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CVP Catheter Placement from the Antecubital Veins Using a J-Wire Catheter Guide

SusaN L. SMITH, M.D.,* MAURICE S. ALBIN, M.D.,T RICHARD R. RITTER, M.D.,f LEONID BUNEGIN, B.S.§

Catheterization of a central vein is used for measure-
ment of central venous pressure (CVP), for rapid ad-
ministration of fluids or blood products, and when ac-
curately placed, removal of entrained air embolism is
possible. Insertion of a CVP catheter from the basilic or
cephalic veins of the arm offers few complications, but
success often is hampered by an inability to advance the
catheter into the larger intrathoracic veins. Using a cath-
eter system equipped with a lumen-following J-wire guide,
we inserted central venous catheters from antecubital
sites and evaluated ease of insertion and final catheter
position.

METHODS

Seventy-seven adult patients undergoing elective neu-
rosurgical or general surgical procedures were studied.
All were felt to clinically require and consented to CVP
monitoring. All catheters were inserted by members of
the resident staff or faculty of our Department.

After application of a tourniquet, the antecubital fossa
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was prepared and draped in a sterile fashion. An ante-
cubital vein was cannulated with either a 14- or 16-gauge
7.5-cm over-the-needle Teflon® catheter or 18-gauge thin-
wall 7.0-cm needle. Catheter or needle placement was
confirmed by aspiration of blood. The tourniquet was
removed and a flexible, angiographic wire catheter guide
with a J-tip (3.0 mm radius on the J-curve, 150 cm length,
0.078 cm OD) was inserted through the catheter or the
18-gauge needle. The wire was advanced until the tip
was felt to be beyond the shoulder and into the intia-
thoracic veins. The length needed was estimated by ex-
ternal measurement from the antecubital fossa to the
mid-clavicle. Any obstructions encountered were passed
by manipulation of the wire and/or reposition of the
patient’s arm. The needle/catheter then was removed
over the wire and a siliconized polyethylene catheter
(0.195 cm OD and 60 cm long) advanced over the wire
to its hub. The wire was removed, aspiration of blood
through the catheter confirmed, and an iv infusion con-
nected to document flow. The catheter then was con-
nected to a pressure transducer and oscilloscopic display
and the pressure wave form evaluated to determine
whether or not the catheter was in the right ventricle.
Position of the catheter was documented radiographically.
The catheter hub then was secured and a sterile occlusive
dressing placed over the site of cannulation. Failure of
placement was defined as either inability to cannulate an
antecubital vein or inability to pass the J-wire or catheter
into the central veins.§

§ This unit was supplied by Cook Incorporated, Bloomington, In-
diana, as the Albin-Bunegin CVP Kit,
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RESULTS

Seventy of 77 cannulations were successful (91%). In
four patients, we were unable to cannulate an antecubital
vein. In the other three, the wire guide would not advance
into the central veins. In three of the 70 successful place-
ments, a second venipuncture was necessary due to the
inability to pass the wire centrally. All three of these
patients were cannulated initially in the cephalic vein,
and the second catheterization was made via the basilic
vein,

Thirty catheterizations (42.9%) were performed from
the right arm and 40 (57.1%) from the left. Seventy-one
per cent of successful catheterizations were done from
the basilic vein. All but three catheters were in final po-
sition radiographically in the superior vena cava or ap-
peared to be at the superior vena cava right atrial junction.
One was in the ipsilateral internal jugular vein, one in
the inferior vena cava, and one in the right ventricle.
These were repositioned by withdrawing the catheter
while observing the pressure waveform or withdrawing
and readvancing the catheter using the catheter tip as
an intravascular electrocardiographic lead. In three pa-
tients, isolated premature ventricular contractions were
seen as the catheter was advanced to the hub. These
resolved when the catheter was pulled back and were felt
to be secondary to irritation of the right ventricle by the
catheter tip or the wire. In one case, the initial pressure
tracing showed a right ventricular waveform and the
catheter was withdrawn until an atrial pattern was ob-
tained. The complete catheterization procedure time av-
eraged 4 min. All catheters remained in place for post-
operative monitoring without complications.

DisCcUSSION

Placement of any central venous catheter entails a risk
of major complications of approximately 1%.' Although
a large proportion of complications bear little relation to
the site of insertion (cardiac or vascular perforation, cath-
eter sepsis, air embolism, thrombosis, catheter coiling or
knotting), each insertion site and technique has its own
attendant risks.?*

Insertion of a CVP catheter from the antecubital fossa
avoids the risk of pneumothorax and may be more com-
fortable for the patient. Unfortunately, placement often
is unsuccessful due to an inability to pass the catheter
into the subclavian vein. Both the basilic and cephalic
veins enter the axillary vein just inferior to the clavicle
at its outer third. The angle of entry is often acute, and
the cephalic vein especially is replete with valves and small
branches at this point. Webre and Arens reported a 55%
failure rate using the cephalic vein, all of which could
not be advanced beyond the shoulder.” The success rate
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TABLE 1. Success Rates and Placement Problems
in Antecubital CVP Insertions

Success Success Most Common
Venipuncture | Placement Malposition
(%) (%) (%)
Holt, 1967 85.7 88.0 | Axillary vein (7.1)
Dietel, 1971° 100.0 74.0 | Internal jugular

