailable, we report a case of stage 4 cHL with discrepant bilateral BM results following a 2-year diagnostic delay.

Ethical considerations

Ethics approval for this case study was obtained from the Health Science Research Ethics Committee of the University of the Free State (UFS-HSD2025/0278/2608). The child’s mother provided written informed consent, while the child provided written informed assent for publication of this case study.

Case presentation

An 8-year-old HIV-negative boy from Lesotho was referred to the Universitas Academic Hospital Paediatric Oncology Unit, Bloemfontein, South Africa, in March 2024, with a 2-year history of a progressively enlarging neck mass, fever, loss of appetite, and massive hepatosplenomegaly. Histology from an excision lymph node biopsy performed in Lesotho revealed morphologic features suggestive of cHL: partial replacement of nodal architecture by large tumour cells with prominent eosinophilic nucleoli and ample amophilic cytoplasm, surrounded by an inflammatory cell infiltrate. However, no immunohistochemistry was performed, and a definitive diagnosis could not be confirmed. Upon arrival in Bloemfontein, the child’s full blood count showed anaemia (haemoglobin 9.6 g/dL) and thrombocytopenia (platelet count 65 × 109/L) with a normal white cell count (3.67 × 109/L). The cytopenias were suggestive of BM metastasis, and bilateral diagnostic and staging BM aspirate and trephine biopsies were performed subsequently over the left and right superior iliac crests; both good quality with minimal trauma in the form of plasma extravasation and intramedullary bleeding. The right-sided trephine biopsy (25 mm in length) showed reactive features with no evidence of neoplasm (Figure 1a). In contrast, the left-sided biopsy (15 mm long) showed a distinct localised area of fibrohistiocytic change (Figure 1b). Embedded in this inflammatory background were several large lymphoma cells with prominent eosinophilic nucleoli, confirmed to be Hodgkin-Reed-Sternberg cells with immunohistochemistry (CD30+/CD45-/PAX5+/CD15+/EBER-ISH+/CD20-/CD3-) (Figure 1b inserts). A diagnosis of stage 4 cHL was made on this BM biopsy.
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Management and outcome

Based on his advanced stage and high-risk presentation, the patient was initiated on the high-risk arm of the South African cHL treatment protocol. Until the end of 2025, Universitas Academic Hospital did not have a PET-CT scanner and, owing to cost constraints, a limited number of private referrals were permitted for PET-CT at a given interval. Consequently, a PET-CT could neither be done at diagnosis nor after two induction cycles of doxorubicin, bleomycin, vinblastine, and dacarbazine (ABVD) to evaluate response. Instead, repeat bilateral BM investigations and surveillance computerised tomography (CT) were performed, demonstrating no residual BM involvement, but CT showed < 50% shrinkage of measurable disease. As per the protocol, a partial response with < 50% reduction of measurable disease in any one axis or Deauville score 4 or 5 was defined as a ‘slow early response’.5 Accordingly, the patient, being high-risk, received four cycles of cyclophosphamide, vincristine sulphate, prednisone and dacarbazine, and involved field radiotherapy.5 At this stage, an interim PET-CT could be obtained for revaluation, and demonstrated no evidence of active lymphoma. The child completed all treatment and remains in complete remission 2 years later.

Discussion

This case highlights the value of bilateral over unilateral BM biopsies in the diagnosis and staging of cHL where PET-CT is unavailable. In addition, it provides insight into some of the diagnostic and treatment challenges of paediatric cHL in South Africa.

Standardised cHL guidelines have been shown to improve survival in paediatric cHL.9 However, these guidelines were created for use in high-income countries with adequate access to resources such as imaging modalities, salvage therapies, and excellent supportive care, but are used frequently without adaptation in low- and middle-income countries.5,9

Bilateral versus unilateral BM biopsies in cHL where PET-CT is unavailable

Geel et al.5 recently demonstrated improved survival of children and adolescents with cHL in South Africa, an upper middle-income country, who were treated on a harmonised protocol that encouraged risk-stratified, response-adapted treatment. The authors acknowledged that BM biopsies are no longer required for paediatric cHL when PET-CT is available for staging and response assessment.2,4,5 However, since most African countries do not have access to PET-CT, they continue to recommend BM biopsies and surveillance CT in resource-restricted settings.5 No specific recommendation was made regarding bilateral BM biopsies.

The Lugano classification, which omits routine BM biopsy staging in cHL, recommends a unilateral 25 mm BM biopsy where this is required in the absence of PET-CT.4 International Council for Standardization in Hematology guidelines for the standardisation of BM specimens and reports recommend a minimum biopsy length of 20 mm, and suggest that bilateral BM biopsies may be performed to increase the yield of detecting focal lesions.10 In this patient, the right-sided biopsy, which had an adequate length of 25 mm, showed only reactive features. The left-sided biopsy (15 mm) did not meet the recommended biopsy length requirements. Nevertheless, focal BM involvement by cHL was demonstrated on this side. These findings suggest that not only biopsy length, but also laterality may increase the yield of detecting focal BM lesions, and provides anecdotal support for the International Council for Standardization in Hematology suggestion to perform bilateral BM biopsies.

