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Vascular endothelial growth factor in bone healing: Data analysis based on SCI database

Chen Jian-bo

Abstract

BACKGROUND: Vascular endothelial growth factor plays an important role in bone healing.

OBJECTIVE: To provide the valuable bibliometric analytical data addressing the effects of vascular endothelial growth factor on
bone healing.

DESIGN: Bibliometric data analysis based on Science citation index (SCI) database within 10 years.

DATA RETRIEVAL: (DA search of related literatures was performed in SCI database using the key words of “vascular
endothelial growth factor/VEGF, fracture, healing”. @The data were analyzed. @ The data were output into pictures and tables to
describe the results.

SELECTION CRITERIA: Original researches, reviews and conference proceedings were selected. Letters, editorials,
proofreading, essays, short messaging and unpublished articles were excluded.

MAIN OUTCOME MEASUREMENTS: Numbers of the literatures; @Publication year of the documents; @Distribution of the
countries; @Distribution of the institutions; ®Document types; ®Analysis of source journals; @WAnalysis of citation frequency.
RESULTS: A total of 180 papers associated with vascular endothelial growth factor in bone healing in SCI database were
searched from January 2002 to December 2011, containing 158 articles and 22 other types of documents. Nine of the articles
were cited more than 50 times and considered to be the classic references. Overall, the number of papers was gradually
increasing. The Bone published the most papers (n=21, 11.67%), followed by Journal of Bone and Mineral Research (n=13).
CONCLUSION: Vascular endothelial growth factor in bone healing is the hot spot in recent years. Researches of China in this
field are gradually mature and have an important position, and China is important in the number of literature in international
database.
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gl ARub e M RIEIA . Aotk f g ey AR, Spector
FUB R LI, EARIIEFRE @I, B R R AR
B 2B e IR AR R, e i R A K IE T AE
BAE T O A AR B, FEMR Y B E AR A
KB F BT 5| A mi R Ak B A Gk, HIREH AT
MELAEZEO 1%0, RE @R T LA EH 501k,
A R R A K E TR AIER, HRGE e A R T VA
R G A R, A A A AR LR A AL R
24490,

BT ETEH 2 7 X A RE AT 1R
H, TR —AREE A Y FiEAR, ©REMINE
A5 k. MmN AR 6o GBI F — A FAF R e
LA T AT, FETARSTFEMFHARGLE,
EFFALELNSHAKRRBT, FEREGFITELH
BEABERRNGER, /@R T, ohd N K@it
KBF. #AAKAF a. B. HE@RAKE T, &
DHRAEKRTF. B IRLE T F B o a9 s,

W T EEFTITOE LA IRART FF X4t
WVER . Sk T B 2 AT IRR: R A KR
FARBA IS A RAIRIEIL., FFREBA, o N R
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F2AR. 0 R KB F B A R e
B0 VARG An A A R gm sl gt ey v A T,
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F1. wENEAEKET 2 Hheg &K, Bk Street
FU L b MR KEFETITAASTARLT A4
B FAER . Al A RS A R A KT RIA ST
BERAZNE, mINRMEME N A RKE T T Ak g
Fregfes . Peng P W bR 0E A KA KE
F g ik —F Ak B HARAALS. Muschler 5P 1) e 52
iR A R A KR FTORE. ST mitd A
M2 ERNRRE, KNd A A FEa4a.
Lattermann®? /£ sy 4 5236 % % I, 2B 4 3645 5 ) o
R A KB TR a5 0 T ik TR R A

ALKA Lkt &FF %, o4 SCl 448 %
2002/2011 # Fe o P B A& K B 7 38604 T FAE
PR AR K LK, AT A R A K AR A
84 F TR A A 50 Sk X — AR R 09 B IR AT R 3 A A AR
Y, HILARE AR RS L.

1 ERITTE

1.1 B’RBRR

R ESEE: 2002-01/2011-12.