Langston, 19712 100.0 75.0 | Internal jugular (16)
Johnston, 1972' 100.0 82.0 | Internal jugular (15.1)
Kellner, 1972'3 97.5 75.4 | Internal jugular
Webre, 1973° 100.0 59.0 | Peripheral vein (21)
Shang Ng, 1973* 100.0 78.5 | Internal jugular (22.1)
Woods, 1974 87.3 75.5 | Internal jugular (7.5)
Lumley, 1975'® 100.0 73.6 | Internal jugular (12.3)
Kuramoto, 19752 100.0 70.0 | Axillary vein (20)
Bridges, 1979'¢

Basilic Vein 100.0 72.5 | Internal jugular (27.5)

Cephalic Vein 100.0 76.0 | Peripheral vein (24)

for CVP cannulation as performed from the arm varies
from 59% to 88% (table 1). Most of the complications
are not unique to insertion from the arm, although mal-
position may be more common from that approach.*®
Catheter tip advancement (up to 9 cm when the arm is
abducted) may be more likely as a result of arm movement,
leading to misleading measurements or vessel trauma.”®
Cutaneous infection has been reported in up to 10% of
patients with cutdowns of the antecubital veins.’

Blitt ef al. first used a J-wire to successfully pass a cath-
eter intrathoracically from the external jugular vein in
96 of 100 attempts.'® The flexible curved tip of the J-
wire easily traverses valves, angulations, and tortuous ves-
sels. Catheter placement is accomplished once the wire
is guided past obstructions. This technique has not been
reported previously to facilitate CVP catheterization from
the antecubital fossa. In our experience, the wire could
be threaded centrally in all cases in which the guide was
placed in the basilic vein and in 78% of those placed in
the cephalic vein (20/26). Obstructions were infrequent,
and repositioning of the arm or wire rarely was needed.
There were only three cases of malposition (4.3%), all of
which were repositioned easily. In no case was the catheter
coiled or knotted, and all pressure measurements were
felt to accurately reflect central venous pressure.

Use of a J-wire guide appears to significantly improve
the chance of successful placement of central venous
pressure catheters from antecubital veins, especially the
basilic vein. This site may pose less risk of serious com-
plications, and this method removes some major obstacles
to use of the arm veins for cannulation. Accurate catheter
placement should be evaluated by pressure measurements,
radiographically, and/or electrocardiographically.
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Combined Cesarean Section and Clipping of Intracerebral Aneurysm

ROBERT L. LENNON, D.O.,* THORALF M. SUNDT, JR., M.D.,# GERALD A. GRONERT, M.D.}

Intracranial bleeding associated with aneurysm in a
female patient whose near-term pregnancy is complicated
by systemic arterial hypertension requires consideration
of several factors important to the survival of both the
mother and infant. We present such a case below.

REPORT OF A CASE

A 35-year-old woman, G2 P1, had an intrauterine pregnancy at 32
weeks gestation complicated by mild pregnancy-associated hyperten-
sion. An intracranial aneurysm was suspected after the acute onset of
severe occipital cephalgia, and a lumbar puncture revealed bloody
cerebrospinal fluid (CSF). A 2 cm aneurysm at the Jjunction of the
right basilar and posterior cerebral arteries was delineated by both
computer tomography and selective cerebral angiography. The size,
location, and angiographic appearance suggested the need for urgent
surgical repair. Recent sedation, used to prevent rebleeding, included
phenobarbital, diazepam, and codeine. The patient is allergic to pen-
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icillin. Her medical history included a previous hypertensive pregnancy;
the infant was delivered by cesarean section due to cephalopelvic dis-
proportion. General anesthesia for this delivery was uncomplicated.
She was now scheduled for a cesarean section followed by a right
frontal craniotomy.

Physical examination revealed a gravid 60-kg female in moderate
distress due to cephalgia. Arterial blood pressure range was 90-135/
60-85 mmHg, with a heart rate of 60-80 beats/min. She was intelligent
and composed and consented to the planned procedures. All medi-
cations were discontinued. The next morning, incremental doses of
morphine sulfate (total 8 mg) were injected iv while she was in her
room for sedation. In the operating room, a quiet, calm atmosphere
was maintained. Intravenous and arterial cannulae were inserted after
infiltration with lidocaine. The fetal heart tones were stable at 150
beats/min. Propranolol was given iv in 0.5 mg increments to a total
of 3 mg (until the heart rate decreased approximately 10 beats/min).
Anesthesia was induced with thiopental 150 mg iv, and 8 mg of pan-
curonium provided skeletal muscle relaxation. Ventilation was con-
trolled with inhalation of 1% halothane in oxygen. One minute pre-
ceding intubation of the trachea, 100 mg lidocaine iv was given. With
the abolition of a response to supramaximal peripheral nerve stimu-
lation, sodium nitroprusside 50 pg was administered iv and intubation
of the trachea accomplished without incident. Anesthesia was continued
with halothane, 0.5% in oxygen. There was no significant change in
arterial pressure or heart rate, and halothane was discontinued §-10
min prior to delivery.

The performance of the low transverse cesarean section was un-
hurried, resulting in delivery of a 2,540-g viable male infant 25 minutes
after induction of anesthesia. Naloxone, 0.02 mg, was given im to the
infant twice and, transiently, ventilation controlled; the Apgar score
at five minutes was 9. The uterus was boggy, requiring massage and
pitocin infusion for correction. Arterial blood pressure remained stable.

Upon completion of the cesarean section, the patient was turned
to the left lateral decubitus position, and a malleable needle inserted
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