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The advantages of video-assisted thoracoscopic surgery compared to
thoracic drainage in the treatment of primary spontaneous pneumothorax

[IpeaHocTu BUIEO aCUCTUPAHE TOPAKOCKOTICKE XUPYpruje y nopehemy
ca TOPaKaJIHOM JIPEHAXKOM Y JIeUehy IPUMapHOT CIIOHTAHOT THEYMOTOpaKca

SUMMARY

Introduction/Objective The aim of the study is to
analyze the treatment of spontaneous pneumothorax
(PSP) through our ten-year experience.

Methods The study included 67 patients with PSP
treated with video assisted thoracoscopic surgery
(VATS) or with thoracic drainage (TD) in the Clinic
for Chest Surgery at the Military Medical Academy in
Belgrade in the period 2008-2017.

Results PSP patients with VATS were younger
(33.2+16.4 vs. 45.5 £ 21.5 years, p = 0.010), and both
groups consisted mainly of males (69.2% vs. 78%).
VATS treated patients were shorter hospitalised and
wore drains (p <0.001, p <0.002). Recurrence after
treatment was more common after TD (61% vs. 3.8%)
and in most cases it was treated with VATS (92%).
The incidence of intraoperative complications is
similar between groups (p = 0.599, p = 0.636, p =
0.311, p = 0.388, p = 0.388). Pain was more common
in TD (p<0.001). The early complications in the group
of patients treated with TD occurred more often (p
<0.001, p <0.001), without significant difference in
the incidence of pleura infections and intercostal
blockade between groups (p = 0.388, p = 0.388,
respectively). Patients treated for PSP with VATS
method came to control later compared to patients
treated with TD (p<0.001).

Conclusion VATS proved to_be efficient, which was
reflected in the optimal duration of surgery,. length of
hospitalization, tolerable ' postoperative, pain and
satisfactory cosmeticeffect .and the postsurgical
relapse only in one case.

Keywords: pneumothorax; bullous lung disease;
video-assisted thoracoscopy; thoracic drainage

INTRODUCTION

CAKETAK

Yeon/Hnms: 1we oBe cTyamje je aHanm3a Jiedema
MpUMapHOT crioHTaHOT mHeyMortopakca (CIHII) kpos
Hallle JeCETOTOHIIEE HCKYCTBO.

Mertoa: Crymmja je ykipydmna 67 - mampjeHaTa ca
CIIIT-om JIEUEHUX BUI€0ACUCTHPAHOM
TOPaKOCKONICKOM  xupyprujom (BATX)  wmm
TopakasHoM jpeHaxoM (T/I) y Knununu 3a rpynay u
KapIHOXUpyprujy y BojHOMEIHIMHCKO] aKkaieMuju y
nepuony 2008—2017.

Pesyararu: INanujentu ca ICI-om nmeuenn BATX-
oM cy omnm muahu (33.2 + 16.4 Hacoipam 45.5 + 21.5
roauHa, p = 0.010);.a y o0e rpyne cy BehuHy unHIIHN
mymkapou (69.2% nacupam 78%). Taxohe, obonenn
tpetupann  BATX-om cy Opxe 3aBpIIaBaiu
XOCHUTAHO Jedekhe U Kpahe Hocmm aper (p <0.001,
p <0.002). Permaie HaKoH Jieuera ce yenthe jaBpao y
neuerux T[-om (61% nacmpam 3.8%) u y Hajsehem
Opojy cmyuaja Tpetmpan je BATX-om (92%).
VYuecTanocT HWHTapOlepaTUBHUX KOMIUIMKALHUja je
6una ciuuna usmelhy rpyma (p = 0.599, p = 0.636, p =
0.311,p = 0.388, p = 0.388). box ka0 KOMIUTHKAIH]a
ce uerihe jaBsbao y sedenux T/{-om (p<0.001), kao u
paune kommukamuje (P <0.001, p <0.001). Huje 6uno
pasiiuKe y yuecTaJlocTH HH}EKIHje ieype 1 MpuMeHe
uHTepKocTanHe Onokane mi3mely rpyma (p = 0.388,
omHocHO P = 0.388). [Tamujentn neuern BATX-om cy
KacHMje JOJIa3WiM Ha KOHTpody Yy mnopehemy ca
nanujentuma seuerum TII-om (p<0.001).

