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Abstract 

Background and Objective:  

Repetitive administration of the antineoplastic agents through peripheral veins 

eventually destroys venous integrity and decreases the ability to obtain venous access. 

We conducted this study to determine the safety and efficacy of totally implanted 

central venous catheters (TIVADs) in the administration of chemotherapy and to detect 

the advantages of using ultrasound and fluoroscopy to insert (TIVADs).  

Methods:  

The study enrolled 104 cancer patients who received image-guided, totally implanted 

port insertion in the period from October 2019 to September 2023 at the interventional 

radiology units.   

All patients were analyzed prospectively regarding their characterization, technical 

factors, patency, and acute and late complications during device implantation.  

Results:  

We reported a 100% insertion success rate. The total complication rate was 13.5% 

(n=14), divided into early complications (within 30 days of the procedure) developed in 

2.9% (n=3) of the patients, and late complications occurred later on in 10.6% (n=11) of 

the cases.  

The most observed complication was port pocket infection, which occurred in 4.8% 

(n=5) of the patients. Catheter dysfunction due to late catheter-related central venous 

thrombosis was observed in 3.8% (n=4) of the cases. Catheter-related bloodstream 

infection, chemotherapy extravasation, mechanical dysfunction due to catheter kink, 

wound dehiscence, and skin necrosis; each of these complications occurred once in our 

study.  

Conclusion:  

Image-guided insertion of totally implanted venous access devices (TIVADs) showed 

high technical and clinical success rates with low complication rates, which could 

provide safe, practical, and life-long venous access for the administration of cytotoxic 

agents.  
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Introduction: 

The modern approach to the treatment 

of oncological patients with new 

chemotherapy combinations and more 

complex multimodal intravenous therapy put 

great demands on repeated venous access 

(1,2). Repetitive administration of the 

antineoplastic agents through peripheral 

veins destroys venous integrity, and 

accessibility becomes more and more 

difficult (3). Accordingly, central venous 

access devices (CVADs) represent a reliable 

option for delivering cytotoxic drugs, blood 
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transfusion, rehydration, and blood sampling 

(4,5).  

Totally implanted venous access devices 

(TIVADs) are preferred to other central 

venous access devices due to the advantages 

of long indwelling time, reduced risk of 

complication, ease of nursing, less 

interference with daily activity, and less 

distortion of body image (6,7).  

Since the first attempt of insertion by 

John Niederhuber in 1982 (8) using an open 

surgical technique, there have been many 

advances in the insertion techniques of 

TIVADs aiming for the reduction of 

associated complication rates. These 

advances include blind percutaneous 

insertion by anatomical landmarks or with 

ultrasound guidance using the Seldinger 

technique (9). Subsequently, we conducted 

this study to determine the efficacy and 

safety of using ultrasound and fluoroscopy 

for insertion port-a-cath.  

Patients and Methods:  

This case-series prospective study was 

conducted from October 2019 to September 

2023 at the interventional radiology units in 

our university hospitals. This study was 

approved by our ethical committee, having 

IRB number: 17100902.  

Written informed consent was obtained 

from each patient for participation and 

publication after receiving information about 

the details of the study.  

All cancer patients of all age groups 

with accepted coagulation profile 

(prothrombin concentration > 70%, platelet 

counts > 70 000/µl), clear chest wall (with 

no signs of wounds or infection), and patent 

central venous system (detected by Doppler 

examination) were included in this study. 

Patients with severe uncorrectable 

coagulopathy (INR > 1.5), low platelets 

count < 70 000 /µl and any active infection 

were excluded. 

Technique:  

Interventional radiologists performed all 

port catheter implantations by using a Port-

a-Cath kit (Dignity® Medcomp), (Celsite®, 

B. BRAUN, France) or (IN-PORT®, FB 

medical) either Titanium or plastic ports, 

9.5F, 9F, or 8.5F polyurethane catheters.  

