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Subclavian Venous Port Catheter
Implantation in General Surgery:
238 Cases From a Single Center

AABBSSTTRRAACCTT  OObbjjeeccttiivvee:: In general surgery, venous port catheters (VPC) are useful for maintaining
long-term parenteral nutrition and protecting the venous system from trauma due to repeated ac-
cess, such as in cancer patients. However, the most common users of this technique are cardiovas-
cular surgeons and radiologists. The most popular route for long-term central venous catheterization
is the subclavian vein, although it carries a 12% rate of peri-procedural complications. The aim of
this retrospective study was to investigate the early and late complications associated with percu-
taneous insertion of VPCs by general surgeons and to compare the complication rates with those
reported in the literature. MMaatteerriiaall  aanndd  MMeetthhooddss:: We investigated clinical and demographical data
of 238 cancer patients who underwent totally implantable, indwelling, subclavian port catheteri-
zation in our General Surgery Clinic between March 2006 and December 2009. The port catheters
implanted to the patients by the two experienced surgeons, using the same technique. RReessuullttss::  One
patient developed pneumothorax (0.42%) and in 4 (1.68%) patients inadvertent subclavian artery
puncture was occurred. Catheter migration developed in 3 (1.26%) cases, two caused by spontaneous
catheter rupture (Pinch off Syndrome) and the other one caused by catheter disconnection. CCoonn--
cclluussiioonn:: In experienced hands, percutaneous implantation of an indwelling port catheter through
the subclavian vein is safe with low complications and a high success rate. Good patient monitoring
and a multidisciplinary approach are important for management of any likely complications.

KKeeyy  WWoorrddss::  Catheterization, central venous; catheters, indwelling   

ÖÖZZEETT  AAmmaaçç::  Venöz  port kateter,  uzun süreli parenteral nütrisyon ihtiyacı olan ve  kanser hasta-
ları gibi   sıkça  venöz girişim yapılan hastalarda  venöz sistemi travmadan korumak için  kullan-
ılan  faydalı bir uygulamadır. Hastaların yaklaşık %12’sinde perioperatif komplikasyonlar ortaya
çıksa da, subklavyen ven kullanımı uzun dönem santral venöz kateterizasyon için en popüler yol-
dur. Bu teknik sıklıkla kardiyovasküler cerrahlar ve girişimsel radyologlar tarafından uygulan-
maktadır.  Retrospektif çalışmamızın amacı, klinik tecrübemizi okuyucularla paylaşmak ve literatür
eşliğinde  gelişen erken ve geç dönem  komplikasyonları  irdelemektir. GGeerreeçç  vvee  YYöönntteemmlleerr:: Mart
2006- Aralık 2009 tarihleri arasında Acıbadem Bursa  Hastanesi Genel Cerrahi kliniğinde total im-
plante edilebilir kalıcı subklavien port katater takılan 238 kanser hastasına ait klinik ve demogra-
fik veriler retrospektif olarak incelendi. Bu çalışmaya dahil edilen hastalara implante edilen  port
kataterler; bu konuda daha önceden deneyim kazanmış iki cerrah tarafından aynı teknikle yapıldı.
BBuullgguullaarr::  Bir hastada pnömotoraks (% 0,42) dört hastada (%1,68) arter ponksiyonu görüldü. Üç ol-
guda kateter migrasyonu ( %1,26), iki olguda spontan kateter rüptürü (pinch-off sendromu) ve bir
olguda (%0,42) kateter diskonneksiyonu görüldü. SSoonnuuçç:: Kalıcı port kateter takılması için perkü-
tan teknik ile subklavyen ven kullanımı, deneyimli ellerde güvenle uygulanabilen, komplikasyon
oranı düşük, başarı oranı yüksek bir tekniktir. Gelişecek komplikasyonları yönetmede  iyi hasta ta-
kibi ve multidisipliner yaklaşım çok önemlidir.

AAnnaahhttaarr  KKeelliimmeelleerr:: Kateterizasyon,santral venöz; kateterler, kalıcı      
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n general surgery, venous port catheters (VPC)
are useful for maintaining long-term parenteral
nutrition and protecting the venous system

from trauma due to repeated access, such as in can-
cer patients. However, the most common users of
this technique are cardiovascular surgeons and ra-
diologists. 

