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Effectiveness of pneumatic compression therapy combined with infrared irradiation in

preventing lower extremity deep vein thrombosis in critically ill patients

LAI Lingzhi, CHEN Tingting, BAI Yaling, LI Huangen
Intensive Care Unit, Quanzhou First Hospital Affiliated to Fujian Medical University, Quanzhou 362000, China

Abstract: Objective To explore the preventive effect of pneumatic compression therapy combined with infrared irradiation against
lower extremity deep vein thrombosis (DVT) in critically ill patients. Methods A total of 150 critically ill patients from January
2021 to January 2023 in the Intensive Care Unit, Quanzhou First Hospital Affiliated to Fujian Medical University were selected
and divided into control group and observation group, with 75 cases in each group. The control group patients were treated with
conventional rehabilitation measures combined with the boot-type intermittent pneumatic compression therapy device for
intermittent inflation and compression therapy, while the observation group patients received the bioinformatic feedback infrared
therapy besides the treatment in control group. The incidence of DVT, the average time for swelling and pain reduction, the average
time for swelling and pain disappearance, total hospitalization time, the hemodynamic indexes of the lower extremities, coagulation
indexes, D-dimer, the recurrence rate of swelling and pain, satisfaction with the rehabilitation, and therapeutic efficacy were
recorded. Results After 3 months of discharge, the rate of post-discharge swelling and pain recurrence in observation group was
2.67% (2/75), obviously lower than 10.66% (8/75) in control group (P<0.05). After 14 days of intervention, the lower extremity
deep vein blood flow velocity and peak blood velocity of the two groups increased significantly as compared with those before
intervention (P<0.05), and those were greater in observation group than in control group (P<0.05). After 14 days of intervention,
the coagulation indexes (PT, TT, FIB) and D-dimer level were significantly lower or shorter in both groups as compared with those

before intervention (P<0.05); and observation group had shorter PT and TT, and lower levels of FIB and D-dimer than control
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group (P<0.05). The average time for swelling and pain reduction, the average time for swelling and pain disappearance, and the

total hospitalization time were shorter and the incidence of DVT was obviously lower in observation group as compared with control

group (P<0.05). The overall response rates of 14-day intervention in observation group vs control group were 97.33% (73/75) vs

88.00% (66/75) (P<0.05). At the discharge, the satisfaction rates in observation group vs control group were 96.00% vs 85.34%

(P<0.05). Conclusion The combination of bioinformatic feedback infrared therapy and boot-type intermittent pneumatic

compression therapy device for intermittent inflation and compression therapy can shorten the average time for swelling and pain

reduction, the average time for swelling and pain disappearance and the total hospitalization time, enhance the hemodynamics

of the lower extremities, improve the coagulation function and D-dimer level, and improve the satisfaction with the rehabilitation

and clinical efficacy, worthy of clinical promotion.

Keywords: deep venous thrombosis; early neuromuscular electrical stimulation; self-made rehabilitation bed seat therapys;

mechanical ventilation
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Table 1 Comparison of general information between two groups

) PRI
21 n AR5 —
L @ EAUENG BRSO M EBR AR
WL 75 45(60.00) 30(40.00)  54.55+4.37 20(26.67) 42(56.00) 7(9.33) 6(8.00)
pogicEiil 75 40(53.33)  35(46.67)  54.11+4.86 22(29.33) 39(52.00) 8(10.67) 6(8.00)
! 0.678 0.583 0.273
P 0.410 0.560 0.965
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K HI SPSS19.0 AT HEATBE 43Hr , i BRI Y
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XK. P<0.05 hWESA GRS,

2.1 WMABRETILER
LB A RCR = TXF B A 08 (97.33%
vs 88.00%, P<0.05). W2,

=2 MABETHELELFI(%)]

Table 2 Comparison of clinical efficacy between two groups [cases(%)]

451 n PE AL HH AL BARE
WEEH 75 38(50.67) 20(26.66) 15(20.00)  2(2.67)  73(97.33)
XPHEZH 75 27(36.00) 23(30.67) 16(21.33) 9(12.00)  66(88.00)
X {H 4.807
P 0.028

