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Abstract
Wellen’s syndrome is associated with critical stenosis of the left anterior descending coronary artery. Based
on the electrocardiography (ECG) pattern, Wellen’s syndrome can be classified into type 1 (deeply inverted
T-waves, mainly in lead V2 and V3) or type 2 (biphasic T-waves). T-wave abnormalities are often also found
in V1 and V4 and rarely in V5 and V6. The pattern of ECG changes correlates with proximal left anterior
descending artery stenosis. This characteristic ECG pattern is a sign of impending myocardial infarction and
is equivalent to ST-elevated myocardial infarction. Often, these subtle findings in ECG get misinterpreted or
the severity associated with this goes unrecognized. Hence, for emergency physicians, it is important to
recognize such uncharacteristic ECG changes for better and timely management of patients. We present this
case of Wellen’s pattern in which the coronary lesion was in the left circumflex coronary artery, right
coronary artery, and diagonal-1.
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Introduction
Wellen’s syndrome describes a form of abnormal T-waves in the leads V2 and V3 associated with left anterior
descending artery (LAD) stenosis. Approximately 75% of patients with these findings have deeply inverted
T-waves, and about 25% show a variant form of biphasic T-waves in similar leads [1]. It is also called LAD T-
wave syndrome [2]. T-wave abnormalities are often also seen in V1 and V4 and on rare occasions in V5 and
V6.

Patients with Wellen’s syndrome are usually pain-free when they present to the emergency department;
however, in our case, the patient was concerned about his intense chest pain and wished to get evaluated.
Usually, cardiac enzymes are normal or only slightly elevated in patients with Wellen’s syndrome.
Electrocardiography (ECG) changes are generally seen when patients are pain-free and may normalize when
pain recurs. To aid in detecting changes, ECG can be repeated when pain resolves [3]. Wellen’s syndrome is
seen in 15% of patients presenting with unstable angina. Because patients with Wellen’s syndrome are at
high risk of critical coronary stenosis and the potential for acute myocardial infarction (MI), they should
receive early coronary intervention [4]. The distinctive ECG signs diagnostic of Wellen’s syndrome can help
with decision-making before a serious MI occurs [5-7].

Here, we present a case of Wellen’s syndrome in which the patient presented to the emergency department
in a pain-free period. His ECG changes were minimal, enzymes were not raised, two-dimensional
echocardiography (2D-Echo) showed no regional wall motion abnormalities (RWMA), and the patient had
triple vessel disease. This case emphasizes the significance of such alterations and their capacity to reveal
the location of severe stenosis.

Case Presentation
A 57-year-old man presented to our hospital with chief complaints of chest pain and uneasiness with
palpitations and sweating the previous night. He had chest pain again around two to three hours before his
presentation to our hospital, which increased by minimal exercise and reduced by rest. The patient was
pain-free when he presented to the emergency department. On presentation, an ECG was taken and cardiac
enzymes were sent for evaluation. With regards to his medical history, he was a known case of systemic
hypertension for eight years on regular antihypertensive medication telmisartan 40 mg once a day. The
patient gave no history of any cardiac symptoms in the past. He was a smoker and used to smoke a pack of
cigarettes per day for 10-12 years which he stopped eight years back. His father aged 79 years had coronary
artery disease and had undergone percutaneous coronary intervention (PCI) six years back. ECG revealed
biphasic T-waves in lead V2 and V3 and symmetrically inverted T-waves in lead 1, aVL, V4, V5, and V6, and
Q-waves in lead 3 and aVF (Figure 1).
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FIGURE 1: Biphasic T-waves in lead V2 and V3 (red arrows) (typical of
type 1 Wellen’s syndrome) and symmetrically inverted T-waves in lead
1, aVL, V4-V6 (yellow arrows) (typical of type 2 Wellen’s syndrome) and
Q-waves in lead 3 and aVF.

The ECG and clinical criteria for Wellen’s syndrome are presented in Table 1.

