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ABSTRACT

The purpose of this study was to evaluate safety and efficacy of image-guided radiological totally implantable venous access devices with
special reference to rate of skin complications of both regular and low-profile types. 4395 patients were referred to Interventional Radiology
Unit between March 2003-September 2013. 4501 implantations of totally implantable venous access device were performed in patients
under sonography and fluoroscopy. During this period 2299 regular-type and 2202 low-profile type totally implantable venous access
devices were used. Success rate, periprocedural early and long-term complications were evaluated. Periprocedural and early complica-
tions of totally implantable venous access devices included 16 (0.4%) arterial punctures, 101 (2.2%) minor hematoma, 1 (%0.02) discon-
nection of the catheter, 4 (0.09%) septum separation, 38(0.8%) minor erythema-pain and tenderness, 23 (0.5%) short term fever without
bacteriemia and 25 (0.6%) inversion of the port. Late complications included 6(0.1%) cellulitis, 8 (0.2%) bacteriemia and sepsis, 305 (6.8%)
venous thrombosis, 62 (1.4%) catheter thrombosis, 6 (0.1%) catheter migration and 3 (0.07%) catheter fracture. A total of 53 (1.18%)
skin perforation were seen. There was statistically significant difference between regular and low-profile totally implantable venous access
devices particularly in patients with normal and thinner subcutaneous fat tissue (p= 0.024 and <0.001 respectively). The present study is
the largest series in the literature in patients with malignant tumors. Image-guided radiological totally implantable venous access device
placement is safe and reliable method with a low risk of complications and the results of this study further justify the use of low profile totally
implantable venous access device based on lower skin complications.
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OZET

Malign Tiimérlii Olgularda Diisiik Profilli ve Standard Tip TIVEC kullaniminin Karsilastirmali Calismasi:
4501 Olgunun Retrospektif Analizi

Bu calismanin amaci radyolojik gorinttleme esliginde yerlestirilen, standart ve dusuk profilli, tamamen implante edilebilir venéz erisim
cihazlarinin cilt komplikasyonlari ydninden glvenirlik ve etkinliginin degerlendiriimesiydi. Mart 2003 ve Eyltl 2013 tarihleri arasinda 4395
hasta Girisimsel Radyoloji Unitesine basvurdu. Bu hastalara ultrasonografi ve floroskopi esliginde 4501 tamamen implante edilebilir vendz
erisim cihazi yerlestirildi. Bu sUre icinde 2299 standard tipte, 2202 dustk profilli tamamen implante edilebilir vendz erisim cihazi kullanildi.
Basari orani, islem sirasinda, erken ve ge¢c komplikasyonlar degerlendirildi. Tamamen implante edilebilir vendz erisim cihazi yerlestiriimesi
sirasinda gelisen erken dénem komplikasyonlar arteriel giris 16 (%0.4), mindr hematom 101 (%2.2), kateter ayrimasi 1 (%0.02), septum
ayriimasi 4 (%0.09), mindr eritem-agn ve hassasiyet 38 (%0.8), bakteriyemi olmaksizin kisa stiren ates 23 (%0.5) ve portun ters dénmesi 25
(%0.6) olarak siralandi. Ge¢ komplikasyonlar selllit 6 (%0.1), bakteriyemi ve sepsis 8 (% 0.2), vendz trombozis 305 (%6.8), kateter trom-
bozu 62 (%1.4), kateter migrasyonu 6 (%0.1) ve kateter kirlmasi 3 (%0.07) olmustur. Kronik dénemde toplam 53 cilt perforasyonu (%1.18)
gorildi. Ozellikle normal ve ince subkutan yag dokusu olan hastalarda standard ve diisiik profilli tamamen implante edilebilir vendz erisim
cihazi kullanimi arasinda istatistiksel olarak anlamli fark mevcuttu (sirasiyla p= 0.024 ve <0.001). Bu galisma malign tumaorll hastalarda
tamamen implante edilebilir vendz erisim cihazi kullanimi ile ilgili literatUrdeki en genis seridir. Radyolojik goruntileme esliginde tamamen
implante edilebilir vendz erisim cihazi yerlestiriimesi diisik komplikasyon riski ile gtivenilir bir metottur. Bu ¢alisma ayrica disuk profilli tama-
men implante edilebilir vendz erisim cihazi kullaniminin daha disik cilt komplikasyonlarina yol actigini ortaya koymustur.

