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CASE PRESENTATION

An asymptomatic 45-year-old gentleman with no sig-
nificant past medical history presented to a primary
care physician’s (PCP) office for a pre-employment
exam. He was noted to have a blood pressure of
127/75 mm Hg and the rest of the vitals were unre-
markable as well. An EKG was obtained with find-
ings identical to those in Figure 1.

Questions:
1. Describe the EKG?
2. What is the best next step?

EKG INTERPRETATION

The EKG shows an R wave in aVL (black oval)
greater than 1.1 mV in amplitude, consistent with the
Sokolow-Lyon criteria for left ventricular hypertro-
phy (LVH). The sum of the amplitudes of the R wave
in aVL (black oval) and the S wave in V3 (blue oval)
is greater than 2.8 mV, consistent with the Cornell
criteria. Additionally, the EKG shows depressed ST
segments followed by asymmetric inverted T waves
in leads I, aVL, and V5 - V6 (red ovals), that are
consistent with repolarization changes, the so-called
strain pattern.

MECHANISM FOR EKG ABNORMALITIES

EKG changes in LVH arise from structural and elec-
trical alterations in the heart, including increased
muscle mass and disrupted conduction due to fibro-
sis. Biochemical changes also affect electrical signal-
ing, leading to characteristic EKG abnormalities like
prolonged QRS complexes. Moreover, ST-T changes
reflect repolarization issues, the mechanical impact
of hypertrophy, and ischemia from higher oxygen de-
mands in the enlarged heart.
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DIAGNOSTIC CRITERIA

Several sets of criteria have been developed to diag-
nose anatomic LVH based on EKG abnormalities.
The Sokolow-Lyon and Cornell voltage criteria are
the most widely used criteria. These and other major
criteria are summarized in Table 1.

DISCUSSION

1% to 5% of the general population have findings
consistent with LVH on EKG. Diagnostic accuracy of
EKG criteria to detect structural LVH are highly vari-
able and differ based upon the specific criteria test-
ed, the population studied, and the imaging modality
used to determine true LVH (e.g., echocardiography
or Cardiac MRI [CMR]). Low sensitivities and high
specificities have been reported in most studies’. The
MESA study demonstrated a sensitivity and speci-
ficity of 22.4% and 95.1% respectively for detecting
CMR-determined LVH based upon having a positive
Sokolow-Lyon or Cornell voltage criterion®. Condi-
tions that increase the amount of body tissue (obesi-
ty), air (COPD, pneumothorax), fluid (pericardial or
pleural effusion), or fibrous tissue (coronary artery
disease, sarcoid or amyloid) between the myocardi-
um and the EKG electrodes decrease the amplitude
of the QRS complex causing a decrease in the sensi-
tivity of the voltage criteria for diagnosis of LVH. In
contrast, thin body habitus and left mastectomy may
increase QRS amplitude, decreasing the specificity of
the voltage criteria®.

Hypertension is the most common cause of LVH.
As many as one-third of patients with hypertension
have an EKG consistent with LVH?. Hypertension as
a side effect of various medications, including com-
monly used drugs such as steroids (e.g., prednisone)
and NSAIDs (e.g., ibuprofen), as well as less common
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FIGURE 1. 12-lead electrocardiogram
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TABLE 1. Common Diagnostic Criteria for Left Ventricular Hypertrophy'

Measurement Criteria

Sokolow-Lyon voltages

SV1 + RV5 >3.5 mV

RaVL >1.1 mV

Rombhilt-Estes point score system*

Any limb lead R wave or S wave >2.0 mV (3 points)

Or SV1 or SV2 =3.0 mV (3 points)

Or RV5 to RV6 =3.0 mV (3 points)

ST-T wave abnormality, no digitalis therapy (3 point)
ST-T wave abnormality, digitalis therapy (1 point)
Left atrial abnormality (3 points)

Left axis deviation =-30 degrees (2 points)

QRS duration =90 msec (1 point)

Intrinsicoid deflection in V5 or V6 =50 msec (1 point)

Cornell voltage criteria

SV3 +RaVL >2.8 mV (for men)

SV3 + RaVL >2.0 mV (for women)

Cornell voltage duration measurement QRS duration x Cornell voltage > 2436 mm.ms+

*Probable LVH is diagnosed with totals of 4 points, and definite LVH is diagnosed with totals of 5 or more points