Long-term central venous catheters were first
used for parenteral nutrition in 1973.1 Six years
later, Hickman modified this catheter by increas-
ing the diameter, after which the Hickman
catheter was first utilized for chemotherapy, and
venous port catheters gained popularity in the
1980s.2,3 Today, port catheters have become part of
the clinical routine and they are used for both pa-
tients scheduled for home total parenteral nutri-
tion (TPN) and as a means of vascular access for
administering chemotherapy, fluids, and transfu-
sions of blood and blood products to cancer pa-
tients.4

Central venous port catheters can be inserted
by three methods: by open surgery, percuta-
neously, and percutaneously under ultrasound
guidance; each of those has advantages and disad-
vantages. The catheter is usually placed in the
cephalic, internal jugular, or subclavian vein. The
most popular route for long-term central venous
catheterization is the subclavian vein, although it
carries a 12% rate for peri-procedural complica-
tions. 5-7 The aim of this retrospective study was to
investigate the early and late complications associ-
ated with percutaneous insertion of VPCs by gen-
eral surgeons, and to compare the complication
rates with those reported in the literature.

MATERIAL AND METHODS

We analyzed the clinical and demographical data
of 238 cancer patients who underwent totally im-
plantable, indwelling, subclavian port catheteri-
zation in the General Surgery Clinic of Acibadem
Bursa Hospital, between March 2006 and De-
cember 2009. All of the neoadjuvant and/or ad-
juvant chemotherapy protocols for the patients
included in this study were administered in the
Oncology Clinic of our hospital. All patients gave

their informed consents before the surgical pro-
cedures.

The port catheters were inserted by two expe-
rienced surgeons using the same technique in an
operating room under sedation (Dormicum + Fen-
tanyl) and local anesthesia (prilocaine hydrochlo-
ride), while ensuring proper sterility. The port
catheters were inserted into the subclavian vein
using the Seldinger technique under fluoroscopic
guidance. First, we percutaneously punctured the
subclavian vein and sent the guide wire through
this needle. We then dilated the tract and advanced
the sheath into the vena cava. The port catheter
was inserted and the sheath peeled away. Next, we
created a port pocket and tunnel. This is the most
important step to prevent malfunction of the
catheter and the pocket space should be sufficient
to create a mild curve after connection of the port
and the catheter. All patients received a preopera-
tive antibiotic prophylaxis with 1 g of cefazolin
sodium. 

Our preferred route for catheter implantation
is the right subclavian vein, due to its shorter
length. In 225 cases, we used the right subclavian
vein, and in the remaining 13 the left subclavian
vein was selected due to previous right thoracic
surgery in three cases, radiotherapy in eight cases,
and an implanted port catheter in two cases. A
Chemosite (Autosuture Schweiz, Switzerland) in-
dwelling-port catheter was used in 228 of the in-
cluded patients, and the Braun Access port systems
(Braun, Germany) in the remaining 13. After in-
sertion of the catheter, the port system was washed
with 100 IU/ml of heparinized fluid, which was re-
peated monthly. 

After implantation, routine chest radiographs
were taken in all patients. The patients without any
complaints or complications were discharged on
the same day. Chemotherapy was not administered
for 24 h following catheter implantation, or longer
in the case of complications. 

All complications were classified as early or
late. Peri-procedural complications were accepted
as the early complications, whereas those arising
after discharge were classified as the late compli-
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cations. The study end point was considered as last
outpatient follow-up date, the date of catheter ex-
traction due to catheter-related complications, or
for the patients who passed away, the date of death.
Demographic data were expressed as mean ± stan-
dard deviation and as median (minimum-maxi-
mum range).

RESULTS

We investigated data from 238 cancer patients, 129
male and 109 female patients who had their VPCs
in our clinic between 2006 and 2009. Their mean
age was 58 ± 11 years and the median follow-up pe-
riod was 287 (12-1109) days. Age, sex, primary can-
cer type, operation and follow-up times are
summarized in Table 1. Early and late complica-
tions are summarized in Table 2.

EARLY COMPLICATIONS

One patient developed pneumothorax (0.42%) and
in four patients (1.68%) the subclavian artery was
punctured. The pneumothorax was treated by tube
drainage and the four cases of subclavian artery
puncture were treated with 5 min pressure on the
needle entrance point.

