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Tourniquet method based on muscle-milking mechanism to enhance venous dilation
in upper extremity peripheral veins

Pk AT RS AT LT BT B 2620 ER RV S e

1) FHIRST AR 1) PEEHHROTITN UHERIANE - BRI &
2) WK ATNEA B ERRRAME 5 TR T2/ (=%
3) FERHEATHATIENT (EREE TR

B 8 B KIEEIREE S 7T —7 U (Peripheral intravenous catheterization ; PIVC) DpkHERR] D7, B
9% o IV 7R 20 Lic 2 BRSERIIEZSER L, BRI SRIEFIROBEE Lo S 23 T 5,
ik T 38 ANASIEIC, BRI 80 mmHg OREKD = KBRIMIE S . D iRl 2B+ 80 mmHg O+
B 7 23BN U T2 2 BEREERIIIAIC OV, 2Rl e R IR DR SR & TR A Z 12 K D BT 72
DN ERTOAMEVRREE A HUGEHT L 72,

TR SR 13 37 NDT —Z DN THHT LTz, 2RISR ERTRI X 2 BERBRMED A VA BEIZHEL
FE BN ORI A B @m0 T, RIRRFORE) O ARMEIRIE HiiE CORS & mE Wik ImiskiinyAc
BRI DN T,

e« 2 EMESIIE E A OAREAIRIE 2 5D, ZRAIIGRMFHIRINAE OBERFH &g C& 5 Z £ vb, PIVC
FSHIER DA & EE BRI AE O ZERISAR RS AR OBRI & 2 L iR S D,

F—7—F: KEFIREED 7 —7 /v, ERR, X7, Bk

Abstract

Objective : This study aimed to evaluate a two-stage tourniquet that applies the muscle-milking mechanism of the upper arm. We
hypothesized that the milking effect increases blood flow and makes it easier to dilate the peripheral veins because muscular motion
compresses a wide range of veins.

Method : This study included 38 clinical nurses. A two-stage tourniquet, combining an elastic with an 80 mmHg blood pressure
cuff, was compared to a conventional elastic tourniquet. The nurses marked as many veins as possible for peripheral intravenous
catheterization ( PIVC ) . The marked veins were evaluated using ultrasound image analysis, video analysis with a near-infrared
camera, and a subjective palpable scale.

Results : Data analysis was conducted on 37 participants. The time required to determine the puncture site for the PIVC was
significantly shorter with the two-stage tourniquet, and the nurse-assessed palpable scale of the vein was significantly higher. No
significant differences were observed in the depth from the skin surface to the top or cross-sectional area of the vein.

Conclusion : The two-stage tourniquet enhanced the nurse-assessed palpation scale and reduced the duration required to select the
peripheral vein for PIVC. This method is expected to improve the first-time success rate of PIVC and aid the development of medical
devices that assist in venipuncture, such as electronic tourniquets.

Key words: Peripheral Intravenous Catheterization, Venous distension, Milking, Tourniquet method
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