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Intraoperative electrocardiograph artifact mimicking 
ventricular tachycardia during a spine surgery
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Introduction

Ventricular Tachycardia (VT) is a feared form of cardiac ar-
rhythmia commonly associated with hemodynamic instability, 
global hypoperfusion and poor outcomes, often requiring im-
mediate medical assessment and treatment. Diagnosis of ven-
tricular tachycardia relies on the EKG, which is characterized 
as a regular, wide complex tachycardia. However other heart 
rhythms [1], as well as some artifacts [2-4] can mimick this EKG 
morphology, sometimes leading to unnecessary medical inter-
ventions [5].

Here we report a case where new onset of “wide complex 
tachycardia” was noted intraoperatively but was ultimately 
found to be artifact. We will review common EKG artifacts that 
can mimic VT and suggest an algorithm for differentiating arti-
fact from real VT.

Case presentation

A 66-year-old female with chronic neck pain, type 2 diabetes 
mellitus, sleep apnea, obesity presented for C3-C6 laminoplas-

ty. She had no issues with her prior anesthetics. Her preopera-
tive lab tests, including a complete blood count, basic metabolic 
panel, coagulation panel were unremarkable. A preoperative 
EKG shows normal sinus rhythm, with minor nonspecific ST-T 
change (Figure 1A).

She had family history of sudden deaths of unknown rea-
son at young ages (all<50, one<35) in second-degree maternal 
relatives. On day of surgery, preoperative evaluations, includ-
ing physical examination and telemetry tracing at the preop bay 
showed no abnormalities. ASA standard monitor including a 
5-lead EKG was applied before general anesthesia was induced 
with 150 mg of propofol, 70 mg of rocuronium and 100 mcg of 
fentanyl, and endotracheal intubation was completed unevent-
fully. Anesthesia was maintained with sevoflurane at 0.9 MAC. 
Phenylephrine drip was started at rate of 20-50 mcg/min to 
maintain a mean arterial pressure of 75 mmHg.

Patient was positioned prone with head placed in the May-
field pins. About 70 min after incision, abnormal EKG tracing 
was noted on the monitor, at that time displaying lead II and 
V1. It was noted to be a wide complex tachycardia with a rate of 
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around 200 beats per minute, full tracing of which was later ob-
tained from the control desk (Figure 1C and D). Patient was he-
modynamically stable and maintained good oxygen saturation 
during this episode. This rhythm lasted for about 30 seconds 
before it reverted to baseline normal sinus rhythm with a rate 
of 60. Patient tolerated the remainder of the procedure with no 
issues and was brought back to PACU for recovery. Blood work 
such as CBC, BMP, magnesium and phosphorous were obtained, 
and all within normal limits. A formal 12 lead EKG was obtained 
which showed normal sinus rhythm with nonspecific ST change, 
no significant change from prior (Figure 1B). A Cardiology con-
sult was called for “intraoperative ventricular tachycardia”, and 
after evaluation deemed the intraoperative tracing as artifact 
with normal underlying sinus rhythm. The patient had an un-
eventful recovery and was discharged home on postoperative 
day 2. 

Discussion

Surface EKG tracing picks up cardiac electrical activity from 
cutaneous electrodes and is filtered and amplified before dis-
playing [6], a process prone to many internal (physiological) and 
external (non-physiological) sources of artifacts [7].

There had been a handful of case reports about different 

Figure 1: Figure a: Preoperative 12-lead EKG
Figure b: Postoperative 12-lead EKG
Figure c: Intraoperative 5-lead EKG
Figure d: Intraoperative 5-lead EKG (cont’)

sources of EKG artifacts mimicking VT, most commonly tremor 
[2,8,9], sometimes resulting in surgery cancellation and un-
necessary interventions [5]. Differentiation of VT from artifact 
can sometimes be difficult, even for cardiologists and electro-
physiologists [10]. Huang et al. suggested an algorithm to dif-
ferentiate tremor artifacts from real VT [11], focusing on iden-
tifying the underlying normal sinus rhythm in the strips. In our 
case, EKG tracing in lead III was not influenced by artifact and 
maintained normal sinus rhythm. There are “VT complexes” in 
all other available leads at a rate around 200 Hz. However on 
closer inspection, small, but regular spikes that coincide with 
the QRS complexes on Lead III temporally are seen in the leads 
with “VT”, representing the “hidden QRS complexes” among 
the artifact. Lead III seems to be most resistant to the artifacts, 
as shown in our case and many of above-mentioned reports. 
This may be due to lead III picking up the electrical vector per-
pendicular to the main cardioelectrical axis, making it inher-
ently less susceptible to artifacts that are obvious in the left/
anterior-directing leads, which do make up the majority of the 
EKG paper and tend to catch the reader’s eye at first glance. 
Therefore, it is important to view all available leads tracings to 
differentiate artifact from true arrhythmia. Also, concurrent he-
modynamic stability demonstrated by a stable blood pressure, 
a normal pulse oximetry wave form and stable pulse rate would 
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be other indication of EKG artifact, as seen in our case.

Our artifact was less likely from tremor as patient was para-
lyzed during this procedure. There are many known sources of 
EKG interferences in the operating room [6], and new electri-
cal equipment introduced into the OR brings a constant flow of 
new suspects. In particular, Gaiser et al reported microdebrider 
used in endoscopic sinus surgery causing EKG artifacts mimick-
ing VT due to stray electrical current [3]. We did use an ultra-
sonic bone shaver in our case, but the artifact did not correlate 
with the use of the shaver and was not reproducible. We did not 
identify the direct source of the artifact in our case.

Intraoperative VT is just as dangerous physiologically as in 
other settings yet is of particular diagnostic challenge as pa-
tients under anesthesia are unable to report symptoms of 
palpitation, chest pain, or show signs of syncope, altered men-
tal status. That being said, while attention to the EKG tracing 
change is important, anesthesia provider should focus more on 
the hemodynamic stability. Abnormal EKG tracing not associ-
ated with hemodynamic compromise usually does not warrant 
immediate action, and careful differentiation of artifact versus 
true arrhythmia is feasible and important for avoiding unneces-
sary interventions.

Conclusions

Current surface EKG tracing is susceptible to various sources 
of artifacts, particularly in the operating room. Artifacts mimick-
ing VT can be differentiated from real VT by evaluating tracings 
from all available EKG leads and looking for hidden normal QRS, 
as well as unchanged hemodynamics. Artifacts should be ruled 
out before actual treatment towards intraoperative arrhyth-
mia is carried out, especially if the patient is hemodynamically 
stable.
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