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Abstract

Objective: To study the effect of stereotactic radiotherapy (SRT) on short-term neurocognitive func-
tion (NCF) and quality of life (QoL) in patients with brain metastases. Methods: Fifty patients with
brain metastases undergoing SRT who were admitted to Qingdao Central Hospital from January
2019 to March 2020 were taken as observation objects. According to whether the patients had
neurological symptoms before radiotherapy, they were divided into neurological symptoms group
and non-neural symptoms group, using the Concise Mental State Scale (MMSE) as a cognitive as-
sessment tool, and the Daily Life Ability Scale (ADLS) as a quality of life assessment tool. MMSE and
ADLS were assessed within 1 week before radiotherapy, at the end of radiotherapy, and 3 months
after radiotherapy. The changes in MMSE and ADLS scores of the two groups were compared, and
the effect of SRT on short-term NCF and QoL in patients with brain metastases was analyzed. Re-
sults: Comparison of MMSE results before and after SRT treatment in the neurological symptom
group: comparison between the end of radiotherapy and 1 week before radiotherapy (t = 10.25, P
< 0.05); comparison of 3 months after the end of radiotherapy and 1 week before radiotherapy (t =
18.38, P < 0.05); 3 months after the end of radiotherapy compared with the end of radiotherapy (t
= 13.60, P < 0.05); the differences were statistically significant. Comparison of MMSE test results
before and after SRT treatment in the asymptomatic group: comparison between the end of radi-
otherapy and 1 week before radiotherapy (t = 0.44, P > 0.05); comparison of 3 months after the
end of radiotherapy and 1 week before radiotherapy (t = 1.85, P > 0.05); 3 months after the end of
radiotherapy compared with the end of radiotherapy (t = 1.11, P > 0.05); the difference was not
statistically significant. Comparison of ADL test results before and after SRT treatment in the neu-
rological symptom group: comparison between the end of radiotherapy and 1 week before radio-
therapy (t = 14.73, P < 0.05); comparison of 3 months after the end of radiotherapy and 1 week
before radiotherapy (t = 10.11, P < 0.05); 3 months after the end of radiotherapy compared with
the end of radiotherapy (t = 5.48, P < 0.05); the differences were statistically significant. Compari-
son of ADL test results before and after SRT treatment in the asymptomatic group, at the end of
radiotherapy and 1 week before radiotherapy (t = 2.06, P > 0.05); 3 months after the end of radio-
therapy and 1 week before radiotherapy (t = 1.16, P > 0.05); 3 months after the end of radiothera-
py compared with the end of radiotherapy (t = 1.01, P > 0.05); the difference was not statistically
significant. After comparison before and after SRT, the remission rate of the two groups of patients
with brain metastases [complete remission (CR) + partial remission (PR)] were 77.8% (21/27)
and 82.6% (19/23), and the rest were stable disease (SD) status, no obvious progress (PD) cases.
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Conclusion: SRT can improve the short-term NCF and QoL of patients with brain metastases with
neurological symptoms, but has no obvious effect on the short-term NCF and QoL of patients with
brain metastases without neurological symptoms.
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1. 51§

Ji¥i %% %% J% (Brain metastases, BM) & #i iE i &5 UL IR A0 48 R G0 JF ROIE M2 B i L 1) o i 9 2 Y
20%~40% [ 1] Jifie S5 AR 2500 (AN R B Bl A a4 7% 2 - BM TS IR 22, HAMRFEZ N 1~3 M H,
2 P PR R T AR AR 1), REmR B TR A T e A ARV R, SIiRIT e, Hoh A AR AE RS T A 3~6
ANH, BRI 14%, 2 FEEFRUN 7.6% [2]. BM BIBCE. K/, B0 5 HoRR & A A7 18] 4 W
BXRFR, NTWEBREEENS, APRMERGERIUR T HEEZ. AR ELER, REEER
HRWEBREGRIT SR B, RSN IR, BAl, WA ZMaIT 7, EEARRK
7+ FARAST 4 TR SBifdT, ForR oy RN 7% g 16T 5 48 S AT . A5 (whole brain
radiation therapy, WBRT)/& BM ¥ L ERYT FB, H4i{FH WBRT B Z&ME AR 60%, 6 4 H B
I ZN 50%, AT LAE 1 A& 3 Ji NS4 RS IR ol 2218 2 70%~90% [3]. Bi#E SRT KK /&, WBRT
76 BM JAIT T AR HT AR, BM G IT CN WBRT &7 & B & Rl SRS [WBRT. FAR +
WBRT. SRT + WBRT %], WBRT S5#Z\FIThAE T FEREA K[4] [5]. SRT 2 —MEREA, H
FIRAET . EAREH . PR ENER , BeSIR b it R MRt ke, DRI B R,
ML RGUREIR, T EL AN RER /N, BT WBRT IEMIG R SE, Ur4FK SRT CiZ#i N BM [
FERITF B —[6]. B, R BM BEIEAR T IAIT )G NCF 5 QoL I ZE Rt AWML EE, Xt
T NCF 1 QoL [vFll, i 5 ¥ R F 18] SRS AR oA 2 R (MMSE) AT % AR5 e ) 832 (ADLS)
SRHEAT[7]. BT SRT JAI7 B (R RF AN RN Th RERI AL VS B 0 T B oS 2, AR 70 m i pre iR A
I PR b i R 98 BE RR T iRt — i S %

