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Abstract

Objective: To explore the current research status and development trends in postoperative upper
limb rehabilitation for breast cancer, analyze publication volume, major research institutions, key
authors, research hotspots, and international collaborations, and provide references for future
studies. Methods: A bibliometric approach was employed to systematically analyze literature re-
lated to postoperative upper limb rehabilitation for breast cancer published between 2004 and
2024. Visualization tools were used to construct knowledge maps, providing comprehensive in-
sights into publication trends, research hotspots, and key contributors. Results: The study revealed
a significant increase in publication volume on postoperative upper limb rehabilitation for breast
cancer over the past decade, with notable progress between 2016 and 2022. The research primarily
focused on shoulder joint function recovery, lymphedema prevention, and exercise interventions.
Research hotspots included exercise therapy, physical therapy, personalized rehabilitation pro-
gram design, and the application of virtual reality technology. Additionally, the importance of psy-
chological health and social support for postoperative rehabilitation outcomes has gained increas-
ing attention. The United States and China are the primary contributors to this field, with interna-
tional collaborations becoming more frequent. Conclusion: The field of postoperative upper limb
rehabilitation for breast cancer has shown rapid development, with continuous optimization of in-
tervention strategies, technological applications, and interdisciplinary collaborations. This study
provides valuable data support and theoretical references for future research directions, facilitat-
ing the innovation and implementation of rehabilitation strategies.
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FUBIRAE R ER 2 RO R e KRR R 2 — (1], HiRyT BAWTIUSHERE, HAR 5 HEE 1084
e BE AN RS N EERES . R R IIREKE, 1E ARG RE RO AE SR, A R
MR DI RS, B EEC R BAE RO . SR, BT RGBT
SR E SR R, VP2 BEIEE G2 R PR A K &5 N A

P& (EPFREREFF TN (International Agency for Research on Cancer, IARC)St11-##f, 2020 F4-Ek
BRI 2 226 Fi), o5 FTAETREERERR I 11.7%, Hosraomzem i 1 L R 7T Ria
PE[2][3]. HAEBor, #E 70%H) B AR G2 HIAS FIFREE B BB R ST DhRelaas, B dENL T R FEFI ety
BN R A 4] [5], AR EFFICEE AR E, R RBET 0 H 25wk A BERE J1[6].

FLUME AR J5 ThREFRAS I F 2 RS F ARG . BB RL K BIIEAAE. AR JEHK 0 [E 13 LR
JTEEARERITIRIER . TFICER, 40%% 50%MH) 3 ARG 24 P18 RGBS BRIl &, ik 7K )
IR A N IS 20%28 30%, W RERIEREIE A 7 R ARERG 7] [8]. PRIUL, $RZA RO REE T Hd it A0 2%
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DOI: 10.12677/bp.2025.152016 114 R


https://doi.org/10.12677/bp.2025.152016
http://creativecommons.org/licenses/by/4.0/

RS, #HE=

AR, FLIME ARG B W A SO D ML G R T M 2 e . MR T T B, 3=
IS ENGE A FIRTT RS RIS B35 o T B 10 L Th Ak 9] PUFHIB s R 5 E[10] [11[EEMA)E
VIR PR SCTTIG B B 7 T o R AP IR . Bhah, ISR . B RERE R B & S M AR N TR
TR G R TR T RETE[12] [13],

SCRRTT R 2EAE N R AR T R s RUR R A B 710, C7E SRR B U B V2 R [ 14]
[15]c ASHFFEAEBISCHR TR T H, 41 Excel. VOSviewer 1 R 25T R, LI ARG B A8 5T B
BRI ERE, BTERZGEEHFRIUR, WREZTIBM AR S SRR, AR R R

2. 5 H*E
2.1. HERREFERGE

A K Web of Science Core Collection {4 7 (WoS)/E NG R R . 1] 5E WA 2 2 F AR /R iz BT
K ZE AT N2 A TS = (“breast cancer” OR “breast carcinoma” OR “mastectomy”) (“upper limb” OR “up-
per extremity” OR “shoulder joint” OR “physical therapy” OR “rehabitation” OR “recovery”), HHEEIEF N
WoS #0E 5 (Web of Science Core Collection), 5] 3% 5]i%F% Science Citation Index Expanded (SCI)F
Social Sciences Citation Index (SSCIH)IHANKIE, SCHRISHLIR & AR 3E (article) 125k (review), HEBRAAH L
SCHR, BLFRSUGREE . AR SRR SR, KRN AVE Y 2004 4F 1 1 H #2024 4 12 H
31 H, EEREANIIL, mAHN 5257 FESCHR(E 1).

