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Background: Port-a-Cath are routinely warranted as a universal venous access for chemotherapy,
due to their operational ease, comparatively less complications and relative ease of maintenance.
Catheter implantation can be done either by surgical approach by vein cut-down technique or
ultrasound-guided percutaneous technique or by landmark technique using fluoroscopy. Here we
present our data on our novel technique.
Methods: A descriptive cross-sectional study of 92 consecutive patients who underwent Port-aCath implantation for adjuvant therapy, from August 2017 through to July 2019 was done. The
procedure was carried out in the minor operation theatre under local anaesthesia with anaesthetist
doing a transthoracic echocardiography and surgeon doing a cephalic vein cut down under
echocardiography guidance, as a day care procedure. This allowed the catheter to reach the superior
vena cava smoothly thus avoiding inadvertent cannulation of the internal jugular vein.
Results: Four (4.34%) of 92 patients required additional sedation. No patients required to be reexplored in lieu of erroneous placement of the catheter. In all patients the catheter was placed
properly in the superior vena cava- right atrial junction. Late complications amounted to 8.69% of
the study group, this included flip over, puncture site infection and catheter blockage. All patients
were followed-up for a period of 1 to 6 months.
Conclusions: We advocate a combined approach of echocardiography guided Port-a-Cath insertion
through cephalic vein cut down as a simple, safe, with satisfactory success rate. It offers a suitable
alternative to the other invasive procedures performed under image guidance and avoids radiation
exposure and malposition.
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Introduction
The implantable subcutaneous venous access port
(Port-a-Cath) is routinely used for delivery of
chemotherapeutic agents in cancer patients
requiring long-term venous access due to its
operational ease.1,2 Port-a-Cath placement is
performed either with subclavian or external
jugular vein puncture, by Seldinger approach
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(landmark technique or under ultrasound
guidance); or surgical approach by venous cutdown.3 Many randomized control trials have
recommended that using ultrasound (US) guidance
decreases complication rates and increases firstpass success, making it the standard of care when
performing a central venous catheter placement.4,5
National Institute for Clinical Excellence (NICE)
guidelines has also suggested that ultrasound
guidance should be used for central venous catheter
(CVC) placement.6 The peri procedural
complication cited with percutaneous ultrasound
guided techniques are arterial puncture, brachial
plexus injuries, deep venous thrombosis, and
pneumothorax.7,8 Surgical approach with peripheral
vein cut-down technique (cephalic vein) is used
only infrequently. Although this technique has been
described, very few prospective data are available
on the cephalic vein cut down technique.9 Recent
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literature have shown similar success rate, as well
as complication rates, when comparing
percutaneous vein puncture and surgical approach.7
For catheter implantation, image-guided venous
puncture, using fluoroscopy is considered the safest
option as malposition is completely avoided.10,11
Fluoroscopy use exposes the patient and healthcare
personnel to ionizing radiation that can have
deleterious health effects in the long term. We must
continue to strive to minimize radiation burden but
without compromising diagnostic accuracy or
procedural safety. Guidelines favour ultrasound
guided percutaneous approach over surgical cut
down, but both the approaches need a post
procedure x-ray or fluoroscopy for confirmation of
appropriate placement of the catheter tip.12 Either
surgical cut down or percutaneous techniques have
their own quandary so this lead us to introduce a
surrogate approach of venous cut down combined
with echocardiography. The objective of our study
was to analyze feasibility and outcomes of novel
technique performed under echo guidance.
Methodology
A descriptive cross-sectional study of 92
consecutive patients who underwent Port-a-Cath
implantation for adjuvant therapy, from August
2017 to July 2019 was done. Institutional Research
Committee and Institutional Ethical Committee
clearance were taken prior to conducting the study.
Implantation of the Port-a-Cath was carried out
under maximal sterile barrier precautions in the
minor operation theatre under monitored
anaesthesia care (MAC). The location for
implantation was chosen to be the right
infraclavicular region, in all patients. The length of
the incision was around three inches, two
centimeters below the clavicle, such that the lateral
part of the incision touched the deltopectoral
groove. The incision was then deepened till the
pectoralis fascia was visualized, and a
subcutaneous enclave was created for the chamber.
The cephalic vein was then identified in the
deltopectoral groove and isolated. The length of the
catheter was premeasured from the infraclavicular
area up to the 2nd intercostal space. It was
introduced into the cephalic vein and advanced,
with the neck turned towards the left (Figure 1, 2).
Point-of-care 2D echocardiography was done by
the anaesthetist to identify appropriate placement of