Electrocardiographic and clinical criteria

Deeply inverted and biphasic T-waves in V2 and V3 and on rare occasions in V1, V4, V5, and V6

Normal or slightly elevated cardiac markers

Normal or slight elevation in ST-segment (<1 mm)

Pathological precordial Q-wave absent

Normal R-wave progression

Electrocardiographic changes are seen when pain is absent

A history of angina

TABLE 1: Electrocardiographic and clinical criteria for Wellen’s syndrome.
Adapted from de Zwaan et al. [3].

The initial coronary angiography findings are illustrated in Table 2.
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 Findings

LCA Normal

LAD Mid LAD 50% stenosed

Diagonal-1 85–90% stenosed

LCx 100% stenosed

RCA 75–80% stenosed

TABLE 2: Coronary angiography findings post-admission.
LCA: left coronary artery; LAD: left anterior descending artery; LCx: left circumflex coronary artery; RCA: right coronary artery

The vitals of the patient were within the normal range. General and systemic examination was normal. After
10 minutes of presenting to the emergency department, he again developed chest pain. A standard
treatment regimen including aspirin, statin, and ticagrelor along with conventional heparin 3,500 IU
intravenously was administered. Within a short span, the pain subsided but ECG changes were persistent.
Troponin I HS (quantitative) 18.9 ng/L (normal range upper limit: 19 ng/L). All routine investigations were
normal. ECG revealed no RWMA with mild left ventricular hypertrophy, grade 1 diastolic dysfunction, and
preserved ejection fraction. Day 2 ECG showed T-wave inversion in lateral leads (1, aVL, V5, V6) and Q-
waves in inferior leads (3 and aVF), following which coronary angiography was done. Angiography revealed
stenosis of the right coronary artery (RCA) (75-80%) (Figure 2), left circumflex (100%), and D1 (85-90%). A
stent to the RCA and balloon angioplasty to diagonal-1 were done without tackling LCx (Figure 3). The
patient recovered without complications and was discharged.

FIGURE 2: Coronary angiography showing evidence of critical stenosis
(80%) in the right coronary artery territory.
RCA: right coronary artery
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FIGURE 3: Coronary angiography post-stenting to the right coronary
artery.
RCA: right coronary artery

Discussion
Myocardial ischemia typically produces inverted T-waves which are symmetrical and narrow; however,
ischemia may also show biphasic T-waves [8]. de Zwaan and colleagues have emphasized the significance of
both forms of alterations in T-waves and explained the ECG and clinical criteria [9]. This pattern of clinical
and ECG abnormalities is noteworthy and specifically related to proximal LAD stenosis, commonly referred
to as Wellen’s syndrome [2,4]. In the original study [2], out of 145 consecutive patients with unstable angina,
26 had a typical ECG pattern of Wellen’s syndrome, and 12 patients who did not undergo coronary
revascularization developed extensive anterior wall infarction within a few weeks of admission. Thus, in the
emergency department, it is crucial to detect ECG changes suggestive of Wellen’s syndrome at the earliest.
Two types of ECG changes have been documented for Wellen’s syndrome. Relatively uncommon biphasic T-
waves in V2 and V3 are characterized as type 1. Deeply inverted T-waves in V2 and V3 leads are another
prevalent pattern characterized as type 2; on rare occasions, it can be seen in V1, V4, and V5-V6 leads.
These ECG changes can appear in pain-free intervals or during chest pain and may become normal or lead to
ST-segment elevation. The cause of ECG variations is unknown. Changes can be temporary, last for months,
or disappear with treatment.

Coronary angiography of the patient revealed critical stenosis of the RCA (80%), LCx (100%), and diagonal-1
(90%). Despite the fact that the ECG changes in our patient were consistent with those of Wellen’s
syndrome, critical stenosis was found in the LCx, RCA, and diagonal-1 instead of the proximal LAD. In
addition, mid-LAD was also stenosed (40-50%). PCI to RCA with drug-eluting stent along with balloon
angioplasty to diagonal-1 was done without tackling the LCx. The patient recovered without complications
and was discharged.

Conclusions
The significance of biphasic T-waves is often overlooked in emergency rooms, with such findings typically
being recorded as not exact or general ECG abnormalities. Finally, despite our patient’s ECG results being
characteristic of Wellen’s syndrome, the crucial lesion was discovered in the LCx, RCA, and diagonal-1. This
case emphasizes the significance of such alterations and their capability to identify the location of severe
stenosis.

