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Abstract

Key words

Background and Aims: Surgical treatment is a cornerstone of breast cancer management; however, the
physical trauma and psychological burden associated with surgery may adversely affect patients' quality
of life (QoL). Based on data from a prospective cohort, this study was conducted to evaluate changes in
postoperative QoL among breast cancer patients and to identify mediating factors influencing QoL,
thereby providing evidence for perioperative rehabilitation strategies.

Methods: Female breast cancer patients who underwent local surgical treatment at Suining Central
Hospital between June 2024 and January 2025 were enrolled. The Constant-Murley Shoulder Score,
EORTC QLQ-C30, and QLQ-BR23 questionnaires were used pre- and postoperatively to assess shoulder
joint function, and QoL. Paired #-tests were used to analyze changes in scores before and after surgery. A
mediation model was applied to explore the indirect pathways through which surgery impacts QoL.
Additionally, subgroup analyses were conducted to compare QoL changes across different surgical
modalities.

Results: A total of 148 patients were included, with median age of 54 (46-60) years old Postoperative
psychological health significantly improved, while shoulder function and overall QoL scores markedly
declined (all P<0.001). According to QLQ-C30, functional domains such as physical and role
functioning worsened, while symptom burden increased. The QLQ-BR23 revealed significantly higher
scores for breast and upper limb symptoms postoperatively (both P<0.001). Subgroup analyses showed
that patients undergoing axillary lymph node dissection experienced greater declines in shoulder function
and QoL compared to those receiving sentinel lymph node biopsy (both P<0.05). QoL deterioration was
comparable between mastectomy and breast-conserving surgery, although the former was associated with
more prominent pain and breast symptoms. Mediation analysis indicated that shoulder function, breast
symptoms, and physical functioning served as mediators in the impact of surgery on QoL, while better
psychological health exerted a protective effect.

Conclusion: Surgical treatment significantly affects postoperative QoL in breast cancer patients, with
local functional impairment and symptom exacerbation serving as key mediators. Different surgical
approaches have varying impacts on QoL. Enhancing postoperative shoulder rehabilitation, symptom
management, and psychological support may improve patients' QoL.

Breast Neoplasms; Surgical Procedures, Operative; Patient Reported Outcome Measures; Quality of Life; Mediation
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Figure 1 Flowchart of patient selection and study design
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IR Rl S R S N S I TSR R ATRT a N
(sentinel lymph node biopsy, SLNB) FI i &5 itk (2 2%
W AR (axillary lymph node dissection, ALND) . ¥}
PR A by 3 7 T RO BE B B S, AR AR E TR
& Z K (estrogen receptor, ER) . 2% & Z 1K
(progesterone receptor, PR) . AR AEK K T 52142
(human epidermal receptor 2, HER2) ¥ %L I 9 &1 43
FEFEZIK (HoR) (+) /HER™, HoR (+) /HER2 (+).
HoR (-) /HER2 (+) MIHoR (-) /HER2 (=) DUFhs
WA, HrHoR & SCH ER B PR 22— FAMEAIAI>1%.
1.3 PROIER

Constant-Murley JH X 97 ¥ 4 & % . &
Christopher Constant FlI Alan Murley B il F T ¥4 J5 56
TSR R R, W4 EE . KRR
(15) . HEAEWE (20) ., BXWIESHE (40) FIML
J1(25) o BRJA K1 3 BEVEE bR AT H AT E
KRR AN, HARmE YR BA T, A
43100, 1543805 UL BRI Sh D RE B . AR 0F
5% i #) P SC R Constant-Murley JF ¢ 7 3 43 15 32 B
H R AE30%, Cronbach o ZECH 0.7397,

