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INTRODUCTION

Reliable venous access devices are essential for patients 
receiving infusion therapy. Intravenous drug infusion 
and catheter handling are an important part of patient 
care, particularly for patients with advanced disease or 
those undergoing intensive systemic therapy. Peripheral 
catheters are frequently inserted in infusion therapy but 
need to be replaced regularly to prevent catheter-related 
complications, such as phlebitis, thrombophlebitis, and 
infection.1,2

Central venous catheters (CVCs) provide consistent 
intravenous access without repeated venipuncture but 
may cause life-threatening complications, such as pneu-
mothorax, hemothorax, and hemorrhage.3,4 Peripherally 
inserted central catheters (PICCs) are easily inserted 
through peripheral veins, such as the basilic or cephalic 
veins, leaving the tip residing in the superior vena cava 
(SVC). PICCs have fewer catheter insertion-related 
complications and allow both drug infusion and blood 
sampling.5,6 Most PICCs last for weeks to months. 
PICCs are expected to be a convenient device, replacing 
peripheral and central venous catheters. They have been 
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ABSTRACT
Peripherally inserted central catheters (PICCs) are 
expected to be convenient and reliable venous 
access devices. The purpose of this study was to 
analyze clinical nurse specialist (CNS)-led PICC 
placement and to describe its growth in a tertiary 
hospital. A computerized database identified 3508 
patients who had PICCs placed between 
November 2001 and June 2010. One thousand, 
eight hundred ninety-eight of the 4101 PICCs 
were available for complete follow-up, and 791 of 
1898 PICCs were still in place. The mean dwell 
time of 1898 PICCs was 27.4 days (1∼422 days). 
Most PICCs were removed after the completion 
of infusion therapy; the remainder were removed 
following death, occlusion, suspected infection, 

or phlebitis, or were removed by the patient. The 
study found that CNS-led PICC placement for 
infusion therapies was effective and safe with rel-
atively low complication rates and that CNSs 
played important roles in the increased use of 
PICCs.
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double-lumen catheter is more than 5 Fr. In patients 
with difficult intravenous access, it would be more dif-
ficult to insert a double-lumen catheter. The CNS 
inserts the PICC in either the basilic, median cubital, 
brachial, or cephalic vein. The basilic vein is widely 
used for PICC insertion because it offers better palpa-
tion, visualization, and catheter migration. To confirm 
when PICCs are placed in the SVC, the location of the 
catheter tip is determined by radiography. The exit site 
of the PICC receives dressing changes with aseptic tech-
nique once a week or sooner, if soiled. When not in use, 
PICCs are flushed daily with heparinized solution (100 
unit/mL) by ward nurses. When caring for discharged 
patients with a PICC, PICC education for patients and 
their family members is conducted before discharge.

Data for 3508 patients who underwent an attempted 
PICC insertion performed by the CNS between November 
2002 and June 2010 were reviewed. Among 3508 
patients, 448 had more than 1 PICC placement, and each 
placement was counted as a new event for the purposes 
of the analysis. During the study period, 4101 PICC 
placements were analyzed. Patients were followed until 
catheter removal, death, or discharge from the hospital. 
Information obtained included patient characteristics 
such as age, gender, diagnosis, indication for catheter 
placement, device type, site of venous access, and cathe-
ter tip position. PICC dwell time was calculated as the 
difference between the insertion and removal dates. The 
reasons for PICC removal included either the end of 
therapy or removal with no evidence of a complication, 
the death of the patient, and PICC-related complications, 
such as occlusion, dislodgment, dermatitis, and mechan-
ical phlebitis. An occluded line was defined as a catheter 
in which blood could not be withdrawn or one in which 
there was a total inability to flush the line. Phlebitis was 
defined as the presence of signs of venous inflammation 
responsive to conservative management (warm com-
presses) without fever or systemic signs of infection. 
Damaged PICCs were those that leaked when used. 
Infections were defined with clinical signs, including 
fever, purulent drainage from the insertion site, or evi-
dence of phlebitis not responding to conservative man-
agement, in addition to positive blood cultures drawn 
from the line or positive line-tip cultures defined as more 
than 15 colony-forming units using standard catheter 
roll-plate semiquantitative techniques.

