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Ultrasound-guided deep venous catheterization in vascular access for hemodialysis
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[ Abstract | Objective To evaluate the value of ultrasound-guided deep vein catheterization in the
establishment of vascular access for hemodialysis patients. Methods A total of 200 dialysis patients admitted
in our department in 2015, were subjected in the study. Based on 2: 1 ratio of the treatment sequence
number, the participants were divided into ultrasound localization group (group A, n =132) and anatomical
landmarks of the body surface group (group B, n =68). The success rate of catheterization, success rate of
one-time puncture, puncture time, and complications ( infection within 2 weeks after catheter insertion,
hematoma, and puncture of the artery) were compared between the 2 groups. Statistical analyses (student’s ¢
test and Chi square test) were carried out by SPSS 16.0 software. Results The success rate of catheterization
were 100% in the 2 groups (P >0.05). The success rate of one-time puncture into the internal jugular vein and
femoral vein was 96.0% and 93.3% respectively in group A, significantly higher than those of group B (70.0%
and 62.5% ). The average time of internal jugular vein and femoral vein punctures was 7. 15 £2.59 and 7.43 +
3.29 min respectively in group A, significantly shorter than those of group B (11.24 £6.49 and 12. 80 +
5.78 min, P <0.05). Only 1 patient (0.7% ) from group A had complication (hematoma) , but4 (5.8% )
out of group B (arterial puncture and hematoma). The infection rate within 2 weeks was 2.2% (3 cases) in
group A, less than 5 cases (7.3% ) in group B. Conclusion Ulirasound-guided deep venous catheterization
can improve the success rate of one-time puncture, reduce the operation time, and decrease the incidence of
complications. It is worthy of promotion in clinical practice for hemodialysis.

[ Key words | ultrasound-guidiance; deep venous catheterization; hemodialysis

Corresponding author; Peng Kanfu, E-mail: 392906786@ qq. com

[BEMEE] 2MhJ, E-mail:392906786@ qq. com
[fEFEHAR]  http://www. enki. net/kems/detail /51. 1095. R. 20160407. 0836. 026. html(2016-04-07)



http: //aammt. tmmu. edu. cn

2 =B K2R ,2016,38(19) 2179

DRI IR B AN A PR AR K5 00 39 s ik oA 2 iy
S TE Sk A P 2 R R R R I
S LA B ) 7 TR A i R L B S A 2 R
0 kA SRR B R R B R
BT AR ARSI AR — s R, BT LA 3
DA FRERE ko 2 o VAR B A 1 N A B
PRI AR ] I, LS 3R AR B 1 S AE#R
XHREA R B A E R R BEAR A
FIRRIR LI T E 5, 5 R 5 g bk UK L 2
AN L A5 I S ACRE , 7 AT ORI
i IR PR XEE G 2R 0T o S [T O e 4 2 AR v [ L
VIS A FH I A T B G S A T P O DK A
ISP TR P 5 5 LD D I A, 38 A B P 3 2L
Ak HBR TR S B AR B 51 TR
K 2 R A A [ N DA ML IX O R T2 0T e o AT
BT 51 O K 2 ) B8 AT L9062 M S
LB R A L R (AN 22

1 #ZREFRE

1.1 —#f&%H

AR : O Fi i RS 3500 Stk B 0 2 A T
BENT 4 FUNE . QBREEEH22ET. BFEL
IR HTHIAVE 3h F ik EE (arteriovenous fistula, AVF) 8¢ #
T i B E I R, ol T )l K
T 0T ZE L CRE A i 5 TR TE L I A T 2
BT AERFIE MLIRGE T B B R, SRk
I Y3375 ATy 8 AR AT Aok 7 v SR A 03 i R A e
AR RS I R AR AN R Ak Ll T, UASRE K BT
B, R B AT A B, @R B4 B R
Wk EE RS F =18 &

HEBRARIE : QAN REBC A B INA T IR Ik B AR R
QBT AVF TR ZAT T RLESEE  OWIEGET
BT IR 5% 8 21 B WE AT 2 ( continuous renal replace-
ment therapy, CRRT) [ %Ik & 45 M & s @™ FEE I
IHERE AT

YA 2015 FEFESE = ZE B K2 V0 e = e ' R4
Z MBGENTIR ST 1 57 200 4], Horp D5 v 112 4], 2o
88 i , 444 (60. 0 + 15. 6) %, 4 45 18 1 15 2 it % 0
189 7], 2k B ezl 7 B, B RAE ARG 4 B, %k
BTS20 LI 43 Ry 75 4 (A 2H) 132 fiFnik sk
fifE bR s L2 (B 2H) 68 1], 2 2 MR A I S 1
PrEREZER TG E X (P>0.05),

