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Abstract

Objective: To evaluate the clinical application of tunnel and subcutaneous extension puncture tech-
nique in the central venous catheter (PICC) placement through peripheral vein, in order to provide
areference for patients to choose the appropriate catheterization technique. Methods: The Chinese
(CNKI) Academic Literature Database, Chinese Science and Technology Journal Database (VIP), Pub-
med, and Web of Science databases were searched to comprehensively collect studies related to the
application of tunneling and subcutaneous extension puncture techniques in PICC, and the litera-
ture was screened in strict accordance with the established literature inclusion and exclusion cri-
teria, and the quality of the literature was evaluated; RevMan and R software was used to Meta-
analyze the extracted data, and the OR values of hazard ratios of complication rates of tunneled PICC
(tPICC) and extended subcutaneous route PICC (esrPICC) compared with conventional PICC (cPICC)
were used as effect indicators to evaluate the clinical application of the two puncture techniques
compared with conventional PICC puncture techniques, respectively. Results: A total of 12 papers
with 1106 cases (tPICC vs. cPICC 9, esrPICC vs. cPICC 3) were included. Meta-analysis showed that
the risk of complications was 0.08 times higher in patients with tPICC technique placement than in
those with conventional placement (ORcombined) = 0.08, 95% CI: 0.05~0.12, P < 0.00001); patients
with the risk of complications was 0.14 times higher in patients with esrPICC technique placement
than in those with conventional placement (OR(combined) = 0.14, 95% CI: 0.07~0.26, P < 0.00001). By
combined analysis of the included literature, the complication rate was 7% (95% CI: 0.02~0.15,P <
0.01) for tPICC and 21% (95% CI: 0.06~0.36, P < 0.01) for esrPICC. Begg’s funnel plot test showed no
publication bias in the included literature and the results were more reliable. Conclusions: tPICC
and esrPICC significantly reduced the incidence of PICC catheter-related complications compared
with cPICC, respectively, and tPICC was more effective than esrPICC.
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Figure 1. tPICC schematic diagram
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Figure 2. esrPICC schematic diagram
2. esrPICC ;REE

SR L AR A e 1 75 I8 SR B T B PICC ARSE IR BRI & B 2R, (BB T-B =t b &
G ARBAT LB PRI 70, B 7 S PR AR SR R AR . AR 50385 43 BI%) tPICC A esrPICC
5 cPICC #H LL AR IT AORE FIRUR BE1T Meta 08T, NIRIR B8 7 A& BIEFRIR LS5 K i .
2. EINEFE
2.1. WERE

7EH E (CNKI 2 AR SCER A . o SCRH AT EE 2 (VIP) . Pubmed. Web of Science ¥ G 2 k&
IR A 2012 4F 1 H~2022 49 H 13Tk, RIRAER HI N 2022 429 H 20 H . 30k 2 1 N : BEiE PICC,
A& 474 Tunnel PICC.
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Figure 3. Literature screening process diagram
3. EkTRIERIZE

Table 1. Basic information of tPICC research
= LPICCHARERIER

- & ey FER (D) FEARL RIERIENEL
Ty AR WA oy vl Wiedl  wigA W4l omd

FHyEER[10] 2022 46 45.98 £ 2.07 47.33+2.11 46 46 4 38

BRI [11] 2021 106 58.07 + 10.54 60.94 +8.25 52 54 3 22
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g3k
2R [12] 2021 104  5342+16.85 51.32+17.46 52 52 1 19
JEM[13] 2020 76 51.42 +2.66 51.34+2.71 38 38 8 28
HE iR 14] 2020 168 NG NES 84 84 4 34
41 [15] 2020 110 it it 55 55 2 11
73 it [16] 2022 60 9.51 +2.66 7.21 +3.54 1 30 9 30
Xiao Mao 2021 130  4564+11.59  47.95+11.96 65 65 23 54
Fang [17]
M?{g K 2018 60 5457+9.18  55.17+9.36 30 30 0 6
Table 2. Basic information on clinical research of esrPICC
% 2. estPICC IERMAREREE
e REE BREA (R FEA R EIFRAENEL
i & R4 Uil WAL XMERA kel R4l
X413 [19] 2022 120 43.89 £6.11 44.19 +5.27 60 60 5 23
HAEE[20] 2021 80 50~78 49~79 40 40 12 30
TLHTE[21] 2021 46 60.05+16.70  64.72+16.91 25 21 7 16

