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Analysis of Hotspots and Trends in the Application of Cardiopulmonary Exercise
Testing in Surgery Based on Bibliometrics

Xi Zhang"?  Qiusong Shen' Mengmei Peng'? Yan Liu'* Mio Leng Au'”

[Abstract] Objective: To analyze the current status, hotspots, and development trends of research on the application of CPET in surgical procedures.
Methods: Relevant articles published from 2014 to 2024 were retrieved from the WoS, Scopus, and PMC databases. Python software was utilized for
deduplication and format conversion, while Citespace software was employed for bibliometric analysis. Results: A total of 1,466 publications were
identified, with an overall upward trend in publication volume. The United Kingdom and University of London were the leading country and
institution in terms of publication output, respectively. Grocott MPW was the most prolific author, and the journal with the highest number of co-
citations is Circulation. The fields with significant application of CPET include congenital heart disease surgeries (particularly Fontan procedures
and surgeries for Tetralogy of Fallot), thoracic surgeries (especially lung cancer surgeries), colorectal cancer surgeries, and bariatric surgeries.
Conclusion: Preoperative risk assessment, prehabilitation and postoperative rehabilitation, prediction of postoperative complications, and functional
capacity assessment (both short-term and long-term) are likely to be current and future hotspots of application. In terms of the target population,
cancer or high risk in surgery/frail patients may represent a current and future hotspot for application. Further research aimed at improving the
accuracy of surgical prognosis prediction, exploring the clinical significance of additional CPET parameters and establishing clear threshold ranges,
enhancing training for physicians reporting on CPET and clinical practitioners, and promoting the integration of artificial intelligence with CPET
may be future development trends.
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FP3% Bl il HRX () d AR S rfvp:
1 congenital heart disease 109 4.2% 0.06
2 prehabilitation 91 3.5% 0.04
3 fontan 87 3.3% 0.05
4 exercise capacity 76 2.9% 0.08
5 lung cancer 76 2.9% 0.03
6 quality of life 66 2.5% 0.07
7 cardiac rehabilitation 66 2.5% 0.03
8 fallot tetralogy 55 2.1% 0.04
9 physical activity 54 2.1% 0.04
10 rehabilitation 52 2.0% 0.06

3.42 BAgEEZEH AT
I5F) ) € 3 RE 00 S W e B RE RS (R e -

2025) o UnfE S Fros o ZEBURESEA T 3 B SR A
prehabilitation (5.53) - tetralogy of fallot (4.58) »
peak oxygen uptake (4.43) - survival (3.76) -
preoperative evaluation (3.41) » ¥ 7/8 T CPET ¥
PR TE RS ~ U D WA [ Al 0~ DL fE
AR (VO2 peak) 72y FEARIEMIDIRERE JIRTAY ~
A R R REAN Al T LR AL T TR AR -
8 B G ) € B AR IR TH] 2 AL T A0 > A R BAREARJRE T 1
GO EE SO 7 DU MERAE T4l / Fontan FAily ~ 4548
FHr I REMRDLATAL (15 BELAW il LI B T4y ~ 2%
Hil B 3& B Al A5 > survival ~ pulmonary function »
body composition) ~ i 8 7% FH | (morbidity)

M5 EEMT AT TERETE (frailty ~ prehabilitation)
iy 7% BE 18 4% SR (inspiratory muscle training) %
AR o BN D2 EMLEBESE > ERE R
JE\ B 4 - B 1 T RE RE D W R R > A T T
e P Al S T T TELRR A2 T DA O i gt
SR > Ao R S MR 2 Al R D o g B S
A2 IR TR S AL R B — 2 > d K W] CPET 7E =5
R THRRAE ~ AT Al B EEAL ~ FAr TR TR - flrfz
FRAE 77 T B 4 % HEAE A (Wong et al., 2024) o
%54 B #E preoperative evaluation ~ risk factors
risk stratification ~ preoperative risk assessment [t IR [i5]
&4k (2015-2024) > B fiir wiy ) JELBge oA 2+ 4F 2K
FHERI RS o SP3BT R AR JEB1E % preoperative
risk assessment ~ peak oxygen uptake ~ perioperative »

frailty ~ inspiratory muscle training > & HH 47 fij J&l b

FPAl ~ CPET f B A AT ~ 255 ~ ISR NI AE
SRR AT AP A PR JEE ) 23R

Keywords Year Strength Begin End 2014 - 2024

tetralogy of fallot 2014 458 2014 2015

survival 2014 3.76 2014 2018

child 2014 251 2014 2015

preoperative evaluation 2015 3.41 2015 2016 —

risk factors 2015 297 2015 2019 ———

chronic obstructive pulmonary 2015 2.64 2015 2016 —.