2.2 WMARETHRMESHFIERLER
T 14 dJ5 , P4l B & T B s bk i i 3 2 | 1
WU B A TR B TH(P<0.05) 5 WEELLH ) F TR i

D i 97 2 RE | i 9 0 T JE 44 K 6 RE 2 (P<0.05) o
3,

23 AARERMISFRILE
THi14 dJ5 , M4LEEL TS 45 PT  TT .FIB fil D- %

IR T TR (P<0.05) 3 WELAH HYHE I H5 45 PT
TT 58 T3 B2 (P<0.05) , FIB ll D- - R AARIKF- 1K
TXF R4 (P<0.05). WLF 4.
2.4 MABREIRKMNEIRIRLE

S EZH 114 B Jer Vol - X s 1R i T 2 SP- X s ]

ST BE s TR] 414 T BRZH (P<0.05) ,DVT KA RE T
XFIEZH (P<0.05), WLEE5.
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Table 3 Comparison of lower extremity hemodynamic indicators between two groups (Mean+SD, cm/s)
- I R AL 3 LR 0 T A
ZH i n
T T TR T
WA 75 25.67+3.35 32.36+4.87* 42.03+4.72 56.62+5.38*
Xf HEZH 75 26.42+3.19 28.714+4.28* 42.42+4.62 50.08+5.10%
t{E 1.404 4.875 0.511 7.640
Pl 0.162 0.000 0.609 0.000
5T BT gL, *P<0.05
F4 MEBERMIBIREER Gz £
Table 4 Comparison of coagulation indicators between two groups (Mean+SD)
FIB/g-L"! PT/s TT/s D-—H{/mg-L"!
R TR R T AT TR SR THUE

ML 75 4.15+0.28
TR 75 4.23+0.40
2 1.419
PAE 0.158

3.39+0.25* 12.15+1.73 9.55+1.41* 14.26£2.53 11.13+1.74* 7.22£3.54  5.04£1.56*

3.75+0.20* 12.33+1.65 10.32+1.29* 14.03+2.76 12.06+1.93* 7.13£3.46  5.76+£2.17*
9.738 0.652 3.489 0.532 3.099 0.157 2.333
0.000 0.515 0.000 0.595 0.002 0.875 0.021

57T e, *P<0.05

x5 MABEIRKYRIGIREER

Table 5 Comparison of clinical observation indicators between two groups

4151 no PR/ RIS JOT R/ BRI/ DVT &A%
WL 75 5.14+1.35 8.25+1.65 18.25+3.65 3(4.00)
XJHEZH 75 6.34=1.72 10.42+2.14 22.42+4.14 10(13.33)
X 4.752 6.954 6.543 4.126
Pl 0.000 0.000 0.000 0.000
25 MABREHREMEE X RILR 26 MABREREHREEREK
TEHBE 3 H G WS H B s i 52 & 32 (2/75) HE 6 I, U5 A %) 0 T v TR R A

K F X6k B8 241 i &2 kR (8/75) (2.67% vs 10.66%, (96.00% vs 85.34%, P<0.05). W37,

P<0.05)., W6,

R7T MEBEREFBEELRIFI(%)]

6 MEBENEMBEE L ERLRIF1(%)] Table 7 Comparison of satisfaction with rehabilitation between

Table 6 Comparison of rates of post—discharge swelling and two groups [cases(%)]

pain recurrence between two groups [ cases(%) ]

ikl n AEEHE R RWE R

4 n MR RE PEE HRX WEEA 75 48(64.00) 24(32.00) 3(4.00)  72(96.00)

WAL 75 48(64.00) 15(20.00) 10(13.33)  2(2.67) KA 75 38(50.67) 26(34.67) 11(14.66) 64(85.34)