HEHIEE: Web of Science #45 % .

& %/ < # 3@ : vascular endothelial growth
factor/VEGF (s 1 & £ K H F); fracture(‘F 47);
healing(&4").

WEXHE: £ R LK 180 &.
1.2 A&FRf

MNFRAE: ORAT IR 8 1 R A K B Tt B &
ST HAVERAARBEIARRGARRE. Qi R A
KB F 2B a6 T AR T AKX 0 5L, @h i
W R A KB T F A A 69 T AR R AR AR K 892X
WRAME, @nE AR AERKETHFHLE6 T
R RADE G RIBR L FE ., ©hd AR AEKE FAHFH8
S0y TR A AR X 6 SRR A

Higdrot: O5XFRHAXOIHK. QKEAKT
10 FE R B LK, ORK AN XF. OF ©iFiEizfe
FIRB SO FE.
1.3 S# A% 4% SCl KEEY A F I e fe
Excel 3k 6924 B Th heAR LA, ML AREAL ., B8] 5
REX RN BRRXIE 5. R 5 A Ao SR
FUIR R A 5 77 B &t 9 R A KB T 2E B A A 69
T AR A AF AR K T AREAT S A it 20047, Mk 4
A AFAE.
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2.1 SCIEFERE 2002/2011 WFRMEAN R E KR FX BHTRE
AN TREATRN N EERBR Wi 1.

41 SCI £ /i 2002/2011 Wk I B 3 Be AR 70 4 s i)
TR PRI AR SCHRSE 2

Type of articles Record count Rank (%)
Article 158 87.78
Review 17 9.44
Editorial material 3 1.67
Proceedings paper 3 1.67
Meeting abstract 2 1.1

DR X L AT BE I A S IS S e, T A SCHRSZRL 9 SR Rl Bk A
FRE (K SCHR

180K M A R A KB F 27 4 a4 T FAE A
W LERF, PR R E158E (L4248 A DGR A3E B
), HRATE, SEEE3%, X EIE, A
WHE2E. £, ARREF Logpliik, &k E
$4987.78%, kit % F KR 6 ak, HRAZLR,
b XK Y 40699.44% (B A 24 B AT R A3 E B =P 4E
AR BRI, FIoASaRER kST X Tk 3
0 kG ).

F180% M A R A KB T+ B A a-eh T FE A
XK, 176X F AHFEL MR, £97.79%. HwL
R BT O, EiE 1B, B 15 kZiE 18,
RIETIET: 15. RiEASCIAA AN G LiES.

2.2 SCIBERE2002/201MBFMEN R EKRE FIBHIRE
BNTRERMEXBERENSH LA,

Number of literature

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Publication year

K1 SCI #dfi[7E 2002/2011 WOR ILE A B A I i @ sy
(PR I SCR R A4 o3 Al

B F 2t B3 ae- o9 TR AR 433 72 e)ikR, 2
F, B R E 6 408 820024498 % £ A% 20114-4966
B, Xak#E R 20024498.34%.

2.3 SCI¥#EE2002/2011 48 & P 4 K B F 34 & H &
BNTREREX X BHFEAEEL LE2.

45 r
40 139 38
35
30
25

i 26
20 H

21

15

14 14
10
5

AU ARG

12 3 4 5 6 7 8 10 11 12 13

Number of literature

Subject category

1: Endocrinology metabolism; 2: Orthopedics; 3: Surgery; 4: Cell
biology; 5: Biochemistry molecular biology; 6: Medicine research
experimental; 7: Biotechnology applied microbiology; 8: Pharmacology
pharmacy; 9: Cell tissue engineering; 10: Rheumatology; 11: Critical
care medicine; 12: Physiology; 13: Sport sciences

2 SCIHR I 2002/2011 145 P 5 A= K B PRl B dn s
BT P AIF 5 AT ek

& B 25T JL, 2002/2011 fa% i & A K B F 2 34
S0 T IR R AR AR % 09ATRA A e R, B
KA BHE RS
24 SCIBERE2002/201MFME RN R EKRE FIBFE
AN THERAAX BN EERBON ILER2.

