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INTRODUCTION

Vascular access using a central venous catheter has become an 
essential component of modern medical care (1). The majority 
of venous access procedures were historically performed by sur-
geons (2). However, with the benefit of sonographic and fluoro-
scopic guidance, interventional radiologists have been safety 
performing the placement of central venous catheters (3). Sever-
al studies have reported a high technical success rate and a low 

complication rate for tunneled-catheter insertion via the inter-
nal jugular vein (IJV) using sonographic and fluoroscopic guid-
ance (4-8). However, to our knowledge, there have been no re-
ports comparing the outcomes of tunneled-cuffed catheter 
insertions among patients with different underlying diseases, 
such as kidney or hematologic disorders. 

The aim of this study was to evaluate the outcome of tun-
neled-cuffed catheter insertions placed radiologically via the IJV 
in patients with different types of underlying disorders.
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Purpose: To evaluate the technical success and complication rates of tunneled-
cuffed catheter insertions radiologically placed via the internal jugular vein in pa-
tients with different types of underlying diseases.
Materials and Methods: A total of 2153 tunneled-cuffed catheter insertions per-
formed in 1926 patients between January 2008 and December 2012 were retro-
spectively reviewed. All procedures were conducted using sonography and fluoros-
copy. The number of catheter maintenance days, technical success rates, and 
complication rates were analyzed based on radiologic and medical records.
Results: A total of 204809 catheter maintenance days (mean, 95.35 days; range, 
0–1710 days) were recorded. Technical success was achieved in 2148 insertions 
(99.77%). A total of 185 complications (8.61%, 0.903/1000 catheter days) were ob-
served, including 22 procedure-related complications (1.02%). A total of 143 catheters 
(6.66%) were removed due to complications. Significant differences in complication 
rates were observed between patients with or without underlying hematologic dis-
eases (11.65% vs. 7.02%, respectively; p = 0.000). Significant differences in catheter 
thrombosis were observed between patients in which right-sided or left-sided ve-
nous approaches were used (0.81% vs. 2.70%, respectively; p = 0.010). 
Conclusion: The very high technical success rates and very low procedure-related 
complication rates indicate insertion of a tunneled-cuffed catheter radiologically 
placed via the internal jugular vein is safe and effective.
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patency. The right IJV was preferred as the initial access route 
because it has a straight course and facilitates catheterization (9). 
The left IJV was chosen in 185 cases because of right mastecto-
my, right chest wall radiation therapy, venous thrombosis on ul-
trasound, or the presence of a right-sided catheter.

The access site was initially prepared and draped using stan-
dard surgical techniques with betadine solution. All procedures 
were performed in a routine manner using ultrasound and fluo-

MATERIALS AND METHODS	

Study Populations	

A total of 2153 tunneled-cuffed catheter insertions were per-
formed via the internal jugular vein in 1926 patients [1087 men 
and 839 women, including 51 children (range, 4–12 years)] by 3 
interventional radiologists between January 2008 and Decem-
ber 2012. The interventional radiologists had 10, 5, and 1 years 
of experience each. The mean age of the patients was 57.66 years 
(range, 4–97 years). The demographic data and underlying dis-
eases are shown in Table 1. This retrospective study was ap-
proved by the Institutional Review Board at our institution.

The indications for catheter placement were hemodialysis, 
chemotherapy, plasmapheresis, total parenteral nutrition, and 
administration of intravenous medications or blood products. 
Three types of 14.5-Fr tunneled-cuffed catheters were used: He-
moSplit, HemoStar (Bard Access Systems, Salt Lake City, UT, 
USA), Vaxcel Plus Chronic Dialysis Catheter (Boston Scientific, 
Natick, MA, USA), and MAHURKAR Maxid Dual Lumen 
Catheters (Covidien, Mansfield, MA, USA). The contraindica-
tions of the procedure were as follows: active systemic infection, 
uncontrolled severe thrombocytopenia or coagulopathy, bilater-
al IJV occlusion, and superior vena cava (SVC) occlusion.

The blood cell counts, including the white blood cell (WBC) 
and platelet counts, were obtained in all patients on the day of 
the procedure to evaluate the correlation between infection and 
the WBC count, and between thrombotic dysfunction, hemor-
rhage, or venous thrombosis and the platelet count.

