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[ Abstract ] Background and objective Leptomeningeal metastases (LM) is one of the most serious complications
of advanced non-small cell lung cancer (NSCLC) due to the lower quality of life and poor prognosis. The aim of this study is
to analyze the clinicopathological features and prognosis of patients with LM from NSCLC (NSCLC-LM). Methods Clinical
data of 3 patients with NSCLC-LM collected from January 2018 to June 2016 were analyzed with a brief review. Results All
3 patients had adenocarcinoma histology harboring epidermal growth factor receptor (EGFR) exon 21 point mutations (m).
Of the 3 cases, 1 was male, 2 were female. The mean age was 61.3 years (range, $9-64 years). The main clinical manifestations
and positive physical examination included headache (3/3), dizziness (3/3), nausea (3/3) and vomiting (3/3), epilepsy (2/3),
diplopia (1/3), hearing loss (1/3) and meningeal stimulation sign (3/3). The median time from symptom to diagnosis of LM
was 2.3 months (range, 1 to 4 months). Except 1 patient with lung cancer and LM diagnosised at the same time, the other 2
cases received the diagnosis of LM after tyrosine kinase inhibitors (TKIs) therapy or chemotherapy respectively, the median
time from diagnosis of NSCLC to LC was 8.5 months. The brain enhanced magnetic resonance imaging (MRI) manifestations
of all 3 cases revealed linear meningeal enhancement. Cerebrospinal fluid in 3 cases were positive cytology in whom two cases
had EGFR exon 21 L858R mutations, consistenting with the lung tissue. The symptom of the 2 cases improved after TKIs ther-
apy, and temozolomide was used as supplement of 1 case of which the progression-free survival (PFS) and overall survival (OS)

was 4.9 months and 13.9 months respectively. Conclusion Lung adenocarcinoma with sensitive EGFR mutations are likely
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to appear LM. Lacking of typical symptoms, NSCLC-LM was easily to be missed and misdiagnosed. TKIs therapy combined

with temozolomide may be effective therapies for EGFRm-NSCLC-LM patients.

[ Keywords ] Lungneoplasms; EGFR mutation; Leptomeningeal metastasis
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Tab 1 The clinical manifestations of three NSCLC-LM patients

i, I RE A TREV

2 H#R

2.1 IR F I K AASE NSCLC-LMA)HRER A LA 5
WORISFIR S, Bl P E R P R 30 R 5 AR o
ARHBHE RN ALK (3/3) . k& (3/3) | BLIK
m(3/3) , MBEUEAE (2/3) . ZM (1/3) L R
BE (1/3) o PRS2 vl A I R AE Fe B0, AL iR
(3/3) H943 IS AE PHE B ( FR EL . Kernigfik |
Brudzinskifil: ) . 37135t BUAEIR BILMAR 2 B[R] 14 ] -4
AR CE230H ) o BT 1IIHEFILMIE 28, 5
HP2M51 53 HIAETKIsIA YT FETT i 5 LM, i 31 LM
RIS A 8.5 (1) .

2.2 YRR 3G FEWGTECTY WoR A7 Mk, 14
B A MRS Re (PR IEROR ) | LR AL
XU RS o 3461 £ A T IR SR MRT, 2451 F8 2 J 7R XL
DUTHUT R AT AR R MG, =475k, D) 181 AR 3 i
ANATIU /NI B VI R g Ak (22, 1) o

2.3 SLEAA . AL AHBE S RIEA
SR I3 R R ic s BT J5L ( carcinoembryonic antigen,
CEA) BB Thwmr. 3035 Ml 20 2L B85 Sl Bl i, 2
14 FEGFRAGI {7 2190 i F-L8S8RIEAE , 3 AP M5 i T Jifi
HLUP, RATHEEN, (A% 4 LMIG1TCSFAYEGFRAG
W52 7R21 90 ST L8S8RISAL . 35| A 5 3442 52 LA 2
RILCSEE 4 i, “F-34°5306.7cmH,0, 4l 14k

No. Gender Age Stage Time from Time from Previous Symptomsof  Meningeal Epileptic
(year) symptoms to  diagnosis of lung EGFR-TKI intracranial irritation seizure
diagnosis of cancer to LM treatment  hypertension sign
LM (months) (months)
1 Female 59 cTAN3M1b IV 4 9 Y Y Y Y
2 Male 61 cT2bN2M1a IV 1 8 N Y Y Y
3 Female 64 cTAN3M1b IV 2 At the same time N Y Y N

NSCLC: non-small cell lung cancer; LM: leptomeningeal metastases; EGFRm: epidermal growth factor receptor mutations; TKI: tyrosine kinase
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Tab 2 The imaging changes of three NSCLC-LM patients
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No. Position Pleural effusion Brain enhanced MRI

1 Right middle and lower lobe Y Linear enhancing meninges

2 Right upper and left lower lobe N Linear enhancing meninges

3 Right upper lobe N The right side of tentorium cerebelli and cerebellar vermis meningeal

reinforcement

MRI: magnetic resonance imaging.

% 3 3BINSCLC-LMEBEH i & iR AR IR F 4

Tab 3 The cerebrospinal fluid and pathological features of three NSCLC-LM patients

No. Histology EGFR mutation CEA CSF Cell count Protein of Glucose of Histology = EGFR mutation
(ng/mL)  Pressure of CSF CSF CSF of CSF of CSF
(cmH,0) (/L) (mg/dL) (mmol/L)

Positive

1 Adenocarcinoma  EGFR 21 L858R 277.2 290 NA NA NA NA
cytology
Positive

2 Adenocarcinoma NA 139.9 330 8.0 46.0 0.34 EGFR 21 L858R
cytology
Positive

3 Adenocarcinoma  EGFR 21 L858R 41.59 300 10.0 46.0 33 EGFR 21 L858R
cytology

CSF: cerebrospinal fluid; CEA: carcinoembryonic antigen; NA: not available.

% 4 3BINSCLC-LMEERRIT TG

Tab 4 The treatment and prognosis of three NSCLC-LM patients

No. PS EGFR-TKIs treatment for LM PFS (month) 0OS (month) Prognosis

1 3 Erlotinib+temozolomide 49 13.9 Death

2 4 N NA 8 Death

3 4 Gefitinib 1 NA Follow-up

PS: performance status; PFS: progression-free survival; OS: overall survival.
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Fig 1 Patterns of brain MRI. A: No metastases in the T2FLAIR image;
B and C: 2015-05-17; MRI: before treatment: The coronal T2FLAIR and
sagittal TI\WI image demonstrated shallow sulcus in bilateral parietal
lobe compared with image A; D: 2015-05-17; MRI: before treatment:
The axial TIWI enhanced image showed linear enhancing meninges
along the surface of bilateral frontal and parietal lobe; meninges was
thicking and enhancing on the right side; E: 2015-09-18 MRI after
treatment: The axial TIWI enhanced image showed decreased along
the surface of bilateral frontal and parietal lobe.

2 NSCLCLMEBERRE R, REHEARZH FHERBRI LK BEMMA
(X50) , ETAAFEHRAE (X400) .

Fig 2 Cerebrospinal fluid from NSCLC-LM patient. Almost all of the

cells in the thin-preparation cytologic test slide were cancerous cells

(the red circles) (HE staining, X50), and magnification of figure was

in the bottom right corner(HE staining, X400).
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