2 SCIHu#i/# 2002/2011 WM B A B¢ AR B 73 i @ i Y
TR IR T R AR SCHR =5 Ji (115

Author Institution Record count Rank (%)
Einhorn TA Boston University 7 1(3.89)
Clemens TL University of Alabama 6 2(3.33)
Schemitsch EH  University of Toronto 6 3(3.33)
Gerstenfeld LC  Boston University 5 4 (2.78)
LiR University of Toronto 5 5(2.78)
Longaker MT Stanford University 5 6 (2.78)
Wan C University of Alabama 5 7 (2.78)

SCI% 48 520022011 F ok F o A A A KE T
SRR S0 T IR R AR E SR E Bt H,
20024 LHREH 125, 2120114, ZARN AR L&
2188%, A&20024FLRFa97.345, HPARETNEEK

ISSN 1673-8225 CN 21-1581/R  CODEN: ZLKHAH

EAB0H Lk T, EH 20444, FHHEBELFAR
511844, £+ £H %4 K (Boston University)
9 Einhorn TA, % B M 42 & & X % (University of
Alabama) Clemens TL A m £ K % 16 % K #
(University of Toronto) Schemitsch EH4 3 vA7 A 6%
XFHEFT, 2, i, HEF UL EF T4 L
FHREMELIL, K LE R EAEREFAEITLEL
T FAE R R R AR H A AR AT
2.5 SCIBIEFE2002/2011 B RME A KA KE FX BT
AN TRERAMEXXEHOAENBE ST SCIEKE A
2002/20 110 Fedn % 1 B A K B F 2B 4 Ao 49 F FidE
F R R R I AR Mt . R R LM A F
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(Boston University) #= & & #f 32 4% X % (Stanford
University) & %4 (7% L #k; 2B MEE L KF
(University of Alabama) #= iz & K % 16 % X %
(University of Toronto), &% &6#& 3 4k, JLE3.

o]
[}

4 4 4 4 4 4

1 2 3 4 5 6 7 8 9 10 11 12 13
Institution

1: BOSTON UNIV; 2: STANFORD UNIV; 3: UNIV ALABAMA, 4: UNIV
TORONTO,; 5: CHINESE UNIV HONG KONG; 6: UNIV CALIF SAN
FRANCISCO; 7: UNIV VIRGINIA; 8: GEORGIA INST TECHNOL;

9: SEOUL NATL UNIV; 10: UNIV HEIDELBERG,; 11: UNIV LEEDS;
12: UNIV PENN; 13: WASHINGTON UNIV

3 SCI Hji i 2002/2011 R W E R IR TXET @ e
)T BARE FRAR G SCRR BT SR LA

Number of literature
O =~ N WAoo N

EEIRTIMAF R R EWSIER:

Expression of angiogenic factors during
distraction osteogenesis®?. #£# Pacicca DM, Patel N,
Lee C, etal., &£ & i} 1420034, £ & #1F|Bone (F)),
ARG IRTIR.

Molecular  mechanisms  controling  bone
formation during fracture healing and distraction
osteogenesis®. #£4Ai-Agl ZS, Alagl AS, Graves DT,
et al., £ &8 20084, % & F|Journal of Dental
Research ( {F AR ), EAHFIINA62K.