 
Procedure

All of the procedures were performed in an interventional ra-
diology suite, and written informed consent was obtained from 
the patients prior to the procedure. Antibiotic prophylaxis is not 
used routinely in our institute. If the patient was uncooperative, 
a sedative (2.5 mg of midazolam initially in adults, up to 5 mg; 
0.1 mg/kg of midazolam or 0.01 cc/kg of ketamine in children) 
was administered intravenously, and the doctor maintained a 
close watch on the patient. All patients were monitored with a 
pulse oximeter, electrocardiography, and noninvasive blood 
pressure cuffs.

An examination of the IJV was performed prior to skin prep-
aration using ultrasound in order to evaluate the vessel size and 

Table 1. Study Population
Characteristics Number (%)
Age (years) 57.66 ± 18.73 

(median: 61, range, 4–97)

Sex
    Male 1087 (56.44)
    Female   839 (43.56)
Access route
    Right internal jugular vein 1968 (91.41)
    Left internal jugular vein 185 (8.59)
Underlying disease
    Hematologic disease   739 (34.32)
        Aplastic anemia   33 (1.53)
        Acute lymphoblastic leukemia 108 (5.02)
        Acute myeloid leukemia   250 (11.61)
        Chronic myeloid leukemia      9 (0.42)
        Other leukemia    11 (0.51)
        Lymphoma 205 (9.52)
        Multiple myeloma   84 (3.90)
        Myelodysplastic syndrome   32 (1.49)
        Other hematologic disease     7 (0.33)
    Renal failure 1341 (62.29)
        Acute kidney injury   425 (19.74)
        End-stage renal disease   916 (42.55)
    Solid tumor   60 (2.79)
        Breast cancer     3 (0.14)
        Germ cell tumor     3 (0.14)
        Glioma     4 (0.19)
        Medulloblastoma     7 (0.33)
        Neuroblastoma     6 (0.28)
        Sarcoma   31 (1.44)
        Other malignancies     6 (0.28)
    Others   13 (0.60)
        Guillain-Barre syndrome     4 (0.19)
        Myasthenia gravis     2 (0.09)
        Other systemic disease     2 (0.09)
        For venous access     5 (0.23)
Catheter maintenance days
    Total days 204809
    Mean days 95.35
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junction) (Fig. 2A), and both lumens functioning well during 
blood aspiration and the administration of heparinized saline 
(without resistance) at the end of the procedure.

Complications were divided into 2 groups based on the tim-
ing of onset: early [≤ 30 days, including the periprocedural peri-
od (≤ 24 hours)] or late (> 30 days), and were also divided into 
major and minor complications according to the Society of the 
Interventional Radiology (SIR) guidelines (1). According to the 
SIR classification, complications requiring no therapy or less 
than 24 hours of observation are considered minor complica-
tions, while those requiring more than 24 hours of hospitaliza-
tion are considered major complications.

Catheter malfunction was defined as the inability to perform 
infusion or aspiration with the catheter showing increased resis-
tance during flushing. Moreover, catheter malfunction was di-
vided into catheter thrombosis and non-thrombotic malfunc-
tion, including catheter migration and catheter kinking. In this 
study, catheter thrombosis was referred to as the obstruction of 
the catheter tip or lumen and was confirmed after catheter re-
moval or thrombolytic therapy. Catheter migration and catheter 
kinking were confirmed by fluoroscopic images or chest radio-
graphs (Figs. 2B, 3, respectively).

Persistent bleeding was defined as bleeding at the venous 
puncture site or catheter exit site requiring hemostasis (e.g., su-
turing of the catheter exit site) or catheter removal. Venous 
thrombosis was defined as focal or segmental thrombosis in an 
IJV or SVC on CT scans.

Catheter-related infection (CRI) included local infections 
(tunnel infection, exit site infection, or wound infection) and 
catheter-related sepsis. Local infections were defined as the 
presence of erythema, tenderness, and induration at the cathe-
ter exit site, incision wounds, or along the tunnel. Catheter-re-

roscopy with sterile conditions. The catheter tip was located at 
the right atrium or cavoatrial junction. The patency of the cathe-
ter was checked by aspirating blood and injecting heparinized 
saline without resistance. After disinfecting and dressing the 
catheters and wounds, a chest radiograph was obtained using 
fluoroscopy to determine the location of the catheter and the 
presence of complications, such as catheter kinking or pneumo-
thorax (1).

