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[ Abstract]
namics after thoracic surgery to provide non-pharmacological measures for preventing deep vein thrombosis ( DVT).
Methods

groups received conventional treatment and nursing. The experimental group (35 patients) was treated with modula-

Objective  To evaluate the effects of modulated, medium frequency electrotherapy on hemody-

Seventy thoracic surgery patients were divided into an experimental group and a control group. Both

ted, medium frequency electrotherapy additionally while the control group (35 patients) was not. The vein systolic
maximum velocity ( Vmax) , vein diastolic minimum velocity ( Vmin) and time-averaged mean velocity (TAVM) in
the femoral vein, the superficial femoral vein, the deep femoral vein, the popliteal vein and the anterior tibial vein
were observed before the operation, 4h after the operation, just after 20 minutes of electrotherapy, 15 min after the
electrotherapy and 30 min after the electrotherapy. Results There were significant differences among the time
points in the experimental group. There was no significant difference among the time points in the control group.
There were significant differences in lower extremity hemodynamics between the experimental group and the control
group at end of the electrotherapy session, but no significant differences at the later time points. Conclusions
Modulated, medium frequency electrotherapy has a significant effect on lower extremity hemodynamics. It is an effec-
tive method for DVT prophylaxis in perioperative thoracic surgical patients.

Thoracic surgery; Leg veins; Hemodyna-

[Key words] Modulated medium frequency electrotherapy ;

mics; Deep vein thrombosis;  Prophylaxis

IR DK ML 42 JE A ( deep venous thrombosis,
DVT) J& T RCERFA OBl T A e B RE 0 5
BFE N EEIFRAE " =YW s, TT I
FAREHEARE 3 ~10 d,DVT (M RIHHE N 54. 8%,
Ziomek %5 VHFSE & B, 26% B FF i TF AR B BlIE 5L
A TR DVT S %€ . Mason %5 -° WFFEUE S, il )

DOI:10. 3760/ cma. j. issn. 0254-1424.2010. 11.014
YEH B0 :213003 M 5 M4 — AR BB BLIR (1) , B
SFERGR (5L OMSNRE 2K

ARG 7 dEH A 7.4% £ 8 DVT, DVT B2
I AE A Al e 2 T B i o8 B B, 02 v K st
B AR T S 25 A, BE 2 DVT B A0 T ik i
B EZE R 5 & R TR TIRRIRE , ™ E R W
AW TAE R ATE R MU B DVT A9 7 %
A B Ha R SRR HREE R AR E T
B shiz sh f R IR F 45" ) ARBFSE B 78 ULEE i
FEL Y7 X B = AR 1 35 A 0 AR 3 T g ik i 37 8 g 2
A5, PUARE AR



. 854

B RIS SRR E 44 2010 4E 11 A4E32 %% 11 ] Chin J Phys Med Rehabil, November 2010, Vol. 32, No. 11

POE RSP P73

— MRS

PEHL 2008 4F 10 H 23 H % 2009 44 H 16 H[A]
TR F AR B 70 4], AR EE L) RE 1E 5, AEHT
PIZATHIE RS, HEbRbR e QAR AR AR5
B P Aol T B 90 5 ) I v R & M e IR S ; O BR R
DVT 5 5 s D FR G 20 BEAR s ; B 11 ik bk 22 24 R ik
FIRIT ; @M E AL il LG . K 70 51 A FR
FREHLAY 790 S R R 2 | AR 2H 35 1, 2 4H
B — R A, 2R BFE I E X (P >0.05), 1L
#x1,

R1 2 4UBRHE IO

@%”(WJ) AR i ﬁﬁl(ﬁ‘])
4] L2} ¥y X - 7
,E. 7J|J WJ@Z 93 (y,fié‘) (H,o‘cts) Lj;lé] %;._? Hﬁfﬁ
WELH 35 20 15 64.20+7.46 8.91£3.49 11 12 12

