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Abstract

Objective: This study used bibliometric methods to analyze the research hotspots and future de-
velopment trends of mesenchymal stem cells in spinal cord injury repair. Methods: We screened
by using the keywords TS = (“Mesenchymal stem cells” AND “Spinal cord injury”) OR TS = (“Me-
senchymal stem cells” AND “Spinal cord injury repair”) in the Web of Science database. Data were
collected for relevant articles published between 01/01/2014 and 30/04/2024. Subsequently, we
used the visual analysis software VOS viewer to conduct a comprehensive evaluation from mul-
tiple perspectives such as the number of publications, authors, countries, institutions, keywords,
and popular research topics. Results: In this study, we searched the Web of Science database ex-
tensively and identified a total of 1193 relevant articles. The literature was written by 6565
co-authors from 70 countries in 1520 different research institutions. These co-authors have pub-
lished their research in 424 different journals and cited 59,798 articles. In addition, we analysed
the annual number of publications, country distribution, the top 10 authors published, the 10
most cited articles, and the top 10 institutions published to gain a more comprehensive under-
standing of the current status and trends in spinal cord injury repair research in the last decade.
Conclusion: In the past 10 years, the number of publications and citations of mesenchymal stem
cells in the field of spinal cord injury repair have shown an overall upward trend. This reflects the
rapid development of the field and the increasing attention of the international community. Al-
though many achievements have been made in the field of spinal cord injury repair, and the re-
search on mesenchymal stem cells started late, and the number of relevant literature is relatively
small, this field has great potential for development. Stem cell therapy for spinal cord injury has
become a research area that has attracted much attention today, especially mesenchymal stem cell
therapy, which has great potential in the treatment and repair of spinal cord injury, which may
provide patients with better treatment and rehabilitation opportunities, and also make important
contributions to the progress and innovation in the field of medicine.
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1. 5]

a5 45 (Spinal Cord Injury, SCI)VRTT & — N Z R R G IEFE, BERGERER. TR RRE . 2
BEDhRe R A AR TR R . DR T T EEE SR . RREIRIT WA YT L] [2]. TER
PEW, ESTETRUE SR YRR SE R AR, CLAGES FAB R EIEWI[3] [4]. fEMRMER, BER
BIT G, AFEMERTT . BORIT AR EHERMBIH, DUEEILA )&, 5iEsh D) sefi-Fdihe
71[5] [6]- Z59micyT W T4 B Am AL A28 o bah, OB A AE SRR T35 Bl 58 2 Rt 175 5 0 38 i)
R BNAE AR S AT R R A OCE B FORIT TR, W E T AR IR R R Z TR, AR
AT B, (BRI TIRTT BRI T F1[7] [8]. BEERIERF LI, KR TTRESA H L AH 1R
ST AL, R R A B YT R AN TIS [9] [10].

&) 78 5 -4 g (Mesenchymal Stem Cells, MSCs) & —28 A H I B AL A LI RER T4, Tz
FAETZMAEL T, wEdE. . BHrrmE[11] [12]. MSCs /ENF T EHE L EM P, SRRIE
2 SRBUERE. SR JEVEAS . BoE 2 AT e DL A SRR I IS B AT B R R RE 114 . DRLUE, eI AR
TREATUS AR “RbT4HM0 7 [13] [14]. ST4ESR, MSCs 7E5 4143 TR B4 itiie 8 5 A s &
S N AMIFFE )2 R RISCRE . TR BRI B fEh, MSCs R DU ik 2 AL i) & #4F F[15]
[16]. B 4G, MSCs 1] LIEFE BR300 I AN AR 22 0 R i A0 B, AT (2 3t 4o 2 D 2% ) L S R 22455
S, HIK, MSCs i LB B AEK N PRGN IR 1, Wi e 408 32 R T (BDNF). &K
K7 (NGF)%%, X Se[R7 0] DUE & A A7 TS /- AR R AR [17] [18]. A8 )5 T 40 BV o7 v HiE
PG SR F AR TR R rTREME, SHERFAR TR . SR, 120575 v 7 B 58 22 A AU A AR
5, DABGAE RIS 363X — 1697 R A B e 4. AHIE 9 SR A SOk &2 05, K& Web of Science
B, TR SRS 2014 4F 01 H & 2024 4 04 H ARG P O T 7 78 51 T 40 B v6 o7 6 BE IR 12 = AH ¢
SCHke ISR B R SCEREEAT 2 7 T AT b, BREESR . R MU T SCERAOCHER 5
JITHRI A8, B A AT AU BT 7 AR R K R 3B R i WL, 7t SCI a7 S il R fi kb
WUHNEAR, HONARRMT FEER AL EE FIER SR

