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Abstract

Wellens’ syndrome (WS) is a pattern on an electrocardiogram (ECG) characterized by biphasic T waves or
deeply inverted T waves in leads V2-V3 with a recent clinical history of angina. Wellens’ pattern on the ECG
is particular for critical left anterior descending artery (LAD) stenosis. Wellens’ sign and WS have been used
interchangeably in the literature. However, the typical patterns of ECG changes noted are mostly
represented by Wellens’ sign. These ECG changes have been crucial in identifying this subset of patients
with severe LAD disease.
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Introduction

Named after Dutch cardiologist Dr. Henrick J. J. Wellens, who first described the specific ECG changes in
1982, the presence of Wellens’ pattern on the ECG has a very high specificity for critical LAD stenosis. Given
this classical association, this syndrome is also known as LAD coronary artery T-wave inversion pattern.
These T wave patterns persist for hours to weeks [1,2].

Case Presentation

A 60-year-old male with a history of hypertension presented with sudden onset of severe substernal
crushing chest pain with associated diaphoresis and nausea within 2hr of presenting to the emergency room
(ER). He was brought to the ER via ambulance, and his chest pain had resolved by the time he arrived at the
ER. He was hemodynamically stable without active chest pain at the time of presentation to the ER.

Figures 1-4 shows classic Wellens” ECG pattern in our patient with a history of recent anginal chest pain

within 2hr of presentation. Serial ECGs in chronological order demonstrate a progression of the ST/T wave
changes noted.
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FIGURE 1: Wellens’ pattern type A with biphasic precordial T waves with
terminal negativity, best seen in lead V2.
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FIGURE 2: Deep symmetrical T wave inversions most prominent in
leads V2-V3.

FIGURE 3: Biphasic T waves in leads V1-V3 with preserved precordial R
wave progression

FIGURE 4: Biphasic T waves in leads V1-V2

A serum troponin level was normal on arrival at the ER. An emergent cardiac catheterization in the same
patient (video 7-5) showed critical stenosis in the LAD at the site of the first diagonal artery bifurcation. He
underwent percutaneous coronary revascularization to the LAD with a drug-eluting stent with excellent
post-revascularization results and resolution of the stenosis.
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VIDEO 1: Critical stenosis in the proximal to mid segment of LAD
demonstrated on coronary angiogram

LAD- left anterior descending artery

View video here: https://vimeo.com/735466894

VIDEO 2: Coronary angiogram showing critical lesion in the mid LAD
involving ostium of first diagonal branch

LAD- left anterior descending artery

View video here: https://vimeo.com/735466859

VIDEO 3: Coronary angiogram showing critical LAD stenosis in the
proximal to mid-segment

LAD- left anterior descending artery

View video here: https://vimeo.com/735466951

VIDEO 4: Critical lesion in the LAD as seen on coronary angiogram

LAD- left anterior descending artery

View video here: https://vimeo.com/735466937

VIDEO 5: Critical LAD lesion demonstrated on coronary angiogram

LAD- left anterior descending artery

View video here: https://vimeo.com/735466962

A transthoracic echocardiogram after the percutaneous coronary revascularization did not reveal any wall
motion abnormalities, and the left ventricular ejection fraction was normal. He was eventually discharged
home on guideline-directed medical management with outpatient follow-up.

Discussion

Biphasic T waves with initial positivity and terminal negativity in leads V2-V3 are seen in Wellens’ pattern A
or type 1. Deeply and symmetrically inverted T waves in leads, V2-V3, are seen on ECG on Wellens’ pattern B
or type 2, which is more common. Wellens’ T wave changes evolve from type A pattern to type B pattern over
time. These T waves’ changes on ECG are mainly observed in leads V2-V3 but may extend to leads V1-V6.
Other ECG diagnostic criteria for WS include the absence of precordial Q waves with preserved R wave
progression in the precordial leads and isoelectric ST segment [2-4].

The diagnosis of Wellens’ syndrome has been reported based on a set of criteria. Along with the typical ECG
changes mentioned above, WS also incorporates i) the presence of these ECG findings in a patient while the
patient is pain-free, ii)normal or slightly elevated cardiac enzymes, and iii) a recent history of angina [3].

