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A b s t r a c t

Introduction: Peripherally inserted central catheters (PICC) are a type of deep venipuncture, for which the catheter 
tip malposition rate is high. 
Aim: To examine the feasibility of preventing catheter tip malposition during PICC placement using an ultra-
sound-guided finger-pressure method to block the internal jugular vein. 
Material and methods: We conducted a double-blinded randomized controlled trial (RCT) at a tertiary public hospital 
in Hubei province, China. A total of 600 patients were recruited and randomly allocated to the ultrasound-guided 
finger compression method (UGFCM) and traditional partial head method (TPHM) group (n = 300/group). Inci-
dence of catheter tip malposition was assessed as the primary outcome of the study. A systematic literature re-
view and meta-analysis was performed. We searched MEDLINE, EMBASE, Cochrane Library, China-National Knowl-
edge Infrastructure, and Chinese Biomedicine Database and performed publication bias and sensitivity analyses on  
10 extracted studies. 
Results: There were no significant differences in baseline demographic and clinical characteristics between the two 
groups (p > 0.05). Overall incidence of catheter tip malposition was significantly lower in the UGFCM and TPHM 
group (1.67% vs. 10.3%) and particularly the incidence of malposition in the internal jugular vein (1% vs. 9%). In 
the meta-analysis of 10 eligible studies, with 1263 cases using the UGFCM method while 1261 adopted the TPHM 
method, the results showed that the incidence of catheter tip malposition was significantly lower in the group using 
the UGFCM method (OR = 0.17, 95% CI: 0.11–0.27, p < 0.01), which is in line with the results of our RCT study. 
Conclusions: This study may add valuable evidence on adopting the finger-pressure method for blocking neck veins 
to reduce the incidence of catheter tip malposition, particularly in the internal jugular vein.

Key words: peripherally inserted central catheters, internal jugular vein, intraoperative malposition, catheter tip, 
tumor chemotherapy.
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Introduction 

Peripherally inserted central catheters (PICCs) are 
venous access devices, which are commonly used in 
clinical practice for infusions in both hospitalized pa-
tients and outpatients [1, 2]. Venous access devices 
can effectively reduce repeated venipuncture and the 
stimulation of blood vessels when using chemother-
apy drugs or high permeability liquid. It is believed to 
be one of the most reliable tools for central venous 
infusion [3–6]. PICCs are performed as a type of deep 
venipuncture, for which the catheter tip malposition 
rate is as high as 34.2% [7]. Because of operative 
reasons and the patient’s physical condition, illness, 
and condition of their blood vessels, during catheter-
ization, the catheter tip can be malpositioned into 
veins, including the internal jugular, axillary, thorac-
ic, azygos, and subclavian. Catheter tip malposition 
into the internal jugular vein occurs most frequently 
[8]. Without timely correction, catheter tip malposi-
tion into the internal jugular vein can cause severe 
complications, such as cranial nerve damage, phle-
bitis, catheter blockage, and vein thrombosis [9–13]. 
This may also result in a secondary catheterization 
[8], catheter instability, reduced indwelling time, or 
local infection [14].

There are no effective methods to prevent cath-
eter tip malposition during PICC placement. Most 
clinicians use the method of puncturing under guid-
ance by means of an instrument, such as digital gas-
trointestinal X-ray, radiotherapy simulation location, 
or two-dimensional and color Doppler ultrasound 
[15–19]. These methods not only increase the costs 
of treatment, but also increase radiation exposure 
for both operators and patients. The traditional clini-
cal practice has adopted a technique involving partial 
head-turn to prevent catheter tip malposition. When 
the catheter tip reaches the position of the shoulder 
joint during PICC placement, patients are instructed 
to turn their head to the operator with their lower 
jaw near the sternum handle tube to block the in-
ternal jugular vein. However, this traditional method 
has some limitations; in particular, the catheter tip 
can easily enter the internal jugular vein if patients 
are uncooperative. A  previous study reported that 
the incidence of catheter tip malposition into the 
internal jugular vein during PICC insertion using this 
‘traditional method’ is as high as nearly 20% [20].