2. wwBIFTE %

2.1. fRBIFER

P 2019 4F 1 F~2020 4 3 HAET B O BEBEUA AT SRT 1 50 F1iKFF 0 8 &5 AR5, H
B35 B9 5, 1S B ERRTE 33 % ~82 B 2 [h], FHidhi>60 % 28 #il, <60 % 22 #i; 35 flfitE, 6
BIFLIRE, 4 BISSE e, | BB, | BRI R, JRE A S ERNHL) R A e 1
Bl 50 151 0 % F% 980 K0 3 A o0 B W A2 W R s e g, R IR e LA TS (70%) s I MIRT B A
NIGEEREIRE s BIFF G HEAT SRT 0T AR ER . MR AR S8 A oM E RGUEIR, 70 WA PHEAEIR
HEMEREIRAL) 27 B, TAPLRERFE (EMHEIERAL) 23 BIFE L. PR (0 — R RAFIF 22 R 3 L 5t
2R (P >0.05). BAERZE 1,
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Table 1. Clinical characteristics of patients with two group brain metastases

= 1. PR B E IR AR EHE

Clinical characteristics Neur;)rlgii)c?rll s=yr2n7p)toms Non-neura(l nsznzlgt)oms group Ve P
Gender
Male 17 18 1.384 0.239
Female 10 5
Age(y)
>60 13 15 1.469 0.266
<60 14 8
Primary tumor
Lung cancer 18 17
Breast cancer 4 2
Colorectal cancer 2 2 5.410 0.610
Pleural mesothelioma 1 0
NHL 1 0
Ureteral cancer 0 1
Renal Pelvis Cancer 1 0
Number of brain metastases
>3 15 12 0.057 0.811
<3 12 11
Maximum diameter of brain
metastases (cm)
>3 9 6 0.311 0.577
<3 18 17
Transfer to other parts
Yes 21 12 3.628 0.057
No 6 11
Previous history of chemotherapy
Yes 22 17 0.415 0.520
No 5 6
Previous molecular targeted
therapy
Yes 19 14 0.500 0.480
No 8 9
Previous intracranial pressure
reduction treatment
Yes 17 12 0.593 0.441
No 10 11

2.2. PN

@ PN MRI B2 NIGEFIR . @ LIS JBIEMR: © KPS ¥F7r > 70 70 @ BEMIL & 5EHK
PRI TR 69T M BRI © T AEA >3 4.
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2.3. HEBRIKSE

© FARMAME: @ LA RL:; @ camRiEE: @ MEE: © KPS Wy < 70
7rs © MMSE i¥5r <24 755 @ A RMAARZ DT RE PRI B ™ B AR (A o

24. BT RE

SR B e B S, AT CT NI =4k, efiyiE E RO, T8 C1L R&LUR, NMA
BLLINIES, REE N 6MV-X 2. IR CT B2 BUE, RGN ss MR, HEATHEX FE R E, H)
TR EER TR, EE, S, WME. W XEE)FFEATIRE . R X O/ NTER, A
HEIRT B % -- T 22 ) EDGE, #47 SRT 1897, HUKGHIEN 2.5 GY~5.0 GY, 1 &/d, BJEAIRES 5k,
it 8~20 K.

