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Leptomeningeal carcinomatosis from breast cancer 

initially mimicking cerebral infarction on MRI✩ 
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a b s t r a c t 

A female patient in her early 50s with breast cancer underwent breast-conserving surgery, 

followed by radiation therapy. She developed multiple lung and bone metastases and was 

started on chemotherapy with bevacizumab and paclitaxel 3 years later. After 6 months of 

chemotherapy, she developed a decline in conversation and memory. Magnetic resonance 

imaging (MRI) was conducted and showed multiple cortical and subcortical lesions and nod- 

ules with restricted diffusion but with no contrast enhancement on gadolinium (Gd) en- 

hanced T1-weighted image, raising a suspicion of Trousseau’s syndrome. A follow-up MRI 

revealed unchanged signal intensity of the lesions but with minimal enlargement. The cere- 

brospinal fluid cytology was negative for malignancy. Consequently, an open biopsy of the 

cortical lesion was conducted. Histopathology showed that the tumor cells were morpho- 

logically similar to the primary breast cancer extending from the brain surface along the 

Virchow–Robin spaces, which yielded a diagnosis of leptomeningeal carcinomatosis from 

breast cancer. Contrast enhancement on Gd-MRI may be impaired in case of tumor spread 

along the perivascular space or in patients treated with bevacizumab. 

© 2024 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

Introduction 

Leptomeningeal carcinomatosis (LC) is an advanced stage of
cancer; however, with early diagnosis and appropriate ther-
apeutic strategies, patient’s prognosis can be improved [ 1 ,2 ].
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Furthermore, contrast-enhanced magnetic resonance imag-
ing (MRI) is a useful tool for LC diagnosis, which demon-
strates leptomeningeal enhancement [ 1 ]. Conversely, cancer-
related thromboembolism, such as deep vein thrombosis, pul-
monary embolism, and cerebral infarction, can occur in pa-
tients with cancer, referred to as Trousseau’s syndrome [ 3 ].
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Here, we present a case of LC from breast cancer that was ini-
tially suspicious of Trousseau’s syndrome owing to the lack
of enhancement and the findings resembling cortical laminar
necrosis, leading to a delay in diagnosis and treatment. 

Case report 

A female patient in her early 50s was diagnosed with breast
cancer (cT2N1M0, stage IIB). Biopsy demonstrated invasive
ductal carcinoma, negative for estrogen receptor (ER) and
progesterone receptor (PgR), human epidermal growth fac-
tor receptor 2 (HER2) score of 2 (fluorescence in situ hy-
bridization negative), and a Ki-67 index of 75%. Thereafter,
she received preoperative chemotherapy, followed by breast-
conserving surgery with axillary lymph node dissection. After
surgery, she underwent radiotherapy and 6 months of adju-
vant chemotherapy, and she was undergoing close monitoring
for 2 years without further treatment. 

Three years after the initial diagnosis of breast cancer,
the patient was diagnosed with multiple lung and bone
metastases on computed tomography. She was started on
chemotherapy with bevacizumab and paclitaxel. 

After 6 months chemotherapy initiation, she was referred
to the outpatient department due to a decline in conversa-
tion and memory. MRI showed multiple cortical and subcor-
Fig. 1 – Initial brain MRI (A-E) and follow-up MRI (F-H). Multiple c
diffusion-weighted image (DWI) (A) and fluid-attenuated inversio
diffusion coefficient map (C). Scattered high signal intensity alon
contrast enhancement on gadolinium (Gd) enhanced T1-weighte
lesions remained unchanged with slight increase in size (F). No c
T1-weighted image (G). A linear lesion with high signal intensity
site (H, circle). 
tical lesions, which revealed restricted diffusion but failed to
demonstrate contrast enhancement on gadolinium (Gd) en-
hanced T1-weighted image ( Figs. 1 A–E). Trousseau’s syndrome
was suspected, and aspirin was initiated. A month after, a
repeat MRI was conducted due to lightheadedness. The sig-
nal intensity of the lesions on DWI remained unchanged with
minimal increase in size, which was atypical for Trousseau’s
syndrome. However, due to the lack of contrast enhancement,
further examination was not performed to examine suspi-
cious brain metastases. She developed dysphagia and neu-
rological dysfunction, including impaired consciousness and
paralysis, which gradually progressed. On the MRI performed
2.5 months after the initial one, further enlargement was ob-
served and a minimal increase in lesions with a similar signal
( Figs. 1 F and G). 

As metastatic lesions were suspected, a CSF examination
was conducted. The CSF examination demonstrated mild ele-
vations in protein and interleukin 6; however, the CSF cytology
was negative for malignancy. Consequently, an open biopsy of
the brain lesion was conducted to confirm the diagnosis. The
lesion in the right temporal lobe ( Fig. 1 H) including the cortex
and white matter was sampled in a 1.5-cm block. Histopathol-
ogy revealed tumor cells extending from the brain surface
along the Virchow–Robin spaces ( Figs. 2 A and B) but with no
invasion in the surrounding brain parenchyma. Within the
parenchyma, no apparent mass was formed. The tumor cells
were morphologically similar to the primary breast cancer and
ortical and subcortical high signal intensity on 

n recovery sequences (B), and low values on apparent 
g the cortex on T1-weighted images (D, arrowheads). No 

