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ABSTRACT

Argon plasma coagulation (APC) is an effective non-contact electrosurgery tool and the use
of APC in interventional pulmonology is relatively recent. Successful endobronchial APC
has been described in debulking malignant airway tumors, controlling hemoptysis, removing
granulation tissue from stents or anastomoses, and treating various benign airway disorders.
Main complications related to APC are pneumomediastinum, subcutaneous emphysema,
pneumothorax, airway fire, and burned bronchoscope. These complications are reported in
less than 1% of the all cases. This report describes a case of very rare complication of APC
(concomitant pneumomediastinum and subcutaneous emphysema) following an attempt to
relief airway obstruction caused by a lung malignancy.

KEYWORDS: Argon plasma coagulation; Complication; Pneumomediastinum; Subcutaneous
emphysema.

INTRODUCTION

Argon plasma coagulation (APC) is a non-contact form of electrosurgery that utilizes
ionized argon. lonized argon is called as plasma. The argon gas, in the presence of a high-
voltage electrical field, is ionized and creating a monopolar current conducted by the plasma
to the target tissue. Heat energy produced by this process causes the tissue coagulation or
hemostasis. The heat evaporates intracellular and extracellular water and denatures proteins,
producing the coagulative and destructive effects on tissue.! This technique was first used with
gastrointestinal endoscopy using a flexible probe in the early 1990’s and was used mainly
as a modality for hemostasis during polypectomy.? Subsequently, it has also been used in
otolaryngology and dermatology.>* More recently, APC has been successfully used during
bronchoscopic procedures to debulk malignant airway tumours, control hemoptysis, remove
granulation tissue from stents or anastomoses, and treat a variety of other benign disorders.>”
Pneumomediastinum, subcutaneous emphysema, pneumothorax, airway fire, and burned
bronchoscope are complications of APC. However, these complications are reported in less
than 1% of the all cases.’

This report describes a case of very rare complication of APC (concomitant secondary
pneumomediastinum and subcutaneous emphysema) following an attempt to relief airway
obstruction caused by a malignant lung tumour.

CASE REPORT

A 48-year-old male was admitted to the emergency department of our hospital. He was suffering
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from stage 4 squamous cell lung cancer diagnosed approximately
2 years ago. The patient had a history of chemotherapy with
cisplatinum and gemcitabine for 4 cycles which was followed
by 4 cycles of Pemetrexed because of cancer progression.
Following this, the diasese again progressed and the patient
started treatment with oral erlotinib (150 mg/day). From that
time, dyspnea remained as a leading symptom although the
patient’s general clinical condition was better. He was referred
to the local medical council and APC was offered to him in order
to reduce dyspnea. He was informed about the procedure and
informed written consent form obtained. The patient tolerated
the procedure well and consistently experienced relief of his
obstructive symptoms. He was followed for 24 hours without
any significant complication. Then, he was discharged from
hospital and was advised follow-up in outpatient clinic. Three
days after the APC procedure, patient presented to us with 10
hours of swelling of the neck and face.

On examination, blood pressure was 100/70 mmHg
and electrocardiography showed sinus tachycardia with a rate
of about 120 beats/minute. Examination of the chest revealed
diminished breath sounds in the upper zone of the right
lung. There were crepitus on both sides of neck. Hemogram
and results of blood chemistry were within normal limits.
Measurement of arterial blood gas analysis on room air revealed

Open Journal

http://dx.doi.org/10.17140/PRRMOJ-3-126

pH: 7.44, PaCO,: 34 mmHg, PaO,: 63 mmHg, HCO,: 24
mmol/L and Sa0,: 92%, compatible with hypoxemic respiratory
failure. Chest radiograph findings included a homogenous and
regularly-shaped dense shadow with volume loss of the right
upper lobe, presence of air in the subcutaneous tissues of the
neck region, and linear air shadows along the borders of trachea
(Figure 1). Thus, he underwent computed tomography (CT) of
the thorax and neck. CT images revealed the presence of air
trapping in the mediastinum and subcutaneous tissues which
confirmed the prediagnosis of pneumomediastium concomitant
with subcutaneous emphysema (Figure 2). There was no sign of
a pneumothorax.

