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Pectus excavatum (PE), the most common skeletal anomaly of chest wall, sometimes requires a surgical correction but recurrent
PE is not uncommon. PE usually has a benign course; however, this chest deformity may be associated with symptomatic
tachyarrhythmias due to mechanical compression. We report a case of a patient with recurrent PE after surgical correction
presenting with palpitation and electrocardiogram (ECG) showing ST-segment elevation on the right precordial leads, which could

be mistaken for a Brugada syndrome (BrS).

1. Introduction

Pectus excavatum (PE) is the most common congenital defor-
mity of the anterior chest wall with male predominance [1].
Surgical correction with modified Ravitch or Nuss technique
is sometimes performed, but recurrent PE is not uncommon
[1]. Indications of the operation for PE are various, of
those, symptomatic tachyarrhythmia is one of the important
reasons [2]. As a consequence of mechanical compression, PE
leads to structural or hemodynamic consequences which may
be proarrhythmic [2, 3]. We report a case of young man with
recurrent PE after the first surgical correction at the age of
3. He presented with palpitation and his electrocardiogram
(ECG) showed ST-segment elevation on the right precordial
leads, which could be mistaken for a Brugada syndrome
(BrS).

2. Case Report

A 23-year-old man presented with palpitation, which
occurred abruptly during resting state and lasted 10 minutes.

He has been healthy except a past history of surgical
correction for PE 20 years prior. He denied having episodes
of syncope or a family history of sudden cardiac arrest. At
present, physical examination revealed a deformity of the
anterior thoracic cage consistent with PE (Figure 1(a)). ECG
revealed an rSR’ pattern with slight ST-segment elevation and
T-wave inversion on the right precordial leads, indicating a
Brugada-like ECG pattern (Figure 2(a)). Laboratory findings
were within normal range. Both signal-averaged ECG and
flecainide challenge test showed no significant findings.
During treadmill testing, no tachyarrhythmia was noted
except an infrequent single ventricular premature beat at
stage 4. Twenty-four hour ambulatory Holter monitoring
revealed several episodes of sustained atrial tachycardia with
a maximum duration of 5 minutes (Figure 2(c)). Echocardi-
ography and cardiac computed tomography demonstrated
external compression on the basal-to-mid portion of the
right ventricle (RV) and dilation of the right atrium and RV
apical site with mild hypokinesia (Figures 1(b) and 3(a)).
Haller index which is defined as the ratio of the transverse
(the horizontal distance of ribcage) and the anteroposterior
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FIGURE 1: (a) Gross picture shows a deformity of the anterior thoracic cage consistent with pectus excavatum. (b) 3D reconstructed computed
tomography image also reveals external compression of basal-to-mid portion of the right ventricle (yellow arrow heads). LV, left ventricle;

RV, right ventricle; RVOT, right ventricular outflow tract.

w;‘mws\%!\ MWWW
o Y\Mw "v‘” . MW*\MN-“Y\M

FIGURE 2: (a) Electrocardiogram (ECG) shows an rSR’ pattern with ST-segment elevation (red arrows) and T-wave inversion on the right
precordial leads, indicating a Brugada-like ECG pattern. (b) Six months after Nuss operation even though ST-segment elevation is not fully
recovered on lead V, it seems to be normalized on lead V, ;. (c) Atrial tachycardia was documented on twenty-four-hour ambulatory Holter

monitoring before the operation.

diameter (the shortest distance between the sternum and
vertebrae) was 5.21. Based on these data, the patient’s
symptom was most likely due to atrial tachycardia. Nuss
operation was carried out, and postoperative chest X-ray
demonstrated effective prevention of sternal compression
(Figure 3(b)). Follow-up echocardiography revealed that
the RV was decompressed, leading to normal contractility.
During a six-month follow-up period, no symptoms were
reported and no tachyarrhythmias were documented. ST-
segment morphology seemed to be normalized on lead V,_;
(Figure 2(b)).

3. Discussion

To the best of our knowledge, this is the first case of PE
provoking atrial tachycardia and mimicking a Brugada-like
ECG pattern via extrinsic compression of the RV, even though
he underwent a prior operation for chest wall deformity. The
first surgical correction performed at the age of 3 could not
keep pace with chest wall expansion as the patient matured.
Indications of surgical correction for PE included cos-
metic matter, progression of the deformity, Haller index
> 3.0, structural compression or displacement resulting in
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FIGURE 3: (a) Cross-sectional computed tomography image shows external compression (red arrow) on the basal-to-mid portion of the right
ventricle (RV) and dilation of the right atrium and RV apical site (Haller index 5.21). (b) A lateral view of the chest X-ray after Nuss operation
shows that anterior chest wall is decompressed by two Nuss bars underneath the sternum (red arrows) across the chest. RA, right atrium; RV,

right ventricle; LV, left ventricle; ant., anterior.

paradoxical movement of the chest wall or any cardiac pathol-
ogy, or frequent symptoms such as dyspnea, palpitation, or
easy fatigue [4]. However, recurrent PE is not uncommon.
One of the reasons for recurrence is surgical timing. Usually
repair is postponed until the later stages of teenage to
allow complete skeletal maturity [5]. Younger children with
cardiopulmonary compromise may be candidates for early
repair as our patient. Nevertheless, deformity correction at
too early of the age can lead to improper growth of chest
wall and then have a higher chance of recurrence [6]. Other
suggested reasons of PE recurrence include too extensive or
too small dissection, inherent cartilage dysfunction, ossified
costal cartilages, or tight adhesion between chest wall soft
tissue and bone after operation [1].