All the procedures were done in an 

interventional radiology suit under local 

anesthesia with 10 cc of Xylocaine 2% and 

proceeded as follows:  

Puncture of the internal jugular or 

subclavian veins was obtained by the 

puncture needle involved in the Port-a-Cath 

kit under ultrasound guidance (Acuson 

x300, Siemens, Germany) with a linear 

probe (4-10 MHz). In some cases, a convex 

probe (3-5 MHz) was used to access the 

subclavian vein. The short axis/out-of-plane 

or the long axis/ in-plane methods were used 

for venipuncture. (Figure 1) 

 

    
Figure 1: Inserting the puncture needle under sonographic guidance using a long axis/in-

plane technique. Puncture needle tip (arrow), access vein (asterisk). 
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"J-shaped" guide wire (.038" x 70cm) 

was introduced through the puncture needle 

under the fluoroscopy (Artis Zee Celling 

Siemens Germany) to make sure that the 

proper site of the guide wire is in the central 

venous system and right atrium. (Figure 2)  

The creation of the port pocket was 

done after subcutaneous local anesthesia 

with approximately 20 cc of Xylocaine, 2% 

mixed with diluted Epinephrine. An incision 

± 2 cm was made over the chest wall two 

fingers below the mid aspect of the clavicle, 

and the pocket was made by blunt 

dissection. We tend to make the incision 

over a rib to provide a firm support base for 

later palpation and puncture.  

After securing the port's connection to 

the catheter and testing the junction for 

leakage, we inserted the port to be tightly 

engaged in the pocket. Then, a tunnel 

through the subcutaneous tissue was made 

from the port pocket to the puncture site.  

The peel-away sheath was then 

introduced over the guide wire under 

fluoroscopic guidance. The proper length of 

the catheter was estimated by using the 

guide wire as a measuring tape with its tip at  

the junction between the superior vena cava 

and right atrium by subtracting the length of 

the external tip of the peel-away sheath, then 

insertion of the catheter through the peel-

away sheath into the central venous system. 

(Figure 3)  

In some patients, we used another 

pathway (catheter first technique), starting 

with inserting the peel-away sheath over the 

guide wire. The catheter is introduced 

through the peel-away sheath, and its tip is 

adjusted to lie at the atriocaval junction 

under fluoroscopic guidance, with the other 

end connected to the tunneler. This is 

followed by creating the port pocket, 

tunneling the catheter from the puncture site 

to the port pocket, and connecting the 

catheter to the port in the port pocket (10). 

(Figure 4)  

In some patients, we had to fix the port 

to the subcutaneous tissue by interrupted 

sutures using resorbable 4-0 vicryl sutures to 

prevent port migration or rotation due to a 

wide pocket or abundant loose fatty tissue. 

In most patients, we got enough by making 

the port pocket precisely fit the port size 

without port fixation (11). (Figure 5) 

 

 

 

 
 

 

Figure 2: A "J-shaped" guide wire was introduced through the puncture needle under 

fluoroscopy to ensure that the proper site of the guide wire was in the central venous system 

and right atrium. 
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Figure 3: Insertion of the port first, then the catheter through the peel-away sheath. 

 

      
Figure 4: Insertion of the catheter was carried out first in this case, then creating the port 

pocket by blunt dissection and connecting the port to the catheter in the port pocket. 

 

 
 

Figure 5: Fixation of the port to the subcutaneous tissue using interrupted absorbable sutures. 
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Finally, verifying the function of the 

port by aspiration of blood and injection of 

saline using the non-coring needle provided 

in the device kit, then closure of the port 

pocket was done using three to four 

interrupted deep subcutaneous sutures and 

by running subcuticular resorbable sutures 

by using 4-0 vicryl sutures (12,13).   

After the closure of the port pocket, the 

system is locked by injecting about 10 ml of 

heparinized saline 50 units/ml through the 

port system.   

All patients were analyzed prospectively 

regarding their characterization, technical 

factors, early (within 30 days after the 

procedure) complications, and late 

complications (after 30 days after the 

procedure) during device implantation.  

Statistical Analysis:  

Patients' characteristics and technical 

and follow-up data were collected and 

analyzed using statistical software of IBM 

Statistical Package for the Social Sciences 

(SPSS, IBM Corp. Released 2017. IBM 

SPSS Statistics for Windows, Version 25.0. 

Armonk, NY: IBM Corp).  

Numerical data was expressed in the 

form of mean ± SD, while categorical data 

was expressed in the form of percentage and 

frequency.  