In recent years, some studies have reported the 
effects of using an ultrasound-guided finger-pres-

sure method to block the internal jugular vein during 
PICC placement to prevent malposition of the cath-
eter tip, but the quality and effect of these studies 
lack a unified system of evaluation and meta-anal-
ysis. Approximately 1000 patients undergo PICC 
placement annually, within the university affiliated 
hospital. In the process of PICC placement, team 
members of the intravenous treatment center have 
attempted to use an ultrasound-guided finger-pres-
sure method to block the internal jugular vein in 
order to prevent catheter tip malposition into the 
internal jugular vein. 

Aim

We therefore performed a  randomized con-
trolled study to compare the incidence of catheter 
tip malposition between cases in which the ultra-
sound-guided finger-pressure method was used 
and those in which the traditional method was ad-
opted to block the internal jugular vein during PICC 
placement. We also performed a  meta-analysis of 
the published literature to evaluate the effect of an 
ultrasound-guided finger-pressure method to block 
the internal jugular vein on the prevention of cath-
eter tip malposition into the internal jugular vein 
during PICC placement.

Material and methods

RCT study

We designed the study as a  randomized, con-
trolled comparison between two methods for block-
ing the internal jugular vein during PICC, including 
the ultrasound-guided finger compression method 
(UGFCM) and the traditional partial head method 
(TPHM). The study was designed in collaboration 
with the Vascular Access Team, the Oncology Unit, 
and our hospital management. 

The study recruited oncology patients who un-
derwent insertion of a PICC at the cancer center of 
our hospital between June 6, 2013 and December 
2014. Inclusion criteria included patients who were: 
1) receiving chemotherapy or long-term transfusion 
in need of PICC placement; 2) age ≥ 18 years old; 
3) without history of neck trauma; 4) without supe-
rior vena cava compression syndrome; 5) without 
swelling lymph oppression under the alar. Some lo-
cal contraindications for PICC insertion or refusal to 
participate in the study were exclusion criteria. A to-
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tal of 600 patients who met the study criteria were 
recruited in this study. 

Using simple randomized grouping, the 600 pa- 
tients were assigned numbers 1 to 600 sequen-
tially on admission, and then subsequently as-
signed numbers from a random number table. Ran-
dom odd numbers were assigned to the UGFCM 
group and even numbers to the TPHM group, with  
300 patients per group. The 2 groups were simi-
lar with regard to socio-demographic and clinical 
characteristics, such as age, gender, site of catheter 
insertion, catheterized vein, clinical diagnoses, etc. 
with p > 0.05 based on the independent t-test and  
c2 test (Table I).

There were designated teams to place the PICC. 
For practical purposes, operators in the center used 
the type of catheters with which they were familiar. 
Either 4-Fr or 5-Fr catheters were used depending on 
their intended purpose. All PICC were placed using 
a  sterile technique, with similar standards in each 
intravenous treatment center.

Catheterization procedure

First, in preparation for the PICC placement the pa-
tients’ peripheral vasculature was evaluated. Patients 
and their families were informed of the necessity of 
the procedure, its key points, and possible complica-
tions, and written informed consent was obtained. 
Operators used ultrasound to guide their marking of 
the internal jugular vein of the puncture side, which 
is located in the cross section of the supraclavicular 
fossa, near the sternoclavicular joints (the internal 
jugular vein and carotid artery are parallel, and the 
internal jugular vein is blocked under the probe pres-
sure, while the carotid artery shows obvious pulsing). 
Second, in the process of catheter insertion, the basil-
ic vein was the optimal vessel for catheter insertion, 
followed by the elbow and cephalic veins. Routine 
disinfection and application of sterile towels were re-
quired before puncture. The catheter was delivered 
at a slow, constant speed to the superior vena cava, 
once the puncture was successful. When the cathe-

Table I. Patients’ characteristics

Parameter UGFCM (n = 300) TPHM (n = 300) t/c2 P-value

Age [years] mean ± SD 52.93 ±16.43 52.97 ±13.29 0.026 0.980

Sex, n (%):

Male 142 (47.3) 134 (44.7) 0.075 0.784

Female 158 (52.7) 156 (55.3)

Height [cm] mean ± SD 166.04 ±7.72 165.42 ±7.36 0.277 0.758

Weight [kg] mean ± SD 64.97 ±9.71 64.64 ±10.52 0.046 0.955

Site of catheter insertion, n (%):

