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Analysis of totally implantable venous access with modified fast track technique

Modifiye hizlandirilmig teknik ile tamamen implante edilebilir vendz erigim analizi

Serkan Bur¢ Deger, Mustafa Kemal Demirag

Department of Cardiovascular Surgery, School of Medicine, Ondokuz Mayis University, Samsun, Turkey

ABSTRACT

Objectives: In this study, we present our experience with fast track technique modifying the cut-down model for totally implantable venous
access.

Patients and methods: Between June 2013 and December 2016, a total of 70 patients (33 males, 37 females; mean age 67.7+9.8 years, range
21 to 86 years) in whom a venous port was implanted were retrospectively analyzed. All patients were evaluated in terms of surgery time, early
and late complications, and primary success rate and classified on the basis of totally implantable venous access port (TIVAP) technique.

Results: The primary success rate of fast-track TIVAP implantation was 91% (64/70) for the cephalic cut-down technique and 100% (6/6)
for the Seldinger technique. No major intraoperative complications related to the procedures were seen. The mean duration of the surgical
procedure for the cephalic cut-down technique was 14 min (range, 10 to 22 min) and 32 min (range, 25 to 50 min) for the percutaneous
Seldinger technique.

Conclusion: Our study results show that percutaneous Seldinger technique extends the time of TIVAP implantation and, therefore,
TIVAP implantation with fast cephalic cut-down technique reduces both the duration of the procedure and serious complication rates such
as pneumothorax.
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0z
Amag: Bu calismada tamamen implante edilebilir venoz erisim i¢in cut-down modelini modifiye ederek hizlandirilmis teknige iligkin
deneyimlerimiz sunuldu.

Hastalar ve Yontemler: Haziran 2013 - Aralik 2016 tarihleri arasinda venoz port yerlestirilen toplam 70 hasta (33 erkek, 37 kadin; ort. yas
67.7+9.8 y1l; dagilim, 21-86 yas) retrospektif olarak incelendi. Hastalar tamamen implante edilebilir venoz erisim portu (TIVAP) teknigine
gore degerlendirildi ve siniflandirildi. Hastalarin timd ameliyat siiresi, erken ve ge¢ komplikasyonlar ve primer bagar: orani agisindan
degerlendirildi ve tamamen TIVAP teknigine gore siniflandirild.

Bulgular: TIVAP implantasyonunun birincil bagar1 orani, hizli sefalik cut-down teknigi igin %91 (64/70) ve Seldinger teknigi i¢in %100
(6/6) idi. Islemlere iligkin iglem sirasi major bir komplikasyon gorilmedi. Cerrahi islemin sefalik cut-down teknigi i¢in ortalama siiresi

14 dk. (dagilim, 10-22 dk.), perkiitan Seldinger teknigi i¢in 32 dk. (dagilim, 25-50 dk.) idi.

Sonug: Caligma sonuglarimiz perkitan Seldinger tekniginin TIVAP implantasyon stiresini uzattiFini ve bu nedenle hizli sefalik cut-down
teknigi ile yapilan TIVAP implantasyonunun islem siresini kisalttigini ve pnomotoraks gibi ciddi komplikasyon oranlarini azalttigini
gostermektedir.

Anabtar sozciikler: Sefalik ven; komplikasyon; cut-down; tamamen implante edilebilir venéz erisim portu.
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After many years, using of the Broviac and
Hickman type central venous catheters, venous
port implantation was first reported in 1982 by
Niederhuber et al.l"! Totally implantable venous access
ports (TIVAP) are of great convenience for repeating
intravenous (IV) therapy, long-term parenteral
nutrition, blood transfusion, blood sampling, bone
marrow transplantation, and patients with fragile
vessels. It also provides readily available safe and easy,
long-life, central venous access which is placed under
the skin; therefore, using TIVAP has been increasing
year by year.”! Cephalic vein, subclavian vein, and
jugular vein can be preferred for the implantation.
The overall complication rate ranges between 16
and 28%.°% The most common complications of
TIVAP include pneumothorax, great vessel injury,
infection, malposition, catheter obstruction, catheter
rupture, extravasation, venous thrombosis, bleeding,
atrial fibrillation, pulmonary embolism, and the
pinch-off syndrome.'*) Upper extremity deep vein
thromboses (UEDVT) are seen in 2 to 6% of patients
with TIVAP Staphylococcus aureus and coagulase-
negative Staphylococcus are the most common causes
of infection.”? However, yeast infections are often
associated with parenteral nutrition.®

In this study, we aimed to present our experience

with fast track technique modifying the cut-down
model for TIVAP.

