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Abstract

Background: Insersion of subcutaneous poracath is im-
portant in some cancer cases for whom chemotherapy is
indicated. It is done either through image guided technique
in Intrerventional Departement or through blind technique in
the Surgical Departement.

Aim of Study: We aimed in our study to to evaluate the
complications and advantages of the two methodes used for
portacath insertion (image-guided inserion and anatomical
landmark blind technique) and compare both to detect the
better one should be used for the pateints.

Patients and Methods: 110 adult cancer patients referred
from the Medical Oncology Department outpatient clinics for
subcutaneous port catheter insertion in the period from January
2019 to January 2020. 55 pateints underwent image-guided
inserion technique, while the other 55 pateints underwent the
anatomical landmark blind technique. Data were collected
and analyzed. We campared the feasibility, advantages and
complications of each technique.

Results: The results showed obvious decreased complica-
tions in image guided port catheter insertion compared to
anatomical landmark blind technique in adult cancer patients
indicated for chemotherapy.

Conclusion: Image guided portacath insertion is more
safe than anatomical landmark blind insertion.

Key Words:  Blind insertion – Chemotherapy – Image 
guidance – Portacath.

Introduction

OVER the last decades, many changes have oc-
curred in oncology with new chemotherapy com-
binations and more complex application schemes
becoming available. Central venous catheters and
implantable venous port systems have become
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widely used and have facilitated the problem of
vascular access [1].

Central venous catheters are indispensable in
current medical practice. They are used in infusion
therapy purposes & hemodynamic monitoring. Any
venous catheter whose tip lies in one of the great
venous vessels is termed a central venous catheter,
regardless of the insertion site [2].

Previously, chemoport insertions were done
predominantly by surgeons who perform venous
cutdown or use anatomic landmarks for entry site
[3].

Image guided placement of lines and ports by
interventional radiologist has increased dramatically
over last decade and has advantage of precise
positioning of the catheter tip and have less chance
of complications [4].

The interventional radiologists use ultrasound
guidance with the Seldinger technique for access
site and fluoroscopy to check catheter placement.

Image-guided percutaneous chemoport insertion
shows good success rates comparable to that done
by surgeons. Its easier, safer, with less complica-
tions and little cost compared to surgical placement
[3].

Although, the complications associated with
portacath are rare, but may be severe and life-
threatening. During implantation of the device,
hemorrhage and pneumothorax may occur. Long-
term complications include thrombosis of the cen-
tral venous system, infection of the implanted
material, extravasation of chemotherapeutic agents,
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rupture or dislocation of the catheter, and heparin-
induced delayed hypersensitivity [5].

So we aimed in our study to to evaluate the
complications and advantages of image-guided
inserion of portacath with the anatomical landmark
blind technique.

Patients and Methods

A cross-sectional study was performed on 110
patients referred from the Medical Oncology De-
partment outpatient clinics for subcutaneous port-
acath insertion.

Ethics: All study procedures were conducted
in accordance with declaration of helsinki and were
are approved by the Ethical Committee.

Verbal consents were obtained from the patients.

Patients:

• Their ages range between 37 and 61 years old,
with mean 47.5 years. All pateints were females.

• The study was conducted from January 2019 to
January 2020 at the National Cancer institiue.

• Fifty-five patients were referred to the Interven-
tional Radiology Unit, and the other 55 patients
were referred to the Surgical Oncology Depart-
ment. The portacath insertion in all patients was
indicated for chemotherapy treatment.

Inclusion criteria:

• Clear chest wall (free of infection).

• Normal complete blood picture.

• Average coagulation profile.

• Patent central venous system (Internal Jugular
Vein (IJV), Subclavian Vein (SCV) and Superior
Vena Cava (SVC).

• No history of deep venous thrombosis or pulmo-
nary embolism.

Exclusion criteria:

• Infection, fever, or chest wall scar.
• Anemia.

• Bad coagulation profile.
• Central venous system thrombosis (IJV, SCV or

SVC).
• Positive history of deep venous thrombosis or

pulmonary embolism.

