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In this webinar’s discussion, we will also be joined by a multidisciplinary expert – Prof Wolfgang Wick, who 

will provide different perspectives to the discussion, for a more comprehensive approach.
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CANCER DIAGNOSIS and PATIENT JOURNEY 
50-year-old female

No relevant medical history

Oncological family history: mother breast cancer at the age of 88, maternal cousin deceased 

from breast cancer at the age of 40, maternal aunt   breast cancer > 60 year old.

March 2023

NST breast cancer ER 5%, 

PgR neg, HER2 3+,

ki67 25-30% cT1cN1M0 

(AJCC 8th Ed Stage IIA) 

Neoadjuvant 

EC x4 cycles 

followed by 

paclitaxel x 12 

cycles, plus 
Trastuzumab

April-September 2023

Quadrantectomy+ LS

ypTisG3ypN0 (0/4)

September 2023 October 2023- June 2024

Adjuvant

Trastuzumab

Total body CT negative 

for secondarisms BRCA1/2 wt



CNS disease recurrence: presentation

July 2024

Clinical presentation: headache, nausea and vomiting, 

neurocognitive changes and loss of consciousness

Brain CT scan (25 Jul 2024): occurence of multiple 

secondary lesions with compression at the level of 4th 

ventricle and tonsillar herniation

Brain MRI (27 Jul 24): confirmed TC finding an evidence of 

leptomeningeal dissemination (linear+nodular) and 

hydrocephalus.

25 Jul 2024 admitted 

to the emergency room



CNS disease recurrence: initial approach 
July 2024

Neurosurgery (26 Jul 24): ventriculostomy

CSF analysis: equivocal (only 3 mL) presence of blood cells

LM diagnosis probable (type IID) 1

1)Le Rhun E, et al, «Leptomeningeal metastasis from solid tumours: EANO/ESMO Clinical Practice Guideline for diagnosis, treatment and follow-up” ESMO Open 2023

During hospitalization started:

-Mannitol 18% every 8 hours 

-Dexamethasone 8mg/bid ev.  

-Sulfamethoxazole + Trimethoprim 160+800 mg (profilaxy) 1 tablet every other day



RISK FACTORS 1,2,3

1) ER receptor negativity→ ER 5%

2) High  histological grade→ G3

3) HER 2 overexpression→3+

4) Time interval from diagnosis to development of metastatic disease ≤ 6 months since the end 

of adjuvant treatment→ 1 month

5) The incidence of CNS involvement is independent of PCR3

Brain metastases (BM)  cumulative incidence HER2+ Breast Cancer: 31% 

Leptomeningeal disease (LM) cumulative incidence HER2+ Breast Cancer: 10%

1 )Kuksis M, et al. “The incidence of brain metastases among patients with metastatic breast cancer: a systemic reviw and metanalysis”Neuro Oncol. 2021

2) Darlix A, et al. “Impact of breast cancer molecular subtypes on the incidence, kinetics and prognosis of central nervous system metastases in a larger multicentre real-life cohort.”Br J Cancer 2019

3) Ferraro E, et al. “Incidence of brain metastases in patients with early HER2-positive breast cancer receiving neoadjuvant chemotherapy with trastuzumab and pertuzumab”NPJ Breast Camcer 2022



Trastuzumab Deruxtecan

MANAGEMENT

Gennari A, et al. « ESMO Clinical Practice guideline for the diagnosis, staging and treatment of 

patients with metastatic breast cancer. Annals of Oncology 2021

cxx Aug 24 (2 months 

after the end of adjuvant 

treatment)

…..

