Supplementary

Appendix 1 Search keywords

(“brain metastatic tumor” OR “brain metastatic tumour” OR “brain tumor metastasis” OR “brain tumour metastasis” OR
“cerebral metastasis” OR “metastasis, brain” OR “brain metastasis”) AND (“esophageal mass (tumor)” OR “esophageal
masses (tumor)” OR “esophageal neoplasms” OR “esophageal tumor” OR “esophageal tumorigenesis” OR “esophagus
neoplasm” OR “esophagus tumour” OR “neoplasia of the esophagus” OR “neoplasia of the oesophagus” OR “neoplasm
of the esophagus” OR “neoplastic esophageal” OR “neoplastic esophagus” OR “neoplastic oesophageal” OR “oesophageal
neoplasms” OR “oesophageal tumor” OR “oesophageal tumour” OR “oesophagus tumor” OR “oesophagus tumour” OR
“tumor of the esophagus” OR “tumor, esophagus” OR “tumors of the esophagus” OR “tumour of the oesophagus” OR
“tumour, esophagus” OR “tumours of the oesophagus” OR “esophagus tumor”)

Study Total Events Incidence(95%Cl)
Sex = Male .
Gabrielsen 1995 263 10 —:—-— 0.0380(0.0184-0.0688)
Kanemoto 2011 352 11 —:.— 0.0312(0.0157-0.0552)
Smith 2011 44 6 : 0.1364(0.0517-0.2735)
Welch 2017 492 18 -E'I— 0.0366(0.0218-0.0572)
Li 2018 3606 14 L} : 0.0039(0.0021-0.0065)
Nobel 2020 1381 35 'l:— 0.0253(0.0177-0.0351)
Brunner 2022 621 49 : —a— 0.0789(0.0589-0.1030)
Vanstraelen 2023 1696 61 :—I— 0.0360(0.0276-0.0460)
Subtotal :’ 0.0369(0.0190-0.0603)
(I-square=96.1%,P<0.001) i

|
Sex = Female i
Gabrielsen 1995 Il 2 —*7 0.0282(0.0034-0.0981)
Kanemoto 2011 39 1 —‘:— 0.0256(0.0006-0.1348)
Smith 2011 9 1 : 0.1111(0.0028-0.4825)
Welch 2017 91 4 —i—'— 0.0440(0.0121-0.1087)
Li 2018 889 1 [ 3 : 0.0011(0.0000-0.0063)
Nobel 2020 379 3 '.—i 0.0079(0.0016-0.0230)
Brunner 2022 206 5 —q— 0.0243(0.0079-0.0557)
Vanstraelen 2023 435 11 —II— 0.0253(0.0127-0.0448)
Subtotal ‘:' 0.0177(0.0068-0.0336)
(I-square=78.9%,P<0.001) i

|
Overall ’ 0.0282(0.0166-0.0426)
(I-square=93.3%,P<0.001) |
Random effects analysis i
Test for subgroup differences: P =0.12

(IJ 0.0‘282 0.‘2

Figure S1 The pooled brain metastasis from esophageal carcinoma incidence of male and female patients via random effects analysis.

Subgroups are divided by different sex.
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Study Clinical stage Total Events Incidence(95%Cl)

Clinical stage = Extensive i
|

Kanemoto 2011 H+1V 312 1" —-— 0.0353(0.0177-0.0622)
Smith 2011 11+1V 43 6 : ———— 0.1395(0.0530-0.2793)
Wadhwa 2013 11+1V 293 13 —:.— 0.0444(0.0238-0.0747)
Nobel 2020 11+ 1253 36 [ 3 0.0287(0.0202-0.0396)
Subtotal I.- 0.0476(0.0249-0.0907)

(l-square=80.1%,P=0.002)

1
1
1
i
1
Clinical stage = Limited :
1
1

Kanemoto 2011 ] 47 1 o E— 0.0213(0.0005-0.1129)
Smith 2011 I 7 1 —i—I—) 0.1429(0.0036-0.5787)
Wadhwa 2013 X+|+1 225 7 - 0.0311(0.0126-0.0630)
Nobel 2020 0+l 362 2 [ 0.0055(0.0007-0.0198)
Subtotal ‘:——- 0.0254(0.0074-0.0870)

(I-square=64.6%,P=0.04)

(I-square=72.0%,P<0.001)

1
1
i
1
Overall .’ 0.0379(0.0209-0.0687)
1
|
Random effects analysis :

Test for subgroup differences: P =0.23
0.001 0.1 0.2

Figure S2 The pooled brain metastasis from esophageal carcinoma incidence of patients with limited and extensive clinical stage via random

effects analysis. Subgroups are divided by different clinical stage of primary esophageal carcinoma.