KB WoSHUR
(n=6421)

HEBR 2885 H A2 R 3L
Bk, BIESURE.
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ZINICHR
(n=6133)

JEEUR A [8)3E 492004451 A
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(n=5344)

HERRS TR AR 3303k

BEMNICHR
(n=5257)

Figure 1. Literature search flowchart
1. XHe R RIZE

2.2. BARSHR

P Z BN 1) 5257 J SCHRA A1 55 A A5 3 B SO A% 205 th o {8/ Microsoft Excel 2022 VOSviewer
1.6.20, R 4.1.2 SEFAF0T 7 3% 5 I SCRREEAT P AAG 70 BT . 12 R 4.1.2 $REUE A R M e i, 12
F Microsoft Excel 2022 4 T4F FE SCHk &K R A E % . 18 VOSviewer 1.6.18 AR« MUK A
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VOSviewers H1fif 2 RIAERHEEBRBEFT IR, 52—k & TR TR 2B B A 2% 20 Hr
BAF[16]o BRI T, I 2 Bl AL B, AU JEEL. 5IcR B &4 T5 0
JERTUH Z AR & VOSviewer R LUER=FPRAL T AL I . 2 18], 78 o A P&, AT
B ELWE A F 7E U I R S a5 ([17].

3. tARGR
3.1. &R

JHITXF Web of Science Core Collection (WoSCC)E 4 FE 11k, FLAN 5257 RAHISCHR. Kl 2 @R
T IR LRI T RAAE A ERVE N R A I L. MBI DR, REER SRR E FHAE -, K
YO BOOR. NERFSEESEE K RE RSB T T B AR 85 = T, HEET
TR AR BE K, BN T 5 AR E R Z A 25

TERSCERMAF AT b, ERAMIRSCEY Z2IHIEF EFWESR, JLHZLE 2016 & 2019 4F
JE], aRAOCE ML 7 B, B 2021 4, EERASCER T 400 5, Hrbrb EEAOCERE] 96
s B EE 22.9%. X — KR S H A Bk B N RHIE S AW R . BAREIE Y, ROSCER KRR
Rk b, JUHGRAE 2020 2 2022 FHAE], EABFCBCREEERIN, FHFAE 2022 R T 100 iR (K 3).
X Ghr & H NAEZ SIS R KF R 5E T, B 583 177 g8 1) B /K P i

Country Collaboration Map

Figure 2. Geographic heat map of publication volume on upper limb rehabilitation post-mastectomy

2. FLEREARE ERINERER & SRk & S B IR

500
450

A
400 — /
350
300
F 250
& 200 ——RXRAR
——RREN
150
100 4
L

50

=

Figure 3. Annual line chart of publication volume on upper limb rehabilitation post-mastectomy
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3.2. ExR/MX

T E T ORI SO R (AT 10 NEZRALX, W# 1 R, WWEG ARG, EEHEELE—,
LR 1440 530K, (HESTERIY 27.39%. HEGESE =, KR T 774 KT, S 14.72%. 2SRRI
F=L KRR 240 B, b L 4.57%. FESEWTTTH, BR 7RESN, INERQOL R, 3.82%) R ENR
PRI o P Tg T, EAEE(197 B, 3.75%)EZSUR A STRRIC R . BEAh, WU HLIX B TTRRAE
RNEE, BRFL. FEEA174 5, 3.31%) EEA139 5, 2.64%)EEAF R+, W rHAR E Z i H A171
Ty 3.25%) WA A/NFIRHI = H o g7 22 UARER 1 RN B SZAE ML A 1) DTk, 3R T 135 3@ 3Tk, 5 EE 2.57%.
T ] 5/ 1 DX FRORIE Pt R A BRVE R B B ), SOk R R IR e I K