+ For women, add 8 mm

ones like immune suppressants (e.g., calcineurin in-
hibitors) and targeted therapies (e.g., RET inhibitors),
should also be considered®”. Other causes of LVH in-
clude aortic stenosis, aortic regurgitation, mitral regur-
gitation, and hypertrophic cardiomyopathy (HCM). A
focused history and physical exam should be obtained
to evaluate for these etiologies, the findings of which
will help guide further workup. The repolarization
changes secondary to LVH that are detailed in the
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“EKG Interpretation” section can mimic ischemia or
infarction and are important to recognize to avoid un-
necessary testing. It is crucial to exclude hypertension
as the etiology with ambulatory blood pressure mon-
itoring as patients with ‘masked hypertension’ will
have normal blood pressure readings at office visits.
A transthoracic echocardiogram should be obtained to
confirm LVH and to rule out the various valvular ab-
normalities and HCM as possible etiologies.
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FIGURE 2. Annotated 12-lead electrocardiogram
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CLINICAL COURSE

The patient was referred to cardiology for “concern
for ischemia on EKG”. As the patient was asymptom-
atic and the EKG changes were repolarization chang-
es secondary to LVH, no ischemic workup was ob-
tained. Instead, an echocardiogram was obtained that
confirmed moderate concentric LVH and ambulatory
blood pressure monitoring revealed readings in the
range of 130s-140s/90s mmHg confirming masked
hypertension. Patient was initiated on appropriate
antihypertensive medications and recommended rou-
tine follow-up with PCP for continued management
of hypertension.

TAKE-HOME POINTS

* Patients without a diagnosis of hypertension who
have normal office blood pressure readings and LVH
on EKG should undergo ambulatory blood pressure
monitoring to screen for masked hypertension.

* Transthoracic echocardiogram should be obtained
in patients with LVH on EKG to confirm the diagno-
sis and rule out potential etiologies.

* Repolarization changes secondary to LVH can mim-
ic ischemia or infarction.

© Tower Health

REFERENCES

1.

Hancock EW, Deal BJ, Mirvis DM, et al. AHA/ACCF/HRS
recommendations for the standardization and interpretation of the
electrocardiogram: Part V: Electrocardiogram changes associated with
cardiac chamber hypertrophy: A scientific statement from the American
Heart Association Electrocardiography and Arrhythmias Committee, Council
on Clinical Cardiology; the American College of Cardiology Foundation;
and the Heart Rhythm Society. Endorsed by the International Society for
Computerized Electrocardiology. ] Am Coll Cardiol. 2009;53:992-1002.
https://doi.org/10.1161/CIRCULATIONAHA.108.191097

Libby P, Bonow RO, MannDL, et al. Braunwald’s heart disease: a textbook
of cardiovascular medicine. Elsevier; 2022.

Bacharova L, Chen H, Estes E.H, et al. Determinants of discrepancies and
comparison of the prognostic significance of left ventricular hypertrophy by
electrocardiographic and cardiac magnetic resonance imaging. Am J Cardiol.
2015;115:515-522. 25542394 https://doi.org/10.1016/j.amjcard.2014.11.037

O’Keefe J.H, Hammill S.C, Freed M.S, The Complete Guide to ECGs. Jones
& Bartlett Learning; 2021

Adverse Effects of Nonsteroidal Anti-inflammatory Drugs on Hypertension
and Renal Function.” American Family Physician, 2002. Available at:_
https://www.aafp.org/afp/2002/1101/p1805.html

Hypertension in Kidney Transplant Recipients Treated with Calcineurin
Inhibitors.” Kidney International, 2002. Available at: https://www.kidney-

international.org/article/S0085-2538(15)47525-1/fulltext

Ali MA, Shah SS, Ali R, Bajwa SF, Rehman S, Anwar A, Anwar MY,
Saeed M, Mirza N, Aiman W. Efficacy and Safety of RET-Specific Kinase
Inhibitors in RET-Altered Cancers: A Systematic Review. Cancer Invest.
2023 Sep;41(8):739-749. doi: 10.1080/07357907.2023.2255655. Epub 2023
Oct 31. PMID: 37782113. https:/doi.org/10.1080/07357907.2023.2255655

Transform Med | Vol 3, No 1. March 2024 | https://doi.org/10.54299/tmed/evma2305

29


https://doi.org/10.1161/CIRCULATIONAHA.108.191097
https://doi.org/10.1016/j.amjcard.2014.11.037
 https://www.aafp.org/afp/2002/1101/p1805.html 
 https://www.aafp.org/afp/2002/1101/p1805.html 
https://www.kidney-international.org/article/S0085-2538(15)47525-1/fulltext
https://www.kidney-international.org/article/S0085-2538(15)47525-1/fulltext
https://doi.org/10.1080/07357907.2023.2255655
mailto:https://doi.org/10.54299/tmed/evma2305?subject=

	“This EKG is Concerning for Ischemia!”
	Recommended Citation

	Case Presentation Methods Results Discussion References
	Case Presentation Methods Results Discussion References

