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Case Report
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Leptomeningeal metastasis (LM) from colorectal cancer is rare. LM is characterized by rapid progres-

sion, making diagnosis and treatment challenging, and are associated with a poor prognosis. A 63-year-

old man undergoing chemotherapy with bevacizumab for colorectal cancer was admitted to our hospi-

tal with loss of appetite. On admission, he experienced frequent episodes of loss of consciousness. Im-

aging to identify the underlying cause revealed no abnormalities. Cytological examination of cerebrospi-

nal fluid confirmed LM. Because of worsening symptoms, the patient had difficulty communicating,

thus preventing continuation of chemotherapy. He died at 3 weeks post-admission. In patients with

cancer who exhibit central nervous system symptoms without abnormal imaging findings, LM should

be considered even if the primary tumor is in the transverse colon. In such cases, cytological examina-

tion of cerebrospinal fluid and imaging studies should be conducted. This rare case of LM from colorec-

tal cancer after resection and chemotherapy with molecularly targeted agents yielded insights that

might guide future treatment strategies.
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Introduction

Leptomeningeal metastasis (LM), defined as malignant

infiltration of the pia mater and arachnoid membrane,

develops in approximately 5% of patients with cancer

and has a poor prognosis and limited treatment op-

tions1–5. Although rare, LM is increasingly being detected

in patients with melanoma6,7, lung cancer8–10, and ad-

vanced breast cancer11,12. However, in the few case reports

that have described LM from colorectal cancer, all pa-

tients had poor outcomes.

Case Report

A 63-year-old man with no relevant medical history pre-

sented to Kamisu Saiseikai Hospital with constipation

and appetite loss. Initial abdominal CT revealed colonic

obstruction, which was treated with colonoscopic retro-

grade bowel drainage. Contrast-enhanced CT of the ab-

domen revealed wall-thickening in the transverse colon,

with a narrowed lumen and multiple lymphadenopathies

(Figure 1A and 1B). No liver or lung metastases were ob-

served, but the para-aortic and supraclavicular lymph

nodes were swollen. Colonoscopic biopsy revealed

poorly differentiated adenocarcinoma of the transverse

Correspondence to Tomohiro Hayakawa, s00-066@nms.ac.jp

https://doi.org/10.1272/jnms.JNMS.2026_93-501

Received: December 5, 2024; Accepted: March 26, 2025; J-STAGE Advance Publication: November 17, 2025

Copyright Ⓒ 2026 The Medical Association of Nippon Medical School. This is an open access article under the CC BY-NC-ND 4.0

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



Leptomeningeal Metastasis from CRC

J Nippon Med Sch 2026; 93 (5) 403

Figure 1 (A) Abdominal simple CT (B) and contrast-enhanced CT showing thickening of the 

transverse colon wall, with a narrowed lumen and multiple lymphadenopathies in the abdominal 

region
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Figure 2 Representative histology of cancer of the trans-

verse colon

(A) Surgical excision specimen containing the tumor. (B) 

High-magnification view (×100 magnification) showing the 

predominant histology of poorly differentiated adenocarcino-

ma in the transverse colon.
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colon. His preoperative carcinoembryonic antigen (CEA)

and carbohydrate antigen 19-9 (CA19-9) levels were ele-

vated: 62.9 ng/mL (normal: <5 U/mL) and 1,995.8 U/mL

(normal: <37 U/mL), respectively. He was diagnosed

with T4aN2bM1b stage IVB (UICC for International Can-

cer Control TNM classification) poorly differentiated ade-

nocarcinoma of the transverse colon and underwent pal-

liative partial colectomy (Figure 2A and 2B). Further

analysis revealed wild-type RAS, mutant BRAF, and het-

erozygous UGT1A1 in the tumor tissue. He received 5-

fluorouracil-leucovorin-oxaliplatin (FOLFOX) plus bevaci-

zumab chemotherapy. After four cycles of chemotherapy,

the para-aortic and subclavian lymph node metastases

showed a partial response according to the guidelines for

evaluating the response to treatment of solid tumors

(Figure 3C and 3D). Both CEA and CA19-9 levels de-

creased to levels below those before chemotherapy (2.4

and 25.2 U/mL, respectively).

