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ble conduit in the emergency setting. Furthermore, we
urmise that the present cost of tissue engineering would
e cost-prohibitive, especially for developing countries.
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reating Heart Failure and Dyspnea
n a 78-Year-Old Man With Surgical
orrection of Pectus Excavatum

awn Jaroszewski, MD, Eric Steidley, MD,
rcenio Galindo, RRT, and Francisco Arabia, MD

epartments of Cardiothoracic Surgery, Congestive Heart
ailure, and Respiratory Therapy, Mayo Clinic, Phoenix,
rizona

eports documenting the cardiopulmonary significance
f pectus excavatum are limited, and there remains a lack
f consensus as to whether surgical repair can improve
unction. We present a case of pectus excavatum defor-
ity and heart failure. Surgical repair was performed
ith significant improvement of performance and heart

unction.
(Ann Thorac Surg 2009;88:1008–10)

© 2009 by The Society of Thoracic Surgeons

ectus is a common congenital anomaly in Caucasian
males [1]. Frequently recognized during childhood,

ectus excavatum (PE) has few symptoms. Despite some
eports of cardiopulmonary significance, many patients
o not undergo surgical repair. Worsening with age of
hysiologic impairment is medically undocumented but
xpressed by many patients [2]. We describe a patient
ith PE deformity presenting with severe dyspnea and
ilated cardiomyopathy. Surgical repair was performed
llowing more aggressive medical management and im-
rovement in his symptoms of heart failure.

78-year-old man presented to the emergency room
ith progressive dyspnea and orthopnea. Dyspnea with

ccepted for publication Jan 20, 2009.
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xertion developed in him 6 months prior. His symptoms
rogressed until he was unable to perform any activities
ithout dyspnea. Orthopnea prevented normal sleep;
owever, he denied lower extremity edema, weight gain,
r chest discomfort.
Three years prior, he was diagnosed with left bundle

ranch block. Further evaluation included a normal dobut-
mine stress echocardiogram. At age 64, he was diagnosed
ith hereditary peripheral neuropathy Charcot-Marie-
ooth type 2. He was managed with ankle-foot orthoses
nd had been able to maintain activities of daily living
ncluding a daily stationary cycling exercise program.

Pertinent vitals included heart rate of 110 beats per
inute, pressure of 140/80 mm Hg, and respiratory rate

f 22 with oxygen saturation 97% on ambient air. On
xamination he was thin and appeared comfortable while
peaking. Jugular venous pressure was normal. Lungs
ere clear and heart tones were laterally displaced with-
ut murmurs or gallops. A central bowl-type PE was
oted. Liver span was unremarkable and there was no

ower extremity edema. Peripheral vascular examination
as normal. Intrinsic hand and distal leg muscles

howed atrophy and weakness consistent with his
europathy.
Electrocardiogram showed normal sinus rhythm, left

undle branch block with QRS duration of 142 ms. Chest
oentgenogram was unremarkable with exception of PE.
aboratory studies were normal other than elevated
-type natriuretic peptide: 283 pg/mL (normal � 83
g/mL). A transthoracic echocardiogram revealed a di-

ated cardiomyopathy with enlargement of both ventri-
les. Left ventricular ejection fraction was 10% to 15%
ith moderate-severe decrease in right ventricular func-

ion. There were no valvular or pericardial abnormalities
een. The left ventricular end-diastolic dimension was 57
m. Pulmonary artery pressure was not elevated. He

ig 1. Computed tomographic scan showing pectus excavatum defor-

ity impinging on the right ventricle of the heart.

0003-4975/09/$36.00
doi:10.1016/j.athoracsur.2009.01.050
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as admitted to the hospital for possible congestive heart
ailure.

Treatment was initiated with furosemide (20 mg), ena-
april (5 mg), and carvedilol (3.125 mg) orally. Despite
uccessful diuresis, he continued to have orthopnea. He
ecame hypotensive requiring heart failure medications

o be held. Cardiac catheterization showed normal coro-
ary arteries. Resting hemodynamics were normal with
entral venous pressure of 7 mm Hg, pulmonary capillary
edge pressure mean of 10 mm Hg, and cardiac output
f 6.1 L/min. Pulmonary function testing including diffu-
ion capacity were within normal limits.

