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Abstract

Background: Periodontal disease is a common chronic inflammatory oral condition that has gained
increasing attention in recent years as a potential risk factor for cardiovascular disease. Studies
suggest that periodontitis may contribute to the onset and Coronary atherosclerotic heart disease
(CHD) through mechanisms such as systemic inflammation, immune dysregulation, and oral micro-
biome imbalance. Related interdisciplinary research has gradually developed into a distinct scien-
tific field. Objective: To explore the research trends, hotspots, and future directions of studies on
periodontal disease and CHD, and to map the evolution of this interdisciplinary domain in order to
provide evidence-based support for general practitioners in chronic disease management. Methods:
Publications from 2014 to 2024 were retrieved from the Web of Science Core Collection. Biblio-
metric and visualization analyses were performed using the Bibliometrix R package, Excel,
VOSviewer, and CiteSpace, focusing on collaborative networks (countries, institutions, authors),
keyword clustering and burst analysis, and co-citation mapping. Results: A total of 1,577 publica-
tions were included, showing a steady increase in annual output, with a peak in 2021. A total of
7,824 authors contributed to these works, with 53,910 cited references. The United States and China
were the leading contributor countries, and D’Aiuto was identified as the most influential author.
Key institutions such as the University of North Carolina, Harvard University, and Sichuan Univer-
sity occupied central positions in the collaboration network. Research hotspots focused on the oral
microbiome, systemic inflammation, immune regulation, and mechanisms of comorbid chronic dis-
eases. Recently, keywords such as “oral microbiota,” “trained immunity,” and “prevention” have
shown frequent bursts, indicating a shift from traditional etiological studies to microbiome-based
interventions, precision care, and clinical translation—reflecting the field’s deepening and multi-
disciplinary development. Conclusion: The interdisciplinary research on periodontal disease and
CHD continues to intensify, with an evident trend toward greater disciplinary integration and
deeper exploration of research foci. Strengthening mechanistic studies and inter-institutional col-
laboration will provide new pathways for integrated chronic disease prevention and control.
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A1 0 JIE 973 (Coronary atherosclerotic heart disease, CHD) & 2 BREUL B F i = I 2 —, W5 RM, 18
PEIF JA 96 vl Rt 2 FLE 25 HORWIE AR, A% BURBEE N M 5]R B IURE S N DhRekEss s S
MR 40, Ak J80E Al F-(20 IL-61 TNF-a. CRP)JF&r; T-HUARFACH FIBRm I &E, 48 hiCo I8 XU
[3]-[5] VAT W0 — 2D S 38 ORI, — TSR0 Mr o, F o s S0 e el o 1 XL S 35 7
H(OR = 1.14~1.25) [6]o A IGIRBFFLIR R I, F R0 T7 A BT FRAC A IE bR EP7K T I 208 M A R Dy e
[7]. BOKZMH, “f@EHE 20307 S (OB ERAT377%(2019~2025 45)) mEEM O - REEMH
I RIBT 1, B EARHE AR B B R K H A EH8] (9], 47 b, FERAE N —MHT RO
MR E, 55600 BRI & T B E E B PR 7 o O 2 G 212 A 1 A Jee ik 48 5 0t 92
s, AT Web of Science %A HEEIEE, 454 Bibliometrix. VOSviewer 1 CiteSpace &% Ff T
Ho, XU SCERBEAT SCHR TR S AT 2 b, B AR R IR R SR S R B A SR AR S
ARk .

2. MR
2.1. BRI RIRE

AW EHE K H Web of Science 1#%/0& 8 (WoSCC), R E B4 iz ¥ FVE & 5 5 Hriree /1,
TEH] T SCERTH AT FT[10]. FATT 2024 4 12 F 25 HATER 2014~2024 58] 5T 2 i 9 5 ek L9 (1 9 305
ik, MZEILAN: TS = (“periodontal disease” OR “periodontitis” OR “gum disease””) AND TS = (“coronary heart
disease” OR “ischemic heart disease” OR “CHD” OR “IHD” OR “cardiovascular disease” OR “coronary athero-
sclerosis™). BRESCHRIZAL N “Article” 5 “Review” , 5 H 588 SCAF 5 HAE EH T 17