Neurosurgical controindicated for LM 

Radiotherapy controindicated for tonsillar 

erniation



OUTCOMES

Clinical complete regression of neurological symptoms

MRI after 3 cycles of Trastuzumab Deruxteca→RP

CSF not repeated

Baseline MRI 

(25.07.24)

After 3 cycles MRI 

(30.09.24)



OUTCOMES and COMPLICATIONS

22th September 2024

After 3 cycles of Trastuzumab Deruxtecan…

G2 pancytopenia with a finding of hypogammaglobulinemia and CMV infection (CMV DNA 4.67x10^5 UI/ml) 

treated with:

– Hemotransfusion

– Ganciclovir 5 mg/kg bid

– Immunoglobulin 30 g EV



DISCUSSION

1) Role of baseline CNS MRI  for high risk patients ?

2) Loco-regional treatment for LM disease ?

3) Adverse events of prolonged corticosteroid treatment ?
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QUESTIONS ARISED FROM THE CLINICAL CASE

1- How to diagnose LM?

2- Which (standard) systemic and loco-regional treatment for LM?

3- How to assess treatment response?



Clinical presentation: headache, nausea and vomiting, neurocognitive

changes and loss of consciousness

Brain CT scan: occurence of multiple secondary lesions with 

compression at the level of 4th ventricle and tonsillar herniation

Brain MRI: confirmed TC finding an evidence of leptomeningeal

dissemination (linear+nodular) and hydrocephalus.

CSF analysis: equivocal (only 3 mL) presence of blood cells

LM diagnosis probable (type IID) 1

1)Le Rhun E, et al, «Leptomeningeal metastasis from solid tumours: EANO/ESMO Clinical Practice Guideline for diagnosis, 

treatment and follow-up” ESMO Open 2023

How was LM disease diagnosed?



Diagnostic criteria and level of evidence for LM

Type A: LM with typical linear MRI abnormalities; type B: LM with nodular disease; type C: LM with both linear and nodular disease; 

type D: LM without MRI abnormalities (except hydrocephalus).
CSF, cerebrospinal fluid; LM, leptomeningeal metastasis; MRI, magnetic resonance imaging; NA, not applicable.
"Requires a history of cancer with a reasonable risk of LM and consideration of alternative diagnoses.

•Including in patients with a history of cancer.

1)Le Rhun E, et al, «Leptomeningeal metastasis from solid tumours: EANO/ESMO 

Clinical Practice Guideline for diagnosis, treatment and follow-up” ESMO Open 2023

How to diagnose LM disease?



Recommended evaluation of suspected LM to establish the level of evidence for the diagnosis

1)Le Rhun E, et al, «Leptomeningeal metastasis from solid tumours: EANO/ESMO 

Clinical Practice Guideline for diagnosis, treatment and follow-up” ESMO Open 2023

DIAGNOSIS OF LM



DIAGNOSIS OF LMD

Recommendations

A detailed neurological evaluation, cerebrospinal MRI and CSF studies using optimised analysis conditions [EANO: III, 

B; ESMO: IV, B]. 

Typical clinical signs of LM, such as headache, nausea and vomiting, mental changes, gait difficulties, cranial nerve

palsies with diplopia, visual disturbances, hearing loss, sensorimotor deficits of extremities and cauda equina 

syndrome, radicular, neck and back pain, especially in a patient with cancer, should alert clinicians to consider LM 

[EANO: III, B; ESMO: IV, B]. 

Brain MRI should include axial T1-weighted, axial FLAIR, axial diffusion-weighted, axial T2-weighted, postgadolinium

3D T1-weighted and post-gadolinium 3D FLAIR sequences. Spinal MRI should include post-gadolinium sagittal T1-

weighted sequences. Spine sagittal T1- weighted sequences without contrast and sagittal fatsuppression T2-weighted 

sequences, combined with axial T1-weighted images with contrast of regions of interest, may also be considered

[EANO: III, B; ESMO: III, B]. 

One repeat lumbar puncture with optimised analysis conditions should be carried out in patients with suspected LM 

and initial negative or equivocal cytological CSF studies [EANO: IV, NA; ESMO: V, NA].