After the catheter was placed, a diluted heparin solution was 
injected through each lumen to fill them. Disinfection and dress-
ing of the catheter and exchange of the lock heparin cap were 
done at the same time every 7–10 days.

 
Follow Up

Medical records and radiologic images, such as fluoroscopic 
images, chest radiographs, and computed tomography (CT) scans 
were reviewed retrospectively. The data were obtained from Janu-
ary 2008 and December 2012. A total of 111 catheters were main-
tained until December 2012. The remaining catheters were not 
maintained because the catheter was removed or exchanged (n = 
945), lost to follow up (n = 754), or the patients had died (n = 338) 
(Fig. 1). The last date of follow up was defined as the date of the 
latest visit to the hospital (written medical record documenting 
the catheter or the last image study revealing the catheter place-
ment), the death date by a medical record, or the date of catheter 
removal or exchange. The catheter maintenance days were de-
fined as the number of days between the date of catheter insertion 
and the last date of follow up.

Definitions

Technical success was defined as the catheter tip placed pre-
cisely at the correct location (at the right atrium or cavoatrial 

Fig. 1. Flow chart of study population.

A total of 2153 tunneled-cuffed catheter insertions in 1926 patients between January 2008 and December 2012

Maintenance of catheter 
until December 2012 

(n = 111)

Lost to follow up
(n = 754) Died (n = 338) Removed

(n = 945)

Because of complications
(n = 143)

Failed (n = 5)

Completion of treatment 
or no further treatment 

(n = 802)
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vein (n = 1), and catheter kinking near the puncture site (n = 1). 
All of these failures occurred during the attempt to catheterize 
the left IJV. However, all of these 5 cases underwent successful 
catheter placement on the following day. A total of 204809 cath-
eter maintenance days (mean, 95.35 days; range, 0–1710 days) 
were recorded. The right IJV and left IJV were used in 1968 cas-
es (91.41%) and 185 cases (8.59%), respectively.

lated sepsis was defined when a blood and catheter tip culture was 
positive, and the clinical signs and symptoms of sepsis were pres-
ent without other source of infection (1). Some CRIs were sus-
pected in the clinical setting, despite negative laboratory results.

The rate of catheter complications per 1000 catheter days was 
calculated as follows: the total number of complications divided 
by the total number of catheter maintenance days multiplied by 
1000. Calculating the rate of complications per 1000 catheter 
days allowed for standardized comparison to other studies (10).

     
Statistical Analysis

Statistical analyses were performed using IBM SPSS Statistics 
software (version 20; IBM, Armonk, NY, USA). The chi-square 
test, Fisher’s exact test, one-way analysis of variance, and logistic 
regression analysis were used. A p value of < 0.05 was consid-
ered statistically significant.

RESULTS

A total of 2153 tunneled-cuffed catheter insertions were at-
tempted in 1926 patients. Technical success was achieved in 
2148 insertions (99.77%). The five failures resulted due to left 
IJV stenosis (n = 2), left brachiocephalic vein stenosis (n = 1), 
acute angulation between the left IJV and left brachiocephalic 

Fig. 2. Radiographs of a 62-year-old man who had an acute kidney injury.
A. Chest anteroposterior radiograph obtained after tunneled catheter placement shows the tip of the catheter located at the cavoatrial junction 
(arrow). 
B. Chest posteroanterior radiograph obtained 6 months after catheter placement. The catheter is migrated and its tip is located at the clavicle 
level (arrow). The catheter had been removed on that day, and re-inserted on the following day. 

Fig. 3. Chest posteroanterior radiograph of a 50-year-old woman 
who had an end-stage renal disease. It shows a kink in a malfunction-
ing tunneled catheter (arrow).

BA
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days). Venous thrombosis involved the right IJV (n = 4), SVC (n 
= 2), and left brachiocephalic vein to the SVC (n = 1). All of the 
catheters had to be removed. Catheter thrombosis was recorded 
for 21 insertions (0.98%, 0.103/1000 catheter days) and also 
tended to develop later (mean, 110.48; range, 3–470 days). These 
were handled by catheter exchange (n = 13), catheter removal (n 
= 7), and the administration of urokinase (n = 1).

