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ABSTRACT

Background: The preferred site of venous access ranges from deep veins (internal jugular or subclavian 

veins) to superficial veins (external jugular, anterior jugular, and upper limb veins). The aim of the 

study is to evaluate experience of single surgeon and compare the outcomes of the subclavian (SCV), 

internal jugular (IJV), and external jugular (EJV) veins in terms of procedure time and complications 

retrospectively.

Materials and Methods: The study included 327 patients who had port placement between 2012 and 

2018. The mean age of all cases was 55.67 years, and the patients were divided into 3 groups according 

to venous sites; subclavian (SCV), internal jugular (IJV), and external jugular veins (EJV). Only local 

anesthesia was given and no antibiotic prophylaxis was provided before the intervention. The 3 groups 

were compared regarding age, sex, primary tumor site, procedure time, and complications.

Results: The procedure was significantly longer in the SCV group than the other 2 (43.35 min vs 34.58 and 

33.71 min). Removal of the catheter was less common in the IJV group than the other 2 groups. Overall 

complications in the IJV group were lower than the other 2 groups, especially catheter malposition and 

pneumothorax rates were lower in the IJV group.

Conclusions: In light of the findings of the study implantable port placement via internal jugular vein is 

safe and had lower complication rates than either the subclavian or external jugular veins.
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Introduction

According to Turkish statistics 167.463 new patients 
had cancer in 2015 [1]. Most of these patients are di-
agnosed in the late stages of their diseases. Therefore, 
chemotherapy comes about as the only treatment meth-
od for these patients. Because chemotherapy is a long-
term treatment method the access site to administer the 
chemotherapeutics is important for patient comfort. The 
implantable venous sites are not only used to deliver 
chemotherapy regimens but also used to administer flu-
ids, blood products and parenteral nutrition solutions.

At the beginning subclavian vein was used fort port 
placement. But later on jugular vein gained popularity 
due to its advantages over subclavian vein. The aim of the 
study is to compare the duration and the complications of 
the implantable ports of subclavian and jugular veins. 

Materials and Methods

After approval by the Ethics Committee (Institutional 
Review Board of Istanbul Education and Research Hos-
pital of Health Sciences University26/10/2018-1481), 
we designed a retrospective cohort study and included 
327 patients who had subcutaneous implantable ports 
(Power Loc® port access needle, C.R. BARD, Salt Lake 
City, Utah, USA) between April 2012 and April 2018. 
The ports were placed one of the three sites, subclavian, 
internal, or external jugular veins. The choice of the site 
was based on the initial surgery site, radiotherapy sta-
tus, and the experience of the surgeon. All ports were 
placed by the same thoracic surgeon. Informed consent 
was taken from all patients. The files of the patients 
were evaluated retrospectively and age, gender, source 
of the primary tumor, access site, mean of catheter days, 
and complications were recorded. 

Most of the patients were referred by the oncologists. 
The thorough physical examinations of all patients were 
performed, and detailed medical and surgical histories 
were recorded. Complete blood count, routine blood 
chemistry, prothrombin time (PT), activated partial 
thromboplastin time (aPTT), international normalized 
ratio (INR), electrocardiography, chest X-ray were tak-
en. All patients were consulted with an anesthesiologist. 

All procedures were in the operation room under ster-
ile conditions. The patients were put in Trendelenburg 
position. The operation sites were cleansed with povi-
done-iodine twice and covered with sterile dresses. Local 
anesthesia was conducted with lidocaine hydrochloride 
3mg/kg. Sedation was provided with midazolam 2-3 mg 

in un-cooperated patients.  In all patients, venous entry 
was performed with an 18 G Seldinger needle and the tip 
of the guide-wire was advanced into the vena cava. After 
dilatation the catheter was placed into the vena cava. As 
for pocket preparation a 2-3 cm incision was made 5 cm 
below the clavicle. A tunnel was made between the ve-
nous site and the pocket by blunt and sharp dissection. The 
fatty tissue in the pocket was removed to place the port 
chamber. The catheter was connected to the port cham-
ber with a trocar. The catheter was flushed with diluted 
heparin solution using a Huber needle. The Huber needle 
remained in the port chamber to prevent flip-over until 
the end of the procedure. The port chamber was fixed to 
the pectoral fascia by polyglactin sutures. The wound was 
closed with absorbable subcuticular sutures. Port efficacy 
was checked with an aspiration of blood, and the reservoir 
was flushed with heparin saline solution (9 cc 0.9% NaCl 
plus 1 cc heparin) to show any leakage. A chest x-ray was 
taken to check the position and the kinking of the catheter, 
and possibility of pneumothorax (Figure 1). 

