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Abstract

A former smoker 85-year-old man with a history of emphysematous COPD was admitted to hospital with a mild
COPD exacerbation. He also reported a costal trauma 48 hours before. The following day the patient began to
complain that he was "swelling up"; a physical examination was performed without findings at the time.

Within two days of admission and after a fit of coughing, the patient experienced a large and fast increase of
volume of soft tissue on the face, neck, chest and upper extremities, with crackling to the touch. Chest CT was
performed in which fractures in several ribs and significant subcutaneous emphysema, pneumomediastinum and a
small pneumothorax were observed. A drainage tube was placed with full resolution of emphysema and the patient
was discharged two weeks later, without further treatment.

This case report shows how a good physical examination can help to diagnose a serious condition in advance. As
such, this paper should be of interest to a broad readership including those interested in respiratory medicine,

thoracic surgery or general internal medicine.
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Introduction

Sub-cutaneous emphysema is a complication that is associated to
invasive surgical procedures, or more infrequently to some other
medical conditions. In most cases it causes only minimal symptoms
and it is a self-limited condition, and therefore it is treated
conservatively.

However, it can be a severe complication, producing respiratory or
even cardio circulatory obstruction. In this clinical case subcutaneous
emphysema was not present at the time of admission, making
diagnosis more difficult and probably worsening evolution.

Clinical Case

A 85-year-old man, former smoker and with a history of chronic
obstructive pulmonary disease was admitted to hospital with high
fever and greenish expectoration, symptoms consistent with COPD
exacerbation.

He had tachypnea to 28 breaths per minute without chest in-
drawing, baseline oxygen saturation of 88%, and scattered rhonchi in
both hemithorax. He also reported a history of costal trauma after an
accidental fall in the bathroom of his home 48 hours before admission;
the patient complained of left side chest pain, but he had not consulted
in any medical services. In the initial blood count intense leukocytosis
was observed. In the chest radiograph pneumonic infiltrates were not
visualized and no other radiographic abnormalities were reported.

His medical history included hypertension, dyslipidemia, and
benign prostatic hypertrophy. He had also suffered pulmonary
tuberculosis in his youth, apparently treated and resolved. He smoked
40 cigarettes a day for more than sixty years. His usual treatment
consisted of bronchodilators, statin, diuretics and other anti-

hypertensives. The patient had been admitted three years before to the
same hospital due to a first episode of moderate COPD exacerbation.
On that occasion the COPD diagnosis was made and a thorax CT was
performed showing some areas of paraseptal emphysema in apexes
and a granuloma in the inferior lobe of right lung.

The patient was admitted to hospital and received treatment with
levofloxacin and bronchodilators, with improvement of his
breathlessness and coughing, and disappearance of the fever. However,
the day after admission the patient began to complain that he felt he
was "swelling up". At the time, no relevant findings were observed at
physical examination and his vital signs were stable, so no other tests
were performed.

Within two days of admission and after a fit of coughing, the
patient experienced a large and fast increase of volume of soft tissue on
the face, neck, chest and upper extremities, with crackling to the touch
(Figure 1). Chest CT was performed in which fractures in the 8, 9th
and 10™ left ribs and significant subcutaneous emphysema (Figure 2,
yellow arrows) could be seen.

He also had pneumomediastinum and a small pneumothorax
(Figure 2). There was a progressive respiratory impairment that made
necessary urgent intervention.

Assessed by the Chest Surgery Department, a drainage tube was
placed for eight days with full resolution of pneumothorax and almost
completes reduction of subcutaneous emphysema (Figure 3). Rib
fractures did not require surgical approach.
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Figure 1: Patient in the first moments after the onset of
complication: subcutaneous emphysema in the face, neck and
chest. It is striking the eyelid swelling that hardly allows to seeing
his eyes.

The patient was discharged two weeks later, without further surgical
treatment. He did require home oxygen therapy in spite of adequate
bronchodilator therapy.

Figure 2: Chest CT: left ribs fractures and significant subcutaneous
emphysema (yellow arrows), pneumomediastinum and small size
pneumothorax (red arrow).

Figure 3: Patient two weeks later: full resolution of pneumothorax
and almost complete reduction of subcutaneous emphysema.

Discussion

Pneumothorax and sub-cutaneous emphysema are relatively
common in chest traumas, especially if rib fractures are present. The
development of subcutaneous emphysema is a demonstrated risk
factor associated with the presence of pneumothorax, even when
initially pneumothorax is not seen [1,2].

Pneumomediastinum could be developed after a sudden rupture of
distended alveoli due to compression by chest trauma; in which air
travels from the alveoli to the surrounding interstitial space [3,4]. This
process is known as "Macklin effect" and was first described by the
Macklin brothers in 1944 [5].

