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Central Venous Cannulation Using the

Infraclavicular Axillary Vein

Bruce L. Taylor, B.S., F.F.A.R.C.S.,* lan Yellowlees, B.A., M.B.Ch.B.t

A new percutaneous approach to central venous catheterization
was recently described which seemed to offer advantages over others
commonly used. To evaluate the technique, it was successfully used
in 102 consecutive patients for monitoring, drug infusion, pulmonary
arterial catheterization, and parenteral nutrition. There was a low
incidence of complications, the most frequent being arterial punc-
ture. The results confirm that this is an effective and relatively safe
technique that deserves consideration in patients who require central
venous catheterization. (Key words: Veins: axillary; cannulation.)

THE NUMEROUS METHODS of central venous catheter-
ization and their associated complications have been well
summarized.! Nickalls? described a technique using the
infraclavicular axillary vein, which, despite being tried in
only a small number of patients, seemed to offer advan-
tages over other routes. In this report we describe our
experience with a modified version of the original tech-
nique.

Methods

The technique was used in 102 consecutive patients in
whom central venous catheterization was clinically indi-
cated. Patients were placed supine with head-down tilt,
and the arm was abducted to 45 degrees. In this position
the axillary vein follows a straight course from the arm
to the subclavian vein. The lateral landmark (A) was lo-
cated by measuring a distance of three finger’s breadths
or 5 cm (in the adult) below the lower margin of the cor-
acoid process (C) and the medial landmark (B) by the
Jjunction of the medial one-fourth and lateral three-fourths
of the clavicle. The approximate position of pectoralis
minor (D) was outlined from its origin, the third to fifth
ribs anteriorly, to its insertion, the coracoid process (fig.
1). This muscle divides the underlying axillary vein into
its three anatomical parts.

With the usual sterile preparations, and after infiltra-
tion with local anesthetic, the skin was entered at point
A with the needle directed medially and posteriorly in
the direction of the line A, B to pierce and traverse the
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pectoralis minor muscle, and to enter the axillary vein in
its anatomical first part medial to the muscle border (fig.
2). Because the structures most vulnerable to damage are
located superior to the vein, the advancing needle was
aimed “low” initially, progressing further cephalad in a
fanwise manner. In thin individuals the pulsation of the
infraclavicular axillary artery was sometimes palpable, of-
fering a useful guide to the position of the vascular bundle.
When continuous aspiration of the syringe plunger was
applied, the point of entry into the vein was usually clear.
Cannulation was facilitated if the arm was placed on a
support to prevent traction on the pectoral muscles and
clavipectoral fascia, which presumably tended to flatten
the vein. A Seldinger wire method was used in all cases.

It should be emphasized that the point of entry to the
axillary vein is, by definition, lateral to its continuation
as the subclavian vein at the outer border of the first rib;
for practical purposes, this means that the tip of the needle
must not be advanced beneath the clavicle. If this occurs,
subclavian vein catheterization is being attempted, and
the advantages of the axillary approach will be lost. How-
ever, once the vein is located, the subsequent insertion
method is essentially the same as for subclavian catheter-
ization, The catheters were secured by suturing, and their
position was confirmed radiologically.

Results

Cannulation was attempted.in 102 patients, and was
successful in 98. The left side was used in 85 patients.
The majority of the catheters were inserted for either
monitoring or iv nutrition in intensive care (46 patients),
but a number were also used for perioperative fluid man-
agement, chemotherapy, and long-term total parenteral
nutrition. In eight patients a pulmonary artery catheter
was inserted, and in 39 patients triple-lumen catheters
were used, the remainder being single-lumen. Sixty-eight
cannulations were performed in patients under general
anesthesia, usually during controlled ventilation. Al-
though the majority of the patients were adults with a
wide range of weight and build, two 25-kg children were
also included, one of whom required a multiple-lumen
catheter for monitoring and iv feeding.

In four cases the vein could not be cannulated (table
1). Two of these occurred early in the series before the
importance of having the arm supported was appreciated.
The other failures were in a morbidly obese patient
weighing 140 kg and in a patient with severe preeclampsia
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in whom the combination of breast tissue enlargement
and edema made estimation of the depth of the vein im-
possible. Central venous access was achieved by alternative
routes in all four cases. Two other cases required a second
attempt on the opposite side. One of these was a woman
with bilateral infraclavicular skin scarring and tethering
secondary to childhood chronic infection; the vein was
located approximately 1 cm higher than expected.
Arterial puncture occurred in five cases, three of these
when performed by trainees under supervision (table 1).
Two of these patients suffered transient paresthesia in
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F1G. 1. Patient positioned for axillary ve-
nous catheterization. A = lateral landmark; B
= medial landmark; C = coracoid process of
scapula; and D = pectoralis minor muscle.

the arm that resolved when the needle was withdrawn.
In each case firm direct pressure was applied for 5 min,
and there were no arterial sequelae or significant hema-
toma formation. In all but one of these the vein was sub-
sequently catheterized easily. No pneumothoraxes were
caused when the original technique was adhered to, but
on one occasion when a trainee was unable to locate the
vein in a small patient, an attempt at subclavian cannu-
lation was made through the same entry point. During
this procedure the patient began coughing, and a subse-
quent radiograph confirmed a pneumothorax. Extravas-
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FI1G. 2. Illustration of landmarks, anatomical
features, and route of insertion of needle.
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TABLE 1. Complications of Axillary Venous Catheterization

Complication N
Failed cannulation 4(3.9)
Catheter malposition 6(5.9)
Arterial puncture 5 (4.9)
Transient paresthesia 2(2)
Pneumothorax 1(1)
Extravascular placement 0 (0)

The total number of cases was 102; values in parentheses are per-
centages.

cular placement did not occur. In six patients the catheter
turned up into the internal jugular vein (table 1). Three
of these were repositioned using a J-wire technique, and
in the others the position was considered suitable for short-
term iv nutrition. The site of the hub was acceptable to
most conscious patients, and the nursing staff favored this
position over the position of the hub following internal
jugular vein cannulation because of the relative ease of
fixation and dressing. Some ambulatory patients found
that the hub caught on clothing and that the attachment
of infusion tubing interfered with arm movement, but no
catheters came out unintentionally. Specific records of
sepsis were not kept.