Anahtar Kelimeler: Port, Tamamen implante edilebilir vendz erisim cihazi, Dustk profil, Reguler, Cilt perforasyonu
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INTRODUCTION

Long term vascular access is mandatory for cancer
patients who are in need of repeated administration
of chemotherapeutics or antibiotics.!? Silicone-based
tunneled catheters were the pioneer material in the
market used for prolonged intravascular infusions
and blood sampling.® These catheters were then re-
vised by Hickman et al in 1979.* Niederhuber et al
was the first to report a totally implantable venous ac-
cess device (TIVAD) placement in 1982.°

TIVAD and tunnelled catheter implantation with cut-
down technique or blind puncture using anatomical
landmarks was first described by general surgeons.®
After the introduction of peel-away sheaths, radiolog-
ically guided TIVAD and tunneled catheter implanta-
tion was introduced to the market.” Compared with
the other tunneled catheters, TIVADs provided a bet-
ter cosmetic result, more comfortable postprocedural
period and low long-term complication rate.'” Mean-
while, TIVADs are also convenient for administration
of other routine medications, daily nutrient supple-
ments or blood sampling. For long term central ve-
nous access, TIVADs implantation under image guid-
ance by interventional radiologists was described as a
safe and effective alternative to surgical technique.?’
Two types of TIVADs are usually preferred in adults
named as regular and low-profile. The difference
between these 2 types is the size in height, base di-
ameter and septum size. In this retrospective study,
we present the technical success and complication
rates of image-guided radiological TIVAD implanta-
tion procedures. To our knowledge, this is the largest
series reported in the literature and we point out the
importance of low-profile Type (LT) TIVADs are as-
sociated with a decreased rate of skin perforation.

MATERIAL AND METHOD

Patient Selection

4395 patients who underwent image-guided radiolog-
ical TIVAD placement at Interventional Radiology
Section of Ankara Numune Education and Research
Hospital between March 2003 and February 2013
were included in the study. The group consisted of a
slight preponderance of females (2309 female 52.5%
versus 2086 male 47.5%) with a mean age of 49.6
years (Range 18 to 84 years). Malignancies encoun-
tered were hematologic (1589 patients), gastrointesti-
nal (1375 patients), breast carcinoma (557 patients),
genitourinary (634 patients) and other malignancies
(271 patients) in the decreasing order of frequency.
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In the early years of this 10 year period, we used
Regular Type (RT) of TIVAD (Port-A-Cath Smiths
Medical, London, UK) in all patients. But with the
increasing experience of the unit staff about TIVAD
usage and high skin necrosis ratio with RT TIVAD,
we changed our choice of TIVAD. If the subcutane-
ous fat tissue thickness was significant, RT TIVAD
was preferred. If the subcutaneous fat tissue thickness
was normal or thinner, LT TIVAD was used. The re-
spective height, base diameter and septum size of the
RT TIVAD and LT TIVAD are as follows: height 14.7
vs 11.5 mm, base diameter 30.5 vs 25 mm and septum
size 11.4 vs 9.5 mm. Both TIVADs are easily inserted
using the same technique except for a larger pocket
which is required in cases of RT TIVAD.

Implantation technique

A complete blood count and INR measurement were
performed for every patient the day before the pro-
cedure and patients with a platelet count over 50000
mm?® and INR rates lower than 1.5 were included. Pa-
tients with INR rate over 1.5 received fresh frozen
plasma before the implantation. All patients received
a single intravenous dose of 1 gram cefazolin an hour
before the procedure and continued up to 3 days for
prophylaxis.