XTHEZH 35 26 9 62.48+7.90 7.80+2.74 8 18 9

— AbERTTE

1. SR . A W FUIA T AR RS L, i o R
J7 . RJG 4 h B RN BES FE AR 2 247 98 il o
WHLYAYTT . AT TR J48 A B H i FhASIA Y AN, H
WA 2 ~ 8 kHz, VAP IE e sk i T . =
W ARECE AU 1A I N S I i R S S NG E
B IR <S5 VA, BRI 4 cm x6 cm, AT
JE R IEYT , — A FE AR AR /N R Bk WL
i — R B TR FT 0 PO Sk URE IE A, PR A1)
20 min, % 6 h3GY7 1 I, EARJG 72 h, FFIRIAITHTR:
DT R K M3 31 71 24 280, 18T 20 min J5 (1 EPET
15 min 130 min 254G T R Bk L3 sl 112 S50
FebK I3 30 725 W R FH Philips TU22 % (R, 38

J A 10 ~ 12 MHz, HLA Sono-CT  Xres FI LA fb+
Ao AT BRI ) 715 2800 R4 B H B
Ll FIRBEIB5E A

2. X HREH . B R R R T AN ANl T AR L
ARG L AR ] A s [ 43 51 G D F e ok it v 51 7 2

= SRR R

1 ARATEFEMR A 10 min (9 BB # bk | 8 7 0 Ik |
JRCTR I L R 18 T e 1940 S 4 S e Rl g 3 2
(Vmax) &7 5K 99 5 AT L 378 38 2 ( Vimin ) F0 87 SF- 2 3
T (time-averaged mean velocity, TAVM) ,

2 AT AT JGYT 20 min J5AYEPES (15 min 130 min
LRSS 72 h By E bk B ik e o ik R
Jik AN Z BT # KA Vmax , Vmin 1 TAVM,, AJ572 hig A
] SUBCRURTFEE R 2 b,

3.RH ARG 4 h RIS 72 h BYEE D) REFE 45, £
FEEE .16 5L B[] ( prothrombin time, PT) | £F 4k 5 [ JR
(fibrinogen , Fg) Fll D- "4k

4. KBTI IBITHIIEIT 20 min 5 BPAY (15 min &
30 min MRS 72 h B0 W TR AP 5K A L AR
HIEE

1NN =i i)

KT SPSS 16. 0 WG4, 18] FLHCR 5
I 2200, AN LR FHE 2 K 7 25 93T
P <0.05 AZEFAGIHFE L,

# R

— 2 A IA] T ik M 3h ) 27 8 bR LA

2 HBE IS ST IR AE 6 NI E A AT
Rl 3 ML B 7 A48 AR , SR 180 A~ il 3h /1
FHRRR TR 2,

R2 2 4UBFEIRITHT 5T R IR L 8 1 2 A FE AR AL (5 £ 5)
T H&E&%‘ﬂﬂk.( cm/s) H&W?@%( em/s) JBe R K em/s)
Vmax Vmin TAVM Vmax Vmin TAVM Vmax Vmin
WA 35
ENill 20.43 £5.08 11.43 £3.85 9.50+3.33 13.70 £4.84 7.91 £3.29 6.16+2.42 14.41 £3.74  9.67 £3.02
AJF 4 h 18.35+4.17 9.65+3.54 8.39+3.18 14.07 £4.27 7.47 £3.44  6.73 £2.67 14.79 £3.92  8.26+3.78
YRYT )5 R 27.16 £5.21% 13.21 +4.67%12.03 £4.77* 20.27 +4.76* 9.67 +4.14™ 8.34 £3.40" 20.87 +5.50*10.10 +4. 11
JBITJE 15 min 19.63 +3.83 10.57 +3.83 8.91 +3.49 15.31 £3.47 7.80+3.56 6.74 +£2.95 15.38 £3.58 9.15+3.35
A9 )5 30 min 18.23 £3.62 10.34£3.43 8.74+2.92 14.53 £3.38 7.59+3.21 6.86+2.76 14.75 £3.84 8.83+3.83
AJG 72 h 19.49 £3.80 9.45+x4.45 7.84+4.02 13.74 £2.47 6.77+1.80 5.71+1.80 15.12 £3.46 8.44 +3.54
Xt B 35
A Al 21.28 £5.33 11.14+5.08 9.68 + 3.79 14.37 +5.34 8.35+3.65 6.83 +£3.65 14.18 +4.79 8.45 +4.08
AJF 4 h 19.75£5.19  9.18+£3.78 8.30 +3.37 14.56 £4.46  7.40+2.93 6.43 +£2.86 14.17 £3.38 7.25+2.50
JRIT 5 B A 18.99 +4.53 9.86 +3.30 8.35+3.21 14.56 £4.25 7.93+2.54 6.34+3.09 14.19 £3.38 7.65 +2.81
JAIT A 15 min 19.40 £4.91  9.59 £2.87 7.80=x2.74 14.14 £4.29 7.38£2.45 6.28 +2.66 13.87 £3.53  7.37 +£2.26
JAYT 5 30 min 19.05 £4.77  9.25+2.59 7.83+2.33 14.11 £3.98 7.98 £2.92  6.45+2.85 13.41 £3.67 7.45+2.39
ARJG 72 h 19.04 £2.77 8.80+4.31 7.12+3.51 13.83 £3.55 6.49+3.07 5.24+2.40 14.05 £3.16  6.65+2.75