After six cycles of chemotherapy, the patient was ad-

mitted to our hospital for general fatigue and anorexia;

he was conscious, showed no signs of meningeal irrita-

tion, and was ambulatory. On day 6 after admission, he

lost consciousness for a few minutes, with no headache

or vomiting after regaining consciousness. Thereafter, the

frequency and duration of loss of consciousness in-

creased, and his activities progressively worsened. Serum

CEA and CA19-9 were markedly elevated at 14.6 and

3,299.8 U/mL, respectively, but laboratory tests showed

no abnormalities that could explain his altered conscious-

ness. Chest and abdominal CT revealed no recurrence or

metastasis of colorectal cancer, and brain CT and MRI

findings showed no evidence of cerebral hemorrhage or

infarction. Contrast-enhanced CT (Figure 4A) and simple

MRI (Figure 4B) did not suggest brain metastases, and

there were no signs of hydrocephalus or ventricular en-

largement. Electroencephalography revealed no specific

findings. A lumbar puncture was performed, and cytopa-

thology of the cerebrospinal fluid (CSF) revealed adeno-

carcinoma cells (Figure 5), indicating a rare type of me-
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Figure 3 CT image comparison before (A, B) and after (C, D) chemotherapy

(A, C) Subclavian lymph nodes and (B, D) para-aortic lymph nodes were smaller after four 

chemotherapy cycles than before treatment (arrows), indicating a partial response to che-

motherapy.
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Figure 4 Head CT and MRI findings

(A) Head contrast-enhanced CT showing no evidence of brain metastasis or findings suggestive 

of impaired cerebral spinal fluid (CSF) resorption.

(B) Fluid-attenuated inversion recovery (FLAIR) MRI of the head showing no evidence of brain 

metastasis or hydrocephalus.
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Figure 5 Cytology of cerebrospinal fluid show-

ing atypical epithelial cells (×400)

Representative Papanicolaou staining of adeno-

carcinoma cells in cerebrospinal fluid.

Table　1　Cases of leptomeningeal metastasis from colon cancer

No. Authors Sex Age Location Pathology Surgery Chemotherapy MRI CSF Survival Genes

1 Nagashima et al.13 M 59 A por. None None Abnormal Positive 8 days NA

2 Sartore-Bianchi 
et al.14

M 43 R por. Performed 5-fluorouracil NA Positive NA NA

3 Suzuki et al.15 F 60 R por. Performed None Abnormal Positive 4 months NA

4 Longo et al.16 M 41 NA sig. Performed FOLFOX Abnormal Negative 15 days NA

5 Chadha et al.17 F 45 C sig. Performed FOLFILI Abnormal Positive 2 months NA

6 Crncevic-Urek 
et al.18

F 61 A NA NA NA Abnormal Positive NA NA

7 Bruce et al.19 M 65 R NA Performed NA Normal Positive NA NA

8 Yildirim et al.20 M 58 T sig. Performed 5-fluorouracil Abnormal Positive 2 months NA

9 Lahiri et al.21 M 72 T NA None None Abnormal Positive 19 days NA

10 Kato et al.22 F 77 NA NA None None Abnormal Positive 6 weeks NA

11 Kleinfeld et al.23 M 49 T sig. None None Abnormal Positive 6 weeks NA

12 Mohebi et al.24 M 50 S sig. Performed FOLFOX Abnormal Negative 3 weeks NA

13 Assi et al.25 M 54 S sig. Performed FOLFOX Abnormal Positive 6 weeks NA

14 Lusilla and 
de Tomas26

M 25 R sig. Performed NA Abnormal Positive 11 months NA

15 Zeeneldin et al.27 M 42 R sig. None CapeOX Abnormal None 3 weeks NA

16 Smilde et al.28 F 51 A sig. None CapeOX plus 
Bmab

Abnormal Positive 11 months BRAF-
mutation

17 Hayakawa et al. M 63 T por. Performed FOLFOX plus 
Bmab

Normal Positive 3 weeks BRAF-
mutation

por.: poorly differentiated adenocarcinoma; sig: signet ring cell carcinoma; Bmab: bevacizumab; CapeOX: capecitabine and oxaliplat-