All TIVAD implantations were performed in the
Interventional Radiology Suite by interventional
radiologists. Before the implantation, an ultrasono-
graphic evaluation of the internal jugular veins (IJV)
was performed to confirm the patency and to identify
a preexisting venous trombosis. Right IJV was the
preferred entry site because of its straight course and
short distance to right atrium, however left IJV was
preferred as a second choice due to patency problems
and anatomical limitations. In case of bilateral small
or trombosed IJVs, subclavian veins (SCV) were
used for venous access. Transfemoral route was used
for TIVAD implantation when all the routes described
above were inaccessible.

The skin was prepared with chlorhexidine for a stand-
ard sterile technique. A local anesthetic (20 ml prilo-
cain) was injected to the area of TIVAD implantation
and venous puncture. Venous puncture was performed
under the guidance of ultrasonography with an 18G
needle using the Seldinger technique. A 0,035-inch
guidewire was inserted into IJV and the tip of the
wire was advanced to the vena cava inferior via vena
cava superior and right atrium. The peel away sheath
was meticulously placed over the guidewire. A suf-
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ficient size of subcutaneous port pocket was created
in the infraclavicular area and catheter was tunneled
from the port pocket to the venous access site with
the aid of trochar. The port chamber was connected
to the catheter and checked for leaks just before port
implantation to the port pocket. After the decision of
catheter length that would remain in the venous lumen
under fluoroscopy, the catheter was placed to the high
atrial region via peel away sheath. The port was ac-
cessed with a 22G Huber needle and flushed with 2-5
ml of 100U/ml heparinized saline solution after the
procedure. If the port pocket was noticed too loose or
wide, the port chamber was fixed by a simple suture
to the fascia underneath. The tip of the catheter, a pos-
sible kink at the puncture site or pneumothorax was
evaluated with a postprocedure chest X-ray. TIVAD
implantation was completed with a few interrupted
skin sutures.

All patients were informed about the local infection
signs like fever, swelling and redness at the access
site and were recommended to contact their primary
physician as soon as possible.

Follow-up

TIVADs were used for intravenous access by medical
staff immediately after implantation in majority of the
cases. Access site was subjected to a daily care and
chlorhexidine was used for local antisepsis just be-
fore use. A 22-gauge noncoring Huber needle (Grip-
per needle, Smiths Healthcare Manufacturing S.A. de
C.V,, Mexico) was inserted into the TIVAD. Heparin-
ized saline was injected to control the patency of the
catheter or subcutaneous leakage. A semi-permeable
dressing was used to cover the needle and the nee-
dle was changed every 5 days when longer infusions
were required. Heparinized saline flush at dilution
of 100U/ml was used after every access or monthly
during times of port inactivity. X-ray follow-up was
obtained every 2 months to confirm the location of
catheter tip. All complications were noted in accord-
ance with the recommendations of the Society of the
interventional Radiology (SIR). Complications were
classified as periprocedural (<24 hours after implan-
tation), early (1 to 30 days after the procedure) and
late (>30 days after).

All data were collected from the hospital records and
the end point of the study was TIVAD removal or
death of the patient.
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Statistical Analysis

Difference between groups in terms of categorical
data was evaluated by Chi-Square test or Fisher’s Ex-
act test where applicable. Bonferroni correction was
applied to control type I error. P value less than 0.05
was considered significant.

RESULTS

A total of 4501 TIVADs were implanted in 4395
patients. Reimplantantion was required in 106 pa-
tients due to complications: venous thrombosis (47
patients), skin perforation (45 patients), catheter mi-
gration (6 patients), catheter fracture (3 patients) and
cellulitis (1 patient). The total follow-up period was
2.484.552 catheter days (range 5-1855 days; mean
552 days). Correct venous puncture site was achieved
in 4358 of 4501 implantations with the aid of ultra-
sonography and primary technical success rate was
detected as 96.8%. Alternative venous access sites
were used for puncture in 143 TIVAD implantations
due to primary site problems such as superior vena
cava thrombosis, inability to puncture due to obesity
or low central venous pressure. The overall second-
ary technical success rate for TIVAD implantation at
alternative sites was 100%.

