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Abstract: Objective ,To analyze the changes of heart rate variability (HRV) in type 2 diabetes
mellitus (T2DM) patients complicating with coronary heart disease (CHD) , and its correlation with
cardiac function. Methods  Totally 58 patients with T2DM but without CHD (T2DM group) , 40 pa-
tients with T2DM and CHD ( T2DM with CHD group ), and 30 healthy volunteers ( control group )
were selected as research subjects. The correlations of HRV parameters[ 24 h standard deviation of
normal R-R intervals (SDNN), root mean sum of the squared differences between R-R intervals
(rMSSD) , percetange of adjacent NN intervals differing by more than 50 ms (PNN50) , very low fre-
quency ( VI4E) , low frequency (LF), high frequency ( HF) ]Jwith the grade of cardiac function and
the severity of coronary artery lesions were analyzed. Results The SDNN, rMSSD, PNN50, VLF,
LF and HF were lower in the T2DM group and the T2DM with CHD group than those in the control
groupy, andylower in the T2DM with CHD group than those of the T2DM group (P <0.05). With the
increase of New York Heart Association (NYHA) grade and the number of coronary artery lesions,
SDNN, rMSSD, PNN50 and HF decreased, with statistically significant differences (P <0.05). SDNN,

7S HEE: 2021 —06 —29
BEEUWH:: 2/ DA EZRFH5 H (2016QK017)
BE1EE: LA, E - mail: wanglf88@ sina. com



<44 . S IR B 25 2%

Journal of Clinical Medicine in Practice

5525 &

rMSSD, PNN50 and HF were negatively correlated with NYHA grade in the T2DM with CHD group
(P <0.05). The rMSSD, PNN50 and HF were negatively correlated with the severity of coronary
artery lesions (P <0.05). Conclusion HRYV parameters show a decreasing trend in patients with
T2DM and CHD. SDNN, rMSSD, PNN50 and HF are related to cardiac function, while rMSSD,
PNN50 and HF are related to the severity of coronary artery lesions.

Key words: type 2 diabetes mellitus; coronary heart disease; heart rate variability; cardiac

function; coronary artery lesion

BE R (DM ) 2 — P8 M E A et g, L
2 AUBEPRAG (T2DM) Sy DM 1 £ 228 A) 2.0 i
R EEGR N E . T2DM B I K 10
A s B 2 B 2, A0 I SR I E T
T2DM 8 1 A6 1% 5T 1 A2 )™ 51 52 ), 36 T S 3
FREHEAET- . B B IS (DAN) % R4
T T2DM 855 5728 al i K R Rl 28 L | R4
FURR 2255 TR A2 S (HRV ) Sy 3% 22 1 5 04
[ A AR AL AR St HRV ARG Sz e 2 7 i 28 36
RS AR TE M BT, O B A I R
PR R B . HRV & Ok [ 340
ZUIREREEASRR , AEES T R B RS
Uife A4 5 E s E T IR iR A
RVAEFVIRFR, HAIFO AR R D Ge A 4 8
FHY HRV FRE, 5 HRV BTG RE 0 R %6 R
# DAN i R R B, HAj ¢ T HRV 748 fledy
T2DM G5 0 R D IRE R R R AL,
AWFFESHT T T2DM 45 FF 505 i HRVNE {L
L5068 SRSk (AR K ) e e i)
KR, BHREWT
1 #REFE
L1 —f&FH

PEH 2018 4F 1 J—2020 &6 H A B i 1y
98 5] T2DM H 5 AE M SR G, WK & Ik Lo
() 58 1] T2DM g E A T2DM 41, 855 I 7009k
[ 40 5] T2DM 25 40N T2DM & Jf- 5600 95 4o
gy AFRE: D 4 T2DM 2 Wik &, ik 4T
T (HbAle) = 6. 5% H =5 i L4 (FBG) =
7.0 mmol/ L 5% P 7 % B it £ 1045 (OGTT) 48 J&
2 h iU (230PGY =11. 1 mmol/L ML) &5 10k 5
e ML 8 G R 119 £ 35 BEATL IS =11, 1 mmol/L;
@ BIHFELREFSE RS WRRE T, A
BALC 2R REIR , T JDk 3 5 A A 4 s 32 78 ek ik i
ERAERE =50% ; @ Fah.omd s o, B
LTGR4I R BT R S8 3 3. HEBR A%

e (D BRE R b 3 ol R IR B s A7
7E DM ZME0f A VMBI @ AR E .
I 2R G0 950 BORS # Bei 25 B) AR Se R0
975 | 7™ B O il 5 A% A BH DA 0 ) e bR A
T VB e AR R A 305 N AR BRA L3 3 AN H N
I TCI P DR A% R Gk b, TEI RS A% | il i
R G N D) RE B AT SRS M B . T AN
AT ARG A BB S5, AR e &
ARt 5S4 P 51 2 A% AL