2. M 55%
2.1 BURWESKE

M Web of Science (WOS)##i g 31544 LG 48, $2HL 15 MSCs Al SCI AH K (A 78 Sk, L1t 1224
Fio Bifa, —2W RN RIZBG— AR AT 1L, BRAHINAE O 1193 38 . X Se ek bl T 3T 1E
AT AU DR B R A AR X 48 3 BT RO SCRR LB 51 20 ir . O Tk b Bl TR PR SE T B R iR 22, DA
e/ AN [R) i i 5 2 MR BT R I 22 5%, —EWF 90 & S 5t 7 BT SCRR I IR IE R s T8, 1 2024
05 H 01 HoEm 7 ix—1F4%5 . X—BRRAM it 7 IR SCm B kat, DAgH T IR 720 i, 48
/v MSCs Fll SCI 8538 (1) & 1 WX 2 RN T it 90 e 35

211 BERFENREIT
7 Web of Science 1= 2t 2 4, FATESE T Web of Science 1.0 &4, il fi A\ LN 25 @] #4744
Z: “Mesenchymal stem cells” 1 “Spinal cord injury” % “Mesenchymal stem cells” F1 “Spinal cord injury
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repair” , HEHKRFFFH TS = (“Mesenchymal stem cells” AND “Spinal cord injury”) OR TS = (“Me-
senchymal stem cells” AND “Spinal cord injury repair”). ik 5¢ SCHk G JATIE R T B o SoA o, ek ahs
SERLSF S E R, FE, FHINEIES I ATAL BT # - Cites pace 6.4.2R Al VOS viewer 1.6.19 1t
AT — B IR T 0T SCHRE RV B L35 “Article” 1 “Review Avrticle” , B[RS H >y 2014 4 01 A 01
H 2 2024 4 04 F 30 H .o iX— #1504 IR [k g R AVE ke 21, A B T HARBE SN 5T it ¢
TR gnT,  DAEREAT A OGS 1 — PR A

2.1.2. PNFRAEFIHEBRATAE

SIAFRE: FRATYIN T H 2014 4 01 H 01 H % 2024 4E 04 H 30 H 8] WOS #i#s i v ¢ T 8] 78 it
T4 R 7 A B AR A8 B AR G RILRA o

HeBR bR FRATHERS 7 UL 2BARSCHR: 1) EE MR 2) @A, e, B0, S8, FHE.
WA B BHL FEARIE . PR, EEMELIS .

TX S BT (AR AR AR T A S SCR O B R ) — B R R, S TS ) SCRREE A T AT S

2.1.3. Bugah

TERE M T, FRATEFI A Web of Science 7E£8SCHR /Ml s, SREUATE SCHRIGCHEME B, B4
A BRI E#HS%E. BEE, RATHEB T L8 TR, €3 Cites pace 6.4.2R. VOS viewer
1.6.19 LA/ Microsoft Excel 2019, HEATHUIEATMAGALEE . TEARFFFL A, BATHEAEFH e ATIR o BT SR )47
BEASAT ERMIX A0 1EZSIEML . b N2 2 T E R, FFABUaiR B, e 5k Ji
DAS A T RRAR EIZR,  DAAS TR S0 A0 20 AT BIF 0 AT 1) e JR i 34 FH OGBS oo 1WA B TR R BTy i 8 77
], AR T SR B A