Periprocedural Complications

All periprocedural complications were summarized
in Table 1. Even though all venous punctures were
achieved under ultrasonography guidance, an acci-
dental arterial puncture occurred in 16 implantations
and manual local compression was immediately ap-
plied for treatment. A minor oozing of blood was
noted at the incision site in 92 cases which were
treated with manual compression without any further
intervention. A minor hematoma developed around
the TIVAD pocket in 101 (2.2%) cases which were
asymptomatic. A mechanical complication occurred
in one patient due to disconnection of the catheter
from its reservoir part at the first injection. In this pa-
tient the catheter was retrieved under fluoroscopy by
a goose-neck snare via the right femoral vein without
any complication and another port catheter was im-
planted. Among the type of complications presented,
minor hematoma was significantly more frequent
with regular type of TIVAD (p< 0.001).
Periprocedural complications like pneumothorax,
hemothorax, air embolism or major hematoma were
not observed in any patient.
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Table 1. Complications of TIVAD
Complications RT TIVAD LT TIVAD Total P

(n= 2299) (n=2202)
Periprocedural complications of TIVADs
Arterial punctures 10 (0.4%) 6 (0.3%) 16 (0.4%) 0.360
Minor hematoma 72 (3.1%) 29 (1.3%) 101 (2.2%) <0.001
Early complications of TIVADs
Disconnection of the Catheter 0 1 (0.05%) 1(0.02%) 0.489
TIVAD septum separation 1 (0.04%) 3(0.1%) 4 (0.09%) 0.364
Minor erythema, pain and tenderness 21 (0.9%) 17 (0.8%) 38 (0.8%) 0.604
Fever without bacteriemia 10 (0.4%) 13 (0.6%) 23 (0.5%) 0.465
Inversion of TIVAD 6 (0.3%) 19 (0.9%) 25 (0.6%) 0.0066
Late complications of TIVADs
Cellulitis 3(0.1%) 3(0.1%) 6 (0.1%) 1.000
Death due to bacteriemia and sepsis 3(0.1%) 5(0.2%) 8 (0.2%) 0.499
Venous thrombosis 139 (6.0 %) 166 (7.5 %) 305 (6.8%) 0.046
Catheter lumen thrombosis 27 (1.2%) 35 (1.6%) 62 (1.4%) 0.232
Catheter migration 2 (0.09%) 4 (0.2%) 6 (0.1%) 0.443
Catheter fracture 2 (0.09%) 1 (0.05%) 3 (0.07%) 1.000
Skin perforation 34 (1.5%) 19 (0.9%) 53 (1.20%) 0.055

Early Postprocedural Complications

Early complications are summarized in Table 1. TI-
VAD septum was seperated from the reservoir part
in 4 (0.09%) cases. These TIVAD’s were all replaced
completely with a new one. Minor erythema, pain
and tenderness were observed at the port pocket area
without any purulant discharge in 38 (0.8%) patients.
Another 23 (0.5%) patients had short term fever be-
low 38°C without bacteriemia. These patients were
managed successfully with the administration of ap-
propriate antibiotics. In 25 (0.6%) patients, TIVAD’s
had revised because of the inversion of the port cath-
eter in the pocket. With regard to the early complica-
tions, inversion of TIVAD was more frequent with LT
TIVAD (p=0.007).

Late Postprocedural Complications

All late complications were summarized on Table 1.
Cellulitis was noted in 6 (0.1%) patients and man-
aged with wide spectrum antibiotics. Removal of
TIVAD was necessary just in one patient due to an-
tibiotic resistance. Bacteriemia and sepsis developed
in 8 (0.2%) patients with hematologic malignancies.
Blood cultures taken from TIVAD revealed Staphylo-
coccus epidermidis in 5, Staphylococcus aureus, Can-
dida albicans and Escherichia coli in the remaining
cases. All of these patients were lost despite aggres-
sive antibiotherapy. On follow-up, venous thrombosis
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developed in 305 (6.8%) patients and all received low
molecular weight heparin. A total of 47 TIVAD were
removed due to progression of venous thrombosis.
Skin perforations were seen in 53 (1.18%) patients
totally. With RT TIVAD, skin perforation ratio of the
patients with the thicker, normal and thinner subcu-
taneous fat tissue thickness were respectively 0.6%,
2.1% and 8.9%. LT TIVAD caused significantly
lower skin perforation ratio than the RT TIVAD; 0%,
0.8% and 1.2% respectively. Except skin perforation,
all other short and long-term complication rates were
similar between RT and LT TIVADs (Table 2).