The patient was hospitalized, and nasal oxygen therapy
was administered during the bed rest. He was discharged on the
5% day of follow-up as his complaints disappeared. He continues
to cope with symptoms of lung malignancy. He is free of all
previous symptoms related to APC procedure and has no sign of
a relapse.

DISCUSSION
Pneumomediastinum is the presence of air within the confines

of mediastinal structures which originates from the alveolar
space or conducting airways.'® This entity was first described by

Current

Figure 2: Thorax CT images of the patient on admission.
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Laennec in 1819."

Pneumomediastium is divided into two subtypes
based on etiology: spontaneous (primary) and secondary.'?
Primary pneumomediastinum is a rare medical condition
without any apparent predisposing factor or disease. On the
other side, the presence of air in the mediastinum is considered
as secondary pneumomediastinum when a causative factor
is identified, such as penetrating or blunt trauma to the chest,
forceful vomiting (Boerhaave’s syndrome), medical procedures
such as bronchoscopy and esophagoscopy, esophageal and
tracheobronchial rupture, and dental procedures. Besides,
some studies reported usage of cocaine and marijuana, and the
presence of asthma (usage of bronchodilators) as the secondary
causes of pneumomediastinum. In this case the cause of the
pneumomediastinum was flexible bronchoscopy performed for
APC.

The pathophysiology of pneumomediastinum was
described by Macklin and Macklin based on the results of an
animal study.”® According to their explanation, following the
terminal alveolar rupture (primary pathology), alveolar air
passes through the perivascular interstitial tissue towards the
hilum. Then, it reaches mediastinum and is being trapped among
the mediastinal structures.

Pneumomediastinum may be complicated with
subcutaneous emphysema or pneumothorax in 40-100% of the
cases, if intrathoracic air leaks into the adjacent soft tissues.'* In
our case it was concomitant with subcutaneous emphysema.

Chest and neck pain, dyspnea, hypotension, dysphagia,
subcutaneous emphysema, and cough are the common features.
Chest pain is usually retrosternal and may radiate to the neck or
into the back. In almost all cases, physical examination reveals
no abnormality. Palpable crepitus is only can be detected in
patients complicated with subcutaneous emphysema, so it may
be absent in half of the patients.'*

The high degree of suspicion is very important for the
establishment of the diagnosis.'® There is no consensus on the
investigation of this disease. Some authors point to the chest
radiography (combination of posteroanterior and lateral graphs)
as being sufficient in nearly all cases and CT is recommended
only in doubtful cases.'®!” However, it should be remembered
that chest radiography may be normal on admission and CT is
the gold standard in detecting mediastinal air. CT is also accurate
in diagnosing tracheobronchial and esophageal ruptures.
Electrocardiography may demonstrate non-specific ST segment
changes, reduced voltage, and axis deviations in some cases.'®
In this case, posteroanterior chest radiography revealed the
presence of air shadow suggesting pneumomediastinum and CT
was ordered for the correction of the prediagnosis.

The treatment includes bed rest, analgesics if needed
and oxygen administration. It is usually benign and non-
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recurrent. The patient should be hospitalized for a minimum of
24 h to prevent potential complications. In most cases, secondary
pneumomediastinum resolves within several days, as seen in this
case. Administration of antibiotics is only recommended in cases
presented with signs of an infection or mediastinitis. However,
there is also a life-threatening condition called as malignant
pneumomediastinum which is characterized by the presence
of excess air in the mediastinum. In such cases, subcutaneous
aspiration and incisions may be required to evacuate mediastinal
air, and if subcutaneous aspiration is not sufficient cervical
mediastinotomy should be considered."’

CONFLICTS OF INTEREST

The authors have no conflict of interest to disclose. No
acknowledgement, no financial or material support.

CONSENT

Written informed consent was obtained from the patient for
publication of this case report and accompanying images.

AUTHOR CONTRIBUTIONS

EO: Concept and Design of the Study; Acquisition of Data;
Analysis and Interpretation of Data; Revising the Article
Critically For Important Intellectual Content; Final Approval of
the Version to Be Published.

