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We present the case of an elderly patient who became bradycardic after chest tube insertion for spontaneous pneumothorax.
Arrhythmia is a rare complication of tube thoracostomy. Unlike other reported cases of chest tube induced arrhythmias, the
bradycardia in our patient responded to resuscitative measures without removal or repositioning of the tube. Our patient, who had
COPD, presented with shortness of breath due to spontaneous pneumothorax. Moments after tube insertion, patient developed
severe bradycardia that responded to Atropine. In patients requiring chest tube insertion, it is important to be prepared to provide
cardiopulmonary resuscitative therapy in case the patient develops a life-threatening arrhythmia.

1. Introduction

Spontaneous pneumothorax can be a complication of chronic
obstructive pulmonary disease. Patients with spontaneous
pneumothorax usually present with pleuritic chest pain,
dyspnea, tachypnea, increased work of breathing, and hypox-
emia. Physical exam typically reveals decreased breath
sounds with hyperresonance during percussion of the
affected side of the lung. Since these patients already have
poor oxygen reserve, emergent tube thoracostomy may be
indicated to help prevent impending tension pneumothorax
or cardiovascular collapse [1]. While there are many well
documented and discussed complications secondary to tube
thoracostomies, cardiovascular complications are rare [2–6].
Even rarer are reported cases of arrhythmias as a complica-
tion of tube thoracostomy [2]. We present a case of a patient
who after a tube thoracostomy for spontaneous pneumoth-
orax developed severe bradycardia that was responsive to
Atropine.

2. Case Presentation

An 83-year-old Caucasian female with past medical history
of COPD, CHF, and coronary artery disease presented to
the ED for moderate persistent shortness of breath with

associated chest tightness that had been going on for one
day.The patient required oxygen via nasal cannula 24 hrs/day
at baseline. She also had an increased productive cough.
She denied pleurisy, hemoptysis, or fever. Her EKG showed
sinus rhythm with right bundle branch block which was
unchanged compared with her previous EKGs over the past
five years. Physical exam revealed absent breath sounds as
well as resonance to percussion on the left side. Suspicion
of a left-sided pneumothorax was high and it was confirmed
by portable chest X-ray. The chest X-ray showed a large left
pneumothorax without a mediastinal shift (Figure 1). 5mL
of 2% Xylocaine was used to infiltrate the skin and a 24-
Fr Argyle chest tube was promptly placed in the left 5th
intercostal space at the anterior midaxillary line without any
difficulty. Shortly after the tube was placed and connected
to suction, the patient became severely bradycardic to 30 s.
The bradycardia resolved after 0.5mg Atropine was given
and the patient’s heart rate increased to 100 bpm over the
course of five minutes. Position of tube was verified with
postthoracostomy chest X-ray showing reexpanded left lung
(Figure 2). A postthoracostomyCAT scan of the chest showed
a left chest tube entering the lateralmid hemithorax, traveling
superiorly and posteriorly and medially.

During her 2-week hospital stay in the intermediate care
surgical unit, the patient was cared for by a multidisciplinary
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Figure 1: Initial portable chest X-ray showing significant left lung
collapse.

Figure 2: Postthoracostomy portable chest X-ray showing reex-
panded left lung with residual atelectasis and or consolidation. The
blue arrow points to the chest tube near the insertion point.

team and remained on telemetry. No other episodes of
bradyarrhythmia or new onset arrhythmia was reported on
telemetry or repeat EKGs. A transthoracic echocardiogram
showed normal wall motion and no dilatation of any of the
chambers. There was no pericardial disease or tamponade.
She remained hemodynamically stable throughout her stay
in the hospital.

3. Discussion

Common complications of tube thoracostomy include mis-
placement, injury to internal structures, infection, or tube
malfunction [2]. None of these complications were encoun-
tered in our patient. While cases of cardiovascular compli-
cations secondary to chest tube insertion are rare, new onset
arrhythmia shortly after chest tube placement is even rarer
[2].

A case report inThe Journal of Trauma, 1994, discussed a
case of severe and fatal bradycardia in a 36-year-old patient
with chest trauma shortly after tube thoracostomy. It was
concluded that the tube probably caused hemorrhage which
irritated the vagus nerve. This irritation resulted in refrac-
tory severe bradycardia [7]. Other case reports of postchest
tube arrhythmia include cases of patients developing high-
grade AV block, atrial fibrillation, or ventricular tachycardia
shortly after tube insertion [8]. In each of those cases, only
withdrawal of the tubes yielded a resolution of the arrhyth-
mias. Literature review has shown that the most common
arrhythmia associated with spontaneous pneumothorax is
sinus tachycardia [8, 9].

