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Introduction
Temporary transvenous endocardial pacing was first introduced 
by Furman in 19581; since then, there is a trend toward an 
increased use of temporary pacing, mostly in the elderly.2 
However, temporary pacemaker (TPM) procedures are some-
times associated with significant morbidity and mortality, and, 
accordingly, TPM implantation should be an evidence-based 
indication for a judicious use in order to avoid the potential 
risks associated with this procedure. Inappropriate or abusive 
implementation of TPM procedures implies unnecessary risks 
such as lead dislodgment or intracardiac infection,3 and, in 
view of this, direct permanent pacemaker (PPM) implanta-
tion without prior use of TPM, when it is feasible, is theoreti-
cally a better approach.

Modalities of Temporary Pacing
Temporary pacing can be used via various modalities: trans-
cutaneous, epicardial, or endocavitary.4 Epicardial temporary 
pacing is frequently used in the postoperative phase of car-
diac surgery; endocavitary pacing uses a central venous access, 
most commonly the right femoral vein, and also the internal 
jugular vein or subclavian vein may be used. Positioning of 

the temporary wire is usually guided by fluoroscopy; however, 
“blind” placement guided only by electrocardiogram has been 
described.5

Technical Components and Function of Temporary 
Pacing
A temporary pacemaker is formed from a temporary wire and 
an external generator. The most commonly used mode is VVI 
(ventricular inhibited); however, atrio-ventricular dual cham-
ber or even biventricular temporary pacemakers are sometimes 
used especially in patients with hemodynamic compromise.6,7 
A variety of catheter types and pulse generators are avail-
able. With single chamber pacemakers, there are classically 
3 modi fiable parameters: heart rate, sensitivity, and output. 
With dual chamber devices, the AV delay also can be adjust-
able, and the mode can be changed.6

Potential Complications of Temporary Pacing
TPM implantation is not a benign procedure since it may be 
associated with significant morbidity and mortality.3 Com-
plications may consist of minor incidents such as hematoma, 
peripheral nerve injury and pain, lead dislodgment, coronary 
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sinus dissection, and benign drug reaction; however, more 
serious reactions may consist of severe valvular injury, cardiac 
perforation, hemothorax, arteriovenous fistula, tamponade, 
phlebitis, pulmonary embolus, lead dislodgment with loss of 
capture, device-related infection, cardiac arrest, and death.

Appropriate Use and Misuse
TPM implantation allows urgent pacing intervention; it is use-
ful when early and prompt cardiac pacing is required. Classical 
indications of TPM consist mainly of advanced atrio-ventricular 
block, severe and symptomatic bradydysrhythmia (BDR), 
malignant arrhythmia induced by a long QT interval or severe 
bradycardia, and prophylactic bridging during PPM replace-
ment in dependent patients.3 Moreover, TPM placement is 
appropriate when the clinical condition requires pacing, while 
the indication of PPM is still not quite established.

TPM is misused when the implantation can be avoided 
such as when pacing indication does not conform to guide-
lines and the clinical condition simply does not require pac-
ing, whether TPM or PPM. In all cases—given the potential 
risks of temporary pacing—TPM implantation is considered 
abusive when PPM can be implanted directly with reasonable 
delay without endangering the patient’s life.

It is worth mentioning that placement of a temporary lead 
connected to an external pacemaker in totally dependent patient is 
hazardous; lead dislodgment and/or external pacemaker dysfunc-
tion (disconnection, accidental mishandling) may lead to cardiac 
arrest in such cases.3,8 Temporary pacing is classically used for 
short periods; however, when pacing is required for a long-term 
period (ie, in case of pocket infection in dependent patients), the 
use of active fixation leads externalized and connected to a reus-
able permanent pacemaker is a feasible and safe technique.9

TPM is indicated in any clinical condition during which 
temporary pacing may be required, such as in critically ill 
patients with secondary BDR, in patients with drug-related 
BDR or during the perioperative period in patients at risk of 
BDR.10,11 These specific settings represent probably the most 
judicious use of TPM.