3aksbyuak: BATX ce kao xupyplika MeTos1a mokazao
epukacHujum y oxnocy Ha T/I, mTo ce oriema y
ONTUMAJIHOM Tpajamy orepanuyje, JUy’)KUHU
XOCIIUTANH3AIHje, TOJIEPAOUITHOM MOCTONIEPATHBHOM
0omy W 3a710BOJbaBajyheM KO3METCKOM e€(eKTy, Kao U
peluanBY y CaMo jeIHOM CITydajy.

KibyuHe peum: mHeyMoTOpakc; Oymo3Ho tiyhe;
BHJICOACHCTUPaHA TOPAKOCKOMHUja;  TOpaKalHa
JpeHaxKa

Pneumothorax is the presence of air in the pleural space, between the lung and the chest wall. It

can be classified as spontaneous and non-spontaneous. Non-spontaneous pneumothorax can have

iatrogenic or traumatic cause. Spontaneous pneumothorax occurs without apparent underlying lung
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disease due to a rupture of subpleural bullae and then we are talking about primary spontaneous
pneumothorax. Secondary spontaneous pneumothorax occurs as a complication of underlying lung
disease of pre-existing clinically manifested lung disease, such as chronic obstructive pulmonary
disease, cystic fibrosis, or infection. According to the data, the incidence rate among men is about 23
per 100,000 inhabitants, and in women 3.6 per 100,000 per year. Primary spontaneous pneumothorax
is also related to physical constitution. These are usually younger, thin and tall individuals..Smoking
increases the risk of this condition. There is also high percentage of second episodes, i.e. recurrence,
and it goes up to 67% [1, 2, 3].

Recurrent pneumothorax is a common complication and is seen in about 30% of cases: It
usually occurs within 6 months to 2 years after the first episode. The main goal of ‘the treatment is
evacuation of air from the pleural space and prevention of recurrence. The treatment depends on size,
symptoms, whether it is open or closed, primary, secondary, or recurrent. Treatment can be
conservative, with needle aspiration, catheter drainage, drainage of the pleural space, sclerosing agent
installation, VATS or thoracotomic blebectomy, bullectomy, /pleural abrasion, pleuractomy and

sclerosation [2, 3, 4].

The purpose of this study was to present experiences in a ten-year period in the treatment of

spontaneous pneumothorax with a minimally invasive thoracic surgery technique.

METHODS

The retrospective cohort study.included 67 patients treated for PSP at the Clinic for Thoracic
and Cardiac Surgery of the Military Medical Academy in Belgrade in the period from 2007 until now,
divided into two groups. One group consisted of 41 patients who had previously been treated using
drainage after recurrent episodes of spontaneous pneumothorax. The second group of 26 patients was
treated by"VATS immediately after the first episode. All patients who were treated with the VATS
method were informed about the method, technique of performance, potential risks and complications,
and they also signed a standardised consent for patients undergoing surgical procedures at the Military
Medical Academy. The monitoring period includes regular clinical and radiographic controls carried
out after.a month, three months, and one year after hospitalization. Parameters to be monitored in
assessing efficiency of the techniques are as follows: duration of surgery, number of hospital days,
drain-wearing time and percentage of recurrence. Parameters to be monitored in assessing safety of
the techniques are as follows: intraoperative complications, early postoperative complications (pain,

bleeding, emphysema, wound infection) and late postoperative complications (pleural infection).
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Complete statistical data analysis will be made using the commercial statistical software SPSS

Statistics 18. Statistically significant difference was assessed at the minimum level p <0.05.