Our patient had some risk factors that predisposed
her to bradycardia. Her history of coronary artery disease
predisposes her to acute ischemia involving tissues supplied
by the right coronary artery (RCA). However, the patient had
an unchanged EKG and troponin <0.03 and had normal wall
motions on echocardiogram. Another risk factor present in
our patient was hyperkalemia. She was hyperkalemic (5.5) at
presentation.This is also unlikely to be the cause of her acute
bradycardia because a more dramatic elevation of potassium
(>7.0) is usually required to cause acute bradycardia when
there are no other AV blockers in the picture [10–12]. She
has no history of right ventricular hypertrophy, rheumatic
heart disease, cor pulmonale, pulmonary embolism, or
myocarditis. Finally, her history of hypothyroidism, which
is another risk factor for bradycardia, is well managed with
Synthroid.

It is our opinion that the sudden onset severe bradycardia
in our patient shortly after chest tube placement was most
likely due to either a vagal response to pain or direct
stimulation of a branch of the left vagus nerve within the
thorax. Pain and emotional distress from the chest tube
insertion likely caused direct hypothalamic activation of
the parasympathetic pathway of the cardiovascular center
in the medulla oblongata. This caused increased frequency
of cardioinhibitory impulses via the vagus nerve to the SA
node of the heart leading to decreased heart rate [13, 14].
It is also possible that the 24 Fr tube touched a branch of
the left vagus nerve, causing the bradycardia which then
quickly resolved after the tube was slightly displaced by the
expanding lung. In either case, Atropine is an appropriate
initial therapy. If prolonged irritation or significant injury of
the vagus nerve was the cause of severe bradycardia in this
patient, the arrhythmia would not have simply resolved after
one dose of 0.5mg Atropine [7]. Withdrawal of the tube may
have been required. It is also unlikely that the pneumothorax
itself compressed the vagus nerve to cause the bradycardia
because the arrhythmia started after chest tube placement.

4. Conclusion

While arrhythmia shortly after chest tube thoracostomy
should raise suspicion of direct or indirect irritation or
trauma to intrathoracic structures, the contribution of car-
dioinhibitory signals from vasovagal response triggered pain
should also be considered. Our case differs from other case
reports because our patient’s bradycardia was not refractory
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to resuscitative measures and we did not have to remove
or reposition the chest tube to achieve resolution of the
arrhythmia. This case report further emphasizes the need for
emergency room physicians and surgeons to be prepared to
provide standard cardiovascular resuscitative interventions
in the setting of chest tube thoracostomy while taking
precautions to avoid injury to intrathoracic structures such
as the vagus nerve.

Conflicts of Interest

The authors declare that they have no conflicts of interest.

References

[1] K. Porpodis, P. Zarogoulidis, D. Spyratos et al., “Pneumothorax
and asthma,” Journal of Thoracic Disease, vol. 6, supplement 1,
pp. S152–S161, 2014.

[2] M. Kwiatt, A. Tarbox, M. J. Seamon et al., “Thoracostomy tubes:
A comprehensive review of complications and related topics,”
International Journal of Critical Illness & Injury Science, vol. 4,
no. 2, pp. 143–155, 2014.

[3] D. Kim, S.-H. Lim, and P. W. Seo, “Iatrogenic perforation of
the left ventricle during insertion of a chest drain,” The Korean
Journal of Thoracic and Cardiovascular Surgery, vol. 46, no. 3,
pp. 223–225, 2013.

[4] J. M. Aho, R. K. Ruparel, P. G. Rowse, R. D. Brahmbhatt, D.
Jenkins, and M. Rivera, “Tube Thoracostomy: A Structured
Review of Case Reports and a Standardized Format for Report-
ing Complications,”World Journal of Surgery, vol. 39, no. 11, pp.
2691–2706, 2015.

[5] U. Lakshmanadoss, S.Mogili, T. Kothari, andV.Das, “Migration
of the chest tube into the esophagus in a case of Boerhaave’s
syndrome,” Heart & Lung: The Journal of Acute and Critical
Care, vol. 40, no. 6, pp. 576–579, 2011.

[6] C. A. Gabriel, D. P. Adama, B. P. Salmane et al., “A Case Report
of Iatrogenic PulmonaryArtery Injury due toChest-Tube Inser-
tion Repaired under Cardiopulmonary Bypass,”Case Reports in
Medicine, vol. 2013, pp. 1-2, 2013.

