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A rare magnetic resonance imaging pattern of leptomeningeal
carcinomatosis: a case description
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Introduction

Leptomeningeal carcinomatosis (LC) is still a devastating
complication of cancer, and the incidence of LC in patients
with solid tumors has increased in the past decade. The
clinical presentation of LC depends primarily on the
location of involvement and is variable and nonspecific.
Median survival is low and is limited to 6-8 weeks without
tumor-specific treatment. To date, the diagnosis of LC is
still challenging. The diagnostic evaluation of suspected LC
is on clinical findings, cerebrospinal fluid (CSF) analysis,
and neuroimaging features (1). Although malignant cells in
the CSF by cytology are considered the “gold standard”,
it is usually a qualitative analysis with low sensitivity as
up to 30-50% of patients have a negative CSF result (2).
Neuroimaging is an imperative procedure for detecting
LC; about 70-80% of patients with leptomeningeal
disease present abnormalities on image scans (3). Recently,
symmetrical curvilinear cytotoxic edema along the surface
of the brainstem has been considered a probable new
magnetic resonance imaging (MRI) finding of LC (4-7).

Case presentation

A 65-year-old hypertensive man was hospitalized with
progressive worsening of unsteady gait and lower extremity
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weakness for two weeks. There was no bowel or bladder
involvement. In May 2016, he was diagnosed with an
inoperable lung adenosquamous carcinoma in the right
upper lobe confirmed by lymph node (LN) biopsy, which
had invaded the lung hilum, mediastinum, and cervical
LN, for which he received five cycles of low dose density
paclitaxel plus cisplatin (TP) chemotherapy. During these
three years, he was systemically followed once every two
months, and no abnormalities were noted on physical
examination and blood tests, including tumor markers. The
patient also underwent chest CT twice a year, and there
were no increases in the severity of the lesions.

Upon admission to our neurologic department, his
examination revealed normal higher mental functions
and intact cranial nerve function. He had decreased deep-
tendon reflexes in both lower extremities as muscle strength
was 3/5 and 4/5 in his left and right leg, respectively, and no
large fiber sensory changes in his legs/arms were found.

Laboratory examination revealed mild anemia
(hemoglobin 11.2 g/dL), serum biochemistry, HIV
and hepatitis serology, rapid plasma reagin, thyroid-
stimulating hormone, and glycated hemoglobin levels
were unremarkable. However, tumor markers: serum
carbohydrate antigen 153, carbohydrate antigen 125,
carcinoembryonic antigen, and ferritin levels were mildly
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Figure 1 Brain magnetic resonance imaging (MRI) findings. Diffusion-weighted imaging (DWI)-, apparent diffusion coefficient (ADC),

T1-, and T2-weighted images at first presentation and after intrathecal (IT) therapy is presented. Brain MR examination showed atypical
findings of leptomeningeal carcinomatosis (LC) with the pons and middle cerebellar peduncle anterior surface DWI hyperintensities (A),
ADC hypointensities (B), T'1-weighted hypointensities (C), and T2-weighted hyperintensities (D). The lesions showed no enhancement (E).
Brain MR re-examination showed the shrinkage of the LC-related DWT hyperintensities (F), low signal on ADC (G), the equal signal on
T1-weighted imaging (H), and high signal on T2-weighted imaging (I) along the anterior surface of the brainstem and the middle cerebellar
peduncle. Time-of-flight magnetic resonance angiography (TOF-MRA) (J) only demonstrated mild atherosclerosis. The black or white

arrows indicated the lesions.

elevated. Brain MRI reveals a symmetric curvilinear
apparent low signal on T1-weighted imaging (T1WI) and
apparent diffusion coefficient (ADC), high signal on T2-
weighted imaging (T2WI) and diffusion-weighted imaging
(DWI), insufficient enhancement along the anterior
surface of the pons, medulla, and the middle cerebellar
peduncle (Figure 14,B,C,D,E). Lumbar puncture with
CSF analysis was performed with an opening pressure of
>33 emH,O, which revealed a normal cell count, a mildly
elevated protein concentration (0.44 g/L), and a decrease
in glucose level (1.73 mmol/L). CSF cytology shows large,
atypical cells suggestive of LC. All investigated autoimmune
encephalitis antibodies are negative in the serum and CSE.
Given the poor prognosis of the patient, his family chose
a conservative treatment, and he was discharged from the
hospital.

