1) Check for updates

Journal of
INTERNATIONAL
MEDICAL RESEARCH

Review

Journal of International Medical Research
48(4) 1-15

© The Author(s) 2020

Article reuse guidelines:
sagepub.com/journals-permissions

DOI: 10.1177/030006052091871 |
journals.sagepub.com/home/imr

®SAGE

The 100 most-cited articles on
chronic venous disease:
a bibliometric analysis

Heungman Jun' and Ji Woong Hwang?

Abstract

Objective: To use bibliometric analysis to understand characteristics and trends in the research
on chronic venous disease (CVD), which affects patients’ quality of life by causing pain, swelling,
and ulceration.

Methods: We searched the Thomson Reuters Web of Science citation indexing database to
identify the 100 most-cited manuscripts on CVD. The resulting articles were analyzed by title,
author, institution, topic, year of publication, and country of origin.

Results: The Journal of Vascular Surgery published the most manuscripts on CVD (n = 36) and was the
most-cited journal (n=5356). The United Kingdom was the country with the greatest number of
publications (n = 32). Imperial College London was the institution with the highest number of pub-
lications (n = 6). Endovenous thermal ablation was the most widely studied research specialty (n = 30).
Conclusions: Our analysis showed that the majority of CVD research is carried out in Western
countries, and that the number of research studies is increasing in line with recent advances in CVD.
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Introduction

Chronic venous disease (CVD) is a
common condition in Western countries,
typically affecting 164 people for every
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1000 individuals." Among the various
clinical manifestations of CVD, varicose
veins are the most common,’> and can
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cause symptoms such as pain, swelling,
throbbing, cramping, and itching. In
more severe cases, CVD can cause super-
ficial thrombophlebitis, bleeding, and lip-
odermatosclerosis, as well as ulceration,
which can affect patients’ quality of life.’
In Asian populations, the prevalence
of CVD is reportedly lower than that
in non-Hispanic white populations.*
However, the lower rates of superficial
venous surgery among Asians residing in
the UK have been reported as resulting
from cultural and religious differences
rather than from inherent differences.
CVD research is a well-established field
of study, which has diversified with the
recent introduction of various treatment
modalities. Bibliometric analysis allows
research trends to be analyzed by evaluat-
ing authors, journals, countries, and trends
of publication. The aim of the present
study was to understand the characteristics
and trends in CVD research using biblio-
metric analysis. Given the large number of
publications on CVD in the literature, we
performed bibliometric analysis on the 100
most-cited articles, with citation ranking
considered to reflect the level of influence.’

Methods

The Institutional Review Board of Hallym
Medical University approved the review of
medical articles using a publicly available
database (approval no. HKS 2019-05-025).
A search of the Thomson Reuters Web of
Science citation indexing database and
research platform was completed on
January 17, 2019. The terms used in the
search were ‘“varicose vein”, “saphenous
vein”, “chronic venous disease”, and
“chronic venous insufficiency”. Inclusion
criteria were CVD limited to lower extrem-
ities, superficial CVD, and multiple clinical
manifestations of CVD including varicose
vein, venous ulcer, and lipodermatosclerosis
in the CEAP classification.® Synonyms

included varicose, varix, varices, and vari-
cosities. Exclusion criteria included deep
vein disease and venous disease in locations
other than the lower extremities. The result-
ing dataset was filtered to include only
full-text manuscripts in English. These
manuscripts were subsequently sorted by
number of citations, a method initially
developed by Paladugu and colleagues.’
Analysis of individual articles was per-
formed by two independent reviewers (HJ
and JWH) to verify the relationship to
CVD. The 100 most-cited manuscripts
were identified, and the resulting dataset
was further evaluated for title, first and
senior author, institution, topic, year of
publication, and country of origin. The
individual and 5-year impact factors of the
journals in which the papers were published
were recorded. To prevent potential bias for
older manuscripts having had more time to
be cited, the citation rate was determined by
dividing the citation number by the number
of years since publication.

Results

The Web of Science database search
returned 7639 full-length English language
articles. Table 1 lists the 100 most cited of
these articles. The number of citations
ranged from 403 for Evans et al.'®
(“Prevalence of varicose veins and chronic
venous insufficiency in men and women in
the general population: Edinburgh vein
study”) to 86 for Gillet et al.'" (“Side-effects
and complications of foam sclerotherapy of
the great and small saphenous veins: a con-
trolled multicenter prospective  study
including 1025 patients”). The mean
number of citations for all articles was
150.4 4+ 73.1. The citation rate was highest
for the review article “The care of patients
with varicose veins and associated chronic
venous diseases: clinical practice guidelines
of the society for vascular surgery and the



Jun and Hwang

(panunuod)

12-10¥ (€)¥¥ 1100T [0DWIRQ pDIY

6€l 1S7T  wy ["uoneJad|n 83| SNOUSA pue AJUBIDINSUI SNOUA DIUOIYD) "HAA UIIs|Se] ‘SY Jausdiy| ‘H e|[9qe[eq ‘D] BIoUd[eA €]
‘St {(P)T1 ‘9661
3ung ospaopug dspp [4n7g "udA snouaydes 3uo| ayy Suiddiis Jo |14l PISILOPUEI € JO SI NS :DIUIINDAI UIDA

I $ST  9sodlIeA Jo asned [edidulid sy si uonesliendseaoaN ‘[ meysudes ‘g 95000 ‘g UAM|RS ‘Qg duemyiedg ] sauof 4]
TC-L11 (D)2T 1007 84ns jorpWg Uase| dpolp wu (|g ue Suisn suoneAtasqo AJeuiwijp.d

rad GGZ  — SUIDA DSODLIBA JOJ JUSIIEA.] JO POUIDW DAISBAUI A|[BWIIUILI MU Y/ :JDSB| SNOUSAOPUT *7) duog ‘[Y Ull] ] OJJeABN I
165689
((1)6T ‘6661 84nS OSDA [ “[el4) POZIWOPUERI B JO SINSD. JBIA-DAl) [SUISA SSODLIBA JUSJINDAI JO) uoneladoad jo