the catheter in the right atrial (RA)/superior vena
cava (SVC) junction. In this technique the catheter
was slowly advanced through the cephalic vein
until a bright, structure was identified on
transthoracic echocardiography in the right atrium
in an apical four chamber view, which represents
the tip of the catheter. After the tip of the catheter
was located in the right atrium, the catheter was
slightly pulled back until it disappeared from the
right atrium. The catheter was positioned at the
SVC - RA junction (Figure 3). The external end of
catheter was then connected to the port which was
secured to the pectoral fascia with monofilament
sutures, within the subcutaneous enclave (Figure 4).
Aspiration was done to check the back flow and the
port was flushed with 2 ml of heparin (1 ml=1000
units) via a deflected point Huber’s needle.
Haemostasis was secured and the wound closure
was done.
Figure 1: Cephalic vein dissection

Figure 2: Catheter inserted through cephalic vein
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Figure 3: Four chamber view on
echocardiography showing the catheter tip

Figure 4: Chemoport connected to the catheter

In all the cases, catheter was well positioned at the
superior vena cava to right atrial junction or slightly
above this level. Postoperatively, chemotherapy
commenced next day after the procedure. Flushing
of the port with heparinized saline was mandatory
after each cycle of chemotherapy and every month
thereafter.
Data analysis: data was entered and analyzed using
SPSS version 15. The results are summarized as
percentages and proportions.
Results
A total of 92 patients underwent the procedure
under echocardiography guidance under local
anaesthesia, among these 66 (71.7%) patients were
males and 26 (28.3%) were females with a mean
age of 47 years (range 14-67 years). The various
underlying malignancies included colorectal cancer

