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[ Abstract] Objective: To reveal the current situation of proton therapy for tumors by visualization approach, and provide
a reference for further research in this field. Methods: We searched the PubMed and EMBASE. com and included literature
on proton therapies for tumors. Information including author, employer, country, publishing journal, publishing year, and
keyword were extracted and sorted by BICOMS-2 software. NetDraw was used to draw social relation diagrams, and the clus-
ter analysis of keywords was conducted by gCLUTO. Results: In total, 6,644 articles were obtained, and 4,257 articles
were finally selected. Since 1972, 4,257 articles with 2,687 keywords written by 10,375 authors from 180 employers in 70
countries were published in 771 journals. From 1972 to 2018, the volume of literature, which rose in general, was dominated
by the United States, Japan and Germany. It fluctuated substantially from 2006 to 2012. Cluster analysis of keywords showed

that the research involved three major topics: 1. Studies on

proton therapy for prostate cancer, non-small cell lung cancer,
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children’s tumors and hepatocellular carcinoma, and on their
dose distribution, radiobiological effects and radiation dam-

age; 2. Proton therapy for chordoma, skull base tumors and



MR BT 5677 2019 4E 1 H 55 32 %55 1 #] J Cancer Control Treat, January 2019, Vol. 32, No. 1 .55.

chondrosarcoma; 3. Research on equipment, programs and algorithm for proton tumors. Conclusion: Research on proton

therapy for tumors has been carried out by many authors, employers and countries, especially in the United States, Japan,

Germany. The main research topics are related to proton related equipment and procedures, radiophysical properties and ra-

diobiological effects of proton, various tumor treatments and radiation damage proton therapy by ete.
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2.3 {EEAEERM

10 375 2% k3 T RSCSCHR, K 3CHRE 1 ~47
Fa ANEZE Li Z ( University of Florida, United States) .
Mendenhall NP ( University of Florida, United States)
SFRIEE Z , RZBMEH (5 858, 56.41% ) {UK
1 SCHR, Z s B EE A Z

MEIZA T LAY 2235 1 820 4>, Hij 10 741
F R BUTORAT T 49 ~296 U, Hoh AR 2 A~ Bt R
#aT 200 K, KK 35 E #Y Anderson Cancer Center

F Massachusetts General Hospital (1),
2.4 EEBEXER

10 375 4+ 49 iz AEE A 1 4 4> EEARYHTF
FEAMA 55— AT AR (A) AE & i 22, 1t 26 [ Mas-
sachusetts General Hospital 2 MD Anderson Cancer [
20 (P4 &R 5 A IS A (B) FEE B D, 4
#B i1 22 [E University of Florida 199 i /EE M ;55 =
AMFFERIBA (C) 1 & #%, ¥ 1 H A University of
Tsukuba fY 12 (7 1535 ¥4 B s 26 U BIFFEATBA (D) 45



IR BT 53697 2019 4F 1 H 55 32 %55 1 ] J Cancer Control Treat, January 2019, Vol. 32, No. 1 .57.

F /D, H ¥ Paul Scherrer Institute [f 4 {i/E &l
Dendale R ( Institut Curie, France) A Sugahara S( Uni-
versity of Tsukuba) 3t 6 fLA4 B, £ B4 AN I & 1]
4, T S2 8 1 A (Bl /F 2 Chang JY ( MD  Anderson
F1 ®HI10 AfEE EERMN—RR

Table 1. Top 10 Authors and Institutes

Cancer Center) ,Zhu XR ( MD Anderson Cancer Cen-
ter) .Hoop BS( University of Florida) ,Lomax AJ( Paul
Scherrer Institute ) |, Sugahara S ( University of Tsuku-

ba) fREFEM LSRG HE (K 4) o

Ranking  Author (Institute) Nufnber of Ranking Institute Nufnber of
articles articles

Li Z ( University of Florida, United MD Anderson Cancer Center, United

1 ’ 47 1 296
States ) States
Mendenhall NP( University of Florida, U- Massachusetts General Hospital, United

2 . 46 2 269
nited States) States

3 Hoppe BS (University of Florida, United 44 3 University of Pennsylvania, United States 131
States )

4 MIZl;mOlo M (University of Tsukuba, Ja- 44 4 University of Florida, United States 121
pan

5 Sakurai H( University of Tsukuba, Japan) 43 5 University of California, United States 111

6 Paganetti H (Massachusetts General Hos- 44 6 Paul Scherrer Institute, Switzerland 08
pital, United States)

7 Mo'han R(MD Anderson Cancer Center, 37 7 University of Tsukuba, Japan 92
United States)

8 Okumura T ( University of Tsukuba, Ja- 8 Mayo Clinic, United States 87
pan)

9 (,he.mg JY( MD Anderson Cancer Center, 34 9 Institut Curie, France 52
United States )