8Tl 957 93eJ Y3 sadnpad uRA snouaydes Suo| ays Suidding ‘[ meysuaeg <y aulpeddeH ‘g SalABQ ‘S asnoyhdiamg 0l
/801-6201 :(8)86 1107 84ns [ ig "suloA asodlieA snousydes
12043 Joj Suiddiis [ediduns pue Adesayiousds weoy ‘uone|qe Aduanbaujoiped ‘uone|qe Jase| SNOUSAOPUD

1'Z€ /ST Surredwod el [e21UlD paziwopury ‘g JOP ‘Y SSulwa|g ‘g SMUUSA T ulsolg ‘|| Zioeme] ‘H uassnwisey 6
"09-85 “(1)£T 1007 3ins [010UWLI3Q "SUIRA

8l 997  9SODLIBA JO JUSWIEAJII Y3 Ul WEO SUISOII|IS MU B LIIM ddUdLIddXS AJeulwlRad "W IUl||NJI4 VY 1ZZOABD) “] 11essd) 8
"101-96 (0¥ 8861 PIW 4244 [ wy

/'8 0.7 Apmis weySuiwe. 3y | — SUISA 3sODLIBA JO ASojolwapIda 3y "GAA [PUURY| ‘QY 10qqy TV SJaquauue] ‘N4 puelg /
'€93-9¢CI3

8Vl 787  (07)T01 ‘0007 uonbndir) "IUSWSIEBIS SNSUSSUOD B — ADUSIDIYNSUl SNOUBA DIUOIYD JO UONEB3NSIAU| "NV SSPIEOdIN 9
$81-541 (€)S1 :SO0T [0IWAPIGT UUY "SUIDA ISOILIEA

9'€T 0sE pue Aduapiynsul snouaA djuoJyd jo A3ojoiwapids ay| ‘q pIajuanIoyds ‘s 9j8ug Y[ Ja49yd [ Jowwig-agesg q
"966—166 :(8)¥1 :£00T [0IpDY A1)

9'€T 8/€  JSDA [ "s3nsaJ wua3-3Uo| :XN[Jod UIRA snousydes Jo JUSWIBII] JU9SE| SNOUSAOPUT "JS JdWwIZ ‘N IUBUIYY ‘[Y Ul ¥
"S8Y—ST €S 1110T 8ing 2spA [ “winioy
SNOUBA UBDLIBWY 33 pue A4a34ng Jejndsep 1o} A19120§ a3 Jo sauldping 9dndeud [ed1ul]d :S9seasip SNOUsA

'8y /8¢ 51UOJYD PAIBIDOSSE PUB SUIDA DSODLIBA YaIM sjudaned Jo aued ay] ‘| 39 ‘D|4 Suis|eq ‘[ B10J4awoD) J PjzdoIAojD) €

191 wor "€£1-£91 (7)18 661 8inS [ 4g "suiea asodLiea jo A3ojoiwapid] ‘[ly wejed [4
€Sl-6vi
(€)€S ‘6661 YypaH Auunwwor joiwspidy [ Apmg uisp ysunquipg :uonejndod [eiauad Yl Ul USWOM pUE UBW

70T o ur ASUaIdIYNSUl SNOUBA DIUOIYD PUE SUIDA SODLIBA JO 3DUBRARUY [ 297 ‘AD A3p|any ‘YO4 SdMo4 ‘(D sueag |

a3kl suonelD JpPnIy  Hduey

uonend

‘9SEISIP SNOUSA JlUOJyd Uo s3|di3Je pajid-3sow 00| =Yyl °| °|9elL



Journal of International Medical Research

(penunuod)

'S1€-80¢ :(7)9% £00T 3ins ospA [ "s3nsad uLie
-1J0Us :SUIdA 3sodLIeA yim sauaned ul uiddiis pue uoned)) ySiy yum uieA snouaydes Jeaud ay) Jo UonIe|ge J9SE|

6 €l /9]  snouaaopud 3uriedwod [ely paziwopuey g Jop|3 ‘g ZI9emeT] ‘y sSulwd|g ‘| ZI9BMET “] uddolg ‘HT uassnwisey 9T
"66¥—68Y (€£)6T ‘6661 3ins dspA [ AansiSau
A193ung Jo3eI0I9d d1dOdSOpUT [BI2SBIGNS UBDIIBWY YLION| Yd WO} PaUIed| SUOSS3| :ADUSIDIYNSUI SNOUSA

S8 0/1  2uoJyd 4oy uondnaiaiul UlRA Jojeopiad d1dodsopus jo synsaJ wJaal-pijy ‘e 39 ‘W[ sapoyy ‘[[ uediag f pjzo1aon ST
'9€6-576 (8)¥6 :L00T 3ins [ 1g

X4 //]  'SUISA 3SODLIBA U0 AdeUa1043|dS WEO) JO MIIADI DIBWISAS *7) Jase.d [ 300D Y| Jessed) ‘[ Jing ‘D 13emol X ®lf 4
"SLII-0L11 :(T1)6T *€00T 3ins jorowing
's3|nsaJ [eniul :uldA snouaydes ua3eaud ayy jo Adessypous|ds ul wuoy pinbil Yyam pasedwod weoy jo wioy 3yl ul

111 8/ |ouedopijod jo A>ed1e Y3 JO UOIIEBN|BAT "4 IJB||Y ‘S OXe d AIANQ ‘D[ UUBWIIOAA  SOUSS( ‘D) Sousa-|oweH €T
10667 :(£)S6 '800C
8ung [ g "suidA asodliea snouaydes 1eau8 Auewlid jo Juswieady ayl 4oy A128INs YIIM UONE|Ge J9SE| SNOUSAOPUD

91 8/1 Suuredwod el [ed1uld paziwopury ‘[l YSnoo ‘qly JoAel| ‘Q sednewwe.Se|aq ‘N JewndeAdy] ‘Y poomieq w
'966—£6¢ :(0812)81€ ‘6661 [Wg AaAins uonejndod |euonsas ssoud Apnis uidA ysanquipg

6 ¥81 {SUIDA 9s0D1JBA JO swoldwAs ay3 aJe JBYAA YO SHIMO4 ‘AD AoppPny ‘Y 997 d UE|lY ‘D SueAg ‘y Aungpedg 1T
"6 uolssnIsIp ‘605—205S (€)T¥ ‘S007 34nS IsbA [ “Adouadiynsul sNoudA [eiUadns 1oy Juswies.n

el 98] ®sexnpaJ snouaydes Jo uone.s1l|qo Aousnbaujolped SNOUSAOPUS JO SSWOIINO WLISI-SUOT O I0Ydld 4y UYL 0T
'§96-856 “(S)S€ ‘T00T
8ing 2spA [ 's1502 9y Jo uOoslIedWOd YIIM [BlI) PI|[OJIUOD PIZIWOPUEI B SUIDA 3s0dlIeA AJewlid jo juswneau