Diminished bone formation during diabetic fracture
healing is related to the premature resorption of
cartilage associated with increased osteoclast
activity®. 4£#Kayal RA, Tsatsas D, Bauer MA, et al.,
KR ET18 20074, & & #AF)Journal of Bone and Mineral
Research ( (B A& MRARY ), EMFIHAIIA,

New technologies for the enhancement of
skeletal repair[26]. Y%, Axelrad TW, Kakar S, Einhorn
TA. % & B 182007 4, & & # F) Injury-International
Journal of the Care of the Injured ( «#4%7) ), &3]
IR 24K,

EEINBEAF R R EWSIFER:

Hypoxia and VEGF up-regulate BMP-2 mRNA
and protein expression in microvascular endothelial
cells: implications for fracture healing®”. 4 #*
Bouletreau PJ, Warren SM, Spector JA, etal., & & A
"] 2004 F , £ & #7 F) Plastic and Reconstructive
Surgery ( KBTI ), EAKT|IHAAI5K.

Factors in the fracture microenvironment induce

primary osteoblast angiogenic cytokine production®®!,

2838

4 #Bouletreau PJ, Warren SM, Spector JA, etal., %
F B E]20024F, KX & #F) Plastic and Reconstructive
Surgery ( &R0 ), EAkF| M A28K.

Creation and characterization of a mouse model
of mandibular distraction osteogenesis[zgl. V£ % Fang
TD, Nacamuli RP, Song HM, et al., & & B 820044,
K EAFIBone ( KFY ), EAI|IMA21K.

EEMNESXEARIXEWIER:

Activation of the hypoxia-inducible factor-1alpha
pathway accelerates bone regeneration®. #£% Wan
C, Gilbert SR, Wang Y, et al., & &A&f1820084F, % &
# #| Proceedings of the National Academy of
Sciences of the United States of America ( « & B #3
FREEAY ), &5 IURB5K,

Oxygen sensing and osteogenesis®". #£# Wang
Y, Wan C, Gilbert SR, etal., £ &8 1820074, % &4
F] Annals of the New York Academy of Sciences ({41
HAFIRAELY) ), BT IR24K.

MEXEREXFRRLERSIER:

Effect of cell-based VEGF gene therapy on
healing of a segmental bone defect®. ##Li R,
Stewart DJ, von Schroeder HP, et al., & & 182009
4, K &HF| Journal of Orthopaedic Research ( ¢
HARZEY ), EHWIFR22K,

Role of bovine bone morphogenetic proteins in
bone matrix protein and osteoblast-related gene
expression during rat bone marrow stromal cell
differentiation®. #£#Hu Z, Peel SA, Ho SK, etal., 4
A BF 18] 20054, X & #F] Journal of Craniofacial
Surgery ( KFREINAFE A ), BHTIIARI8K.

2.6 SCIBIEFE2002/2011 PR ME A KA KE FXBHTA
BN TFREREXIBRRERY AT LKAS,

%3 SCIHH I 2002/2011 IR LN KR KB T3 LA 0
U I SCHHE 44 BT 10 LA H 1T
Rank Journal Record @ O.f to?al
Count publication
1 Bone 21 11.67
2 Journal of Orthopaedic Research 13 7.22
3 Journal of Bone and Mineral Research 9 5.00
4 Injury International Journal of the Care of 6 3.33
the Injured
5 Tissue Engineering Part A 6 3.33
6 Journal of Orthopaedic Trauma 5 2.78
7 Plastic and Reconstructive Surgery 4 2.22
8 Biomaterials 3 1.67
9 Clinical Orthopaedics and Related 3 1.67
Research
10 Osteoporosis International 3 1.67

Bone (&) (ISSN: 8756-3282)% &2 AL &
A R AR KBRS 49 T TR A AR XA A i
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SCIENCE 3] # 15, 20105%"m E T4.601, FERL=Z
H339%, BAAEESY, FRAMKK, —HKAH2~4
. CFY BEFBARTRE T ROFRTAEL, LiF
ARG KRR, 47K, HA&F S RHIRES.
Journal of Orthopaedic Research (¥ 7 A 5 42 &)
(ISSN: 0736-0266) 2 A i & 44 fn% i & A& K B F2F
BB TFHRERARAT P EXEILEF2, 5
& B WILEY-BLACKWELL 23] ik 7%, 20104F% 70 B F
2.976, FERXEH240%, #BtERS, FRAH—
& A 3~6)E . (HFT AT 22 &N PRI 4P AAUREAF
IR FI AT AF R X AR ] R
{EAF2 % 89 2, Z£SCIFIE A 2002/2011 4 e fn % 7
A KB F A E Ao T AR A A X L akHEZ AT10
{26 BT, SHEH — AT BAL AagHF).
2.7 SCI¥#EE2002/2011 YR M E K E 4+ K E 3 B i &
BN THERAMERELSHEIXE L4,

