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Case Report

A Squeezed Heart: ECG Changes with Pectus Excavatum
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Abstract

Pectus excavatum (PEx) is the most common congenital anomaly of the chest wall and is seen in association with many chro-
mosomal syndromes and connective tissue disorders. It causes distortion of the physical and electrical orientation of the heart. We 
present a case with classic ECG changes along with a selected echocardiographic and a CT image.
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Introduction

Electrocardiographic changes can be seen due to various reasons- ischemic, metabolic, drug induced, ventricular hypertrophy, ac-
cessory pathways etc. Skeletal abnormalities of the rib cage can cause physical distortion which in turn can cause electrocardiographic 
abnormalities.

Case Presentation

A 52 year old male with history of pectus excavatum for which he had a corrective surgery at age two, presented with month of dyspnea 
and chest pain on exertion and progressively decreasing exercise tolerance. He denied any episodes of dizziness or syncope. A nuclear 
stress test was negative for ischemia. His 12 lead electrocardiogram (ECG) (Figure 1) demonstrated a rightward axis with incomplete right 
bundle branch block and biatrial enlargement. A transthoracic echocardiogram (Figure 2) showed decreased left atrial size. A CT scan of 
the chest (Figure 3) showed compression of the left atrium by the vertebrae. His symptoms and ECG findings were attributed to anatomi-
cal cardiac compression from pectus excavatum.

 Figure 1: ECG showing rightward axis with incomplete right bundle branch block and biatrial enlargement.
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Figure 2: Transthoracic echocardiogram showing decreasing left atrial size.

Figure 3: CT scan of chest showing compression of left atrium by the thoracic vertebra.

Discussion
Pectus excavatum (PEx) is the most common congenital anomaly of the chest wall and accounts for 90% of anterior chest wall dis-

orders [1]. It is characterized by posterior displacement of the inferior part of the sternum and prominence of the costochondral junc-
tion. The incidence of PEx is 1 in every 400 - 1000 live births [1,2] and is 3 times more prevalent in males than females and has a higher 
incidence in patients with Noonan syndrome, Turner syndrome, multiple endocrine neoplasia type 2b, and connective tissue disorders 
(Marfan syndrome, Ehler-Danlos syndrome and osteogenesis imperfecta) [3]. 40% of the patients have relatives with PEx but no causative 
gene has yet been identified [4].
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A study conducted mainly in a pediatric age population reported symptoms of exertional intolerance, chest pain and poor endur-
ance associated with PEx [5]. The symptoms are believed to be caused by anatomic cardiac dysfunction and limited lung expansion. The 
chest wall deformity leads to cardiac displacement or rotation and in most cases causes dysfunction of the right ventricle. This leads to 
decreased cardiac output especially with exertion and hence the symptoms. Our case was unusual as the compression was primarily of 
the left atrium.

The electrocardiogram (ECG) in PEx patients, owing to alteration in the position of heart, (even in absence of any other cardiac con-
dition) is expected to show some changes. De Oliveira et al in 1957, described frequent (though not pathognomonic) ECG findings in 
patients with PEx and attributed them to cardiac rotation [6]. These findings were a) S1S3 or S1Q3, b) negative P waves in V1 and c) RSR’ 
pattern in V1. All of these findings are present in the ECG of our patient. Landtman reported that all of these findings typically disappeared 
after surgical correction further supporting cardiac rotation as cause [7]. In our patient, these ECG findings were present despite the fact 
that he had undergone surgical correction, likely because there was residual cardiac compression and rotation. More recently, electrocar-
diographic patterns of Brugada syndrome was reported in 2 patients with pectus excavatum [8].

The severity of PEx can be calculated by the Haller index which is derived by dividing the transverse diameter of the chest by the an-
teroposterior diameter as measured by CT scan. The treatment for the deformity is surgical.
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