3.2. YN RE T

A #5398 RCT [10]-[21]. 7 WA 5K FH BENL 2 7235 [11] [14] [16] [18]-[21], 1 TikH 55 R H & 45
Bk [15], 4 DT R B K BEAL A4, BT IR AVEREIR[10] [16] [18] [20]s 1 TGUAFF 5% 15t A SR FH BEATLAS 1 1)
77 AT B RR R [17], oAt 11 TR 5T 3 R 3R R FLRag 30 YA SIS 58 AN 5 K 45 5 abn ik
H[10]-[16] [18]-[21]; 12 THiMF 7T &5 R BE 54 75 15 52 #6[10]-[21]; 3 WM T S RE AR /N 1 1o UG D 145
[17][18] [21], 3 TiffF i ok A I H AR AR 72 [10] [15] [20], 6 TUAF 7T A 4 S oAb Aw e [11]-[14] [17] [19], tPICC

TINSCIR R VP WK 4. B 5, esrPICC g\ SCHRR &= VN ILIE 6+ & 7.
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Figure 4. tPICC literature bias risk percentage chart
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Figure 5. Summary of risk of literature bias in tPICC
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Figure 6. esrPICC literature bias risk percentage chart
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Figure 7. Summary of risk of bias in esrPICC literature
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3.3. Meta SHTER

3.3.1. tPICC By Meta &#f

VAN 9 T SCBREEAT 7 b B 5 I ARCRE I R ARG O, IR 2H I A R A2 %60 10.18% (46/452), it
R4 N 48.68% (221/454), K H tPICC M3 AH I ARE K A= 28 B AIC T-H U PICC B AR, Meta 734k
RILE 8. FRMHMIGLE R TR, 12=0%, P=058; FitE/NT 50%, FTLLKH [ &R E AT Meta
S3HT, 455 OR=0.08, 95% Cl: 0.05~0.12, 75 H A%t & X (P < 0.00001). HittAI LAy tPICC 1]
DA 2 PRAR S A SR RO R AR 26, B AR T cPICC.

Experimental Control Odds Ratio Odds Ratio
tudy or Subgrou Events Total Events Total Weight M-H, Fixed. 95% CI M-H, Fixed, 95% CI
Mao-Fang Xiao 2021 23 65 54 65 18.5% 0.11[0.05, 0.25] -
Maria, K. 2018 0 30 6 30 3.4% 0.06 [0.00, 1.15] D e —
Titiig 2022 1 30 9 30 4.6% 0.08 [0.01, 0.68] -
H 4 2020 2 55 1" 55 5.6% 0.15[0.03, 0.72]
TR 2021 1 52 19 52 9.9% 0.03[0.00, 0.27]
s 2020 4 84 34 84 17.2% 0.07 [0.02, 0.22] -
Ja M 2020 8 38 28 38 11.7% 0.10[0.03, 0.28] -
[y 2021 3 52 22 54 10.8% 0.09[0.02, 0.32] -
F5E 2022 4 46 38 46 18.4% 0.02[0.01,0.071 — =
Total (95% Cl) 452 454 100.0%  0.08 [0.05, 0.12] <>
Total events 46 221

Heterogeneity: Chi? = 6.60, df = 8 (P = 0.58); I = 0%

Test for overall effect: Z = 11.79 (P < 0.00001) 0.005 0.1 1 10 200

Favours [experimental] Favours [control]

Figure 8. Meta analysis of postoperative complications in tPICC
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4170 57.2% (69/121), K esrPICC J5H] PICC S MH R IFAE R LR RALT H M PICC EE R, Meta
IR 9. FFIERIGL R ER, 12=0%, P=0.97; FFIE/NT 50%, i LR [ 52 250 i
17 Meta 43#7, 255 OR = 0.14, 95% Cl: 0.07~0.26, %7 EH G iT#E X (P < 0.00001), Htnl LLAK
esrPICC W] L3 BRI AR RORE I R A%, B 22T cPICC.