AR E S SRR E 245 2010 4E 11 A% 32 %% 11 ] Chin J Phys Med Rehabil, November 2010, Vol.32, No. 11 - 855 -
4 51 % JREIR K (em/s) Hﬁ?’ﬂﬂ(('cm/s) Héﬁﬁ?@%'( cm/s)
TAVM Vmax Vmin TAVM Vmax Vmin TAVM
ML 35
AH 7.09£2.32 12.68 £4.85  7.393.00  5.82£2.58 12.56 £3.35  6.903.00  5.45+1.60
AJF 4 h 7.24 +3.30 11.65£3.62  6.79+2.80  5.99 £2.55 13.87 £7.57  7.48+2.64  6.07 £2.29
YRYT i 8.51 £3.39%  17.12£4.49% 8.76 +3.17* 7.12£2.67™ 17.91 £3.94° 8.97+3.22° 7.25£3.01°
BT 15 min 6.9122.72 12.63 £3.68  7.422.36  6.36 £2.41 14.63 £10.39  7.47+2.57  6.37+2.38
YBY7 )5 30 min 7.27+2.72 12.45 £3.65  7.3722.50  6.13 £2.42 12.74 £3.14  7.89+2.68  6.56 +2.12
ARJG72 h 7.04 +2.88 12.39 £3.31  6.95%2.55  6.13£2.38 12.92+2.94  7.3922.00 6.12+1.79
X B2 35
AH 6.30 +3.08 13.19£5.55  7.9424.00  6.34 £3.46 12.53 £4.43  7.37+2.78  5.78 +2.37
AJF 4 h 6.30 +2.48 12.65 £4.74  7.103.34  6.11 £2.59 13.20 £4.05  7.61%3.14  6.16£2.73
YRYT i B 6.20 +2.54 12.99 £4.22  7.05+2.48  5.90 £1.94 13.41 £3.94  7.63x2.77  6.71£2.58
Y675 15 min 6.23 +2.26 12.47 4,12 7.15%2.55  5.79 £1.92 12.81£3.77  7.54%2.35  6.18+2.29
Y6975 30 min 6.24+2.13 12.72£3.81  7.5422.64  6.01 £1.93 13.02£3.65  7.65+2.58  6.50 +2.47
ARJG72 h 5.29+2.29 12.47 £4.05  6.672.59  5.26 £2.42 13.30 £3.87  6.72+2.49  5.84+2.68

T 5 0] BRAH R B ] 25 3, *P < 0. 013" P <0. 05 ;5 2H P HABET ] &5 b #, P < 0. 01

=2 MW IR S T AR AR UL
WL IBE 1k L BE Ik | S T kM e ok A1
JIE T K A TR A ST 20 min S BPES A 5 A e) o5