However, after only six weeks, he was re-hospitalized
owing to episodic headaches and dysarthria. Four doses in
methotrexate and dexamethasone were administered by
intrathecal therapy (IT), at a frequency of twice per week.
Initially, the patient improved clinically with the regression
of headaches, followed by improved speech and awareness.
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Correspondingly, follow-up MRI showed shrinkage of
brainstem lesions, characterized by hyperintensity on DWI
and hypointense on ADC maps consistent with cytotoxic
edema (Figure 1KG,H,I 7). Unfortunately, the patient died

two weeks later because of an extensive tumor burden.

Discussion

LC is a devastating complication of nearly all systemic
tumors. It has been reported in approximately 10% of
patients with metastatic cancer in the disease’s course (1,3).
Recent advances in systemic chemotherapy and targeted
therapy have markedly improved the clinical outcomes in
patients with LC (8,9). Herein we describe a case of LC
of adenosquamous lung carcinoma with features of the
pons, medulla, and middle cerebellar peduncle anterior
surface symmetrical curvilinear cytotoxic edema without
enhancement, which was recognized as a new LC MRI
pattern in 2014 for the first time (4). We retrospectively
analyzed the details of patients with these characteristic
brainstem MRI findings, as reported in the literature. Three
of the nine cases developed parenchymal brain metastases

Quant Imaging Med Surg 2021;11(7):3367-3370 | http://dx.doi.org/10.21037/qims-20-45



Quantitative Imaging in Medicine and Surgery, Vol 11, No 7 July 2021

associated or preceded by atypical brainstem MRI findings
(4-7). The etiology and pathogenesis of this phenomenon
remain unclear. Some researchers have hypothesized that
malignant cells in the subarachnoid cisterns infiltrate the
perforating arteries along the brainstem surface and cause
microinfarctions (5,6). Because of microvascular obstruction
and insufficient collateral circulation, it is difficult for
gadolinium to reach the brainstem lesions and so the lesions
are usually not enhanced.

It is well-known that neuroimaging is a fundamental
element in the diagnosis and response evaluation for
patients with LC. Characteristic MRI abnormalities of
LC include focal or diffuse sulcal enhancement, linear
ependymal enhancement, cranial nerve or nerve root
enhancement, leptomeningeal enhancing nodules of the
brain or spinal cord, and hydrocephalus (1,3,10). Because
of the absence of these radiographic features typical of LC
in our case, the scorecard for radiographic assessment is
unsuitable for evaluating the treatment effects (1). In effect,
after regular I'T chemotherapy via lumbar puncture, the
patients symptoms of dysarthria decreased, and his mental
state improved rapidly. Concurrently, the T2 hyperintense
signal of the ventral surface of the pons persisted but
was markedly reduced compared with the pretreatment
evaluation. We hypothesize that T2 abnormalities
without enhancement could also be considered a response
determination in LC according to some circumstances, even
if it has a false-positive possibility. Similarly, Cheng ez a/. (6)
also reported that follow-up brain MRI showed persistent
hyperintensity on fluid-attenuated inversion recovery,
imaging, and restricted diffusion of the anterior brainstem
lesions after I'T chemotherapy. Although the proposal
for response evaluation remains controversial because
of its complexity, we support the view that a complete
cerebrospinal MRI should be routinely repeated to evaluate
response to treatment.

In conclusion, our case report highlights LC from
adenosquamous lung carcinoma presents the uncommon
but characteristic MRI finding of symmetric hyperintensity
on DWI and hypointensity on ADC of a non-enhancing
lesion along the surface of the ventral brainstem. To our
knowledge, interestingly, only lung cancer as a primary
tumor metastasizes to the leptomeninges and has similar
MRI findings. At present, the pathway to understanding the
pathological features associated with these imaging findings
is not yet known. A larger number of cases will be needed to
confirm these findings.
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