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Abstract

BACKGROUND: Currently, there are many problems that need to be solved in tendon repair research, including mechanism
research of tendon suture and adhesion, exaltation the quality of tendon healing, improvement of suture materials and methods,
study on tensile strength between joint of tendon, as well as biomaterials of tissue-engineered tendon. These are important
issues that affect the research and development of tendon repair.

OBJECTIVE: To assess the trend of the academic literature in the field of the material for repair of tendon injuries and to provide
reference for depth analysis by using Web of Science database.

DESIGN: Bibliometric data analysis.

DATA RETRIEVAL: An electronic search was performed by the first author in Web of Science database for related literature of
material in repair of tendon injury using the key words of “tendon injury”, “material” and “repair”, from 2002-01 to 2011-12, to
describe its distribution characteristics.

SELECTION CRITERIA: Peer-reviewed study on material for repair of tendon injuries of published literature, including the type of
document of article, review, proceeding paper. Exclusive criteria: DThe article need to be collected by manual searches and
phone retrieval. @Unpublished papers. ®Correction.

MAIN OUTCOME MEASUREMENTS: In SCI database, academic journal articles published year, literature number, subject
category, type of document, authors, source journals, proceeding paper, institutions, distribution of the country and region,
distribution of the funds, language of Journal, literature citations were analyzed.

RESULTS: (DA total of 156 research literature related to material for repair of tendon injuries were retrieved in Web of Science
database in the past 10 years. There are 141 articles and 13 reviews. From the trends of the number of literature, the number of
papers was gradually increased. The number of related literatures in this field reached a peak in 2009 (n=28). The studies were
focused on bone science and surgery, followed by sports science and engineering. @American Journal of Sports Medicine, Foot
Ankle International and Archives of Orthopaedic and Trauma Surgery were three journals that published most of articles on repair
of tendon injury. Most literatures were published by United States, accounting for 42.9% of all literatures. China ranked the 5" in
the number of literature in past 10 years (n=9, 5.8%). (®Researches on materials for repair of tendon injuries were mainly
supported by NIH. The articles with highest citations were mainly published on Journal of Cellular Physiology and Cytokine &
Growth Factor Reviews.

CONCLUSION: Literature analysis shows that repair materials for tendon injuries tend to be mature in recent years; the number
of literature is steady and shows an increasing trend, which is the focus research in orthopedics, surgery and sports medicine.
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publication
Orthopedics 82 52.6 %3 AARMEIE Web of Science 4 & 2002/2011 WK 15
Surgery 62 39.7 SRR RHIT 58 R SCRIR 1 7 23 #
Sport Sciences 24 15.4
Engineering 11 7.1 1)
Ragiology Nuclear Medicine 8 5.1 Author BT EDIL Cosﬂglﬁa?ifotstal
Medical Imaging
General Internal Medicine 7 4.5 OBUTLER DL 4 2.6
Cell Biology 6 3.8 CHANG J 4 2.6
Materials Science 6 3.8 FUNG DTC 4 2.6
Emergency Medicine 5 3.2 NG GYF 4 2.6
SILVA MJ 4 2.6
GELBERMAN RH & 1.9
. . LEUNG MCP 3 1.9
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American Journal of Sports  (E[HiEzhEEAE 11 7.1
Medicine )
Foot Ankle International (L5 BREPRAE) 10 6.4
Archives of Orthopaedic and (B4R S56175 9 5.8
Trauma Surgery HMBRFESCHREE )
Journal of Hand Surgery CRETFAFIREY 7 4.5
American Volume
Revue De Chirurgie skt Hizs 7 4.5
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Journal of Orthopaedic CERIFTREY 6 3.8
Research
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ACTA Chirurgiae MR FARY 4 2.6
Orthopaedicae Et
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Cechoslovaca
Biomaterials A=A LY 4 2.6
Journal of Surgical Research  (4MEHIFFT ) 4 2.6
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Publication
year

Titel Author Meeting

Stiffness comparison of Costic RS, 2003 ASME

coracoclavicular Labria JE, INTERNATIONAL
ligament and Rodosky MECHANICAL
anatomic reconstruction MW, et al. ENGINEERING
complexes: Overall and CONGRESS

individual complex
components™
Muscle force and power

Krochmal 2004 49TH ANNUAL

following tendon repair Daniel J, MEETING OF THE
at altered tendon Kuzon PLASTIC SURGERY
length® William M. RESEARCH

Jr, COUNCIL

Urbanchek

Melanie G.