2.5. MEIEFR

R G F B O ERE AR R e A, ERSEE SRR, 4 MMSE A1 ADLS
FRUEAT NCF M QoL £, NCF [ MMSE &R, MJrml. idlz. FEEITHEE . FIZ6E
EE R T AN L 30 AN EEH TR, AEARHE 1 4y, 330 45 BRI R A ADLS &%,
R 10 ANTUH , X s R 98 i3 i) B A AR VR V& Bl Re ) AR AR Va3l Be TR IBEAT PRA, 0428 100 435
PR R R 15 0 SN A RE R AE VS R 2 EAOC. WITERIIERBOTRT 1 AWWE—IX, LAkEsy
VERBELIKT, TBOT @R ST 5 3 M HBEEEN—R, I Rlds N E AT 5 2% e . RIS
RIEHOT G 3 AN H BT AR MR, KU EE P8 40T /5 I R kb ia i s . YE N0 MMSE #
ADLS 7H{EZ I 2 .

2.6. GitorHh

AT 1FE NCF #1 QoL 484k, 115 3 ANANEIA] 55 MMSE Fil ADLS 730784k : U7 aT 1 A 32k
K BOTERINEERG 3 M. I SPSS 26.0 MRASHAT G120, [ Student’s ¢ f6EL
Mann-Whitney U 565K HUI 95 202 49785 s (B T B 10 0 ATy, 4110 22 3 B G2 LR A 4 248
B AR, LP<0.05 AZERELITFE L.

3. 58
3.1. SRT BifGA4EH MMSE S {EE R

SRT HiJ5, AMAIEIRA LR BOTERM S5BUTHT 1 FHE(r=10.25, P<0.05); BUTERE 3 4
H5T807 T 1 EL (e = 18.38, P<0.05); JBUTE WG 3 N H 57807 45 Wi L& (r = 13.60, P < 0.05); %57
YE S22 L. SRT B, TAHERIRA LR BUTEFRN 5HUTHT | BB (e = 0.44, P> 0.05); i
JTEER)E 3 N H SUTRT 1 B (e = 1.85, P> 0.05); BUTER G 3 A 50T &R b =1.11, P>
0.05); ERILgitFm L. Wik 2,

Table 2. Results of MMSE scores of two groups of patients with brain metastases (X =S )
2. PRSI EE MMSE MESER X S

Point in time Neurological symptoms Group (n = 27) Non-neural symptoms group (n = 23)
One week before SRT 24.41+0.73 27.96 £091
End of SRT 26.52 £0.69* 28.04 +1.23
Three months after SRT 28.30+0.81* 28.35+0.87

*Compared with one week before SRT (P < 0.05); “Compared with end of SRT (P < 0.05).
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3.2. SRT BISA4EAY ADLS SEERILE

SRT HiJ5, AMERERALLER: BYTE R 5HOTHT 1 (e =14.73, P<0.05); BUTEHRE 3 4
HSI0THT 1 JE (e = 10.11, P < 0.05); BTG 3 AN H SI807 45 (e = 5.48, P < 0.05); %5
Bgui#= . SRT §iJa, LHPZRERALE: BT 45 R 5077 1 B B = 2.06, P> 0.05); Ji
JITEEWR)E 3 M HSRUTHT 1 E (= 1.16, P> 0.05); BUTE WG 3 A H 507 45K/ b =1.01, P>
0.05); ZRWEGITFE L. Wk 3.

Table 3. Results of ADLS scores of two groups of patients with brain metastases (X + 5 )
3. MAREBERE ADLS MELER X +S

Point in time Neurological symptoms Group (n = 27) Non-neural symptoms group (n =23)
One week before SRT 7772 +£4.16 97.83 £2.48
End of SRT 87.04 +4.36* 98.91 +£2.06
Three months after SRT 82.96 +3.91* 98.48 +2.30

*Compared with one week before SRT (P < 0.05); "Compared with end of SRT (P < 0.05).

3.3. SRT BB mILaTTER

MR MRT 45 xR, 75 SRT ¥GI7)a, X THAMERGUERA ML EE, MR
YERMRZN 77.8% (21/27); A E RGUEIRA N LRI B, R RN 82.6% (19/23). H
RIEFE YA ESDYIRES, KA B E S EPD).