1.2 7%

12,1 OB R A A TA AU R IR TR,
ARG A | S8 [ 41 290 % 2 25 (NYHA ) 4y
o T2DM J 2 W MR ARG s A B 4R B0 (BMI) |
e b5 (HbALe [ FBG) AF'H DReda4n [ 7N 5%
ZMF(ALT) A k% 2 (AST) JR % & (BUN) |
WUEF (Ser) ] AR HE bR [ AR EEE(TC) | H i =g
(TG) WK% B A5 25 14 JH [& i ( LDL-C) | = % J£ il
PR/ (HDL-C) 145,

1.2.2 SRR AL . O IhEST S I NYHA
SYRIATVEAS 50 T (WG sh A Z B, — B
B2 5] o % PR HE L O 489 | 0 1B B = 0
AR TG (R 136 shi 32 R, IR BT A 3 e
AR A0 — BT Bl AT 510 15 I PR 9 = ks
SRR FI) M2 (M 115 sh I 8 Z R, /N F— i
T 3N RO AT 510 | IR PR M L 9 = B0 S0 £
L) VIV OHE LN FAT AT 44 7 95 30 KBRS T
ATH AT D0 PR PRI 9 = s B0 bR, ELT
Sl IR 5 [ B 1 45796 28 288000 Ry LS 3L
B

1.2.3  HRV HXSHE . AT L4947 24 h
SO L R A (T2DM & 5 56009 41 F AR iy ik
KA, LA 12 SR Eh A0 1 B4 R 45 (3
i AR R W) S0 58, R QHRVI -0 %K
A5 AT (QHRY Pro + HW6 B Il [ &k
Medeia A F)) [ R G5 N TXHE B A 45 A
ZBRSFAI S T, M HRV 15624k, HRV



5519 1) SR PR R 25 235

Journal of Clinical Medicine in Practice . 45 .

RS H, 24 h IER R-R #4512 (SDNN)
R A7 52 7 NN [H)U) 9 b vfiE 22 (QHRV R EETE X
AIEFE TR 40 ms) , LR AH4E RR 8]9I 22 {6
474 (xMSSD ) EIAR AR NN 8] 191 iy 24 75 L, 4
FRAH B A9 RR A 25 (6K T 50 ms (9 1 20 5L
(PNNSO0) BIAH4S NN [ 22 {H > 50 ms A48
SV DA EOE 43 H s HRV 358k 2 55060 45 4 1%
WA (VLE) fRIEh A (LF) (S (HF) .
1.3 MEIEAT

@ Mok 3 H— bRt @ ek 3 A ABEmt
HRV 28054k ; @ i T2DM 5 I 5 O 8 4%
HAAS )0 I RE 23 9 i DKo A8 B JEE 2 1) HRV 2
B @ 23 T2DM 30RO 83 HRY 280

LIRS SEM TR ORI
1.4 %t S o0

SR SPSS 20,0 SEHH AP AL SRR, T
VORI L0 (% ) ] 367, LR X Kes, TS
FILL o ) 200 TR ¢ Kot PR 207 22
ST LSD-t Ko, M6 HESM BT R H Spearman H
YA, P<0.05 HESAGIEB L

2 #F R

2.1 33—

3 4] HbAlc FBG 4, ZRAS T4 E X
(P<0.05); 3 2 HAWB 7R} LR, 22 R RS T
FREX(P>0.05) 6 I35 1,

£1 3HA—MRERELE (v xs)

i T2DM 41 (n=58) T2DM &Ik dl(n=40) oSt HR4Uh =30) Xk P
o B 30(51.72) 23(57.50) 16(53.33) 0.324 0.851
E’s 28(48.28) 17(42.50) 14(46.67)