LATE COMPLICATIONS

In two cases (0.84%) with lung and rectal cancer,
symptoms such as erythema, facial swelling, and
shortness of breath were observed 7-10 days after
catheter insertion. Superior vena cava thrombosis
was detected on thorax computerized tomography
(CT). Both cases were deemed as having Superior
Vena Cava Syndrome (SVCS) and the catheters
were removed. Then, by interventional radiology,
a stent was implanted in one of the patients and
balloon dilation was applied in the other. In three
patients receiving chemotherapy, there was no
blood return from the catheters and on chest radi-
ographs displacement of the catheter tip into the
right jugular vein was detected. These malpositions
were corrected in the operation room under
fluroscopy. The displaced catheter tips were re-
tracted to the subclavian vein, after which a new
catheter was placed using a guide wire passed
through the old catheter, without requiring a new
puncture. Two other patients developed venous
thrombosis of the subclavian vein. In both cases,
anticoagulant therapy was initiated after catheter
extraction.

Catheter migration occurred in three cases
(1.26%), two caused by spontaneous catheter rup-

Patient's Characteristics (%)

Mean Age ± SD (years) 58±11

Male (n) 129 54,2 

Female (n) 109 45,8

Primary malignancy (n) (%)

Colorectal cancer 102 42,9 

Breast 34 14,3

Stomach 32 13,4

Lung 20 8,4

Pancreas 11 4,6 

Head and neck 12 5 

Gynecologic 10 4,2 

Lymphoma 9 3,8 

Other 8 3,4 

Catheter follow-up 

Mean Operation time ±SD  (min) 22,6±2,1

Follow-up time (median days, (range) 287 (12-1109)

TABLE 1: Patients characteristics.

Early term complications (n) (%)

Arterial puncture 4 1,7

Pneumothorax 1 0,4

Total 5 2,0

Late complications (n) (%)

Port-related sepsis 3 1,3

Malposition 3 1,3

Migration 3 1,3

Catheter rupture 2 0,8

Catheter disconnection 1 0,4

Extravasation 4 1,7 

Vascular occlusion 4 1,7 

SVCS 2 0,8

Subclavian ven thrombosis 2 0,8

Fibrine sleeve 22 9,2 

Total 39 16,4

TABLE 2: Complications.

SD: Standard deviation.

SVCS: Superior vena cava syndrome.
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ture (Pinch off Syndrome) and one by catheter dis-
connection (Figures 1, 2). The diagnosis of migra-
tion was made by thoracic radiographs taken due
to the absence of blood return from the port
catheter. Venous angiography revealed that two of
the catheter tips were in the right atrium while the
other one reached the pulmonary artery. In each
case, the catheter tips were extracted by the inter-
ventional radiology team via the percutaneous
transfemoral route.  

Three of our cases (1.26%) developed a port
infection during the monitoring period. The infec-
tion did not resolve despite antibiotic therapy in
one patient with port pocket infection, the infected
port was removed. In the remaining two cases, the
port catheters were removed due to catheter asso-
ciated infections.

In 22 cases (9.2%) blood return from the
catheter was absent, and thoracic radiographs were
taken to rule out port dislocation. Venographies of
these cases with proper catheter positioning in ra-
diographs revealed fibrin sheaths on the catheters,
and occlusion was treated in 14 cases by throm-
bolytic therapy. The remaining eight catheters
were removed. In this study, the port explanting
rate was 3.4%. 

DISCUSSION

Central venous port systems are important in the
treatment and care of cancer and general surgery
patients. Although there is no consensus on 
the definition of late complications in the litera-
ture, the complications that develop beyond the
peri-procedural period following insertion of 
the catheter have been defined as late complica-
tions.8

Early complications of subclavian vein punc-
ture include pneumothorax, hemothorax, air em-
bolism, and arterial perforation.9 The incidence of
pneumothorax in subclavian vein punctures is 1-
4%. The most important factors contributing to this
complication are the experience of the surgeon and
the attention paid to the anatomical landmarks.10

In our series, only one case (0.42%) developed
pneumothorax, which was treated by tube
drainage. In four cases, an artery was punctured
and 5 min of compression prevented additional
morbidity.

Sakamoto et al.  reported a 0.4% pneumotho-
rax rate in 500 ultrasound-guided port catheteri-
zations; which is the lowest rate reported to
date.11 Our pneumothorax rate is very close to the
lowest rates reported, confirming our hypothesis

FIGURE 1: Pinch-off syndrome. FIGURE 2: Disconnection.
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that port catheters can be implanted with very low
complication rates, even without ultrasound guid-
ance, by an experienced surgeon. It is indisputable
that low arterial puncture rates can be achieved
with ultrasound guidance. However, in our series,
arterial puncture neither caused serious complica-
tions nor prevented catheter insertion from the
same side.