Table 1. Top 10 countries in terms of the number of published articles

F 1. RRNEHEHRE 10 R

Rank Country Publication n (%)
1 USA 1440 27.39%
2 China 774 14.72%
3 Italy 240 4.57%
4 Australia 203 3.86%
5 Canada 201 3.82%
6 Korea 197 3.75%
7 England 174 3.31%
8 Japan 171 3.25%
9 Germany 139 2.64%
10 Netherlands 135 2.57%
3.3. XM

4R VOSviewer 73, it 5946 MM Z 5 K3 T3 ERRE A CHR, HE4HT 10 AL DT
BR T 650 4 (12.36%) SCHR(EE 2), KOS E B i PIAT LA /2 20 8 B B AR B JiE A 40> (Meem Sloan Kettering Can-
cer Center)Fl13 [E £ 7 5% 7 K 2 22 8 A% 98 iE HH 0o (University of Texas MD Anderson Cancer Center), % H &K
KT 90 FCHk, SN 1.71%. EHEIL )G & I8 i K 24 5 2 B (Harvard Medical School), F£it 69 & 3
Bk, B 1.31%. 2 JRRIKEMEBS T (Mayo Clinic, 68 &, 1.29%). Z&JE K2 (University of Sydney, 67
W, 1.27%). ZA48Z% K (University of Toronto, 62 %, 1.18%)%%.

Table 2. Top 10 oganizations in terms of the number of published articles

? 2. RBRNEHEHRE 10 149

Rank Organization Documents Publication n%
1 Mem Sloan Kettering Canc Ctr 90 1.71%
2 Univ Texas Md Anderson Canc Ctr 90 1.71%
3 Harvard Med Sch 69 1.31%
4 Mayo Clin 68 1.29%
5 Univ Sydney 67 1.27%
6 Univ Toronto 62 1.18%
7 Ohio State Univ 59 1.12%
8 Univ Calif Los Angeles 56 1.07%
9 Univ Michigan 45 0.86%
10 Maastricht Univ 44 0.84%
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Figure 4. Cluster analysis map of high-frequency institutions in upper limb rehabilitation post-
mastectomy literature
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3.4. fEBSHR

5257 f AR SCIRIL 27949 ArAFE SRS, KOCE > 10 IIEE A 39 A EE 0.14%. b, &
YR % IWNAE# /& De Groef, An Fll Devoogdt, Nele, ¥J4rHIkE T 39k 3CHk, o H7EFLAYE -
Ji B U AR ) 3 TR . BB LS 1M & De Vrieze, Tessa, FLRFE T 25 FSCiHk, #5081 i
TEAZ ST BR EE AN 2 AR F2 0 7 o HoAhHE A 0= I /E # &% Carlson, Linda E. (21 /). Dams, Lore (19
)RR 3)o IXUEAEHAEIZ IR HF 235 A TTER, SN 1 3L SR AR T FE IR AR

Table 3. Top 10 authors in terms of the number of published articles
3. RRUEHERZE 10 1FH

Rank Author Documents Total link strength
1 De Groef, An 39 201
2 Devoogdt, Nele 39 203
3 De Vrieze, Tessa 25 146
4 Carlson, Linda E. 21 13
5 Dams, Lore 19 108
6 Suami, Hiroo 17 12
7 Geraerts, Inge 16 95
8 Mcneely, Margaret L. 16 22
9 Smeets, Ann 16 56
10 Arroyo-Morales, Manuel 15 26
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3.5. {EE <IREm S

M 5257 & SCHR R HEECH 9896 AMER SCHEIA,  FEXFTE R SR AT SAREAT IR E & 9. S EElREL
KT 21 (R AR %], Horp U 48 AN . Horh “FL (breast cancer)” & i B 2 (1) K H
P, JLHBLT 1345 Wk, HUGR “HRE KB (lymphedema, 450 7K)” . “A:35 i B (quality of life, 249 1X)” .
“JEfiE (cancer, 224 {K)” A “FEHE (rehabilitation, 160 /X)” . 7 4 BIL T HEA AT 10 FI/EE o8, g
ST AR BRI JEE M (1 5)FIE 5 B A 25 P L (1) 6)

Table 4. Top 10 key word (Author keyword)
F 4. HEEAET 10 XEIR(1EE X 521A)