XPHEZH 75 38(50.67) 18(24.00) 11(14.67) 8(10.66) X1H 5.042

X 3.857 P 0.024
0.049

PAH




11

- 1419 -

33t 8

HORE AR B 1 B A — DR E S DVT 1Y
SRR, FEEFRIEE 2%, Jok FMFIRE S =
ik, ICU B — B KA N DVT " H 2 fils , 1.5 i
IR RIS . PESCHR[8-9 14ik1% , DVT 75 R k4
15 LS R L F B 2 E R ER Ik N
Fé K ILTIRE WG N IEPEEE N F 55, 5 R i/ i SR A 5
REBEE T aiae s R R RMA , i 2218 , K i a)JE
JCIERR , 5 S 20 BRORG B RS, SRR TE N KA
AR5 BB /N ESORIEE il PR 1 K- T v S s Btk
BIERLIMAR . ICU B35 % A4 DVT (1) XU B g 48 i, B
SRR HEA 228, W APEAE CT IBGEbkelcd] F i)
ICU B KM EMAR B 1k M 2555, 58500 A BE 37 461
I/ NH SR AR AR RSN L B g2 12 i
B DVT By RS

BB BE , 259 TR 5 ) BE T 2 PR _ X6 DVT 1
FEM B, ARSI A TR 259, 7200
PLBELIY) 5 T A I, 2 AR X RR T T 25036
ST B HIROR o W3 B v ) 7 A T B (] B2
JR T Bk 1 5 e Jok i e, et i i 30 g 2l R
FEAIRDVT &k . TERSNAIT b, bkah < A
IRIRTTIRAL R RE . Bl T A3, SR A i
AT R B A 5% s R e JBE 2 1 Bl v A B , o235
It PR SR 5 1A P R RS S | SR 3 T I A T i 1
HAg s deah, SRT i BB R FURTR AT ELA TR
JE VPR A 2 g A, 2 v i IO L 3t %) R A 3t
S SO RE Y BTy DO BRI SR . R
RS 7R A0 22 1 R 3 e ) 300 e 3 3 ot
DAL RZ , F AL PR BB ST R AL 0 A S M 3 R A A
TR AR TR B K AT i 28 i) DBy SR 3R 97 XA 7 ]
FEAN ST K 0B R K AR B A A o ARIR YT I
FEH JEER R ER AN AR R FE SR, B R A
(A F KO 00 B, 2 e T I YR A A 8 R 9 A
I8/ I PR P SRAEFIDRG B, 0BT Il AR T B i B
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SSRGS B B 2L AN ER T AT ]
V45 Ja ERE S8 T 9 el 2 ST A sk () e O 2RO
YR IA] R AR B B TE] 39 50 T R 8l 2, 0 B
115 D-Z R AARIKT- , B o e 52 B S5 I ORI T AL, 1HL
PG R AR o



— 1420 -

e
AR

] 22

415

[ % 30K]

[1] Ulloa JH, Cifuentes S, Figueroa V, et al. Phlebolymphedema: an up-
to-date review( J |. Phlebolymphology, 2021, 28(2): 49-60.

[2] X @45 a5 A& 0 R & AR J) 6 77 BT K g T
AR A AT G ZOR [T ], e 50k e 52 2019, 25(1): 159-160.
Liu ST. Effect of air-wave pressure therapy on prevention of
postoperative deep venous thrombosis in patients undergoing
gynecological abdominal surgery[J]. Chinese Journal of Thrombosis
and Hemostasis, 2019, 25(1): 159-160.

(3] Z44), BEFE, SHF. LERBHFAUN TR E = KRG TR
R AT R, 09 FORARFT[ ], fedd 50k d 52, 2020, 26(5): 885-886.
Wang HL, Pang AJ, Lii JP. Effect of barotherapy instrument for
preventing lower extremity deep venous thrombosis after cesarean
section[ J]. Chinese Journal of Thrombosis and Hemostasis, 2020, 26
(5): 885-886.

(4] RFEF, FH. DA FE E) KARBRE T R E H & 57 TR 318 7~

ARG T BLH Bk ot T4 i 09 2 R [T]. fnde 550k f 5 2020, 26(5):
850-851.
Zhao XF, Li F. Effect of low-dose aspirin combined with air wave
pressure therapy apparatus on prevention of lower limb deep venous
thrombosis after cesarean section[ J]. Chinese Journal of Thrombosis
and Hemostasis, 2020, 26(5): 850-851.