Catheter migration occurred in 10 insertions (0.47%, 0.049/ 
1000 catheter days; mean, 58.22; range, 3–178 days). These were 
handled by catheter reposition (n = 2), catheter exchange (n = 
2), and catheter removal (n = 6). Catheter kinking occurred in 5 
insertions (0.23%, 0.024/1000 catheter days) and was an early 
complication (mean, 12.40; range, 1–27 days). These were han-
dled by catheter reposition (n = 2), catheter exchange (n = 1), 
and catheter removal (n = 2). Three of these catheters were 
kinked on the initial chest radiograph after catheter insertion.

Of the 185 complications, 86 (11.65%) occurred in patients 
with hematologic disease; 96 (7.17%), in patients in renal failure; 
and 3 (5.08%), in patients with solid tumors (Table 3). No com-
plications were observed in the remaining patients. Many of the 
complications occurred due to infections in the hematologic 
disease group (71/86) and the renal failure group (43/96). All 7 
cases of venous thrombosis were observed in the former group. 
Additionally, the majority of hemorrhages (24/25) and all 5 cas-
es of catheter kinking occurred in the latter group. The solid tu-
mor group had only 3 CRIs.

Statistically significant differences were observed in the compli-
cation rates between patients with hematologic or non-hemato-
logic diseases (11.65% vs. 7.03%, p = 0.000) (Table 4). Major com-
plications occurred more frequently in the hematologic disease 
groups, and minor complications occurred more frequently in the 
non-hematologic disease groups (p = 0.000). Similarly, the infec-

A total of 945 catheters (44%) were removed or exchanged. 
Among these, 802 catheters (37.33%) were removed because of 
the completion of treatment or a change in the treatment plan, 
including conversion to an arteriovenous shunt or continuous 
ambulatory peritoneal dialysis. A total of 143 catheters (6.66%) 
were removed or exchanged because of complications, includ-
ing CRI (n = 117), venous thrombosis (n = 7), catheter throm-
bosis (n = 7), catheter migration (n = 6), persistent bleeding (n = 
4), and catheter kinking (n = 2).

A total of 185 complications (0.903/1000 catheter days) were 
observed. There were 81 early catheter complications (0.395/1000 
catheter days) and 104 late complications (0.508/1000 catheter 
days) (Table 2). In addition, 4 periprocedural complications (≤ 24 
hours, 0.19%) occurred in renal failure patients, including 3 per-
sistent bleedings and 1 catheter kinking. There was no periproce-
dural complications, such as pneumothorax or air embolism.

There were 124 major complications (0.605/1000 catheter 
days), such as CRI and venous thrombosis, and 61 minor com-
plications (0.298/1000 catheter days), including persistent bleed-
ing, catheter thrombosis, catheter migration, and catheter kink-
ing. CRIs occurred in 117 insertions (5.45%, 0.571/1000 catheter 
days) and tended to develop later (mean, 113.26; range, 4–547 
days). All catheters were removed immediately. A total of 18 
CRIs (0.84%) occurred within 14 days after the procedure, with 
12 and 6 cases involving renal failure and hematologic diseases, 
respectively. 

Persistent bleeding occurred in 25 insertions (1.16%, 0.122/ 
1000 catheter days) and developed early in all cases (mean, 3.00; 
range, 1–6 days). These were handled by catheter removal (n = 
4) and additional suturing of the incision sites (n = 21). Venous 
thrombosis occurred in 7 insertions (0.33%, 0.034/1000 catheter 
days) and tended to develop later (mean, 137.00; range, 11–267 

Table 2. Complications Expressed Relative to Catheter Days
Early Complications (≤ 30 days) Late Complications (> 30 days) Total Complications Mean Days from 

Insertion to 
Complicationn (%) /1000 Catheter 

Days n (%) /1000 Catheter
Days n (%) /1000 Catheter 

Days
Catheter-related infection 36 (1.68) 0.176   81 (3.77) 0.395 117 (5.45) 0.571 113.26
Persistent bleeding 25 (1.16) 0.122     0 0   25 (1.16) 0.122     3.00
Catheter thrombosis   8 (0.37) 0.039   13 (0.61) 0.064   21 (0.98) 0.103 110.48
Catheter migration   5 (0.23) 0.024     5 (0.23) 0.024   10 (0.47) 0.049   61.10
Catheter kinking   5 (0.23) 0.024     0 0     5 (0.23) 0.024   12.40
Venous thrombosis   2 (0.09) 0.010     5 (0.23) 0.024     7 (0.33) 0.034 137.00
Total 81 (3.77) 0.395 104 (4.84) 0.508 185 (8.61) 0.903   93.39
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marized in Table 6. Significant differences in the platelet counts 
but not the WBC counts were found between patients with dif-
ferent underlying diseases (p = 0.000 and p = 0.298, respectively).