MU: Concept and Design of The Study; Acquisition of Data;
Analysis And Interpretation of Data; Revising The Article
Critically For Important Intellectual Content; Final Approval of
the Version to be Published

PC: Concept And Design of the Study; Acquisition of Data;
Analysis And Interpretation of Data; Revising The Article
Critically For Important Intellectual Content; Final Approval of
the Version to be Published.

PK: Concept And Design of the Study; Acquisition of Data;
Analysis And Interpretation of Data; Revising the Article
Critically For Important Intellectual Content; Final Approval of
the Version to be Published.

ZA: Concept and Design of the Study; Acquisition of Data;
Analysis and linterpretation of Data; Revising The Article
Critically For Important Intellectual Content; Final Approval of
The Version to be Published.

REFERENCES

1. Platt RC. Argon plasma electrosurgical coagulation. Biomed
Sci Instrum. 1997; 34: 332-337. Web site. http://europepmec.org/
abstract/med/9603062. Accessed April 24, 2016

2. Grund KE, Storek D, Farin G. Endoscopic argon plasma
coagulation (APC) firstclinical experiences in flexible endoscopy.
Endosc Surg Allied Technol. 1994; 2(1): 42-46. Web site.
http://europepmc.org/abstract/med/8081915. Accessed April
24,2016

Page 21



http://europepmc.org/abstract/med/9603062
http://europepmc.org/abstract/med/9603062
http://europepmc.org/abstract/med/8081915

()penventio

PUBLISHERS

PULMONARY RESEARCH AND RESPIRATORY MEDICINE

ISSN 2377-1658

3. Bergler W, Honig M, Gotte K, Petroianu G, Hormann K.
Treatment of recurrent respiratory papillomatosis with argon
plasma coagulation. J Laryngol Otol. 1997; 111(4): 381-384.
doi: 10.1017/S0022215100137387

4. Brand CU, Blum A, Schlegel A, Farin G, Garbe C. Application
of argon plasma coagulation in skin surgery. Dermatology. 1998;
197(2): 152-157. doi: 10.1159/000017988

5. Reichle G, Freitag L, Kullmann HJ, Prenzel R, Macha
HN, Farin G. Argon plasma coagulation in bronchology: a
new method-alternative or complementary? Pneumologie.
2000; 54(11): 508-516. Web site. http://journals.lww.com/
bronchology/abstract/2000/07020/argon_plasma_coagulation
in_bronchology a new.2.aspx. Accessed April 24, 2016

6. Crosta C, Spaggiari L, De Stefano A, Fiori G, Ravizza D,
Pastorino U. Endoscopic argon plasma coagulation for palliative
treatment of malignant airway obstruction: early results in 47
cases. Lung Cancer. 2001; 33(1): 75-80. doi: 10.1016/S0169-
5002(00)00245-2

7. Keller CA, Hinerman R, Singh A, Alavarez F. The use of
endoscopic argon plasma coagulation in airway complications
after solid organ transplantation. Chest. 2001; 119(6): 1968-
1975. doi: 10.1378/chest.119.6.1968

8. Morice RC, Ece T, Ece F, Keus L. Endobronchial argon
plasma coagulation for treatment of hemoptysis and neoplastic
airway obstruction. Chest. 2001; 119(3): 781-787. doi: 10.1378/
chest.119.3.781

9. Vonk-Noordegraaf A, Postmus PE, Sutedja TG. Bronchoscopic
treatment of patients with intraluminal microinvasive
radiographically occult lung cancer not eligible for surgical
resection: a follow-up study. Lung Cancer. 2003; 39(1): 49-53.
doi: 10.1016/S0169-5002(02)00309-4

10. Tezel C, Varer P, Baysungur V, Okur E, Halezeroglu S.
Spontaneous pneumomediastinum: Report of two cases. Ulus
Travma Acil Cerrahi Derg. 2011; 17(4): 368-370. doi: 10.5505/
tjtes.2011.22755

11. Laennec RT. 4 Treatise on Diseases of the Chest on Mediate
Auscultation. Translated by Forbes J. 2 ed. London: T & G
Underwood; 1819.

