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Abstract

Objectives: We retrospectively evaluated the patients with primer spontaneous pneumothorax (PSP) who were treated with tho-
racoscopic resection.

Methods: We retrospectively collected the data of the patients with a spontaneous pneumothorax who were operated with video-
assisted thoracoscopic surgery (VATS) between 2010 and 2016.

Results: During the study period, 10 patients applied to our hospital with spontaneous pneumothorax. Five children (three boys,
two girls) with a mean age of 16.6 (16-17) were selected with VATS. Three of the patients had bleb, one of the patients had Con-
genital Cystic Adenomatoid Malformation (CCAM) type 2, and the last one had chronic emphysematous tissue on pathological
analyses. Post-operative follow-up time was 2.2 (1-4) years without any complication.

Conclusion: Spontaneous pneumothorax is a disease especially seen in puberty. The main reasons are apical segment bullae
formation and blebs. VATS is especially advantageous to reach apical segments and for easy resections. Blebs, CCAM and emphy-
sematous lung tissue may cause spontaneous pneumothorax.
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P rimary Spontaneous Pneumothorax (PSP) is a rare dis-
ease of childhood. PSP is seen with an incidence rate
of 1/3.400.000 and more frequently in men.l"? PSP recurs
in 30% of the patients after conservative treatment. In
some series, this rate has been reported to be 50-60%.
131 Conservative treatment is performed with the applica-
tion of a chest tube. Treatment of PSPs is still controver-
sial today.**

Video-assisted thoracoscopic surgery (VATS) has gained
popularity in the diagnosis and treatment of PSP in the
last 10 years. Thanks to thoracoscopy, lesions that cause
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PSP can be identified, and surgical treatment can be per-
formed. Today, VATS has begun to replace open surgery
in the treatment of PSP. Bulla resections with VATS, pleural
abrasion and pleurectomy are successfully performed in
the treatment of PSP We retrospectively evaluated our
patients who underwent thoracoscopic resection with the
indication of the PSP based on their medical records.

Methods

In this study, we retrospectively evaluated PSP patients
we treated with VATS between 2010 and 2016. In all our
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patients, the diagnosis of PSP was determined by chest
radiography. Thorax tube was inserted to all patients with
pneumothorax larger than 2 cm. Surgical indications were
applied to patients with air leakage persisting for more
than 48 hours. Other surgical indications are recurrent ipsi-
lateral side pneumothoraxes presence of previous contra-
lateral pneumothorax and persistent air leakage.

The VATS procedure was performed using double or
single- lumen endotracheal intubation (ET) depending
on the experience of the anesthesiologist under general
anesthesia with the patient in the lateral decubitus posi-
tion (Fig. 1). Two 5 mm and one 15 mm ports were used.
Resections were performed with the help of a stapler in
patients with bulla (Fig. 2). Postoperatively a chest tube
was placed. After discharge, patients were followed up for
pneumothorax that may develop on the same or contra-
lateral side (Fig. 3).

Results

During the study period, 10 patients applied to our hospi-
tal due to spontaneous pneumothorax. Five children (three
boys and two girls) with an average age of 16.6 (16-17
years) were operated with VATS. Computed tomography

Figure 2. Lung resection material.

Figure 1. The patient's position.

Figure 3. Postoperative appearance.
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(CT) showed bulla formation in the apical region in two pa-
tients and in the superior segment of the inferior lobe in
one patient (Fig. 4). All patients with persistent air leaks in
tube thoracostomy were operated with VATS, and staples
were used for resection. Apical lobe resection was applied
in one patient due to bulla formation. The mean postop-
erative duration of tube thoracostomy was 3.3 (3-5 days)
days. Three patients had a bulla, one patient had Congeni-
tal Cystic Adenomatoid Malformation (CCAM) type 2, and
the third one had chronic emphysematous tissue detected
during the pathological examination. The postoperative
follow-up period was 2.2 (1-4 years) years without any com-
plications.

Discussion

PSP is a life-threatening disease in adolescents and as-
thenic-looking adults.”? Diagnosis is usually made by
chest radiography. CT is a necessary and useful test to
demonstrate the presence and etiology of the bulla.®! The
recurrence rate in patients treated with a chest tube is
high (30-60%).”! Definitive therapy is successfully applied
with VATS, which is gaining popularity nowadays.” With
thoracoscopy, apical segments of the lung can be eas-
ily seen. With the developments in the medical materials
used, resections can be made with staples at angles ap-
propriate to the desired region.

Pleural abrasion and pleurectomy procedures can be per-
formed with VATS. Although these procedures reduce the
rate of recurrence, they cause local adhesions and devel-
opment of serious hematoma, especially after pleurecto-
my. Severe bleeding may occur in reoperations due to the
presence of large vessels in this region. Thus, we prefer
to perform the only resection in our clinic and conduct a

Figure 4. CT image of the bleb.
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long term close follow-up instead of adding abrasion and
pleurectomy procedures. Our follow-up period was 2.2
years (1-4 years). During this period, none of our patients
developed recurrence. The reason for the development of
PSP maybe not only bulla formation but also CCAM and
emphysema.l'? In one of our patients, we detected CCAM
Type 2 and emphysema in resection material.