  

Results  

Patients' Characteristics:  

This study included 104 patients. The 

mean age of the patients was 49 years ± 

12.8(SD) (18–76 years). Males comprised 

37.5% (n=39) of the patients and 63.5% 

(n=65) were females.  

The mean weight of the patients was 

70.14 Kg +/- 11.83 (SD), while the mean 

basal metabolic rate (BMI) was 24.72 kg/m2 

+/- 3.90(SD). Most of our patients were 

overweight (BMI more than 25kg/m2 and 

less than 30 kg/m2), representing 41.3% 

(n=43) of the patients.  

Breast cancer was the most common 

malignancy, representing 32.7% (n=33) of 

our patients, followed by Gastrointestinal 

malignancies representing 21.2% (n=22).  

Other comorbidities rather than 

malignancy were reported in 45.2% (n=47) 

of the patients. The most common 

comorbidity was hypertension, which was 

reported in 18.3% (n=19) of the patients.  

In all our patients, the indication of 

TIVAD insertion was for administration of 

chemotherapy as a curative, eradicative 

treatment in 61.5% (n=64) of the patients, 

while 38.5% (n=40) of the patients were on 

chemotherapy as a palliation for an 

advanced stage of the disease. (Table 1)  

Table 1: Patients' characterizations  

Parameter  Mean ± SD/ percentage (n=) 

Age (years)  49 ±12.8 

Sex   

Male  

Female   

 

37.5% (n=39) 

63.5% (n=65) 

Weight (Kg)  70.14 ± 11.83 

BMI  

Under-weight (BMI < 20kg/m2)  

Average weight (BMI 20:25kg/m2)  

Over-weight (BMI 25:30kg/m2)  

Obese (BMI >30kg/m2)  

24.72 ± 3.90 

14.4% (n=15) 

37.5% (n=39) 

42.3% (n=43) 

6.7% (n=7) 

Inpatients  

Outpatients  

24.1% (n=26) 

72.2% (n=76) 

Malignancy   

Breast  

Gastrointestinal  

Hematologic  

Lung  

Pancreas  

 

33 (32.7%) 

22 (21.2%) 

16 (15.4%) 

8 (7.7%) 

7 (6.7%) 
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Head and neck  

Gynecological  

Hepatic  

Sarcomas  

Melanoma  

7 (6.7%) 

5 (4.8%) 

2.9% (n=3) 

1.9% (n=2) 

0.9% (n=1) 

Comorbidities  

Hypertension  

Diabetes Mellitus  

Chest disease  

Cardiac diseases  

Brucellosis  

Burger's disease   

45.2% (n=47) 

18.3% (n=19) 

13.5% (n=14) 

7.7% (n=8) 

3.8 (n=4) 

0.9 % (n=1) 

0.9 % (n=1) 

Chemotherapy mode   

Palliative  

Curative  

 

38.5% (n=40) 

61.5% (n=64) 

Technical Data:  

Technical Success Rate:  

All the ports were implanted 

successfully under ultrasound and 

fluoroscopic guidance. 100% of the 

catheters were implanted at the first trial.  

Access Site:  

The right internal jugular vein was 

accessed in half of the cases 50% (n=52). 

The left internal jugular veins comprised 

23.1% (n=24) of the access sites. The right 

subclavian vein was used in 18.3% (n=19) 

of the patients, while the left subclavian vein 

was used in 8.7%(n=9).  

The right side was used in 68.3% (n=71) 

of the patients, while the left was used in 

31.7% (n=33).  

Operation Time:  

The operation time was estimated from 

the venipuncture till the last suture, with the 

meantime of the procedure in this study 

being 43.31 minutes ± 4.17(SD).  

Follow-up Data:  

A total of 56.7% (n=59) of patients 

reached the end of the thesis in September 

2023 with functioning ports. Patients who 

did not reach the deadline due to death 

comprised 30.8% (n=32); none of the deaths 

were reported to be port-related. 9.6% 

(n=10) of devices had been removed in the 

observed period, and 7.7 % (n=8) of the 

cases because of complications. In two cases 

(1.9%), the catheter was removed because 

the need for central venous access no longer 

existed, and the patients decided to undergo 

an elective port explantation.  

Three patients (2.9%) were lost to 

follow-up; two were missed after one year 

of insertion, and one patient missed after 

four months.  

