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Abstract

Background: Pneumothorax is defined as accumulation of air in the pleural space. Management of

PSP conservatively have higher incidence of recurrence. Many studies now consider VATS is
effective and safe procedure used for management and prevention of recurrence in the first attack
PSP.

Objectives: we aimed to evaluate the efficacy of using VATS in management of first attack PSP.
The results were compared to conservative management to identify the best modality with lower
recurrence rate.

Patients and methods: This prospective randomized study was conducted in the department of

Cardiothoracic Surgery, Menoufia University hospital included 60 patients with first attack PSP
divided into two equal groups. Group A (VATS Group): 30 patients managed by VATS. Group B
(conservative group): 30 patients managed conservatively.

Results: All participants were male, and both groups had similar mean ages (Group A: 23.97 + 3.66
years; Group B: 23.60 £+ 3.75 years) and BMI values (Group A: 19.71 + 1.18; Group B: 19.77 £
1.33). Significant differences were observed in clinical outcomes. Group A (VATS) had a shorter
length of hospital stay (mean 3.07 £ 0.78 days vs. 6.63 = 1.07 days; p < 0.001) and shorter chest tube
duration (mean 2.07 + 0.78 days vs. 5.87 £ 1.14 days; p < 0.001) compared to Group B
(Conservative). Recurrence rates were also lower in Group A (6.7% vs. 33.3%; p = 0.010).
Conclusion: VATS is effective and safe method for management first attack PSP with significant
reduction in recurrence rate and length of hospital stay.
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Introduction

Pneumothorax is defined as accumulation of
air in the pleural space between visceral and
parietal pleural. Pneumothorax is classified
according to etiology into traumatic and
spontaneous pneumothorax (Kepka et al.,
2016).

Spontaneous  pneumothorax is  either
secondary to underlying lung diseases which
are called secondary spontaneous
pneumothorax or with underlying apparently
healthy lung which 1is called primary
spontaneous pneumothorax (PSP) (Hatz et al.,
2000). The cause of PSP remains unclear, and
the presence of bullae or
macroscopic/microscopic pleural alterations
(eg, "pleural porosity") are the most widely
accepted causes currently. Most of patients
with PSP are male, middle age, thin, tall and
heavy smoker (Noppen et al.,2010).

PSP initial management depends on patient
presentation and severity of pneumothorax in
chest X ray (CXR). Asymptomatic patients
with mild pneumothorax in CXR in which
distance between chest wall and lung border is
less than 3 cm are managed by observation
and oxygen supplementation while
symptomatic patients or significant amount of
pneumothorax which distance between chest
wall and lung border is more than 3 cm are
managed initially by pleural drainage
(Migliore et al., 2013). Pleural drainage can
be done by needle aspiration, image guided or
blind small caliber or pigtail drain (8F) and
chest tube. Surgical management by video-
assisted thoracoscopic surgery (VATS) is
indicated for persistent air leak and for
prevention of recurrence (Tschopp et al.,
2006).

Management of PSP conservatively either by
observation or pleural drainage has higher
incidence of recurrence of pneumothorax.
Many studies now consider VATS is effective
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and safe procedure used for management and
prevention of recurrence in the first attack PSP
(Morimoto et al., 2002).

In this study, we aimed to evaluate the
efficacy of using video-assisted thoracoscopic
surgery (VATS) in management of first attack
primary spontaneous pneumothorax. The
results were compared to conservative
management to identify the best modality with
lower recurrence rate.

Patients and methods

This prospective randomized study was
conducted in the department of Cardiothoracic
Surgery, Menoufia University hospital. The
study included 60 patients with first attack
primary spontaneous pneumothorax presented
to our hospital from May 2023 to January
2025 after approval from the local ethics
committee of the Faculty of Medicine,
Menoufia University

Inclusion criteria:

e All patients with first attack primary
spontaneous pneumothorax

Exclusion criteria:

e All patients with recurrent primary
spontaneous pneumothorax

o All patients with secondary
spontaneous pneumothorax
o All patients with traumatic

spontaneous pneumothorax
Data collection:

Patients fulfilled the above criteria, after
taking informed consent, were subjected to:

A. A thorough medical history including
symptoms, concomitant comorbid medical
conditions, past medical and surgical
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history and personal habits such as
smoking

B. Complete clinical examination: including
vital signs and general and local chest
examination.

C. Investigations:

= Laboratory investigations: Routine
laboratory works including complete
blood count (CBC), coagulation profile,
random blood sugar, liver and renal
function tests were performed.