WY i S V6 9T BF 9 41 2 (European Organization
for Research on Treatment of Cancer, EORTC) QLQ-
C30 A1 QLQ-BR23 % :  QLQ-C30 3= 3 H T 1F Ak i i
BH QoL, 5 QLQ-BR23 I & H F P4 ZL R 9 /8 &
QoL QLQ-C30 3L 30 N4 H, ALHE 14 i 1A filt B
R SAThREMEE (IRIK . M. 154, KA
HTaE) « 3MAER4EE (= . Ok K
i) M6 ME—ZH (IR ME. RHT. AR
P fERL . RIS MZTEINAME) , ] QLQ-C30 H# &
S A B B K AR 3R SR T RS SR QoL 3T 45
PL QLQ-C30 HE 3 (4 17 4% 2y RE KL e s e O P i B IR
Ao QLQ-C30 5 75y B AU A AR fid FiE bR 0 2
oy, RUT QoL Ml s AEIRAURAT /3B, &
IR ™ H L QoL Ak . QLQ-BR23 A4 8 1~ isk
234 H, IRELEE AR . YDA . MR
FINS AR R By A5, e R AE B A H6 R GeiR 7 B
FLBIEAR . TR RE R AN & SR AL . A B S
i FH P SCAR QLQ-C30 AT SCAR QLQ-BR23, QLQ-C30
1Y Cronbach a £ %} 0.89, QLQ-BR23 & £ 1Y
Cronbach a &%/ 0.851"1
1.4 FARRESHRE

CEBF ST SEHEAT . 5 PO 5 IO
JExF i A WF 9T N B AT R G I, w0 O A L 1A AT
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N L RE S T 4 B (0] 26 P9 B DA B 0RO I R L B
FRERLTH AT TR D17, F5E %k
WA TS X RN AR EH . B XD Ak
WA, WIAFRX R R EEIFARES S, HEik
B SZHRFEEE, HREZRNHNE
WA, IT8 S50 G ST 58 R 4 o X T 0F 5
X G e LR sk AR AE B R S5 B, B I AR R
TS i W g — bR HE AT RS, AT AR R B TS
M HERGPE A — B . o T WIS BE I E T
YItie M1 QoL, AHFFEAEF AT 7 d LKA 556 4~
7 K, 433 f# F Constant-Murley J&§ 3¢ 15 3 43 & 2 |
EORTC QLQ-C30 & QLQ-BR23 #E 17 1f .

Bt W e R, W 9T R X 8] 4 AT AT A
Ry, B R BCA e AT AT G R E R . A st U ER
AN GERE IR A3, W 5T B ST B A 5T 0 AT b
7o, VAPRIEECHE ) oe b . fEEUIE S ABY B, R
FHXN AR I ST B b 3 . 2 24 5 AN DL
G5 ST S AN B, R AE 98 U AT 38 UL X
DA P B8 b S A B v 1
1.5 SitEiE

TR RCR R « 2 (8 +s) Eow,
AEE SR P B (Uo7 e ) (M (IQR) (34T
GErt iR o R 00 I PR B AE 38 2 4 Ry 43 2 R
R, UGBS (A [0 (%) 1B FER. Xt
JA R IIRE . QoL P43 B Hoxt o A B i) F AR iy 5 L
B, SRATECXT ek 95 #6472 o SR 2 oot 1l 15
AR T 5 e 2L MR R SR R AT BV QoL 1y 2% Tl R R
W R I HA G E L (P<0.05) 9748 7%
kAT 2 MR L on vk | 81 o 4 ) F R R
JEPE AR e (A) M ECE, W4l IA] H 4R H Mann-
Whitney UK %, >2 41K H Kruskal-Wallis H F 1 £
55 o i 1 Bootstrap 12 #E A7 A1 800y PR 28 1Y Bk 2 PR A
B (B=50007K), 455 95% Bootstrap B {3 [X.
[ AR AL 0, DA g A B 52 v A 20 455 70 R A7 A
BE RN A G R 50 2R S AS 35, P<
0.05 0 FAH G % E L. Gt b A Stata
MP17.0 %2 F11 SPSS PROCESS 3.4 7% F2 ¥ 58 /.

2 % R

2.1 MNTRGIFE
148 il f8 35 10 A % 54 (46~60) % o HLH
N 2522 5 4E T, 91.90% 1Y 52 3% R B IR A,

A KT FLEEDPLENY (48.65%) F A H
(27.03%) . FL M98 TNM 43351 0 351 9 1] (6.08%) .
149 37 6] (25.00%) . 13 74 ] (50.00% ) . 1113
26 5 (17.57%) . IV 26 (1.35%), IVI]EE
KWL A B RS . EIRIT T, R A
7 . M EF R L ALND /9 B 4 0 R 49 B
(33.11%) . 374 (25.00%) #1766 (51.35%). 4
N GEAZ R LT TRE ST