Left arm 154 (51.3) 156 (52.0) 0.027 0.870

Right arm 146 (48.7) 144 (48.0)

Vein of catheter insertion, n (%):

Basilic vein 249 (83.0) 251 (83.7) 0.049 0.976

Cephalic vein 29 (9.7) 28 (9.3)

Median cubital vein 22 (7.3) 21 (7.0)

Cancer types, n (%):

Lymphatic tumor 61 (20.3) 62 (20.7) 0.014 0.905

Breast cancer 56 (18.7) 57 (19.0)

Stomach cancer 30 (10.0) 28 (9.3)

Rectal cancer 49 (16.3) 49 (16.3)

Pancreatic cancer 33 (11.0) 34 (11.3)

Cervical cancer 32 (10.7) 33 (11.0)

Other cancer 39 (13.0) 37 (12.4)

UGFCM – ultrasound guided finger compression method, TPHM – traditional partial head method.
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ter reached the shoulder joint position, the assistant 
stood on the puncture side, and used four fingers of 
their hand to press the site of the internal jugular vein 
cross section, as the operator(s) continued to gen-
tly, consistently insert the catheter to the predicted 
length. Next, the intubation sheath and supporting 
godet were withdrawn, ensuring that the catheter 
was adequately fixed with a transparent sticker and 
a Stat Lock, and well connected with a heparin cap. 
X-ray fluoroscopy was performed to confirm that the 
position was appropriate and corrected, if necessary. 
Other operating procedures and considerations were 
consistent with conventional PICC insertion.

The control group was treated using the conven-
tional PICC insertion method. After evaluation by the 
intravenous treatment team, an assistant instructed 
the patients to practice the chin-to-side-clavicle posi-
tion exercise as much as they were able to move their 
chin to the side of the clavicle, especially towards the 
puncture side, to facilitate coordination during the pro-
cedure. In the process of catheter insertion, the basilic 
vein was the optimal vessel for catheter insertion, fol-
lowed by the elbow and cephalic veins. Before punc-
ture, routine disinfection and application of sterile tow-
els was required. When the catheter tip reached the 
shoulder joint position, patients made a  lateral head 
movement with an assistant’s help, which required pa-
tients to turn their head towards the puncture side in 
order to block the internal jugular vein. Then, the head 
was lowered to bring the lower jaw close to the shoul-
der, and the catheter was advanced to the predicted 
length. Other related procedural steps and consider-
ations were similar to those in the observation group.

Measurement of incidence of catheter tip 
malposition 

The main objective of this study was to evalu-
ate the incidence of catheter tip malposition. The 
diagnosis of malposition was based on chest X-rays 
showing the catheter tip localized not to the supe-
rior vena cava, but rather in other veins, such as the 
internal jugular, axillary, thoracic, azygos, or subcla-
vian. This diagnosis excluded malpositioning caused 
by deviation of the predicted length, including varia-
tions in the atrium and ventricle.

Meta-analysis 

Literature retrieval: We systematically searched 
MEDLINE, EMBASE, the Cochrane Library, China-Na-

tional Knowledge Infrastructure, and the Chinese 
Biomedicine Database, from the time of their estab-
lishment until May 2015 using the following limits: 
article in English or Chinese. We searched for articles 
related to the finger-pressure method for blocking 
the internal jugular vein and the traditional head 
method during PICC placement to prevent catheter 
tip malpositioning. We developed a search strategy 
using the following query: [“PICC” OR “peripherally 
inserted central catheters” OR “ultrasound-guided 
finger compression method” OR “chin-to-side-clav-
icle position” OR “catheter tip malpositioning” OR 
“block the internal jugular vein”]. The reference lists 
of major textbooks, review articles, and dissertations 
were also manually searched for potential qualified 
research. 