Rank Keyword Occurrences Total link strength
1 breast cancer 1345 1180
2 lymphedema 450 574
3 quality of life 249 393
4 cancer 224 221
5 rehabilitation 160 273
6 chemotherapy 156 151
7 breast reconstruction 141 127
8 breast neoplasms 138 173
9 mastectomy 132 169

10 pain 92 154
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Figure 5. Cluster analysis map of author keywords in upper limb rehabilitation post-mastectomy literature
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Figure 6. Density map of author keywords in upper limb rehabilitation post-mastectomy literature

6. FLAREAR S _ERINRE R E SRk 1EE X RIAE K E

FERBE RIS, N 5257 5 SCBR AR MR S rp 3 T LI REOR T 21 oG skA], 3L45.31 72
ANREE T A, AT 7 AN 200 1 BFE 17 AN AL EESAERRS . WREK M PR
L Thae K AR, T 0 A Wl “lymphoedema”  “pain” . “rehabilitation” . “upper limb” Z5,
e T FLRRE B RS R AL O s 2R 2 B 14 AN A, SO0 E RSSO R UM O, WOk
BRI “anxiety” . “depression” . “social support” . “health-related quality” &5, 55 ICEFLE &
F OB E LA s O 3 AFE 13 AR, FEREALERGIT IS, A “breast
cancer” . “chemotherapy” . “metastasis” %5, WFIT MR RIGIT R RGO R S 4
AFE 12 MR, S35 EE MR F RIS, i “breastreconstruction” . “mastectomy” « “breast
surgery” SEOCHEE], SR T LS EERAEFUERT I E N 0 5 BFE 7 AN, W RHTE k
BTG SRy 7 A BRI @, SR L “sentinel lymph node biopsy” + “surgery” . “treatment” Z§; 53
6 FLHE 6 AT AN, VE PRI A7 AR TS TR B S A EE, OB TR] B “ physical activity 7« “exercise”
“quality of life” %, SR A& EREE N BU@RLEY" s 20 7 846 3 MRl 128 K0T bR
259y, FEEIAEHE “radiotherapy” . “tamoxifen” . “apoptosis” %, KL T FNRIEIRIT HRKIIEE

4. ¥ig
4.1. EXIFR

FMIEA S R AR SCREAE 2012 £ 2015 SREAHXT AR, (HEEE W FURIEA S LT RE ik
R RIEFERE R, MHRBTTUR A SRR AEIG N FLARRE AR5 I T BE RS A 92 S 163 A 3% B R )
KRR ZR, JCHAEAR G I AAE DR LK R B AR S5 7 A AT AR BL[18]-[20]. JLeEK, FEEYIEIRYT M
BT, MORH AR BN, TR, WIEIRTANES ERE T REORIEERE, 5T
R, EWRPERG T FIE3) T ReA R ekes 858 1R Fis s Dhfe 5 BRI [21]-[23]

LAk, ORI (W T AR MBI R R T kit B8y TiE S BT NS & CHaEd 2R
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i R R RO A BORES . BN, LRETEREIE3NRe08 B i m AU B 1 B hee, JF HolcE
ARG SRR [24]0 IR Fh 2 YR T TRAMN T LSRR AR T BERRAT, L Re A ROk S 3 OB R

AR TR IR RE 2 48R T 24 RER FE IR BEEERFAE o BE AL IR I8 (RCT)7E PR 54 Wy 1T B A
H(OR fH 95%CI Alik+0.12), 4L T s EdE, SR, AMBF RCT BB RIBAT 70 1 — L2 PR 3 Fl
Pelk . FIGRTT BV Al e R EUCER W, R E RS NAE25]. 52 AL, BABIAT FELE G BRh
KA U TR A MR B, (H 5 RE Rk 20% 1 2K U5 2R I 290 FL BT [26] . J5 i B AL R 2 T
9T B bi: FERIGUEECRA RCT #it, KIATUS 0 SR L oG BAS, T ALHIER 2R A 78 0 75 4 VR
B ITIERESE,

2016 % 2022 4[], BEFFH M —PIRARER T I FEREIRIT 5. UuiSCikR i, 18307
AL T F 255 AMUE T AR, A MM T BE R OE U, 5270 7RI RCR27]. X2
AL EI RS TR PR T 2 FRIMERIR, I35 WIERIG YT 2% 5 0 5 A AU 1) A SR
f, BENEE SRR I A AT R T %

FEE PR G ETT T, 55 AN [ 7 FU e R S AU T s T . R AR B R A
Tt ABSE[EAEZ AU B 78 8 S 51 BTS2 35 v T I, S S R 2 40U 1) 8 5t 1 57 4 B 5
Wi 73[27].

