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ABSTRACT
This echo report describes a patient who developed cardiac 
temponade in the post-anesthesia care unit after laser lead 
extraction at electrophysiology laboratory. Diagnosis was 
readily established by transthoracic echocardiography and 
this lead to good outcome. Transthoracic ultrasound helps in 
preoperative evaluation of non-cardiac surgical patients and 
also postoperative care of hemodynamically unstable patients. 
This describes the importance of training and competence in 
transthoracic ultrasound for anesthesiologists.
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CASE REPORT

A 55-year-old man with a past medical history significant 
for nonischemic cardiomyopathy with a left ventricular 
ejection fraction of 20%, type II diabetes mellitus, obesity, 
hypertension, and hyperlipidemia presented for battery 
change and lead replacement of an automatic implantable 
cardioverter defibrillator (AICD) that had been placed  
6 years earlier. During the procedure performed under 
general anesthesia, the patient developed brief period of 
hypotension requiring an epinephrine infusion. Otherwise 
the procedure was uneventful. After completion of the 
procedure, the epinephrine infusion was discontinued, patient 
was extubated and brought to the postanesthesia care unit 
(PACU) for recovery. Patient was awake, alert, and oriented 
upon arrival to the PACU and blood pressure was 94/59 
mm Hg with a heart rate of 80/min. Mean blood pressure 
remained in the low normal range (60-70 mm Hg), but the 
patient repeatedly stated that he felt well. Approximately,  
2 hours after the procedure, the patient began to complain 
of chest pain, and his blood pressure dropped further to  
72/44 mm Hg. On physical examination, the patient appeared 
pale, his lungs were clear, and no murmurs were appreciated. A  
12-lead EKG showed no changes from his preoperative 
study. A bedside transthoracic echocardiogram (TTE) was 
requested by the anesthesia team. Cardiologist immediately 
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reached PACU and performed TTE examination, which 
showed a sizeable pericardial effusion with evidence of 
tamponade physiology, and he was taken emergently for 
evacuation in the catheterization laboratory. Two hundred 
fifty milliliters of blood were removed. Patient was 
monitored in the cardiac care unit overnight without signs 
of reaccumulation of fluid before being discharged home.

DISCUSSION

There are approximately 180,000 permanent pacemakers 
and 70,000 AICDs implanted in the United States each year, 
and the frequency is steadily increasing.1,2 As the number 
of devices increases so does the need for lead extraction, 
which is indicated in cases of infection, lead failure, device 
recall and lead or lead fragment causing life-threatening 
arrhythmias, embolic events, vessel obstruction, or 
interference with the operation of another implanted device.3 
Often, lead extraction can be done with direct traction, 
however, the longer the time from implantation the greater 
the likelihood of formation of fibrotic sheaths at the tip as 
well as along the length of the lead itself that risk injury 
to tissues when traction is applied. In these cases, using 
a laser is one of the more frequently used methods to free 
the lead from these adhesions and extract it .4 Pericardial 
effusion is a known complication of lead extraction, and 
the Heart Rhythm Society (HRS) issued a policy statement 
that defines pericardial effusion requiring intervention  
as a major complication of this procedure (Fig. 1 and  
Video 1).3 Reported rates of major complications during laser 
lead extraction range from 0.4 to 3.4%.4-6

For over two decades, and especially in the setting of 
cardiac surgery, transesophageal echocardiography (TEE) 
has been a well-recognized intraoperative tool for the 
cardiac anesthesiologist. In a hemodynamically unstable 
patient, echocardiography can quickly provide information 
on the anesthetized patient’s circulatory status including 
insight into etiology as well as the adequacy of response 
to intervention. However, the anesthesiologist’s care of 
patients includes assessment prior to their scheduled 
procedure and management of their care in the postoperative 
setting as well. Many have begun to make the argument 
for transthoracic echocardiography (TTE) as an important 
adjunct in the anesthesiologist’s evaluation and management 
of surgical patients.7,8 As more emphasis is placed on the 
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anesthesiologist as a perioperative physician, the less-
invasive TTE may become more of a valued tool to help to 
guide and improve overall patient care. 