Study Treatment Total Events Incidence(95%Cl)

Neoadjuvant therapy = Yes

Smith 2011 Neoajuvant therapy + surgery 10 3 — > 0.3000(0.0667-0.6525)
Wadhwa 2013 Neoajuvant therapy + surgery 518 20 -‘— 0.0386(0.0237-0.0590)
Blum-Murphy 2017 Neoajuvant therapy + surgery 911 24 | 3 i 0.0263(0.0170-0.0389)
Nobel 2020 Neoajuvant therapy + surgery 1177 38 .': 0.0323(0.0229-0.0440)
Das 2021 Neoajuvant therapy + surgery 21 2 —E—I—> 0.0952(0.0117-0.3038)
Sugimura 2021 Neoajuvant therapy + surgery 162 1 — : 0.0062(0.0002-0.0339)
Subtotal I.—- 0.0457(0.0189-0.1104)

(I-square=81.8%,P<0.001)

Neoadjuvant therapy = No

Rice 2006 surgery only 369 23 . 0.0623(0.0399-0.0921)

Overall ’ 0.0483(0.0239-0.0975)
(I-square=82.1%,P<0.001)

Random effects analysis

Test for subgroup differences: P = 0.53
T 1
0 0.0483 0.2

Figure S3 The pooled brain metastasis from esophageal carcinoma incidence of patients with and without neoadjuvant therapy of primary

tumor via random effects analysis. Subgroups are divided by the usage of neoadjuvant therapy.
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Study Total Events Incidence(95%Cl)

Surgery = Yes

Gabrielsen 1995 334 12 -—— 0.0359(0.0187-0.0619)
Kato 2003 102 2 —-4:— 0.0196(0.0024-0.0690)
Rice 2006 772 29 Lm— 0.0376(0.0253-0.0535)
Smith 2011 18 5 i ————— 0.2778(0.0969-0.5348)
Wadhwa 2013 518 20 L 0.0386(0.0237-0.0590)
Blum-Murphy 2017 911 24 - 0.0263(0.0170-0.0389)
Li 2018 2269 4 = i 0.0018(0.0005-0.0045)
Nobel 2020 1760 38 - 0.0216(0.0153-0.0295)
Sugimura 2021 162 1 -—i— 0.0062(0.0002-0.0339)
Stuart 2023 339 15 S 0.0442(0.0250-0.0719)
Vanstraelen 2023 2131 72 - 0.0338(0.0265-0.0424)
Subtotal -IF-- 0.0274(0.0137-0.0549)

(l-square=87.5%,P<0.001)

Surgery = No

Kanemoto 2011 391 12 —IrI— 0.0307(0.0160-0.0530)
Smith 2011 35 2 L = 0.0571(0.0070-0.1916)
Li 2018 2225 11 " 0.0049(0.0025-0.0088)
Subtotal ‘I?-——— 0.0191(0.0045-0.0807)

(I-square=91.6%,P<0.001)

Overall ’ 0.0254(0.0138-0.0467)
(I-square=88.9%,P<0.001)

Random effects analysis

Test for subgroup differences: P = 0.66

[ I
0 0.0254 0.15

Figure S4 The pooled brain metastasis from esophageal carcinoma incidence of patients with and without surgery of primary tumor via

random effects analysis. Subgroups are divided by the usage of surgery.
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Log Transformed Proportion

Figure S5 The funnel plot of the meta-analysis of pooled incidence.

4

Leave-One-Out Meta-Analysis Proportion

[ T
-0.04 -0.02

0

_._
_._
_.,_
_._
_._
_._
_._
-
_.,_
_._
_._
_-_
_-_
_.'_

_.,_

_._
_._

_.._

_._
_.,_
_._
-
_._
_._
_._
-

I 1

0.02 0.04

0.0281
0.0292
0.0287
0.0290
0.0280
0.0291
0.0283
0.0267
0.0280
0.0291
0.0284
0.0285
0.0280
0.0272
0.0310
0.0300
0.0287
0.0312
0.0274
0.0293
0.0274
0.0272
0.0274
0.0279
0.0282
0.0263

95%-Cl 12

[0.0187; 0.0422] 96.5%
[0.0195; 0.0438] 96.4%
[0.0192; 0.0429] 96.5%
[0.0193; 0.0435] 96.4%
[0.0187; 0.0421] 96.5%
[0.0195; 0.0436] 96.4%
[0.0188; 0.0425] 96.5%
[0.0181; 0.0393] 96.4%
[0.0186; 0.0421] 96.5%
[0.0194; 0.0436] 96.4%
[0.0189; 0.0426] 96.5%
[0.0189; 0.0428] 96.5%
[0.0187; 0.0421] 96.5%
[0.0183; 0.0405] 96.4%
[0.0215; 0.0446] 96.1%
[0.0203; 0.0444] 95.7%
[0.0191; 0.0431] 96.5%
[0.0218; 0.0446] 95.4%
[0.0184; 0.0407] 96.5%
[0.0197; 0.0434] 96.5%
[0.0183; 0.0409] 96.2%
[0.0183; 0.0404] 96.4%
[0.0184; 0.0409] 96.5%
[0.0186; 0.0418] 96.5%
[0.0187; 0.0423] 96.5%
[0.0180; 0.0385] 94.7%

0.0284 [0.0192; 0.0419] 96.3%

Figure S6 The forest plot of the Leave-1-out meta-analysis of the pooled incidence via random effects analysis.
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Figure S7 The funnel plot of the meta-analysis of pooled overall survival months.
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Figure S8 The forest plot of the Leave-1-out meta-analysis of pooled log-transformed overall survival months via random effects analysis.
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