Other late complications were catheter lumen throm-
bosis in 62 (1.4%), catheter migration in 6 (0.1%) and
catheter fracture in 3 (0.09%) cases. Venous throm-
bosis was encountered more frequently in LT TIVAD
and the difference was statistically significant. As
noted in table 2 skin perforation was similar for both
RT and LT TIVADs. It is more common with the use
of RT TIVAD in thinner patients (p< 0.001). When
the subgroups were compared, statistically significant
difference was noted in skin perforation in normal
and thinner individuals (p=0.024* and p< 0.001* re-
spectively).

DISCUSSION
Current improvements in medical oncology and anti-
cancer drugs necessitate a safe long-term central ve-
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Table 2. Distribution of used TIVADs and Skin perforation data

Skin Perforation/RT TIVAD Skin Perforation/LT TIVAD P* Value
Thicker 9/1609 (0.6%) 0/257 (0%) 0.620
Normal 11/533 (2.1%) 8/1052 (0.8%) 0.024
Thinner (cachectic) 14/157 (8.9%) 11/8983 (1.2%) <0.001
P Value <0.001 0.151

*Bonferroni correlation was applied

nous access for administration of intravenous chemo-
therapy, parenteral nutrition, blood transfusion, fluid
replacement or frequent blood sampling in the major-
ity of the patients.?*!%12 A central venous access gives
a great advantage to cancer patients with unrestricted
mobility and improved quality in daily activities or
reducing the anxiety associated with repeated periph-
eral venous punctures.>#810-13

After its first introduction by Niederhuber et al in
1982, multiple reports on TIVAD implantation were
published pointing to its safety or benefit for long-
term chemotherapy and central venous access.!®!7:18:19
At the beginning, TIVADs were implanted by general
surgeons who are familiar to cutdown or landmark
techniques.® Furthermore, the discovery of peel-away
sheaths allowed TIVAD implantation with Seldinger
technique.” In literature, surgical TIVAD implanta-
tion using Seldinger/landmark/cutdown techniques
with the SCV or IJV had a complication rate vary-
ing between 4% and 24.6% (18,21-26). Image guid-
ance with fluoroscopy and ultrasound for IJV or SCV
puncture provided a higher technical success rate and
low risk of periprocedural complications compared to
the surgical technique.'>?*?73! Right IJV is the pre-
ferred site for TIVAD implantation by the interven-
tional radiologists because of its straight course that
reduces catheter complications like thrombosis and
low risk of catheter pinch-off phenomen between the
first rib and the clavicle.*** Femoral veins are usually
not preferred for puncture however it might be ad-
vantageous in conditions like tumoral involvement or
stenosis/thrombosis of superior vena cava and punc-
ture problems related to low central venous pressure
or obesity.?

Studies on ultrasound-guided vessel punctures dem-
onstrated success rates over 90%.%33% In the pre-
sent study, ultrasonographic evaluation done before
the procedure or its guidance during venous puncture
allowed a primary technical success rate as high as
96.8%. In 138 of 143 failed patients, a successful
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venous puncture could not be achieved due to low
central venous pressure or obesity. In the remaining
5 patients, successful venous puncture was possible
however a guidewire could not be propogated be-
cause of chronic occlusion of the superior vena cava.
Alternative sites like left 1JV, bilateral SCV or femo-
ral veins were preferred for all failed primary venous
punctures with a secondary technical success rate of
100%.

