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[ABSTRACT] Objective StandardizationTo explore a novel special technique intensive mode (STIM) of
teaching cardiac conduction system mapping skills. This method includes theoretical lecture, in vivo operation, 5-
whys methods of analyses, intensive-problem oriented trainings, and assessments. Methods Ten post-
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graduates majoring in cardiology who have equivalent education backgrounds and technical levels were
randomly divided into two groups (n=5 per group). All participants underwent a skill training on cardiac
electrophysiology mapping, with one group training under the STIM and the other group under the traditional
"theory-practice-test" (TPT) mode. The effect of these two educational techniques were evaluated at the end of
the training. Results Postgraduates in the STIM group had a more solid grasp of the anatomical position and
structure of the cardiac conduction system than those in the TPT group. During in-vivo operation, the students in
the STIM group reconstructed and interpreted the electroanatomical maps, voltage maps, electric excitation
maps, and electric conduction maps more accurately and quickly than those in the TPT group. Conclusion The
STIM teaching mode more effectively improved the basic surgical skills of postgraduates, stimulated the
students' learning initiative, and improved the quality of education. STIM is a kind of intensive teaching mode of
special skills, and is worth widely implementing in the education of postgraduates majoring in cardiovascular
diseases.

[Key words] Cardiovascular surgery; Animal experiment; Postgraduates; Teaching mode; Cardiac

electrical conduction system

HAT, P SR R FE TR AT BT
B U R RO L SRR AR E WA R E 2
—, RpLEESRGRGZEERRZ— . A&
i, fEGAYLIME & RARE AR "HHe -5
1" (theory—practice—test, TPT) J2LPLIGRIZIRENTH
TR T, RS A K B MHE X E
HUEHNR, BEAERERIBIE MR ZEE SR E N ER
PHTSLERME, X REAAN OISR GEIEHIR
FiIIGRAZ RE A AR IR G AR BEAR B RO, AR
B AT GEXMENEY, 2ihREF L
VEERWHRR S A

KRR R — MO R EREE AR R,
A LG - Se R ERIE-TR] (SWHYs) S3Ar-%txt
Mgkl 45— 42" (special technique intensive mode,
STIM) , SEBLELAHATIR 5L ERAE SR LIEE S &
GBI ARSIIAEARZ R, T HB RO
it

1 ARVREHE

1.1 WRIEEF

B 5T S A v [ R R B R AME B O L
REAE LA 10 N, HdEEfek, «h4
2 R 25~35%, SERERN (2922) ¥, FREH
BESMEE. BV AN (TPTA, n=5) FILK
4 (STIMA, n=5), HhTPTHBEA3 A, LHE2 A,
STIMZH A3 AL 2 A, 433 TPT #l STIM £
AT A AT T O E 5 A GRS FIARI 25
1.2 SEREHY

B2 R, 12 Hig, KFENT70~80 kg,

M 5 RS DR AR A [SCXK (JI) 2019-
032], FNPFEEHIESRS M 511214800000006, 7N
FALH E EFERE B B ANE P SL i e [SYXK
(31) 2019-0041] FERk. HRNE H AL =R FHOL
BIRAF . BIYISCE 7 SR RIME B sL i 2 1) B
M HZE B SMHE [SC5: 0102-1-2-ZX (X) -26],
S5 FH A AR HT R FH S PZER (10 merkg) FTEARHT (2
mgrkg) WLATESHE SRREE, R 2% Sl b 4ERE R
e, EEEREZRE. ERAREE (2.5 mgkg) #5L
5 PSR FEIRRIE . SR FS Al 5 15% SAL VAR 20
mL A SESG AR S22 SR At o
1.3 #ES5EX
131 EBigEigE