4. Wig

AR FERNERN, X TMERREENS, AMSRE, BEEBUTSERNABYTERE 3 A
MMSE 73& . ADLS ZHE# i TyTan 1 & A s R 4ok, HZERBEA G5 (P < 0.05).
SR T M AR, BEERUT SR BUTE RS 3 A H FriFill i) MMSE AT ADLS 7B TG 2
FHECR B, SHUTRT 1 AR FERLKE IR, ZRIABSGRIFE (P > 0.05). RIELEREER,
XA PERER PN AR B, SRT BN OG5 AT AR R A Dh RE AN ARV BT s EDGS JE M 28 R R i e
JEH T RACR . KM UiA frdt— BT

BEE BM B AEAEIAIE K RBOT ORI, £ 2 MiayT 7 NIEFed, WA RSkl se 2
BAE WBRT ¥97 i #8m, SECARITIREH IR, SR CEE WAEER &, MEEIEENAEfF. 5
WBRT AL, SRT & —MERIREHERAR, a7 IR misa, xR R B s 2 A D Re AR i
JRE ) fEE/NS8] [9] [10] [11], SRT B4 BM IGIT I EE 7L —, XS0 12]-[ 1813 [F1iF B 4k
f# SRT 5 WBRT #HLLHL, fELAAFIAT T, WHIFLEEZR: BIENMIhREFI RV & T, SRT
SRR HRTAWI AR, ST RRMEFE L, SRT 5FARIGIT IR R Em, Ay sdEin,
FER| SRT MAEaIYE, RIGiLE#E SRT; X T 2 K # ik, ¥ ELE S N~10 N SRT 7R
2T 2~4 NHT R

Soffietti Z&[ 1910 7L Won Xt TN LB EH, AMERQERE, 76 SRT ¥7 )5, MEYTHET 1 AR
ADLS 3 BUR LR, 80T 45 R B3 B (P < 0.05); 1% T AR, SRT 377 5 X 45 P9 ADLS
SHETCE KR . LA, X ADLS 23 B0 i i 72 8 BLHAT SRT w45 B HURS R & H W AR 3 R
X TR AR B, R K To ik e A AE AN G i A i f2 77 T, WBRT B — @ MPE s (Ha A& i &
&, WBRT HREZMHMLTE . Cheng H 2010 5T BR 5HUTRIAHLL, WBRT J& %% 98 5% MMSE
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SHEIE G, RN TR EET S, WBRT X HIER T — @R RSN IIge 7 miifs. m
Masaaki Yamamoto 5[ 7]i05% &7~ SRT X T 2~4 B 5~10 4> BM E3F BUTHT /G MMSE W 8%H B
ZE5E, deFEfaE, BT BM B E AN AThAE, SRT X HEEmE/N, X TH #EREREH F T NCF
(VK . Habets EJ Z5[810F 7L R AZEHEAT SRT R, HE HARZ DN BN AT A 7% 5T 245 73 YK T Bext
MEAH, SRR RE, B RHERS, SRT XL KT BEAN AR 1% i 870 HAh A B 5.

gr bRk, iR SE MR ZE, W7 T kA Y, SEUEE MR T AR AN AT I )
R, R R N ATE R, WHALE A RE AR . AR, BAREE L RRE, B
FOR RIS B (LG UM AR B R ) s AN R /by KRB WBRT ZURDN G Bl U7 I [A) 4
o BiRekkdt—BIRANKIIE . AT A8 0 7 R B b AR 7 R R, AN 2 AEE IR HE I
JERARAER . 7E H AT SEBRBIG R TAEh B B HE AT B, — 2 BEEEMA S MR 7, Gl 1k
SRR, RS OR B e A% S8 PR G A FN D RE, S 00 % 7% S8 BRI e K AR AR e SR R AR AR T &
KA & 2, X T AT HE PR A 78 28 B SRT 72 OR BA # 28 UA R0 ) BE AN ORUIE i % 7% 9o B8 85 AR08 o 807 T e 2 42 1),
7£5 WBRT EA MU A ST, SRT MAE NN FIE S8 167 B H ik fEIay7 i R rh vl s
ZEUN A RE AT AR 5t ont T A 7% SR B R AL 40 S BRI HE i ) A B 2 DG E B
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