As a result, VATS is safe in pediatric patients with PSP and
is frequently preferred today. Lung resection for etiol-
ogy without pleurodesis and pleurectomy is an effective
method in the treatment of PSP Long-term follow-up
of these patients should be made concerning detecting
recurrence and pneumothorax that may develop on the
contralateral side.

Disclosures

Ethics Committee Approval: Retrospective study.

Peer-review: Externally peer-reviewed.

Conflict of Interest: None declared.

Authorship Contributions: Concept - M.A., M.K;; Design - S.F.;
Supervision - M.D., M.A,; Materials - C.A.K.; Data collection &/or
processing — N.S.; Analysis and/or interpretation — M.D., A.L.D,;

Literature search - M.D., M.A.; Writing - M.D., M.A,; Critical re-
view - A.i.D.

References

1. Sahn SA, Heffner JE. Spontaneous pneumothorax. N Engl J Med
2000;342:868-74. [CrossRef]

2. Dotson K, Timm N, Gittelman M. Is spontaneous pneumothorax
really a pediatric problem? A national perspective. Pediatr Emerg
Care 2012;28:340-4. [CrossRef]

3. Bialas RC, Weiner TM, Phillips JD. Video-assisted thoracic surgery
for primary spontaneous pneumothorax in children: is there an
optimal technique?. J Pediatr Surg 2008;43:2151-5. [CrossRef]

4. Henry M, Arnold T, Harvey J; Pleural Diseases Group, Standards of
Care Committee, British Thoracic Society. BTS guidelines for the
management of spontaneous pneumothorax. Thorax 2003;58
Suppl 2:ii39-52. [CrossRef]

5. Baumann MH, Strange C, Heffner JE, Light R, Kirby TJ, Klein J, et al;
AACP Pneumothorax Consensus Group. Management of sponta-
neous pneumothorax: an American College of Chest Physicians
Delphi consensus statement. Chest 2001;119:590-602. [CrossRef]

6. Tschopp JM, Bintcliffe O, Astoul P, Canalis E, Driesen P, Janssen J,
et al. ERS task force statement: diagnosis and treatment of pri-
mary spontaneous pneumothorax. Eur Respir J 2015;46:321-
35. [CrossRef]

7. Light RW.Pleural diseases. 3rd ed. Baltimore: Williams and Wilkins;
1995.

8. Young Choi S, Beom Park C, Wha Song S, Hwan Kim Y, Cheol Jeong
S, Soo Kim K, et al. What factors predict recurrence after an initial
episode of primary spontaneous pneumothorax in children? Ann


https://doi.org/10.1056/NEJM200003233421207
https://doi.org/10.1097/PEC.0b013e31825d2dd5
https://doi.org/10.1016/j.jpedsurg.2008.08.041
https://doi.org/10.1136/thx.58.suppl_2.ii39
https://doi.org/10.1378/chest.119.2.590
https://doi.org/10.1183/09031936.00219214

Demir et al., Thoracoscopic Resection in the Treatment of Spontaneous Pneumothorax / doi: 10.14744/SEMB.2018.88310

10.

11.

Thorac Cardiovasc Surg 2014;20:961-7. [CrossRef]

Ciriaco P, Muriana P, Bandiera A, Carretta A, Melloni G, Negri G,
et al. Video-assisted thoracoscopic treatment of primary sponta-
neous pneumothorax in older children and adolescents. Pediatr
Pulmonol 2016;51:713-6. [CrossRef]

Robinson PD, Cooper P, Ranganathan SC. Evidence-based man-
agement of paediatric primary spontaneous pneumothorax. Pae-
diatr Respir Rev 2009;10:110-7. [CrossRef]

Rokicki W, Rokicki M, Wojtacha J, Filipowski M, Dzejlili A, Czyzewski

12.

13.

97

D. Is it possible to standardize the treatment of primary sponta-
neous pneumothorax? Part 2: surgical methods of treatment.
Kardiochir Torakochirurgia Pol 2016;13:328-33. [CrossRef]

Civelek Z, Dalgic N, Tanik C, Erttirk SM, Akin M, Kafadar i. Congeni-
tal cystic adenomatoid malformation diagnosed during adoles-
cence. Med Bull Sisli Etfal Hosp 2017;51:247-51. [CrossRef]

Zhang Z, Du L, Feng H, Liang C, Liu D. Pleural abrasion should not
routinely preferred in treatment of primary spontaneous pneu-
mothorax. J Thorac Dis 2017;9:1119-25. [CrossRef]


https://doi.org/10.5761/atcs.oa.13-00142
https://doi.org/10.1002/ppul.23417
https://doi.org/10.1016/j.prrv.2008.12.003
https://doi.org/10.5114/kitp.2016.64875
https://doi.org/10.5350/SEMB.20160401050611
https://doi.org/10.21037/jtd.2017.03.124