d image was observed (E). On follow-up DWI, the signal of 
ontrast enhancement was observed on Gd-enhanced 

 on T1-weighted images was also observed in the biopsied 
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Fig. 2 – Histopathology of biopsied specimen from the right temporal lobe (A-C; hematoxylin and eosin stain, D; CD31 
immunohistochemical staining, bars represent 100 μm). Atypical cells with enlarged nuclei along the arachnoid and in the 
subarachnoid space (A). Tumor cells extending from the brain surface along the Virchow–Robin space (B). Perivascular space 
of micro vessels was filled with tumor cells (C). The vessel lumen collapses due to compression by tumor cells (D). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

immunohistochemically positive for CK7 and GATA3, but neg-
ative for CK20. Biomarker expression was ER and PgR nega-
tive, with a HER2 score of 2 and a Ki-67 index of 90%, closely
resembling that of primary breast cancer. Thus, a diagnosis of
Leptomeningeal carcinomatosis (LC) from breast cancer was
established. 

Whole-brain irradiation of 20 Gy in five fractions was per-
formed; however, symptoms such as impaired consciousness
and paralysis failed to improve. The patient was placed on pal-
liative care and was deceased 4 years and 4 months after her
initial breast cancer diagnosis. 

Discussion 

LC is defined as leptomeningeal infiltration, including the pia
mater, arachnoid, and subarachnoid space from a solid pri-
mary tumor [ 1 ]. In approximately 5%-10% of all solid tumors,
LC has been reported to occur, mainly in adults with breast
cancer, lung cancer, and malignant melanoma [ 2 ]. The inci-
dence of LC in breast cancer has been documented to vary
from 0.8% to 6.6% in clinical reports and 2.6%–16% in au-
topsy series [ 2 ]. However, a recent study demonstrated that LC
prevalence was only 0.3% in a consecutive, unselected series
of breast cancer cases [ 2 ]. 

To diagnose LC, CSF cytology and contrast-enhanced MRI
are commonly used. However, sensitivity varies widely (45%–
80% for cytology and 20%–91% for MRI), which renders the di-
agnosis challenging [ 2 ]. In the present case, CSF cytology was
negative. Three consecutive contrast-enhanced MRI revealed
no contrast enhancement in any of the lesions. The lack of
enhancement in the lesions, despite their continuing growth,
posed challenges in establishing the presence of metastases.
Furthermore, the T1-weighted image demonstrated a linear
lesion with high signal intensity along the cortex, leading to a
suspicion of Trousseau’s syndrome. 

The lack of a contrast enhancement has 2 possible reasons:
tumor expansion along the Virchow–Robin space and the ef-
fect of bevacizumab treatment. 

In a patient with LC from lung cancer, multiple exten-
sive lesions showed restricted diffusion but without con-
trast enhancement on Gd-MRI similar to the present case
[ 4 ]. Pathological analysis showed tumor cell infiltration via
the perivascular space and microinfarction due to intracapil-
lary infiltration [ 4 ]. However, no probable evidence of destruc-
tion of vascular structures or tumor invasion within the brain
parenchyma was observed. This absence of vascular disrup-
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tion would not induce contrast media leakage from the ves-
sels, leading to non-contrast enhancement of the lesions. 

In the present case, nodular lesions that appeared as intra-
parenchymal metastases in the deep white matter were noted.
In the previous case with LC from breast cancer, pathologic
findings showed that the tumor cells also extended along the
Virchow–Robin space and the disseminated lesions around
the brainstem infiltrated and formed a nodular lesion within
the parenchyma [ 5 ]. Similarly, in the present case, the nodular
lesions would be disseminated lesions that spread along the
perivascular spaces of medullary arteries, resulting in a lack
of contrast enhancement. 

Antiangiogenic agents, particularly those targeting the
vascular endothelial growth factor, such as bevacizumab, can
remarkably reduce contrast enhancement on Gd-MRI [ 6 ]. In
our case, the impact of bevacizumab on contrast enhance-
ment remains uncertain as we did not compare the contrast
enhancement of the lesions before and after chemotherapy.
However, bevacizumab could be responsible for the lack of en-
hancement, provided that the treatment had been adminis-
tered from 8 months prior to the initial brain MRI. 

T1-weighted images exhibited high signal intensity
along the cortex, which resembled cortical laminar necro-
sis and prompted initial suspicion of cerebral infarction.
In the biopsied specimen, a linear high signal intensity on
T1-weighted images was included and it pathologically
represented necrotic and edematous areas without evi-
dence of calcification or hemorrhage. Histopathology further
demonstrated that tumor cells occupied the perivascular
space of the microvessels in the superficial layer, resulting
in external compression ( Figs. 2 C and D). This finding could
support the ischemic changes noted. However, other poten-
tial causes, such as the effects of coagulation necrosis due to
bevacizumab treatment, could not be excluded. 

Conclusion 

It is noteworthy that contrast enhancement on Gd-MRI may
be impaired in cases of tumor spread along the perivascular
space secondary to LC or in patients treated with antian-
giogenic agents. In such cases, biopsy should be consid-
ered if contrast enhancement is absent on repeated contrast-
enhanced MRIs, and if the imaging course is atypical for
metastasis. 

Patient consent 

Written informed consent was obtained for publication of this
case report. We are retaining the agreement document with us
for own record. 
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