Figure 1. Placement of SCV, IJV, and EJV ports.

The malpositioned or kinked catheters were corrected 
under fluoroscopic guidance (Figure 2). The patient was 
discharged on the same day with paracetamol 500 mg, 
three times a day. Some catheters were placed during the 
operation performed to resect the pulmonary metastases.

Figure 2. Malposition of a SVC catheter.
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Statistical Analysis

Descriptive statistics were used, including mean ± stan-
dard deviation, median and range, frequencies and pro-
portions. Chi-square test or Fisher’s exact test were used 
to compare the proportions and student t-test was used to 
compare the means. ANOVA was used to compare the 
groups. P < 0.05 is considered statistically significant.

Results

During the study period 327 patients had 342 implanta-
tion of ports either via subclavian vein (SC, 196 patients), 
internal jugular vein (IJC, 95 cases), and external jugular 
vein (EJV, 36 patients). The mean age of all patients was 
55.86 ± 11.45 years. Male patients comprised 59% of the 
patients (193 cases).  The 3 groups were homogenous in 
respect to age, sex, and intervention side (Table 1). 

Colorectal cancers were the leading indications in 
all three groups, and gastrointestinal system followed 
them. Placing the port was faster in the ICV and EJV 
groups than the SC group, and the difference was signif-
icant. On the contrary, the port length was significantly 

longer in the ICV and ECV groups than SC group. Al-
though occasion of port removal was least common in 
ICV group than the other 2 groups the difference did not 
reach significance.

Change of access site and the catheter malposition 
were leading complications in all patients (Table 2). Al-
though catheter malposition was more common in the 
SC and EJV approach the difference was not found sig-
nificant. Similarly the rate of pneumothorax was highest 
in the SC group. The chance of arterial injury was high-

er in the SC and EJV than the IJV group. An interesting 
complication called pinch-off (spontaneous fracture of 
an implanted central venous catheter) occurred in only 
one case of SC group and treated successfully with tho-
racotomy (Figure 3).
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Table 1. Clinical characteristics of the patients.
SCV IJV EJV P

Age 55.67 56.43 56.71 0.86
Sex (M/F) 117/79 52/43 21/15 0.26
Side (R/L) 314/13 91/4 33/3 0.35
Tumor Origin
     Head and Neck cancer
     Lung cancer
     Gastrointestinal System
     Colorectal cancer
     Ovary cancer

42 (21%)
38 (19%)
32 (16%)
67 (34%)
17 (10%)

26 (27%)
16 (17%)
22 (23%)
23 (24%)

(9%)

(4%)
(23%)
(29%)
(31%)
(13%)

0,16
0.71
0.52
0.79
0.83

Procedure time (minutes) 43.35 34.58 33.71 0.001
Length of the catheter (cm) 19.80 26.16 23.71 0.001
Access Vein, N 196 95 36
Removal for complication 14 (7%) 4 (4%) 4 (11%) 0.24

Table 2. Complications in 3 groups.
Complications SC IJV EJV P
Catheter malposition 13 (7) 2 (2%) 3 (8%) 0.08
Thrombosis 4 (2%) 2 (2%) 1 (3%) 0.63
Pneumothorax 6 (3%) 1 (1%) 0 0.27
Arterial injury 5 (3%) 2 (2%) 1 (3%) 0.58
Hemothorax 2 (1%) 0 0 0.45
Pinch-off 1 (0.5%) 0 0 0.67
Change of access site 14 (7%) 5 (5%) 0 0.35
Wound infection 6 (3%) 2 (2%) 2 (6%) 0.21
Skin necrosis 5 (3%) 2 (2%) 1 (3%) 0.32



Figure 3. Removal of fractured catheter (pinch-off). 