Data Analysis

All analyses were performed using SPSS 18.0 version 
software (IBM). Continuous variables were compared 
by t test or analysis of variance. Categorical variables 
were compared with the chi-square test of the Fisher 
exact test, when appropriate. The incidence rates of 
infection were computed per 1000 days of catheteriza-
tion using a binomial test for incidence rates. All  

used to administer intravenous fluids, parenteral nutri-
tion, anticancer agents, and antibiotics, as well as for 
through-line blood sampling. Many studies have shown 
the use of PICCs to be clinically effective as well as cost-
effective.4-6

Clinical nurse specialists (CNSs) began inserting 
PICCs at a major medical center in Seoul, Korea, in 
2001; since that time, the use of PICCs has increased. In 
most hospitals in Korea, PICCs are placed by a certified 
nurse or an interventional radiologist. There are few 
reports of PICCs being placed by certified nurses, of 
their use, or of outcomes.

The purpose of the study is to report on and analyze 
the use of PICCs in patients since CNSs first began 
inserting catheters in 2001 through 2010. The study’s 
specific aims were to (1) describe the characteristics of 
patients who had PICCs inserted, (2) describe the main 
indications for PICC insertion in the patients, (3) ana-
lyze the most frequent complications among the patients, 
(4) verify reasons for PICC removal, and (5) learn the 
dwell time of PICCs.

DESIGN AND METHODS

Research Design

This was a descriptive study with retrospective data col-
lection, using medical records of the patients who had a 
PICC inserted between November 1, 2002, and June 
30, 2010, at a 2680-bed, acute care hospital that pro-
vides a wide range of surgical and medical services. The 
medical institution is the largest hospital in Korea. 
Health care professionals are routinely trained in  
infection-prevention strategies. Yearly evaluations of 
CVC management help ensure that health care profes-
sionals maintain skills and provide consistent care.

Sampling and Data Collection

PICC insertion service comprises 1 CNS who is creden-
tialed in infusion therapy. PICCs are placed at the bed-
side under sterile conditions, with the CNS using a 
mask, sterile gloves, and a sterile gown. PICCs are 
inserted using a blind-insertion technique; the method 
involves the use of a “peel-away” over the needle and a 
plastic cannula. An over-the-needle plastic introducer is 
inserted into the vein, and the steel stylet is removed, 
leaving the introducer in place. The PICC is inserted 
through the introducer, after which the introducer is 
retracted and broken apart.

Two types of PICCs are used at the hospital: single 
lumen (3 Fr, 4 Fr, 5 Fr, and 6 Fr) and double lumen  
(5 Fr and 6 Fr). Typically, the CNS decides which cath-
eter will be inserted, based on patients’ venous condi-
tions and indications for the PICC. The diameter of the 
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Among patients who had successful placement, 1933 
PICCs (51.2%) were inserted using a right-arm 
approach, and 1846 (48.8%) via a left-arm approach. 
In addition, 1412 PICCs (37.4%) were located in the 
upper arm and 2367 (62.7%) in the lower arm.

P values were based on a 2-tailed test of significance. 
The findings were considered statistically significant 
(P < .05).

Ethical Considerations

The study was approved by the medical center’s institu-
tional review board; its institutional review committee 
determined that the survey met criteria for exempt research.

