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ABSTRACT Objective: The aim of this study was to investigate the clinical value and the advantages of the improved peripherally
inserted central catheter (PICC) guided by color Doppler ultrasound. Methods: Forty-two patients with malignant tumor history were
included in this study. They all needed PICC and were not suitable for blind puncture because the superficial veins were not palpated.
The improved PICC guided by color Doppler ultrasound were used. The improvements included the use of puncture frame on the probe
and the substitution of one-off anesthesia needles for puncture needles in Seldinger package. The puncture success rate and the
complication rate were analyzed and compared with 23 patients using standard PICC. Results: Both the improved PICC and the standard
PICC had a 100 % puncture success rate. One-time success rate of the improved PICC and standard PICC were 97.6 % (41/42) and 91.3
% (21/23). And the difference was not statistically significant (P>0.05). Two patients with improved PICC had complications, including
one case of local edema and one case of catheter heterotopia; six patients with standard PICC had complications, including two cases of
local edema, one case of catheter heterotopia, one case of phlebitis and two cases of local infection. And the difference of the
complication rate was statistically significant (P=0.019). Conclusions: The improved PICC guided by color Doppler ultrasound had
higher success rate and lower complication rate compared with standard PICC and it was worthy of clinical promotion.
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Fig. 1 The target vein was shown by B-mode ultrasound(A), color Doppler ultrasosund(B) and pulse Doppler ultrasound(C)
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Fig. 2 The ultrasound image showed that the needle tip(left), the guide

wire(right) in the vein
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Tablel Comparison of successful rate of improved PICC and standard PICC

One-time successful cases Two-time successful cases

Number Successful rate
(%) (%)
Improved PICC 42 100 % 41(97.6) 1(24)
Standard PICC 23 100 % 21 (91.3) 2(91.3)
R 2 MR PICC R4 PICC F & EXTEL
Table 2 Comparison of complication rate between improved PICC and standard PICC
Improved PICC Standard PICC
Local edema 1 2
Catheter heterotopia 1 1
Phlebitis 0 !
Local infection 0 2
Total 2% 6

Note:* P<0.019 compared with standard PICC.
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