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[ Abstract] Background and purpose: Leptomeningeal metastasis in gastric cancer is a special form of gastric cancer metastasis
to the central nervous system, which has distinct biological characteristics different from other advanced gastric cancers. This
study aimed to explore the clinicopathological characteristics and prognostic survival analysis of patients with gastric cancer and
leptomeningeal metastasis (GCLM). Methods: The gastric cancer database established by the Third Department of Surgery of
the Fourth Hospital of Hebei Medical University from 2010 to 2019 was searched, patients with GCLM confirmed by imaging

examination or cerebrospinal fluid cytology were selected, and their clinicopathological characteristics, survival prognosis and
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related factors of prognosis were analyzed. Results: A total of 50 GCLM patients were retrieved, accounting for 0.82% of the

total gastric cancer patients. Among them, 30 cases were male (60.00%), and 20 cases were female (40.00%); the median age
was 54 years (95% CI: 41-66 years), of which 22 cases (44.00%) were less than 50 years, and 28 cases were more than 50 years
(56.00%); pathological types: 29 cases of poorly differentiated adenocarcinoma (58.00%), 18 cases of signet ring cell carcinoma
and mucinous adenocarcinoma (36.00%), and 3 cases of mixed neuroendocrine carcinoma (6.00%). The 50 cases of GCLM patients
were metachronous meningeal metastases. The median time from the diagnosis of gastric cancer to the onset of GCLM was 13.8
months (95% CI: 5.5-20.9 months), of which 23 cases had brain damage and meningeal irritation (46.00%), 18 cases had symptoms
of cranial nerve function involvement (36.00%), and 19 cases had symptoms of spinal nerve function impairment (38.00%). The
average number of lumbar puncture cerebrospinal fluid examinations in the whole group of patients was 3 times, of which the
positive rate of cerebrospinal fluid cytology was 46.00% (23/50) after one puncture, and the positive rate after the second lumbar
puncture was 76.19% (32/42). The 3rd positive rate was 77.14% (27/35). The median survival time after meningeal metastasis of the
whole group was 3.8 months (95% CI: 1.30-8.60). The results of Cox multivariate analysis showed that the positive expression of the
tumor marker CA19-9 in serum (HR=2.458, 95% CI: 1.189-5.080, P=0.015) and other distant organ metastases (HR=3.593, 95% ClI,
1.365-9.456, P=0.010) were independent risk factors affecting the prognosis of GCLM patients, while chemotherapy after meningeal
metastasis was a protective factor (HR=0.170, 95% CI: 0.049-0.591, P=0.005). Conclusion: For patients with late clinical stage of
gastric cancer who have headache, nausea and vomiting, accompanied by increased intracranial pressure and meningeal irritation,
one should be highly vigilant about the possibility of GCLM. Application of systemic therapy combined with local therapy can help
prolong the survival time of patients with GCLM and improve the prognosis.
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Tab. 1 Clinicopathological characteristics of 50 GCLM patients

Characterisitic n(%)
Gender

Male 30 (60.00)

Female 20 (40.00)
Agelyear

<50 22 (44.00)

=50 28 (56.00)
KPS score

=30 30 (60.00)

<80 20 (40.00)
Borrmann type

I 4 (8.00)

n 12 (24.00)

1 21 (42.00)

v 13 (26.00)
Differentiation level

Poorly differentiated 29 (58.00)

Signet ring cell/mucinous 18 (36.00)

Neuroendocrine carcinoma 3(6.00)
Surgical approach

Radical surgery 44 (88.00)

Palliative surgery 6 (12.00)
pTNM stage

ma 10 (20.00)

mB 19 (38.00)

mc 15 (30.00)

v 6 (12.00)
Primary lesion diameter d/cm

<5 15 (30.00)

=5 35 (70.00)
CA12-5 z5/(U-mL ™)

<35 16 (32.00)

>35 34 (68.00)
CEA pB/(ng-mL™)

<s 13 (26.00)

>5 37 (74.00)
CA19-9 zy/(U-mL ™)

<30 25 (50.00)

>30 25 (50.00)
CA72-4 z5/(U-mL™)

<6.9 21 (42.00)

>06.9 29 (58.00)

Metastasis to other organs (except meninges)
Yes 34 (68.00)
No 16 (32.00)
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Fig. 1 The results of enhanced MRI imaging of the head in patients with GCLM

A: Linear enhancement of the meninges of both cerebellar hemispheres; B: Meningeal nodular enhancement in both temporal lobes; C: Linear and

nodular enhancement in the meninges of the cerebellar vermis
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Fig. 2 The curve of the number of lumbar punctures and the
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Fig.3 H-E staining results of cancer cells in cerebrospinal fluid
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Tab.2 Comparison of short-term curative effects of different treatment methods on GCLM patients

Treatment PR SD PD Efficient/% P value
Local treatment (n=6) 1 2 3 50.00 0.044"
Systemic chemotherapy (n=18) 2 8 8 55.56 0.006"
Combination therapy (n=14) 4 7 3 82.54 0.000"
Symptomatic comprehensive treatment (n=12) 0 0 12 0.00