911 161 oY1 ul uoneiado Suiddiils [BUOIIUSAUOD SNSISA UOIEBIDIIGO SNOUSAOPUT [ 39 ‘[ Bedad ‘Y BRWUIYQ ‘| olney 6l

6%l 60¢C "60FT-86€T :(81) 111 :S00T uonpnoiry AduaidIyNsul snousA dluouyD Q[ 01eyeYy ‘1Y IpIeysaqy 8l
'8—9 UOISSNISIP :§09-96S :(¥)81 ‘€661 34nS 2spp [ "xn|joa Jusnbasgns pue sisA| usamiaq

78 71z diysuonepa aya :Aouapiynsul snousa deaq U ‘g SSBUPURAS ‘Y [ ‘OY UIRSJIag VY OZuBly ‘HIA J2USSID|\ /1
1£11-£911 :(01)T1 £100T [0IppY Asdqu[ OSDA [ "uroA

9Tl 977  snouaydes Jaeaud Jualadwodul 3yl JO JUSWIEDI) I9SE| SNOUSAOPUT ‘(| [BISD.I0L ‘NI SIBES| ‘IS I9WwiZ ‘[Y Ul 9]

S0l 0cT 6929 (1)8¥F ‘2661 ASojo1Suy "suadjn 83] pue AduBIdIYNSUI SNOUSA DIUOIYD JO 3dEdWI DIWIOUOIB0IDOS AD ASPPny Sl
'9€L-6TL “(¥)SE ‘TO0T
8ing dspp [ 's91qqnq weals pajetauss-1ase| Aq 93ewep [BULIDYY [BUILLNOPUS J31JE UOISN|ID0 dIOQUIOIY] 1I9SE)|

g ST SPOIP WU-Qp6 B YIIM UIRA snouaydes ua3eaus a3 JO JUSWIES.I) SNOUSAOPUT [e 33 ‘Y [34BY] ‘YH Y37 ‘WL 2]3sq20.4d ¥l

Ehi:N] suoned Jpruy  Huey

uonel

‘panupuo °| d|qer



Jun and Hwang

(penunuod)

v611-6811 :(01)T6 5007 3ins [

56 €€] g "SUIDA BSODLIBA U0} JUSWIIED.I) JDSE| SNOUSAOPUS JO MBIAR DNBWRISAS "J[ J3||IH ‘Y'Y 98pLiald “T1 ulldal “T Apunjy oF
'951-151 (1)£¥ ‘800T
8ing 2spp [ "oousliadxa [ed1ul]d 3sJl :uone|qe [ew.ay) [eauswdas patamod Adusanbaujoipes snousaopus Aq uisA

12l €€l  snouaydes jeau3 3usradwodul 8y Jo JusUNEI| ‘O I0Ydld ‘D PJIeqaT ‘O 7P [ Wy ‘g 03eA ‘W1 d[3Sqa0.4d 6€
‘T8¢ :(1)8T
200¢ 84ns j01pwidqg "dn-mo||0} JBDA-7 B :XN|JoJ UISA 9s0dlieA snousydes s1eujwije 01 adueping xa|dnp Jspun

6/ Ggl  J4919yaed Aouanbaujoipes anbiun & Buisn uoisnpo0 snousaopus Adusnbaujolped pa|[0.JaU0D) WA SSIBAA ‘WY SSISAA 8¢
€6-5€6 :(S)8€ €007 81nS 2spA [ AydeaSowsAysald are pue Sujuueds punoseasjn xa|dnp yim Apnis [e21Uld W)

9'8 8¢|  -Suo| aAndadsoud e :£1284NS UIDA 3SODLIBA U33JE 9DUSLINIDY ‘gD [[IH VY 21slYD ‘D uowojos d Suel[ ‘| v 1y uea /€
's—11 :(1)87 ‘2007 8ins jowwusg ‘suoneddwod pue Aajes

S8 p¥| 4O sisA[eue pue A103sIy :S95B1D9ISUL[S] PUE SUIDA DSODLIBA JO JUSWIEDID DY) Ul Weoy SUISOJd|dS 'Y 1ZZaABD) ‘Y 1ul[jn.a4 9¢
$91-291 “(1)€p *900C

11 ¥¥1  3ing 2spp [ Adeasyrouas|ds uondalul Weoy UISA 9SODLIBA U3 9008 ‘D dIueyS ‘[ 9400} ‘| USPhoUD) ‘Al 99404 S¢
01505 (€)€T ‘966
8ang 2spj [ “Aduadiynsul SnoudA d1uouyd ul swoldwAs pue suis Jo JuaWwdo|aAdp Y3 Ul XN[J2J JO JUIIXD dWOIBUE

$'9 8yl pue UONNQLISIP Y2 JO 3j0J Y| "N SESIOA ‘D IWEBMSBUWIERY ‘| UOST ‘NY SIPIBIOJIN Y sl ‘N sojnodouqer y€

9y 151 €HS—E€S 1(S)2T 9861 8inS dspAoipIDY) [ “SUISA 9s0d1IeA Jo A30j01ID Y1 UO SIY3NOY) SWOS Y PAWYY ‘SS S0y €€
‘01€-10¢€ (2)2 ‘8861 34ns dspp [ *dn-mojjo) Jeak-1ySie 01 -oM) yum saanpadodd 70| ul snsad pue ‘sanbiu

6¥ €G]  -yoo1 ‘Sjeuone. :AdUBIDIYNSUI SNOUSA DANDNIISGOUOU U0} $.INPad0dd UONINIISUODIDL BA[BA Y SHPIIBPaJ4 ‘S nley 43
"879-CT9 (S)TT :5661 81ns 2spA [ Apmas |o.3uod

89 01 -9sed [enp & — ADUSIDIYNSUI SNOUSA DIUOUYD 0} SJ0128) siY ‘Of UBIOZUSL ‘YO UMOD ‘AAAA S1IOWET ‘I 11038 I€
‘€688 (€)TF 5007 34ns 2spp [ suonedidwod pue Adediys AJJes Jo sisAjeue :udA snousydes 1es.43 ayy