(5] Bat, F75H ARG FIFZBBA SRS T TR 97 8 R )G
TR F MRS A0 e RAMALT ], fade 5ok f sk, 2019, 25(1): 110-111.
Ma JZ, Li QL. Clinical value of low molecular weight heparin
calcium combined with barometric wave therapy instrument in
preventing deep venous thrombosis of lower extremity after
ovarian cancer operation [J]. Chinese Journal of Thrombosis and
Hemostasis, 2019, 25(1): 110-111.

(6] WA E S L9 F 304 d A2 IR R e T R 09 35 i e
BT E G Z)[T]. P S s &, 2017, 32(9): 807-812.
Vascular Surgery Group of the Chinese Medical Association Surgery
Branch. Diagnosis and treatment guidelines for deep venous
thrombosis (Third Edition)[J]. Chinese Journal of General Surgery,
2017, 32(9): 807-812.

[7] Al-Dulamey QK. Review: the development of infrared radiation
applications in medical field[J]. Kirkuk Univ J Sci Stud, 2021, 16(2):
24-50.

(8] REE, Hikr, &£ % st /R A R ERENVREH DVT 0977
YERALT]. ARAF AL, 2021, 38(6): 156-159.

Yuan XX, Xiao TT, An D. Preventive effect of antithrombotic pressure
pump on DVT in severely bedridden patients[J]. Modern Scientific
Instruments, 2021, 38(6): 156-159.

(9] XL . & RMIE T & 7 BTG MR EHASS T RIR Mo
TR RCR[T]. B E 4, 2022, 35(14): 162-164.

Liu HL. The effect of air wave pressure therapy device on preventing
lower limb deep vein thrombosis after total hip replacement surgery
[J]. Medical Equipment, 2022, 35(14): 162-164.

[10] Murofushi KN, Tomita T, Ohnishi K, et al. Risk factors for venous
thromboembolism induced by prolonged bed rest during interstitial
brachytherapy for gynecological cancer: a retrospective study [J].
Radiat Oncol, 2021, 16(1): 121.

[11] Boettler MA, Kaffenberger BH, Chung CG. Cellulitis: a review of
current practice guidelines and differentiation from pseudocellulitis
[J]. Am J Clin Dermatol, 2022, 23(2): 153-165.

[12] skmadk, B 248, B RA]. = RIMIE A % T5 IR 2 kARG T IUR

kA e R[], P B EFE 4, 2019, 16(2): 77-79.
Zhang LT, Ma YH, Lv RZ. Effect of air wave pressure therapeutic
apparatus in preventing postoperative deep venous thrombosis of
lower limbs with general anesthesia[ J]. China Medical Equipment,
2019, 16(2): 77-79.

[13] Moirano J, Khoury J, Yeisley C, et al. Interventional radiology and
pregnancy: from conception through delivery and beyond [J].
Radiographics, 2023, 43(8): €230029.

[14] B g, E 3k, 25 . F BRI SR & 95 Bebotr 40 b 76 77 T A T8

kBB ARG AP ATY 89 97 2T ] b B BARR A R, 2023,
52(4): 357-360.
Ma S, Wang C, Cui Y. Effect of intermittent pneumatic compression
combined with neuromuscular electrical stimulation on the prevention
of deep vein thrombosis after hip arthroplasty[J]. Journal of China
Medical University, 2023, 52(4): 357-360.

[15] 2%, O¥eT . R ARSI 5 F AT 2 F48 7% &5 T MR
P Ab 04 5 A BOR[T ], dedb 5 0k o 52 2022, 28(3): 494-495.
Wang Y, Bai YX. Application of different air pressure treatment
schemes to prevent deep venous thrombosis in elderly patients with
diabetes mellitus[J]. Chinese Journal of Thrombosis and Hemostasis,
2022, 28(3): 494-495.

[16] 4t e, 3% ARAFFT 8] I AHER S = AR T 3677 BUETAG 318

7 RIE TR A W A 7 F 89 20R [T]. e 552k a5, 2020, 26

(2): 280-281.