3. 452 Results

B2\ Web of Science Zud B 3446 R 2] 1224 F SCHR, 8 51 B A0 575 10k B &7 &0 T STk 1193
o AWEFLRTH R 1193 f X EILAF 6565 ZLAEH, M1k H 70 MEZK, 1520 MHIMIH] 6565 A 1EH
RFAE 424 AT E. B T3k E 6139 #ATH 59,798 5 CHk. LI 1.
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Figure 1. Flow chart of literature retrieval and screening
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31 EMNXELRER

SCRR R 3R B AR R T AT AT R R A I AT VR R M E B bR . @i 2T Web of Science %4 B
4 T B 78 0 T 40 M VA T 7E A BE R 48 52 7 TH R A BR STk R R, AT AT LA 7R 12 AT (1 BE 9 77
AR R R e s, IR T AR AR EE NS, K 2 B4 TR — AR TR SRR R
fE, LA R P 1193 B SCik, TYREFEL 1193 F. MR AT IR, M 2014 3] 2024 4, H4F
(SR A R B IRFRAE 74 LA b M 2020~2023 4FF 4 R F &5 T T 357K 7 (119.3 j%), H 2022
RIS R R R g, X F] 165 f . RSNSOI R ALV, (HAREa SR e
HA A AR I EKE R SR, B/0F 70 208 K T A SCEk il . [EER IR, Bk B EER I E
BB, 2024 FRSCEECE CA R 36 &5, M ERPPRIKOE, AR ERHT H GRS T2 SOk R R E ]
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Figure 2. Schematic diagram of the year-by-year distribution of lite-
rature publication in the Web of Science database

2. Web of Science ##& EE 3k H ARZ FE 2 R R & E

32. RS

FEIX 70 DAFEZAX A, [ 3 o, A EAE SO R BT S T AL, R 579 RS
Bk, R SCER Y 48.5%. BBEHGRRSEE, AR T 207 oK, o5 17.3%. XWANEZ AT T4k
RO 65.8%, I —F, RIS E £ 7] 78 51 140 a7 a B 5 B 2 U L A B A,
S B A T AR A A BR R SCEN 1/2. 72 VOS viewer RT3 A, T RIROR/AN BT H
BB, T Z R EER RS EATC M R . RYIPES5E . i, EESEK N A1F
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Figure 3. National co-authored analysis of mesenchymal stem cells in the
treatment of peripheral nerve injury and regeneration
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FEIX /MR 1193 f& SCHk, 445 6565 MfE# S 5 KK . H 2014 4% 2024 4F, BFEERET
1193 FRA 1A 78 7 T4 IR ya T B SERUIE B R 9SO SCik. 22 1 30 T HEA T 10 RS, ARfr3tk®
THOCE, 458500 11.39%. FE LA EE A R0, P ERN B R VAR 7R A DGR 785 T4 R
BT AR e 2T I R e R I, S8R TRTTAEE A . R ERFEBER Dai Jianwu LA R
T 20 B, (L 1.67%, frsH—, 1 Xiao Zhifeng AR E T 18 i #, &Lk 1.50%, HEAZH . X
BoR T EFE RSN E A B E AR T, AR L.