The clinical evidence and the implications of these patterns of ECG changes and their associations are
robust. While the seminal paper by de Zwaan et al. found these characteristic ECG changes in only 18% of
their cohort, multiple subsequent studies showed specificity ranging from 69% to 96.2%, albeit with much
lower sensitivity for significant LAD involvement [4-6]. While the specificity for proximal LAD occlusion may
be variable, these ECG features revealed angiographic evidence of obstructive coronary artery disease in
most patients. Hence, this is of particular importance in patients with non-ST elevation MI (NSTEMI) and
unstable angina (UA) in whom the presence of such ECG features should prompt aggressive management
with swift angiographic evaluation [6].

Rhinehart et al. proposed diagnostic criteria for WS, which amongst other criteria, also described the
presence of these ECG changes in a pain-free state [7]. This has been described as the case in many patients
with WS, where they frequently have an immediate or recent preceding history of angina rather than active
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ongoing chest pain at the time of the characteristic ECG findings.

In most patients, chest pain is known to have resolved by ECG findings, as WS has been described as a
reperfusion syndrome with the restoration of flow mitigating ischemic symptoms of pain. However, active
chest pain should not preclude urgent assessment of these patients for underlying ischemia. [8]

In a study including 79 patients with ACS and Wellens’ signs, 53.2% of patients had already developed ECG
signs by the time they presented to the hospital. Interestingly 20 % of the patients had normal myocardial
necrosis biomarkers, and 81% had normal myocardial necrosis markers with a slight rise in troponin.
Echocardiography did not show any wall motion abnormality in 26.7% of patients, and these patients had a
mean left ventricular ejection fraction (LVEF) of 47%. In coronary angiography, 43% of patients had
involvement of a single vessel. The culprit coronary artery was LAD, left main, and right coronary artery in
62%, 12%, and 10% of patients. 66% of these patients underwent coronary intervention, and 16.5%
underwent surgical revascularization. At the end of 30 days and six months, mortality was 2.53% and 7.59%,
respectively [9].

ECG changes characteristic of WS has also been described in other conditions and clinical mimics of an
acute coronary syndrome (ACS). In patients presenting with these classical ECG changes, visualization of
coronary vasculature is crucial to rule out ACS and identify other conditions that mimic WS, thus referred to
as Pseudo-Wellens’ syndrome. Pseudo- Wellens’ pattern has been reported in pulmonary embolism,
vasospastic angina, takotsubo cardiomyopathy, sepsis, crack cocaine use, intoxication with cannabis, and
phencyclidine use [10,11].

Our case is unique with a classic Wellens pattern recognition and emergent management of the scenario
outlining the outcomes patterns relying heavily on recognition of WS. It discusses the outcomes based on
ECG recognition of the classic sign and approach to emergent management for better patient outcomes.

Conclusions

In all patients with suspected WS, evaluation of coronary anatomy is of utmost importance as management
differs based on the presence or absence of coronary artery obstruction. Patients with pseudo-Wellens’ can
be optimally treated with conservative management compared to patients with WS who would progress to
extensive anterior wall infarction without intervention. It is important to be vigilant of ECG signs suggestive
of WS as emergent cardiac catheterization with revascularization is paramount to prevent extensive anterior
wall damage. Wellens’ signs on ECG must be recognized with timely evaluation.

Additional Information
Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References

1. Kannan L, Figueredo VM: Images in clinical medicine: Wellens' syndrome . N Engl ] Med. 2015, 1:66-10.
10.1056/NEJMicm1400946

2. de Zwaan C, Bir FW, Wellens HJJ: Characteristic electrocardiographic pattern indicating a critical stenosis
high in left anterior descending coronary artery in patients admitted because of impending myocardial
infarction. Am Heart J. 1982, 4:730-736. 10.1016/0002-8703(82)90480-X

3. Win Htut Oo SZ, Khalighi K, Kodali A, May C, Aung TT, Snyder R: Omnious T-wave inversions: Wellens'
syndrome revisited. ] Community Hosp Intern Med Perspect. 2016, 6:32011. 10.3402/jchimp.v6.32011

4. Haines DE, Raabe DS, Gundel WD, Wackers FJ: Anatomic and prognostic significance of new T-wave
inversion in unstable angina. Am ] Cardiol. 1983, 52:14-18. 10.1016/0002-9149(83)90061-9