All patients underwent the following:
• Good history taking.

• Chest examination and X-ray (if indicated).
• Complete blood picture.

• Coagulation profile.

Image-guided port catheter insertion:
• Patients' demographic data (age, sex, and diag-

nosis) were recorded.

• An experienced interventional radiologist per-
formed all procedures in the well-sterilized ang-
iography room.

• The patient was positioned in a neutral supine
position on an operating table with head turned
toward the left side.

• Under full operating aseptic conditions, the skin
was prepared with 2% chlorhexidine in 70%
isopropyl alcohol.

• The equipments used in portacath insertion are
shown in Fig. (1A). Including Portacath set Fig. (
1B).

• Local infiltration anesthesia.

(A) (B)

Fig. (1): (A) Equipments of the port insertion. (B) Port catheter set.
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• Some patients were offered (intravenous) IV
midazolam/fentanyl sedation to remove anxiety.
Doppler evaluation to detect anatomical and
pathological conditions influencing the choice
of the vein, site, and any other potential difficulties
before the procedure.

• Venous access detected under ultrasound guid-
ance, puncture of the IJV. Vein puncture was
ensured by free aspiration of a non-pulsatile blood
Fig. (2).

• The guide wire was introduced through the intro-
duction needle under the fluoroscopy, ensure the
proper site of the guide wire is in the venous
system.

• The introduction needle was withdrawn over the
guide wire then the peel way sheath was intro-
duced over the guide wire under fluoroscopic
guidance to avoid venous transfixion.

• Port pocket creation: Mostly anterior to the second
rib or in the second intercostal space.

• Subcutaneous catheter tunneling from the port
pocket to the venous entry site.

• Estimation of the port catheter length to make
the catheter tip position at the junction area
between superior vena cava and the right atrium.

• Port catheter insertion, the port was stitched to
the underlying fascia by non-absorbable stitches.
Instillation of the pocket by antibiotic was done
before closing the skin incision. Suturing of the
neck and chest wall incision. Heparinization of
the catheter was done. Then, dressing of the port
and venous entry site.

• All steps of image-guided portacath insertion are
seen in Fig. (3).

Fig. (2): Ultrasound guidance of the needle introduction to
venous access, transverse veiw.set.

(A) (B) (C)

(D) (E) (F)

Fig. (3): (A) Skin preparation of the patient. (B) Introduction of the guide wire through the needle and peel way sheath over
the guide wire after withdrawal of the introduction needle. (C) Transverse incision for the port and port implantation
in its pocket. (D) Tunneling of the catheter in the subcutaneous tissue to protrude at the venous access site. (E) Port
catheter insertion and removal of the peel way sheath. (F) Suturing of the neck and chest wall incision.
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- Immediate post -procedure evaluation:
• All patients were followed-up by color Doppler

ultrasound within 48 hours after the procedure.

• Chest radiography with the patient standing was
routinely performed after the procedure and re-
peated the day after to assess the catheter position
and to exclude presence of pneumothorax.

- Follow-up:
• The patients were followed-up for two weeks

after the procedure for the evaluation of the port
patency, catheter insertion related 
complications.

• After the close follow-up period of two weeks,
port assessment was performed on request of the
Medical Oncologist.

Surgical port catheter insertion:
- Localized skin sterilization.

- Venous access:

• The IJV is located between the clavicular
heads of sternomastoid muscle. It was accessed
the apex of the triangle the muscle heads make
with the clavicle.

• The IJV was accessed by a saline-filled syringe
with 18G needle to permit passage of a guide wire
through it.

• The needle was directed at an angle of 45º to
the skin surface, between the 2 heads of the ster-
nomastoid muscle and pointing toward the ipsilat-
eral nipple.

• Aspiration of blood with ease confirmed cor-
rect placement.

• Guide-wire was passed through the needle
and the tip was positioned in the uppermost inferior
vena cava.

• Fluoroscopy used to confirm the position of
the guide wire tip.

• The needle withdrawn and the dilator sheath
was introduced under fluoroscopy guidance.