2.2. PARHBRFRE

TR B 1706 Fe SCHR, B PEALEE T 40 A Bhar0i ik SCiiks Wil gy, BRES AR R E R, slE
FHSIE R BB N . BAHIER 129 L RGCTFAnAE . FE. FSiE k. BET. 5EELXS), &
LN 1577 f& 30k, S HONASCARRE S, s . Wi 1R

23. AIRTESAE

AL HZ PR B R TR, 0 R 5 e 0 28 SCHE 5T U SCIR AT R GeAk 7 i 5]
AL 2B, EFH T EAHE VOSviewer (1.6.20 Jit). CiteSpace (6.3.R3.Ink /i), Bibliometrix (R i & 1)
L% Microsoft Excel. CiteSpace #&—3K%: T Java “F & (AR ERESE, H& R0 SRV T 6E,
W TR AR KBS, FFLHE K 5P EEMZE[11]. VOSviewer SCRERRIUE 5] ST
SRR, T A ORI LI LRSI AEE SEM K, A FEH T RRMEEGERR[12].
Bibliometrix #&—# & T R &S FFFIESCHR =81 T H, AR E Web of Science. PubMed %5 %4 &
225 CHRIEAT R G/ HT[13]. Microsoft Excel fi Bl AT 50 B B 5 45 1 e S 38 B I 2241
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2 IR T 2014~2024 4E[) 5 95 5 ek 09 28 SURE FE AR B R SCka %A . BRI R, AR RITRSCR 2R
RS, RUIZI L R ) EAR S BRI SIS B AW T . A E 2014 RO, £ 2024
FERIPRCECDEIT 1500 5, FEEKHE. FRCEGLL) BREEAFFEM AL —E W), HBELT
EIEAT . JUHAE 2021 FFIAFEMH(LT75 ), BEEBA/MER, (5 2023 FEE BT, R
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Figure 1. Process flow diagram
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Figure 2. Annual publication trend analysis chart
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A ZR AL R RSOk 1100 R, A E KA MBI Ry, SR AR ZAUE M SHbar . b, SEE
FER SCH (266 F) 5 51 FHIXER(16,552 )7 THIAALJE E AL, AR ILAERE 587 H 5 27 AR 5 00 J7 TH] 14 X =40
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E SRR A Rt — 22t K 3 s TR EEM g aii, HhSEEA T 2BRET S 1EM 25 1)
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KRS, TERZ X R R . B 4 BoR, dERESRAIRS: . medh R, DUIRZFENUITE SRR
LEAPAL T OCEEY A, KRN 2 PRI R 2 5 (Karolinska Institute) 7 2K 3 3 K 2% (University of Helsinki) Al
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Table 1. Top 10 countries with the most publications in periodontal and coronary heart disease research worldwide

= 1. EREFTARSEUHRMRPLXRSHTIER

4 X BXHE 513C SCP MCP MCP%
1 USA 266 16,552 189 77 28.9
2 China 236 6172 206 30 12.7
3 Japan 147 3234 134 13 8.8
4 Italy 80 3965 53 27 33.8
5 Brazil 72 2366 51 21 292
6 England 64 4647 29 35 54.7
7 Germany 59 2623 38 21 35.6
8 Korea 59 1319 52 7 11.9
9 Sweden 55 2232 34 21 38.2
10 India 50 896 38 12 24.0