1)Le Rhun E, et al, «Leptomeningeal metastasis from solid tumours: EANO/ESMO Clinical Practice Guideline for diagnosis, treatment and follow-up” ESMO Open 2023



Trastuzumab Deruxtecan

Gennari A, et al. « ESMO Clinical Practice guideline for the diagnosis, staging and treatment of patients with metastatic

breast cancer. Annals of Oncology 2021

MANAGEMENT of LM (clinical case)



TREATMENT OF LM (RECOMMENDATIONS)

- Intra-CSF pharmacotherapy should be considered for

patients with type IA/C LM [EANO: III, B; ESMO: III, B].

- ventricular rather than lumbar route [EANO: IV, NA;

ESMO: V, NA].

- Systemic pharmacotherapy based on the primary tumour

and previous treatment should be considered for most

patients with type B/C LM [EANO: IV, NA; ESMO: V, NA].

- RT (IFRT/CSI) should be considered for focal

symptomatic lesions and extensive nodular or

symptomatic linear LM [EANO: IV, NA; ESMO: V, NA]. NA;

ESMO: V, NA].

➢ WBRT and/or focal spine RT

➢ CSI

➢ SRS/SRT

➢ oral abemaciclib (n=1); 

➢ intravenous paclitaxel trevatide (n=1); 

➢ oral lapatinib (n=1); 

➢ oral tucatinib in combination with capecitabine 

and trastuzumab (n=1);
➢ intravenous trastuzumab deruxtecan (n=1)

➢ intravenous pembrolizumab (n=2); 

➢ intravenous nivolumab and ipilimumab (n=1);

➢ bevacizumab, etoposide, and cisplatin (n=1); 

➢ oral temozolomide as monotherapy (n=1) or
in combination with intravenous irinotecan (n=1)

➢ MTX, Cytarabine, Lyposomal cytarabine, 

Thiotepa

1 ) 1)Le Rhun E, et al, «Leptomeningeal metastasis from solid tumours: EANO/ESMO Clinical Practice Guideline for diagnosis, treatment and follow-up” ESMO Open 2023

2) Bartsch R et al., Pharmacotherapy for leptomeningeal disease in breast cancer :Cancer Treatment Reviews, 2024



1)Le Rhun E, et al, 

Treatment 

algorithm for the 

management of 

patients with LM.



Bartsch R et al., Pharmacotherapy for leptomeningeal disease in breast cancer :Cancer Treatment Reviews, 2024

➢ oral abemaciclib (n=1); phase II study in 10 patients with breast cancer (7 with HER2–/HR+ 
disease), median PFS and OS 5.9 and OS 8.4 months, Grade ≥ 3 AE in ≥ 10 %

➢  intravenous paclitaxel trevatide (n=1); 28 had LMD (16 HER2+, 17 ER+, 15 PR+, and four TNBC), 
median PFS and OS 3.4 and 8.0 months, Grade ≥ 3 AE in ≥ 10 %

➢ oral lapatinib (n=1); phase I study, 11 pts (5 LMD), one PR
➢ oral tucatinib in combination with capecitabine and trastuzumab (n=1); 17 pts Her2+, 

median f-up 17 months, median time to CNS progression 6.9  and median OS 11.9 months. G3 in 
≥ 10 % of patients

➢ intravenous trastuzumab deruxtecan (n=1); 19 patients with HER2+ LMD, median PFS and OS 
were not reached at a median f-up of 17 m., IC objective response rate in 78%; 8 patients with HER2+ 
with a clinical response; after MRI 4 PR and 4 SD

➢ intravenous pembrolizumab (n=2); 20 patients in Brastianos et al. [32], CNS responses 
(per Immunotherapy RANO) included 11 with stable disease (55 %)

➢ Lyposomal cytarabine (n=1); 27 patients with HER2+ and 68 HER2- LMD; median PFS and OS 2.4 
and OS 3.8 months

WHICH SYSTEMIC AND INTRA-CSF TREATMENTS FOR HER2+ LM?

https://www.sciencedirect.com/science/article/pii/S0305737223001469?via%3Dihub
https://www.sciencedirect.com/topics/medicine-and-dentistry/immunotherapy


Yang et al.:Randomized Phase II Trial of Proton Craniospinal Irradiation Versus Photon Involved-Field Radiotherapy for Patients With Solid Tumor Leptomeningeal Metastasis, J Clin Oncol. 