Additional Information
Disclosures
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submitted work. Financial relationships: All authors have declared that they have no financial
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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. Hsu YC, Hsu CW, Chen TC: Type B Wellens' syndrome: electrocardiogram patterns that clinicians should be

aware of. Ci Ji Yi Xue Za Zhi. 2017, 29:127-8. 10.4103/tcmj.tcmj_26_17
2. Aufderheide TP, Gibler WB: Acute ischemic coronary syndromes. Rosen's Emergency Medicine: Concepts

and Clinical Practice. Rosen P, Barkin R (ed): Mosby, St. Louis; 1998. 1688-91.
3. de Zwaan C, Bär FW, Janssen JH, et al.: Angiographic and clinical characteristics of patients with unstable

angina showing an ECG pattern indicating critical narrowing of the proximal LAD coronary artery. Am
Heart J. 1989, 117:657-65. 10.1016/0002-8703(89)90742-4

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

5. Tandy TK, Bottomy DP, Lewis JG: Wellens' syndrome. Ann Emerg Med. 1999, 33:347-51. 10.1016/s0196-
0644(99)70373-2

6. Ayer A, Terkelsen CJ: Difficult ECGs in STEMI: lessons learned from serial sampling of pre- and in-hospital
ECGs. J Electrocardiol. 2014, 47:448-58. 10.1016/j.jelectrocard.2014.03.010

7. Raheja P, Sekhar A, Lewis D, Samson R, Sardana V, Coram R: Wellens' syndrome over the past three decades .
J Cardiovasc Med (Hagerstown). 2017, 18:803-4. 10.2459/JCM.0b013e32835ffbf8

8. Liu M, Han C, Ke J, et al.: Wellenoid T-wave is an important indicator for severe coronary artery stenosis . Int
J Cardiol. 2016, 209:22-3. 10.1016/j.ijcard.2016.02.036

9. de Zwaan C, Bär FW, Wellens HJ: 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, 103:730-6. 10.1016/0002-8703(82)90480-x

2022 Nagdev et al. Cureus 14(5): e25158. DOI 10.7759/cureus.25158 5 of 5

https://dx.doi.org/10.4103/tcmj.tcmj_26_17
https://dx.doi.org/10.4103/tcmj.tcmj_26_17
https://books.google.li/books/about/Rosen_s_Emergency_Medicine.html?hl=de&id=0ItzRAAACAAJ
https://dx.doi.org/10.1016/0002-8703(89)90742-4
https://dx.doi.org/10.1016/0002-8703(89)90742-4
https://dx.doi.org/10.1053/ajem.2002.34800
https://dx.doi.org/10.1053/ajem.2002.34800
https://dx.doi.org/10.1016/s0196-0644(99)70373-2
https://dx.doi.org/10.1016/s0196-0644(99)70373-2
https://dx.doi.org/10.1016/j.jelectrocard.2014.03.010
https://dx.doi.org/10.1016/j.jelectrocard.2014.03.010
https://dx.doi.org/10.2459/JCM.0b013e32835ffbf8
https://dx.doi.org/10.2459/JCM.0b013e32835ffbf8
https://dx.doi.org/10.1016/j.ijcard.2016.02.036
https://dx.doi.org/10.1016/j.ijcard.2016.02.036
https://dx.doi.org/10.1016/0002-8703(82)90480-x
https://dx.doi.org/10.1016/0002-8703(82)90480-x

	Wellen’s Syndrome: A Rare Case
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Biphasic T-waves in lead V2 and V3 (red arrows) (typical of type 1 Wellen’s syndrome) and symmetrically inverted T-waves in lead 1, aVL, V4-V6 (yellow arrows) (typical of type 2 Wellen’s syndrome) and Q-waves in lead 3 and aVF.
	TABLE 1: Electrocardiographic and clinical criteria for Wellen’s syndrome.
	TABLE 2: Coronary angiography findings post-admission.
	FIGURE 2: Coronary angiography showing evidence of critical stenosis (80%) in the right coronary artery territory.
	FIGURE 3: Coronary angiography post-stenting to the right coronary artery.

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