vE: SCP: H—EZKHEY; MCP: £ E KR,

Country Collaboration Map

Latitude

Figure 3. Country cooperation network map
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Figure 4. Institutional collaboration network map
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RGO M ERIFE . ROFFIEHT T 1577 5 R S5 e 0 28 XF A Gk, i 7824 fiAER, K
T 37,406 2 /EE LTI KRR, RWHIZIIRA1ETRIR. S ARCHINE . IET VOSviewer M EE A 1E M2 &
(& 5) R ML Y (1 SRR EE M %0 - WG ARRAE, AR RSL [ 5] BRI 5 IRIPEE T s, B
MR FR SR, AR B A VERE . BE R 200 2 A m RS R IME R, WP
R E R E PR AR R, % 3 JBR T A CEHEZ T H AL OE & S0 R A 51 . H 45 % (H-index)
5 G #8%(G-index), XLL4Bbr2 M BRI 5 F R0 )10 H B OGRS 2 8 14]-[16]. Tubrs ™
YEZ 4358 1ZUMI Y. AOYAMA N, ISOLA G. D’Aiuto F #l BECK J.D, X3 T 7 i 5 0w 58 XA
FUAUR 1) CHE TR - IZUMI Y 5 AOYAMA N == 23 A2 A A\ B A 1 5 J8) ik BRE -5 00 ML 587 XURS B 9171,
KRS AN 20 755 19 5. ISOLA G 5 D’Aiuto F (MK H & KA NIk 51 40k & & il1F # . BECK D
BORSCERAMA, B H A G 8 R, SRR EA HEMARE S S AW ). O EE W
D’Aiuto. ISOLA. IZUMI. AOYAMA Fl BECK TE&STEMZ b THRANM B, EHEART. HFdbE 2
HWEAIBN, HHESh T AR S AN A R . X —E5E . ZH O RPMER, R T R EE S
JUEE. gE b, VEEAVEMZS MR R AR DL s P AL DA =R B A M ERS R . A%
O FHEMEBN RN IR ST TR G R PE T OREIE, NG BR AR S0 R B brsgm 3Rt 7 IR sk
filh o

Table 3. Top five authors with the highest number of publications

3. ANERZHAMIER

4 (= LEH 1508 H 5% G %k
1 IZUMI Y 20 226 10 15
2 AOYAMA N 19 214 9 14
3 ISOLA G 18 752 13 18
4 D'AIUTO F 17 1642 15 19
5 BECK JD 16 397 13 19
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Figure 5. Author collaboration network diagram
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3.4.1. SCRKIEHSIRA I

SCHRFEAE 51 TR0 M BB TR N 7 WF 784008 P SCRIR 2 18] 1) P FE B R S5 B e Al (T Ak e 34 . AR 5T
BT RIRAG 53,910 FSCHR, IR T AR S R 09 58 SR 7T AT 0SSk 3t 51 RS (4] 6),
R 10 MW RIS ErE R RBEBHEQ E) M 0.6947, K TArAERIME 0.3000, KR
REEM BFEA R BT RS )7 0.8678, LT 0.7000 (Fibrik, SoRRAKaE RmEE. KiE
SCHRPIZE, AWETOR b 10 NS BT R B S N EA FERR: (1) FATRFSERERAH#L. 43),
BRI 5 6 95 1 R TR 3R 0 B AT SRR HE T s (2) B SR 2L #5 . #6), FRIHF
KR R b B B (Porphyromonas gingivalis) 7 5 R ALTIT 785 R Gegeip S 1) S kAL . (3) RGuMESR
RS XA (H2 #4#9), K T FC IE B D TR N IR ZR A T 05 -5 HL At 2R 01 e G 1k B9 2 ) P 58 UK R
@) WGRTTS1297 S H0 #7), SERARTT 22593097 5 112 W SR W 7 2 93 5 B b f0 2 P B TS FE L
HIRZ: (5) FrUHLEIIRZRA#S), B gk G S VR ML 78 H 25 52 3 963%

K5, KP4 2607 BRI T 895 45 760095 28 SCRF SR AU B TE i A 5 s, R A%
GURAT I R AT S BRI AT, BT R AR AL SR A i RS T S RS L5 2 2
W ZYERETT B0 B S . ST B R 2R AT RO B T AT ) J R G5 S TS, R
Kt — D TRATIE 5T R PR SE B R A 3 At T8 I B SCRR R T 1R 5

3.4.2. XBEIRBRIH

SRR T M v A AR AR T 9T AT A I AT 3 R ORI B AL AR o BRI SRR A T 45 R BUR,
Q1H M 0.4151 (KT 0.3000). S 1EH N 0.6947 (KT 0.5000), FHHEERE RIF(E 7). R T F RS
VR A ST ST AT ) S B i LI SR R A R, SR 10 AN R, AT T HCEYIRLEL. R
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Figure 7. Keyword clustering diagram
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3.5. k<EiREM AT