Experimental Control Odds Ratio Odds Ratio
__Study or Subgroup _ Events Total Events Total Weight M-H, Fixed, 95% CI M-H. Fix % Cl

x|z 1) 2022 5 60 23 60 38.6% 0.15[0.05, 0.42] =
ek 2021 7 25 16 21 22.9% 0.12[0.03, 0.46] "
I 2021 12 40 30 40 38.5% 0.14[0.05, 0.38] =
Total (95% CI) 125 121 100.0% 0.14 [0.07, 0.26] -
Total events 24 69

e (hi2 = - - 2= 00 } } } t |
Heterogeneity: Chiz = 0.05, df =2 (P = 0.97); I? = 0% 0.01 01 1 10 100

Test for overall effect: Z = 6.09 (P < 0.00001) Favours [experimental] Favours [control]

Figure 9. Meta analysis of postoperative complications in esrPICC
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3.3.3. HEHFE Meta ST

TN tPICC I FEHEAT S R PR VA, 12 =86%, SJ5i 1 KT 50%, FIt LR BENLBN AL 1T Meta
5387, 453 Proportion = 0.07 (95% CI: 0.02~0.15), 1/& 105 54b, X H R B8 = 25 5 (12 > 50%),
BATIE— B BRI BURME BT, R EIR, PIRSCIE J SR IE[13] [17], T RAHERR, HARSCHR 12=0,
Proportion = 0.05 (95% CI: 0.03~0.09), £5R{KIHFaE . XF esrPICC HIBFEFE 347 7 R HEVEAG 12 = 80%, )i
PERT 50%, ALK FHBEAL RN AL3EAT Meta 38T, 455 Proportion = 0.21 (95% Cl: 0.06~0.36), 41/
11. ZRA LA Mt REH tPICC BRI T8 AH ORI SO AR T esrPICC.

Weight Weight
Study Events Total Proportion 95%-Cl (common) (random)
FiEFa 2022 4 46 —H— 0.09 [0.02;0.21] 102% 11.1%
FRER 2021 3 52 —%r— 0.06 [0.01;0.16) 15%  11.3%
2R 2021 1 52 =— 0.02 [0.00;0.10] 115%  11.3%
ok 2020 8 38 | ——— 0.21 [0.10;0.37) 84%  10.8%
#1818 2020 4 84 0.05 [0.01;0.12] 186%  11.9%
HE£T 2020 2 55 —H— 0.04 [0.00;0.13] 122%  11.4%
F8IE 2022 130 == —— 0.03 [0.00;0.17) 66% 10.3%
Mao-Fang Xiao 2021 23 65 ' 0.35 [0.24;0.48) 144%  116%
Maria K 2018 0 30m—H— 0.00 [0.00;0.12) 66%  10.3%
Common effect model 452 <I> 0.08 [0.05; 0.10] 100.0% -
Random effects model —_— 0.07 [0.02; 0.15] -~ 100.0%
Heterogeneity: I° = 86%, ° = 0.0302, p <0.01 ! T J !
0 01 02 03 04
Figure 10. Meta analysis of single group rates of postoperative complications in tPICC
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Weight Weight
Study Events Total Proportion 95%-Cl (common) (random)
X&) 2022 5 60— 0.08 [0.03;0.18] 714%  40.7%
RiEB 2021 12 40 et 0.30 [0.17;0.47] 173% 318%
BEEE 2021 7 25 i 0.28 [0.12;0.49] 113%  275%
Common effect model 125 === 0.14 [0.08;0.20]  100.0% -
Random effects model ———E—— 0.21 [0.06; 0.36] - 100.0%
- | S E— —
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Figure 11. Meta analysis of single group rates of postoperative complications in esrPICC
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Figure 12. tPICC funnel plot
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Figure 13. esrPICC funnel plot
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AL B B TS A, R ILREE R TE PICC A N R BN AR