2022 Jul 8;40(33):3858–3867

WHICH LOCO-REGIONAL TREATMENT FOR LM DISEASE?

CNS PFS of 7.5 months 
vs 2.3 months (P < .001

OS benefit with pCSI: 
median OS of 9.9 
months vs 6.0 months 
(95%, P = .029



Monitoring and follow-up: Recommendations

1)Le Rhun E, et al, «Leptomeningeal metastasis from solid tumours: EANO/ESMO 

Clinical Practice Guideline for diagnosis, treatment and follow-up” ESMO Open 2023

✓ The use of standardised scorecards for the assessment of clinic status, as well as 

imaging and CSF cytology data, are recommended for patient follow-up [EANO: IV, 

NA; ESMO: V, NA]. 

✓ A detailed neurological examination using a standard evaluation form should be 

carried out every 2 months for the first 6 months and every 3 months thereafter in 

stable patients or at radiological progression or when new neurological symptoms or 

signs are reported [EANO: IV, NA; ESMO: V, NA]. 

✓ Cerebrospinal MRI should be carried out every 6-12 weeks and at any timepoint 

where clinical progression is suspected [EANO: IV, NA; ESMO: V, NA]. 

✓ CSF studies should be carried out every 6-12 weeks in patients undergoing intra-

CSF pharmacotherapy [EANO: IV, NA; ESMO: V, NA]

HOW TO ASSESS TREATMENT RESPONSE?



MONITORING AND FOLLOW-UP

LM overall response assessment

1)Le Rhun E, et al, «Leptomeningeal metastasis from solid tumours: EANO/ESMO Clinical Practice 

Guideline for diagnosis, treatment and follow-up” ESMO Open 2023



SUMMARY

Patients with LM should undergo high quality brain and spine MRI with and without contrast at 

the time of diagnosis and for routine disease monitoring.

CSF cytology remains the gold standard for LM diagnosis. CSF sampling should be 

performed in all patients with suspicious leptomeningeal enhancement to confirm the 

diagnosis of LM.

Systemic therapies with CNS bioactivity and blood-CSF barrier permeability should be 

prioritized in all patients with LM. Current intrathecal therapies (eg, methotrexate, cytarabine, 

thiotepa, topotecan) have showed a median survival around 4 months.

LM disease is a disseminated neuraxial process. IFRT (WBRT or focal cranial or spinal RT) 

are palliative interventions and have not been proven to improve survival. CSI may be a 

therapeutic option in selected patients.



esmo.org

Contacts ESMO 

European Society for Medical Oncology 

Via Ginevra 4, CH-6900 Lugano

T. +41 (0)91 973 19 00

esmo@esmo.org

THANK YOU



Henk van Halteren, Medical Oncologist

Department of Medical Oncology

ADRZ hospital, Goes, the Netherlands

ESMO GUIDELINES WEBINAR SERIES, ON THE TOPIC OF 
LEPTOMENINGEAL METASTASIS FROM SOLID TUMOURS

Implementation Issues from the Practising Oncologists` standpoint



The ESMO POWG serves to identify the practice needs of oncologists 

who are hospital and office-based by developing educational services, 

practice tools and quality indicators that will facilitate the implementation 

of best practice at the point of care.

The POWG members are relevant stakeholders to the ESMO Guidelines Webinars as experts who are 

consulting and implementing the guidelines in their daily practices

For more information about the ESMO POWG visit esmo.org 

Don’t miss:

➢ The «ESMO Checklists» on OncologyPRO
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