PATIENTS AND METHODS

study  included a
(33 males, 37 females;

This  retrospective
total of 70 patients

Table 1. Demographic variables of patients (n=70)
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mean age 67.7x9.8 years; range, 21 to 86 years) who
were referred to our Cardiovascular Surgery clinic for
the insertion of TIVAP (Groshong catheter, BARD
X-Port isp™; CR Bard Inc., Murray Hill, NJ, USA)
between June 2014 and December 2016. The study
protocol was approved by the Institutional Ethics
Committee. The study was conducted in accordance
with the principles of the Declaration of Helsinki.

During the study period, a total of 70 TIVAP
procedures were performed in our hospital. Data
included in demographic characteristics, early and
late complication rates including pneumothorax,
great vessel injury, malposition, sepsis, local
infection (pocket, tunnel), catheter obstruction,
catheter rupture, pulmonary embolism, occurrence
of pinch-off syndrome, etiology, skin necrosis,
catheter/port dislocation, extravasation, hematoma,
venous thrombosis incidence, time of surgery, and
general health status of the patients were recorded
(Table 1). The mean body mass index was 22
(range, 15 to 35) kg/m?. All patients underwent
TIVAP implantation with the guidance of fluoroscopy
under local anesthesia with intravenous sedation, if
needed, in the operating room. Continuous monitoring
of the heart rate, arterial oxygen saturation, and non-
invasive arterial blood pressure was performed in all
patients. Then, the TIVAP was placed via a modified
surgical cut-down access through the cephalic vein
at the deltoid-pectoralis groove in 64 patients (91%)
due to its ease of implantation or placed through a
percutaneous landmark access through the subclavian
vein in six patients (9%), when the cut-down technique
failed. All implantation procedures were performed

Characteristics n % Mean+SD Range Median Min-Max
Age (year) 67.7:9.8 21-86
Gender

Male 33

Female 37
Body Mass Index (kg/m?) 22 15-35
White blood cells (/mm®) 6500 4000-18500
Hemoglobin (g/dL) 123 3.9-18.7
Platelet count (x10%mm?) 201 140-547

Hypertension 12 17
Diabetes mellitus 10 14
Cardiovascular disease 57
Anticoagulative drugs 0 0
History of venous thrombosis 0 0
Gastrointestinal tumors 26 37
Breast tumors 25 35
Lung tumor 11 15

SD: Standard deviation.

©2017 National Vascular and Endovascular Surgery Society. All rights reserved.
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successfully (catheter tip was placed correctly,
confirmed by C-arm fluoroscopy [Spinel 2G, Gemss
Medical, Korea] and the port was functioning as tested
by aspiration and injection). Chest X-ray was taken
after port implantation to confirm the tip of the port
catheter. After port implantation, oral antimicrobial
agents were given for seven days to prevent infection.
The primary objective of this study was the primary
success rate and secondary objectives were overall
success rate, procedure time, and perioperative
complication rates during follow-up. The diagnosis
of pneumothorax and catheter/port dislocation was
confirmed by chest X-ray or computed tomography.
Infection was defined as local infection signs or
positive blood cultures requiring removal of the device.

Fast track venous ‘cut-down’ technique

Totally implantable catheters with 8 or 9 Fr
silicone catheters and titanium or silicone ports were
implanted in the operating room in a sterile fashion
under local anesthesia with appropriate sedation, when
needed. A single dose of antibiotic prophylaxis was
administered before process and oral antibiotics were
given after the procedure. After a 3 to 5 cm single skin
incision along the deltoid-pectoral groove was made,
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the cephalic vein was exposed. The distal end of the
vein was ligated and the proximal side was suspended.
The catheter was shortened to 15 cm for females and
20 cm for males, and the port reservoir and catheter
were connected. A transverse venotomy was carried
out and the catheter was inserted. Subsequently,
the catheter tip was positioned in the superior vena
cava under fluoroscopy. The port reservoir was fixed
beneath the pectoral fascia. The chemotherapy port
catheter was washed with saline and the reservoir
filled with diluted heparin (2500 unit standard heparin
in 10 mL saline). Chest X-ray was taken to evaluate
hemothorax or pneumothorax (Figure 1). After wound
healing was completed, chemotherapy was initiated.