TIVADs which were implanted with a landmark/
seldinger or cutdown technique of the SCV were as-
sociated with higher complication rates.®!8212226 Sub-
clavian vein puncture was reported to be associated
with pneumothorax (0.6-4.3%)>%*4 and inadvertant
arterial puncture (2.4%)**'“" in surgical series. It is
evident that these complications were decreased
prominently with ultrasound-guided venous punc-
tures.!>?4! Teichgraber et al reported an accidental
arterial puncture in 0.16% of 3160 patients undergo-
ing TIVAD implantation.' In the present study, an in-
advertant arterial puncture was reported in 16 (0.3%)
patients and easily controlled by local pressure. Any
other periprocedural complication like pneumotho-
rax, hemothorax, nerve injury, arrhytmia or air embo-
lism were not recorded.

The optimal position for port catheter tip is at the
cavoatrial junction. This position of tip provides a
decreased risk of postprocedural thrombotic com-
plications and inevitable catheter dysfunction during
aspiration and infusion.**** All TIVAD implantations
at our unit were performed under fluoroscopy and po-
sition of the catheter tips were checked.
Postinterventional bleeding is another minor com-
plication which arises within 24 hours and usually
due to coagulation disorders necessitating a local or
systemic therapy.’'** In the present study, minor cu-
taneous bleeding after the TIVAD implantation were
noticed in 92 patients and easily managed with local
pressure.
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Pocket and entry site hematomas may cause difficul-
ties in palpation of port septum or wound healing
due to local tension. Blood and fluid collections may
reach huge sizes and needs to be evacuated. It should
be noted that a hematoma is also associated with an
increased risk for abscess." In the present study, pock-
et hematomas were observed in 101 (2.2%) (RT TI-
VAD, 72 cases (3.1%)-LT TIVAD, 29 cases (1.3%))
TIVAD implantations without any significant wound
dehiscence or abscess formation on follow-up. RT
TIVAD caused more pocket hematomas due to the
larger size of incision and TIVAD pocket.

Catheter dislodgement from the reservoir part of the
port is a rare complication.*“® A regular check of the
TIVAD before each use with the heparinized saline
is crucial and specialized nursing care is necessary
to prevent irreversible complications associated with
subcutaneous antineoplastic agent leakage. In the
present study, TIVAD reservoir part and catheter was
not connected properly in 1 patient and catheter dis-
lodgement appeared just after its first use.

Infection is a major complication in the early and late
period after TIVAD implantation and may be cathe-
gorized as wound/pocket infection, cellulitis and
catheter-related blood stream infections.*’#® Chemo-
therapeutics for malignancies definitely suppress the
immune system however regimens towards hema-
tologic and gastrointestinal malignancies produce a
profound immunosuppression compared to others.
There is no consensus about the periprocedural anti-
biotic prophylaxis in the literature and statistical dif-
ference wasn’t noted between patients with or with-
out periprocedural antibiotic prophylaxis undergoing
TIVAD implantation.*”*® However, Gebauer and Da
Costa et al concluded that periprocedural antibiotic
prophylaxis decreased the risk of infection undergo-
ing pacemaker implantation.”’*? In this study, all pa-
tients received prophylactic antibiotic before the pro-
cedure and were continued up to 3 days.

When there are cutaneous signs of local infection,
antibiotic treatment should be immediately started.
Empiric antibiotic administration was claimed to
prevent TIVAD removal in several cases, however
catheter or port related infections are potentially life-
threatening).>*>* If there is a doubt of infection in
blood or catheter system, serial cultures have to be
performed and antibiotic treatment should be started
immediately.'” TIVADs needed to be removed if in-
fectious processes cannot be controlled or relapsed
after treatment. Reported rates of infection after TI-
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VAD implantation ranged from 1.1% to 8.8%? 19204043
In the present study, local or blood stream infections
were observed in 75 (1.67%) cases on follow-up and
67 (89%) of these patients responded to antibiotic
therapy. Despite aggressive antibiotherapy, 8 patients
which had hematological malignancies were lost due
to sepsis.