RAVNEFR T, S EmEER e, £
BWRFAFEOIRESRGNAN. EEEE. e
fii. HESIRZ, PR S, OFF AR BRI A
JREEAI T, OEESMEEREARE ULOE R S 2R Gt S HED
(1%, (HAAEICROERE 5, EROEE SRS
AR Mg (30 B e FRAR IR S8 1, R SEge s i i
MR 5 2R G 0 = 2 FEL AR BREE A s I AT LR
Pl B8 E B it
1.3.2 SL{KIBIE

1042253240, BITPTZHANSTIMA, S4H&
5 No B 1 LRI S, S TN SRR
7, BOFRIIESHRAE . ARl S A4 r AR A B
B gTiE PRIFFFRESERAL AR . AR,
JEE HEE . B S E AR, HEE I
NURE, SRR,



468 LIS S L E S Laboratory Animal and Comparative Medicine

Oct. 2022, 42(5)

1.3.3 5-WHYs 73 #ft

[ e S RO SE AR A AR, R E N
RS AR BT AT IHN . PARIE A 75 2R
BB R, AEREEITTES T, EAERE
g, GIAEEENE. K5, EERE, LEYE
FESEAR R BRI SRR 4, FHEMZun A
e FIR, SRR, Rl o/ NIIAZ TR
Biltn: BLrER4? BEEAREE? HiK,
BRXAN A 2%, NS — 8 A AR ]
HRR-ROR R R BE . T&fm, BB REUT AFERYZH EHE

F1 LIEESRFEFRURARFIRRELR

FEREALFARA I, UG 1R A
1.3.4  sxItEsa)llgs

NP IEEXT S-WHYs Hf () [ g 17 /s A5 [
I3 SERRIRHLA o BEXT SEARIR AR rP AR A (R BAE 552
TR E AN AR, X STIM 4 A1 T3 45
e SRR RE
135 E#

BEER)G, H2A R EIm 225 TPTH
STIM I AL 2 A AT RSO B e B
[N h, BEARSHET IR

Table1 Assessmentindicators for cardiac electrical conduction system mapping techniques during
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1 REREFIRE, EERERER 3
Skilled operation of mapping equipment, including accurate pipeline connection
2 EWMERNSEMREER 2
Accurately place mapping catheter and pacing leads
3 EMRIRBIRN B, B IR ER AL R R (T 2
Accurately identify mapped potentials, including bipotentials and stimulation potentials
4 ERDPHRNENE LRI AKFVIK 2
Accurately distinguish A wave and V wave on the mapping maps
5 IEFMMEFRRISO AT A E 2
Correctly construct and interpret cardiac electroanatomical maps
6 IERIgEBEE 3
Correctly build the voltage map
7 IEMMZEBHE, BT ERS XN EREHHNESINE 3

Correctly construct electrokinogram and display the electrical excitation conduction sequence in real time with different colors
8 LERBZOENTRESE, BEEER AN REBHNESREMERE 3
Correctly interpret the cardiac dynamic electrical conduction map, and display the electrical conduction velocity and path

dynamically through the animation mode
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Note: The dotted line represents the traditional theory-practice-
test (TPT) training mode, and the solid line represents the special
technique intensive mode (STIM) training. 5 WHYs, five-question

analysis method.
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Figure 1 Flowchart of the technical education model of
cardiac electrical conduction system anatomy
and mapping techniques
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Note: A, The ring electrode is located in the right atrium under X ray. B, Intracardiac electrogram. The A wave represents atrial waves, and

the V wave represents ventricular waves. C, 3D cardiac electroanatomical map generated using EnSite. The red, blue, green, and white

regions represent the aorta, right ventricle, left ventricle, and right atrium, respectively. D, Representative images of cardiac electrical

excitation conduction. The conduction sequence is red-orange-yellow-green-cyan-blue-purple. E, Representative images of cardiac voltage.

The purple regions represent the areas where the voltage is higher than 0.5 mV.
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Figure 2 Intracardiac electrocardiogram detection and EnSite 3D mapping teaching diagram
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Table 2 Problem-and-reason analysis for cardiac mapping
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