SRR TE I 43 BT BET T VR A T AT A R S B P B s A A AR R R R T A . (] Q)RR T
2014~2024 57 i i 5 56 00995 38 SR 9 SR I FE HEA 1T 20 (oA, S0 B 90 9 45 R R R LR &R
) RURSE IR ) 028, B 2 1) o A A AL R I PR 3 A B AR I D IR N R R Bl o BARTRT &5 2014~2017 4F R4
REALHIER RPN, PAICEER “gene expression” «  “inflammatory markers” 1 “chlamydia pneumoniae” ]
PRI AR, R BT ILI IR 50 0T I R 5 e O S 1) ) AORE S S DR B A A A DR Bk Rl 3R
BRI TR, SR ERMSZIS T R E . 2017~2020 4E, BFFEHAEE R 2 S5 SR XU 70 )2 B
Bt. “genome wide association” . “classification” . “systemic diseases” & “depression” EFRFEIATE L
HAIR I B3, JCH “classification” R/ 3R FEAHC AR I, ARILH B 7000 0 U 73 B L A A2
777 RIMEEOGE . Ak, “oral hygiene” ¥ HH I 15 BH Va4 FEAT D (Il PR LR 5 48 B 8 A ek i)
HEPE, 2021 FLIK, W RSP IR G BRAR I B . “ gut microbiota” « “oral micro-
biota” . “oral microbiome” I “fusobacterium nucleatum” £5FIE#1A] P FFERRH, /RH T LA “OfE - fgiE
- 57 OO B SHLIER R SR SR . FIB, “mortality” « “peri implant diseases” « “pre-
vention” 1 “workshop” &5 JCHETRI T HI L, R G A5 B 7008 A0 1 [m) SEBRIG PR T TSR B PR 2R« 0 il 5 v
il BB BHEAEL . “mortality” JVEBEMILEJH L3, “peri implant diseases” Fl “prevention” FEET
P 1005 TR () 52 R #6455, “workshop” WU e BRES 22 R AZ i A /R X HE BN I PRI AL ) B 2R

ZE R, R S e O A8 SO S A HE B S ) B RATL AT T R v XU 2. 2 AENLHR R
e R SE B A0 ) B e v AR I R o DR ] P S B9 8 A JFL N T) 7 AT PR A0 S il 17 3 Ui 78 R R K
HE, NARRIREANIRE GRSt 7 5 BRI SL AR 5] .

Top 20 Keywords with the Strongest Citation Bursts

Keywords Year Strength Begin End 2014 - 2024
gene expression 2014 391 2014 2017 .
inflammatory markers 2014 3.85 2014 2017 .

chlamydia pneumoniae 2014 4.05 2015 2017 __
bone mineral density 2016 3.86 2016 2019 ——

diagnosis 2016 3.57 2016 2017 —

antibody 2017 4.65 2017 2019 pr——
ageressive periodontitis 2014 3.56 2007 20018

genome wide associaion 2015 3.81 2018 2020 . .
classification 2019 7.44 2020 2024 e
systemic diseases 2017 524 2020 2024 P —
oral hygiene 2020 4.95 2020 2024 —
depression 2020 3.89 2020 2021 ———
gut microbiota 2017 5.78 2021 2024 R ———
oral microbiota 2021 522 2021 2024 E—
oral microbiome 2021 4.67 2021 2024 —
fusobacterium nucleatum 2017 3.82 2021 2024 B ———
mortality 2014 3.79 2021 2022 ——
peri implant diseases 2019 5.72 2022 2024 e
workshop 2022 4.65 2022 2024 —
prevention 2019 4.04 2022 2024 —|

Figure 8. Keyword emergence map
8. XFRIE
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4. i4ig

AT 7~ R BEE U0 “oral microbiota” “trained immunity” SN RIS, TEKRMT O - 4
5 IAENLHI IR . LA “oral microbiota” ], AHIG = 51 B 5T % W] Porphyromonas gingivalis ANMXFZHR
JOTBA LR, e TE WAL, Wit O - i - R4 WS K RGN R E R N[ 18], %A
He5) 7 “ R - a7 BAe R, ORI E R . S “trained immunity 7, Y8 H TR0
AEF R BIERF TR, PR W R EINE RGN SRRSO 2 —, K50 MmE%
I N2 PR P JORE TS Se B VIR OC[19] PRI, Xk “HA 00”7 SENms th i 2k 25 5 S B ML A7 R % 5 1
T2 ERAZ LA

