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Abstract 
Purpose: The use of port catheters is well accepted in the management of patients with malignan-
cy. In this study, we compare the technical success and the complication rates of ultrasound 
guided Port-A-Cath implantation with doing this procedure by using the anatomical landmark 
method. Methods: In a retrospective study, from 2006 to 2009, medical files of 104 patients who 
had undergone Port-A-Cath implantation were reviewed. The indication for port catheter implan-
tation was malignancy in all cases. Among our patients, Port-A-Cath implantation was done in 63 
patients by using landmark method and in 41 patients by guidance of ultrasound. All patients had 
been observed for complications including pain, port infection, and port thrombus, thrombus of 
central veins, skin necrosis, and success in using of Port-A-Cath for at least one month following 
the procedure, in the vascular clinic. Results: in landmark method group, 2 catheters were non- 
functional just after placement (3.2%) while all Port-A-Caths in ultrasound-guided group were 
functional. Ten patients (15.9%) in land mark group and 1 patient (2.4%) in ultrasound-guided 
group were complicated. The difference between complication rate in anatomic landmarks me-
thod and ultrasound-guided method was statistically significant (p < 0.04). There was no signifi-
cant difference in two groups in duration of port placement (p < 0.345), age (p < 0.444), site of 
port placement (p < 0.244) or type of malignancy (p < 0.18). Conclusion: Considering high rate of 
success and low complications in placement of Port-A-Cath with ultrasound guidance, this method 
is superior to the land mark method in patients with malignancy. 
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1. Introduction 
By introducing different chemotherapeutic agents and considering complexities of anti-cancer treatment proto-
cols, the need for reliable vascular access has significantly increased in two recent decades [1]. Patients with 
malignancy usually need repeated venipuncture for chemotherapeutic agents’ injection, total parenteral nutrition, 
blood products transfusion and venous blood sampling. Therefore long-term, reliable central venous access is 
demanded in order to meet the requirements of multimodality intravenous therapy. Totally implantable port sys-
tems have been advocated to improve venous access reliably [2]-[7]. 

The care of oncologic patients has become much easier by the widespread use of Port-A-Caths for chemothe-
rapy [8] [9]. Port-A-Cath devices were introduced into clinical practice of oncologic patients in 1982 [10]. 
Port-A-caths provide safe and long term access to central veins for chemotherapy [11]. Traditionally, Port-A- 
Cath is implanted by using anatomical signs on skin surface [12]. Therefore, it is essentially a blind process [13] 
which is with lower success and more complications [14]. Placement of port catheters by guidance of ultrasound 
was expressed in 1990s for the first time, which caused entrance of needle into the vessel with high accuracy. 
[13] Ultra sonography can be applied to evaluate the anatomic structures before attempting the puncture. There- 
fore, it increases rate of success [15] and decreases the complications [15] [16]. However, the use of ultra sound 
and the entrance of the catheter even in western countries are not much acceptable and are merely used partly 
[12].  

Rate of complications related to Port-A-Cath is different from 5% - 19% considering the method of Port-A- 
Cath implantation [17]. These complications lead to increment in morbidity and mortality [18], increment of fi-
nancial expenses because of long-term confining to bed, using antibiotics and replacement of catheter [19]. 
Therefore, minimizing and preventing complications should be common part of quality improvement program 
[12]. 

In recent years, surgery for implanting Port-A-Cath in patients who should be under consecutive and long- 
term treatments has been considered. Due to lack of enough study comparing the complications rate of Port-A- 
Cath implantation in two methods, we decided to assess the complications rate in two mentioned methods in a 
descriptive-comparative study in a three-year period (2006-2009), in order to have a strong base to suggest using 
ultrasound in Port-A-Cath implantation (as a reliable vascular access device) in oncologic patients. 