F 4 SCIHR L% 2002/2011 I PY 2 A K R 7 %2 3 £ 11
BRI WEE SIS C b e (G A DA D &

Rank Title Publication ?I'ot.al Average
year citation  per year
1 Vascular endothelial growth 2002 387 35.18

factor stimulates bone repair
by promoting angiogenesis
and bone turnover®!
2 Bone morphogenetic proteins 2002 238 21.64
stimulate angiogenesis
through osteoblast-derived
vascular endothelial growth
factor A®
3 Vascular endothelial growth 2005 88 11.00
factor (VEGF-A) expression in
human mesenchymal stem
cells: Autocrine and paracrine
role on osteoblastic and
endothelial differentiation®®
4 Hypoxia and VEGF up-regulate 2002 95 8.64
BMP-2 mRNA and protein
expression in microvascular
endothelial cells: Implications
for fracture healing®®”?
5 Angiogenesis is required for 2005 65 8.12
successful bone induction
during distraction
osteogenesis®®

6 Expression of angiogenic 2003 7 7.10
factors during distraction
osteogenesis®!

7 Placental growth factor 2006 45 6.43

mediates mesenchymal cell
development, cartilage
turnover, and bone remodeling
during fracture repair®”

B8 FA Kkt W A KE T E &40 F M
YRR RE T, BERBALEMTLOXF 1R
& % J& Proceedings of the National Academy of
Sciences of the United States of America( « % E#}%
K2F|Y )YF=Endocrinology( « A 463 Ve,

ISSN 1673-8225 CN 21-1581/R  CODEN: ZLKHAH

2.8 SCIBEE2002201MFMENREKRFNEHTR
ENTHERAMESRAXSWINE AE17TEH X LE A
FARKE T FIHFTE TR ZEELFTF,
Tl HEATT 4 69 X F 4 AL & Injury International
Journal of the Care of the Injured ({4514 » ). Journal of
Orthopaedic Trauma ( €& 4|15 Z2.&» )& Journal of
Plastic Reconstructive and Aesthetic Surgery ( € %7
5F@ALEY VF. ZHGIE LT

20044 wLie DC, Kanczler JM, Oreffo RO. % %
FE£European Cells & Materials ( «BH tafeAatt#t) )
% & E #) “Osteogenesis and angiogenesis: the
potential for engineering boneP®”, #i#r& Bk, #
H/ESCIkIE & 45| F1 287K, 4 349743]122.80%.

2008-F w1 Ai-Agl ZS, Alagl AS, Graves DT, et al.,
& % £ Journal of Dental Research ( { T ##F5) )& &
£ # “Molecular mechanisms controlling bone
formation during fracture healing and distraction
osteogenesis®?, #ib#Ek Bk, it /A£SCIEE &+
W5 AB2K, FFHH5112.40K,

20054 & Zelzer E, Olsen BR., %X % Current
Topics in Developmental Biology ( €& & A4 % L AT+&
Y )2 & L49“Multiple roles of vascular endothelial
growth factor (VEGF) in skeletal development, growth,
and repair®®, #ibte& Bk, HTESCIEEE & bk
FIR60K, F-F3#43]7.50:%.