Several complications have been reported in extensive
subcutaneous emphysemas. Some represent only aesthetic problems;
such is the case of periorbital tumefaction, although in some cases it
can lead to visual problems [6]. Cervical involvement may produce
dysphonia and even dyspnea by compression of the upper airway [7].
Also, some cases have been reported of pacemaker dysfunction related
to subcutaneous emphysema with chest wall involvement [8].
Probably the most serious complications that have been described are
massive chest compression with acute respiratory failure and cardiac
pseudo-tamponade, in this case related to pneumomediastinum and
pneumopericardium respectively [9-11].

Chest radiograph is an insensitive test for detecting post-traumatic
pneumothoraces, thus being the reason why in many cases thorax
computed tomography is needed to rule out pulmonary complications
[12].

Pleural drainage could be performed as an emergency procedure
and it is the treatment of choice when the origin of subcutaneous
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emphysema is a pneumothorax [13]. If mediastinal emphysema or
circulatory failure are present a cervical mediastinotomy should be
performed [14,15]. Some cases of massive subcutaneous emphysema
that were treated with subcutaneous drains have been reported [16,17]
and even Vacuum-Assisted Closure Therapy (VAC) has been used
with clinical success and without major complications [18].

Conclusion

Sub-cutaneous emphysema is an uncommon but not exceptional
condition that needs to be diagnosed early in order to ensure an
appropriate treatment and to avoid complications that may become
severe. This clinical condition should be ruled out in all chest trauma
which produce a pneumothorax; chest CT scan is the test of choice. In
most cases, a chest tube placed in the pneumothorax is enough to solve
the problem.

References

1. Sirmali M, Tiriit H, Topgu S, Giilhan E, Yazici U, et al. (2003) A
comprehensive analysis of traumatic rib fractures: morbidity, mortality
and management. Eur J Cardiothorac Surg 24: 133-138.

2. Lu MS, Huang YK, Liu YH, Liu HP, Kao CL (2008) Delayed
pneumothorax complicating minor rib fracture after chest trauma. Am J
Emerg Med 26: 551-554.

3. Dehours E, Vallé B, Bounes V, Lauque D (2013) A pneumomediastinum
with diffuse subcutaneous emphysema. ] Emerg Med 44: e81-82.

4.  Wintermark M, Schnyder P (2001) The Macklin effect: a frequent
etiology for pneumomediastinum in severe blunt chest trauma. Chest
120: 543-547.

5. Macklin MT, Macklin CC (1994) Malignant interstitial emphysema of
the lungs and mediastinum as an important occult complication in many
respiratory diseases and other conditions: an interpretation of the clinical
literature in the light of laboratory experiment. Medicine 23: 281-358.

6. Widder D (1982) Ptosis associated with iatrogenic pneumothorax: a false
lateralizing sign. Arch Intern Med 142: 145-146.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Marin Garrido C, Garzoén Calles JA, NayaGaélvez M]J, Esteban Revenga
JM, Lépez Garcia C (2003) [Spontaneous cervical emphysema and
pneumomediastinum with voice disorders]. Acta Otorrinolaringol Esp
54:151-156.

Giroud D, Goy JJ (1990) Pacemaker malfunction due to subcutaneous
emphysema. Int J Cardiol 26: 234-236.

Conetta R, Barman AA, Iakovou C, Masakayan R] (1993) Acute
ventilatory failure from massive subcutaneous emphysema. Chest 104:
978-980.

Jones MG, Rae W, Lwin AA, Kurukulaaratchy RJ (2013)
Pneumomediastinum leading to respiratory compromise as a
complication of acute severe asthma. Am ] RespirCrit Care Med 187:
e5-6.

Beg MH, Reyazuddin, Ansari
pneumomediastinum mimicking cardiac tamponade.
576-577.

Ball CG, Ranson K, Dente CJ, Feliciano DV, Laupland KB, et al. (2009)
Clinical predictors of occult pneumothoraces in severely injured blunt
polytrauma patients: A prospective observational study. Injury 40: 44-47.

MM (1988) Traumatic tension
Thorax 43:

Baumann MH, Noppen M (2004) Pneumothorax. Respirology 9:
157-164.

Eveloff SE, Donat WE, Aisenberg R, Braman SS (1991) Pneumatic chest
wall compression. A cause of respiratory failure from massive
subcutaneous emphysema. Chest 99: 1021-1023.

van der Horst W, Nier H, Meyer W (1980) Traumatic mediastinal
emphysema. Arch Orthop Trauma Surg 97: 17-19.

