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• 73M with diagnosis of Waldenström 
macroglobulinemia (WM) in 2007 and 
treated with R-CVP in 2010 developed 
bilateral leg weakness while on therapy.

• Spinal MRI showed leptomeningeal 
enhancement of the cauda equina.

• CSF examination showed the presence of 
clonal lymphoplasmacytic cells, CD20+, 
CD5-, CD10-.

• A diagnosis of Bing-Neel syndrome (BNS) 
was made

A case
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• When to suspect BNS

• How to diagnose BNS

• How to treat BNS

• How to counsel BNS patients

Objectives
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Diagnostic criteria
1. IgM monoclonal protein in 

serum protein electrophoresis 
and immunofixation

2. Lymphoplasmacytic 
lymphoma in the bone marrow

3. MYD88 L265P mutation by 
AS-PCR or NGS

Alaggio et al. Leukemia 2022; ASH Image Bank 2022
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MYD88

L265P

M232T

S219C

S243N

Treon et al. N Engl J Med 2012
Xu et al. Blood 2013

MYD88 mutations Study Method %

Xu AS-PCR 93%

Poulain PCR 80%

Varettoni AS-PCR 100%

Landgren Sanger 90%

Jimenez AS-PCR 86%

Argentou PCR-RFLP 92%

Willenbacher Sanger 86%

Mori AS-PCR 80%

Ansell WES/AS-PCR 97%

Patkar AS-PCR 85%

Cao AS-PCR 92%

Giuliani AS-PCR 95%

Riva AS-PCR 89%
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Study Method %

Hunter WGS 27%

Roccaro AS-PCR 28%

Poulain NGS/Sanger 25%

Schmidt Sanger 36%

Xu AS-PCR/Sanger 40%

Ballester Sanger 25%

Cao Sanger 24%

Shin Target capture 19%

CXCR4 mutations

Milanesi et al. Int J Mol Sci 2020
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BTK is an important 
component of the 
activation pathway 
of MYD88 L265P
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Manifestations of  Waldenström Macroglobulinemia

Adapted from Derman et al. ASCO Ed Book 2022
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• No prospective studies

• Few retrospective case series

• Several case reports (anecdotes)

Limitations
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When to suspect BNS
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Castillo et al. Br J Haematol 2016

Balance disorder/disturbed gait 48%

Cranial nerve involvement 36%

Cognitive impairment 27%

Paresthesia/dysesthesia 25%

Headache 18%

Limb pain 18%

Cauda equina syndrome 14%

Simon et al. Haematologica 2015
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Castillo et al. Br J Haematol 2016

Median time from WM diagnosis
to BNS diagnosis: 3 years

Settings for BNS diagnosis:

• At WM diagnosis

• In untreated patients

• While responding to therapy

• As a late relapse
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How to diagnose BNS
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DIAGNOSIS
CSF evaluation Brain/spine MRI

Minnema et al. Haematologica 2017
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• Cytology – beware of atypical lymphocytes

• Flow cytometry

• PCR for IgH gene rearrangement

• PCR for MYD88 L265P

CSF analyses

Should match
systemic disease
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35%

24%

21%

20%

MRI findings in BNS

Brain Spine Brain and spine Normal

78%

22%

MRI findings in BNS

Abnormal Normal
35%

65%

CT findings in BNS

Abnormal Normal
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Definitive vs. probable BNS diagnosis

Definitive Diagnosis

• Presence of clonal B-cells in 
CSF or tissue biopsy with 
similar profile than systemic 

disease

• With or without leptomeningeal
enhancement or masses in MRI

Probable Diagnosis

• Abnormal MRI findings

• Without evidence of clonal B-

cells in CSF or tissue biopsy
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How to treat BNS
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Simon et al. Haematologica 2015
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Castillo et al. Br J Haematol 2016
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Chemotherapy

Vos et al. Br J Haematol 2016

Varettoni et al. Am J Hematol 2015
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Pre-treatment Post-treatment

Mason et al. Br J Haematol 2017
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Castillo et al. Blood 2019



25Wong et al. Hemasphere 2018
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Castillo & Treon. Br J Haematol 2019
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How to counsel patients with BNS
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Castillo et al. Br J Haematol 2016
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Novel treatment strategies
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New agents

Reda et al. Haematologica 2019

Badros et al. Br J Haematol 2017
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• Multicenter study
• 2+ lines of therapy (n=50)
• Only prospective study including BNS

Study of Iopofosine 131 (CLR-131) in Waldenström 
macroglobulinemia (CLOVER-WaM)

www.clinicaltrials.gov:
NCT02952508

Ailawadhi et al. ASCO 2021
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• BNS is a rare complication in patients with WM.

• It can occur at any time during the disease course.

• Diagnosis: CSF evaluation and neuroimaging (MRI)

• Treatment: BTK inhibitors (preferred), chemotherapy

• BCL2 inhibitors and iopofosine 131 are potential future 

treatment options

Conclusions
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