2. Materials and Methods 
In a retrospective study, from the year 2006 to 2009, medical files of 104 patients who had undergone 
Port-A-Cath implantation at Razi Hospital were reviewed. Indication for port catheter implantation was malig-
nancy in all cases. Among our patients, Port-A-Cath implantation was done in 63 patients by using landmark 
method and in 41 patients by guidance of ultrasound. Internal jugular vein, preferentially on the right side, was 
our standard catheter access site. A triplex scan with portable ultrasonographic device (GE, LOGIQ Book) was 
used for determining the proper site for implantation. All patients had been observed for complications including 
pain, port infection, and port thrombus, thrombus of central veins, skin necrosis, and success in using of 
Port-A-Cath for at least one month following the procedure, in the vascular clinic. In this study, success in use 
of Port-A-Cath was defined in the form of ability in infusion therapy through Port-A-Cath.  

The data was analyzed after entrance to SPSS-18 statistical software by using chi square, independent T and 
Mann-Whitney U tests. Also, descriptive statistics were offered in the form of abundance distribution tables and 
statistical indices (average and standard deviation). A statistically significant level was considered 0.05. 

3. Results 
In 104 patients, 63 had been implanted Port-A-Cath with anatomical landmarks while 41 patients with guidance 
of ultrasound. Among these, 17 patients were male (16.3%) and 87 patients were female (83.7%). Average age 
in landmark group and with ultrasound guidance was 49.38 ± 12.2 and 47.78 ± 12.05, respectively. Rate of 
breast cancer in both groups was more than other types of malignancy. Average port duration in group with 
anatomic landmarks and with ultrasound guidance was 11.05 ± 6.99 and 4.59 ± 1.68, respectively (Table 1). 
Port-A-Cath placement complications rate in both anatomic landmark and ultrasound guidance methods in 
breast cancer was more than other types of cancer (90% and 100%, respectively). 

After Port-A-Cath placement, 2 catheters were non-functional just after placement (3.2%) in anatomic land-
mark method group; while all Port-A-Caths placed in ultrasound-guided group were functional. Rate of success 
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in anatomic landmark group was lower than second group, but this difference was not significant {61 (96.8%) vs. 
41 (100%), (p < 0.518)} (Table 2). 

Ten patients (15.9%) in landmark group and 1 patient (2.4%) in ultrasound-guided group were complicated. 
The most common complication in both groups was pain [6 (9.5%) and 1 (2.4%), respectively]. The difference 
between complications rate in anatomic landmarks method and ultrasound-guided method was statistically sig-
nificant (p < 0.04). No statistically significant difference was detected in types of complications between two 
groups (Table 2). In patients whose Port-A-Cath was placed in left or right subclavian veins by anatomic land-
mark method, no complication was detected. Complication rate of Port-A-Cath placement in left and right jugu-
lar veins in anatomic landmarks group was 25% and 15.2%, respectively. In ultrasound-guided group, complica-
tion was only seen in patients whose Port-A-Cath was inserted in left jugular vein.  

There was no significant difference in two groups in duration of port placement (p < 0.345), age (p < 0.444), 
site of port placement (p < 0.244) or type of malignancy (p < 0.18).  

4. Discussion and Conclusions 
Considering rate of various complications following administration of chemotherapeutic agents via peripheral 
veins in oncologic patients which are mainly related to the adverse effects of these agents at the site of injection, 
reliable access to the central vein is necessary [20]. For this reason, Port-A-Cath, as a safe vascular access, has 
an important role in daily care of patients suffering from cancer [6]. Cannulation of central vein by guidance of 
ultrasound has many advantages in comparison to anatomic landmarks [3]. Many researchers explained that so-
nographic imaging just before the catheterization of central vein makes selection of a proper vein possible [21]. 
Priority of ultrasound-guided catheterization is the decrease in number of needling. The recent studies have 
shown that different injections into any vein increases the risk for thrombus formation secondary to endothelial 
tissue damage during the procedure [22]. The results of different studies indicate the increase in success and de-
crease in occurrence of complications related to ultrasound-guided central vein catheter implantation [23]-[26].  
 