AL/ 61.81 =6.01 60.93 +6.92 62.10 £6.45 0.344 0.709
NYHA 432 1% 21(36.21) 9(22.50) — 4.168 0.244

%% 19(32.76) 11(27.50) —

%% 14(24.14) 14(35.00) —

V% 4( 6.90) 6(15.00) —
T2DM Ji 18/ 4 6.51 +0.68 6.72 +0u59 — 1.555 0.123
W2 R P S 16(27.59) 9(22.50) 7(23.33) 0.384 0.825
BML/ (kg/m?) 23.32+2.79 24.2342.24 24.30 £2.13 2.280 0.107
HbAlc/% 7.10 £0.75 6:44 £0.79 5.34 £0.57 58.264 <0.001
FBG/ ( mmol/L) 9.25+1.10 9.76 +1.06 5.68 £0.62 168. 070 <0.001
ALT/(IU/L) 13.45+2.13 13.86 +1.45 13.20 +1.06 1.320 0.271
AST/(1U/L) 8.21 +0.77 7.91 £0.83 8.05 +0.71 1.804 0.169
BUN/( mmol/L) 6.01 £0.67 6.03 +0.70 5.97 £0.71 0.061 0.941
Ser/ ((umol/L) 72.62 +7.06 74.12 £8.01 74.45 +7.64 0.774 0.463
TC/( mmol/L) 3.98 £0.37 4.13 £0.43 3.95 +0.53 1.955 0.146
TG/ ( mmol/L) 166 019 1.70 £0.15 1.74 £0.17 2.347 0.100
LDL-C/ ( mmol/L) 3.50£0.34 3.42 +£0.34 3.36 +0.45 1.441 0.241
HDL-C/( mmol/L) 1.29 +0.15 1.31+0.12 1.31+0.16 0.191 0.826

NYHA: SE[E 41290502455 T2DM s 2 BUBEFRY. ; BMI: R EF5%; HbAlc: Mifk I ; FBG: 2518 MU
ALT: NG5 ; AST: AWt Heaii; BUN: JREA; Scr: NIEF; TC: SURREEE; TG: Hih =7k;

LDL-C: fR# NG #E A ARWIEE s HDL-C. % BE NG H IE B

2.2 341 HRV Atk
T2DM 4] $I2DM=4 3 5 0> %% 41 SDNN .
tMSSD . PNN50', VLE', LF . HF {i% F X} B8 41, H.

T2DM 4 3560 41 SDNN (rMSSD ,PNN50 | VLF
LF HF £ F T2DM 4, ZR A G it 28 L (P <
0.05), W#%2,

&2 34HHRVSELLE (x£5)

2H 51 SDNN/ms rMSSD/ ms PNN50/ % VLF/ms? LF/ms? HF/ms?
XFHEZH (n =30) 118.68 +10.22  40.58 +3.67 7.28+£0.89  120.87 +14.18 147.14 £16.11 168.82 +18.03
T2DM 2 (n =58) 90.82 + 9.49" 32.50+£3.56" 5.18£0.56" 91.35+ 5.18" 90.97 £ 9.40" 94.86+ 9.72"

T2DM & 3504 (n =40)

83.49 + 9.82%% 27.47 +4.52*% 3.97 +1.14** 85.84 +10.29** 83.27 + 7.49** 88.24 +11.36**

SDNN: 24 h i R-R [AJFRfEZS ; TMSSD: FAHAR RR [HIZEE 7R ; PNN50: 4AHARAYT RR [MIHZE(E T 50 ms 1 H 4L
VLF: B ARMD)3; LF . (R4 HF. @i, SXHEAE, «P<0.05; 5 T2DM 41 iz, #P <0.05,



- 46 - SR R BR 2524 36

Journal of Clinical Medicine in Practice

5525 &

2.3 RF) NYHA 5% %% HRV A3k
T2DM 5 I 0 4L % NYHA Zr R 25 8 18
N EN | ERET 3 b RN I N
BtifF NYHA 53207, T2DM & 3 0o R
SDNN .rMSSD ,PNN50 \HF T [, 2% 54 45 it &
(P <0.05), ifif VLF \LF 22k 22 R G4 5
X(P>0.05), W33,
2.4 KRR AT B H HRV A0
T2DM £ 5600 95 £ 3 v, T Jik B 52\ 3L
L3RR A 16 11 13 B, ek £ 300 A

