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ABSTRACT

This study evaluates the safety, effectiveness, and feasibility of unguided temporary pacemaker
insertion in 348 patients at the Mohamed VI University Hospital of Marrakech. The procedure was
performed by cardiology residents and showed a high success rate of 99.71%, with successful
access to the right internal jugular vein in 89.66% of cases. The majority of patients (66.38%)
achieved venous access on the first attempt, with an average procedure time of 11.5 + 2.1 minutes.
Minor complications were observed in 10.63% of patients, including local hematomas (3.45%),
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accidental arterial punctures (2.30%), pneumothorax (1.15%), and other issues such as local
infections and non-sustained ventricular tachycardia. No deaths attributable to the procedure were

reported.

The clinical significance of this study lies in its demonstration that unguided temporary pacemaker
insertion is a safe and effective alternative in resource-limited settings, reducing treatment delays
and potentially lowering mortality among patients requiring temporary cardiac pacing. Based on
these results, it is recommended to encourage clinicians in primary and secondary healthcare
settings to adopt this approach to improve access to urgent cardiac care in under-resourced

regions.
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1. INTRODUCTION

“Temporary pacing is needed in symptomatic
bradycardias of various etiologies either as a
bridge to permanent pacing or till recovery of
spontaneous rhythm. It is done via a jugular,
subclavian, or femoral venous approach either
under fluoroscopic, echocardiographic, or under
ECG guidance. in most of the developing world,
this procedure is done blindly. Limited resources,
expertise, and time constraints are the most
important factors which restrict the use of the
imaging while performing any procedure” [1]. In
the developing world, there are not an adequate
number of cardiologists, and also C-arm,
catheterization laboratories, or echocardiography
are not available at primary or secondary
healthcare facilities.

2. METHODS

An open, single-center study, on a series of 348
patients who presented an indication for
emergency temporary pacing, was conducted
between June 2020 and June 2024. The
procedures were performed by second and third
year cardiology residents.

3. RESULTS

Patient characteristics: Among the 348 patients
included, the mean age was 63.14 + 9.54 years.
The majority of patients were men (218, or
62.64%) and 130 were women (37.36%).
Indications for temporary pacing were dominated
by myocardial infarction (161 patients, 46.26%),
followed by degenerative atrioventricular block or
bradycardia (143 patients, 41.09%), drug-
induced bradycardia (38 patients, 10.92%) and
permanent pacemaker failure (6 patients,
1.72%).

The procedure was successful in 347 patients
(99.71%). Only one patient required a femoral
vein approach due to brachiocephalic vein
obstruction caused by a history of permanent
pacemaker leads. Access to the right internal
jugular vein was successful in 312 patients
(89.66%). In the majority of cases (231 patients,
or 66.38%), access was obtained on the first
attempt, with an average of 1.54 + 0.85 attempts.
The average procedure time was 11.5 + 2.1
minutes.
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Graph 1. Percentage Distribution of Complications

The position of the tip of the pacing catheter was
identified in the right ventricular cavity, at the
level of the interventricular septum or free wall, in
269 patients (77.30%). The position was at the
right ventricular apex in 66 patients (18.97%) and
in the right ventricular outflow tract (RVOT) in 13
patients (3.73%).

A total of 37 patients (10.63%) developed
complications, mainly minor. Complications
included local hematoma (12 patients, 3.45%),
accidental arterial puncture (8 patients, 2.30%),
pneumothorax (4 patients, 1.15%), subcutaneous
emphysema (2 patients, 0.57%), puncture site
infection (2 patients, 0.57%), sepsis or systemic
infection (1 patient, 0.29%), non-sustained
ventricular tachycardia during insertion (3
patients, 0.86%), and pericardial effusion (6
patients, 1.72%). No deaths attributable to the
procedure were observed.

4. DISCUSSION

In most primary and secondary care settings, the
number of cardiologists and imaging equipment
is insufficient to meet the needs of the majority of
the population, resulting in wasted valuable time
when transferring patients requiring stimulation
temporarily to tertiary care centers. This
increases the risk of mortality. This situation
could be avoided if clinicians in these institutions
could perform temporary stimulation without
imaging guidance. This study aims to evaluate
the safety, effectiveness and feasibility of
insertion of a temporary pacemaker without
guidance by cardiology fellows.
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“The internal jugular, subclavian, femoral, or
brachial veins are usually used for insertion of
the temporary pacing wire, with the choice of
access site depending on physician preference
and experience. The right internal jugular and left
subclavian veins are often favored, due to their
high rate of correct placement in emergency
situations” [2,3]. “Our study demonstrates that
cardiology fellows can perform this procedure
without image guidance with great success and a
low complication rate. We have observed that the
preference for central cannulation generally
follows the order: right internal jugular, left
internal jugular, then subclavian vein, due to the
easier access to the internal jugular. A total of
982 (89.75%) patients were cannulated via the
right internal jugular vein, and the majority of
them, 717 (65.59%), were successful on the first
attempt. In some cases, access to the subclavian
vein was favored due to the short neck length or
obesity of the patients” [4].