RESULTS

Primary spontaneous pneumothorax (PSP) patients treated with VATS were of average age
33.2 + 16.4, while PSP patients treated with TD were 45.5 + 21.5 years old, from which it follows that
patients treated with VATS were significantly younger in comparison with patients treated with. TD (p
= 0.010), and both groups consisted mainly of male patients (69.2% vs. 78.0%). Duration of surgery,
number of hospital days and drain wearing time were compared in the group of patients with primary
spontaneous pneumothorax who underwent TD or VATS and the results are shown in Table 1.

Duration of surgery using VATS was almost twice longer ‘compared to TD and it was
statistically significant (69.8 minutes vs. 29.3 minutes, p <0.001). Patients treated with VATS after
PSP were hospitalised and wore drains shorter than the patients who underwent.thoracic drainage
after PSP (p <0.001, p <0.002).

The PSP recurrence rate as a complication after using VATS and TD methods for the treatment
of PSP are shown in Table 2. Recurrence after treatment for PSP is more common after thoracic
drainage (25 patients or 61%) compared to. VATS (1 patient or 3.8%), and in most cases it is treated
with VATS (23 patients or 92% of patients treated with TD). The results show that the incidence of
inadequate drainage position, re-drainage, reposition, addition and removal of drains is similar
between groups, there is no-statistically significant difference (p = 0.599, p = 0.636, p = 0.311, p =
0.388, p = 0.388). Incidence of intraoperative complications: the use of analgesics, atypical
localisation of pain, adhesions.and the application of open surgery were very similar between the
groups in which PSP was treated with VATS or TD (p = 0.518, p = 0.147, p = 0.158).

Pain as an early complication was more common in thoracic drainage, which was statistically
significant (p <0.001). Each group had only one patient with bleeding as a complication, so there was
no_significant difference between the groups (1 patient or 2.4% vs. 1 patient or 3.8%, p = 1.000)
(Table 3).

Early complications were grouped according to their low incidence as follows: wound

infection, pain, bleeding, emphysema, reduction in pulmonary function, FEV 1 (Table 4).

One and two and more early complications in the group of patients treated with TD were
significantly more common (68.3% vs. 26.9%, 17.1% vs. 7.7% respectively; p <0.001, p <0.001).

There was no statistically significant difference in the incidence of pleura infections and intercostal
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blockade between groups (p = 0.388, p = 0.388 respectively). Patients treated for PSP with VATS
method came to the follow-up control later compared to patients treated with TD (5.8 months vs. 3.7
months, p <0.001) (Table 5).

DISCUSSION

Our two study groups were composed mostly of younger men, which is in line with the existing
epidemiological data on the distribution of primary spontaneous pneumothorax with respect to age
and sex [4]. Regarding the duration of the intervention itself, it is optimal and in line with the already
published results of prospective studies, with a significantly shorter drain wearing time.and duration
of hospitalization compared to TD [5].

According to some authors, VATS is described as the treatment of choice of PSP with very low
recurrence rate, the possibility of bullectomy or apical pleurectomy using mechanical abrasion and the
option to switch to open surgery, if needed [6-8].

In a large European study, the PSP recurrence rate was compared between patients treated with
thoracic drainage and VATS with talc pleurodesis. The obtained values are 34% compared to 5% in
patients treated with VATS [9]. Ten-year monitoring of PSP patients in one center confirmed the
long-term safety and efficiency of VATS with talc pleurodesis, with a 5% recurrence rate in patients

with bullae.

Recurrences after the treatment of our patients by VATS were practically negligible, and early
and late complications were at approximately the same level as TD, which leads us to the conclusion
that the VATS method is at least as safe as the TD method but more effective than it. All the above
mentioned leads-also to an explanation of the late first follow-up controls among patients treated with
VATS in relation to thoracic drainage, since VATS as a definitive treatment model did not require

prior appointment with the surgeon.