% SDNN .rMSSD . PNN50 | HF fit F 2 35 248 %37
Y AE HL WS % 2 SDNN  rMSSD  PNNS0 1%
TR, ZRA G HE X (P <0.05); N
Ivi) 5 fios A8 F2 JE JR & VLF (LF P, 2 % o4t
FEU(P>0.05), W4,
2.5 HRV A& 5.4k ks EAZE 648 XM
Spearman FH3C/T iR, T2DM 4 35600 £
%, SDNN rtMSSD ,PNN50 HF #J5 NYHA 434% &
BERHMI(P <0.05), tMSSD PNN50 HF ¥ 55
Jip SRR 5 B 2 A DG (P <0.05) . L3k 5,

%3 A[E NYHA 59 EE HRV SHLH (v =)

NYHA 434 n SDNN/ms rMSSD/ms PNN50/% VLF/ms? LF/ms? HF/ms?
I % 9 88.80% 9.82 29.61 +£3.09 4.73 £0.86 82.75+ 7.75 82.77 +6.80 98.10 +10.38
% 11 85.68+ 7.88 28.78 +3.62 4.47 £1.03 87.83 = 6.98 84.17 +9.05 87.70 £13.12
I 2% 14 82.02+10.77 27.07 +5.00 3.70 £0.90* 86.18 +11.03 83.55 +7.87 84.71 + 8.32%
IV 6  74.96+ 4.23*  22.78 £3.76"*  2.55+0.69*** 86.03 17,00 81.73 +5.80 82.69 + 7.86*

NYHA: FEEAL N2 ; SDNN: 24 h 1IEH R-R [BIARHER ; MSSD: S FRAHEBRR (8] 22 (H 1935 )7 i 5

PNN50: 4=#BAHSEAY RR [BIAZE(E KT 50 ms (4040 VLF: ARAUE DR TE: (D%, HF . S,

51 bE, «P<0.05; 5T4IE, #P <0.05; 5MP LI, AP <0.05,

*4 FAEBIIHFETEE HRV SHELE (x +5)

5 ik g A AL SDNN/ms rMSSD/ms PNN50/% VLF/ms? LF/ms? HF/ms?
PR (n=16) 88.19 £7.78* 29.93 +2.94" 4.81 40.53% 86.03 + 8.51 85.37+6.30  94.95 £10.77*
WA (n=11) 83.28 £9.64*%  26.83 £4.40**  4.10+1.117*  85.33+ 9.98 83.35 +7.59 86.67 £10.69"
LA (n=13) 76.91 +9.53 24.97 +4.93 2.84.+0.70 86.04 +13.04 80.62 +8.44 81.31+ 8.04

SDNN: 24 h IE% R-R [AIIFRHEDE ; xMSSD: 2FAHSE RR [MIHI2E(HAY 4TI ; PNNSO: AiRAHARIK RR [AII2E(ET S0 ms (KT 7340
VLF: $RARILNA; LF: (RN HE: SR, 52 30WEIE, P <0.05; 50 LEL, #P <0.05,

&5 HRVSH5OLE BIRERENBXE

NYHA 534 et KOS PR
HRV S5

r P r P
SDNN -0.442 0.004 =0.237 0.141
rMSSD -0.456 0.003 -0.475 0.002
PNN50 -0.617 <0.001 -0.739 <0.001
HF -0.458 0.003 -0.519 <0.001

HRV: LR S, SDNN: 24 hiE# R-R [EHIFRMEX;
rMSSD: £ FEAHAS RR (6] 25 (H T 4R 5

PNN50; 4= FBAHE A RR T 22 (5 K F 50 ms (19 4340
HF: SR

3 3 %

T2DM., 5 Bl i 025 L2 5 |k O 1 4 -
FRER FEN L A B R SR
IR AT B, T2DM KI5 9 28
O P EOE R 0 S R R 2 IR B B
T 7 | 0 J e A A R 15 5 0 5 2 o XL
AT, T T2DM 3 % 5209 50 35 FRBAE B Yo o

251 B S A A (5 5 i BB R I, R R
B e R LR R B 5 A TG IR O LB
I, e H B ARAE . HRV 45 4 2% 11 & 0 5]
WAL 7R S, HRV FRAR R 8 2 1B bl 2035
FRAR ol S8 B 28 0 PRI v, 2O B RITERBE 1Y
FESERE  E  MAg B 25 5 R 52
P25 5K 7S 5 (1 O A P R AR, B O 2
H -2 e HRV 5 T2DM A %% V) % &, HRV
FEAR R B T2DM Ji 1 I fBTE ™5, HRV 25
T2DM % 19 DAN, i 34261 SR AR i ) A
JRIT T2DM A IFe 000 , & B & HRV 153101 i
st #78 HRV 5 T2DM & 9 5et.00 5 £ 4 1l g
HA—EXR,