in; CSF: cerebral spinal fluid; FOLFILI: 5-fluorouracil, folinic acid, and irinotecan; FOLFOX: 5-fluorouracil, folinic acid, and oxaliplat-

in; MRI: magnetic resonance imaging; NA: Not applicable.

tastatic cancer. His level of consciousness and ability to

communicate deteriorated, making it difficult to continue

chemotherapy. Three weeks after admission to our hospi-

tal, the patient died of cachexia.

All procedures were performed in accordance with the

principles of the 1964 Declaration of Helsinki and its

later amendments. Informed consent was obtained from

the patient’s family for inclusion in the study.

Discussion

This rare case of LM originated from a poorly differenti-

ated adenocarcinoma of the transverse colon. Studies

published from January 2000 through December 2024

were reviewed by searching the Ichushi-Web database of

the Japanese Medical Abstract Society (http://login.jama

s.or.jp/) and PubMed using “leptomeningeal metastasis”

and “colorectal cancer” as key words. Case reports and

full-text or abstract reviews were also included.

Seventeen cases of LM from colorectal cancer, includ-

ing our case, have been reported in the English literature

(Table 1)13–28. Retrospective reviews of medical records

from a single institution were excluded because they

lacked detailed information on the individual cases29.

Among the 17 reported patients, 70% were men, and the

median age was 54 years (range, 25–77 years). Primary

tumors were in the rectum (n = 5), sigmoid colon (n = 2),

transverse colon (n = 4), right colon (n = 4), or unknown

(n = 2). Analysis of tumor histology revealed signet ring

cell carcinoma (n = 9), poorly differentiated adenocarci-

noma (n = 4), and unknown type (n = 4). No well-
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differentiated or moderately differentiated adenocarcino-

mas were reported. Signet ring cell carcinoma may be an

independent histological type of colorectal cancer, with a

different biological behavior and molecular profile from

highly/moderately differentiated adenocarcinomas30–33. In

the reported LM cases, the most common primary histol-

ogy was signet ring cell carcinoma. Ten patients under-

went primary tumor resection and nine received chemo-

therapy before the diagnosis of LM. Outcomes for LM

originating from colorectal cancer were poor (median

survival time, 7 weeks from onset of neurological symp-

toms).

Several mechanisms are believed to be involved in LM

pathophysiology but have not been examined systemati-

cally5. Because of its poor prognosis, early diagnosis and

treatment is crucial and may improve activities of daily

living and extend survival2,3,5,28,30.

The gold standard for diagnosis includes CSF cytology

or MRI34–36. MRI showed no metastatic findings in brain

parenchyma. Positive MRI findings were defined as those

suggestive of LM, such as leptomeningeal linear enhance-

ment, brain parenchyma enlargement, and cerebellum

and cranial nerve enhancement (particularly VII and

VIII), whereas positive CSF findings were defined as ma-

lignant cells in the CSF. MRI and CSF cytology showed

diagnostic sensitivities of approximately 82% and 87%,

respectively (Table 1). If either test result was positive,

the diagnostic rate was set to 100%. In some cases, CSF

cytology was negative (cases 4 and 12), for which de-

tailed neurological and LM findings from MRI studies

were sufficient for diagnosis37. In such cases, contrast-

enhanced rather than simple MRI was used. Retrospec-

tively, simple head MRI alone was insufficient in our pa-

tient, and gadolinium-enhanced MRI should have been

performed. However, gadolinium-enhanced MRI alone is

insufficient; if either test result is positive, the diagnostic

rate is 100% (Table 1). Therefore, both examinations must

be performed to accurately diagnose LM.