= Radiological investigation: Routine chest
X-ray (PA-Lateral) and computed
tomography (CT) of the chest.

Patients with first attack primary
spontaneous pneumothorax were divided
into two equal groups randomly by computer-
generated randomization sequence.

Group A (VATS Group): 30 patients
managed by VATS; surgery is done in the first
24 hours of admission as shown in (Fig.2).

Surgical  procedure: (VATS  apical
bullectomy).

Anesthesia: General anesthesia, Double lumen
endotracheal tube with fiberoptic

bronchoscopic guidance

Position: lateral decubitus position healthy
side down and operating side up

Steps: One lung ventilation and operated lung
deflation was performed. Through 5-10 mm
incision in the 7th intercostal space mid-
axillary line camera was introduced. Another
port through another incision in the 4th
intercostal space anterior axillary line. lung
was explored for presence apical small bullae
as showed in (Fig.1). Using endo GIA stapler,
the apical bullae were excised with small lung
wedge. chest tube was inserted at the camera
port and lung was inflated. Chest tube was
fixed and wound was closed. Extubation was
done at the end of procedure.
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Group B (conservative group): 30 patients
managed conservatively, conservative
management done either by observation as
showed in (Fig.4) or pleural drainage
(thoracocentesis, pleural drain as showed in
(Fig.3) or chest tube as shown in (Fig.5)).

Outpatient follow-up: Serial routine PA and
lateral chest x-rays were performed during
follow-up visits (Iweek, Imonth, 3 months
and 6 months) after discharge.

Ethical considerations
Menoufia University Faculty of Medicine
Research Ethics Committee approval was
obtained for prospective randomized study
(4/2023 CARS 15-1) and getting patients
consents for this study.

Statistical analysis

Data were analyzed using SPSS (version 25).
Continuous variables were assessed for
normality using the Shapiro—Wilk test and
expressed as mean =+ standard deviation (SD)
and median (interquartile range, IQR), as
appropriate.  Categorical variables were
presented as counts and percentages.
Comparisons between Group A (VATS) and
Group B (Conservative) were performed using
the independent samples t-test for normally
distributed continuous variables, the Mann—
Whitney U test for non-normally distributed
continuous variables, and the Chi-square test
for categorical variables. Exact tests were
applied when cell counts were low. Statistical
significance was set at p < 0.05.
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=

Fig.2. A case of left PSP managed by VATS: (A) chest ; ray upon admission showed left
pneumothorax (B) immediate post operative chest x ray (C) chest x ray upon discharge with
fully inflated left lung (D) post operative chest x ray showed stapler line.
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Fig.3. A case of right PSP managed by right 8 F pleural drain: (A) chest x ray upon admission
showed right pneumothorax (B) immediate post pleural drain insertion chest x ray showed
fully inflated right lung with presence of right pleural drain (C) chest x ray upon discharge
with fully inflated right lung.

Fig.4.A case of right PSP managed by observati(')n: (A) chest x ray upon admission showed
right mild pneumothorax (B) chest x ray upon discharge with fully inflated right lung.
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Fig.5. A case of right PSP managed by right chest tube insertion: (A) chest x ray upon
admission showed right pneumothorax (B) immediate post chest tube insertion chest x ray
showed fully inflated right lung with presence of right chest tube (C) chest x ray upon

discharge with fully inflated right lung.