Sucena M, Coelho F, Almeida T, Gouveia A, Hespanhol V (2010)
[Massive subcutaneous emphysema--management using subcutaneous
drains]. Rev Port Pneumol 16: 321-329.

Santalla Martinez M, DacalQuintas R, Veldzquez PM (2013) Treatment
with subcutaneous drainage in the pneumomediastinum and massive
subcutaneous emphysema. Arch Bronconeumol 49: 127-128.

Byun CS, Choi JH, Hwang JJ, Kim do H, Cho HM, et al. (2013) Vacuum-
assisted closure therapy as an alternative treatment of subcutaneous
emphysema. Korean ] Thorac Cardiovasc Surg 46: 383-387.

J Pulm Respir Med
ISSN:2161-105X JPRM, an open access journal

Volume 4 « Issue 2 « 1000177


http://www.ncbi.nlm.nih.gov/pubmed/12853057
http://www.ncbi.nlm.nih.gov/pubmed/12853057
http://www.ncbi.nlm.nih.gov/pubmed/12853057
http://www.ncbi.nlm.nih.gov/pubmed/18534283
http://www.ncbi.nlm.nih.gov/pubmed/18534283
http://www.ncbi.nlm.nih.gov/pubmed/18534283
http://www.ncbi.nlm.nih.gov/pubmed/22504085
http://www.ncbi.nlm.nih.gov/pubmed/22504085
http://www.ncbi.nlm.nih.gov/pubmed/11502656
http://www.ncbi.nlm.nih.gov/pubmed/11502656
http://www.ncbi.nlm.nih.gov/pubmed/11502656
http://www.readcube.com/articles/10.1097/00005792-194412000-00001?locale=en
http://www.readcube.com/articles/10.1097/00005792-194412000-00001?locale=en
http://www.readcube.com/articles/10.1097/00005792-194412000-00001?locale=en
http://www.readcube.com/articles/10.1097/00005792-194412000-00001?locale=en
http://www.ncbi.nlm.nih.gov/pubmed/7053715
http://www.ncbi.nlm.nih.gov/pubmed/7053715
http://www.ncbi.nlm.nih.gov/pubmed/12802992
http://www.ncbi.nlm.nih.gov/pubmed/12802992
http://www.ncbi.nlm.nih.gov/pubmed/12802992
http://www.ncbi.nlm.nih.gov/pubmed/12802992
http://www.ncbi.nlm.nih.gov/pubmed/2303305
http://www.ncbi.nlm.nih.gov/pubmed/2303305
http://www.ncbi.nlm.nih.gov/pubmed/8365332
http://www.ncbi.nlm.nih.gov/pubmed/8365332
http://www.ncbi.nlm.nih.gov/pubmed/8365332
http://www.ncbi.nlm.nih.gov/pubmed/23378444
http://www.ncbi.nlm.nih.gov/pubmed/23378444
http://www.ncbi.nlm.nih.gov/pubmed/23378444
http://www.ncbi.nlm.nih.gov/pubmed/23378444
http://www.ncbi.nlm.nih.gov/pubmed/3212757
http://www.ncbi.nlm.nih.gov/pubmed/3212757
http://www.ncbi.nlm.nih.gov/pubmed/3212757
http://www.ncbi.nlm.nih.gov/pubmed/19131061
http://www.ncbi.nlm.nih.gov/pubmed/19131061
http://www.ncbi.nlm.nih.gov/pubmed/19131061
http://www.ncbi.nlm.nih.gov/pubmed/15182264
http://www.ncbi.nlm.nih.gov/pubmed/15182264
http://www.ncbi.nlm.nih.gov/pubmed/2009754
http://www.ncbi.nlm.nih.gov/pubmed/2009754
http://www.ncbi.nlm.nih.gov/pubmed/2009754
http://www.ncbi.nlm.nih.gov/pubmed/7447655
http://www.ncbi.nlm.nih.gov/pubmed/7447655
http://www.ncbi.nlm.nih.gov/pubmed/20437008
http://www.ncbi.nlm.nih.gov/pubmed/20437008
http://www.ncbi.nlm.nih.gov/pubmed/20437008
http://www.ncbi.nlm.nih.gov/pubmed/23142607
http://www.ncbi.nlm.nih.gov/pubmed/23142607
http://www.ncbi.nlm.nih.gov/pubmed/23142607
http://www.ncbi.nlm.nih.gov/pubmed/24175278
http://www.ncbi.nlm.nih.gov/pubmed/24175278
http://www.ncbi.nlm.nih.gov/pubmed/24175278

	Contents
	I’m Swelling Up: An Extensive Post-Traumatic Sub-cutaneous Emphysema
	Abstract
	Introduction
	Clinical Case
	Discussion
	Conclusion
	References