5. Kobayashi A, Misumida N, Aoi S, et al.: Prevalence and clinical implication of Wellens' sign in patients with
Non-ST-segment elevation myocardial infarction. Cardiol Res. 2019, 10:135-141. 10.14740/cr856

6. Alderwish E, Nassour W, Costea AM, et al.: Can Wellens’ Sign be used to Predict Significant Proximal Left
Anterior Descending Artery Lesion? Circulation-cardiovascular Quality and Outcomes. Circ: Cardiovasc
Qual Outcomes. 2018, 6:10.1161/circoutcomes.6.suppl 1.A51

7. Rhinehardt J, Brady W], Perron AD, Mattu A: Electrocardiographic manifestations of Wellens' syndrome .
Am ] Emerg Med. 2002, 20:638-43. 10.1053/ajem.2002.34800

8. Wehrens XH, Doevendans PA, Ophuis TJ, et al.: A comparison of electrocardiographic changes during
reperfusion of acute myocardial infarction by thrombolysis or percutaneous transluminal coronary
angioplasty. Am Heart J. 2000, 430:436. 10.1016/50002-8703(00)90086-3

9. Avram A, Chioncel V, Iancu A, Guberna S, Cuciureanu I, Andrei C, Sinescu C: Wellens sign: monography and
single center experience. Maedica (Bucur). 2021, 16:216-22.

2022 Bhattad et al. Cureus 14(9): €29412. DOI 10.7759/cureus.29412 4 0of 5


https://dx.doi.org/10.1056/NEJMicm1400946
https://dx.doi.org/10.1056/NEJMicm1400946
https://dx.doi.org/10.1016/0002-8703(82)90480-X
https://dx.doi.org/10.1016/0002-8703(82)90480-X
https://dx.doi.org/10.3402/jchimp.v6.32011
https://dx.doi.org/10.3402/jchimp.v6.32011
https://dx.doi.org/10.1016/0002-9149(83)90061-9
https://dx.doi.org/10.1016/0002-9149(83)90061-9
https://dx.doi.org/10.14740/cr856
https://dx.doi.org/10.14740/cr856
https://dx.doi.org/10.1161/circoutcomes.6.suppl_1.A51
https://dx.doi.org/10.1161/circoutcomes.6.suppl_1.A51
https://dx.doi.org/10.1053/ajem.2002.34800
https://dx.doi.org/10.1053/ajem.2002.34800
https://dx.doi.org/10.1016/S0002-8703(00)90086-3
https://dx.doi.org/10.1016/S0002-8703(00)90086-3
https://pubmed.ncbi.nlm.nih.gov/34621343/

Cureus

10. Mishra AK, Sahu KK, Lal A, Peng Z: Wellens syndrome: differential and outcome. QJM. 2019, 112:825-6.
10.1093/qjmed/hcz128

11. Taylor RS, Skjerli L, Ashurst J: Takotsubo cardiomyopathy presenting as Wellens' syndrome. Clin Pract Cases
Emerg Med. 2017, 1:175-8. 10.5811/cpcem.2017.1.32297

2022 Bhattad et al. Cureus 14(9): €29412. DOI 10.7759/cureus.29412 50of 5


https://dx.doi.org/10.1093/qjmed/hcz128
https://dx.doi.org/10.1093/qjmed/hcz128
https://dx.doi.org/10.5811/cpcem.2017.1.32297
https://dx.doi.org/10.5811/cpcem.2017.1.32297

	Critical Stenosis in Left Anterior Descending Artery: Beware of T- Wave Inversions
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Wellens’ pattern type A with biphasic precordial T waves with terminal negativity, best seen in lead V2.
	FIGURE 2: Deep symmetrical T wave inversions most prominent in leads V2-V3.
	FIGURE 3: Biphasic T waves in leads V1-V3 with preserved precordial R wave progression
	FIGURE 4: Biphasic T waves in leads V1-V2
	VIDEO 1: Critical stenosis in the proximal to mid segment of LAD demonstrated on coronary angiogram
	VIDEO 2: Coronary angiogram showing critical lesion in the mid LAD involving ostium of first diagonal branch
	VIDEO 3: Coronary angiogram showing critical LAD stenosis in the proximal to mid-segment
	VIDEO 4: Critical lesion in the LAD as seen on coronary angiogram
	VIDEO 5: Critical LAD lesion demonstrated on coronary angiogram

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