In addition to the anecdotal nature of a single case report, the lack of comparator data in the form of a PET-CT at initial staging limits the definitive value and generalisability of our observations. However, the value of bilateral BM biopsies in the staging of cancers has been demonstrated in several studies, including a local study by Van Marle et al.7,8,11,12 Of the 118 paediatric cancer patients included in this study, 28 patients had BM metastases, of which five (17.8%) had discrepant left and right BM involvement.11 Two of the five discrepant cases (40%) were children with cHL.11 Larger studies have documented discrepant BM involvement by lymphoma in 39% – 43% of cHL, and 9% – 22% of NHL.7,8 Wang et al.8 included 362 patients with cHL in their study. Of the 36 BM specimens (9.9%) that demonstrated involvement by cHL, 22/36 specimens (61%) showed bilateral involvement, while 14/36 specimens (39%) showed only unilateral involvement. Of the 97 patients with cHL included in the study by Brunning et al.,7 seven patients had BM involvement and in three patients (43%) tumour was detected on only one side. In contrast with these studies, unilateral BM involvement was less frequent in a single-centre retrospective South African study by Phillips and Opie6: 10.7% of cHL with BM involvement (3.8% of all cHL; n = 6) and 7.2% of NHL with BM involvement (3.2% of all NHL; n = 19). Another interesting observation from this study was the rate of BM involvement (35.7%) in newly diagnosed cHL (n = 157), which far exceeded the developed world rate of 5%.6 Late presentation at diagnosis and initial misdiagnosis as tuberculosis were proposed as possible explanations.6

Ultimately, larger prospective studies are needed to validate current recommendations about BM biopsy length and laterality in the setting of paediatric cHL where PET-CT is unavailable.

Diagnostic and treatment challenges of paediatric cHL in South Africa

The late and advanced stage of presentation of our patient is not unique in the South African context. Geel et al.5 reported that 87/132 (66%) of the children with cHL in South Africa presented with high-risk disease and advanced clinical stage. These observations may, in part, be explained by the delayed diagnosis of paediatric cancers in resource-restricted settings.13

Prospective data on cHL survival from other African countries are minimal.5 Disparities in survival rates in childhood cancer are wide, ranging from 30% in low- and middle-income countries to 80% in high-income countries.13 In this context, the World Health Organization’s Global Initiative for Childhood Cancer focuses on six index cancers, including cHL.14 Factors that contribute to the global differences in cancer outcomes in children include access to diagnostics or therapeutics, human resources, financial barriers, lack of supportive care, and more advanced stages at diagnosis in low- and middle-income countries.15 Cotache-Condor et al.13 found the barriers to timely childhood cancer care to be multifactorial across the continuum of care, with key determinants including geographic, social, financial, health system, and health policy factors. All of these factors were barriers that contributed to the 2-year delay between symptom onset and referral of our patient from rural Lesotho to a paediatric oncology unit in South Africa. However, correct staging and risk stratification at diagnosis and follow-up ensured optimal treatment selection and a favourable outcome.

Teaching points


	Multifactorial barriers to timely childhood cancer care in Africa may contribute to advanced stage, including BM involvement, at presentation.

	Accurate staging and risk stratification is crucial to optimise outcomes in paediatric cHL.

	Bilateral BM biopsies should be considered where PET-CT is not available for staging of cHL.

	In addition to an adequate biopsy length (20 mm – 25 mm), bilateral over unilateral BM biopsies may increase the yield of detecting focal lesions in cHL.



Conclusion

Delayed diagnosis of paediatric cancers remains a problem in Africa and may contribute to advanced disease stage, including BM involvement, at diagnosis. Although PET-CT detects BM involvement accurately in cHL and is recommended over BM biopsies in the staging of paediatric cHL, this imaging modality is not available widely in most African countries, and BM biopsies continue to be performed. This case suggests that bilateral BM biopsies may increase the yield of detecting focal lesions in cHL and should be considered in children, especially where advanced-stage cHL is suspected. However, the anecdotal nature of our case report and lack of comparator data in the form of a PET-CT at initial staging limits the definitive value and generalisability of our results. Further studies are needed to guide optimal strategies for the diagnosis, staging, and restaging of cHL in resource-restricted settings, with particular focus on the value of bilateral versus unilateral BM biopsies.
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FIGURE 1: Bilateral diagnostic and staging bone marrow trephine biopsies of an
8-year-old boy, in whom stage 4 classical Hodgkin Lymphoma was diagnosed on
the left-sided biopsy, while the right-sided biopsy did not demonstrate the
lymphoma. Bone marrow biopsies were performed by the Paediatric Oncology
Unit, Universitas Academic Hospital, Bloemfontein, South Africa, on 06 March
2024 and microscopically evaluated by the National Health Laboratory Service
Universitas Academic Laboratory Haematology Department, Bloemfontein,
South Africa. (a) The right-sided trephine biopsy showed reactive features but
no evidence of neoplasm. (b) The left-sided trephine biopsy demonstrated a
distinct localised area of fibrohistiocytic change containing Hodgkin-Reed-
Sternberg cells (insert left) that were CD30 positive with Golgi accentuation
(insert right). (Haematoxylin and Eosin, 5x objective; inserts in (b), 50x objective.
Axiocam ERc 5 s [Zeiss®]).
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