2006 “F & Kofron MD, Laurencin CT., X & /&
Advanced Drug Delivery Reviews ( (st 24 4pishi% 4%
®Y )4 & L4y “Bone tissue engineering by gene
delivery™?”, #ibtb& B 1k, iH/ESCIHIE & 4.7
ASTR, 394 517.29K.

20084 w Geris L, Gerisch A, Sloten JV, etal., %
% £ Journal of Theoretical Biology ({32464 45 4 &)
2 & E¢9“Angiogenesis in bone fracture healing: a
bioregulatory model*"”, #abth&k Bk, it ££SClik
PR FAINRAK, F-F 3 3518.20K.

2006 4 & Horiuchi N, Maeda T. % % & Oral
Diseases ( {7 f=s% ) )Z& L #9“Statins and bone
metabolism?”, #iE#& B ik, 3t SCIEIE & T 4k
FIA30K, - 514.29K.

2010 4 & Santos MI, Reis RL. £ & &
Macromolecular Bioscience ( kT A M A5 )&
Lt # “Vascularization in bone tissue engineering:
physiology, current strategies, major hurdles and
future challenges™®, #ib#r& Bk, it ESCIsE
P AR 23K, R I T.6TA,

2.9 SCIBEE2002201MFMENREKRFNEHTR
AN TRERBEXAXBHNERSH K5,
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*£5 SCIZ A 2002/2011 e M A B2 A=K IR0 4 il & (1)
FIRE W™ Hh SCHREC T 10 7 1K) 2 43 A i 4t

Rank Country Record count % of 180
1 USA 7 42.78
2 Germany 28 15.56
3 China (including Taiwan area) 26 14.44
4 England 15 8.33
5 Japan 14 7.78
6 South Korea 13 7.22
7 Canada 10 5.56
8 Italy 7 3.89
9 Australia 6 3.33

10 France 5 2.78

B4 A K B TR B AT A 60 F B R A
PR € TETS/IVERFE MRS S LE S
W F42.78%. HEGLBFHER2AL, H28%H,
HERIMETERLES2H.

EHN0F AR BE A LA RE TR E
FHAEA L FHTR S WE kA LD, 2E .+ E,
(B, BA. HEFWER. LEALH GRS
BRFH UL, RATEGLEALARETFAFEE
8 FFAE A 49 AF AL S4B, 122009F 19 A L 2 24
e EfkE, LA,

EXERRATIHRLFY, REHEETMRF
(Boston University) & 324& X % (Stanford University)
MTHRXMREREE G, RAALXBLAMECDXF
(the University of Alabama), % & 1840 e F)48 &I K
% (University of California, San Francisco)4=# & &I
X # (University of Virginia).

KT SCUHUR R 2002/2011 (L A F AE KR P E 4l &+
TR AT e 4% 5% B 1 SR 22 (039

Journal Record Count % of 180
Bone 11 14.29
Journal of Bone and Mineral Research 8 10.39
Journal of Orthopaedic Research 4 5.20
Journal of Orthopaedic Trauma 4 5.20
Plastic and Reconstructive Surgery 4 5.20
Tissue Engineering Part A 4 5.20

B A AR AEKE TS T kA
BRI FALE %2, SCIEAE I 2002/2011 % 7
B KB T2t B A A 04 T AR A e 4R B AL AL E
WAL, LKS, 9.

—6— USA
16 —8— Germany
—A— China (including Taiwan area)
14 —e England
12 F

10

Number of literature
oo
T

o N MO
T

1 X1
1 1

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
Publication year

Kl 4 SCI i 2002/2011 Wk it A S A KA 0 il i
AT T I SO e R B AT 4 AR K

* 8 EE B FHLI 2002/2011 KK MLEF N B A K PR B 47
A KT T B AR 2E SCwik e SCI Hidh e s 5

Institution Record count % of total publication
UNIV HEIDELBERG 4 14.29
CHARITE UNIV MED BERLIN 3 10.71
UNIV SAARLAND 3 10.71
UNIV WURZBURG 3 10.71
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