VLRI MALEZ T SRR T O - &S AR RIAEAE. Bilhn, K25 B 8 1) O s i A v A
BITW/NRBEA S, AMUEKRIA FBIR, TE8ENE 7 IERE L, FEERE RSN 0 H KT
TrHm[18]e % “ K - Mg sty H s A A8 s miit s 20 23 D e R4 138 B0 38 SCHE o Im PR FL R
RIF AR EF MK CRP 5 IL-6 /K182 m TR, g — ViR G 1) R Gk 2 RE BB [4]
TESRPERTEZ T, AR R IR LI P S S22 I e R AE 2717, 40 NLRP3 #5E/MATE . Th17/Treg
PL R B S 19] [21]. FETF b, Sy ¥Emya YT Aqa 2 T & IE OIS TE I T TS . Bbab, REHES
JH6 9T (Precision Periodontology)-5 M6 8 # B8 IEAE B BURAR G AR AL J7 52, dld 2 AR 1R #E M) 3T
KRR AEM RS IT B e o BRI 512 221123, REAEGIRTT TBULR
TBRSZWIRTHEERR G T BA — 2 808, (EXAR R AL BIMMEE e AR B, 46
AR S 2 2 TREROR 1 4 B B AR VR 9T C SO A U 5T I AT IR 7 1), oAz OAE T T S AR Rk
HIreE M EME24] [25].

LRIy, BEAEFRE N C 2 88 f A5 77 ek, e RSN 5K AE A AL 14 0 IE 995 (CHD) A i 22
Fral BT 4 P LG A R S i 1 2023) i, 4xE CHD Bl AE S H T 1100 /5, HEEF
WEKEE FFR26]. WA SBURE S ST R, RFEMAZZR. REKNIPIEER. BEHTD
ZUFEH, FEJRAE N CHD AL fa [ R 3R 2 —, T id i RS0 98 5 55 26 I = sh ks Al A i #2 (4] (18]
Rlik, 24O @ RE CHD LR a Pk R Mm@ g EE . NALTAMMAE L, O MRS EEN
e R A VI R[27]. BEIFRFE R (A0 EFP BAA KAL) SR, 8k RactEm . T 4%
TETE S EMER ST B, Al B B R UK [23 ][RI, BOHR $2 0 . {8 R AR 45 AR 7G5 ST T i
X g TR A FARAE R [4] [28]. £ T FFWi5 CHD H:EZAER T Z G FERE. ARIKE
) [3], X EAg R R E TP O A BRI — . R TP Se R iR . DA IRIKIERER M, KRR
PR R IT AT RIS CRP KF. BB N B DR, R — & 10 MU ORI J1(7].

AR T SRR T, RGME TR HEF S CHD A8 XU et it g . 451w, %
SURHF U R B, RCERPIERK, 2021 Gk BB B m . B AT S E B R AR Y S R E R
T OB - REGMERIE - 203057 A, R SRS X LIRS I PR 3 A 1 [P 4t
FAH#ETR “oral microbiota” . “trained immunity” . “oxidative stress” SERISNE R, TR T ALK G
AN PUAE S T UL O TP B BRI, T ENUE Y NS JE5 R EE 2 BREE M 2% I
Fe I th H # FORHIFRE I ), N ASREEAL I 78 5 [ b P B8 WS Bl SR, AT A7 72 I PR AT 58 o
Z7% . TR L. AP RGBSR S W8, Gfrt— P, Bk, A RFFN
AR T B, HESZ AL ATHETERAS & RCT BHFE, Sl F A+ F7E CHD 45 H i SEbrag
s G, MEEERIEABCE, A O, O, RES5EMERENE; B, MHATLRRSZ
M FORRR T TS S SRR A, 800, ERBEALTAEMRRPEST “HE - KRG @R EE
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