Studies had to satisfy the following criteria:  
1) randomized controlled trials (RCT) and controlled 
clinical trials (CCT) of the compression method and 
the traditional method for blocking the internal jug-
ular vein during PICC placement to prevent intraop-
erative catheter tip malposition; 2) adult patients 
(> 18 years old) undergoing PICC placement; 3) the 
experimental group using the finger-pressing meth-
od alone or in combination with another method to 
block the internal jugular vein, and the control group 
using the traditional method to block the internal 
jugular vein during PICC placement; 4) catheter tip 
positions all determined by X-ray after PICC place-
ment; 5) outcome indicators including incidence of 
catheter malposition into the internal jugular vein 
during PICC placement; and 6) literature data com-
pleted or analysis data required can be calculated 
according to the results of the report. Studies were 
excluded from the analysis for the following reasons: 
1) reports that were repeated, of poor quality, or with 
little information; 2) non-Chinse or -English articles; 
3) review articles; 4) RCTs where investigators used 
their own study for contrast; and 5) studies that did 
not provide basic information or related interventions. 

Two independent researchers read the title and 
abstract of each article and extracted the following 
information from each study with a standard form: 
first author, year of publication, country, research ob-
ject (including exclusion criteria, method of group-
ing, category, and sample size), intervention (in-
cluding research setting, intervention and follow-up 
times, case rate and cause of the loss, detailed in-
terventions), outcome indicators (name, data type, 
evaluation index of time and corresponding values), 
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statistical methods, authors’ conclusions, and the 
evaluation of the extractor.

Ethics approval and consent to participate

Prior to the study, the ethical approval was ob-
tained from the Ethics Committee of The First Peo-
ple’s Hospital of Jiangxia District. Written informed 
consent was obtained from each patient.

Statistical analysis

Statistical analysis was performed using SPSS 
software version 16.0, and the data were summa-
rized in standard descriptive statistics. Percentages 
were compared by c2 test, and p < 0.05 was consid-
ered to be statistically significant. Review Manager 
Version 5.2 software (Cochrane Collaboration, Ox-
ford, England; http://www.cochrane.org/software/
revman.htm) was used to perform the meta-analy-
sis [21, 22]. Individual and pooled OR and 95% CI 
were calculated for the strength of the association 
between the compression method of blocking the 
internal jugular vein compared to the traditional 
method. Between-study heterogeneity was evaluat-
ed by the Q test. The fixed-effects model was select-
ed if the between-study test indicated no heteroge-
neity (p > 0.1). Otherwise, the random-effects model 
was used (p < 0.1). In the meta-analysis, study het-
erogeneity was qualified by I2, and a funnel plot was 
used to assess the possible presence of publication 
bias, with an asymmetric funnel chart indicating 
publication bias.

Results

Experimental results

From June 2013 to December 2014, 600 outpa-
tient adult cancer patients (120 cases of lympho-

ma, 113 breast cancer, 58 stomach cancer, 98 rectal 
cancer, 67 pancreatic cancer, 65 uterine neck cancer, 
and 79 other tumors) were consecutively enrolled in 
this study (Table I).

The incidence of catheter tip malposition is 
shown in Table II. The group treated by UGFCM to 
block the internal jugular vein had a  1.7% rate of 
malposition overall (5 cases) and 1% rate of internal 
jugular vein malposition (3 cases). The TPHM had an 
overall malposition rate of 10.3% (31 cases) and in-
ternal jugular vein malposition rate of 9% (27 cases). 
The overall and internal jugular vein-specific cathe-
ter malposition rates were significantly lower in the 
UGFCM group than the TPHM group (p < 0.05).

Two groups of 36 patients with catheter tip mal-
positioning were subjected to the ultrasound-guided 
pressure method to block the internal jugular vein 
under digital subtraction angiography (DSA) in order 
to correct the catheter placement. For 5 cases in the 
UGFCM group and 29 in the TPHM group the superi-
or vena cava was reached after a single adjustment. 
The success rate of correction after a single attempt 
was 94.4%. Two cases in the control group required 
a second correction, both successful, in which we si-
multaneously applied pressure to the internal jugular 
vein under ultrasound guidance and injected saline.