• The dilator sheath was removed and the peel
way sheath was introduced into the right atrium.
The guide wire and trochar of the dilator sheath
were removed.

• Port pocket creation.

• A 5cm incision was made at the midpoint of
an imaginary line between the nipple and humeral
head. An artery clip ensures dilatation for about
3-4cm into the incision, where the line cuff will
rest.

• Local anesthesia was injected generously
along the planned tunnel track, up to the neck
puncture site.

• The tunneler was directed from the chest wall
incision to complete the tunneling up to the neck
puncture. The catheter tip was pulled from the
chest wall incision into the neck puncture.

• Port catheter insertion.

Records of complications:

• Early complications such as: Malposition, he-
matoma, pneumothorax, bleeding, arterial injury,
and venous injury.

• Late complications such as: Thrombotic compli-
cations (native venous or port-catheter thrombo-
sis) and infections (tunnel/pocket infections or
catheter-associated bloodstream infections).

• Pinch off syndrome.

Statistical analysis:

We assessed medical records, radiographs,
operative findings, mean and standard deviation
for numerical data and percentage (or numbers)
for non-numerical data. Study the relationship
between demographic data, original pathology and
incidence of portacathe complications with its
onset (early or late). Data was analyzed using SPSS
program, version 19 from IBM company.

Results

The current study was prospective randomized
study included 110 patients (108 females, 2 males)
with age ranged from 30 to 65 years (median age
was 47.5 years) (Table 1). All patients were referred
from the Medical Oncology Department outpatient
clinics for subcutaneous port catheter insertion in
the period from January 2019 to January 2020.

Table (1): Age and age and sex distribution of 110 patients.

Sex
Group

Male Female

• Image-guided insertion
• Anatomical landmark

insertion

30-65
30-65

0
0

55
55

55
55

50
50

Group A included 55 patients who were re-
ferred to the Interventional Radiology Unit for
image-guided port catheter insertion. Group B
included the other 55 patients who were referred
to the Surgical Oncology Department for anatom-
ical landmark insertion. Analysis of the early and
late complications in both methods was done &
tabulated.

Age

 

Total %
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The Portacatht insertion in all patients was
indicated for chemotherapy treatment. The primary
cancer was breast cancer in 107 patients (97.2%),
cancer colon in 2 patients (1.8%) and non-Hodgkin
lymphoma in one patient (0.9%).

The port catheter was inserted in the right
internal jugular/subclavian vein for 95 patients (
85.45%) and in the left internal/subclavian vein
for 15 patients (13.63%) (Table 2).

Table (2): Distribution of the site of port insertion.

Group Rt. side Lt. side

Table (4): Complications distribution among image-guided
port insertion group with their prevelance.

Complications No. of patients  Percentage

Early complications:
Arterial injury 0 0
Venous injury 1 1.8
Mechanical 0 0
Pneumothorax/hemothorax 0 0

Late complications:
Infection 1 1.8
Thrombosis 1 1.8

Total 3 5.4

Image-guided insertion
Anatomical landmark insertion

55 (55%)
40 (35.45%)

0
15 (13.63%)

Table (5): Complication distribution among anatomical land-
mark port insertion group with their prevelance.

     

Complications No. of patients Percentage

The technical success rate success rate of the
image-guided group A was compared with 21.81 %
in the in the anatomical landmark group B. The
high technical success rate of the image-guided
insertion is attributed to the easy venous access
by the ultrasound guidance and the well-controlled
technique under fluoroscopic guidance (Table 3).

Early complications:
Arterial injury
Venous injury
Mechanical
Pneumothorax/hemothorax

Late complications:
Infection
Thrombosis

6
8
14
1

2
12

10.9
14.54
25.45
1.8

10.9
14.54

Table (3): Technical success rate difference between the two
groups of port insertion.

Group Image-guided Anatomical
insertion landmark insertion

Success rate 52 patients (94.5%) 12 patients (21.81%)

The incidence of complications was 5.4% in
the image-guided group A, which can be considered
lower than that of the anatomical landmark group
B 78.18% (Tables 4,5), Fig. (4) was a chart which
clarify the nuber of complicated pateints in both
groups of portacath insertion.