10 Tsuboi K( University of Tsukuba, Japan) 34 10 University of Maryland, United States 49

-Slater JD(Loma Linda University)
o ome

Zietman AL(Massachusetts General Hospital)

MacDonald SM(Massachusetts General Hospital)

G
1Lu HM(Massachusetts General Hospital)

Yock TI(Massachusetts General Hospital)

@ Paganetti H(Massachusetts General Hospital)

D Albertini F(Paul Scherrer Institute)

3
..Weber DC(Paul Scherrer Institute)
Dendale R(Institut Curie)

@:Lomax AJ(Paul Scherrer Institute

X 2
)'Bolsi A(Paul Scherrer Institute)
'@ Sugahara S(University of Tsukuba)

C

:Ohnishi K(University of Tsukuba)
I N g

) 2

dFukumltsu N(University of Tsukuba)=
N Z<3¥a
4 @iMizumoto M(University of Tsukuba;

/

)Oshiro Y(University of Tsukuba)
et

'Sakurai H(University of Tsukuba)

Ishikawa H(University of Tsukuba)

B4 EEHSXRE

Figure 4. Relations among Authors

Sahoo N(MD Andn Cancer Center)
N

R Ny
i\v’\\ayvl..\

Ve
==
il VR

[y @ Tsuboi K(University of Tsukuba)

Tarbell NJ(Massachusetts General Hospital)
:
\!Grosshans DR(MD Anderson Cancer Center)

B
-.‘" Gomez DR(MD Anderson Cancer Center)
-

Chang JY(MD Anderson Cancer Center)
Hoppe BS(University of Florida)

‘Mendenhall NP(University of Florida)
Nichols RC(University of Florida)

Morris CG(University of Florida

Henderson RH(University of Florida)

O e N
AR
G \nivarsity of Florida) ' Flampouri S(University of Florida)
7
AN [/ —

)
IMendenhall WM(University of Florida)
Y Indelicato DI(University of Florida)

Each point represents a country; the line between every two points indicates that two authors appear in the same article. The more lines

there are between two authors, the more times they appear together in the same article. A, B, C, and D represent four groups com-

posed of closely related authors. Groups maintain contact through certain authors.

2.5 EEBUAIEXRR

RICHRTAFT 16 Ja BIVEE Fr e S0 48 LAY
2 ZRZE(E 5) B~ ,MD Anderson Cancer Center
RICEERZ , B A A7 3 [m] ) B A W] — R SCik
HOR e 22 AT I 2 [T e O A B S i R

Massachusetts General Hospital | University of Pennsyl-
vania , University of Florida &'& F L7 H.0 7 & B
I RS RRIK AR 5 T AT (55 Z B R AR
T 5L o



.58 . RIS 3697 2019 48 1 J145 32 %55

1 # J Cancer Control Treat,January 2019, Vol. 32, No. 1

 University of Heidelberg

"4 )
/:Heideherg Univers'{y HHW of Nebraska

:Aarhus University Hospital gy German Cancer Research Center
Yook » Mayo Clinic
/m of Groningen:

@.University of Oxford .,_} "‘_ ‘
/ ’ Unrvers of Maryland._ji==
o 2

Maasmcht University:

Nl s

Unrversrcy m‘ M\chlgan .

\‘H’,’ s

Umversrty of Plttsburg

=@:University of California

= @'Paul Scherrer nstm 9
ol s LA

‘r 4. 4"”‘"%7 Memona\ Sloan Ketter\n Cancer Center
.1Roya\ Marsden Hos| rcal \‘g}"’- ."‘}‘ e

@ Universty y of Washington
"' 7 . National Cancer Center
ok

yUppsala Unlverslty
,"j'N \,. University of Tsukuba

Iiy, University af Wisconsin

1‘t4

Massachusetts Genera\ Hosprcal
e
Cleveland Cinic

-
Washlm%von Unwersity IN St Louis

‘ -
Urwers of Pennsylvania
s TS

@ University of Toronto

#@ Duke University

" Loma Linda University

W/’Jy\
Indiana Univers
- ity __#@ Brigham and Women's Hospital

Massachusetts Eye and Ear Infirmary

ES5 (EHEBRUHRIXRE
Figure 5. Relations among Employers

Each point represents an employer; the nearer the point is to the center, the more times it appears in the literature. The line between

every two points indicates that two employers appear in the same article. The more lines there are between two employers, the more

times they appear together in the same article.
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Each point represents a keyword; the nearer the point is to the center, the more times it appears in the literature. The line between ev-

ery two points indicates that two keywords appear in the same article. The more lines there are between two keywords, the more times

they appear together in the same article.
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Figure 7. Visual Matrix of Major Keywords

The small rectangles and the lines on the left are generated by gCLUTO for 41 keywords; the colored part of the graph in the middle is

a matrix. The color of the small rectangle can objectively reflect the research on proton therapy for tumors. The darker the color is, the

more frequent the corresponding keywords appear. Each layer represents a major research topic consisting of all keywords in the matrix.
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