Table 1. Distribution of demographic and clinical variables of patients.                                              

Variable Anatomic Landmark Method (n = 63) Ultrasound-Guidance method (n = 41) 

Age (year) 49.38 ± 12.2 47.78 ± 12.05 

Sex (female/male ratio) 49.14 38.3 

Duration of port placement (days) 11.05 ± 6.99 4.59 ± 1.68 

Malignancy   

Breast 40 (63.5%) 30 (73.52%) 

Gastrointestinal 11 (17.5%) 6 (14.6%) 

Other cases 12 (19%) 5 (12.2%) 

Site of port placement   

Right jugular  46 (73%) 31 (75.6%) 

Left jugular 12 (19%) 10 (24.4%) 

Right subclavian  3 (4.8%) - 

Left subclavian 2 (3.2%) - 

 
Table 2. Comparison of landmark with ultrasound-guided methods.                                                

Variable Anatomic Landmark Method (n = 63) Ultrasound-Guided method (n = 41) P Value  

Rate of success  61 (96.8%) 41 (100%) 0/518 

Complications 10 (15.9%) 1 (2.4%) 0.04 

Pain 6 (9.5%) 1 (2.4%) 0.24 

Infection 3 (4.8%) - 0.27 

Thrombus  4 (6.3%) - 0.15 

Necrosis  2 (3.2%) - 0.51 
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In a study by Gebauer, et al., among 299 port catheters inserted with ultrasound guidance, 298 cases of them 
were placed in jugular vein and 1 case was placed in subclavian vein. In this study, the rate of cannulation suc-
cess was reported 99%. No main complication was occurred in these patients. Rate of infection, thrombus and 
migration were 0.15, 0.07 and 0.04 per 1000 catheter-days, respectively. In general, there were 23 complications 
(0.33 per 1000 catheter-days). Therefore, results of the study indicated that using ultrasound-guided method is 
effective in increasing the success rate and decreasing complications [26].  

The results of the presented study support priority of ultrasound-guided cannulation in comparison with ana-
tomic landmark method. In this study, the success rate of cannulation with anatomic landmark (96.8%) was sim-
ilar to the registered success rate of 85% - 99% in the previous studies. Success rate with ultrasound guidance 
was higher than anatomic landmark method, but this difference was not significant (41 (100%), 61 (96.8%), p < 
0.518), respectively). The results of Froehlich study indicated no significant difference in success rate of cannu-
lation with anatomic landmark (88.2%) in comparison with ultrasound-guided (90.8%) [7]. Also, in another 
study which was fulfilled by Balls in the United States, no significant statistical difference was found in success 
rate of cannulation between two groups of anatomic landmarks and ultrasound-guided method [15]. However, 
some of the studies reported different results ([13] [23]-[25] [27]). 

In Chuan study which was carried out on 62 infants, the success rate of central vein cannulation with ultra-
sound guidance (100%) and anatomic landmark (80%) were statistically significant (p < 0.05) [14]. Some spe-
cialists believe that additional equipments and extra retouching related to cannulation with ultrasound guidance 
might increase rate of complications and infections related to catheter [23]. However, data of the present study 
and also some other studies did not confirm such belief. In our study, the general rate of complication occur-
rence for Port-A-Cath implantation in ultrasound-guided group was 0.4% and in anatomic landmark group was 
15.9%, (p < 0.04). Many studies have shown that ultrasound guidance will decrease the rate of complication oc-
currence following central vein cannulation [12] [13] [25]. Karakitsas in a pre-study compared the rate of suc-
cess and complication occurrence in 450 patients underwent Port-A-Cath implantation with ultrasound guidance, 
and 450 patients with anatomic landmarks guidance. The success rates of cannulation were 100% and 94.4% in 
ultrasound-guided and anatomical landmark methods, respectively (p < 0.001). In this study, the rate of infection 
was significantly higher in anatomic landmark group (p < 0.001) [23].  

Broad usage of ultrasound in Port-A-Cath insertion has been limited because of inaccessibility to specialized 
equipments and lack of trained personnel and technical complexity [23] [25]. Therefore, this method technically 
needs trained operators who have enough experience in operating sonography-guided cannulation [28]. 

Considering high success rate and low complications of Port-A-Cath placement with ultrasound guidance, we 
believe that this method is superior to the landmark method in oncologic patients. However, verification of this 
result requires a prospective randomized trial comparing the two methods. 
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