1 DNARFBREREENBLIGRRIERFEn=148,n (%) |

Table 1 Baseline clinicopathologic features of enrolled
breast cancer patients [n=148, n (%))

e A ERAFAT. Kl
IR (%)
<40 15(10.14)
40~49 35(23.65)
50~59 58(39.19)
>60 40(27.02)
IS AR
BRI/ 5 12(8.10)
B 136(91.90)
HEH KT
XH 9(6.08)
I 72(48.65)
wirh 40(27.02)
R 12(8.11)
PN 5(3.38)
AR L 9(6.08)
Pl 1(0.68)
TNM 434
014 9(6.08)
&Y 37(25.00)
1 74(50.00)
T 26(17.57)
v 2(1.35)
B2 it i
HoR(+)/HER2(-) 68(45.94)
HoR(+)/HER2(+) 33(22.30)
HoR(=)/HER2(+) 26(17.57)
HoR(-)/HER2(-) 21(14.19)
HH R
= 49(33.11)
w 99(66.89)
AL F AR
PRAAR 37(25.00)
2AYIRA 104(70.27)
YR+ EEAR 7(4.73)
WeEs F AT
SINB 72(48.65)
ALND 76(51.35)
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22 FARBELEEREMBEXTINEEEWL

K F EORTC QLQ-C30 f 3% () 15 &% 4k Ji 455 B
fili 8 F FRHT G B0 FR A, SR e, F
ARG HR &L HEERT S EHETF ARG
(89.08 +12.94 vs5. 96.03 +7.86) , Z R A LI ¥ X
(1=-6.202, P<0.001) . & H Constant-Murley f& 3% IF
fli 35 FARF G B T oiEe, 45w, &

®2 FAREBEOEREE.

M O 1 2l B BF 43 AR BT 99.41 + 1.64 [ 2= A J5
79.53£10.88, 2 57 A 4t H X (1=2356, P<
0.001) o AR¥E B H A B NG . A FEL
FOME s T AR T sCHEAT WAL 2, 25 28 R A [ T2
258 T AR S LA RS N T ST L E BE
A G () P<0.001) (42).

BXRTINEEED LR (x +5)

Table 2 Comparison of mental health and shoulder joint function scores before and after surgery (¥ + s)

SH L BMERETS) AT DIREVFIY
A AR P ARA WG] P

BT 89.08+12.94 96.03+7.86 <0.001 99.41+1.64 79.53+10.88 <0.001
Hphiny T

7 91.33+11.53 95.92+9.49 0.004 99.14+1.97 79.22+9.45 <0.001

H 87.79+13.54 95.88+7.47 <0.001 99.55+1.44 79.68+11.57 <0.001
ABTA

FLEVIER 89.11+12.95 96.47+7.91 <0.001 99.40+1.67 78.98+10.24 <0.001

PRIAR 88.51+13.23 94.14x8.75 0.040 99.46+1.57 81.16+12.62 <0.001
TR FA

SLNB 88.43+13.60 95.95+7.40 <0.001 99.43+1.63 81.96x11.19 <0.001

ALND 89.47+12.43 95.83+8.87 <0.001 99.39+1.67 77.22+10.13 <0.001

2.3 FARHEFQoLETH

QLQ-C30 1t R P4l 8 3 F AR HI G QoL ks, f#
B OSARAEFEIT 2 R 77.81 + 16.61 B 2 67.76 +
16.12, ZRAGITFE L (1=6.113, P<0.001). 7&
REGUR, F AR5 KR 2 B A A 6 2 B GO 4 4
T ARETH W TR (¥ P<0.001); fERERYERE, K5
AR PR . MR . RS RO SR A R
A (¥ P<0.05) (£3). WHSHBR, Lt
BH R BIR T N [R5 AN A Uk
ZE PRI, ARG B QoL 43 141 %58 A ij 15 12 34 B
WML (£4). QLQ-BR23 & K 1EAL B E T RiTE
Z A QoL W, TEYIRE (P=0.035) FIXFAR KR
R (P=0.006) J7 1 AJFHRAR B EH G, R
SEAR (P<0.001) . FLERIEAR (P<0.001) F1 EJEChE MR
(P<0.001) J5 HIPF20 B & i FARRT, 1 F AR A1 4
. HETIRE . MEARER . R GIR YT RN R I K
P 2ZE R LRI E L (¥ P>0.05) (F£5),

http://www.zpwz.net

£3 FABEQLQ-CIOERITHLLE (x +5)
Table3 Comparison of QLQ-C30 sores before and after
surgery (x = s)