(39.1%), breast cancer (23.9%), nasopharyngeal
cancer (6.5%), ovarian cancer (19.5%), lymphoma
(2.1%) and carcinoma bronchus (8.6%) among
others.
There was no scope for arterial puncture with this
technique and no incidence of pneumothorax,
haemothorax or brachial plexus injury following
the procedure. In four patients (4.34%), cephalic
vein caliber was small and needed cannulation of
the subclavian vein. These patients required
additional sedation. The catheter was successfully
positioned in SVC-RA junction in all the cases. As
procedure is done under echocardiography
guidance, we did not have any erroneous placement
of the catheter. Patients were followed up for a
period of 6 months post procedure. Late
complications included two cases of puncture site
infection due to poor hygiene (2.17%), 4 cases of
catheter blockade (4.35%) and two cases of flip
over (2.17%). We did not have any cases of central
vein thrombosis.
Discussion
The Port-a-Cath is an excellent device for venous
access for patients on long term chemotherapy. This
system alleviates the need for multiple
venipunctures, pain and risk of thrombophlebitis.
Earlier traditional landmark based approach using
fluoroscopy was used for placement of Port a Cath,
but now it is considered obsolete.10,11 Again, any
decrease in exposure to ionizing radiation should be
seen as a good first step. On the contrary, the
cephalic vein cut down approach has been
described as a safe and useful alternative to the
percutaneous subclavian vein approach by many
authors.9,13 This open, cut-down of the cephalic vein
done within the minor operation theatre, is a quick
learnskill.
This reduces the cost of the procedure.
Pneumothorax is virtually ruled out as there is no
blind puncture of any vein thereby abolishing
inadvertent pleural injury. The major pitfall is the
inability to obtain a correct placement of the
catheter which is a relatively common complication
and to confirm final catheter position either
intraoperative fluoroscopy or post procedural chest
radiograph or both are needed.14
Recent literatures have shown shifting of standard
of care when performing a central venous catheter
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(CVC) from landmark and surgical based approach
toward US guidance.15 Using ultrasound (US)
guidance increases first-pass success and decreases
complication rates.3 Authors have reported
complications like arterial puncture, brachial
plexus injuries, deep venous thrombosis, and
pneumothorax. Under ultrasound guidance during
the initial venepuncture, unforeseen misplacement
in either an unwanted vein or in an artery can still
occur.16 US guidance does not assure the provider
that the catheter tip is in the vena cava; generally a
post procedure x-ray or fluoroscopy is needed for
confirmation.17,18 Both surgical cut down and
percutaneous techniques have their own constraints
so this lead us to introduce an alternate approach of
venous cut down combined with echocardiography.
It has been described in the literature that 2D
Echocardiography has been used for correct
placement of a transvenous pacing wire to identify
the pacer lead in the right ventricle.19 We used a
similar technique with cephalic vein cut down
along with echocardiographic guidance and
focusing on the SVC/RA junction to observe the
adequate placement of the catheter thus eliminating
chances
of
misplacement.
Transthoracic
echocardiography
can
completely
avoid
misplacement, helps in better positioning of the line
in the superior vena cava (SVC) - right atrial (RA)
junction and the need for chest radiography for
confirmation of adequate line placement is averted.
Mansfield et al has strongly associated the rates of
failure and complications to the number of needle
passes. They have reported that complication rates
rose from 4.3% with one pass to 24% with more
than two passes.20 Supplementary studies have
found using the subclavian vein in the Seldinger
technique there is a higher risk of catheter‐ related
complications.15 In other techniques due to repeated
puncture of the vein it may cause endothelial injury
thus causing thrombus formation. The advantage of
our technique is that it decreases the risk for
thrombus formation secondary to endothelial tissue
damage during the procedure as there is minimal
injury to the endothelium. There were no instances
of superficial thrombophlebitis of the cephalic vein.
This procedure, however reliable, has its own
fallacies. The procedure is technically difficult in
patients with a small-caliber cephalic vein or

venous thrombosis. Yet another surgical dilemma
is, inability to locate the cephalic vein, or failure to
successfully cannulate the vein. In such a scenario,
one may be required to denude the subclavian vein,
deep below the clavicle. Local anaesthesia is often
insufficient in such patients. This subset of patients
would require additional sedation since the
subclavian vein would be targeted for catheter
insertion.
In our study, all the patients had appropriate
catheter placement. This also reiterates that the
open method with echocardiography guidance is a
viable option in any subsets of patients or when
imaging modalities are unavailable or when there is
a financial constraint. Delayed complications such
as wound infection, skin necrosis, catheter blockade
is lower than other methods.7 In our study, the
success rates were 100%, and the complication
rates were 8.69 %. Hence, we strongly recommend
this approach as an alternative for long term venous
access in terminally ill patients.
Our study is probably the first one with respect to
this technique and hence has its limitations in being
a descriptive study design and no prior studies to
compare with. We also acknowledge that the small
sample size may not give adequate statistical
strength to the study and hence would limit the
extrapolation of the results from the study to the
general population.
Conclusions
Experience from our institute suggests that
implantation of a Port-a-Cath through the cephalic
vein cut down approach is simple quick learn skill
and has reliable success rate. Echocardiography
guidance increases the percentage of appropriate
catheter placement. It also renders this method to be
easy to adopt and it offers an added advantage of
reduced exposure to radiation and lowers cost to the
patient. All the recommendations given are for
central venous line placement and port a Cath
placement have been excluded from these
guidelines. We recommend future guidelines to
include Port a Cath insertion technique. A larger
case series and a comparative prospective study
would help to alleviate any doubts and reinstate this
simple and effective procedure as a standard of
care.
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