B%iE PICC A& 4MA BN OB K FE M — i AR, J&7E cPICC Hifil A — N F7 R B ks i 4 %
PO 5 38 DT R — T8 22 4 Br e, M PRI I R E (1 = K A %6 . %3 PICC 434 tPICC Al esrPICC,
X2 tPICC #RAES SeAE M 2 R R ZERIE N S, PRI SR 77 1 S0z O 2~5 om ARAE 9 K Jbk 28 3l
M RS R AE W 2 R NG AT O RE IS, ) R R T E AT R g, 1T esrPICC #E4E
WAE B AT 2~2.5em Ja FRIE AN S, MA@ R R T T — gl 7558 R 44U T
BEiE L E S E AT A R IE LS [22]-[24], BR2 S A4k IR EIG KA 5T, LA 2 B PICC 7ER%
R FORE R AL R . Dai C F Paras-Bravo 25[8] [25]7¢ B B¥i £ A AT At 1IE 7 i S48 15 8 Bk L 51 79
By AR s [7] [8] [26] [27]1F Siie ok & my DAL 5487 HY 1 32 128 e ik 2 0 0 IR B AR 0ie 548 R R A 5t
A 38 A 9 BTG G UG, s RS AT R Maria K Z5[11] [18]35 H i N AL 400t S48 1 JJe S48 hn i & 22 1] ) B4
TIRAEH DAL S R BB EEH, ESEALWNE), SFEBASRA B

A meta 73 45 7 tPICC 2K A2 I ACRE B XS A cPICC 1) 0.08 £, esrPICC ZH & A FF A i iy UG
N CPICC 1) 0.14 5o Wil g il R 58 Mg il B AR AL, 3507 8 38 BRI T AORE I R A2 UKE o SR, X T
B R E IR RRE B AR IEAFAE S, Bk, FRATIEXS tPICC Ml esrPICC X Wi B4 R T T s 4 %
(11 Meta 7B A Il R 70 B 7 AR RIS H KA . A% Meta 7045 R tPICC AR J5 1 R E K A %
N 7%, estPICC AR JgIFRAEREFRN 21%, FW] tPICC 5 esrPICC 7 ARS8 A1 58 I RORE & A R J7 T
R HTREATREAN R esrPICC fE/2 i1 Matthew Z5[28]7E 2017 SE AR, KIBHAEE, B
REE BT B SRR RIE AL A THAR 55 07 TR A TESE EE NG+, BT TG0 — 45V Fm vH in K 2 i e
FZ: esrPICC ff I ZF FIEF AR B ITM R TR, HEetld 5 om AN MR FREIE, 755 R (R n] 6e
2250 MV BESE RS 1, B B PO, HE SEGESM L, 6 BRI SR A
1M tPICC (18 AT IE B8 A7 47 1) B 1 1) 2 12 45 [29] [30],  #AE NS4 o] LIARHRE Bz T B I (1 K B R B AE 1 T AL,
Pl SR 1) 545 B AN 2 PTG ZLRIBS . i 5 A0 S N IS R, BRAE N DI T DLIE I 1 R o o A e
B3 2 A M [9]. FTLA tPICC M T esrPICC TE FRARH A & AR 3R U5 T BT & AR . #A1M, tPICC 1
ORI 75 ZAT R, R i, BN E R, I esrPICC R HHMT — IR g R, —ERE
R R TR . R, AR R SRR LR B X R PR E R AR A S AL, AIGRE
B PRSR IR AT 15 K BRI .

H A ¢ B AR Bl HLG BB L B 8 /b, I8 5k/b tPICC 5 esrPICC AL REIRIQHT 72, AT LA
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