EgE| PNl ARG ' P
BUREROKE 778121661 67.76+16.12 6.113  <0.001
LIfg 4 94.27+6.56  92.24+6.10 3.605  <0.001

URIAR T RE 96.74+8.86 88.37+10.51 10.514  <0.001
fEIRE 97.82+8.39  89.77+14.46 5977  <0.001
KL DIRE 89.08+12.94  96.03+7.86 -6.202  <0.001
INHITRE 90.45+10.35  91.03+9.82 -0.650  0.517
ARl 97.24+10.2 95.98+11.99 1.368 0.173
FEAR U 6.63+5.60 9.81+6.54 -5.902  <0.001
A 2.99+9.56 5.98+12.83  -2.549  0.012
2R 15.17£19.24  13.33x17.74 1.051  0.295
i 5.06£10.88  13.49+14.77  -6.323  <0.001
/SN 3.45£1225  391x1146  -0.391 0.696
R 1.26+6.54 1.61+6.31 -0.446  0.656
{7 1.61£7.17 10.34=18.64  -5.353  <0.001
favs 2.07+8.07 0.46+3.90 2136 0.034
KR 575+9.08  -8.85+1333  -7.995  <0.001
ZEUT IR X 22.3+20.05 24.6+20.42  -1.677 0.096
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F4 FETAEBREFARGEQLQ-CIOERITENLLE (% + 5)

Table 4 Comparison of QLQ-C30 scores before and after surgery among different subgroups (x + s)

=] ARHI PN t P
B BT

& 75.85+15.89 63.44+17.33 3.850 <0.001

el 78.96+16.72 69.7+14.99 5.071 <0.001
FLPFAI

FLE VIR 77.7%14.61 67.64+15.15 5.739 <0.001

RFLAR 78.6+21.29 67.57+18.61 2.878 0.007
s FAR T

SLNB 78.36+15.49 69.44+15.51 3.909 <0.001

ALND 77.52+17.43 65.9016.40 5.042 <0.001

R5 BEFABFQLQ-BR2IERZHERE QoLIESLLE (% +s)

Table 5 Comparison of multidimensional QoL scores from the QLQ-BR23 scale before and after surgery (x + s)

Ei3i8 NI PN ' P

il 89.96+10.72 91.64+10.8 -2.133 0.035
517 97.34+7.49 96.15+9.32 1.795 0.075
TEDriiE 91.16+14.11 92.18+13.56 -1.263 0.209
P AR R 61.33+15.75 62.66+14.66 -0.569 0.574
AR A AR 84.58+19.22 89.34+16.55 -2.797 0.006
ARSFARER 6.2+7.05 11.81+7.04 -9.165 <0.001
RGURYT RIS 8.23+8.24 8.52+7.63 -0.441 0.660
FLBRRER 4.31+6.64 7.43+8.11 -4.058 <0.001
L BER 2.49+5.33 18.37+10.93 -16.342 <0.001
X8 & R AH AR 21.11+22.29 21.11+22.29 0.000 1.000

24 AETABEARBFOERE.BXTINEE

QoL k= H 3ttt

FERFLR L 5 2 V) B B, TR RGO P g
FEAE AL (P=0.554) FJE ¢ 19 D RE A2 4k (P=0.279)
ZR G FEE L FATG BK QoL i /348 {2
ST G E L (P=0795), FARHEE K
(P=0.030) FIFLGAEMR (P=0.047) 437451025 A7
G2 L, T b BOE AR I A 22 R e S
T2 B L (P=0.592) (#6). 7E1T SLNB 1 ALND
B, FOREE O B T 4y AR Ak 22 R R g it
2 L (P=0.600), 1fif ALND & FRJ5JE &1
fE PF 43 T B R B B W = T SLNB 2 3% (P=0.005) ;
$32 ALND (8% F R A1 5 09 & QoL W43 B i B