Tables 7 and 8 summarize the platelet and WBC counts ac-
cording to the complications and underlying diseases. Signifi-
cant relationships were observed between persistent bleeding 
and the platelet count in the renal failure group (mean, 132.29 × 
103/mm3, p = 0.012) but not between CRI and the WBC count.

DISCUSSION

In the present study, we successfully inserted 2148 catheters and 
achieved a technical success rate of 99.77%. A total of 185 compli-
cations occurred, resulting in a complication rate of 8.61%. How-
ever, we achieved an extremely low incidence of procedure-re-

tious complication rates and incidence of hemorrhaging differed 
significantly between these 2 groups (9.61% vs. 3.26%, p = 0.000; 
0.13% vs. 1.79%, p = 0.000, respectively) (Table 3). However, no 
significant relationship was found between hemorrhaging and 
the platelet count in the renal failure group (p = 0.012, odds ra-
tio: 0.993).

A total of 1968 catheter insertions were achieved via the right 
IJV, whereas 180 catheter insertions were achieved via the left IJV. 
No significant differences were observed between the access routes 
and the overall complication rates (p = 0.487) (Table 5). However, 
significant differences were found between the access routes and 
thrombotic dysfunction (right, 0.81%; left, 2.70%; p = 0.029). 

The mean platelet and WBC counts at the time of catheter in-
sertion were 1678200/mm3 and 11900/mm3, respectively. The 
blood cell counts according to the underlying diseases are sum-

Table 3. Complications According to Underlying Diseases

Catheter-Related 
Infection

Persistent 
Bleeding

Catheter 
Thrombosis

Catheter 
Migration

Catheter 
Kinking

Venous 
Thrombosis Total

Hematologic disease (n = 738; 1 failure) 71 (9.61%)   1 (0.13%)   4 (0.54%) 3 (0.41%) 0 7 (0.95%) 86 (11.65%)
Renal failure (n = 1338; 3 failures) 43 (3.21%) 24 (1.79%) 17 (1.27%) 7 (0.52%) 5 (0.37%) 0 96 (7.17%)
Solid tumor (n = 59; 1 failure)   3 (5.08%)   0   0 0 0 0   3 (5.08%)
Others (n = 13)   0   0   0 0 0 0   0

Table 4. Major or Minor Complications According to Hematologic or Non-Hematologic Underlying Diseases
Major* Minor† Total

Hematologic disease   78 (10.57%)   8 (1.08%)   86 (11.65%)
Non-hematologic disease 46 (3.26%) 53 (3.76%) 99 (7.02%)

Note.—Statistical analysis using the chi-square test, p value = 0.000.
*Major complications including venous thrombosis and catheter-related infection.
†Minor complications including catheter thrombosis, catheter migration, catheter kinking, and persistent bleeding

Table 5. Comparison of Complication Rates Based on Access Routes
Right (n = 1968) Left (n = 180) Total (n = 2148) p Value*

Catheter-related infection 109 (5.54%)      8 (4.32%) 117 (5.43%) 0.536
Persistent bleeding   23 (1.17%)      2 (1.08%)   25 (1.16%) 1
Catheter thrombosis   16 (0.81%)      5 (2.70%)   21 (0.98%) 0.010
Catheter migration     9 (0.46%)      1 (0.54%)   10 (0.46%) 0.584
Catheter kinking     4 (0.20%)      1 (0.54%)     5 (0.23%) 0.355
Venous thrombosis     6 (0.30%)      1 (0.54%)     7 (0.33%) 0.459
Total 167 (8.49%) 18 (10%) 185 (8.61%) 0.487

Note.—*Statistical analysis using the chi-square test and Fisher’s exact test

Table 6. Blood Cell Counts According to Underlying Diseases
Parameter Hematologic Disease Renal Failure Solid Tumor Others Total p Value†