HRV &%, PNN50 , RMSSD ] iz i 3 5
Zink 7y, HAA B AR 3R B 2K Bt 29K 1 R BE,
SDNN SDANN A iz B 28 S 255K 7, 24 A2 b 28
S b TR A TR A B ST A R R,
T2DM 41, T2DM 4 Jf 5 0> #5 4 SDNN | rMSSD



519 3 SCHIEREZ 2L Journal of Clinical Medicine in Practice 47 -
PNN50 \VLF |LF 'HF fIt F X} 4, H T2DM & Jf: ML BEHIE %, TS A e O, HLR AR L)

5605955 2 SDNN , rMSSD . PNN50 . VLF | LF  HF 1
T T2DM 41, 22 R A G #E X (P <0.05), 5
P!> HFF 45 S —5, K W] T2DM A 5000
& HRV RGBS, HRV RJEF .0 H B H RR
(BB 72 S e, ] R B ) 3 2 R G O I 5
SE VRGO, (A1 4E S O R 32 0028 R G810
i, HRV BEAR AT AR 18 k0 ) 58 L0 WURESE |
ANFEE RSO0 | o I B 0 I 00 5 0 PR
SEAYN RLTS [N 2. BESHLIEVA D D 45 1 %
B, T2DM & Jf5eb00 s & B0 1A A =028
A5 (CAN) B TE 0o 19 T2DM £ 25 54 DL, A %
KU R 3.3(95% CI 1.3 ~8.2), 5T CAN
M EE A, T2DM & 15609 2 A 7™ 5 CAN
(1) R HH B2 SRt o A8 1) JRURS: 155 4 A o ASBIFY
KIL, T2DM & 35009 45 HRV FEAIR, 7] fgJ2&
RO ERZ B RS2 0E, A Bk s
B G Ry Ry S I T R N Ve ]
IR TE 16 Bl eSO B O DI RE AZ B 5
R EMRAE S, FE 1 1 0 D) RE AL S O
st

AR B, i NYHA 2398 0 7 5 5t
Jiks 78 S Bk 0 #8 fm, T2DM 4 i O 0 R
SDNN .rMSSD . PNN50 HF 5 5 F B 3, il i
B HRV 2805 NYHA .0 D)8 20 % i ks 48
TR HE B R, SR 458 =3k,
T2DM & 3568009 B O D e 2 4, il Bl ik
PR i 28 5 28 e 225K g A, % i RSz 25
Az R, (A A 225K Ty 3G i A pi R 8 Az
TV, 552 P 235 200 X Ae 42 A S8 TSR o7 e
612, i HRV N [ 4 ol T2DM #8325 1
i, A, T2DM A e dB & o oiRe 1T ~
M2} HRV 2 BRI, U BH Jalls PR BURT 5350 T
REC IR & A0 Ak, Bl & & DI AE T %, HRV o4
SRR, U0 DI RR /9 5 HRV AL IE H, ik
HRV 254kl i FIEoOoh B i fshs =

AHJE 5T Spearman A5/ Hr 4l s, T2DM
A 95 0 R F ) SDNN  tMSSD  PNN50  HF
5 NYHA %528 5 58 % 47 415, tMSSD PNN50  HF
¥ 5 56k ke 70 B B At I 2 A OC, B HRV 5
T2DM 4 I 5609 H 3 O D BE ek ko A8 72 B
FHEYI K FH . T2DM 1] i il 2 Fh 40 i oh e 59,
UL A PN R A S 1 LAN B 55 0l AR R 45 | i
WX LE A LTI 8 S 5 I T 5 | R e ik o AR A Ak | (2