911 €91 jo uone|qe Aduanbaujoipes pue Adeaay) Jase] SNOUSAOPUT d DJZDIAO|D) ‘D) SSZO| ‘|4 OWIeD) ‘| BJ[eY| ‘Y 1uoi83ng o€
'61/-01Z :()0OE ‘6661 84nS 2SDA [ "SUIBA 950d1IBA YaIM siuaned ul

8 €91 34| jo Ajenb parejau-yaesy Suiroadwi pue unenjeA] ‘Hy SIABQ ‘Y YS[BYUSR.D) ‘| 3SIND) ‘LY 1edden) ([ ypiwg 6T
0FT-9¢€T (Q)¥E 1007 84nS dspp [ “ureA snouaydes us1ea.8 ays jo Suiddiis pue uonedi| Jaie

16 $91  xnpoJ uondun| [eiowsjousydes Jus.aundal 9187 ¢ 49G99S ‘Of Js|puryD ‘D 18J9uUUes( ‘D Ynq ‘N SpuI Y Jaydsi4 8z
'856—€56 :(9)0T P66 1 3ins dspA [ sudis pue swordwAs [B2IUID YIM XNJJS. JO JUSIXS DIWOIBUE JO UONED.I0D

99 591 :Aousiynsul snouaA [epIRdNS  ueyD ‘N SBOA ‘QV SBYNOUURID ‘N SOPIEJOdIN ‘|4 Uoa] ‘N sojnodouqe] /T

el suoneld Jpnuy  djuey

uoneld

‘panunuo) °| djqeL



Journal of International Medical Research

(panunuod)

'€901-1901 :(01)S1 00T [0IppYy A4a1u] 2SDA [ *sutdA snousydes jusradwodul Jo Juswiead

8/ 11 J9SE| SNOUSAOPUD JO SS20NS JUdWIIE) SdA0Idw AUSAIRP A3uaud J4a3eaun) MY NAY ‘| NeY2IS ‘I uewaadwi] SS

L1 Ll "THTI-1€21 (11)96 6007 8inS [ 4g “sureA asodlrea Aewiid jo sissusdoyied "HY SalAeq ‘SO wi ¥S
18-6/ (1)6€ 007 Sins dspA [ “[eln paziwopued e :Aduapiynsul

8/ /11  snousaA djuoayd up uopduny dwind spsnw jjed saAoadull 3S[249X3 PaJ4NIdNIIG S 03SIS ‘Al Uoasuyof ‘| 4 Suaqpey €S
Sl ((S)S] ‘8661 81nS dSpDAOPUT ISDA [ 4N "SUIDA SSODIIBA JUSIINDA JO SSNED B S| UOIES|

8'S 121 -JB|NJSBAORU JBY) 3dUSPIAD [edi8ojoyredodiulD) *[[ meysuae] 4g JaysesH ‘g saieq ‘YN PJ4eydays ‘| alpuweiN 5
$05—005S :(£)0¥ 007 84nS dspp [ ‘uonned Jo pJom e :uldA snouaydes

'8 121 433828 jo uone|qe Aousnbaujolped Ja3e sisoquiodyl snousa doa(] ‘[B 39 ‘N YDIASMELY ‘T Jaydsy Yy uedoSul IS
Te-0£¢€ ()€ ‘0007 8ins 2spp [ "dnousy Apnig juswiadeur)y xnpoy

9 121 SNOUSAOPUT "XN|§aJ UIRA snoudydes jJo JuswaSeueW SNOUSAOPUT ‘[ 32 ‘D) UOSS|IUB(] ‘A OJJBGSED) ‘G IULIJUBLY 0S
‘S1S—SS

19 121 7S 1007 4A30j01Suy "AdUBID1NSUI SNOUSA DIUOUYD JO SJOIDB) HSId PUB dDUBJBARIJ ‘[ 997 ‘[D SUBAT ‘YD SHMO4 6F
"T0€-96T “(0)0b #00T 81ns 2sDA [ "92USpIAS punose.ajn

'8 w pue 5130[03SIY SJ0W :SUISA SSODIIBA JUSIINJDI PUB UOIEZIIBNISBAOSN d SUel[ ‘gD |jIH ‘LD ssuo[ ‘v 1y ueA 1%
'£69-889 (9)L61 ‘€861

¥'E €71 8ins uuy uswaSeuew pue s3daduod 3uidueyD) "UONEBIIIIN SISEIS PUB qUII| JIMO]| 3Y3 JO ADUBIDIYNSUI SNOUBA S nley Iy
'9CS-0TS
((€)9¢€ 7007 84ns ospp [ “uonendod |edsusl aya ul SISPJOSIP SNOUSA Jo ApMIS UIBA YSanquipg 8y ‘suone|

</ ed| -24402 x3|dnp pue [ed1ul]d> :AJUBIDIYNSUI SNOUSA DIUOIYD) YO SHMOL ‘[ 997 “Id Ue|y ‘[D sueag ‘AD Aopjpny 9%
'6£9—+€9 (H)ov 4007 8inS 2spA [ "ureA snouaydes uoj ay3 Suiddiis jo [ernn

€8 GZl  P9||0J3UOD PIZIWOPUEI © JO SINSIJ DIE| :DDUSLINIDI UISA SSODLIBA JO sasne?) [[ meysuaeg ‘D Ao4 ‘[ UJOGUSIUIAA Sp
"€68-688 (6)6L ‘T661 3inS [ Ig "SuldA 350DLIEA

L'y 971 Asewiad jo juswieaus aya ul uRA snouaydes 3uo| ays Suiddins jo Juswissassy ‘DQd Yyuws ‘H[ J4nds g ulieg b
Se1-0€1 (1) 1+ ‘5007 84nS 2spp [ “senbiuyda) uone|qe snousaopua mau jo uonedijdwod [enusiod

16 LT] B :UIBA [BIOWS) BY) 03Ul SNqUOJY) snouaydes JO UOISUIXT o P{ZIIAO|D) “ UOSUIMS ‘||| OWLIRD) ‘|| BI[BY] ‘D) SSZO|| I
Y67-16T (£668)LFE ‘966 19oUDT "AdUBIDIYNSUI SNOUSA dJUOIYD Yum sjuaned ul Adeay) 3oeaIXd pass