16

14

12

10

8

6

4

2

0

Image guided ALT

Fig. (4): Chart of complications in both groups of port insertion.

Total 43 78

Fig. (5): Case (1) 40-years old male patient has cancer
colon. Port cath insertion indicated for chemotherapy. The
Port cath inserted by image guidance. The port is placed in
the 2nd intercostal space with optimum angulation of the
catheter and catheter tip position just at the right atrium.

According to the previous results, there is very
low incidence of early and late complications (3
out of 55 patients, 5.45%) in image-guidedport
catheter insertion group A. So, revealing how
important is the combined ultrasound and fluoros-
copy techniques needed for portacath insertion.

The anatomical landmark technique group B
shows high rate of early and late complications (
43 out of 55 patients, 78.18%).
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From (Table 6) we noted that, the mean of
complications in group A was 0.5 while the mean
of complications in group B was 7.1. The relative
risk of complications of the two groups, which
was the probability of having a complication in, a
ratio between anatomical landmark group B to the
image-guided group A is (14.3).

Fig. (6): Case (2) 57-years old female patient has breast
cancer. Port cath insertion indicated for chemotherapy. The
Port cath inserted by the anatomical landmark method. At the
end of the procedure, there is right hemo-pneumothorax
associated with partial right lung collapse. The port itself is
seen lower down and the catheter is folded in the right lateral
chest wall not entering.

Fig. (7): Case (3) 54-years old female patient has breast
cancer. Port cath insertion indicated for chemotherapy. The
Port cath inserted by the anatomical landmark method. At the
end of the procedure, the port itself is seen in more medial
position in the chest wall and the catheter is folded in the left
lower neck. After the first chemotherapy session, there was
marked subcutaneous inflammation. And fluoroscopic image
with contrast injection in the port revealed that the catheter
tip is extravascular.

Table (6): Mean, SD, and SEM of the complications in the
two groups of port insertion.

M e a n  S D *  S E M *

Image-guided insertion 0.5 0.54772 0.224
Anatomical landmark insertion 7.1 5.23132 2.136
Relative risk 14.3

*SD : Standard Deviation. SEM: Standard Error of the Mean.

Discussion

Placement of Central venous catheter (CVC)
is the most common interventional procedures
performed on the seriously ill patients. In 
oncology, it used for infusion therapy purposes & 
hemodynamic monitoring. Avoiding 
complications from CVC, placement is a subject of 
particular concern and interest in the ongoing era of 
quality and safety culture [6].

Several complications associated with such
implantation include venous thrombosis, infection,
catheter fracture, extravasations, and intravascular
dislodgements. The incidence of complications is
higher after cannulationof the Subclavian Vein (
SCV) than after the Interrnal Jagular Vein (IJV)
[7].

Ultrasound is increasingly used to guide venous
access procedures because it has been shown to
increase accuracy, safety, and patient comfort [8].

Placement of port catheters by guidance of
ultrasound was expressed in 1990s for the first
time, which caused entrance of needle into the
vessel with high accuracy. It decreases the number
of needlingand decreases the complications. Dif-
ferent injections into any vein increase the risk for
thrombus formation secondary to endothelialtissue
damage during the procedure [9].

Due to lack of enough study comparing the
complications rate of portacath implantation in
two methods, [10] decided to assess the complica-
tions rate in two mentioned methods in a descrip-
tive-comparative study in a three-year period (2006- 
2009), in order to have a strong base to suggest
using ultrasound in Port-A-Cath implantation (
as a reliable vascular access device) in oncologic
patients.

In the current study, a comparison was made
between two techniques of central venous port
catheters placement, image-guided technique by
combined (ultrasound and fluoroscopy) and ana-
tomical landmark technique without guidance of
radiology. The study is not just about technique
feasibility, but also to show how different protocols (
radiology and surgery) can affect management of
such an important mean of diagnostic/therapeutic
central catheters in recommended patients.