Functional tissue Butler DL, 2004 CARL T BRIGHTON
engineering Shearn JT, ANNUAL
parameters toward Juncosa N, WORKSHOP
designing etal.
repair and
replacement
strategies®

Recurrent symptoms Probyn 2005 91ST SCIENTIFIC
after shoulder Linda J, ASSEMBLY AND
instability repair: White ANNUAL MEETING
Direct MR arthrographic ~ Lawrence OF THE
assessment- M, Salonen RADIOLOGICAL
correlation with David C, SOCIETY OF NORTH
second-look surgical etal. AMERICA
evaluation

Long-term survivorship Millett Peter 2009 CONFERENCE ON

and outcomes J, Horan AMERICAN

after surgical Marilee P, SHOULDER ELBOW
repair of Maland SURGEONS
full-thickness Katie E,

rotator cuff etal

tears™
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STANFORD UNIV 5 3.2
WASHINGTON UNIV 5 3.2
HONG KONG POLYTECH UNIV 4 2.6
UNIV CINCINNATI 4 2.6
UNIV PITTSBURGH 4 2.6
CLEVELAND CLIN 3 1.9
UNIV TORONTO 3 19
CHONNAM NATL UNIV 2 1.3
COLORADO STATE UNIV 2 1.3
DOKUZ EYLUL UNIV 2 1.3
DREXEL UNIV 2 1.3
DUKE UNIV 2 1.3
DUNEDIN PUBL HOSP 2 1.3
STEADMAN HAWKINS CLIN 2 1.3
CAROLINAS
THOMAS JEFFERSON UNIV 2 1.3
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UNIV CALIF SAN DIEGO 2 1.3
UNIV N CAROLINA 2 1.3
UNIV TOKYO 2 1.3
UNIV WASHINGTON 2 1.3
UNIV ZURICH HOSP 2 1.3
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Pectoralis Major  Tendon Rupture: A
Biomechanical Analysis of Repair Techniques . 1%
Hart Nathan D,Lindsey Derek P,McAdams Timothy R.
ARG, KRBTE A 2011 4, kIR & 0a4p Journal of
Orthopeadic Research «#i# A7 42 & ).

Three-Dimensional-Construct Bioreactor Conditioning
in Human Tendon Tissue Engineering”. 4% Woon
Colin Y. L, Kraus Armin, Raghavan Shyam S, etal. 7|
R 2 KR, REBIAA 2011 4, kKRB Tissue
Eengineerig Part A {2142 T42).

Flexor Tendon Tissue Engineering: Bioreactor
Cyclic Strain Increases Construct Strength®®. 1 %
Saber Sepideh,Zhang Andrew Y,Ki Sae H,et al.# 3|
K13 K, ZKETE A 2010 F, kIRHRM Tissue
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Flexor Tendon Tissue Engineering: Temporal
Distribution of Donor Tenocytes versus Recipient
Cells®. # % Thorfinn Johan,Saber Sepideh,Angelidis
loannis K,et al.#% 3|34 5k, & &BE A 2009 4,
SRR R4 Plastic and Reconstructive Surgery § &7
5 pag s A,

Flexor Tendon Tissue Engineering: Acellularized
and Reseeded Tendon Constructs™. 4 % Chong
Alphonsus K. S,Riboh Jonathan,Smith R. Lane,et al.
HFHK 11K, K& AT 18] 5 2009 4F, % 7R ik pad Plastic
and Reconstructive Surgery €7 5 s shA3).

EEMERINAS R RLEMHIER:

Use of a Magnesium-Based Bone Adhesive for
Flexor Tendon-to-Bone Healing™. 4 Thomopoulos
Stavros,Zampiakis Emmanouil,Das Rosalina,et al.#&
FIHK 2 K, K A&ETIE A 2009 4, kIR & B4 Journal
of Hand Surgery-American Volume % B ¥ #M A4
A).

Biomechanical evaluation of 2 techniques for
ulnar collateral ligament reconstruction of the elbow™?.
¥%# Paletta George A. Jr,Klepps Steven J,Difelice
Gregory S,et al.#% 5| #Uk 11 K, & &A% 2006 4,
kIR w4 American Journal of Sports Medicine %
HizghEFREDN.