4.2. MEESEARTR

EFUIRE R AU, De Groef, An Al Devoogdt, Nele s& & e ZHIEE, HMEET 395
SCHR, SR T ABATIAE 12 AU ) EE AL (28] [29]. PIALAEE I 5T AR TR EE BT ik S Y ERT IS
R b, JEEETIRIEGR AR T 2 MERE TR, BER 7 IAIEARGE BE 1 ERThRe. RS2
De Vrieze, Tessa, K& 1 25 Sk, FEARW T IAMIEASS FBORE KM E A REEHEAR, L&
FRE BRIV ST 1A1[30]0 IR EEAZ O IO 90 BOR Ay 7L s b B R 52 AU R R AR A1 1 IR S A
WARRE ISR — P P ARIR D R

Bl R AR 22 3 BN, TR AU R TR — PR N, R Z QMR IR IT k. JUH
R SHMNEARGEERE TR, WIS SHLE ABRM RS, A ERKH T AR ARG R
FIRCR[31]. XEOHT RN B E M T2 RIS, I BN AR FUNE R S O 2H S

7%

4.3. MRBRSEIE

FURR e L R A T IS R RIS BT E[32] [33] WERIT[34]-[36] MELER T RME
TEAIPPAL[37] (3815 71 o TAFER, FUBEA S b R & AU ot 7o #0 is A 2 30 B35 M RR - IR
FUIRBNRHE, NMEAGTRTT 7 22 (R 70088 OB S BRI DGk . MR RER 7 2 0 GRS IR T 7 T
WS Jo—, REHERITBOR M ST 39 N MR TTd 4 7 i B2 AR RS L=, HLas I BE MR ek
1877 ZEUCHCAERA AL TF[40] [41], X135 T CFEMEHS VM) FILIE BHRHERE PRI N . A
I ERL G YT T SR ANE BT 17 Z REEARYE JR 3 1 AR LR F5 R BEATARAL, AT R4 BE R HE 1R T
HeAh, OB TR 2 SRR PR R R A A AR Bk O EAR I, TR R
(O A e SL R G R AT R, DAk, OB T SO B R T S I B A R A [42]

T SR T LAE H, FLIRE R B A R 2 S RME R £ W RO DB
YIFR G T S5 N, IUE BEE T S R0 2 23 ZHEE . — T Meta 2 HTIERH, S L7711 45
1 B AR LR B K P £ 2 TP R AR AR 22, A R ZR1E P DASH 343 (Disabilities of the Arm, Shoulder
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and Hand) 75 11 58 BAL#(32]. VR BilR7 ik BAeeTt 18,5 RAMNRAME, EHRZM T RAtrENAL, Hily
PRAET T A 1210 ARZSBIF TE R 112 U IR AEIZ 0 [ S INZR & BT AL R - BEFE HLas A SR MR AL
KA R T BN, FLARSE bR R SO AR R T LAE DR BE R R, e i B R HE, i
REME I R AEAGIR YT 7 AT SR A SR [43] [44].

5. &5t

SCHRTFED TR, FUAEAR)E DR E KB U R, BT R KA RS SR A E R AL
HiseE A R R TCIRL A L FEIX AT, SR ] 20 S BT R U B e E O R 5 [ 45 5 0 i K
AR O A7 J B . K 22 B ) De Groef, An Fl Devoogdt, Nele &R RIRHm % EH, &
MBS T MENGIT S5a RETT RN & . JHTFUTT AR 3 LI REM S AR AR 5 I RO
IR RERCR . A, CEMBLSEHAR” AR AR SR S QIR IR X M AR
B THRFEN G T HATHIBTSLBR, IR BOA AR SR IR ARG BEE BT TR B G AT [ RSB FEIE 4
M T2 T R B T B MR R T7 R I R R -

g€ A=A
18 P A SO (RIS T
E&UH

AW T A P e ] 2024 4F FE S IR THRINCEE ST R R R A QB R B A BRI e 742 T 0
EN#Bh(4n'5: 2024AB065).
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