": Compared with symptomatic comprehensive treatment

2.4 FEER

5061 GCLM i & 78 & A i i 3% J5 i b v A=
FERFE K3.8 1 H (95% CI: 1.30 ~ 8.601H, K&
4A) o RIERIT T AN BT o3BT A
a4 BT B TP AR 3.84 A, el
JREBiATT (TS PES ST ) 0.7,

HEF TG EXL (P=0.111) ; ~HEKE
(EEIRITHRERIAYT ) WA, AR 7]
K53 A, BUpAi e BT A K T 1.5 H
(P=0.030) , #HLLJRFRIGITH ERK T2.210H
(P=0.002) , BAIELEEIRITHER T72.71H
(P=0.000) . a4 Gy . REBRIT . X
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CoxZ W R /MT&s R B, Mg bR br &
YICA19-9f3RiEHM: (HR=2.458, 95% CI:
1.189 ~ 5.080, P=0.015) [a]H & I HoAth e b
P8RS (HR=3.593, 95% CI: 1.365 ~9.456,
P=0.010) ¥ GCLM 3 #i 5 1 ph 57 fa ke
PR, I AR Tl 54 R Jm AT R A y? (4G
JAEBIRYT . 2B AIT . BAIRYT ) W ORI
A% (HR=0.170, 95% CI: 0.049 ~0.591,
P=0.005, 4. Kl4C~E) .

=3 #M50BIGCLMEE M B E RS
Tab.3 Analysis of single factor affecting the prognosis of 50 GCLM patients

2

Characterisitic N Median survival time #/month x P value

Gender 0.354 0.552
Male 30 3.8
Female 20 3.5

Age/year 1.327 0.249
<50 13 3.5
=50 37 4.3

KPS score 6.452 0.011
=80 30 4.3
<80 20 3.3

CEA pg/(ng-mL™) 4.242 0.039
<5 13 5.2
>5 37 3.5

CA12-5 z5/(U-mL ™) 7.343 0.007
<35 16 4.9
>35 34 4.5

CA72-4 z5/(U-mL ™) 0.164 0.686
<6.9 21 3.5
>06.9 29 3.8

CA19-9 z/(U-mL"™) 4.085 0.043
<30 25 4.3
>30 25 3.4

Metastasis to other organs 7.038 0.008
Yes 16 4.7
No 34 3.5

pT stage 4.858 0.028
pT.-pT; 4 6.3
pT.pTy 46 3.5

pN stage 6.856 0.009
pN,-pN, 9 5.7
pT.-pTs, 41 3.5

Systemic chemotherapy 30.914 0.000
Yes 38 5.7
No 12 3.4
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Fig. 4 Survival curve of GCLM patients
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A: Cumulative survival curve of GCLM patients; B: Survival comparison of different treatment options for GCLM patients; C: Cumulative survival
curve of GCLM patients with different CA19-9 expressions; D: Cumulative survival curve of GCLM patients with metastasis to other distant organs; E:
Cumulative survival curve of GCLM patients with different treatment methods

Tab. 4 Cox regression analysis of multiple factors affecting the prognosis of 50 GCLM patients

x4 #M506IGCLMEZEFUSHICox AL E R 547

Characterisitic

s SE Wald P value HR 95% CI
KPS score (<80/=80) 0.715 0.371 3.715 0.054 2.044 0.988-4.230
CEA (>5/=<5) 0.130 0.450 0.083 0.773 0.878 0.364-2.122
CA12-5 (>35/=<35) 0.019 0.463 0.002 0.967 0.981 0.396-2.431
CA19-9 (>30/=<30) 0.899 0.370 5.894 0.015 2.458 1.189-5.080
CA72-4 (>6.9/<6.9) 0.417 0.358 1.361 0.243 1.518 0.753-3.058
pT stage (pT,-pT/pT,-pT.) 1.028 0.688 2.230 0.135 2.795 0.725-10.766
pN stage (pN,,-pNy/pN,-pN,) 0.129 0.577 0.050 0.823 0.879 0.284-2.724
Metastasis to other organs (yes/no) 1.279 0.494 6.707 0.010 3.593 1.365-9.456
Systemic chemotherapy (no/yes) -1.744 0.637 7.763 0.005 0.170 0.049-0.591

390 i
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fErpE M 7 Bon, 6T Borrmann gy
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T U ARG R o [ A2 330 1t — T 22 v s [m]
BRPERESE S B, 5401 AGCLM R H
e 32 2 22, BorrmannZy DL M~V Y4 F
(70.37% ) , 9 BR2AZRI LIRS0 PR i g 22 O
(94.00% ) , [FIEFARHR S 35 SRS IR 731 2
T IV, AWE5EE 3 SOBIGCLM R 35 I IR
JRHLEEAIE R I, T B A AR A 2%
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