Recently, systemic chemotherapy with molecularly tar-

geted agents, including anti-vascular endothelial growth

factor (VEGF) therapy, has been used for colorectal can-

cer and is based on the presence of RAS or BRAF muta-

tions38. The effectiveness of molecularly targeted agents

for LM was confirmed in breast cancer, and systemic che-

motherapy combined with anti-VEGF therapy may im-

prove outcomes for patients with LM39. Although chemo-

therapy with molecularly targeted agents is beneficial for

patients with colorectal cancer with poor performance

status40, the efficacy of anti-VEGF therapy is unknown in

cases of LM from colorectal cancer. Genetic mutation test-

ing was performed in two cases, including ours (cases 14

and 15 in Table 1). BRAF mutations, which are rare in

colorectal cancer (approximately 6% of all advanced col-

orectal cancers), have also been detected. A meta-analysis

of patients with BRAF mutation–positive colorectal can-

cer found that FOLFOX and bevacizumab chemotherapy

was the optimal primary chemotherapy41, and this regi-

men was used in our patient.

In this rare case of LM with a rapidly fatal course after

palliative resection of primary colorectal cancer, use of

FOLFOX and bevacizumab chemotherapy reduced extra-

medullary lesions but not intramedullary lesions. Further

clinical studies of LM from colorectal cancer should at-

tempt to evaluate genetic mutations and the therapeutic

effects of molecularly targeted agents.

Author Contributions: The authors participated in the clinical

management of the patient, data acquisition, analysis, and

manuscript drafting. All authors approved the final version of

the manuscript and agreed to be accountable for all aspects of

the work.

Funding: None.

Conflict of Interest: The authors declare no conflicts of inter-

est.

Declaration of Generative AI and AI-Assisted Technologies

in the Writing Process: None.

References
1．Giglio P, Weinberg JS, Forman AD, Wolff R, Groves MD.

Neoplastic meningitis in patients with adenocarcinoma of

the gastrointestinal tract. Cancer. 2005 Jun 1;103(11):2355–

62.

2．Chamberlain MC. Leptomeningeal metastasis. Curr Opin

Oncol. 2010 Nov;22(6):627–35.

3．Le Rhun E, Galanis E. Leptomeningeal metastases of

solid cancer. Curr Opin Neurol. 2016 Dec;29(6):797–805.

4．Wang N, Bertalan MS, Brastianos PK. Leptomeningeal

metastasis from systemic cancer: review and update on

management. Cancer. 2018 Jan 1;124(1):21–35.

5．Thakkar JP, Kumthekar P, Dixit KS, Stupp R, Lukas RV.

Leptomeningeal metastasis from solid tumors. J Neurol

Sci. 2020 Apr 15;411:116706.

6．Glitza IC, Smalley KSM, Brastianos PK, et al. Lep-

tomeningeal disease in melanoma patients: an update to

treatment, challenges, and future directions. Pigment Cell

Melanoma Res. 2020 Jul;33(4):527–41.

7．Marinova AM, Reilly JL, Wong V, Weiss S, Olszanski AJ.

Metastatic melanoma with leptomeningeal disease. J Adv

Pract Oncol. 2021 Jan-Feb;12(1):79–83.

8．Cheng H, Perez-Soler R. Leptomeningeal metastases in

non-small-cell lung cancer. Lancet Oncol. 2018 Jan;19(1):



Leptomeningeal Metastasis from CRC

J Nippon Med Sch 2026; 93 (5) 407

e43–55.

9．Patil S, Rathnum KK. Management of leptomeningeal me-

tastases in non-small cell lung cancer. Indian J Cancer.

2019 Nov;56(Supplement):S1–9.

10．Wu YL, Zhao Q, Deng L, et al. Leptomeningeal metasta-

sis after effective first-generation EGFR TKI treatment of

advanced non-small cell lung cancer. Lung Cancer. 2019

Jan;127:1–5.