Zone | flexor digitorum profundus repair: An ex
vivo biomechanical analysis of tendon to bone repair
in cadavera™. 4 # Dovan TT,Gelberman
RH,Kusano N,et al.##3|#ik 8 k., X &A% 2005
4, kIR & R4 Journal of Hand Surgery-American
Volume (£ B F 424 &),

BEERTXFRELENWSIER:

The combined treatment effects of therapeutic
laser and exercise on tendon repair™. # % Ng
Gabriel Y.F,Fung Dicky T.C.4#% 5| #:k 6 &, X & AT1a] A
2008 4, kR & #4 Photomedicine and LASER
Surgery (RE 5 5005,

Ultrastructural comparison of medial collateral
ligament repair after single or multiple applications of
GaAlAs laser in rats™. 4 # Ng GYFFung
DTC,Leung MCPet al.# 3]k 11 Kk, K &BTIE A
2004 <F, k& i1 pah LASERS in Surgery and Medicine.

CE AN FE WA 69 R .

Comparison of single and multiple applications of
GaAlAs laser on rat medial collateral ligament
repair™®. #%# Ng GYF,Fung DTC,Leung MCP,et al.i%
Fl3ok 20 Kk, RKBIE A 2004 4, ROR & m
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849 5 A Y.

Effects of a therapeutic laser on the ultrastructural
morphology of repairing medial collateral ligament in a
rat model™”. 4 Fung DTC,Ng GYF,Leung MCP,et
al 3R 29 K, KKBTIE A 2003 4, KRSt
LASERS in Surgery and Medicine. it &£ 515 A #F
449 5 A Y.

EEFEEPRAFAZTIXEMHIER:

Mechanical stimulation of tendon tissue
engineered constructs: Effects on construct stiffness,
repair biomechanics, and their correlation['®. 4
Shearn Jason T,Juncosa-Melvin Natalia,Boivin
Gregory P.et al.# 3| 3k 22 %, & &A1 % 2007 4,
% % & M 4 Journal of Biomechanical
Engineering-Transactions of the ASME (4 /) 5 142
AN

Effect of length of the engineered tendon
construct on its structure-function relationships in
culture™. 4 # Nirmalanandhan Victor S,Rao
Marepalli,Sacks Michael S,et al.# 3] ik 11 X, & &
i1 %4 2007 5, KR $ 4 Journal of Biomechanics

KEM A FRED.

Effects of age on the repair ability of
mesenchymal stem cells in rabbit tendon®”. 1& %
Dressler MR,Butler DL,Boivin G431 #:4 30 %, X &
BfIE] 4 2005 “F, kR a4 Journal of Orthopaedic
Research (HH AR 2 ED.

Functional tissue engineering parameters toward
designing repair and replacement strategies[Zl]. H
Butler DL,Shearn JT,Juncosa N,et al.#% 3| 5k 26 X,
KRBT IA] #2004 4F, kIR i pa4h Clinical Orthopaedics
and Related Reaearch (& R#H 5 A A8 £ F A5,

EELZEXRF R RLENHSIER:

Effect of length of the engineered tendon
construct on its structure-function relationships in
culture®. 4 # Nirmalanandhan Victor S,Rao
Marepalli,Sacks Michael S,et al.# 3]k 11 X, & &
B IE] 4 2007 £, & 54 Journal of Biomechanics

KEM A FRED.

Extracellular matrix scaffolds are repopulated by
bone marrow-derived cells in a mouse model of
Achilles tendon reconstruction®. 4§ # Zantop
T,Gilbert TW,Yoder MC,et al.#% 3| #k 53 &k, &K & B 8]
A 2006 ., kKB &4 Journal of Orthopaedic
Research (#-H A5 45D,

Biomechanics of knee ligaments: injury, healing,
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and repair®. 4% Woo SLY,Abramowitch SD,Kilger
R.et a7 5k 60 K, KA 1% 2006 F, Kk H
#&.4s Journal of Biomechanics (445 7 % 22 & ).
Stiffness comparison of coracoclavicular ligament
and anatomic reconstruction complexes: Overall and
individual complex components®®. 4 # Costic
RS,Labriola JE,Rodosky MW, et al. ;X A4 7], & &t 4)
2 2003 4, kR #4h Advances in Bioengineering
(EX/BE LV DN
2.2.8 AAXKEHHT HHIE Web of Science 4%
J& 2002/2011 #FRAUBEAR 15 5 a4 M 5 69 AT
B 4 42 771, NATIONAL INSTITUTES OF HEALTH( NIH
# 4 ) #= VAMEDICAL MERIT REVIEW AWARD(% &
Je o9 B 57 7T 8 22 ) B A T8 Lk & 2 /.
229 L#kiEH £ 6.