Rate of complications related to portacath is
different from 5%-19% according to the method
of portacath implantation [11].

Like our study, maney studies found that the
complications in image-guided portacath insersion
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technique is less than the surgical blind one. For
example Hemmati et a., Gebauer et al., Karakitsos
et al., and Koroglu et al., [7,10,12,13].

In the study of Hemmati et al., portacath place-
ment complications rate in both anatomic landmark
and ultrasound guidance methods in breast cancer
was more than other types of cancer (90% and
100%, respectively). After portacath placement, 2
catheters were non-functional just after placement (
3.2%) in anatomical landmark method group;
while all portacath placed in ultrasound-guided
group were functional. Rate of success in anatomic
landmark group was lower than second group, but
this difference was not significant [61 (96.8%) vs.
41 (100%), (p<0.518)].

Ten patients (15.9%) in the landmark group
and 1 patient (2.4%) in US-guided group were
complicated. The most common complication in
both groups was pain [6 (9.5%) and 1 (2.4%),
respectively]. The difference between complications
rate in anatomic landmarks method and US-guided
method was statistically significant (p<0.04). No
statistically significant difference was detected in
types of complications between two groups. In
patients whose port catheter was placed in left or
right subclavian veins by anatomic landmark meth-
od, no complication was detected. Complication
rate of port catheter placement in left and right
jugular veins in anatomic landmarks group was
25% and 15.2%, respectively. In US-guided group,
complication was only seen in patients whose
portacath was inserted in left jugular vein. There
was no significant difference in two groups in
duration of port placement (p<0.345), age (p
<0.444), site of port placement (p<0.244) or type
of malignancy (p<0.18).

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

Cannulation of central vein by ultrasound guid-
ance has many advantages in comparison to the
anatomic landmark, as Tercan et al., study [14].
Many researchers explained that sonographic im-
aging just before the catheterization of central vein

makes selection of a proper vein possible for eaxm-
ple Yip and Funaki study [15].

However, other studies found that there no
significant difference in rate of complications
between the two techniques, like Froehlich et al., [
16] which was done on CVC children and the its
results indicated no significant difference in success
rate of cannulation with anatomic landmark (88.2%)
in comparison with US-guided (90.8%), so US
guidance did not improve success rates. However,
they concluded that US guidance decreased the
time to placement, increased the use of internal
jugular catheter placement and decreased artery
punctures, which all considered advantages for use
of US guidance insersion.

Also Balls et al., [17] study which did not ob-
serve improved success with the use of ultrasound
for CVC cannulation on the first attempt, but they
observed reduced number of total punctures per
attempt.

To achieve the “zero complication” option of
CVC insertion, however, a change in CVC place-
ment policy will be necessary. US guidance tech-
niques have become the gold standard for cathe-
terization of IJV. Compared to the classical
landmark technique, the ultrasound (US) guided
infra-clavicular cannulation permits puncturing
more laterally, reducing not only pneumothorax,
but also costoclavicular pinch-off complication [
18]. An ideal alternative, can be the US supra-
clavicular approach with a supraclavicular catheter
tunnellization, which offers a good view of the
needle and the vein, without any US shadow of
the clavicle, and avoids catheter pinch [19].

Conclusion:

Central venous port catheters have become
widely used and have facilitated the problem of
vascular access. They are used for many purposes
such as infusion therapy and hemodynamic moni-
toring. Since they are easy to be implanted under
local anesthesia, they significantly improve the
quality of life for oncologic patients with difficult
intravenous access.

The current study results showed obvious in-
crease incidence of technical complications directly
with the anatomical landmark group without any
guidance, while technical complications using
image guidance were nearly nil revealing the sig-
nificance of image-guided insertion of catheters
safely which in turn help to remove suffering from
those malignancy patients. Therefore, the study
conluded that the ultrasound is increasingly used
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to guide venous access procedures because of
increasing accuracy, safety and patient comfort
without any general anesthesia or surgical proce-
dures.
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