“In only one case, temporary stimulation could
not be achieved by a blind approach. Although
cannulation of the internal jugular was successful
on the second attempt, the stimulation wire could
not be inserted easily A venogram
revealed stenosis of the subclavian and
brachiocephalic vein, requiring femoral access.
In the study by Zhong C et al., stimulation failed
in one out of 95 patients in the no-guidance
group, who subsequently had Ebstein's anomaly.
In the other 94 patients, stimulation was
successful on the first attempt in 97% of
cases, and on the second attempt in 3% of
cases” [5].
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“The mean number of attempts required for
successful venous cannulation was 1.54 + 0.85;
however, in the majority of patients, 726
(66.42%), central vein cannulation was
successful on the first attempt. In the study by
Karimi -Sari H et al., they found that the mean
number of attempts for blind central venous
cannulation was 1.58 = 0.64, although it was
significantly lower in the ultrasound-guided
group” (1.12 £ 0.3, P < 0.001) [6].

“The tip of the pacing wire was located in the
right ventricular cavity, in contact with the

interventricular septum or the free wall,
in 843 (77.20%) patients. This could be
explained by the curvature and stiffness

of the temporary stimulation wires. Only in 42
(3.85%) patients, the tip of the wire ended up in
an unfavorable position, at the right ventricular
infundibulum (RVOT) ; however, no sustained
arrhythmia was observed in these patients

(Fig. 1)” [4].

“Although complications occurred in 117
(10.70%)  patients, most  were  minor.
Pneumothorax developed in 12 (1.1%) patients;
however, only 2 (0.18%) patients required
intercostal tube insertion; the rest were managed
conservatively. Both of these patients were
obese and had COPD, and several attempts at
cannulation were necessary. The intercostal tube
was removed in one patient on the third day and
in the other on the fifth day. Vascular perforation
due to the wire developed in 1 (0.09%) patient. A
perforation of the right internal jugular occurred
during insertion of the temporary stimulation wire
in a patient who developed subclavian and
brachiocephalic vein stenosis after permanent
pacemaker implantation performed 9 years ago.
In this patient, temporary stimulation could not be
achieved via the jugular or subclavian vein,
requiring femoral access. Subclavian and
brachiocephalic vein stenosis have been
reported after placement of intravascular devices
such as central venous catheters, pacemaker or

Fig. 1. Temporary pacing lead tip (arrow) abutting Interventricular septum and permanent
pacing lead (arrowhead at right ventricular apex

Table 1. Complications

Complication n % Comments

Total Complications 117 10,7 Majority were minor.

Pneumothorax 12 1,1 2 patients required chest tube insertion; others
managed conservatively.

Chest Tube Insertion 2 0,18 Tubes removed on the third and fifth day.

Vascular Perforation (Lead) 1 0,09 Right jugular vein perforation in a patient with
subclavian and brachiocephalic stenosis post-
pacemaker implantation.

Vein Stenosis - - Occurred after intravascular device placement;

(Subclavian/Brachiocephalic) often asymptomatic.

Pericardial Effusion 21 1,92 Majority mild (<10 mm); 2 patients with moderate

effusion (10-20 mm).
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defibrillator wires, and dialysis catheters” [7-9].
“Yenous obstruction has been attributed to
thrombus formation or fibrosis due to chronic
irritation of the endothelium [10]. After device
implantation, some venous stenosis has been
noted in 30-50% of patients” [11, 12]. These
obstructions are most often asymptomatic and
are usually identified during reoperations,
either to upgrade a device to a dual chamber or
for wire replacement. Balloon venoplasty and
stenting have been used in some situations to
manage these patients. It is important to be
aware of this complication and be prepared to

use an opposing site for the procedure if
possible.
“Pericardial  effusion was observed on

echocardiography in 21 (1.92%) patients; most of
the time it was mild (<10 mm), and only 2
patients had moderate effusion (10-20 mm). It
could not be determined whether this effusion
was due to the procedure or another cause.
However, AK Pradhan et al. found that the
incidence of pericardial effusion in patients
after temporary pacemaker placement was
10.0%, but in the majority of cases, 4.2% of
effusions were detected after wire removal, and a
duration of > 7 days was the only significant
predictor of pericardial effusion after temporary

pacemaker implantation” [13]. No deaths
attributable to the procedure have been
reported.

5. CONCLUSIONS

Unguided temporary pacemaker insertion via the
jugular vein in emergency settings is feasible
with a high success rate of 99.71% and a low
complication rate. These results demonstrate
that this procedure is not only safe and effective
but also highly practical for cardiology residents,
even in resource-limited environments.
Therefore, it is recommended to encourage
clinicians in primary and secondary healthcare
settings to adopt this approach to improve
access to urgent cardiac care and reduce
treatment delays, which could significantly
decrease mortality among patients requiring
temporary cardiac pacing.

Unguided temporary pacing via a jugular venous
approach in an emergency setting is possible
with a high success rate and low complication
rate. Therefore, this procedure is safe and
effective, and clinicians working in primary and
secondary healthcare settings should be
encouraged to perform it.
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