Meta-analysis results

A  total of 84 potentially relevant publications 
were retrieved on the basis of the search strate-
gy, which focused on comparing the effects of the  
UGFCM method and the TPHM method for blocking 
the internal jugular vein to prevent PICC tip malpo-
sition. Using the defined criteria, we reviewed the 
titles, abstracts, and full texts of all retrieved arti-
cles. Ultimately, 9 articles were included in this study 
[23–28]. One study [11] compared two types of pres-
sure method with the traditional method. To reduce 

Table II. Patients with peripherally inserted central catheter malposition

Malposition site UGFCM (n = 300) TPHM (n = 300) c2 P-value

Total malposition 5 (1.7) 31 (10.3) 19.976 < 0.001

Malposition site:

Jugular vein 3 (1.0) 27 (9.0) 20.211 0.000

Axillary vein 0 (0) 1 (0.3) 1.002 0.317

Within thoracic vein 1 (0.3) 1 (0.3)

Umbilical vein 0 (0) 1 (0.3) 1.002 0.317

Subclavian vein 1 (0.3) 1 (0.3)



Yan Zheng, Hua-Jing Zhou, Nian Tao, Yun Tian, Shu-Wen Qin, Bi-Yong Qin, Yu Xia

294 Videosurgery and Other Miniinvasive Techniques 2, June/2022

the possibility of publication bias, we included both 
comparisons and considered this report to represent 
2 studies. Therefore, 10 well-designed trials were ul-
timately included: 7 RCTs from 6 articles and 3 CCTs 
from 3 articles. The final pooled analyses included 
1263 cases in the treatment group and 1261 cases in 
the control group. Basic characteristics of the various 

studies included in the analysis are shown in Table III. 
The screening process is illustrated in Figure 1.

According to the Cochrane Collaboration medical 
bias risk assessment methods, the 10 research stud-
ies had different levels of bias (Figures 2 and 3). All 7 
RCTs were referred to “random” in the text, but only 
4 studies [11, 13, 20] reported using a random num-
ber table. The others provided no details. No studies 
reported blinding and allocation of hidden situation 
(although it is impossible for the performer to be 
blind to the pressure method and partial head meth-
od, single blinding of patients and evaluators can be 
performed). All 10 studies reported results without se-
lectivity, but the possibility of other bias could not be 
determined on the basis of the information provided.

All 10 studies adopted a pressure method (upper 
four fingers, ultrasonic probe, or device pressure) for 
blocking the internal jugular vein to prevent malpo-
sition during PICC placement in the UGFCM group 
and used a traditional method (neck or turn meth-
od) in the TPHM group.

Results of meta-analysis

As shown in Figure 4, all 10 studies reported the 
incidence rate of PICC internal jugular vein malpo-

Table III. Essential features and intervening measures of studies included in the meta-analysis

First author,  
year [ref.]

Country Study 
types

Sample number 
(test group/

control group)

Dates of collection Intervening measure

Experimental group Control group

Hu, 2013 [11] China RCT 320 (160/160) 2011.01–2012.03 Finger-pressure method Traditional partial 
head method

Press the device-pres-
sure method

Traditional partial 
head method

Lei et al.,  
2013 [13]

China RCT 326 (163/163) 2011.06–2011.12 Ultrasound guided finger 
compression method

Traditional partial 
head method

Zhang, 2012 
[24]

China RCT 200 (100/100) 2009.08–2011.05 Finger-compression 
method

Traditional partial 
head method

Din, 2013 
[20]

China RCT 111(61/50) 2011–2013 Finger-pressure method Traditional partial 
head method

Cheng et al.,  
2014 [23]

China RCT 112 (57/55) 2011.08–2012.09 Palm of hand side-pres-
sure method

Traditional partial 
head method

Lu, 2015 [25] China RCT 596 (296/300) 2010.10–2014.10 Finger-pressure method Traditional partial 
head method

Jiang et al.,  
2014 [26]

China CCT 90 (45/45) 2012.06–2012.12 Finger-pressure method Traditional partial 
head method

Ma et al.,  
2013 [27]

China CCT 216 (108/108) 2011.01–2012.12 Finger-pressure method Traditional partial 
head method

Xu et al.,  
2014 [28]

China CCT 233 (133/120) 2013.01–2013.12 Finger-pressure method Traditional partial 
head method

Figure 1. Study selection flow diagram

86 records screened by title/abstract

11 full-text articles assessed for eligibility

10 studies included for meta-analysis

22 review
25 unsuitable study designed
28 quasi-experimental study

1 full-text article about the 
contrast between the use of 

pressure methods and  
traditional method during  

PICC insertion

2 included patients under 18

75 excluded

2 excluded

1 excluded



Prevention of catheter tip malposition with an ultrasound-guided finger-pressure method to block the internal jugular vein  
during PICC placement: a meta-analysis