RESULTS

Patient Characteristics

The demographic characteristics of patients, number of 
PICC placements, and medical units involved are listed in 
Table 1. A total of 4101 PICCs were inserted into 3508 
patients. The patient population included 2010 (57.3%) 
males and 1498 (42.7%) females. The mean age was  
53.3 years (SD = 17.5 years); the minimum and maxi-
mum ages were 1 and 96 years, respectively. When analyz-
ing the following age groups: less than 10 years; 10 to  
19 years; 20 to 29 years; 30 to 39 years; 40 to 49 years; 
50 to 59 years, 60 to 69 years; and 70 years and above, 
the largest group was 60 to 69 years (23.6%, n = 827), 
followed by 50 to 59 years (21.3%, n = 747) and 70 years 
and above (17.7%, n = 622). PICCs had been placed 
twice in 359 patients, 3 times in 54 patients, 4 times in  
22 patients, and 7 times in 3 patients. The PICCs were 
inserted in a diverse patient population. The medical ser-
vice having the most patients with PICC placements was 
oncology-hematology, with 1187 patients (33.6%).

PICC Placement

Table 2 shows the results related to PICC placement. 
The rate of successful PICC placement was 92.1%. In 
4101 attempts, 302 insertion failures (7.9%) occurred. 
Figure 1 shows the number of PICC placements from 
2001 to 2010 by half-year. The rate of PICC placements 
steadily rose from 2001 to 2010.

Regarding the indication for PICC insertion, infusion 
therapy for those patients with difficult venous access 
was the leading characteristic, present in 88.0% (n = 
3608) of all subjects. The other insertions were used for 
antibiotic therapy (5.0% [n = 207]) and chemotherapy, 
which occurred in 3.2% of patients (n = 130). In 2492 
patients (65.9%), the basilic vein was chosen for venous 
access.

Some 3466 single-lumen PICCs (84.5%) were placed; 
635 (5.5%) were double-lumen catheters. The devices 
used included L-Cath (n = 1391), an 18 G, single-lumen 
catheter (Luther Medical Products); and Per-Q-Cath (n = 
2075), a 4 Fr, single-lumen catheter (Bard Access Systems). 
The L-Cath has not been used since 2006, when imports 
of the product were suspended by vendors.

TABLE 1

Patient Characteristics 
(N = 3508)

Characteristics Number of Patients Percentage

Gender

  Male 2010 57.3

  Female 1498 42.7

Age (years), mean (SD), 
  range 53.3 (17.5), 1-96

  < 10 43 1.2

  10-19 112 3.2

  20-29 214 6.9

  30-39 366 10.4

  40-49 550 15.7

  50-59 747 21.3

  60-69 827 23.6

  ≥ 70 622 17.7

Number of PICC insertions (per patient)

  1 3060 87.2

  2 359 10.2

  3 54 1.5

  4 22 0.6

  5 8 0.2

  6 2 0.1

  7 3 0.1

Medical department

  Oncology/hematology 1178 33.6

  Internal medicine 465 13.3

  General surgery 343 9.8

  Orthopedics 282 8.0

  Infection 208 5.9

  Pulmonary 206 5.9

  Cardiology 176 5.0

  Neurosurgery 174 5.0

  Obstetrics 109 3.1

  Othera 351 10.0
aNephrology (87; 2.5%); rehabilitation (66; 1.9%); pediatric oncology (65; 1.9%); ENT 
(40; 1.1%); neurology (23; 0.7%); plastic surgery (23; 0.7%); cardiosurgery (20; 0.6%); 
urology (13; 0.4%); psychology (6; 0.1%); endocrine (5; 0.1%); dental (3; 0.1%).
Abbreviations: ENT, otolaryngology; PICC, peripherally inserted central catheter.
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25.4% of patients used a PICC for more than 1 month 
(Table 3).

The reasons for PICC removal are listed in Table 4. 
Some 1167 PICCs (61.5%) were removed following the 
completion of therapy, and 152 PICCs (8.0%) were 
removed because the patient died of his or her medical 
condition. The median time before each occurred was 
18 days (range, 1-363) and 14.5 days (range, 1-164), 
respectively. Additional reasons for removal included a 
suspected infection in 67 PICCs (3.5%; 1.34 per 10 000 
catheter days); accidental dislodgment in 143 PICCs 
(7.5%; 2.86 per 10 000 catheter days); a catheter occlu-
sion in 86 PICCs (4.6%; 1.74 per 10 000 catheter days); 
and phlebitis in 59 PICCs (3.1%; 1.18 per 10 000 cath-
eter days). The median time before the occurrence of 
PICC-related complications was 10 days (range, 1-394); 
a suspected infection, 15 days (range, 2-360 days); acci-
dental dislodgment, 6 days (range, 1-107 days); a cath-
eter occlusion, 16 days (range, 1-186 days); and phlebi-
tis, 5 days (range, 1-194 days).