LS 0§  3InuIsaYyd-3sJoy [edo pue Supjdois uoissaudwod 33| jo uostredwod) D Ipiwyds ‘g d8ueq ‘[H yasidwed) ‘D wysiqg W
‘8121 (1 3d 0E $00T 8ins jowwag 3uspuadap 3dUSN|4 S| JUSWIEII ISSE| SNOUSAOPUD JId3yE

/18 1€1  u1dA snouaydes 3eau8 ays jo Suiuadoau Ajues pue uoisnppdouop ‘[ douy| ‘g [N Y Jeneuswiwina| ‘|1 d]3sqa0.id ¥

ael suoneld apmIy  djuey

uoney

‘penunuo) °| djqeL



Jun and Hwang

(penunuod)

‘€761 :(1)S1 ‘0007 430j0g3jyq "soWO2IN0O WISI-3UO| (W10} WEOJOIDIW

'S 801 Ul JUBSOJB|S YIIM SuloA snousydes 3uo| asOdIIBA JO JUBUNEDI] V|4 OPaW|Q-ePJen) [ eiaiqed ‘[ elsuqed 89
'061-081 “(¥) 1T 9007 430j0q3)yd “|ew3 Paj|043u0d paziwopue.
ueadoung :@ous19dwodul UISA HunJl Jo 92uasaJd Y3 Ul SUISA 9SODLIBA JO Juswadeuew syl ul Adesyrols|ds

€8 801 Jo Ausduns yam patedwod weojoudiw jouedopljod (YY) SA|OSLIBA ‘[B 39 ‘AAY Adngpedg d uiqoD ‘g IYSIIAA /9
‘915116 :(€)8€ ‘€007 3nS 2SDA [ IUSWIEDII J9SB| SNOUSAOPUD

89 601  J9ye udA snousydes J9es.s Jo uonezijeuedad Aues uanbauyul o[ douy ‘v [8uey ‘YH Y97 ‘Q IND ‘WL 2[3sqe0.d 99

'y oll L1515 (S)9 ‘766 8inS ISDA [ Ang "SUIBA 9SODIIBA JudIINdAU Jo A3ojoydiow ay] '©HS MJeq 99
'€69-£89 1(9)91 ‘T661 3ins
ospj [ 'pJepuels pjog ays se AydeaSogajyd o3 a8uajieyd & — ASUBIDIYNSUI SNOUDA DIUOIYD Ul X3[JoJ JO UONEBN[BAD

'y 11 ay2 ur uonednsaaul Jo|ddop xa|dnp pue Aydei3ogsjyd Suipusdsap usamiaq uosiiedwod v °§ nley g usSaN $9
99C-S¥C

9 11 :(€)€s 2700 ASojoiBuy "Apnas 431134 Y3 4O SINSSU SPIMPHOAA AdusIdlynsul snouaA dluoayD sy diD ‘D e[ €9
‘561681
((1)6€ 00T 84ns 2spp [ ‘uoneus11jqo snousropus Aduanbaujolped uieA snousydes 18343 Js1je saeak oml s3ulpuly

Vi 11 ueds punosen|n xa|dn@ ‘D[ Js|puryD) ‘S SBIA0ISG-ID|INYIS YY JUBYDISLY ‘g U0IBID) ‘ST PIUgey| ‘O 10ydld 9
"$8—€8 UOISSNISIP 1€89]—8/9|
(Z1) 1€ ‘S00T 84ns j01DWIS(Q 19SEB| BPOIP WU (f6 B SUISN UBLY SIDDY SPIS JOMD) SISNED Jase| DWYAPN WU Q7’|

6/ 11 e 3uisn ulaA snouaydes 1828 Yl JO JUSWIBSII SNOUSAOPUT S UUBWSPISH ‘Q |ND) ‘| 43]Yya0}y ‘WL @[3sqa0.d 19
"{T uolssnd
-sIp ‘7z/—81£ (S)0€ 007 3ins jo1pUIdG “AdUBIdIYNSUl SNOUSA [edIJadNS Jo Juswaes.l aya Joj Adeasyious)ds

S/ €11  pinbi papind-xajdnp pue Adesayrous)ds weoy papind-xa|dnp jo Apnis aAneIedWO?) G BESEM| ‘| DEZON] ‘| Dewe) 09
‘81-€1 (1)1 200T 430j0q3)yd

99 €11 'S9119s [BDIUID OM) :AdBIDYI0US[DS WEO) AQ SUIDA DSODIIBA JO JUSWIBDI| ] IBSSD| ‘S 1921y ‘Y IUl||NJ4 VY 1ZZaARD) 65
L17-01T ()51 ‘9861 [o1wapidT [1u] "umol A1unod e Jo sjuelqeyur G/ | Suowe

S€ vl 9ouaeAa.d — |izeag ul ADUSIDIYNSUI SNOUSA DIUCIYD PUB SUISA BSODLIBA [ 38 ‘ZS oyuld ‘D 1p[edely ‘YH4 194e 85
'9£9-679 (S)TT ‘S66] 3inS dspp [ “odoueldwod juaned pue AdUaidiNSUl SNOUSA dIUOCIYD

8y 911 jo s9jod a3 — weuSoud aued AloljNnquie Ue Ul S193|N SNOURA Jo SulesH ‘|e 19 “1q dJey| ‘[ 'zueq ‘yD uosPLIg /S
'86—58 :(7)€T 800C

S0l 911 £30/0G3|y4 "UONE|Ip [[BM PUB UOIIDUNISAP DA[BA (UOIBULIO) UISA SSODLIBA JO SWSIUBYID|Y WY |I[eYd ‘Al 01eyey 99

el suoneld Jpnuy  djuey

uoneld

‘panunuo) °| djqeL



Journal of International Medical Research

(penunuod)

9

[44

[43)

9'S

[44

4

8'8

€8

66

001

101

ol

€01

€01

¥01

¥0l

Y0l

S0l

S0l

901

901

801

"196—/5€ (k)6T ‘€007 31nS jorpWIRQ "SI NSAI AJIBD :J9SE| SpOIp

Wu-Qp6 B YIM UIRA snousydes 1assa| 9yl Jo Juswea.d Jase| snousropul ‘[ douy| ‘v |34y ‘Q |ND ‘WL dPsqa0o.d
79-09 :(1)78 ‘S661 8ins [ 4g ‘uonesyisse)d [eondesd mau e 03 Suipes)| siskjeue