A cardiopulmonary exercise stress test was per-
ormed, and his impairment was significant in appear-
nce due to the inability to augment stroke volume at
eak exercise. There was no indication of respiratory or
entilatory impairment. After 1 month of medical ther-
py with follow-up in the heart failure clinic, the
atient failed to tolerate increases in his cardiac med-

cations. He continued to have a New York Heart
ssociation functional class of 3 to 4, with frequent

omplaints of orthopnea. On computed tomographic
can, the PE could be seen impinging on the right
entricle (Fig 1).
We hypothesized the PE was compressing the dilated
ight ventricle exacerbating symptoms of heart failure.
he patient subsequently underwent open surgical re-
air of the PE as previously described [3]. Postoperatively
e did well and was discharged on day 4.
At his 2-year follow-up, he is on carvediol (18.75 mg

wice daily), valsartan (80 mg daily), and no diuretics. An
chocardiogram showed that his ejection fraction in-
reased to 34% with normal right ventricular size and
unction. He has improved to New York Heart Associa-
ion functional class 2. Postoperative cardiopulmonary
xercise stress test curves exemplified his improvements
Figs 2 and 3).

omment

he understanding of PE is evolving and must take into
ccount both the size of the physical defect and its
mpact on internal structures. In some patients the
ardiopulmonary effects of deformities may not mani-
est until the patient ages. Reported effects include
ternal compression decreasing thoracic volume and
educing the SVO2, exercise tolerance, tidal volume,
nd vital capacity, causing dyspnea and a decrease in

Fig 3. The VO2/heart rate (HR) slope before
surgical correction (left) and after surgical cor-
rection (right).

Fig 2. The VO2/CO2 slope of patient before
surgical correction (left) and after surgical cor-
rection (right).
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ndurance during exercise. Cardiac compression can
educe stroke volume and cardiac output in severe
eformities, causing accelerated fatigue and compen-
atory tachycardia [4 –7].

Documentation of objective physiologic improve-
ents after surgical correction has been limited, and

vailable studies are controversial for objective im-
rovement in exercise tolerance [4 – 8]. Many studies
uffer from methodological and technical concerns that
imit their conclusions. Most are small case series of
hildren and teens without statistical power for detect-
ng meaningful results. A meta-analysis of studies
epresenting 169 published reports encompassing 313
E patients indicated that surgical repair improved
ardiac abnormalities, but did not consistently improve
ulmonary abnormalities [8].
In this patient, rapid deterioration of cardiac function
as seen in a 3-year period. No cause of his dilated

ardiomyopathy was identified; however a PE deformity
as suspected as a contributing factor to his symptoms
eing out of proportion to his resting hemodynamics and

nability to tolerate standard heart failure therapy. The
atient exhibited significant improvement of symptoms
nd cardiac function with a combined approach of both
urgical repair of the PE and continued medical
reatment.

In conclusion, this case report, along with current
ngoing investigations, suggest that surgical repair of
E is indicated in symptomatic patients and is more

han primarily cosmetic. When patients present with
ore then one possible cause, a comprehensive eval-

ation including exercise testing can assist diagnosis.
urgery can be performed safely with few complica-

ions and short hospitalization, even in patients with
ardiac comorbidities.
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ideo-Assisted Mediastinoscopic
rainage of a Bronchogenic Cyst
resenting With Cardiac
ysfunction

uhammad I. Aslam, MRCS,
aitham Abunasra, FRCS, Michael Klimatsidas, MS,

nd David A. Waller, FRCS(CTh)

epartment of Thoracic Surgery, University Hospitals of
eicester, Glenfield Hospital, Leicester, United Kingdom

ronchogenic cysts originate from the anomalous devel-
pment of the ventral foregut. The usual presentation of
ronchogenic cyst in the mediastinum is related to cyst

nfection or tracheobronchial compression. We describe a
ase of bronchogenic cyst presenting with cardiac dys-
unction and hemodynamic compromise in a 23-year-old
an with chest pain and progressive dyspnea. A high

ody mass index and respiratory dysfunction increased
he risk of open surgery. Therefore, video-assisted cervi-
al mediastinoscopy was performed and de-roofing of the
yst achieved resolution of his cardiovascular dysfunc-
ion and symptoms.

(Ann Thorac Surg 2009;88:1010–2)
© 2009 by The Society of Thoracic Surgeons

ronchogenic cysts originate from the anomalous de-
velopment of the ventral foregut. The usual presen-

ation of bronchogenic cyst in the mediastinum is related
o cyst infection or tracheobronchial compression. Sub-
arinal cysts may cause compression of the airway and
ery rarely present with compression of the posterior
all of the left atrium, reducing left ventricular pre-load

nd hemodynamic compromise. We describe a case of
ronchogenic cyst presenting with cardiac dysfunction
nd hemodynamic compromise.

23-year-old man presented as an emergency with
radual onset of central chest discomfort and dyspnea,
hich was worst when prone. His body mass index was

2, and his arterial blood gas analysis showed a degree of
ype 2 respiratory failure (Pao2 � 7.8 kPa, PaCo2 � 6.4
Pa). A computed tomographic pulmonary angiogram
as performed to exclude a pulmonary embolus and

econstructed three-dimensional computed tomographic
mages revealed a 78 � 63 mm, well-defined subcarinal
ystic mass with peripheral calcification, causing signifi-
ant compression of the posterior wall of the left atrium
nd the carina (Fig 1). A transthoracic echocardiogram
evealed large global pericardial effusion, with 3 cm
aximum rim of fluid around the right ventricle, col-

apsed right atrium, and significantly reduced stroke
olume. The patient underwent echocardiographic-
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