1.2 7%

2 ZH 40P 26 1R AR (AT 20) Il 4, B AT =
B A A R R ISR e g E . DA SN ROy &
TEZE AL, DR 5T P i AN 325 5 2 ol Fsf 3 B e kA

2R AL

A 21 (DI ER KR, 28 R IOCR B2 A
WHIHTERIN G, R EE GE 24 7] LOGIQ e (5
P2 8L-RS #§3% (10 MHz) #£47 B R AT . 1E4R
Stk A ARG RS KR RS R o RS
IR BB S K, 7 FAMU AL A B 1 T s
I FE 4 S5 A 5 K, JEL ) B P Sk #6927
PRSI R, Bk AS 2 A AT AZ , I Al L) 9
K-S ), 3 A 3 A R R AR AT 55 MR Y
P IR D) T AT AR o A 2 ST 2% A 2R D Ry
A PRIV i A P BT (0P PO B S S B Bk
22 30°1 G H HE B [l ik 32038 g 114 bk af s [ 7E 2 R
B NG 822§ B R i ad 51 3 22 B DRk
A AT IR A YR B T SR A O R
BT EEE T o QBRI 2, 58 P b Ak b
37, A7 AN, ML 75 Bl 1, SRSk U L AR
BiE KRR E R B Ui ~
2 em A B BHF K TS5 £ TR 5T 2% F 2
PR R R R, B A AT e A o 2
B Bk S 30°7 G He b, [a] 4l 51 30 g 19 K AL S
[ 52 R AT N, 3 B m il 5 N2 EA
UL ER KA, S A il B A e A [ E S
A AL R0 A 18

B 21 - (DR P ok 2 0], JBCAD b Sk 1040, K i
[ 2e 0, FEor B A AT . WAL A T, 2] e
ML S WURT AR 25 T HUARECE B 40K, U8 3k
SR 0.5 em A filh K fife f b 5, vER E 7, T 2% ]
Z RN R TR BRI, 2 BT 1] S0 1 R L Sk 7 1),
Rl B L o LB ke AL 25 2 ), 0 A SN KO s A
FoIMLZ, Pk YT IR B BRI, T T 2208 AR T
B T2 WA SR R T W PR A AL
RAF, PR KBS R 8 5 1 T4, L2 IR AL 0
B MU, TR AL, QBRI SR, A CE
Bhall AR ML, A7 B RSN S , H RLTE T4 110, 2% A
ZR P Ry I R O B B vh s R 5 1 ~2 em
IEBKIE S N2 0.5 em g 200 53, 2 T 1) 1A 1)
Ja B BETT 1 2P, R KR 1A A 514N 22, 5
SRARYT 5K B BRI , 7 5 2208 A TR AR, R 22,
M HMZ AR LR, B PR 48 07 B R, PRk
B SR IE T, WA R G2 I L B, TG
WAL,
1.3 MR

QO 75 WL 200 A e Dk 5 390 30 K TR ok 15 i 2l
RO OE B A AT A S 8 Ak A A ol i e
JE BAT TC ARG DL s @45 20 B A8 I 48 55 1 BFZF
R GRS I KA (I BRIk B 2 A



2180 B =R RAEAAAR,2016,38(19)

http: //aammt. tmmu. edu. cn

JERYLEDL) o
1.4 %itam

SR SPSS 16.0 it 8, AR LR (% ) 4
AT XA TR & £ s FR, B R 5L
K H ¢ K5, A P <0.05 hZEFARI2EE L,

2 HR

2.1 A ZA3 N #BkS 3 S S R R A IR S R 3 Bk 6y 4
XA

A HAER A3 T USSR bk AL B O R (R
1), KISk ik Or & AT M o S o &, XAk
S R XU AR T 3R, S 5 ZE BN Bl ik s (H A 10% 2
A B Bl O 56 42 5 S A, 3K BB 40 K il
ZERAE — o KU, 18 G A 513 T 28] AR S il i)
o7 28 0 PRI M | 2 1 2 0 380 3 ik s 2 AN L o

*1 BEEMNABENBRULEXR[(H(%)]

M Bl T WHES XEeES R
SN ERPKFE S sk 102 24(23.5) 61(59.8) 12(11.8) 4(3.9)
BRI S 30 18(60.0) 9(30.0) 1(3.3) 2(6.7)

2.2 AWM BEILRE| RES T R 6 #F IR L

A RS NG ISR G S AT R k5
I TR ER K O AN IE & 84S, Horp e s s 1/
3 <3 mm) , PR KRR 5 B0 B AE 4 ], B 4R
R EE . X B AL G L T M
PLZERI T o
2.3 maEF AR

PHZH B4 T 3R R 100% 5 565 1 41 28 il ) 2h %
HARELE A 4L BALT B 415 A 2H S bk 2 i st ]
W1 /DT B A S K 2F fI B ) (P <0.05) , A 411 i
ik 2 i Bsf (6] BH S 2 B4 B ik 2 o B E] (P <
0.05) ;A dF KAEDTF B 41, Horpr A 21 BB i Bk 2
HJG AP R BTG H BRI 1 1], B 41 H BLiR 5
Bk 3 1, BN <2 em) J5 55 0IE 53 J5 28
FL Ry, 12850 f5 TC I 2B AT IR T IS 28 AR A i e
38 1 1 6 P LSRR 28 o 0 Bl ik A 2 R e R

oL A 4133 ], B 415 ], [ o R LB A 410 T B
H,2 HYPICERIFARAE (R 2) .