Statistical analysis

Statistical analysis was performed using the PASW
for Windows version 18.0 (SPSS Inc., Chicago, IL,
USA). Continuous variables were expressed in mean
+ standard deviation (SD), while categorical variables
were expressed in frequency and percentage. The chi-
square test was used to compare categorical variables
and the Student’s t-test was used to compare the mean
differences between the independent groups. A p value
of <0.05 was considered statistically significant.

y i L Tk ey 13 i "
Figure 1. An external view of the right cephalic vein (a), connection of the port reservoir and the catheter (b), insertion of the totally implantable venous access port

(TTVAP) through the right cephalic vein (¢, d), black arrows showing the tip of the catheter and the port reservoir on chest X-ray image (e).

©2017 National Vascular and Endovascular Surgery Society. All rights reserved.
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Table 2. Early and late complications following insertion of totally implantable venous access ports

and perioperative overall condition of the patients

n % Median Min-Max

Subclavian vein access 6 9

Cephalic vein access 64 91

Arterial puncture 2 2.8

Hematoma 1 14

Operating time (min) 14 10-50
Pneumothorax 2 2.8

Catheter injury 0 0

Catheter/port malposition 0 0

Catheter obstruction 0 0

Skin necrosis 0 0

Implantation side (right) 67 95

Primary malposition 0 0

Port-related bacteremia and/or pocket infection 2 2.8

Port removal 2 2.8

Infiltration/extravasation 0 0

Venous thrombosis 0 0

Min: Minimum; Max: Maximum.

RESULTS

The primary success rate of TIVAP implantation
was 91% (64/70) for the cephalic cut-down technique
and 100% (6/6) for the percutaneous Seldinger
technique. No major intraoperative complications
related to the procedures were seen. The TIVAP
implantation was shifted to the left arm in three
patients (4%). The mean duration of the surgical
procedure for the cephalic cut-down technique
was 14 min (range, 10 to 22 min) and 32 min
(range, 25 to 50 min) for the percutaneous Seldinger
technique (p<0.05).

Among the pathologies, TIVAP was implanted
due to gastrointestinal tumors (n=26; 37%), breast
tumors (n=25; 35%), and lung tumors (n=11; 15%).
The percutaneous Seldinger technique was used due
to several reasons (i.e., absence or small diameter of
cephalic vein, the difficulty of catheter advancement).
The median follow-up was 242 days (range, 7 to 922
days). No major complication during the procedure
was observed and no transfusion of any blood products
was needed. Postoperative early complications
occurred in three patients (4.2%). Two patients (2.8%)
developed pneumothorax in the right hemithorax
using the Seldinger technique. These patients were
followed with a chest tube and local hematoma was
detected in only one patient (1.4%). Postoperative
late complications occurred in three patients (4.2%).
Catheter thrombosis was found in one patient (1.4%)
and local infection developed in two patients (2.8%).
However, no venous thrombosis was observed in the

©2017 National Vascular and Endovascular Surgery Society. All rights reserved.

long-term. Catheters were removed in two patients
(2.8%) due to the infection and in 20 patients (28%)
due to the termination of the treatment. None of
the patients had port extravasation/reversal, catheter
malposition/dysfunction, bleeding, catheter pinch-off
syndrome, nerve damage, or venous thrombosis. All
patients were followed for hemorrhage, hematoma, and
infection in the early postoperative period. Early and
late complications and perioperative overall condition
of patients are shown in Table 2.

DISCUSSION

Venous ports provide less pain, less infection
rate, less needle penetration, less cosmetic problems,
and increase patient’s comfort.’'”) We reviewed the
literature according to the choice of the cephalic cut-
down or subcutaneous Seldinger technique, subclavian
or jugular vein, right or left side, utilization of
Doppler ultrasound and/or fluoroscopy. In addition,
pneumothorax, hemothorax, overall complication rate,
infection, catheter rupture, malposition, bleeding,
primary success rate, catheter and venous thrombosis,
extravasation and atrial fibrillation rates were evaluated
in the related studies.