Table 1. Co-authorship analysis of the top 10 authors by the largest number of publications
1. WEAREHEHE 10 HIEEEE TR

=4 R () L)  AESIHKR) % Gk

Dai Jianwu 20 1.67 893 H opE R A B
Xiao Zhifeng 18 1.50 862 W b ERHE B
Chen Bing 16 1.34 739 W R 2R
Zhao Yannan 15 1.25 670 R Hh [E B2 B
Li Xing 13 1.08 601 [ TR 2K 5

Zeng Yuan-shan 12 1.0 421 H Iy NES

Zeng Xiang 11 0.92 286 W E TN

Kocsis Jeffery d. 11 0.92 444 HA HR K2

Zhang Tao 10 0.83 154 H HhE B2 R
Kubinova Sarka 10 0.83 489 T T AN TR BT
3.4. NS/

FEIR) 78 5T T-40 MR T 78 B0 O A8 SR BF JT s, A BRILA 1520 MHUMABBX BN Z 5, KWt 1%
S E Br A AEAMTEER L . b, A 131 MU XA R 7 AV T 5 R SCHR. 151 4 ZilH 1 SOk A R AT
10 FIHLRAEIC, Horh A 7 sk B, W 4. B S RN RIS A BT A R S s,
RBK R KR E R . SIERIN, 59 (0 FE LR, AR Z [ ) & 1R .
BlE, A5 FTRAZE Y, v AR 2 B X 2 8] DL v 5 A BRI LR 2 T8 (R R U XA

S5 gt T RNRIIE RS AR, A BTN B e 8 A AR TR e, LA S

3.5. HAT) o4

FEIE 22 1 -HAF B, G T [R]85 -4 MR 9T 8 BESUG A8 SR 5E 0 STk, AR AT T W 2 R
B =4 K9 3171) 43 71 /& ( Stem Cell Research Therapy) - {Neural Regeneration Research) 1 International Journal
Of Molecular) , EA1735ITI% 7 38 37 Fl 36 i 3k, P85 k¥ )y 41.65. 18.37. 26.66 {k/fE, W
7% 2. [ 6 #Id VOS viewer AT S HATI /3 DI RE, X 2014 2% 2024 4 [8)3X — U T S HATEAT
TR . R, AR AE A ONER BN ARSI ZI L, [ R B BB IR B R R AT
AR I TSR 2 AR T b, TR0 B A £ ) 2 Y S s S W A A S s, LA 6
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Figure 4. The top 10 institutions and regions in this field by the largest num-
ber of publications
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Figure 5. Co-authorship analysis chart of documentation institutions
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Table 2. Distribution of the top 10 journals in this field by the largest number of papers published in the world

*® 2. ZOE LKA EHRA 10 BET ST

5 T ROCHE () G IR EL(IX) ¥R 51 B (IR)

1 Stem Cell Research Therapy 38 1583 41.65
2 Neural Regeneration Research 37 680 18.37
3 International Journal of Molecular 36 960 26.66
4 Cell Transplantation 35 1315 37.57
5 Current Stem Cell Research Therapy 20 208 104
6 Stem Cells International 20 715 35.75
7 Journal of Neurotrauma 16 709 4431
8 Molecular Neurobiology 15 360 24

9 Cells 14 435 31.07
10 Journal of Biomaterials and Tissue Engineering 14 12 0.85
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Figure 6. Analysis of the time of publication of journals
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Figure 7. Analysis of cited references

7. WEIMEE I HE

3.7. XEkaHr

BT VOS viewer A BT 851 48T, FATSR] T 1E 2014 FZ 2024 0] T8 78 )0 T4 E 7
FBESR 515 WO TR 5 TR g 51 B IR B 2 10w SC (18 8) LA 51 B REHELZ BT 5 BB 3C(EE 3), W
% 3. £ 8 #, AFEEBEMEEARRAFRIESE, BB KKK/ RN STk s, Bor R E
RREIZOCHRTE 2 AR BB & 2= AR /), WA 8.
3.8. XA
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Table 3. Top 5 cited articles on research on mesenchymal stem cell therapy for spinal cord injury repair
= 3. XTHEFRRTHIEET BRIRGEENMREN 5 XSIAXE