As evidenced by the case above, TTE can provide 
valuable information in the hemodynamically unstable 
patient that can help to guide management, similar to 
TEE, with the added benefit of not requiring an esophageal 
probe. This is ideal in the awake and alert patient in the 
recovery room. Use of TTE often allows the clinician to gain 
insight into a patient’s condition beyond what is possible 
with standard clinical evaluation.9 In the immediate post-
operative period, complications can present and progress 
quickly so their efficient early diagnosis and treatment is 
a key responsibility of the anesthesiologist. Postoperative 
complications including pericardial effusion, impaired 
contractility, and volume overload/depletion all have 
the potential to lead to hemodynamic decompensation 
and can be diagnosed at the bedside with a focused TTE 
examination.10-13 In hypotensive patients, Joseph et al 
found TTE to have a positive predictive value of 97% and 
a negative predictive value of 100% in the identification of 
patients with cardiogenic shock.14

There is increasingly more evidence for the utility of 
the focused TTE as a preoperative evaluation tool as well. 
Focused TTE offers a quick and noninvasive way to gather 
information on a patient’s cardiac function and so has 
changed the management of both patients being evaluated 
in the preoperative clinic setting as well as presenting for 
more emergent procedures. In studies of anesthesiologist-
performed preoperative TTE’s in the clinic setting, changes 
in perioperative management occurred in 54 to 82% of 
patients.15-18 The TTE has the potential to be invaluable in 
the emergency setting as well when the patient may not be 
able to provide an adequate history and/or there is no time 
for more in-depth evaluations of cardiac function. In addition 
to affecting perioperative management, anesthesiologist-

performed perioperative TTE has been shown to predict 
adverse cardiac events following noncardiac surgery.19 

The advantages of the focused TTE extend beyond the 
information it provides. TTE is noninvasive and focused 
examinations can be performed rapidly at bedside in 10 to 
15% of the time it would take for a formal TTE.20 One study 
approximates that 10 minutes are sufficient for a focused 
TTE examination.9 However, the FATE (focus assessed 
transthoracic echocardiography) examination’s five steps 
that include looking for obvious pathology, assessing wall 
thickness and chamber dimensions, assessing biventricular 
function, visualizing pleura, and relating information to the 
clinical context are touted to be able to be completed in as 
little as 70 seconds.21 The rapidity with which the study can 
be performed adds to its value in the acute setting.

Of course, having a TTE available is of very little, if 
any, aid to the anesthesiologist without the knowledge and 
training on how to perform and interpret the study, and 
arguments are beginning to be made for the implementation 
of TTE skills in anesthesia training programs.21,22 Training 
is paramount to the quality of focused TTE examinations, 
but even brief training has been shown to be of use in the 
clinical setting.9,21,23-26 Noncardiologist critical care residents 
were able to use point-of-care ultrasound to address simple 
clinical questions after only a 3-hour training course and 5 
hours of supervised hands-on training.21 Surgical intensivists 
were also shown to perform and interpret focused TTE 
examinations correctly 84% of the time after 11-hour 
courses.9 Vignon et al suggest that a 12-hour training course 
with a mixture of didactics and hands-on experience is 
sufficient for noncardiology residents to achieve competency 
in basic critical care echocardiography.25 Furthermore, 
Cowie showed that anesthesiologists were able to obtain 
quality images in 98% of cases and their findings correlated 
with formal cardiologist performed TTE’s in 87% of cases.16 
The implementation of point-of-care ultrasound to make 
clinical decisions in settings, such as emergency medicine 
and critical care offers further evidence that such a training 
program is feasible for the anesthesiologist as well.22,24,25,27

SUMMARY

Transthoracic echocardiography is a useful tool for the 
anesthesiologist’s perioperative management of surgical 
patients. It is made even more useful by the fact that it is 
noninvasive, rapid to perform and is feasible to both learn 
and apply.
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Fig. 1:  Pericardial-effusion (arrow) causing diastolic RV collapse
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