Malposition, arrhythmia, venous thrombosis
hematoma, skinnecrosis, catheterruptureandembolism,
wound infection, catheter occlusion and extravasation
of fluids are common complications of TIVAP
implantation (not only cephalic cut-down technique,

but also percutaneous Seldinger technique).™ In our
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study, no differences were found between the cephalic
cut-down technique and the percutaneous Seldinger
technique in terms of late complication rate (p>0.05).
However, early complication rates were lower for the
cephalic cut-down technique (p<0.05).

Catheter-related infections are defined as
bloodstream, pocket, exit-site, and tunnel based
infections. Gram-positive cocci are the most frequent
factors seen in catheter-related infections.”? The
reported rate of catheter-related infections for
TIVAP, Hickman catheters, and Groshong catheters
were reported as 0-22%, 11 to 45%, and 7 to 32%,
respectively."? However, infections related to TIVAP
vary between 2.6% and 9% in different series in the
literature.l'! Our results are consistent with the results
of Biffi et al.l"! and lower than Kock et al.¥ that the
catheter infection rate was 2.8%. Although surgically
implanted long-term central venous port catheters are
associated with fewer infections, no correlation was
found between the infection and the catheterization
sites. We, therefore, suggest that TIVAP should
be promptly removed with wound debridement and
systemic antibiotics should be initiated, when infected.

A review and meta-analysis of a non-randomized
study published in 2002 reported that jugular access
was associated with fewer malposition rather than
subclavian access.®! Kock et al.¥ also found that
catheter malposition rate was 2.4%. In our study, we
observed no malposition.

The most undesirable complications of
the percutaneous Seldinger technique include
pneumothorax, major vascular injury, and hemothorax.
Bayrak et al.'® reported no pneumothorax in their
study cohort. Our results are also similar to the
literature and pneumothorax was seen 2.8% of the
patients. In addition, pneumothorax frequency is
less common in the jugular vein,”) ranging between
0.2 and 6% in the literature.!'®!

On the other hand, our results were more successful
than the literature reports™ using the cephalic cut-
down technique. We believe that this depends on the
gaining experience of the surgeon and the fast-track
method which we used. The absence of the cephalic
vein or the unexpected thinness are the main causes of
failure of the cut-down technique.!”)

Subclavian vein puncture is the most popular
route; however, perioperative complications occur in
up to 12% of patients and Sarveswaran et al.?"
reported that implantation via subclavian vein under

©2017 National Vascular and Endovascular Surgery Society. All rights reserved

43

Duplex ultrasound guidance might reduce the rate
of hematoma, hemothorax, and pneumothorax. The
number of entry is another important factor for the
complication rate. The complication rate of single,
double, and triple needle entry were found 1.6%,
10.2%, and 43.2%, respectively.?!! Our results showed
that overall complication rate was 8.5%. Early and late
complication rates were lower than Chang et al.'®l in
the cephalic cut-down technique with 4.2% and 4.2%,
respectively.

Barbetakis et al.?? and Nocito et al.?® reported that
the percutaneous method is easier and faster than the
cephalic cut-down technique. However, the surgical
exposure of the cephalic vein at deltoid-pectoralis
groove is free of serious intra and early complications.
Wolosker et al.?¥! reported that the cephalic cut-down
technique is a safe, effective, reliable, and low-cost
procedure which should be regarded as the method
of choice for the TIVAP placement. Lower rates of
pneumothorax, hemothorax, and major vascular injury
are the most important advantages of this technique.
The incidence of extravasation of drugs ranges from
0.1 to 6.5%) which may damage the soft tissue
around veins and lead to edema, pain, ulceration,
cellulitis, phlebitis and tissue necrosis.'¥ However,
we found lower rates in our study compared to the
literature.

Nonetheless, this study has some limitations. First,
this study is a non-randomized, retrospective study.
Second, the relatively small sample size potentially
may lead to inaccuracy. Therefore, further large-scale,
prospective, randomized studies are needed to establish
a conclusion.

In conclusion, the distance between the vena cava
and the right atrium is shorter and no tunneling
is needed for the cephalic cut-down technique.
Therefore, it does not require a second incision.
Both percutaneous Seldinger and cephalic cut-down
techniques require surgical exploration for the
port reservoir; hence, the percutaneous Seldinger
technique is not a less invasive method. In addition,
the percutaneous Seldinger technique may extend
the time of TIVAP implantation. We believe that
fast-track cephalic cut-down technique which we used
is an easy technique for the TIVAP implantation in
terms of low early complication rates and should be
the approach of choice for TIVAP implantation with

promising results.
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