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Complete atrioventricular block during central venous
catheter placement with pre-existing left bundle
branch block: Preparedness guidelines
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ABSTRACT

Introduction: Injury to the right bundle
causing Right Bundle Branch Block (RBBB) is a
known complication of central line placement.
Complete heart block may result in patients
with pre-existing Left Bundle Branch Block
(LBBB). There are no organized guidelines for
preparedness in such condition. Case Report:
Seventy-eight-year old woman presented with
intraparenchymal hemorrhage. Venous access
was obtained in the right subclavian vein and
guide wire was passed. As the catheter was
passed over the guidewire, the rhythm went in
complete heart block. She was paced with an
external pacemaker. Review of her EKG
revealed pre-existing LBBB. Conclusion:
Clinicians should check the EKG before
attempting central line placement in an
elective/semi-emergent situation. Familiarize
with the catheter and guide wire
lengths/markings of the available kit.
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INTRODUCTION

The central venous access is one of the most
common procedures done in the emergency rooms,
intensive care units and on patients in monitored beds.
Heart block and arrhythmia are known complications
of central venous and pulmonary artery cardiac
catheterization. Injury to the conducting system of the
heart often involves the right bundle causing right
bundle branch block (RBBB) and in patients with pre-
existing left bundle branch block (LBBB), complete
heart block may result. The impairment of the right
bundle is usually transient with recovery in hours. This
complete atrioventricular block is an infrequent but
potentially life-threatening complication of central
venous access catheter placement.

Though cases have been reported about the
occurrence of complete heart block during central
venous access catheter placement in patients with pre-
existing LBBB, there are no organized guidelines for
preparedness in such condition. We present a case of
complete heart block during insertion of a subclavian
central venous catheter in an elderly patient with a
pre-existing LBBB. We have come up with guidelines
for dealing with patients while obtaining central
venous access with pre-existing LBBB.
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CASE REPORT

A 78-year-old woman with past medical history of
uncontrolled hypertension was transferred to our
institution from a different facility for management of
acute intraparenchymal hemorrhage. The patient was
found to be entangled in her walker and unresponsive
with unknown downtime. EMS was activated and
transferred to a facility where CT scan of the brain
showed right intracerebral hemorrhage with Glasgow
coma scale score of 4. On arrival at our institution, she
was intubated. She was unresponsive with pin point
pupil. Her vitals included blood pressure of 166/76,
heart rate of 76 and regular, and oxygen saturation of
100% on ventilation. She was hemodynamically stable
and needed a central venous access for fluid
management and medications. After obtaining venous
access in right subclavian vein with a single stick of
needle, a guide wire was passed till approximately
20cm. As the catheter was passed over the guidewire,
the rhythm went in to sinus block and later in to
complete heart block, with no ventricular escape
rhythm (Figure 1). The procedure was immediately
stopped and the catheter with guide wire was pulled
out. She was paced with external pacemaker for the
next 12 hours. She reverted back to her baseline
rhythm. Review of her EKG post procedure revealed
pre-existing LBBB (Figure 2).

DISCUSSION

Central venous access catheters are placed for a
number of clinical indications, including large-caliber
venous access, hemodialysis, and venous pressure
monitoring. It is preferable to obtain access either via
subclavian vein or internal jugular vein, compared to
the femoral vein because of an increased risk of
infection. Most of the emergent and semi-emergent
central venous catheter placements are performed at
the bedside in a "blind" fashion, with adjustment of the
final catheter tip position using chest radiographs.

Common immediate complication of line placement
include atrial/ventricular dysrhythmias,
pneumo/hemo/hydrothorax, cardiac tamponade and
mediastinal fluid collection. [1] Atrial and ventricular
arrthymias are known to occur frequently during
central venous catherizations. The complete transient
atrioventricular block during placement of central
venous catheter is a rare occurrence. The incidence of
RBBB during right heart catherization is about 5%.
[2] This RBBB is usually caused due to mechanical
trauma by the guide wire. The right bundle branch is
very superficially placed anatomically in the right
ventricle just below the orifice of the tricuspid valve.
[3] The left bundle branch is located in the deeper
tissues. If catheter-induced complete atrioventricular
block occurred during right ventricular catheterization
in a patient with pre-existent LBBB, it would be much
more likely that the complete atrioventricular block
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Figure 1: Electrocardiogram Strip showing the sinus rhythm
progressing in to complete heart block
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Figure 2: 12 lead Electrocardiogram showing Left Bundle
Branch Block (LBBB). QRS >120 msec, broad slurred
monomorphic R in V4, V5 and V6 and absence of Q waves in
I,V5and V6

was due to bilateral bundle branch block resulting
from impingement of the catheter upon the right
bundle branch than from direct impingement of the
catheter upon the atrioventricular node or bundle of
His. [4] Transient RBBB in a patient with normal
baseline ECG may remain unrecognized. [1] RBBB is
usually transient (with a mean duration of less than 24
hours) and requires no intervention. [5] RBBB in a
patient with pre-existing LBBB may result in life-
threatening complete heart block. These patients
usually need temporary pacing during this transient
block.

The functions of a guidewire during internal jugular
or subclavian vein central venous catheter placement
are to preserve venous access once established, direct
the catheter into the superior vena cava, and prevent
the catheter tip from perforating the vascular or
cardiac walls. For these purposes, the length of wire
advanced into the central vasculature must be enough
to extend 2-3 cm beyond the final position of the
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Familiarize with the commonly available central line kits
for the catheter and guidewire lengths and markings

Central Venous Catheter

Emergency

!

Elective and Semi Emergent

|

Check EKG if available

Always check EKG in high risk patients

Vo l

No LBBEB

Pre-existing LBBB

h 4
Continuous EKG monitoring if possible

h 4
Try placement under fluoroscopy.
Keep temporary pacer bedside,
Continuous EKG monitoring

Table 1: Algorithm for upper central venous catheter placement preparedness guidelines to prevent complete heart block.

catheter tip.[6] The most difficult aspect of
central venous catheter placement, and that most
closely associated with procedural complications, is the
establishment of initial venous access. Maintaining
access, once achieved, is therefore a fundamental
concern of the operating physician, and it is this
concern that frequently leads to the introduction of
excessive lengths of guidewire. The length of
guidewires to introduce varies independently from
catheter/introducer lengths. [7] The unusual
complications associated with the introduction of
excess guidewire into the patient during catheter
placement, include wire coiling in the heart, injury to
the endocardium, valve leaflets, or chordate tendineae.
[6, 8] Guidewire complications during central venous
catheter placement can be avoided if the operating
physician introduces only the amount of wire
necessary for safety. Studies done looking for the ideal
length of the guidewire showed that the mean distance
of the different access site to the junction of superior
vena cava and the right atrium, where the catheter tip
should ideally be placed is 18cm, with shortest being
right internal jugular vein (16 cm) and longest being
left subclavian vein (21 cm). [7] Different formulae
based on patient height and insertion site can be
derived to predict optimum central venous catheter
insertion length. [9]
As shown in Table 1, we would like clinicians to

check the EKG whenever possible before attempting
different available kits we advice clinicians to
familiarize with the details of catheter and guidewire
lengths/markings of the available kit at their
institution. Try to avoid pushing guidewire in the
chambers of the heart and marking pens can be used to
mark the guide wire to achieve this goal.

CONCLUSION

The case which we have provided emphasizes the
possibility of complete heart block in patients with pre-
existing LBBB. Through our algorithm we wanted
clinicians to be aware and be prepared for such an
event.
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