White blood cell count*   12.94   11.63     5.94     8.64   11.91 (0.1–657) 0.298
Platelet count* 134.68 181.36 253.08 225.38 167.82 (1.4–780) 0.000

Note.—*Values are shown as the mean (× 103/mm3).
†Statistical analysis using one-way analysis of variance
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tions resulting from insertion of central venous catheters, re-
porting 767 complications in 8406 catheters (9.12%, 1.01/1000 
catheter days). The present complication rate of 8.61% and 0.903 
per 1000 catheters reflects similar, but slightly better, results. 
Moreover, this previous study (12) reported 534 infections in 
8406 catheters (6.35%, 0.70/1000 catheter days), while Nightin-
gale et al. (15) observed 47 infections in 817 catheters (5.8%, 
0.47/1000 catheter days). Compared to these previous studies, 
we achieved a slightly lower infectious complication rate (5.45%, 
0.571/1000 catheter days). Furthermore, a previous prospective 
study reported 11.5% (0.09/100 catheter days) of infectious 
complications occurred in hematologic patients with tunneled 
central venous catheters (16). The present results were similar to 
those of this previous report but were slightly lower (9.61%, 71 
cases in 738 insertions).

In the present study, the CRI rates differed significantly be-
tween patients with hematologic diseases and those with other 
diseases. However, no significant differences in the incidence of 
CRIs were found between the underlying diseases and WBC 
counts in CRI. Most patients with hematologic diseases had leu-
kemia and lymphoma, and higher WBCs were present in these 
patients than in those with other diseases. A possible explana-
tion for the increased infection rate is the WBCs in these pa-
tients were malfunctioning abnormal cells, resulting in reduced 
immunity in these patients as compared to those with different 

lated complications. Procedure-related complications are more 
likely to occur within 24 hours of the procedure and are usually 
associated with catheter malposition and injury of surrounding 
structures (1, 11). In the present study, only 4 periprocedural 
complications were observed; these all occurred in the renal fail-
ure patients and included persistent bleeding and catheter kink-
ing. Moreover, only 18 CRIs occurred within 14 days in the 
study population. CRIs occurring at more than 14 days after in-
sertion have little relationship with the catheter insertion tech-
nique and are a result of poor catheter management (12). In 
adopting the procedure at our institute, we believe procedure-
related infectious complications might be lower through main-
taining sterile conditions. The extremely low incidence of proce-
dure-related complications is in agreement with this focused 
approach on maintaining sterile conditions.

All 5 procedural failures occurred during attempts to cathe-
terize the left IJV. According to a randomized prospective study 
(13), a higher incidence of failure is associated with left, as com-
pared to right, internal jugular catheterization. Hence, our study 
findings are consistent with this previous report. Moreover, 3 of 
the failed cases also had venous steno-occlusive diseases (2 cas-
es, IJV stenoses; 1, brachiocephalic vein stenosis). According to 
Rose et al. (14), insertion failures in patients with this condition 
might be avoided by using pulsed Doppler sonography.

Moureau et al. (10) performed the largest study on complica-

Table 7. Mean Platelet Count for Complications of Different Underlying Diseases
Complication Underlying Disease Platelet Count (Mean, × 103/mm3) p Value*
Catheter thrombosis Hematologic disease   96 0.452

Renal failure 205.41 0.307
Total 184.57 0.454

Persistent bleeding Hematologic disease   35 0.361
Renal failure 132.29 0.012, odds ratio: 0.993
Total 128.4 0.059

Venous thrombosis Hematologic disease 129.86 0.901
Total 129.86 0.339

Note.—*Statistical analysis using logistic regression analysis

Table 8. Mean White Blood Cell Count for Infection of Different Underlying Diseases
Complication Underlying Disease White Blood Cell Count  (Mean, × 103/mm3) p Value†

Catheter-related infection Hematologic disease 12.01 0.772
Renal failure 10.45 0.804
Solid tumor   5.53 0.839
Total* 11.27 0.809

Note.—*All underlying diseases.
†Statistical analysis using logistic regression analysis
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the patients with hematologic disease and renal failure. Catheter 
thrombosis occurred in 0.98% of the patients (0.103/1000 cathe-
ter days). Caridi et al. (7) reported a catheter thrombosis rate of 
6.7% (0.16/100 catheter days). Hence, the incidence of catheter 
thrombosis in the present study is lower than that in the previ-
ous one. Significant differences were found between the right 
and left venous approaches, but the basis of this difference re-
mains unclear.