21ydeaSodLIBA B — SUIDA 9SODLIBA JUBLINDRY AD ASpPNY ‘AAY Adngpeag ‘| s83ag ‘N SJaweyD ‘Vd 98pLiqauolg
"SyT-8€T :(7)S€ ‘800
34ng 2spAopuT DSDA [ANT ‘el [BdIUI]D SJ3UIDN|NW PI||OJIUOD PIS|WOPUE B :({yS]) Wweoy [ouedopijod pasipJe

-puess Suisn Adesayioaa|ds ureA snouaydes 1eaud jo A3ajes pue Adedyg oy Jaluued ‘q feydaiyss [ ono ‘3 aqey
"011-501 (6L :L661 [8u7 81ns 10D Y

uuy A493.Nns UISA 3SODLIBA JO suonedldwor) YYD 1399400 YN AoAleH ‘Y AsAJeH ‘v Mel ‘Y BpUBH ‘D) A3|yd1lD)
L€T-0ET ()11 ‘9661 8ins dspAopug DDA [ 4ng "IUSIUOD BISNW IOOWS PUE UNSE|D ‘USSE||0D 01 dDUBIJR.

YIIM SUISA SSODLIBA JO UOIISOdWOD PUB S4NIDNJIS |[BM JO JUSWISSISSY |& 39 ‘[ SUBAZ ‘JD) savjooug [ SJoAed|
S1e-11¢€ :($)891 ¥661 Sins [ wy "udA snouaydes Jayeaud Juszadwodul ay3 Jo JusWIE)

ay1 ur Adeasyoua)ds yum pauiquod uonedl| ydiy snsaaa 3uiddins jo |eln paziwopury ‘[d Jeesuy| ‘Hd s1o3iny
‘86b—16% :(€)0€ ‘6661 3inS ISDA [ ASUSIdIYNSUI SNOUSA YIM PIBIDOSSE SJ93|n 39| J0j Juswies.l uoissaidwod

uanedino jo Adediys 150D pue saied SuljesH g ASeay| ‘Wi 49GJeq ‘Wl UBWISSBY ‘TY UIlJBD) ‘YAA UOIS.IEL
'$8€1-08€1 :(11)0€ #00¢ Sins joiuag Apnas dn-mojjo4 yauow

-Z| 03 -9 B :uldA snouaydes 18343 Y3 JO BUNSO|D JUSSE| WU-QZE | JBNISBARIIU| ‘[ OBY ‘|4 OILINE| Y|\ UBWP|OD)
"6£8-1€8 “(K)¥b ‘9007 3ins spA [ 3udjRAINbD
9dU3N|} SNOUSAOPUS dY3 IO} P|OYSIY3 B JO UONIUSP :SuisOp AS4Ud PasEaIDUl YIIM JUSWIES.) ISSE| SNOUDA

-Opua J3)je UIPA snouaydes 1ea.S Yl JO SIBJ UOIIEZI[BUBDIDI PIDNPIY 'S UUBWSPISH ‘| J3|Y30Ly ‘1 d3sq204d
T11-S01 (1)Z61 ‘0007 joyipd [ "uoneNWINIE XIJIBW Je[N||9deIXd J0oj uoneue|dxa s|qissod e

ISUISA 3SOD1JBA Ul OB A IA/dINIL PRSBRIOU| dIN qO2%[ ‘gl [PYDI D PG ‘L USINSGUDA ‘D) JSpPUBWIWOD)-ISIpEY
‘85 1-55+1 :(01)18 661 Sins

[ 4g “suiaA asodlieA Arewrid jo Juswieaay aya ul uiRA snouaydes 3uoj aya jo Suidding *HQd yrws ‘Hf 44nds ‘S uLieg
‘07818 :(S)81 ‘€661 3inS dspA [ *suiaa asodlaea Adewnad jo AnAnde onkjosloud pue

XIJJBW SNSSII-9ANIBUUOD Y1 JO SIsA[euy ‘] UOs|i] ‘[ 24edn|y ‘A utadieH ‘gD ueunpdeN ‘g AdJezid] ‘HY Iypuen)
121-911 (1)€€ <2007 84nS dspAopuT dSDA [ 4N “9DUE|[ISAINS PUNOSEUIN AQ PISSISSE SINSDJ WISI-WNIpaW

ISUISA 950DLIBA 10} Adeasyrous|ds paping-punose.aijn Jo awodnQ ‘[ uemury ‘v ysno|Dd ‘q A9|of ‘v saeAly
"€6-88 *(1)€¥ *900T

3ung 2spp [ -uone|qe uRA snouaydes 1843 10} SYISUD|DABM ISSE| SNOUSAOPUSD JUBIDYIP JO SWOIINQO 'S IIuge

8

08

YA

8/

LL

9L

S

VL

€L

[44

VA

0L

69

Qled
uone

suoneln

3Py

juey

‘panunuod | 3|qeL



Jun and Hwang

(penunuod)

8IL-11L
A(S)¥T ‘966 | 84nS 2sDA [ 'uonead|N YIM ADUBIDIHNSUI SNOUSA paulquiod Adewldd ul uone|qe uldA [edyIadns Jaiye

8¢ 88 JuawaAoadwl [ed1Uld pue dIWBUAPOWSH "PUZ AAY UOSqQOH “1L dPeg ‘1D Pledy ‘4 seddeq “uf ‘|4 Suaqpeq 16
"Lby—€bb ((9)0S 19661 [03DULDY]
up [ 4n3 el [ediuld pajjoJiuod ogade|d ‘puljq S|GNOP ‘PASILIOPUEI ‘D43Udd d|3uUls B :ADUSIDIYNSUI SNOUIA

6€ 68  dluoayd yam sauanred ul 891 quay 3eaYMONG B WOy uondalold ewspao 897 ‘|e 39 4 Sun( ‘H Jomemasaly| ‘N awy| 96
'5851-7851 :(T1) 16 #00T