Complications:  

Complications occurred in 13.5% 

(n=14) of the cases, 2.9% (n=3) occurred as 

early complications (within 30 days of the 

procedure), and 10.6% (n=11) occurred after 

one month of insertion.  

In the current study, the most observed 

complication was infection, which occurred 

in 5.8% (n=6) of the patients, divided into 

early port-pocket infections observed in 

1.9% (n=2) (Figure 6) and late port pocket 

infection was observed in 2.9% (n=3). One 

case (0.9%) showed late catheter-related 

bloodstream infection (CRBSI). All the 

infected ports required premature 

explantation after the failure of port salvage 

therapy.   

Catheter dysfunction due to late 

catheter-related central venous thrombosis 

was the second most common complication 

observed in 3.8% (n=4) of the cases. The 

four cases occurred in the late stage (after 30 

days of insertion).  

One of the patients developed early wound 

dehiscence after 20 days of port insertion. A 

failed trial of edge trimming and resuturing 

compelled us eventually to remove the 

device.  
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We observed only one case of 

chemotherapeutic agent extravasation, late 

skin necrosis, and catheter dysfunction due 

to catheter kink, and each of these 

complications was managed conservatively 

without the need for catheter removal. 

(Figures 7 & 8)  

 

 
 

Figure 6: Infected port pocket presented by hotness, redness, and pus discharge at the port 

pocket site. 
 

 
Figure 7: A case of skin necrosis over the port after 11 months of port insertion.  
 

 
Figure 8: Digital subtraction angiography showing catheter kink (arrow) at venipuncture site 

with free passage of contrast media through the catheter
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Discussion  

Most chemotherapeutic agents are 

associated with significant venous toxicity, 

often leading to venous thrombosis or 

thrombophlebitis of the peripheral veins. In 

contrast, central venous catheters are usually 

associated with less venous toxicity because 

wide caliber veins immediately dilute 

administered medication and reduce the risk 

of vascular damage (12).  

Long-term totally implanted venous 

access devices (TIVADs) have been 

reported to be more durable and have a 

longer patency in terms of lower 

complication and malfunction rates than 

other central venous catheters (13,14).  

In this study, we reported a 100% 

technical success rate and all catheters were 

inserted at the first trial, and none of the 

reported complications was puncture-related 

like arterial puncture or pneumothorax; this 

could be attributed to the usage of 

ultrasound guidance of insertion, which 

allows the real-time visualization of the 

needle tip and its advance through the wall 

of the access vein. This result is in 

accordance with other studies where 

ultrasound guidance was also used with zero 

technical failure rate (15).  

The total operation time in our study 

was 43.31 minutes ± 4.17(SD), comparable 

to the results of other previously published 

studies with the operation time ranging 

between 10 minutes and 90 minutes (16,17)

. The overall complication rate in the current 

study was 13.5%, which is comparable to 

what we found in the literature that ranged 

between 6.6% and 14% in the case of using 

ultrasound and fluoroscopic guidance, while 

for the anatomical landmark-guided 

insertion, the reported complication rates 

ranged from 5% to 24.6% (18,19). The 

complication rates of the surgical cut-down 

technique ranged from 16% to 21% (20).  

In our series, the most observed 

complication was infection at 5.8 % (n=6); 

this was comparable to other studies in the 

literature, which reported that the infection 

rate ranged between 5.6% and 13% (21).  

Despite our trials with conservative 

management, the port systems were 

eventually removed in all the infected cases. 

In the literature, catheter-related infection 

was the cause of premature catheter removal 

in 7.1–13.4% of cases (10). Failure of port 

salvage treatment was not exclusive to our 

study; Vidal et al. reported that 81% of 

infections required port removal, while 

conservative treatment and port salvage 

were feasible only in a few cases (22).  

Late catheter-related deep venous 

thrombosis occurred in four cases (3.9%). 

Similar to previously reported results with 

incidence rate (2.7%-8%) (23), other reports 

revealed thrombosis as the most common 

complication (24). Three of the four cases 

were successfully treated with an 

anticoagulant. In only one case with 

thrombosis, the catheter had to be removed 

due to failure of conservative therapy.  