17,0 B AN, B2 Ab i A R v
1 Ok R4S . [FIEF, 7 T2DM rfr, DAN 2
P 2 A7 408 B 45 4 60 1 1 R 1Y) B 25 3 A
A%, HRV D200 IR 52 F 435 0 B el 28 s it 100 3
JAIAR AR , HRV FEACHE /R 2 M D AR S5 ™ 5,
R B 2245 R T 2 A B A, B
7O LS A RS, 385 K, 1) 5 At 2 5 g o Jg) )
PR O I A F ARG AE™ . CHEN Y 2587 %3,
T2DM ¥, 55 BG X HRZHAR L, BG B shzH i
MW 3 ( BGF) 4k 2 F &5 1fi HRV S440 i 2%
FEAIG, S350 0E P35/ BGF 1 3 15 5 SDNN A ¢,
H BG I sh 4 A B ek % Gensini ¥4 2. 3
55T BG X REZH RIS HE S AR, 4 AR
FEMR O ) S5 B2 HRYV A5 4k ) HL S 5 T
WrE . ARSI ST 232 R, AR BEXT HRV il
T2DM S5kt £ 5 Tl Js B (67 o0 #r, |
AWFFET2DM & I 5O 2B 35 BB D, A itk
— P RFEAR T X] HRV 7E T2DM 5 3560095 &
HE 5 R R R LR HEA TR ABTSE

25 LTk, HRV & 2507E T2DM &35 Lo
B BRI, H SDNN . rMSSD . PNN50  HF
550 IBERISE, tMSSD PNN5O \HF 5 5 ok 2 7
AR A G, I AR A 31 SDNN | rtMSSD |, PNN50
HF 1] 278 T2DM 45 I 5680 B R AR RE ol
H2I7 Ir R s TS KPR

S & 30k

[1]  GONZALEZ-BURBOA A, ACEVEDO COSSIO C, VERA-
CALZARETTA A, et al. Psychological interventions for pa-
tients with type 2 diabetes mellitus. A systematic review and
meta-analysis[ J]. Rev Med Chil, 2019, 147 (11); 1423 -
1436.

[2] HOUYY, 0J0 O, WANG L L, et al. A randomized con-
trolled trial to compare the effect of peanuts and almonds on
the cardio-metabolic and inflammatory parameters in patients
with type 2 diabetes mellitus[ J]. Nutrients, 2018, 10(11) ;
1565.

[3] BENICHOU T, PEREIRA B, MERMILLOD M, et al. Heart
rate variability in type 2 diabetes mellitus: a systematic review
and meta-analysis[ J]. PLoS One, 2018, 13(4) : e0195166.

[4] COOPMANS C, ZHOU T L, HENRY R M A, et al. Both
prediabetes and type 2 diabetes are associated with lower heart
rate variability; the maastricht study [ J]. Diabetes Care,
2020, 43(5): 1126 - 1133.

[5] GAO M, CHEN W, GONG Z K, et al. Correlation between

chronotropic incompetence and metabolic equivalents in pa-



.48 -

SR R BR 2524 36

Journal of Clinical Medicine in Practice

5525 &

[8]

(9]

[10]

[11]

[12]

[13]

[14]

tients with type 2 diabetes mellitus and concomitant metabolic
syndrome[ J]. Panminerva Med, 2015, 57(3): 115 - 119.
VUKOMANOVIC V, SUZIC-LAZIC J, CELIC V, et al. As-
sociation between functional capacity and heart rate variability
in patients with uncomplicated type 2 diabetes [ J]. Blood
Press, 2019, 28(3) : 184 -190.

ANDERSON J L, ADAMS C D, ANTMAN E M, et al. 2011
ACCF/AHA focused update incorporated into the ACC/AHA
2007 guidelines for the management of patients with unstable
angina/non-ST-elevation myocardial infarction; a report of the
American college of cardiology foundation/American heart as-
sociation task force on practice guidelines[ J]. Circulation,
2011, 123(18) : €426 — e579.

WANG D, ZHANG Y, SHEN C. Research update on the as-
sociation between SFRP5, an anti-inflammatory adipokine,
with obesity, type 2 diabetes mellitus and coronary heart dis-
ease[ J]. J Cell Mol Med, 2020, 24(5) . 2730 -2735.
ZHU T, CUI J, GOODARZI M O. Polycystic ovary syndrome and
risk of type 2 diabetes, coronary heart disease, and stroke[ ] ].
Diabetes, 2021, 70(2) : 627 -637.

CATAI A M, PASTRE C M, GODOY M F, e al. Heart rate
variability; are You using it properly? Standardisation check-
list of procedures[ J]. Braz J Phys Ther, 2020, 24(2): 91 -
102.

SHAH A S, EL GHORMLI L, VAJRAVELU M E, et al. Heart
rate variability and cardiac autonomic dysfunction; prevalence,
risk factors, and relationship to arterial stiffness in the treatment
options for type 2 diabetes in adolescents and youth ( TODAY )
study[J]. Dia Care, 2019, 42(11) ; 2143 -2150.
NGANOU-GNINDJIO C N, MBA C M, AZABJI-KENFACK
M, et al. Poor glycemic control impacts heart rate variability
in patients with type 2diabetes mellitus: a (cross sectional
study[ J]. BMC Res Notes, 2018, 11(1) ;599.