Yang MM, Su Y. Effect of low-dose aspirin combined with air wave

pressure therapy instrument in prevention of lower extremity deep

venous thrombosis after cesarean section [J]. Chinese Journal of

Thrombosis and Hemostasis, 2020, 26(2): 280-281.

Kk, T 247, B3k ARG T ARG LRI RH T THE

FASG B TR R 8 TR RR [T ], e A, 2021,

19(5): 537-540.

Wu YH, Wang LX, Tian PL. Preventive effect of pneumatic therapeutic

apparatus combined with whole course health education intervention

on deep venous thrombosis of lower extremities in postoperative

cervical cancer patients| J]. Oncology Progress, 2021, 19(5): 537-540.

(18] & 235, M5, X WE . = AR A1 0% 97 MUIRE R B 2B 42 il 3R

B AAR R 3 R JG T RURHhk e A ki B A AR [T]. P B E S 4
e 2021, 38(12): 1554-1559.
Pan YQ, Tao T, Wu Y. Air pressure wave therapy instrument combined
with somatosensory evoked potential monitoring to prevent deep vein
thrombosis of lower limbs after spinal fracture surgery[J]. Chinese
Journal of Medical Physics, 2021, 38(12): 1554-1559.

[19] Z 476, W med] . D7 B0 8] I ARBA 2 2U0UE A7 78 5 AURE 31 7

FEAJE T R R AT s ) ROR[T]. 52 R IG R E 25 4 &, 2019, 23
(22): 64-66.
Mu NH, He XL. Effect of low-dose aspirin combined with air wave
pressure therapy device in prevention of venous thrombosis of lower
limb after cesarean section [J]. Journal of Clinical Medicine in
Practice, 2019, 23(22): 64-66.

[20] &%, Bk, SHF. FBEAES 7 BREANEALY 2T FAx

ICU & & F R Mot de Y i o) FFAE A BT[], B E By E 3 4
&, 2021, 42(7): 695-700.
Pang AJ, Lii HR, Lii JP. Effect of intermittent pneumatic therapy
combined with personalized nursing intervention on deep vein
thrombosis in ICU patients| J]. Medical Journal of National Defending
Forces in Northwest China, 2021, 42(7): 695-700.

[21] Zhang SP, Ma PC, Muheremu A, et al. Hemodynamic analysis of
intermittent pneumatic compression combined with hyperthermia after
total hip arthroplasty: an experiment on male rabbits[J ]. Am J Transl
Res, 2022, 14(5): 3344-3359.

[22] Zhong ZW, Fang CF, He SS, et al. Sequential release platform of
heparin and urokinase with dual physical (NIR-II and bubbles)
assistance for deep venous thrombosis[J]. ACS Biomater Sci Eng,
2020, 6(12): 6790-6799.

[23] Brdk, 4, 2737, & . AP E R E TR B IR R B4
P e R s A [T]. SARAFEAUSS, 2022, 39(4): 223-227.

Shao M, Xu J, Wang KQ, et al. Clinical application of far-infrared
radiation in the prevention of hospital-acquired pressure ulcer patients
[J]. Modern Scientific Instruments, 2022, 39(4): 223-227.

[24] BRI b, ¥, 4T R, 5. T LTS LR 3L 57 BRA FAR & 3 b iR AT

B B RS IR A R A A e D] B RS R A &, 2021,
41(4): 695-698.
Gu SS, Jin YS, He F, et al. Effect of far-infrared therapy combined
with clopidogrel on thrombosis of autologous arteriovenous fistula in
hemodialysis patients [J]. International Journal of Urology and
Nephrology, 2021, 41(4): 695-698.

[25] ZH . 49607 T B H RIGAT B[] P EL &
2021, 7(12): 46-51.

Wang T. Research progress of infrared therapy in the treatment of
pressure ulcer in critically ill patients [J]. Chinese Journal of
Integrative Nursing, 2021, 7(12): 46-51.

[26] Konschake W, Riebe H, Vollmer M, et al. Optimisation of intermittent
pneumatic compression in patients with lymphoedema of the legs[J ].
Eur J Dermatol, 2022, 32(6): 781-792.

—
—_
~

[l

(3% 5w &)