disease

pulmonary function 2016 3.22 2016 2019 ————

morbidity 2014 252 2016 2018 —

fontan procedure 2014 2.6 2018 2019 —

body composition 2019 322 2019 2021 —
prehabilitation 2015 5.53 2021 2022 —

risk stratification 2017 292 2021 2022 —

left ventricular assist device 2021 2.84 2021 2022 —
preoperative risk assessment 2021 2.6 2021 2024 ——
peak oxygen uptake 2015 443 2022 2024 ——
perioperative 2022 2.88 2022 2024 —
frailty 2022 2.7 2022 2024 —
inspiratory muscle training 2023 242 2023 2024 —

5 gk Ze B R

. #0 prehabilitation
.. # morbidity
#2 tetralogy of fallot
. #3 congenital heart disease
. #4thoracic surgery
#5 preoperative care
#6 frailty
. #7lung cancer
#8 obesity

#9 risk stratification

6 I3 i I ] A4
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FEARA%E ~ AP A6Z BIBATE - 2020-2024 4
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4.1%) ~ Journal of the American College of Cardiology
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JIF) 2 Journal of the American College of Cardiology
(0.17) ~ Circulation (0.15) ~ Thorax (0.08) ~ The

v

-

v

New England Journal of Medicine (0.07) ~ Supportive
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W1 e B3 T A5 T 2 28 Hh R 2 IRF S R B SO © 1t
27 SCRRIEA 5| JE 35 50 LA 5 Y I R AN AT 25
SHE IR > RIE 8 o BrELIEE] (RH = 2024 4F)
HEARREBBER 7 RURGEEREL3-E TR
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CPET % e T B Al 72 FHAZ H THHI ~ CPET #f3k
O fils 4l 90 7% 0 %8 E T (Berkel et al,, 2022 ;
Barberan-Garcia et al., 2018 ; Levett et al., 2018 ;
Steffens et al., 2021 ; Stubbs et al., 2020 ; Thomas et
al., 2019 ; Wijeysundera et al, 2018) o X
Wijeysundera et al. (2018) B33 Ik 5] R 1
IR FEN ARG Bl B2 3 R A IO Tl B 0l I
DIRERE SR A RR A A1 5 Levett et al. (2018) )
SR ZEBIREE iR - R WIE T ¥ CPET 7ERE fir iy
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Z BATER CPET Ry HIIE M » DL KRE Tl iy
Ol B JEL B T~ s AL T TR T A TR R OR
Tl B H TR TR T WA ER > AL &
SR B 00 i M R > S IR T RE R A 1R BT JE AR
g J B o

Top 25 References with the Strongest Citation Bursts

References Year Strength Begin End 2014-2024
Hennis PJ, 2011, POSTGRAD MED J, V87, PS50, DOI 10.1136/pgmj.2010.107185, DOI 2011 10.292014 2016 s
Snowden CP, 2010, ANN SURG, V251, P535, DOI 10.1097/SLA.0b013€3181cf811d, DOI 2010 8892014 2015 .
Wilson RJT, 2010, BRIT J ANAESTH, V105, P297, DOI 10.1093/bja/aeq128, DOI 2010 8.332014 2015 .
West M, 2011, BEST PRACT RES-CLIN, V25, P427, DOI 10.1016/j.bpa.2011.07.004, DOI 2011 6.992014 2016 s
Kempny A, 2012, EUR HEART J, V33, P1386, DOI 10.1093/eurheartj/ehrd61, DOI 2012 6522014 2016 .
Hartley RA, 2012, BRIT J SURG, V99, P1539, DOI 10.1002/bjs.8896, DOI 2012 5852014 2017 s
West MA, 2014, BRIT J ANAESTH, V112, P665, DOI 10.1093/bja/aet408, DOI 2014 8032015 2019 . .
West MA, 2014, BRIT J SURG, V101, P1166, DOI 10.1002/bjs.9551, DOI 2014 7.192015 2019 . e,
Hennis PJ, 2012, BRIT J ANAESTH, V109, P566, DOI 10.1093/bja/aes225, DOI 2012 5612015 2017 s
West MA, 2015, BRIT J ANAESTH, V114, P244, DOI 10.1093/bja/aeu318, DOI 2015 8.872016 2020 - ommmmm—
Jack S, 2014, EJSO-EUR J SURG ONC, V40, P1313, DOI 10.1016/].€j50.2014.03.010, DOI 2014 7.152016 2019 . e
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