Discussion

The internal jugular vein and subclavian vein routes
are those most commonly used for gaining central venous
access, but both have their complications and disadvan-
tages.*"® Fixation can be a problem with cannulas placed
in the neck, particularly in males because of beard growth.
The subclavian route allows more convenient and com-
fortable fixation, but its higher incidence of pneumo-
thorax, notably in critically ill patients during intermittent
positive pressure ventilation, is a deterrent for using it.
Use of the infraclavicular axillary vein should, in theory,
be a safer alternative. Axillary venous cannulation has
been advocated previously?!! but these techniques have
not been widely adopted. Nickalls® indicated that the in-
fraclavicular technique was practicable and that the land-
marks, although obtained from a single cadaver dissection,
seemed reliable. Our experience confirms these obser-
vations, although to allow for variations in the size of the
patient we modified the technique by using a distance
below the coracoid process based on the patient’s own
anatomical characteristics, and we suggest the use of a
distance equivalent to the breadth of three of the patient’s
(rather than the operator’s) fingers. The overall success
rate of 96% is similar to those for subclavian catheteriza-
tion of 95.5% (Mogil et al.'®), and 98.8% (Defalque'®),
and internal jugular catheterization of 94.8% (English ez
al.'*), and 98% (Rao et al.'®). The risk of pneumothorax
is small if the correct technique is followed and if Nickalls’
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recommendation? that the needle tip is kept caudal to the
clavicle is adhered to. The single pneumothorax in our
series occurred after attempting to convert to a subclavian
catheterization. Even if included, the incidence of this
complication (1%) compares favorably with the rates of
1.7% (Ryan et al.'®), 2.93% (james and Myers'?) (infra-
clavicular approach), and 4.7% (Christensen et al.') (su-
praclavicular approach) for subclavian catheterization,
and it is similar to that seen when the internal jugular
vein is cannulated via a relatively caudad position.!*1?
Lower rates have been achieved by some authors,!%-2!

Our experience suggests that if a decision is made to
proceed with subclavian catheterization, it should not be
attempted by advancing the needle beneath the clavicle
from the original skin entry site. A conventional method
should be used after appropriate repositioning and prep-
aration of the patient. Our incidence of arterial puncture.
was higher (5%) than the 3% reported when the internal
jugular vein is approached from a position low in the neck
but considerably less than the 11%*? and 30%2 reported
using a high approach to the internal jugular vein. Al-
though this caused us some concern, there were no com-
plications related to it, and unlike the subclavian artery,
direct pressure can be applied to the axillary artery. Any
significant bleeding should be obvious and, if necessary,
relatively accessible surgically. When arterial puncture did
occur, retrospective assessment of the landmarks usually
showed that the needle was initially directed too far ceph-
alad, suggesting that the incidence might be reduced. Pal-
pation of the axillary artery in the axilla can give some
guide of the depth and height of the vascular bundle.
The possibility of locating the vein accurately using
Doppler ultrasound may be worth exploring.?*

The 2% incidence of transient paresthesia compares
favorably with the 20% occurrence of transient pain and
paresthesia reported with proximal basilic or distal axillary
vein cannulation.? The frequency with which paresthesia
occurs during subclavian and internal jugular catheter-
ization is uncertain, but in two series wherein the subcla-
vian vein was cannulated, brachial plexus injury occurred
(0.5% and 0.6%, respectively)'®?%; presumably paresthesia
uncomplicated by nerve damage occurs more frequently.

Catheter malposition occurred in 6% of catheteriza-
tions. Few authors give details of noncentral placement
of catheters, but incidences of 6.2%'® and 10%2¢ have
been quoted for infraclavicular subclavian insertion and
10%"! for distal axillary insertion. In this context the right
internal jugular and supraclavicular subclavian approaches
are usually regarded as the most reliable, with malposition

* rates ranging from 0% to 6.5%.'%%"%8 It was encouraging

that extravascular placement did not occur, but this may
be attributable to the use of a Seldinger technique rather
than to the approach itself.

One other possible advantage may be offered by the
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necessity to traverse the pectoralis minor muscle obliquely,
effectively “‘tunneling” the catheter. Although it remains
controversial?®*3! that tunneling catheters reduces the in-
cidence of infection, it does increase their longevity®’;
certainly, a number of ours were maintained for several
weeks without complications.

Until familiar with the technique, the axillary vein was
not located as easily or quickly as an experienced operator
would expect to cannulate the internal jugular or subcla-
vian vein. With experience, however, as with most prac-
tical procedures, a “‘feel” for the location is developed,
and recently the method has been successfully used several
times in resuscitation. As in the original series, our ex-
perience suggests that alternative approaches may be
preferable in obese patients.
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