Treatment of relapse is unclearly defined, taking into account that thoracic drainage in the first
act is 15-62% unsuccessful [10]. Chemical pleurodesis is superior to simple drainage in the prevention
of recurrence (recurrence rate of 8-13% and 36% respectively) [10, 11]. In patients with
Vanderschueren's stage Il or IV PSP, some authors advocate the advantage of VATS in relation to
thoracoscopy, because of possibility to apply bullectomy or apical pleurectomy. There is no evidence
of a preventive effect of bullectomy on the occurrence of relapse, but pleurodesis has proven to be

effective. VATS pleurodesis is as efficient as apical pleurectomy, but with less side effects [12].
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In patients with previous medical thoracoscopy, there are controversies regarding the repetition
of thoracoscopy ipsilaterally due to the fear that the adhesions will interfere with visualization or
because of the increased risk of complications. Studies that included a few series of patients treated
with repeated thoracoscopy, as well as a group that had previous talk pleurodesis, proved its
practicability and safety [11]. In most of them it was possible to apply talk pleurodesis as part of
repeated thoracoscopy. On the other hand, during the analysis of the course of treatment within a
small series of 39 patients who were treated with VATS after previous talk pleurodesis, repeated
pleurodesis was successful in almost 70% of patients [11, 13].

Furthermore, patients treated with VATS benefit from better cosmetic effects and painless
procedures. In relation to the earlier method of treating spontaneous pneumothorax’ with thoracic
drainage, the VATS method of solving is a more efficient and significantly safer method of treatment,
which is also economically more cost-effective [14].

CONCLUSION

The advantage of VATS in relation to TD is<in less number of days of hospital treatment, less
postoperative pain, less morbidity, better postoperative gas'exchange, faster return to normal physical
activity, better cosmetic effect, and therefore VATS has become the gold-standard treatment for

pneumothorax.
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Table 1. Duration of surgery, number of hospital days and drain-wearing time

Characteristics of the i _ G_roup _ _
surgical approaches Arithmetic sD Median | Percentile | Percentile Y
average value 25 75
Duration of surgery, TD 29.3 44 15 15 15 <0.001
(minutes) VATS 68.1 20 60 60 60 '
Number of hospital TD 12 4.7 12 8 16 0.001
days VATS 8.4 5.8 7 5 9 '
Drain wearing time, TD 8.9 4.7 8 6 11 0.002
(days) VATS 6 4.6 4 3 7 '

Mann-Whitney test
TD - thoracic drainage; VATS — video-assisted thoracoscopic surgery
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Table 2. Recurrence distribution according to the method of treatment

L . group
Compllce;tlor;f)gzgzse surgical ) VATS D
PP N % N %
Recurrence as no 16 39 25 96.2 <0.001
complication yes 25 61 1 3.8 '

2
x~ test
TD- thoracic drainage; VATS - video-assisted thoracoscopic surgery
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Table 3. Early complications after surgery
Group
Complications TD VATS p
N % N %
wound infection no 41 100 26 100 -
yes 0 0 0 0
. no 6 14.6 17 65.4
pain yes | 35 85.4 9 34.6 <0.001
. no 40 97.6 25 96.2
bleeding ves 1 24 1 3.8 1.000§

XZ test; §Fisher test

TD - thoracic drainage; VATS — video-assisted thoracoscopic surgery
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Table 4. Total early complications after treatment

Group
Complications TD VATS p

N % N %
No

L 6 146% | 17 | 65.4%
complications

1. 28 | 68.3% 7 26.9%
>2 7 17.1% 2 7.7%

Early complications total <0.001

2
% test
TD - thoracic drainage; VATS — video-assisted thoracoscopic surgery
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Table 5. Follow-up control time after intervention

group
Control time after surgery arithmetic sd median| percentile | percentile p
average value 25 75
late control TD 3.7. 2.0. 3.0. 3.0. 6.0. <0001
(months) VATS 5.8. 1.0. 6.0. 6.0. 6.0. '

Mann-Whitney test
TD - thoracic drainage; VATS — video-assisted thoracoscopic surgery
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