Results

The baseline characteristics of the two groups
were comparable with respect to gender, age,
BMI, and co-morbidities, with no statistically
significant differences observed (p > 0.05).
All participants were male, and both groups
had similar mean ages (Group A: 23.97 + 3.66
years; Group B: 23.60 £ 3.75 years) and BMI
values (Group A: 19.71 + 1.18; Group B:
19.77 £+ 1.33). In contrast, significant
differences were observed in clinical

outcomes. Group A (VATS) had a shorter
length of hospital stay (mean 3.07 = 0.78 days
vs. 6.63 = 1.07 days; p < 0.001) and shorter
chest tube duration (mean 2.07 = 0.78 days vs.
5.87 £ 1.14 days; p < 0.001) compared to
Group B (Conservative). Recurrence rates
were also lower in Group A (6.7% vs. 33.3%;
p = 0.010). Smoking status was similar
between groups (p = 0.640). These findings
suggest that VATS is associated with faster
recovery and lower recurrence compared to
conservative management. (Table 1)
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Table 1. Comparison of Demographic and Clinical Characteristics Between VATS and
Conservative Groups

Variables Group A Group B Test of P value
IVATS /Conservative significance

Gender (Male) 30 (100%) 30 (100%) - -

Age U=424.5 0.705

Mean £SD 23.97 £ 3.66 23.60 +3.75

Median (IQR) 25 (21-27) 25 (20-27)

BMI t=-0.195 0.846

Mean £SD 19.71 £ 1.18 19.77 £ 1.33

Median (IQR) 19.7 (18.8-20.4) | 19.7 (18.7-20.8)

Co-morbidity 0 (0.00%) 0 (0.00%) - -

Length of hospital stay 6.63 +1.07 U=3.5 <0.001

Mean £SD 3.07+0.78 7 (6-7)

Median (IQR) 3(34)

Recurrence 2 (6.7%) 10 (33.3%) X%=6.667 0.010

Smoking 27 (90.0%) 28 (93.3%) X?=0.218 0.640

Chest tube duration U=2.0 <0.001

Mean £SD 2.07+£0.78 5.87+1.14

Median (IQR) 2 (2-3) 6 (5-7)

Mann—Whitney U test, ¢: Independent samples t-test, X% Chi-square test, p-values < 0.05 were considered statistically

significant.

In Group A (VATS), no post-operative

complications were observed, indicating a
favorable short-term safety profile for the
procedure. The mean operation time was
18.77 + 19.37 minutes, with a range from 0 to

50 minutes, reflecting some variability likely
related to individual patient anatomy or
intraoperative factors. Overall, these findings
suggest that VATS can be performed
efficiently and safely in this study. (Table 2)

Table 2. Operative Time and Post-operative Complications in Group A (VATS)

Variable

Group A/ VATS

Post-operative Complication (n, %)

0 (0%)

Operation Time (min)

18.77 + 19.37 (0-50)

Discussion

The main goals of management of PSP are to
get fully inflated lung restoring full respiratory
function and to prevent future recurrence.
These goals can be achieved either by
conservative treatment (observation or pleural
drainage) or surgery by VATS. Many recent
studies now consider VATS is a good option
for management PSP with low complication
and high effectiveness (MacDuff et al., 2010).

In our study, all patients were middle-aged
males. These results are consistent with
previous studies, as it is known that PSP is
common among middle-aged males (Ayed et
al., 2006).

In our study, we had statistically significance
reduction in chest tube duration and length of
hospital stay among patients managed by
VATS as well as great advantage of
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statistically reduction  in

recurrence rate.

significance

Al-Mourgi and Alshehri, F, (2015)
conducted prospective study including
41cases with first attack PSP were randomly
divided into two groups (conservative group,
group 1) and (VATS group, group 2). This
study concluded that patients can be managed
initially by VATS effectively as it has a
shorter length of hospital stay and lower
recurrence rate than conservative
management.

Chou et al., (2003) studied 51 patients
managed by VATS for first attack PSP during
a period between 1997 to 2002. Their
conclusion was that VATS for the first attack
PSP is safe, effective, and cosmetically
excellent with great advantage of reduction
recurrence rate of PSP.

Schramel et al., (1996) retrospectively
compared cost-effectiveness in management
first attack or recurrent PSP by conservative
therapy versus VATS. This study included
112 cases that were managed conservatively
between 1985 to 1989 and 97 cases were
managed by VATS between 1991 to 1994.
Their conclusion was that VATS is more
effective in management patients with first
attack or recurrent PSP, with lower morbidity
and less costs compared to conservative
management.

Herrmann et al., (2016) conducted
retrospective study for 10-year period between
May 2003 and April 2012, 185 cases with first
attack PSP were managed with VATS
including wedge resection and parietal
pleurectomy. This study concluded that VATS
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