Nonetheless, TPM implantation carries significant mor-
bidity and mortality risks, and, in view of this, it is abusive 
to implement such procedures unless the expected benefit is 
considered superior to the potential risks. Cardiac perforation, 
infection, and lead dislodgment in dependent patients repre-
sent serious adverse events, and, accordingly, TPM implan-
tation must be avoided when prompt PPM implantation is 
feasible instead.3,12

discussion
TPM implies a whole process, from the indication and the 
implantation procedure until removal of the pacing material. 
The risk of cardiac perforation associated with TPM is relatively 
low (∼0.34%) but may lead to serious consequences including 
cardiac tamponade and death.13 Inappropriate maneuver-
ing of the temporary lead predisposes to cardiac perforation; 

moreover, steroid use and acute right ventricular infarction are 
risk factors for perforation, and, therefore, TPM placement 
must be avoided in these settings unless it is essential.12,13

TPM is an established risk factor for early or late intra-
cardiac infection, with an incidence up to 10%,14,15 and this 
represents a serious and potentially lethal complication. When 
infection occurs late after PPM implantation, this requires 
removal of all foreign materials with long-term antibiotherapy. 
The risk of infection related to TPM may be particularly 
significant when the temporary leads are reused (resterilized). 
Reused leads imply not only an infectious concern, but also a 
traumatic risk due to remodeling and rigidity of the lead tip 
predisposing to ventricular perforation.

Due to diversity in clinical practice and according to 
local regulations, TPM placement is sometimes performed 
by cardiology fellows or emergency physicians, who do not 
necessarily have enough expertise in cardiac pacing.16 Such 
clinical practice may represent “endangered or endangering 
practice,”17 and, therefore, appropriate clinical governance is 
essential to formally train emergency physicians or fellows to 
TPM procedures.

Dislodgment of the temporary lead is a relatively fre-
quent complication that occurs in nearly 11% of cases.3,18 Also, 
some patients may be confused and agitated due to transient 
brain anoxia that occurred during the BDR episode, and, 
accordingly, the risk of inadvertent lead dislodgment is rela-
tively significant in these cases. Lead dislodgment in totally 
dependent patients exposes them to the risk of sudden cardiac 
death; moreover, temporary ventricular pacing may suppress 
any underlying ventricular escape rhythm, and, therefore, it 
predisposes to cardiac arrest in case of lead dislodgment. Of 
note, excessive use of isoprenaline during the “PPM waiting 
period” may trigger malignant ventricular arrhythmias expos-
ing patients to the risk sudden cardiac death.18

After placement of TPM, nursing awareness and exper-
tise is essential; the attending nurse must be capable of diag-
nosing capture and sensing defects. Also, the nurse must take 
care of the insertion site.19,20 Careful handling of the external 
pacemaker is essential given that any inadvertent manipula-
tion may result in pacing failure (eg, wire disconnection). 
Initial programming of the TPM must conform to the patient 
condition, and subsequent parameter adjustment is essential 
to adapt to the progression of the condition. Not only pacing 
defects may be catastrophic, but also sensing loss may result in 
R/T phenomenon, which may trigger malignant ven tricular 
arrhythmias.21

Conclusion
The procedure of TPM implantation has to be well established 
and standardized in every health care institution, including 
the indication, the expertise of the operators, the implan-
tation technique, device programming, the quality of the 
implanted material, and the postprocedural care and associ-
ated nursing expertise. After TPM implantation, extended 
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waiting for a PPM is a recognized hazard and is associated 
with increased risks of adverse events.18 In all cases, and when 
the clinical condition allows, prompt PPM implantation is 
preferred without bridging with a TPM, especially when the 
indication of PPM is definitely established. TPM use should 
be considered only when the clinical condition does not allow a 
direct use of PPM. When it comes to TPM, the least is better, 
and when TPM has to be performed, it should be considered 
as a life saving approach (ie, “do or die”).22
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