12. Kouritas VK, Papagiannopoulos K, Lazaridis G, et al.
Pneumomediastinum. J Thorac Dis. 2015; 7(Suppl 1): S44-S49.

13. Macklin MT, Macklin CC. 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. 1944; 23(4): 281-358. Web
site. http://journals.lww.com/md-journal/Citation/1944/12000/

Pulm Res Respir Med Open J

Open Journal

http://dx.doi.org/10.17140/PRRMOJ-3-126

MALIGNANT INTERSTITIAL EMPHYSEMA OF THE
LUNGS_AND.1.aspx. Accessed April 24, 2016

14. Koullias GJ, Korkolis DP, Wang XJ, Hammond GL.
Current assessment and management of spontaneous
pneumomediastinum: Experience in 24 adult patients. Eur
J Cardiothorac Surg. 2004; 25(5): 852-855. doi: 10.1016/j.
ejcts.2004.01.042

15. Meron G, Tobler K, Kurkciyan I. Self-induced subcutaneous
emphysema and pneumomediastinum. Chest. 2002; 122(1): 386.
doi: 10.1378/chest.122.1.386

16. Hamman L. Spontaneous mediastinal emphysema. Bull
Johns Hopkins Hosp. 1939; 64: 1-21.

17. Yellin A, Gapany-Gapanavicius M, Lieberman Y.
Spontaneous pneumomediastinum: Is it a rare cause of chest
pain? Thorax. 1983; 38(5): 383-385. doi: 10.1136/thx.38.5.383

18. Freixinet J, Garcia F, Rodriguez PM, Santana NB, Quintero
CO, Hussein M. Spontaneous pneumomediastinum long-term
follow-up. Respir Med. 2005; 99(9): 1160-1163. doi: 10.1016/j.
rmed.2005.02.025

19. Abolnik I, Lossos IS, Breuer R. Spontaneous pneumomedi-
astinum. A report of 25 cases. Chest. 1991; 100(1): 93-95. doi:
10.1378/chest.100.1.93

Page 22



http://journals.cambridge.org/action/displayAbstract%3FfromPage%3Donline%26aid%3D1059856%26fileId%3DS0022215100137387
http://www.karger.com/Article/Abstract/17988
http://journals.lww.com/bronchology/abstract/2000/07020/argon_plasma_coagulation_in_bronchology__a_new.2.aspx
http://journals.lww.com/bronchology/abstract/2000/07020/argon_plasma_coagulation_in_bronchology__a_new.2.aspx
http://journals.lww.com/bronchology/abstract/2000/07020/argon_plasma_coagulation_in_bronchology__a_new.2.aspx
http://www.lungcancerjournal.info/article/S0169-5002%2800%2900245-2/abstract
http://www.lungcancerjournal.info/article/S0169-5002%2800%2900245-2/abstract
http://www.sciencedirect.com/science/article/pii/S001236921552360X
http://www.sciencedirect.com/science/article/pii/S0012369215516735
http://www.sciencedirect.com/science/article/pii/S0012369215516735
http://www.lungcancerjournal.info/article/S0169-5002%2802%2900309-4/abstract
http://www.journalagent.com/travma/pdfs/UTD-22755-CASE_REPORTS-TEZEL.pdf
http://www.journalagent.com/travma/pdfs/UTD-22755-CASE_REPORTS-TEZEL.pdf
http://journals.lww.com/md-journal/Citation/1944/12000/MALIGNANT_INTERSTITIAL_EMPHYSEMA_OF_THE_LUNGS_AND.1.aspx
http://journals.lww.com/md-journal/Citation/1944/12000/MALIGNANT_INTERSTITIAL_EMPHYSEMA_OF_THE_LUNGS_AND.1.aspx
http://journals.lww.com/md-journal/Citation/1944/12000/MALIGNANT_INTERSTITIAL_EMPHYSEMA_OF_THE_LUNGS_AND.1.aspx
http://ejcts.oxfordjournals.org/content/25/5/852.long
http://ejcts.oxfordjournals.org/content/25/5/852.long
http://journal.publications.chestnet.org/article.aspx%3Farticleid%3D1080796
http://thorax.bmj.com/content/38/5/383.short
http://www.resmedjournal.com/article/S0954-6111%2805%2900052-1/abstract
http://www.resmedjournal.com/article/S0954-6111%2805%2900052-1/abstract
http://journal.publications.chestnet.org/article.aspx%3Farticleid%3D1064008