11．Assi HI, Mahmoud T, Saadeh FS, El Darsa H. Manage-

ment of leptomeningeal metastasis in breast cancer. Clin

Neurol Neurosurg. 2018 Sep;172:151–9.

12．Franzoi MA, Hortobagyi GN. Leptomeningeal carcinoma-

tosis in patients with breast cancer. Crit Rev Oncol Hema-

tol. 2019 Mar;135:85–94.

13．Nagashima T, Muroi K, Kunitama M, et al. Colon cancer

with meningeal carcinomatosis and myelodysplastic syn-

drome in a patient who underwent intensive chemother-

apy for acute myelogenous leukemia: a case report. Jpn J

Clin Oncol. 2001 May;31(5):221–5.

14．Sartore-Bianchi A, Pedrazzoli P, Ponchio L, Lanza A,

Pavesi L. Meningeal carcinomatosis in rectal cancer. Clin

Oncol (R Coll Radiol). 2002 Feb;14(1):82.

15．Suzuki T, Sakaguchi H, Yamamoto S, Hisa Y. Sudden

hearing loss due to meningeal carcinomatosis from rectal

carcinoma. Auris Nasus Larynx. 2006 Sept;33(3):315–9.

16．Longo R, Morabito A, Carillio G, et al. Multiorganic dis-

semination of a colorectal signet ring cell carcinoma with

fulminant clinical course. Int J Gastrointest Cancer. 2006;

37(1):49–54.

17．Chadha MK, Iyer R, Nava ME, Abdelhalim A, Gibbs JF.

Leptomeningeal metastases from signet ring adenocarci-

noma of the cecum. J Clin Oncol. 2007 Nov 1;25(31):5028–

9.

18．Crncevic-Urek M, Bokun T, Kujundzic M, et al. Lep-

tomeninges as the first and only dissemination site of col-

orectal cancer. Int J Colorectal Dis. 2009 Mar;24(3):355–6.

19．Bruce BB, Tehrani M, Newman NJ, Biousse V. Deafness

and blindness as a presentation of colorectal meningeal

carcinomatosis. Clin Adv Hematol Oncol. 2010 Aug;8(8):

564–6.

20．Yildirim Y, Akcali Z, Ozyilkan O. Signet-ring cell carci-

noma of the colon with leptomeningeal involvement. J

Clin Neurosci. 2010 Aug;17(8):1051–3.

21．Lahiri RP, Burnand KM, Bandi A, Farooq N, Sathesh-

Kumar T. Colorectal cancer presenting with dysarthria

and ataxia: a case of isolated leptomeningeal metastasis.

Ann R Coll Surg Engl. 2011 Oct;93(7):e133–5.

22．Kato Y, Takeda H, Dembo T, Fukuoka T, Tanahashi N.

Progressive multiple cranial nerve palsies as the present-

ing symptom of meningeal carcinomatosis from occult co-

lon adenocarcinoma. Intern Med. 2012;51(7):795–7.

23．Kleinfeld K, Peters WH, Stephenson C, Azar NJ. Lep-

tomeningeal metastasis from occult signet-ring cell colon

adenocarcinoma presenting with isolated headache. J Clin

Neurosci. 2013 Jun;20(6):890–2.

24．Mohebi N, Moghaddasi M, Karimian H. Diffuse lep-

tomeningeal metastasis from signet-ring cell adenocarci-

noma of the sigmoid. J Case Rep Pract. 2014;2(1):34–6.

25．Assi R, Hamieh L, Mukherji D, et al. Leptomeningeal me-

tastasis as initial manifestation of signet ring colorectal

adenocarcinoma: a case report with review of literature. J

Gastrointest Oncol. 2015 Dec;6(6):E89–E101.

26．Lusilla A, de Tomas J. Leptomeningeal carcinomatosis in

a young patient with obstructive colorectal signet- ring

cell adenocarcinoma. Rev Esp Enferm Dig. 2017 Jul;109

(7):535.