Most important noninfectious complications after
TIVAD implantation are deep vein thrombosis and
thrombosis of the catheter. In addition to chemother-
apy, procoagulant properties of tumor cells, sedentary
life style of these patients, endothelial damage of the
venous wall secondary to the puncture and dilata-
tion, mechanical irritation of the vascular wall are
all known to increase the risk of thrombosis.> It
is clear that endothelial damage and the number of
attempted punctures were minimized under the guid-
ance of ultrasonography.*® There is no consensus for
the prophylactic use of anticoagulants to decrease the
thrombosis incidence.!'®**>° The reported incidence of
TIVADs related thrombosis ranged between 1.06 to
66% .59 When there is a clinical suspicion of deep
vein thrombosis based on presence of local swelling,
erythrocyanosis, pain and signs of collateral circula-
tion in the limb, an ultrasound examination of the arm
should immediately be performed.'*>¢! Although ra-
tio of the catheter-associated venous thrombosis was
reported up to 66 %, few were noted to be sympto-
matic (3 to 32%).!1941:446265 If the patient is asymp-
tomatic and the catheter is functioning, further pro-
gression of venous thrombosis may be prevented with
anticoagulant therapy without the need of TIVAD re-
moval.1*¥61 Biffi et al demonstrated that catheter-
related thrombosis was highest on entries through
OV (17.1%).» However Teichgraber et al pointed
out that IJV preference for central venous access was
associated with decreased mechanical catheter dys-
functions.' In this study, catheter-associated venous
thrombosis was reported in 305 of 4501 (6,7%) pa-
tients without any catheter malfunction. Even though
all patients with catheter-associated venous throm-
bosis were subjected to subcutaneous low molecular
weight heparin, 47 (1%) TIVADs were removed be-
cause of the progression of the venous thrombosis.
In the literature, partial occlusion of the catheter lu-
men of TIVAD was reported in a range between 6%
and 26% whereas total occlusion rates were as low
as 0.39% and 1.61%. Infusion of several thrombo-
lytic agents usually provides catheter patency with a
success rate of 88%.% TIVAD removal was preferred
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in cases with catheter lumen thrombosis instead of
thrombolytic therapy in 62 (1.4%) patients.

Skin perforation is a rare complication that can be
seen during the long term follow-up. Factors related
to skin perforation are; frequent usage of the TIVAD,
TIVAD’s reservoir part pressure beneath the skin,
narrower TIVAD pocket size and weight loss during
the therapy period. In general, three major types of
TIVAD are used for central venous access. Miniports
are available for pediatric patients and their potential
benefit is the decreased size of the septum and cath-
eter thickness. However their use in adult patients are
not practical due to difficulty in finding the septum by
medical staff and higher risk of thrombosis due to de-
crease in size of catheter lumen. A LT TIVAD may be
defined as an intermediate model between adult regu-
lar and pediatric miniports. It is almost identical with
the RT TIVAD except its thickness and wideness. LT
TIVAD systems may provide ease during implanta-
tion and low rate of postprocedural skin perforations.
This seems to be most beneficial in patients with ca-
chexy during follow-up. Progressive loss of subcuta-
neous fat tissue during the course of chemotherapy
justified the use of these LT TIVAD’S.% In the present
study, LT TIVAD was preferred nearly in half of the
patients. Teichgraber et al and Barwinska-Pobtocka
et al reported skin perforation rate among 80 and 83
patients as 2.5 % and 2.41% respectively.®*® The
difference between RT and LT TIVADs was studied
only in the article by Teichgraber et al. The study pre-
sented by Teichgraber et al failed to show difference
between low profile and standart probably due to low
number of subjects included in their study. In the pre-
sent study we demonstrated that when the subgroups
compared, there was a significant difference between
two groups in terms of skin perforation in normal and
cachectic patients. Additionally minor hematoma was
more common in RT group whereas inversion of TI-
VAD and venous thrombosis were more common in
LT group.

In conclusion, due to the ease of insertion and low
risk of skin perforation there is a tendency towards
use of LT TIVAD’s. This is justified by the favorable
results in our large-scale study.
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