[7] S. Cardozo and K. Belgrave, “A Shocking Complication of a
Pneumothorax: Chest Tube-Induced Arrhythmias and Review
of the Literature,” Case Reports in Cardiology, vol. 2014, Article
ID 681572, pp. 1–3, 2014.

[8] E. W. Ward and T. E. Hughes, “Sudden death following chest
tube insertion: an unusual case of vagus nerve irritation,”
Journal of Trauma, vol. 36, no. 2, pp. 258-259, 1994.

[9] S. Senthilkumaran, R. Meenakshisundaram, A. D. Michaels,
and P. Thirumalaikolundusubramanian, “Electrocardiographic
changes in spontaneous pneumothorax,” International Journal
of Cardiology, vol. 153, no. 1, pp. 78–80, 2011.

[10] K. Noble and C. Isles, “Hyperkalaemia causing profound brady-
cardia,” Heart, vol. 92, no. 8, p. 1063, 2006.

[11] N. Durfey, B. Lehnhof, A. Bergeson et al., “Severe hyperkalemia:
Can the electrocardiogram risk stratify for short-term adverse
events?” Western Journal of Emergency Medicine, vol. 18, no. 5,
pp. 963–971, 2017.

[12] J. R.Montford and S. Linas, “HowDangerous IsHyperkalemia?”
Journal of the American Society of Nephrology, vol. 28, no. 11, pp.
3155–3165, 2017.

[13] P. Alboni andM. Alboni, “Vasovagal syncope as amanifestation
of an evolutionary selected Trait,” Journal of Atrial Fibrillation,
vol. 7, no. 2, 2014.

[14] D. E. Mohrman and L. J. Heller, Cardiovascular Physiology,
McGraw-Hill Education Medical, 2014.



Stem Cells 
International

Hindawi
www.hindawi.com Volume 2018

Hindawi
www.hindawi.com Volume 2018

MEDIATORS
INFLAMMATION

of

Endocrinology
International Journal of

Hindawi
www.hindawi.com Volume 2018

Hindawi
www.hindawi.com Volume 2018

Disease Markers

Hindawi
www.hindawi.com Volume 2018

BioMed 
Research International

Oncology
Journal of

Hindawi
www.hindawi.com Volume 2013

Hindawi
www.hindawi.com Volume 2018

Oxidative Medicine and 
Cellular Longevity

Hindawi
www.hindawi.com Volume 2018

PPAR Research

Hindawi Publishing Corporation 
http://www.hindawi.com Volume 2013
Hindawi
www.hindawi.com

The Scientific 
World Journal

Volume 2018

Immunology Research
Hindawi
www.hindawi.com Volume 2018

Journal of

Obesity
Journal of

Hindawi
www.hindawi.com Volume 2018

Hindawi
www.hindawi.com Volume 2018

 Computational and  
Mathematical Methods 
in Medicine

Hindawi
www.hindawi.com Volume 2018

Behavioural 
Neurology

Ophthalmology
Journal of

Hindawi
www.hindawi.com Volume 2018

Diabetes Research
Journal of

Hindawi
www.hindawi.com Volume 2018

Hindawi
www.hindawi.com Volume 2018

Research and Treatment
AIDS

Hindawi
www.hindawi.com Volume 2018

Gastroenterology 
Research and Practice

Hindawi
www.hindawi.com Volume 2018

Parkinson’s 
Disease

Evidence-Based 
Complementary and
Alternative Medicine

Volume 2018
Hindawi
www.hindawi.com

Submit your manuscripts at
www.hindawi.com

https://www.hindawi.com/journals/sci/
https://www.hindawi.com/journals/mi/
https://www.hindawi.com/journals/ije/
https://www.hindawi.com/journals/dm/
https://www.hindawi.com/journals/bmri/
https://www.hindawi.com/journals/jo/
https://www.hindawi.com/journals/omcl/
https://www.hindawi.com/journals/ppar/
https://www.hindawi.com/journals/tswj/
https://www.hindawi.com/journals/jir/
https://www.hindawi.com/journals/jobe/
https://www.hindawi.com/journals/cmmm/
https://www.hindawi.com/journals/bn/
https://www.hindawi.com/journals/joph/
https://www.hindawi.com/journals/jdr/
https://www.hindawi.com/journals/art/
https://www.hindawi.com/journals/grp/
https://www.hindawi.com/journals/pd/
https://www.hindawi.com/journals/ecam/
https://www.hindawi.com/
https://www.hindawi.com/