9 06 Suns [ig ‘A193uns UIDA 9SODLIBA ISR SISOqUIOIL) UISA daap Jo aduapidu| Wy a1syD ‘go [IIH ‘[ 1_YD ‘W Iy uea S6

3 06 $78—€78 :(£)08 ‘€66| 8ins [ig ‘wa|qoid [eUOIBU B — SUISA SSODLIBA JURLINDDY ' ShSsN ¥6

8l 16 "9PE—€€€ ()OI 10T vonpjnduD Aduadiynsul snouaa d1uoayD ‘Qf ondyey |y IPp4eydaqy €6
"€0T1—L611 +(9)S€ TOOT 81ns 2spA [ -3y yo Aujenb uo

¥'S 16 3uiddins uea snousydes Suoj| Jo 109d aY ] AAY Adngpeig ‘AD ASpPny ‘[ 997 “1d Ue||Y ‘V A3|sied ‘DY S1Zuay|dely 6
£91-191 :(€)£1 ‘8661 [013uy [ "wajqo.d ypjesy d1gnd parewnsalapun

4 6 uy ‘AdusdIYNSUI SNOUBA dIUOJYD JO 3dedW] JIWIOUOIS-01D0G °| uowls ‘g Ineqqaq ‘g ddeH Y J9A9Q usp uep 16
'001—€6 :(1) 1 € ‘9007 8ns dspAopug 2spA [ 4n7 °[elad Pa||OJIUOD PASIWIOPUE B JO SINSA
AJBD :SUI9A SSODLIBA JO JUBWIEA.) [BD184NS 03 paJtedwod uones|| [edowaj-ouaydes yim pauiquiod Adesayioas|ds

(WA 6 Weoj papIing-punose.ljn 'c) Sode|noJan) g 3uno) ‘| Yeledewyied S soxpled| ‘W Wezzy ‘D nojdoinounog 06

8T €6 "€56-b¥6 ((9)01 19861 3inS [ PUOM "SUISA 3SOdLIBA JUBLINDSY [ SjA0Y 68
€T 1T (D¥b 10T 3ins dspAopuz dSDA [ 4ng "UIBA 9SOD
-lIBA Yam sausied ul uopuLAJSIUl [BDISINS PUB UOIIB|GE SNOUSAOPUS Suliedwod s|eli) paj|oJauod pasiwopue.

el $6  JO SISA[eUB-BISW PUE MBIABI DNBWISAS V'Y Uelsubpiey | ‘[ Bnly ‘D 99WsNISE|IAA d 300N ‘g Suom3uniwngliig 88
‘818018 :(9)£6 ‘0107 84nS [ 4g "SUISA SSODIIBA IO} J3SE| SNSJSA uone|qe Adusnbaujoipes (1) 1Sy424ns0|D

¥ 0l ¥6 () SNNA JO [eL3 [ed1ul> paziwopuey ‘HY salAe( ‘I YsiweH ‘(|4 9jjesdly ‘D7 umoug ‘SW 940D DV pJaydays L8
‘6L1-1£1 ()9S *€00T jorwapidg ui [ Apnag urep

6'S G6  Y3unquip3 :SUISA DSODLIBA JO dSId B3 PUB SJI01DB) 3JAISAYT YD SHMO] ‘AD ASpPny “1d Ue|lY ‘[D suea] ‘[ 997 98
TC1-011 (€)81 €007 £30j0gayq ‘sausned Gg0‘0p Ul APNIS [BUOIIDDS-SSOID DUIUDD

6'S G6  -IINW :PUBjO4 Ul USWOM PpUB USW Ul ADUSIDIYNSUl SNOUSA DIUOIYD JO SDUBBARJ 'Y IBMUD(Q ‘| B[9ZJ0) ‘Y UdIme[ )
'8TL-STL ((9)08 €661 3ins [ 4g “Aouspynsul

/L'€ 96 SNOUSA DIUOCJYD UM PJBIDOSSE S9SUBYD UD|S YIIM SQUI| Ul XN[JSJ SNOUDA JO SUIaNed ‘(] Joquie] ‘] 997 ¥8
"¥1-8 :(1)S€ ‘T00T 81ns 25 [ Aouspyynsul

8'S 86 SNOU3A JIUOJYD JO JUSWSSBUBW BYI Ul SIUSIS SNOUSA DEI|l Jo 30edWl [BIIUIP BY] ¢ USISBN ‘S UIMQ ‘S nley €8

el suoneld Jpnay  Hdjuey

uoneld

‘panunuo) °| djqeL



Journal of International Medical Research

Continued.

Table I.

Citation
rate

Citations

Article

Rank

9.8

Doganci S, Demirkilic U. Comparison of 980 nm laser and bare-tip fibre with 1470 nm laser and radial fibre in the 88

98

treatment of great saphenous vein varicosities: a prospective randomised clinical trial. Eur | Vasc Endovasc Surg

2010; 40(2): 254-259.
Hinchliffe RJ, Ubhi |, Beech A, Ellison ], Braithwaite BD. A prospective randomised controlled trial of VNUS

6.7

87

99

closure versus surgery for the treatment of recurrent long saphenous varicose veins. Eur | Vasc Endovasc Surg

2006; 31(2): 212-218.
Gillet JL, Guedes |M, Guex JJ, et al. Side-effects and complications of foam sclerotherapy of the great and small

8.6

86

100

saphenous veins: a controlled multicentre prospective study including 1,025 patients. Phlebology 2009; 24(3):

131-138.

American venous forum” by Gloviczki
et al.'?

The 100 selected articles were published
between 1983 and 2014, with half of the
articles published after 2000 (n = 60)
(Figure 1). The oldest article was published
in 1983 by Raju et al."* (“Venous insufficien-
cy of the lower-limb and stasis ulceration —
changing concepts and management”). The
most recent article, published in 2014 by
Eberhardt et al.,'* was a review article on
chronic venous insufficiency.

The 100 articles were published across
25 journals in total, with the number of
manuscripts published per journal ranging
from 1 to 36 (Table 2). The Journal of
Vascular ~ Surgery published the most
articles (n =36) and had the most citations
(n=15356). Circulation had the highest
impact factor (18.881) and 5-year impact
factor (17.902), and had published three of
the most influential articles (582 citations).