3 g

TRTHIKCEAE AR S e ISF I 980325 ) 1033 B 2 —
HR RS [ AR 5 < R [ Y02 A P LA
FILP U UCE T B LA E R 157 (2
SCHRLS =7 1418 & UGB AT (88 DR BKCELAE AR O i 4
BT AL, AT R KRS T R TR
KB A G i O 5 ZE AR A 51 5 R E L5
RPN, 20 A8 5 1 OB T 1R 1 TR 2850 I
RBHE BB F L IRE AT P LA 3 e AR
HEVCAT I B 7 B AR A T PP O K L I (8 P
PG | 2 A, R R HE A L ST R e LA
P T A S, 0 28 75 5 15 i o 2,
SRR T AL A AE SR SN 7 51 5 TR ok 20
BEEAEE N AR IR . HFTERE oL
BREA RN R 85% ~99% , I A AE N 10% ~20% ,
SEFF AAE A FEIR OIS | Hh L M =M 45, 7 B
I MR A o R R i R AR £ A A
LA PR AR P S5 R K LA L 22 02 AR AN TS 5 A
FHRIEMZK . § Prakash % HGEAH 5% (18 #
TELES TR A 048 57, 117 Maecken 251 4258 600
PR B AT PR A e R A I 20% 1) J8 3 SN
FRAVE T S Sl BK AR i AL, X9 0 S B AR AR SRR
itk 1) S (SR AR ME 52 35T PR A K 90 A 1) S oz, 3L
TERIRING X T S0 R A, i TR E A
FIRFADK I 5 B2 IR TR , W o 5 S A R W %o
TR R i (4 B DRI KR A A T BB A T
PEMAE P B, OCTE B XM AEE N MR
o TN T B RO ELARC &, AR R 2 56 A
A L S B LA 2R XU AR R o
ST, BATAT UEHER B4 1 EF T 00, 1L
EARSEOUN  WRERE AL, $5% 2 R 5, A I A
AR SRAE " o SR A 25 R TR 7 T LA O A o
o 2R P FRBKATAE ML BRAE , ST PGS , IR ANE

x2 WHEZEEHRE . F1$FRRNE SEFRHEE . FREBRILE

415 B EERIE(%) 1RGN (%) FHZERIE T E (min) FfA5E[ M RFEIK] (%) EE2 AN (%) ]
A

HNEK 102 102(100.0) 98(96.0) 7.15 £2.59° 0(0.0) 2(1.9)

bk 30 30(100.0) 28(93.3) 7.43 £3.29° 1(3.3) 1(3.3)
B4

HlEk 60 60(100.0) 42(70.0) 11.24 £6.49 3(5.0) 4(6.7)

J bk 8 8(100.0) 5(62.5) 12.80 +5.78 1(12.5) 1(12.5)

a: P<0.05,15 B 2Lk



http: //aammt. tmmu. edu. cn

2 =B K2R ,2016,38(19) 2181

ey DO e i 0 N s e LR T
SO 22 5 R 2 B R IR Y o T RO SR
2R EE R 8, 28 I TR A ST, A R RESE N
ZE IR KB (R MU BT, S
ST I TR K T LA B R R
AT EA T 2 J N PIALG I OO LR, B 51 5
HPER I RARTH 4, X 182 NN TE
P 5 | 5 IR S 1 i 2 JUK 75 5 3 S s B JOR 20 e o A )
YL, AUFTE A G U5 1R R ]
Py, Z R 1] I S e, 9 1R R A

ZER R AT T R S L - D 2 i
LRGeS LN E NVARS =€) Ny e Y C DR IR M E 7
ko QPIRFIKTEGEK T30 T 5 T2 T8 s 4, 4 fil
TR S 2 S MR W AN TE 2, I R R Sk 45 i
KA . HRTEN S22 2R AT U s U151 507 20, R
EA NI PE T FRATT— s 45 o A5 o 1 1 Oy
R, A5 LS T E I &R 5 20t
AR T VLS 22 AR T K A A8 62 B, A G HE A LA
SCLA BB P ATIT SR S5 O, e 3% mT LR 20
HEe, H TR I . @ gl FR p R R E
SBETIOR  WFIRCP RS, R BRI 2 5 5 R I 2 e A1
JULPA) 55 3 B A S R AR Bl R R R 2R