)25 5 A G578 X (P <0.01) . XF B4 T B ik
) 45 FsF [) A58 DL 38 B9 T 2% TTZI@%%%%TI‘Mff
(P>0.05), WK1,

13 — WE 91 — mE
2 —-MEE 3 -~ X 4
e 3
= < g4
s 11 E
ks
S £
& , &

m LA
= =
7 8 7
L “ B s
1 2 3 4 5 6
B () A5
~ — x4
3 9 o ?.7.5
g 10
= 6.5
g7 2
- = 6.0
o
755
g g
5 i 5.0
1 2 3 4 5 6 1 2 3 4 5 6
I 1] A I 1] A
7.5 1
E*;: 7.0 1
2 6.5
&
& 601
2
B 55
7
B
5.0 4
1 2 3 4 5 6
I 1A &
Bl 1 SRR B4 ST B K TAVM (1% B i 37 a2 b 8 %

=2 ZH AR I A I AR AR
2 ARSI TA) 7 5 A0 A8 W T &7 5Kk e A

AMMEZES TGRSR L (P>0.05), W&K3,
Fz3 2 AL AN A SRR
HAE (x +5)

T 2 SRt P v
LA 35

FAI s st et v
R4 6 NsesT oo 1as
877 e xas aas. 1
s Re Mo thRe o
TR TR
R et B AL
X IR 2 35

A 2’ Gres toos  or
AR 4 b 502 4 mer 13
LU S o S
BarEiswn e Beme Ge o
Bl B TR e
R 721 st e sal oes

VO 2 ZHBE I D RESE br LA
2 {AEATT ARG 4 h ARJ5 72 h AYEE D) 6E
ZFHIGI (P >0.05), K4,

ZH



- 856 - B RIS SRR E 44 2010 4E 11 A4E32 %% 11 ] Chin J Phys Med Rehabil, November 2010, Vol. 32, No. 11

®4 2 HBEMINREIRIR LEL (% +5)

4 o % D-— Bk "(5 x X
EAE I 1/ B 1717 PT(s) FIB(g/L) (me/L)
s 35 [1] Geert WH, Heit JA, Clagett GP, et al. Prevention of venous thrombo-
R 11.49 £0.58 2 57+1.03 160.27 +128.99 embolism. Chest,2001,119.132S-175S.
RJ5 4 h 12.25 +0.98 .76 £0.98 521.07 +390. 40 [2] McNally MA, Cooke EA, Mollan RA. The effect of active movement of
RET72h 11.89£1.32 4.22+1.12 569.91 +398.27 the foot on venous blood flow after total hip replacement. J Bone Joint
3ot HA 4 35 Surg Am, 1997,79:1198-1201.
PNl 11.54 +0.67  2.96+1.32 163.77 +120.28 [3] Shammas NW. Pulmonary embolus after coronary artery bypass surge-
RJG4h 12.46 +0.87 3.61 +0.29 514.69 +355.92 ry: a review of the literature. Clin Cardiol, 2000,23:637-644.
ARG 72 h 12.04£0.92  5.28 +£3.23  541.64 +336.26 (4] RN RPR R, 5. 0 8 ARG DR K AR T 1 5 i
BRI PERAEAL. SRRl (BR 22 T ,2004,36 :529-532.
[5] Ziomek S,Read RC, Tobler HG, et al. Thromboembolism in patients
'i,'\j' 'L/k_\' undergoing thoracotomy. Ann Thorac Surg,1993,6:223-226.
[6] Mason DP,Quader MA , Blackstone EH, et al. Thromboembolism after
iﬁﬂiu EP%%T?%UFH E':‘ﬁﬂik YI:P %?ﬁ'ﬂzﬁﬁ :‘FHL{ZIXEX‘T pneumonectomy for malignancy: an independent marker of poor out-
VBIT o HAEFIMLHR W AR B T WA A Z 18] H R come. J Thaorac Cardiovasc Surg,2006,131:711-718.

B Hﬂ‘( Y[;P Fp L 7 , S 35 £ R R IR R b@i% A4k, , [7] Lindblad B,Sternby NH, Bergqvist D. Incidence of venous thromboem-
5 [i'@’ﬁz}ﬂjls’fjﬂﬂml—'&éﬁi ml‘zz\; j]l];‘li iiu’fﬁﬁm%’fjm bolism verified by necropsy over 30 years. BMJ, 1991,302.709-711.
H Fp LY s 5]

[8] Nordstrom M, Lindblad B, Bergqvist D, et al. A prospective study of

(&@ﬁ 7N} 'ﬁzﬁq o the incidence of deep-vein thrombosis within a defined urban popula-
ARG LS T HA TR T 8 T A B T AR R tion. J Intern Med, 1992 ,232.:155-160.