W & %5 T SLNB f#:#%  (P=0.038), %% ALND % F
ARHATF QoL (P=0.038) . &9 (P=0.023) F1 b JBIE
MR (P=0.032) W43 fLFEJE K F 452 SLNB B &,
11 P 35 1) ZL 5 AE ARV 4r TR ET G 2 T 22 % (P=
0.912) (#£7).
2.5 FARZM QoL H %M 57

KRN EEF A 5 i 2L 8 BB RS QoL 1Yy
TAHEE, 2MUFREEER LT IR. ALK
RE AR L AR AR T B RO B A R 4 N A R R AT 4y
Bro GERWIR, JH O I RE X AR S5 A A fd IR
RAETANAAER, FL5E R R84 T fig & 4558
AR, B R R AR R (3R8)
(K2).
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6 FARFIABEFXBEFARMGEOERE. BXTIEEM QL EXLERILE (x =)

Table 6 Comparison of differences in psychological health, shoulder function, and QoL before and after surgery among

patients undergoing different breast surgery procedures (x =+ s)

FARATE 372k PRFLAR FLP e UIBRA t P

AL 5.63+16.08 7.36+12.45 -0.596 0.554
INEESH -18.30+11.73 ~20.41+9.73 1.087 0.279
AQol. -11.04+23.33 -10.06+18.47 -0.260 0.795
AC30Tj5E -1.69+6.65 -3.29+7.64 -1.221 0.224
AC30 KK RE ~7.81x9.84 -9.91+8.26 -1.168 0.245
AC30%EIR 3.55+5.94 3.02+6.62 0.435 0.664
A C30 5 10.81+20.87 8.11+19.18 0.726 0.469
AC30 75 8.11+9.32 12.91+16.47 -2.195 0.030
ABR23 ZLARIEIR 3.38+7.72 6.76+9.23 -2.003 0.047
ABR23 [ ek 16.82+12.46 15.62+11.54 0.537 0.592

1 TEARBHESFRXEEFANFOEER. BRXTHENQLENERLE (v +5)

Table 7 Comparison of differences in psychological health, shoulder function, and QoL before and after surgery among

patients undergoing different axillary lymph node surgery procedures (x + s)

FARATFIT 21k ALND SLNB t P
ALEL 6.36x12.01 7.52+14.81 -0.526 0.600
INEEST -22.17+9.58 -17.47+10.48 -2.849 0.005
AQoL -13.49+17.58 ~7.64+16.30 -2.095 0.038
AC30 TR -1.68+7.29 -2.51+6.52 0.73 0.468
AC304K{AT)RE -8.52+8.46 -8.16+10.42 0.23 0.818
AC30 AR 3.25+5.91 3.06+6.95 -0.18 0.86
AC30 A 7.89+19.53 9.72+19.73 -0.566 0.572
AC309%5 11.18+12.88 6.25+13.25 2.297 0.023
ABR23 ZLIEAR 3.07+9.41 3.24+9.23 -0.111 0.912
ABR23 [ JEER 17.98+12.57 13.88+10.17 2.171 0.032
=8 HIRFAXMIREEEARE QLHFNEEZLSH
Table 8 Mediation analysis of factors influencing postoperative quality of life in breast cancer patients undergoing surgery
Tt H BN AE SD 95% CI Zlt P
JAXKATIIRE
YOI -10.303 1.888 -14.003~-6.603 -5.457 <0.001
HERUY -3.952 3.038 -9.907~2.003 -1.301 0.194
[HZRL -6.351 0.072 -0.326~-0.043 -88.733 <0.000
FLPFRER
J=L I -10.303 1.888 -14.003~-6.603 -5.457 <0.001
BRI -8.805 1.888 -12.506~-5.104 -4.663 <0.001
[ ER300; -1.498 0.018 -0.086~-0.016 -83.382 <0.001
IRAASE R
FEY 9T -10.303 1.888 -14.003~-6.603 -5.457 <0.001
EERUN -6.533 1.991 -10.435~-2.632 -3.282 <0.001
[F R -3.770 0.024 -0.166~-0.072 -154.854 <0.001
R
SN -10.303 1.888 -14.003~-6.603 -5.457 <0.001
FHER -13.188 1.908 ~16.927~-9.449 -6.913 <0.001
[ 2E5800; 2.885 0.021 0.047~0.131 134.645 <0.001
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Figure 2 Mediation effect analysis of surgery on patients' postoperative QoL
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