ARBTG5 T 8 M, X T R
NERE LB B E R R 515 & 0B AR5
A 6 T T SR A P M s A 07 PR P 5 5 T TR
JKCE A A PR — I

L L i RS G | 2 WA el T 2 AR, aT LA
PEmieR U BFZE R AR, e o i ] b aed 22 2
20 BB ORI D8I SOAE , (EARAE L RGBT (8
HOTRRIK B A P I

SE k-

[1] Niyyar V D, Chan M R. Interventional nephrology: Catheter
dysfunction--prevention and troubleshooting [ J]. Clin J Am
Soc Nephrol, 2013, 8 (7): 1234 — 1243. DOI. 10. 2215/
CJN. 00960113

[2] Xue H, Ix ] H, Wang W, et al. Hemodialysis access usage
patterns in the incident dialysis year and associated catheter-
related complications[ J]. Am J Kidney Dis, 2013, 61(1)
123 - 130. DOI; 10. 1053/j. ajkd. 2012. 09. 006

(3] I B2 B b o i e ph v A7 B 02 I VR v A P 2 .
o [ ML AT P LA B AR B8 1 0 (0]
Wk, 2014, 13(8): 549 - 558. DOI; 10.3969/]. issn.
1671-4091. 2014.08.001

[4]Aydin Z, Gursu M, Uzun S, et al. Placement of hemodialysis
catheters with a technical, functional, and anatomical view-

point[ J]. Int J Nephrol, 2012, 2012. 302826. DOI. 10.

1155/2012/302826

[S] T, LA, 87, 5. KEWLERPE MR ST 84
LA T8 3 e I RAE AT IR A [T ], e B 2%
A&, 2015, 31(8): 579 - 582. DOI; 10.3760/cma. j. issn.
1001-7097.2015. 08. 004

(6] FAZHr #te sk, 45, LRI 8 UL HOE AT 1M
BRI HR B B RS [T ], R AR B 2R A
2014, 30 (12). 897 —902. DOI. 10. 3760/cma. j. issn.
1001-7097. 2014. 12.003

(7] skmgfe, 2, EAME. IS ARLERFIEMIROE AT B 1
fesr i i (], P gL, 2015, 14(11) : 698 ~
702. DOI. 10.3969/j. issn. 1671-4091.2015. 11.015

[8] Lorchirachoonkul T, Ti L. K, Manohara S, et al. Anatomical
variations of the internal jugular vein: implications for suc-
cessful cannulation and risk of carotid artery puncture[J].
Singapore Med J, 2012, 53(5) . 325 -328.

[9] Prakash J, Takhellambam B, Ghosh B, et al. Subclavian ar-
tery-internal jugular vein fistula and heart failure: complica-
tion of internal jugular vein catheterization[ J]. J Assoc Phy-
sicians India, 2013, 61(2): 142 - 144.

[10] Maecken T, Marcon C, Bomas S, et al. Relationship of the
internal jugular vein to the common carotid artery: implica-
tions for ultrasound-guided vascular access[J]. Eur J An-
aesthesiol, 2011, 28(5) : 351 —355. DOI. 10. 1097/EJA.
0b013e328341a492

[11] Troianos C A, Hartman G S, Glas K E, et al. Special arti-
cles: guidelines for performing ultrasound guided vascular
cannulation: recommendationgs of the Amercican Society of
Echocardiography and the Society of Cardiovascular Anesthe-
siologists [ J ]. Anesth Anglg, 2012, 114 (1). 46 - 72.
DOI; 10.1213/ANE. 0b013€3182407cd8

[12] Wallace J R, Chaer R A, Dillavou E D. Report on the He-
modialysis Reliable Outflow ( HeRO) experience in dialysis
patients with central venous occlusions [ J]. J Vase Surg,
2013, 58(3): 742 -747. DOI. 10. 1016/j. jvs. 2013. 02.
018

[13] VIR, R, ™ —#, & BAE 0T 3R IKCEE
TERAD FERRE R R PRI ()] PP Ey,
2014, 12(4) . 578 =579, 654.

[14] Ortega R, Song M, Hansen C J, et al. Videos in clinical
medicine. Ultrasound-guided internal jugular vein cannula-
tion[ J]. N Engl J Med, 2010, 362(16) ; €57 —e57. DOI;
10. 1056/NEJMvem0810156

[15] Chittoodan S, Breen D, O’ Donnell B D, et al. Long versus
short axis ultrasound guided approach for internal jugular
vein cannulation: a prospective randomised controlled trial
[J]. Med Ultrason, 2011, 13(1): 21 -25.

(1¥#5:2016-03-03 ; f&[H] :2016-03-19)
(% £ %)