The incidence of catheter-associated venous
thrombosis was low (1.68%) in our series. The cor-
relation between cancer and thromboembolism
increases as a result of cancer therapy and direct
trauma to the vein, depending on the long-term
central venous catheter usage.12 Thrombosis may
lead to many complications, such as increased in-
fection risk, pulmonary embolism, and post-
phlebitic syndrome at the upper extremities,
which will subsequently incur higher costs.13 In
our cases, thrombophylaxis was not employed. A
recent meta-analysis showed that thrombophy-
laxis in cancer patients with venous ports did not
significantly affect the catheter-associated throm-
bosis or bleeding risk, or did not cause undue
harm.14,15

Puel et al. reported that the venous thrombo-
sis development risk was higher with catheters in-
serted from the right side, primarily due to damage
to the vein wall.16 In our series, both cases that de-
veloped thrombosis in the superior vena cava 
had catheters inserted from the right side. The
thrombosis that developed in the vena cava was
treated with balloon dilation in one case and with
anticoagulant therapy in the other. The thrombo-
sis in the subclavian vein was treated with low-
molecular-weight heparin after removal of the
catheter.

Dislocation of the catheter tip has been re-
ported in several series at a rate of 1.3 to 5.4%.4,17-

19 Displacement usually occurs into the jugular
system. It has been suggested that spontaneous
catheter displacement could be due to fluctuations
in intrathoracic pressure.19 Winston et al. reported
brachialplexopathy following cytotoxic drug injec-
tion into a catheter that had migrated into the ver-
tebral vein.20 In cases with no blood return or

resistance to fluid infusion, it is important to verify
the location of the catheter by thoracic radiogra-
phy.21-22 All of the three catheter tip displacements
in our series were into the right jugular vein, but no
related complications were observed. The distal
end of the catheter was exposed by the incision of
the skin below the clavicle, and it was retracted to
the subclavian vein under fluoroscopy, after which
the new catheter was inserted into the right atrium
through the guide wire. 

Compression of the catheter between the first
rib and the clavicle is called the “pinch off sign”,
which has been reported at a rate of 1.1 to 5.0%,
and it leads to symptoms such as resistance to infu-
sion, discomfort under the clavicle, and swelling
during infusion.23,24-26 Fractures at the catheter
caused by biomaterial fatigue at the compression
point and embolism by the fractured particles
occur at a rate of 1.0 to 2.2%.27-29 Regular thorax ra-
diographs taken after catheter insertion help to
check for compression. A more lateral site for sub-
clavian vein puncture is recommended to reduce
the risk of pinch off syndrome.24 In our series,
pinch-off syndrome and related catheter rupture
occurred in two cases (0.84%). 

Displacement of the catheter by disconnecting
from the port chamber is a rare (0.1 to 2.0%) 
complication. Its occurrence rate has decreased
gradually after the improvement in safely 
locking catheter and port systems. 24,28,30,31 Gently
washing the catheter with a 10-ml syringe is espe-
cially recommended, since smaller syringes 
could increase the risk of disconnecting the
catheter and the port chamber through higher
pressure.21,32-34 In our series, the only case (0.42%)
with catheter and port disconnection was one of
the first 10 cases during the learning period for this
novel technique.

In the three cases with catheter rupture and
disconnection, the ruptured and disconnected
catheter parts were extracted by an interventional
radiology team via the femoral vein.

Port catheter malfunction is a decrease in the
capacity of fluid infusion and blood withdrawal
through the catheter. It usually results from kink-
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ing of the catheter, fibrin sheath formation, clog-
ging of the lumen by blood clots, precipitation of
administered drugs and fluids, abutment of the
catheter tip onto the vessel wall, or disconnection
of the catheter. The incidence of catheter mal-
function has been reported as 0.8 to 5%.29,31 The
most common type of catheter malfunction is dif-
ficulty in blood withdrawal without resistance to
infusion. It likely results from a fibrin sheath,
which functions as a unidirectional flap valve at the
catheter tip. 35 In our series, 22 patients (9.2%) had
catheter malfunctions, likely due to subcutaneous
kinking of the catheter out of its normal axis after
port implantation.  

CONCLUSION

When performed in experienced hands, percuta-
neous implantation of an indwelling port catheter
through the subclavian vein is safe with a low com-
plication and a high success rate. Additionally, ul-
trasound is not required for port placement. Good
patient monitoring and a multidisciplinary ap-
proach are important for management of any likely
complications.

We believe that general surgeons should con-
sider the advantages of port catheter implantation
post-operatively, especially for administration of
chemotherapy.
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