WA, Dy, FEHENN. A E A 2 B bR I e
DR ERE HRV R 58P 20 M X iy [J9° Pty 227 2
&, 2018, 18(8): 1103 -1107:

BASSETT D. A literature seview of heart rate variability in

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22

[23]

[24]

depressive and bipolar disorders[ J]. Aust N Z J Psychiatry,
2016, 50(6) : 511 -519.
Jifle, 2FEE, WUIBE, 55 2 BB RON K HOF O S H
EMEIRER KRR [T]. B AE, 2017, 46
(11): 106 - 110, 120.
BESHLIEVA D D, KALASHNIKOV V Y, SMIRNOVA O M.
Cardiovascular autonomic neuropathy in patients with type 2
diabetes mellitus and coronary artery disease: Diagnosis and
severity assessment[ J]. Ter Arkh, 2015, 87(10) ; 11.
S, A 2 BN A T A O ST B 0o
VB ) 5 S P AR OGP AR AT [T ). A B 2 5 I R,
2018, 15(7) : 930 - 933.
ZER}, Xvask, SR, S OO JIEEHE A NYHA 03
RESPRANINGG NT-proBNP K HRV EIHEHRINCR[T]. Hid
B2 LIRS, 2018, 16(14) ; 2058 ~2060.
B, w12, % O SR IR R S ks
FRBEFNIRIZL D 2R 3L SR RIAR DGR TE [T ). 2
2}, 2016, 20(11),: 2090 —2093.
VTR, NSNS AE Al Ko 2848 S P 55 8 47 5 1L 5 0T
BP0 s B B SRR [T]. hE SRS W
#,2017,21(10) : 1711 - 1714.
WiEA s, ZEedie, ZRam 4. MO ) T O R bk
S C i Lo R e R [T]. P EB R,
2018, 19(7) : 93 -96.
WK 2, VX A 2 BOMEROR & IO BB B0 R AR
SPERFFELI]. b EESE, 2016, 22(2) : 236 -238.
CHEN Y, JIA T, YAN X, et al. Blood glucose fluctuations
in patients with coronary heart disease and diabetes mellitus
correlates with heart rate variability : a retrospective analysis of
210 cases[ J]. Niger J Clin Pract, 2020, 23(9). 1194 -
1200.
TV HE, DR, INITAR, 4. I AR AR MO ) R
0B SRR R S O DR RR AR I TS Y C
Z[J]. J7RE:, 2017, 38(22) ; 3485 - 3487, 3490.
(A8 [HL4R)

(LEH42m)

(11]

[12]

[13]

[14]

ROSINSKI C L, BEHBAHANI M, GEEVER B, et al. Concur-
rent versus staged’ procedures for ventriculoperitoneal shunt and
cranioplasty; a 10-year/retrospective comparative analysis of sur-
gical outcomes| J]. World Neurosurg, 2020, 143 648 — e655.
TR A PN, R, S5 IR AR e e R
TR AR K A MR FE S P R R 7 2 i () ]
AR ZEARR AR, 2020, 36(11) ; 1165 - 1169.

MR, 2Ok, BB, A5 M-I AR I A 1
AN FIWIAS T I BRK A I U B I R BFFE [T ]
WS 24 B4R , 2019, 14(3) : 389 -392.

JUNG H, JANG KM, CHOI H H, et al. Comparison of post-

operative surgical-site infection and symptomatic intracranial

[15]

[16]

hemorrhage between staged and simultaneous cranioplasty with
ventriculoperitoneal shunt placement; a meta-analysis [ ] ].
Korean J Neurotrauma, 2020, 16(2) : 235 —245.

EAL, sRU, ZH06, A U SUE AN 1T IEK
SITAIGTT I PEN AR K S 5B SR 17 2 [0 ]
A2 B AN T 2K, 2019, 5(1) ¢ 15 -19.
HIRSCHMANN D, KRANAWETTER B, KIRCHSCHLAGER
C, et al. Cranioplasty following ventriculoperitoneal shunting:
lessons learned[ J]. Acta Neurochir; Wien, 2021, 163(2) .
441 - 446.

(A gp#t: [L4R)