—Fﬂfiﬁﬂﬂ‘(ml“{& IEI f}ﬁ E’:Jq:fﬁfﬁfﬁﬁ , 2?5%%% Eﬁ , E—Fﬂfiﬁﬂﬂ‘( [9] Andrew B,Sommerville K, Austin S, et al. Effect of foot compression

m?ﬁﬁgﬁﬁ , Xmgggﬂ Exd— ,Hﬁ 2E *H H. A &Xp‘]b%‘ggﬁ P’;J S on the velocity and volume of blood flow in the deep veins. Br J Surg,

FIEGH ] SR, 1 o 450 ek 7 3500 B D R R0 TA .

[ - R o s [10] MacKinnon JL. Study of Doppler ultrasonic peripheral vascular assess-

{”[‘J‘%’J—E ’ @‘j:ﬁq&éﬁ’ﬂﬂﬂij(ml {“LJ‘%’J—E \ﬁg{ﬁ/ﬁﬂﬂiﬁ&m{}lblﬁ ments performed by physical therapists. Phys Ther,1983,63:30-34.

Eﬂ:ﬂi@ H:J‘E'Zi@fﬁﬁ s %Eﬁﬁéﬁji_%%% S( ( P <0.05 ) ° [11] Scochart DH, Hardinge K. The relationship of foot and ankle move-

2 WRELZH A6 BB 20 FF A 5 BR , KEewr 2 HAE PR ments to venous return in the lower limb. J Bone Joint Surg Br, 1999,

DVT %tk LT 525 ke, (TR Scem] Ui 9170000

7 1A 5 o % gk F%{E&ml%&é%(%%% ’ 1}@5&_1: [12] O’Hagan B, Kolvekar S. Use of support stockings after cardiac surge-
ry. J Prof Nurs,2000,15 :660-662.

Ei%ﬂﬂ(ml?’&_ﬁwﬁﬂéifﬂ[lﬂﬂ R [13] Stannard JP, Riley RS,McClenney MD, et al. Mechanical prophylaxis
%L%i@,i}% ﬁ?l‘[ qjﬂ?ﬁ%ﬁﬁﬁﬁ %1&%?&%}1&@ against deep-vein thrombosis after pelvic and acetabular fratures. ]
VRO FE | A0 T JRE g IOk I 3 o 2R 08 RS . AR Bone Joint Surg Am,2001 ,83 :1047-1051.
S ] P e T BB T TR AR R i DVT 2 (13 E 41.2010-09-15)
T SR (A A W)
“\ﬁ/ 4%\

(ARG EINER)ZE 2011 £HMEITEE

(M S TREE ) Z4 R AR NRILAE A 3 £, A hRHE KA R T B 2 B I B KR 2R 2= Ll 22 AR M
FIOSA T A IS ER FE Bl 2 B2 & St 3, S i R e 0 Tl 5 I PR AR 9T 0 T A SE R 3 B R T , P59 il S
S HBLEEME QUM A SRR IR E S G R BB A A, AT I, K 16 JF, P 76 TURS, B A 25 H
W, B HHE M 10 T8, 24EE M 60 TC; TS CN42-1759/R, ISSN1001-117X ; B & AR5 :38-47 , & Hu MR R 241 Al 37 1), I 3T Al iC 2k I
T #RTKIE 1095 S [7) 55 BE Bt P A ZA5 05 5 ShRE ) A BB AN T . Z 4B btk 1430030 B UTH i K3 1095 5 8] 5 BE B 7Y 5 Bk
FZHE () :027 - 83662639 F — mail ; sjsscj@ tjh. tjmu. edu. cn,



	2010011 53.pdf
	2010011 54.pdf
	2010011 55.pdf
	2010011 56.pdf