Wong et al. (25) previously reported an incidence of 0.6% for 
catheter kinking and found it frequently occurred in the very 
thin patients. In our study, 3 of the 5 patients with catheter kink-
ing were slim (body mass index of –16). An immediate chest ra-
diograph after the procedure revealed catheter kinking in these 
3 patients. The same operator performed the catheter insertion 
in these 3 patients and was relatively inexperienced in this pro-
cedure. Hence, the occurrence of this complication might also 
depend on the operator’s experience. In terms of catheter migra-
tion, Moureau et al. (10) previously reported 63 catheters were 
pulled out from 8406 total catheters (0.75%), while Nightingale 
et al. (15) observed 3.5% of the catheters migrated (0.29/1000 
catheter days). In our study, catheter migration occurred in 10 
insertions (0.47%, 0.049/1000 catheter days). Hence, our find-
ings are consistent with these previous findings.

The blood cell counts were obtained for all patients on the day 
of the procedure. Hence, a modest relationship between the blood 
cell count and complication rate is possible, since the blood cell 
count reflected the patient status on the day of the procedure and 
not the one when the complication developed. Further, all pa-
tients with thrombocytopenia on the day of the procedure re-
ceived 5–10 packs of platelet concentrate before the procedure. 
However, the platelet counts did not reflect the transfused plate-
let concentrate. Hence, further study will be needed to address 
the relationship between platelet count and incidence of compli-
cations.

This study had several limitations. First, we retrospectively re-
viewed the medical records, including physicians’ progress notes 
and nurses’ notes; however, some data might have been omitted 
from these medical records. Moreover, because of the lack of 
medical records, we were unable to evaluate periprocedural com-
plications. Second, the solid tumor group and the one designat-
ed “others” had significantly fewer patients than the hematologic 
and renal failure groups. Similarly, the left IJV approach involved 

underlying diseases.
Persistent bleeding was the second most common complica-

tion in our study. In total, 25 cases of persistent bleeding re-
quired hemostasis or catheter removal. Of these, 24 and 1 oc-
curred in the renal failure and hematologic groups, respectively, 
and the incidence of this complication significantly differed be-
tween them. Importantly, a significant relationship was found 
between platelet count and hemorrhaging in the renal failure 
group. Paradoxically, the platelet count in the renal failure group 
was more than that in the hematologic group. Because most of 
the hematologic patients underwent catheter placement rou-
tinely for chemotherapy, these patients may have been corrected 
for abnormal conditions before the procedure. However, one 
third of the renal failure patients had acute kidney injuries, an ur-
gent condition, which may have resulted in undergoing catheter 
placement before the correction of abnormal conditions. More-
over, many of the renal failure patients had other underlying 
systemic diseases (e.g., diabetes). As is well known, acute and 
chronic renal failure patients have bleeding diathesis, which is 
considered to be a multifactorial condition (17). Many authors 
consider hemorrhage in renal failure patients to be an inevitable 
result of poor platelet function rather than a complication of the 
procedure (18). Obialo et al. (19) reported a high incidence, 
42%, for the hemorrhagic complication rate in renal failure pa-
tients. Based on these previous and present findings, hemor-
rhagic complications might occur more frequently in renal fail-
ure patients than in hematologic disease patients.

Central venous catheter-related venous thrombosis occurred 
only in the hematologic patients and was observed at a relatively 
high frequency in this group. Six of the 7 patients with this com-
plication had symptoms such as facial, neck, or arm swelling. 
The remaining patient had no symptoms, as the venous throm-
bosis was found incidentally by a follow-up chest CT. Several 
previous studies have reported central venous catheter-related 
thrombosis occurring at an incidence of 1.2–34.1% in hemato-
logic patients (20-23). Our study results were similar to these 
previous findings. Tesselaar et al. (24) reported the risk of ve-
nous thrombosis was 3.5-fold higher for left-sided compared to 
right-sided placement. However, in our study, no significant re-
lationship was found between the left- and right-sided place-
ments.