One case (0.98%) developed a catheter 

kink manifested by catheter dysfunction in 

the form of inability to aspirate blood from 

the port with preservation of the infusive 

function; this conforms with other studies 

with a reported incidence between 0.8 and 

9% (25).  

Previous study reports showed that the 

incidence of wound disruption was 1% - 3% 

(25), which is comparable to our results as 

we only had one case with wound 

dehiscence that occurred after 20 days of 

port insertion (0.98%). The low incidence of 

wound dehiscence might be due to the 

closure of the subcutaneous tissue in all our 

patients with absorbable interrupted sutures 

in a strict aseptic condition that would 

relieve the skin sutures' tension. The failed 

trial of resuturing compelled us to eventually 

remove the device.  

Skin necrosis occurred once (0.98%) in 

our study after 11 months of catheter 

insertion; in another study, the reported 

frequency of skin necrosis was 0.7% (26). 

The chemotherapy-associated debilitation 

and subsequent loss of the subcutaneous fat 

overlying the port device was the main 

cause of skin necrosis because the thin skin 
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layer becomes more prone to irritation and 

necrosis.  

Similar to a recent series that observed a 

decreasing trend for major complications of 

TIVAD insertions (based on the Society of 

Interventional Radiology (SIR) consensus-

based classification of complications) (4,27), 

We had not experienced any major 

complication due to puncture that was 

reported in other studies like accidental 

arterial puncture, pneumothorax or 

hemothorax. This could be attributed to the 

utilization of ultrasound and fluoroscopy in 

all our cases and the main operators' deep 

experience in dealing with ultrasound and 

fluoroscopic imaging.  

Conclusion  

Image-guided insertion of totally 

implanted venous access devices (TIVADs) 

showed high success and low complication 

rates, which could provide a safe, feasible, 

and life-long central venous access route for 

the administration of cytotoxic 

chemotherapeutic agents and the more 

complex multimodal intravenous therapies 

for cancer patients.  

Using ultrasound and other technical 

advances played a major role in eliminating 

the fatal complications used to occur with 

central venous line insertion.  

 Limitations:  

The major limitation of this study was 

the relatively low sample size due to 

financial issues. Nevertheless, a detailed 

case series study confirmed the safety of the 

radiological placement of totally implanted 

central access devices.  

Another limitation was the lack of child 

cases, which made our cohort more 

homogenous and confined our description to 

adult cases. 

References  

1. Granic M, Zdravkovic D, Krstajic S, et 

al. Totally implantable central venous 

catheters of the port-a-cath type: 

complications due to its use in the 

treatment of cancer patients. J BUON. 

2014;19(3):842-846.  

2. Gebauer B, El-Sheik M, Vogt M, 

Wagner HJ. Combined ultrasound and 

fluoroscopy guided port catheter 

implantation—high success and low 

complication rate. Eur J Radiol. 

2009;69(3):517-522.  

3. Bow EJ, Kilpatrick MG, Clinch JJ. 

Totally implantable venous access ports 

systems for patients receiving 

chemotherapy for solid tissue 

malignancies: a randomized controlled 

clinical trial examining the safety, 

efficacy, costs, and impact on quality of 

life. J Clin Oncol. 1999;17(4):1267.  

4. Granziera E, Scarpa M, Ciccarese A, et 

al. Totally implantable venous access 

devices: retrospective analysis of 

different insertion techniques and 

predictors of complications in 796 

devices implanted in a single institution. 

BMC Surg. 2014;14(1):1-9.  

5. Capalbo E, Peli M, Lovisatti M, et al. 

Placement of port-a-cath through the 

right internal jugular vein under 

ultrasound guidance. Radiol Med. 

2013;118(4):608-615.  

6. Cheung E, Baerlocher MO, Asch M, 

Myers A. Venous access: a practical 

review for 2009. Can Fam Physician. 

2009;55(5):494-496.  

7. Galloway M. Insertion and placement of 

central catheters in the oncology patient. 

In: Semin Oncol Nurs. Elsevier; 

2010:102-112.  

8. Niederhuber JE. Totally implantable 

venous access devices. In: Di Carlo I, 

Biffi R, eds. Milano: Springer Milan; 

2012.  

9. Tagliari AP, Staub FL, Guimarães JR, 

Migliavacca A, Mossmann D da F. 