DISCUSSION

This descriptive study is the first to verify the usefulness 
of a CNS-led PICC insertion program during 9 years of 
data collection at the medical center. CNS-led PICC 
insertion can be used for parenteral nutrition, chemo-
therapy, and transfusion, as well as for measuring cen-
tral venous pressure. It also offers a safe and effective 
alternative for central venous access.

The insertion of PICCs continues to increase because 
of the ease of insertion by nursing staff at the bedside, 
increased dwell time, and reduced complication rates. In 
this study, more than 90% of patients had PICCs 
inserted successfully, and PICCs were used in many 
clinical situations requiring extended periods of infu-
sion therapy. About 50% of PICCs lasted 2 weeks on 
average. These results are comparable to studies in the 
literature that PICCs can be used for more than 5 days 
of infusion therapy.7

In this study, patients with difficult venous access 
who received infusion therapy represented 88.0% (n = 
3608) of subjects. Although the venous condition was 
good for peripheral IV therapy, PICCs should have been 
inserted for long-term delivery of antibiotics or paren-
teral nutrition in less than 10% of cases, indicating that 
the decision for placement of PICCs depends on periph-
eral vascular condition. In a review of the literature, the 
use of PICCs was for infusion of antibiotics and chemo-
therapeutics.2

In 66% of patients, the basilic vein was selected for 
PICC placement. It was the most widely used vein 
because it offered better palpation, visualization, and 
catheter migration. The preferred location of PICCs for 
patients is the upper arm. Patients who have PICCs in 
the lower arm are afraid of bending their arm; however, 

TABLE 2

PICC Placement  
(N = 4101)

Characteristics
Number of 

Patients Percentage

Result of attempted PICC placement

  Successful 3779 92.1

  Failed 322 7.9

Indication

  Antibiotic therapy 207 5.0

  Chemotherapy 130 3.2

Parenteral nutrition therapy 119 2.9

  Venous access 3608 88.0

  Other therapy 37 0.9

Venous access sitea

  Basilic 2492 65.9

  Cephalic 1169 30.9

  Median antecubital 118 3.2

Device type (and size)

  Single (3 Fr, 4 Fr, 5 Fr) 3466 84.5

  Double (5 Fr and 6 Fr) 635 15.5

Inserted arma

  Right side 1933 51.2

  Left side 1846 48.8

Arm sitea

  Upper arm 1412 37.4

  Lower arm 2367 62.7

Follow-upa

  Complete follow-up 1898 50.3

  Follow-up loss 1090 28.8

  Still in place at the last follow-up 791 20.9
aIncludes only successful PICC placement.
Abbreviation: PICC, peripherally inserted central catheter.

Of the 3779 PICCs inserted, complete follow-up was 
available on 1898 PICCs (50.2%), with 791 PICCs 
(20.9%) still in place at the last follow-up or having an 
unknown PICC status. Some 1090 PICCs (28.8%) 
could not be followed up on.

PICC Removal

Of the 1898 PICCs analyzed, total catheter days were 
52 060. PICCs were in place before removal for a 
median of 15 days (range, 1-422 days). Data showed 
that 47.7% of patients had PICCs in place for 2 weeks; 
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device selection at the beginning of therapy is helpful for 
patient care, and patients should be involved in the 
selection of their PICCs.