295Videosurgery and Other Miniinvasive Techniques 2, June/2022

sition, and we used this incidence as the main in-
dex of the effect of the pressure method to block 
the internal jugular vein on the prevention of PICC 
malposition. The heterogeneity test indicated no sig-
nificant heterogeneity between studies (X2 = 8.14,  
p = 0.52, I2 = 0%). Therefore, the fixed effect model 

was adopted for analysis. Meta-analysis results indi-
cated a significantly lower incidence rate of catheter 
tip malposition with the use of the pressure method 
(UGFCM) compared to the traditional method (TPHM) 
for blocking the internal jugular vein during PICC 
placement (OR = 0.17, 95% CI: 0.11–0.27, p < 0.01),  

Figure 2. Bias risk

Random sequence generation (selection bias)

Allocation concealment (selection bias)

Blinding of participants and personnel (performance bias)

Blinding of outcome assessment (detection bias)

Incomplete outcome data (attrition bias)

Selective reporting (reporting bias)

Other bias

	 0	 25%	 50%	 75%	 100%

 Low risk of bias         Unclear risk of bias         High risk of bias

Figure 3. Bias risk figure: evaluating the risk of bias for each of the included studies

Cheng et al., 2014 [23]

Din, 2013 [20]

Hu, 2013 [11]a

Hu, 2013 [11]b

Jiang et al., 2014 [26]

Lei et al., 2013 [13]

Lu, 2015 [25]

Ma et al., 2013 [27]

Xu et al., 2014 [28]

Zhang, 2012 [24]
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as shown in Figure 4. Publication bias of the litera-
ture on the association between UGFCM and TPHM 
method to block the internal jugular vein during PICC 
insertion was assessed by Begg’s funnel plot and 
Egger’s linear regression test. The graphical funnel 
plot shown in Figure 5 seemed symmetrical, suggest-
ing no evident publication bias. This was also accord-
ing to a subsequent Egger’s test (p = 0.247). These 
results suggested no evident publication bias in the 
10 articles. The method of one-by-one elimination 
was adopted for sensitivity analysis, and the total ef-

fect detected in the meta-analysis did not markedly 
change before and after exclusion of any one study, 
indicating the basic reliability of its results.

Discussion

In the experimental results, the intra‑procedur-
al catheter tip malposition rate was 1.67% overall 
and 1% in the internal jugular vein with the UGFCM 
method to block the internal jugular vein with PICC, 
while these rates were 10.3% and 9%, respective-
ly, using the TPHM method. Meta-analysis results 
indicated that compared to the TPHM method, the 
UGFCM method to block the internal jugular vein 
was associated with a significantly lower rate of in-
tra‑operative catheter tip malposition during PICC 
insertion. Therefore, the pressure method (UGFCM) 
to block the internal jugular vein during PICC place-
ment for the prevention of catheter tip malposition 
demonstrated a significant effect on improving the 
success rate of PICC placement, thereby avoiding re-
peated catheterization leading to the occurrence of 
phlebitis, easing the burden and pain for the patient, 
and improving efficiency by saving the time needed 
for a nurse to adjust the catheter.

The internal jugular vein is the largest vein of the 
neck, with the lower parts and the lumen often in the 
open state [28], and provides a convenient conduit 
for the catheter into these anatomical parts. Yuan 
[9] used a method of PICC placement whereby the 
assistant guided patients to perform deep breathing 
movements when the catheter had nearly arrived at 