The country with the greatest number of
publications among the top 100 articles was
the United Kingdom, with 32 articles, close-
ly followed by the United States with
30 publications. Among the 100 articles,
98 research studies has been performed in
Western countries and the remaining
2 research studies had been performed in
Japan and Turkey (Figure 2). Imperial
College London was the institution with
the highest number of publications among
the top 100 articles, with 6 publications,
followed by the University of Edinburgh
with 5 publications (Table 3). Thirteen
authors contributed to four or more
papers, among which Thomas Michael
Proebstle contributed to seven publications
as a senior author (Table 4).

The number of articles in each main
research area is shown in Figure 3.
Endovenous thermal ablation (ETA) was
the most widely studied specialty, with 30
articles among the top 100, followed by
nonthermal ablation (NTA) and symptoms,
with 14 articles each. Twelve articles studied
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Figure |I. Number of publications in each 5-year period.

Table 2. Journals of the 100 most-cited chronic venous disease articles.

Impact 5-year impact Number of Number
Journal title factor factor manuscripts of citations
Journal of Vascular Surgery 3.294 3.477 36 5,356
British Journal of Surgery 5.433 6.051 13 1,965
Dermatologic Surgery 2471 2.587 10 1,536
European Journal of Vascular 3.877 3.498 9 1,046
and Endovascular Surgery
Phlebology 1.513 1.413 6 626
Journal of Vascular and 2.758 3.078 3 721
Interventional Radiology
Circulation 18.881 17.902 3 582
Angiology 3.022 2.250 3 462

surgical therapy, whereas 11 were related to
epidemiology. Nine articles examined dis-
ease recurrence after treatment, five articles
were on pathogenesis, and five on other
topics.

Regarding the number of publications in
each 5-year period as shown in Figure 1,

2001 to 2005 had the highest number of
publications, with 39 articles (39%).
Twenty articles out of 39 (51.2%) were on
techniques such as ETA and NTA. During
this period, research on treatment modali-
ties was actively introduced. As shown in
Figure 3, ETA and NTA were the most
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OTHER (11)
DENMARK (2)
NEW ZEALAND (3)
AUSTRALIA (3)

Figure 2. Distribution of the 100 most-cited
articles by the country of origin of the contributors.

Table 3. Institutions with the most articles in the
100 most-cited articles.

Number of  Total number
Institution publications  of citations
Imperial College 6 779
London
University of 5 927
Edinburgh
Mayo Clinic 4 847
Gloucestershire 4 756
Royal Hospital
University of Mainz 4 584
University of 4 485
Mississippi
University of Otago 3 350
University of 3 345
Heidelberg

widely studied topics. In the 10 years from
2006 to 2015, 17 out of 21 articles (80.9%)
were on ETA and NTA.

Discussion

Regarding the history of surgical treatment
for CVD, Trendelenburg introduced saphe-
nous vein ligation in 1890 while Homan
introduced ligation of the saphenofemoral

Table 4. Authors that contributed four or more
articles in the 100 most-cited articles.

No. of

Author articles  Position on author list

Proebstle TM 7
Ruckley CV 7

Senior author (7)

First (2), third (1),
fourth (1), fifth (3)

First (1), third (1),
fourth (3), senior
author (1)

First (1), second (1),
fifth (1), senior
author (2)

Lee A 6

Fowkes FGR 5

Evans CJ 5 First (1), second (3),
senior author (I)

Earnshaw |] 4 Senior author (4)

Raju S 4 First (3), senior author
)

Gloviczki P 4
Raffetto D 4

First (2), fifth (2)
First (1), second (2),
fourteenth (1)

Nicolaides AN 4 First (1), third (2),

eighth (I)
Gul D 4 Second (2), third (2)
Allan PI 4 Third (4)
Knop | 4 Fourth (2), fifth (1),
seventh (I)

junction in 1916. In the 1890s, excision of
the great saphenous vein was introduced by
Charles Mayo, and can be considered as the
beginning of stripping. In the 1990s, ETA
techniques including laser ablation and
radiofrequency were introduced and
adapted as an alternative treatment to tra-
ditional stripping.'> More recently, ETA
techniques have undergone rapid develop-
ment, and in 2013, the National Institute
for Health and Care Excellence recom-
mended endovenous thermal ablation as
the preferred treatment for symptomatic
varicose veins.'® NTA, including ultra-
sound guided foam sclerotherapy with a
lower risk of nerve injury, has recently
been adopted and is widely used at present
while research is ongoing. Furthermore,
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Figure 3. Number of publications among the 100 most-cited articles by topic (ETA: endovenous thermal

ablation, NTA: nonthermal ablation).

NTA alternatives such as mechanochemical
endovenous ablation and endovenous deliv-
ery of cyanoacrylate tissue adhesive are also
being studied."”

Bibliometric analysis is a research
method that allows the analysis of publica-
tion quality as well as the scientific produc-
tivity in a field of research.'® The citation of
articles, in particular, is a robust method for
analyzing the quality and impact of publi-
cations.'” For these reasons, the 100 most-
cited articles were analyzed to evaluate the
characteristics and trends in CVD research
in the present study. In Table 2, the top four
cited journals on CVD were related to sur-
gery. To date, surgical journals have played
an important role in CVD research.
Although new treatment modalities for
CVD have recently been adopted, the
cited manuscripts discuss the ongoing role
of surgeons with a general understanding of
the disease and ability to provide appropri-
ate treatment.

Our study found that CVD research ini-
tially focused on the characteristics of the
disease, including epidemiology, symptoms,
recurrence, and pathogenesis. With recent
developments in technology, treatment for
CVD is becoming less invasive and less
complex. Alongside this trend, CVD
research is becoming more focused on new
treatment modalities. Thus, comparative
studies and meta-analyses on newly devel-
oped modalities are likely to continue to
increase.

Limitations of this research include
potential biases related to the bibliometric
analysis, including language bias, institu-
tional bias, and influential researcher bias.
Older articles have a greater potential for
citation because of their relatively longer
period of time in the publication domain.
To control for this, the number of citations
was divided by the number of years after
publication to yield a citation rate, which
is provided alongside the citation number
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in Table 1. Despite these mitigations, more
recent relevant articles may have been
underrepresented in this study.

Conclusion

Our bibliometric analysis of CVD research
examined the characteristics and trends of
publications. Research on CVD is typically
carried out in Western countries and is con-
tinuing to increase with the introduction of
new treatment modalities.
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