* 6 7AxME Web of Science $#iZE 2002/2011 W AL 4
&5 MBI SCIR K = Fh2

Language Record count % of total publication
ENGLISH 133 85.3
FRENCH 9 5.8
UNSPECIFIED 9 5.8
GERMAN 4 2.6
CZECH 1 0.6

2210 X#HBR>H LA 2.

80

60

40 H

20H

[
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N
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O 5 5 7 4
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2 3 4 5 6 7 8 9
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Number of literature

Country
LM 2:48[E; 3 RHIL 49k s,
6:3i L 70 8:hE; 9nEEA: 10:4Ew

2  DARIE Web of Science /4 2002/2011 WSk WLEEH 15
B AR SCIR IV X A

B AT, USRS 1S Z a9 A 0 K A I koA &
A I, EAHMMASIRALA T 42.9%. ZEHILFEK
XFEXEHAEF 24, ERA13F, SLHRMXLFE
48. 3%, tHAMFXFHESL IS, EXL125
HMAELE, GAHRMELFLY 7.7%. *E. TH. #
+. EE. HFELLFTH5A A 10, 9. 8. 7. 6 5, Ao
K. BE.PE. BA BESANRELKLE, &
EARA XL T 2.6%. HABRALEHNRL4 K.
B LR UGS S AR LR, WA T.
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and bone to tendon healing in
patella-patellar tendon complex in
rabbits®®”

Fu LK, et al.

Title Author Journal Publication year ~ Total citation  Impact factor
An Experimental Study on the Effect of Liu BB, Luo C, Journal of Surgical 2011 1 2.239
Safflower Yellow on Tendon Injury-Repair Ouyang LS, et al. Research
in Chickens®®
A nerve graft constructed with xenogeneic Zhang YJ, Luo HL, Biomaterials 2010 10 7.883
acellular nerve matrix and autologous Zhang ZQ, et al.
adipose-derived mesenchymal stem
cells®?”
Strength of Tendon Repair Decreases in the Cao Y, Tang JB Journal of Hand 2009 4 1.439
Presence of an Intact A2 Pulley: Surgery-American
Biomechanical Study in a Chicken Volume
Model®®®
The combined treatment effects of Ng Gabriel YF, Photomedicine and 2008 6 1.633
therapeutic laser and exercise on tendon Fung Dicky TC LASER Surgery
repair™
Functionalization of polymer surface for Cui FZ, Jiao YP, Journal of Photopolymer 2008 6 1.029
nerve repair®” Lee In-Seop Science and
Technology
Ultrastructural comparison of medial Ng GYF, LASERS in Surgery and 2004 11 3.000
collateral ligament repair after single or Fung DTC, Medicine
multiple applications of GaAlAs laser in Leung MCP, et al.
rats'*!
Comparison of single and multiple Ng GYF, LASERS in Surgery and 2004 20 3.000
applications of GaAlAs laser on rat medial Fung DTC, Medicine
collateral ligament repair™® Leung MCP, et al.
Effects of a therapeutic laser on the Fung DTC, Ng GYF, LASERS in Surgery and 2003 29 3.000
ultrastructural morphology of repairing Leung MCP, et al. Medicine
medial collateral ligament in a rat model™”
A comparative study of bone to bone repair Leung KS, Qin L, Clinical Biomechanics 2002 25 2.036

2211 LaKEESIHEIL 2 156 B KU 15 2 Journal of Cellular Physiology (mfitA 3252 E) F=
HMAR R L FE Y, H BT RSHEAR 10 49X Cytokine & Growth Factor Reviews (#mfit 2 54 %k
FRBRBAES, REHFIAALFEELARE BT FL) FHA L, FLKS.
# 8 %FRHKE Web of Science i 22 2002/2011 W USR03 46 B AR 78 SCHR (K145 5 | 175 50
Title Author Journal Publication year Total citation Impact factor
Adult mesenchymal stem cells for tissue Caplan Arnold | Journal of Cellular 2007 269 3.986
engineering versus regenerative medicine®® Physiology
Delivery of bone morphogenetic proteins for Seeherman H, Cytokine & Growth 2005 116 8.239
orthopedic tissue regeneration’®? Wozney JM Factor Reviews
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