	 0	 0.5	 1.0	 1.5
S.E. of logOR

Figure 5. Begg’s funnel plot of the overall anal-
ysis of catheter tip malposition revealed no ev-
ident publication bias under ultrasound-guided 
finger compression versus traditional partial 
head methods to block the internal jugular vein 
during PICC insertion
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erally inserted central catheter placement for prevention of malposition of the catheter tip
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the shoulder joint. While the rising and falling of the 
chest was observed in patients, the operators lifted 
the catheter at a  constant speed and immediately 
stopped progressing the catheter when the chest 
fell. A respiratory cycle corresponded to the cycle of 
a catheter. The incidence of catheter tip malposition 
was 1.57% with this technique, but patients under-
going the procedure must be skilled with breathing. 
Advancing the catheter must immediately stop if 
patients experience coughing or sneezing, and sev-
eral cycles are needed to send the catheter in to the 
predicted length according to the patient’s respira-
tory rhythm. This method is not suitable for patients 
who are critically ill or have a breathing disorder and 
is inappropriate for deep-breathing patients. Zhang 
[10] stated that when the catheter is about to reach 
the shoulder joint position, the same side of the pa-
tient’s upper limb needs to move nearer to the head, 
making an angle of 20–30°. The incidence of cath-
eter tip malposition was 2.32%. One of the other 
disadvantages of this method is changing the ster-
ile area intraoperatively, which increases the risk of 
contaminating the aseptic area. Hu [11] used finger 
compression or press machine methods during PICC 
placement and still observed high incidence of cath-
eter tip malposition: 11.25% with simple finger pres-
sure and 6.88% with the press machine method. The 
finger compression method requires familiarity with 
the internal jugular vein anatomical position; oth-
erwise, the inappropriate position of applied pres-
sure will not effectively block the internal jugular 
vein. The press machine method requires additional 
equipment, and the location pressed is close to the 
carotid sinus, creating some risk to the patient. The 
continuous pressure also reduces patient comfort; 
Lv et al. [12] suggested that a semi-Fowler position 
be used for PICC placement, and their reported in-
cidence of malposition was 4.4%. This method re-
lies on the effect of gravity to reduce catheter tip 
malposition, because it can increase the probability 
of the catheter tip progressing downward. However, 
it can only prevent malposition of the catheter into 
the vein going upward. Lei and Cheng [13] suggest-
ed that assistants use ultrasonic probe pressure to 
block the internal jugular vein when the catheter 
reaches the shoulder position in PICC placement and 
reported a 1.25% incidence of malposition. Because 
this method relies on the magnitude of the ultra-
sonic probe pressure, it is not effective for patients 
with a thicker internal jugular vein, which is difficult 

to close with the pressure of the probe. In addition, 
it is challenging for assistants to master the pres-
sure application. Pressure that is too great can easily 
cause patient discomfort; if too light, the effect is 
insufficient.

In the present study, compared with the TPHM 
method for PICC placement, an UGFCM method to 
block the internal jugular vein during PICC placement 
significantly reduced the incidence of catheter mal-
position in the internal jugular vein. A major reason 
for this difference may be that operators can directly 
evaluate blood vessel position, direction, and degree 
of filling by ultrasonic observation before PICC place-
ment; this technique avoids the failure of pressure 
to reach the designated position when the assistant 
is unfamiliar with the internal jugular vein dissec-
tion position. In addition, this method requires only 
an assistant and the patient in a state of relaxation, 
not patient cooperation, which is more conducive to 
delivery of the catheter.

The meta-analysis performed in this study in-
volved a  systematically and scientifically designed 
search plan, but there were still some limitations. 
First, although we retrieved the English-language 
literature, ultimately 10 Chinese articles and zero 
English article were included in the meta-analysis, 
probably because this pressure method has still 
been gaining popularity domestically in recent years, 
and there have been no related case reports orig-
inating abroad. Second, the statistical analysis of 
funnel distribution was slightly asymmetric, indicat-
ing the possibility of publication bias in some of the 
literature. This bias may influence the extrapolation 
of the results. In addition, due to limited sample siz-
es and the limitations of the research design, the 
reliability of these results still must be confirmed by 
large-sample and high-quality research.

Conclusions

This study shows that an ultrasound-guided 
pressure method (UGFCM) for blocking the internal 
jugular vein during PICC placement can reduce the 
incidence of catheter tip malposition overall and 
in the internal jugular vein compared with the tra-
ditional method (TPHM). However, because of the 
limitations of this study, we still suggest that clin-
ical adoption of the method should be cautious, 
and suggest that future high-quality studies include 
large samples and should be designed in strict ac-
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cordance with CONSORT guidelines [29] to further 
demonstrate the effectiveness of the pressure meth-
od to block the internal jugular vein during PICC in-
sertion for the prevention of catheter malposition.
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