27．Zeeneldin A, Al-Dhaibani N, Saleh YM, et al. Anorectal

cancer with bone marrow and leptomeningeal metastases.

Case Rep Oncol Med. 2018 Dec 30;2018:9246139.

28．Smilde BJ, Louwerenburg AF, van Santen MM, Hendriks

MP. Leptomeningeal metastases from colorectal signet-

ring cell cancer: a case report and literature review. Clin

Colorectal Cancer. 2022 Jun;21(2):167–9.

29．Taylor G, Karlin N, Halfdanarson TR, Coppola K,

Grothey A. Leptomeningeal carcinomatosis in colorectal

cancer: the Mayo Clinic experience. Clin Colorectal Can-

cer. 2018 Jun;17(2):e183–7.

30．Nitsche U, Zimmermann A, Spath C, et al. Mucinous and

signet-ring cell colorectal cancers differ from classical ade-

nocarcinomas in tumor biology and prognosis. Ann Surg.

2013 Nov;258(5):775–82; discussion 782-3.

31．Alvi MA, Loughrey MB, Dunne P, et al. Molecular profil-

ing of signet ring cell colorectal cancer provides a strong

rationale for genomic targeted and immune checkpoint

inhibitor therapies. Br J Cancer. 2017 Jul 11;117(2):203–9.

32．An Y, Zhou J, Lin G, et al. Clinicopathological and mo-

lecular characteristics of colorectal signet ring cell carci-

noma: a review. Pathol Oncol Res. 2021 Jul 26;27:1609859.

33．Puccini A, Poorman K, Catalano F, et al. Molecular profil-

ing of signet-ring-cell carcinoma (SRCC) from the stom-

ach and colon reveals potential new therapeutic targets.

Oncogene. 2022 Jun;41(26):3455–60.

34．Kato H, Emura S, Takashima T, Ohmori K, Sunaga T.

Gadolinium-enhanced magnetic resonance imaging of

meningeal carcinomatosis in colon cancer. Tohoku J Exp

Med. 1995 Jun;176(2):121–6.

35．Chamberlain M, Junck L, Brandsma D, et al. Lep-

tomeningeal metastases: a RANO proposal for response

criteria. Neuro Oncol. 2017 Apr 1;19(4):484–92.

36．Le Rhun E, Weller M, Brandsma D, et al. EANO-ESMO

Clinical Practice Guidelines for diagnosis, treatment and

follow-up of patients with leptomeningeal metastasis

from solid tumours. Ann Oncol. 2017 Jul 1;28(suppl_4):iv

84–99.

37．Freilich RJ, Krol G, DeAngelis LM. Neuroimaging and

cerebrospinal fluid cytology in the diagnosis of lep-

tomeningeal metastasis. Ann Neurol. 1995 Jul;38(1):51–7.

38．Shinji S, Yamada T, Matsuda A, et al. Recent advances in

the treatment of colorectal cancer: a review. J Nippon

Med Sch. 2022 Jun 28;89(3):246–54.

39．Wu PF, Lin CH, Kuo CH, et al. A pilot study of bevacizu-

mab combined with etoposide and cisplatin in breast can-

cer patients with leptomeningeal carcinomatosis. BMC

Cancer. 2015 Apr 17;15:299.

40．Yamada Y, Yoshimatsu K, Yokomizo H, et al. Capecitabine

plus bevacizumab as first-line therapy for patients with

metastatic colorectal cancer and poor performance status.

J Nippon Med Sch. 2021 Nov 17;88(5):496–9.

41．Cremolini C, Antoniotti C, Stein A, et al. Individual pa-

tient data meta-analysis of FOLFOXIRI plus bevacizumab

versus doublets plus bevacizumab as initial therapy of

unresectable metastatic colorectal cancer. J Clin Oncol.

2020 Aug 20;JCO2001225.