Discussion

The management of the patient with cancer is challeng-
ing for physicians in terms of venous access that is not 
only for chemotherapy but also for administering blood 
products, antibiotics, fluids, and access to the blood-
stream for clinical monitoring. The use of implanted 
ports provides comfort to the patients by preventing 
repeated venipunctures. During the last 2 or 3 decades 
the type and the structure of catheters have changed, 
the calibers and lumen numbers of the catheters have 
increased. The placement and care of the implantable 
ports requires a multidisciplinary approach including 
surgeons, nurses, oncologists, and anesthesiologists.

According to the experience of the surgeon and the 
condition of the patient deep or superficial veins are used 
for entry sites. In the current study we started with the 
subclavian vein first and added the internal jugular vein, 
and used external vein in 36 patients in recent years. 
Our experience showed us that the best results were ob-
tained by the IJV approach with the least complication 
rates. Li et al, in a 344-patient series, used SCV, IJV, 
and upper arm vein for access. They claimed that upper 
arm vein had superior to both IJV and SCV approach 
in terms of higher success rates and lower complication 
rates [2]. This study was a retrospective study like many 
other series in the literature.

A rare randomized study was reported from Biffi et 
al [3]. The study included 401 patients with 3 venous 
accesses; SCV, IJV, and cephalic vein. Unlike the find-
ings of Li’s the Biffi reported that all 3 groups were 
similar with respect to success rates and complication 
rates. A similar study by Aribas et al. compared the IJV 

and SCV for patency times and complication rates and 
they pointed out that there was no difference between 
the 2 methods [4]. Another study comparing 145 pa-
tients with IJV to 165 EJV patients, and reported that 
the venous insertion site did not influence the early or 
late complication rates [5].

There are also series reporting the outcomes of 
single venous sites. One of the largest series in the lit-
erature was reported by Ahn and et al [6]. They placed 
1254 venous ports under the guidance of ultrasound and 
fluoroscopy. They pointed out that the IJV approach is a 
safe and effective method with an extremely high tech-
nical success rate, low peri- and post-procedural com-
plication rates, and satisfactory clinical outcome. Only 
4% of the cases experienced early or late complications.  
In a similar study, Cil et al reported one of the high-
est success rate (99.8%) and lowest complication rate 
(0.63%) in the literature. The study was performed by 
radiologists and under ultrasound guidance [7]. IJV ac-
cess could be either high or lower, and when appropri-
ate high jugular approach was reported to be good alter-
native to low jugular approach [8]. Similar success rates 
were reported from another radiology department [9]. 

Keum et al reported a series with 242 patients who 
had 245 ports inserted via subclavian vein [10]. All 
ports were placed by a thoracic surgeon and no radio-
logic guidance was used. They reported 4.5% compli-
cation rate and recommended that the use of radiologic 
guidance could decrease the complications.

There some series and case reports in the literature re-
porting the use of superficial veins (external jugular and 
anterior jugular veins). Pancholi et al reported the use of 
external jugular vein in 23 patients and recommended its 
use with excellent safety and short procedure time [11]. 
Rott and Boecker reported a case and reviewed the litera-
ture about the use of anterior jugular vein [12]. 

An interesting complication of spontaneous fracture 
of an implanted central venous catheter (pinch off syn-
drome) occurred in one our patients with SCV group. 
The fractured part was in the Azygos vein and the at-
tempt to remove by angiography was unsuccessful. 
We performed thoracotomy and removed the fractured 
catheter. This complication was reported in the litera-
ture [2,13]. Biffi also reported the cost-effectiveness of 
different access sites, and pointed out that subclavian 
vein approach was the most cost-effective method of 
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central venous port placement and use [14].

American Society of Clinical Oncology (ASCO) 
published a clinical practice guideline for the central ve-
nous catheter care of the patient with cancer [15]. They 
pointed out there was insufficient evidence to recom-
mend a specific type of CVC or insertion site, but femo-
ral vein insertion should be avoided, except in certain 
emergency situations. They also recommended that port 
placement should be performed by well-trained health 
care providers, and not to give prophylactic use of sys-
temic antibiotics before port placement.

This is a retrospective and non-randomized study. It 
comprised the cases during the learning curve. In the 
light of our findings port placement via the internal 
jugular vein is safe and the complication rate is lower 
than subclavian vein and external jugular vein. Though 
it was not found significant both malposition and pneu-
mothorax rates are higher in the SCV and EJV groups.
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