[ Y3 4 T GG (ST RS0 BT

immunoregulatory mechanisms of mesenchymal nature reviews

! stem and stromal cells in inflammatory diseases 663 Shiyufang nephrology
2 cell transplantation therapy for spinal cord injury 568 Assinck nature neuroscience
3 recent advances in bloma_terlals for 3d scaffolds: 508 Nikolova bioactive materials
a review
4 ethical and safety issues of stem cell-based 414 Volarevic |nternat_|onal J_ournal
therapy of medical sciences
5 traumatic braln'lnjurles: pat_hophysmlogy and 325 Ng, si yun, frontiers |n'cellular
potential therapeutic targets neuroscience
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Figure 8. Literature citation distribution analysis

Bl 8. X#kSIR o aiE

“Spinal Cord Injury”, “Mesenchymal Stem-Cells”, “Functional Recovery” , “Transplantation”, “Stromal
cells”, “Bone-Marrow”, “Bone-Marrow”, “Regeneration”, “Marrow Stromal Cells”, “Differentiation”
LAJ. “expression” , WLH 4. fEKE] 9 v, AEAME BT —ASCHIE, BRI/ SR 1 Z SR BEA ) H B
B, BRI 53] P13 7 12 S R A A 12 T 7 0t DO RO i vy, B AR 12 S B A 7 12 U T 7 o
BN E L M 10 e AR T SRR 1) H ILAS T) , 7 € B4 1 R € R i D SR R ZE B 70 0 R R
T B AT Ve (8 AR 12 R B A AL A B AT FE HH BE AIRAT - WX S b n] DL T &, “Spinal Cord
Injury” . “Mesenchymal Stem-Cells” . “Stromal cells” . “Functional Recovery” % 4 7] 75 11 4F f iF
R RZB) 2R, O TR, W9, 15 10.

4. g
BRI AR AR IR M, SRR TLAET: . B tEE S RR e, @ T)
PR T AT SRS 5 5 Ty i 0 7 o R, 202 kAR B AE F7[18] [19] B BB LA KRR A AR
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Table 4. Top 10 keywords by frequency
= 4. HESURBAEZ AT+ X 5E1A

St HILBIRK)  BBEIERIE (K)

hur)
J

1 Spinal Cord Injury 544 4599
2 Mesenchymal Stem-Cells 480 3796
3 Functional Recovery 352 3205
4 Transplantation 327 2999
5 Stromal cells 236 2111
6 Bone-Marrow 203 1916
7 Regeneration 181 1887
8 Marrow Stromal Cells 147 1581
9 Differentiation 147 1346
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Figure 9. Keyword distribution analysis chart
9. XBIAD S HE

hydrogel
i
E— I gt
scaffold
- . i scatods

PrOMBIANON | ey o egenerarion

: o
| recovery o  nanoparticles biomaterials

fleuronal differentiation eXUacellwar-matrix
axon regeneration

ool Y

tissue engineering
« expiession spir

exosomes t

mesenchymal
mechanisms

)
actigétion trans‘a‘

extracellular vesicles ey roprotection

metnyiprednisolone || & rat medel L

N
human bone:marrow |/ 24IPOSBfissue

steraicell
J
neliroinflammation

g \
) traumatic brain-injur
stigke. mousemodel tury

colony.stimblating factor
neuropathic pain ¥
amyotrophic lateral-sclerosis
qualityofite

g&voswewer

20180 20185 20190 20195 20200

Figure 10. Analysis of the temporal distribution of keywords in this field
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Bk FREZM A, HERHE. KE. HSNRNENETE N SE5F 48, ERE, Qe
AFBERA (TSCI) AR 5 %24 23.7 %5 60.6/100 J3[20] [21] - 4 BB (VA7 — BLI& B 2 S — AN KB -
HA0E M IIEIT 77, WFAREIT . E5IEEIEFRIEBIT . MRS EFRVRFLYIRTT, BRI
— R PR . WREEIR, (BTt Bl & MR N A RS BT RE N e S E A BUR A BR[22]. AT
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