The incidence of PICC-related complications in this 
study was 9.03 per 1000 catheter days. The results are 
comparable to research that has reported the incidence 
of PICC complications to be 2.2 to 16.0 per 1000 cath-
eter days.1-7,9-22

Most complications occurred between day 7 and day 
14 after the placement of the PICC. The most com-
monly seen complication was accidental dislodgment. 
The dwell time of PICCs removed as the result of acci-
dental dislodgment was on average 15 days shorter than 
for those removed as the result of completion of the 
therapy (14.4 vs 29.1 days). Because PICCs are not 
sutured, but are secured by a dressing after insertion, 
they may move from their original position. Therefore, 
an appropriate method for securing PICCs is required 
to prevent PICC dislodgment following insertion.

Suspected infection occurred 1.34 per 1000 catheter 
days in this study, and the reported incidence was 0.46 
to 3.4 per 1000 catheter days.2,4,6,18 Phlebitis and occlu-
sion occurred 1.18 and 1.74 per 1000 catheter days, 
respectively. Rates of phlebitis in PICCs of 3.8% to 
18%5,7,11 have been reported in the literature. Factors 
that significantly decreased the development of phlebitis 
included a smaller venous lumen, leading to a greater 
likelihood of catheter occlusion or phlebitis from reduced 
hemodilution and inadequate blood flow around the 
catheter. Phlebitis is not as serious as infection; however, 
it causes financial as well as emotional problems. 
Phlebitis can lead to the line’s removal or progressing to 
an infective process or to the use of empirical antibiot-
ics. An occluded PICC might require the administration 
of thrombolytic agents to reestablish patency. If patency 
cannot be established, the line must be removed. If a 
line must be reinserted, additional costs of nursing time 
and the new PICC will be incurred. In addition, the 

the preferred location for the inserter is the lower arm, 
owing to easier access. Recently, the use of microintro-
ducer and venous ultrasound PICC placement has dem-
onstrated an improved success rate for PICC place-
ments,8 which enhanced accessibility to upper extremity 
veins. PICC placement above the antecubital fossa will 
result in a decrease in mechanical phlebitis and an 
increase in patient satisfaction and comfort.

One hundred eleven PICCs had a dwell time of 1 day. 
The reasons for removal included completion of therapy 
in 48 PICCs (43.2%), self-removal in 35 PICCs (31.5%), 
and death in 7 PICCs (6.3%). Vesicant chemotherapeu-
tic agents need a central venous catheter for continuous 
infusion, according the institution’s guideline for chemo-
therapy. Although the administration of repeated cycles 
of chemotherapy is expected, patients ask that their 
PICCs be removed at discharge. To maintain catheters 
at home, patients need to be educated extensively. Early 

Figure 1 Peripherally inserted central catheter (PICC) insertion rate by half-year (2001-2010).

TABLE 3

Duration of PICC Use 
(n = 1898)

Catheter Days n (%)

Total catheter days 50 060

M (SD), median, range 27.43 (40.04), 15, 1-422

Duration of PICC use (days)

  1 111 (5.9)

  2-14 794 (41.8)

  15-30 510 (26.9)

  ≥ 31 483 (25.4)

Abbreviations: PICC, peripherally inserted central catheter; M, mean; SD, 
standard deviation.
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education for maintaining the PICC are needed for 
long-term safety. Well-developed PICC management 
protocols to prevent PICC-related complication rates 
need to be standardized for insertion and include moni-
toring the maintenance of the PICC.

In conclusion, CNS-led PICC placement has been an 
effective and safe approach to intravenous therapy in 
Korea. The insertion of PICCs was successful in 96% of 
patients. Although a small number of patients experi-
enced serious complications, the study suggests that 
PICC use can be a safe, convenient method for patients 
who require infusion therapy if careful aseptic tech-
nique during PICC insertion and education for main-
taining PICCs are implemented and followed. PICCs 
offer reliable sites for IV access, reduced complications, 
and improved comfort for patients who require venous 
access. Further studies are needed to clarify when PICCs 
should be inserted in an efficient and timely manner for 
patients undergoing IV therapy.
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