PE presents with various ECG abnormalities including
symptomatic tachyarrhythmias such as ventricular tachycar-
dia that rarely require catheter ablation [4]. In this patient
atrial tachycardia was documented. Probably it was provoked
due to atrial bulging and hemodynamic changes caused
by chronic mechanical compression on RV. Because this
compression was considered as a source of arrhythmogenesis,
surgical correction was performed and then no more tachy-
cardia has been documented thereafter.

Brugada phenocopy (BrP), a recently established clinical
phenomenon that is distinct from BrS, can be caused by
mechanical mediastinal compression on RV [7]. BrP is
defined as a typical Brugada morphology in the absence of
true BrS and this pattern resolves once the underlying predis-
posing condition is relieved [8]. In this patient, BrS was
suspected based on well-defined peaked ', slight ST-segment
elevation combined with T-wave inversion on the right
precordial leads. In addition, the ratio of amplitude of ST-
segment at J-point and the point 80 ms after J-point was
higher than 1 and QRS duration in left leads was not wider
than 120 ms [8]. However, it was less likely in that flecainide
provocation testing was definitely negative and there was
no history of syncope, aborted cardiac arrest, or family
history compatible with BrS. Also, even though ST-segment
morphology was not fully recovered yet, it seemed to be

normalized after the surgical correction. The mechanism of
BrP in PE is suggested to be most likely due to chronic
mechanical compression, anatomical displacement, and rota-
tion which affect multiple ion channels leading to increase
in outward currents during the early phase of the epicardial
action potential 7, 9].

As shown in this case, PE is one of the causes of BrP
and it can also provoke atrial tachycardia. Also, before
surgical correction for PE, proper operation timing should
be deliberate. While PE is typically considered a benign
condition, surgical correction may be needed if associated
cardiac symptoms appear even after a prior correction [9].

Competing Interests

The authors have no competing interests.

Authors’ Contributions

All authors had access to the data and participated in the
preparation of the manuscript and approved this manuscript.

References

[1] E. W. Fonkalsrud, T. Salman, W. Guo, and J. P. Gregg, “Repair
of pectus deformities with sternal support,” Journal of Thoracic
and Cardiovascular Surgery, vol. 107, no. 1, pp. 37-42, 1994.

[2] Y.-S. Chan Wah Hak, Y.-P. Lim, R. Liew, and L.-E Hsu,
“Pectus excavatum: uncommon electrical abnormalities caused
by extrinsic right ventricular compression,” Journal of Cardio-
vascular Electrophysiology, vol. 25, no. 3, pp. 324-327, 2014.

[3] C. V. Desimone, S. Sagar, C. Moir, and S. J. Asirvatham,
“Combined surgical and ablative cure for localized sternal
compression-induced cardiomyopathy and ventricular tach-
yarrhythmia,” Journal of Thoracic and Cardiovascular Surgery,
vol. 144, no. 3, pp. e85-e87, 2012.

[4] D. E. Jaroszewski, D. Notrica, L. McMahon, D. E. Steidley, and
C. Deschamps, “Current management of pectus excavatum: a
review and update of therapy and treatment recommendations,’



Journal of the American Board of Family Medicine, vol. 23, no. 2,
pp. 230-239, 2010.
[5] P. M. Colombani, “Preoperative assessment of chest wall defor-
mities,” Seminars in Thoracic and Cardiovascular Surgery, vol.
21, no. 1, pp. 58-63, 2009.
[6] J. A. Haller Jr., P. M. Colombani, C. T. Humphries, R. G.
Azizkhan, and G. M. Loughlin, “Chest wall constriction after
too extensive and too early operations for pectus excavatum,’
The Annals of Thoracic Surgery, vol. 61, no. 6, pp. 1618-1625,1996.
A. Baranchuk, T. Nguyen, M. H. Ryu et al., “Brugada pheno-
copy: new terminology and proposed classification,” Annals of
Noninvasive Electrocardiology, vol. 17, no. 4, pp. 299-314, 2012.
[8] A. Bayés De Luna, J. Brugada, A. Baranchuk et al., “Current
electrocardiographic criteria for diagnosis of Brugada pattern:
a consensus report,” Journal of Electrocardiology, vol. 45, no. 5,
pp. 433-442, 2012.
L. Gussak, C. Antzelevitch, A. Wilde, B. Powell, M. Ackerman,
and W. Shen, Electrical Diseases of the Heart, Springer, London,
UK, 2nd edition, 2008.

S

5

Case Reports in Cardiology