Catheter malfunction (e.g., catheter thrombosis) occurred in 
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H, et al. Percutaneous placement of central venous cathe-

ters: comparing the anatomical landmark method with the 

radiologically guided technique for central venous cathe-

terization through the internal jugular vein in emergent 

hemodialysis patients. Acta Radiol 2006;47:43-47
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tic radiologist. AJR Am J Roentgenol 2002;179:309-318

10.	Moureau N, Poole S, Murdock MA, Gray SM, Semba CP. 

Central venous catheters in home infusion care: outcomes 

analysis in 50,470 patients. J Vasc Interv Radiol 2002;13: 
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central venous access. J Vasc Interv Radiol 2010;21:976-
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12.	Mauro MA, Jaques PF. Insertion of long-term hemodialysis 

catheters by interventional radiologists: the trend contin-

ues. Radiology 1996;198:316-317
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versus right internal jugular vein cannulation in adults. J 

Clin Anesth 2000;12:142-145

14.	Rose SC, Kinney TB, Bundens WP, Valji K, Roberts AC. Im-

fewer cases than the right. Third, patients were categorized ac-
cording to the causative underlying disease for catheter place-
ment. For example, if a patient who underwent catheter place-
ment for hemodialysis had end-stage renal disease and rectal 
cancer, this patient was categorized in the end-stage renal group. 
Moreover, we did not consider variables (e.g., diabetes) that could 
have influenced the results. Fourth, because the WBC count, 
rather than neutrophil count, was obtained, a limitation might 
be present in the analysis of the relationship of blood cell count 
to incidence of CRIs. Fifth, some catheters were removed with-
out positive laboratory results if patients were suspected of hav-
ing CRIs (e.g., unexplained fever), since many patients were im-
munocompromised. Thus, we might have included infectious 
complications not associated with the catheter. Finally, asymp-
tomatic thrombosis might have occurred but been undetected 
because routine image studies for venous thrombosis were not 
performed during follow-up. In particular, venography via an 
indwelling catheter in cases of catheter malfunction was not 
routinely performed; therefore, complication rates of venous or 
catheter thrombosis might be underestimated. 

In summary, a very high technical success rate and very low 
procedure-related complication rate were achieved. Hematologic 
patients had a somewhat higher complication rate than other pa-
tients, and infection represented the most frequent and challeng-
ing complication in the study population. Particular attention 
should be focused on hematological patients to reduce complica-
tions. In conclusion, the tunneled-cuffed catheter insertion placed 
radiologically via IJV is safe and effective in patients with various 
underlying diseases.
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2153예의 영상의학적 속목정맥 커프도관 삽입에 대한 단일기관 
결과보고: 다양한 기저질환군에서의 시술 성공률과 합병증률

박  찬 · 임남열 · 김용태 · 노  훈 · 기소연 · 김재규 · 김형욱 · 장남규

목적: 다양한 기저질환을 갖는 환자들에서 초음파와 투시유도하 속목정맥 커프도관 삽입술에 대한 시술 성공률과 합병

증률을 알아보는 것이다.

대상과 방법: 2008년 1월부터 2012년 12월까지 1926명의 환자에게 2153번의 도관삽입술이 시행되었으며 이를 후향적으

로 분석하였다. 모든 시술은 초음파와 투시촬영하에 이뤄졌다. 도관 유지기간, 시술 성공률, 그리고 합병증률을 병원의 영

상자료와 의료기록으로 분석하였다.

결과: 총 도관 유지기간은 204809일이었다. 2148건(99.77%)에서 성공적인 시술을 하였다. 총 185건(8.61%)의 합병증

이 발생했고, 그 중 22건(1.02%)이 시술 관련 합병증이었다. 143개(6.66%)의 도관이 합병증으로 인해 제거되었다. 합병

증은 혈액학적 질환이 있는 경우에 통계적으로 유의하게 발병률이 높았다(p = 0.000). 도관 내 혈전은 좌측 속목정맥을 

통해 시술을 하였을 때 통계적으로 유의하게 발생률이 높았다(p = 0.010).

결론: 초음파와 투시유도하에 속목정맥을 통해 커프도관을 삽입하는 것은 매우 높은 시술 성공률과 매우 낮은 시술 관련 

합병증을 보여 매우 안전하고 효과적인 시술임을 알 수 있다.

전남대학교병원 영상의학과