Evaluation of three different techniques 

for insertion of totally implantable 

venous access device: a randomized 

clinical trial. J Surg Oncol. 

2015;112(1):56-59.  

10. Samad AMA, Ibrahim YA. 

Complications of Port A Cath 

implantation: a single institution 

experience. Egypt J Radiol Nucl Med. 

2015;46(4):907-911.  



Refaat et al.,  

80 

11. Walser EM. Venous access ports: 

indications, implantation technique, 

follow-up, and complications. 

Cardiovasc Intervent Radiol. 

2012;35(4):751-764. 

https://doi.org/10.1007/s00270-011-

0271-2  

12. Ignatov A, Hoffman O, Smith B, et al. 

An 11-year retrospective study of totally 

implanted central venous access ports: 

complications and patient satisfaction. 

Eur J Surg Oncol. 2009;35(3):241-246.  

13. Karakousis CP. Surgical technique for 

totally implantable access ports (TIAP) 

needs improvement. J Surg Oncol. 

2007;95(2):180-181.  

14. Funaki B. Central venous access: a 

primer for the diagnostic radiologist. Am 

J Roentgenol. 2002;179(2):309-318.  

15. McBride KD, Fisher R, Warnock N, et 

al. A comparative analysis of 

radiological and surgical placement of 

central venous catheters. Cardiovasc 

Intervent Radiol. 1997;20(1):17-22. 

https://doi.org/10.1007/s002709900103  

16. Yaacob Y, Nguyen DV, Mohamed Z, et 

al. Image-guided chemoport insertion by 

interventional radiologists: a single-

center experience on periprocedural 

complications. Indian J Radiol Imaging. 

2013;23(2):121-125.  

17. Keum DY, Kim JB, Chae MC. Safety of 

a totally implantable central venous port 

system with percutaneous subclavian 

vein access. Korean J Thorac 

Cardiovasc Surg. 2013;46(3):202-207.  

18. Teichgräber UKM, Kausche S, Nagel 

SN, Gebauer B. Outcome analysis in 

3,160 implantations of radiologically 

guided placements of totally implantable 

central venous port systems. Eur Radiol. 

2011;21(6):1224-1232.  

19. Kartsouni V, Moschouris H, Bersimis F, 

et al. Complications of totally 

implantable central venous catheters 

(ports) inserted via the internal jugular 

vein under ultrasound and fluoroscopy 

guidance in adult oncology patients: a 

single-center experience. Cureus. 

2022;14(7)  

20. Biffi R, Orsi F, Pozzi S, et al. Best 

choice of central venous insertion site 

for the prevention of catheter-related 

complications in adult patients who need 

cancer therapy: a randomized trial. Ann 

Oncol. 2009;20(5):935-940.  

21. Chang TC, Yen MH, Kiu KT. Incidence 

and risk factor for infection of totally 

implantable venous access port. 

Langenbecks Arch Surg. 

2022;407(1):343-351.  

22. Vidal M, Genillon JP, Forestier E, et al. 

Outcome of totally implantable venous-

access port-related infections. Med Mal 

Infect. 2016;46(1):32-38.  

23. Jiang M, Li C, Pan C, Cui X, Dietrich 

CF. Risk of venous thromboembolism 

associated with totally implantable 

venous access ports in cancer patients: a 

systematic review and meta-analysis. J 

Thromb Haemost. 2020;18(9):2253-

2273.  

24. Eastridge BJ, Lefor AT. Complications 

of indwelling venous access devices in 

cancer patients. J Clin Oncol. 

1995;13(1):233-238.  

25. Kurul S, Saip P, Aydin T. Totally 

implantable venous-access ports: local 

problems and extravasation injury. 

Lancet Oncol. 2002;3(11):684-692.  

26. Kim D, Ryu D, Jung H, Lee S. 

Evaluation of complications of totally 

implantable central venous port system 

insertion. Exp Ther Med. 

2019;17(3):2248-2254.  

27. Sacks D. Society of interventional 

radiology clinical practice guidelines. J 

Vasc Interv Radiol. 2003;14  

 

 

 

 

 

 

https://doi.org/10.1007/s00270-011-0271-2
https://doi.org/10.1007/s00270-011-0271-2
https://doi.org/10.1007/s002709900103

