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Our Single-Port Video-Assisted thoracoscopic surgery
applications in the treatment of pneumothorax

Pnomotoraks Tedavisinde Tek Port Video Yardimli Torakoskopik Cerrahi

Uygulamalarimiz

Bayram METIN?, Sener YILDIRIM?, Gigdem UNAL KANTEKIN?, Halil T6ZUM?

ABSTRACT

In recent years, single-port VATS (video-assisted thoracoscopic
surgery) applications have become widespread in the surgical
treatment of spontaneous pneumothorax. In this study, the re-
sults of 16 patients with spontaneous pneumothorax who were
treated by single-port VATS were analyzed retrospectively. Four-
teen (87.5%) of the patients were male, 2 (12.5%) of them were
female, the average age of the patients was 28.50 (minimum:
18, maximum 63). All patients were evaluated according to the
affected side of the chest, preoperative clinical characteristics,
surgical procedures, postoperative clinical characteristics and
recurrence rates during the follow-up period. More than half
(56.3%) of the patients had a right and 43.82% of them a left
pneumothorax.The mean operation time ( 38.75 min), length of
surgical incision (2.5 cm), average amount of drainage (185.25
ml), mean postoperative duration of indwelling drain (4.13 days),
and mean postoperative hospital stay (5.13 days) were also es-
timated as included in parentheses. The patients suffered from
mild (62.5%), moderate (12.5%), and severe pain (25%) according
to their visual analogue scale (VAS) pain scores calculated within
the first 24-hours. There was no recurrence in any patients dur-
ing a mean of postoperative follow-up period of 12.50 months.
Single-port VATS applications with advantages of shorter port
incision length, operation , and drainage time and shorter hos-
pital stay will become commonly used in the treatment of pneu-
mothorax thanks to development of new surgical equipment and
increased experience in the future.

Key words: Video-assisted thoracoscopy, pneumothorax, single-port

(074

Son yillarda spontan pnémotoraksin cerrahi tedavisinde tek port
VATS (video yardimli torakoskopik cerrahi) prosediirlerinin kulla-
nimi yayginlasmaya baslamistir. Bu ¢alismada, klinigimizde tek
port VATS ile tedavi edilen 16 spontan pnémotoraksli hastanin
kayitlari retrospektif olarak incelendi. Olgularin 14 (%87,5)i er-
kek, 2 (%12,5)’si kadin, yas ortalamasi 28,50 (minimum: 18 mak-
simum 63) idi. Tiim hastalar pnémotoraksin tarafina, preopera-
tif klinik 6zelliklerine, cerrahi prosediirlerine, postoperatif klinik
ozelliklerine ve takipteki niiks oranlarina gére dederlendirildi.
Olgularin %56,3’linde sag, %43,8’inde sol pnémotoraks vardi.
Operasyon sliresi ortalama 38,75 dk., cerrahi insizyon boyutu or-
talama 2,5 cm, drenaj miktari ortalama 185,25 ml, postoperatif
dren kalis stiresi ortalama 4,13 giin, postoperatif hastanede kalis
siiresi ortalama 5,13 giin olarak hesapland. ilk 24 saatte Gérsel
Analog Skala (VAS) adri skoruna gére hastalarin %62,5’inde dii-
stik siddetli agri, %12,5’inde orta diizeyde agri, %25’inde siddetli
adri mevcuttu. Hastalarin ortalama 12,50 aylik postoperatif takip
sireleri boyunca higbir hastada niiks ile karsilasiimadi. Pnémoto-
raks tedavisinde tek port VATS uygulamalari, ileride gelistirilecek
yeni cerrahi ekipmanlar ve artacak tecriibeler ile daha kisa port
kesi uzunlugu, ameliyat siiresi, drenaj miktari, dren siiresi ve has-
tanede kalis siireleri ile daha yaygin kullanilir hdle gelecektir.

Anahtar kelimeler: Video torakoskopi, pnémotoraks, tek port

INTRODUCTION

Pneumothorax s a collection of free air in the pleural
cavity with resultant pulmonary collapse. Spontane-
ous pneumothorax is divided into two types accor-
ding to the presence or absence of an underlying

disease. If there is not an underlying disease, it is cal-
led “primary spontaneous pneumothorax” (PSP). If
there is another underlying lung disease (e.g. COPD,
tuberculosis), it is called “secondary spontaneous
pneumothorax” (SSP). The various methods of simp-
le observation, aspiration, tube thoracostomy, pleu-
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rodesis, thoracotomy and video-assisted thoracosco-
pic surgery (VATS) procedures are currently applied
in the treatment of PSP 1. Surgical treatment should
be considered in the first attack to prevent recurren-
ce in patients with prolonged air leak (>5 days), re-
current pneumothorax, contralateral pneumothorax,
bilateral pneumothorax, and also in pneumonecto-
mized patients, in individuals exposed to occupatio-
nal hazards (pilots, divers, etc.), and people living in
rural areas far awaya from a health center. An axillary
thoracotomy is mostly preferred and lateral thoraco-
tomy is less preferred among surgical thoracotomy
options. In the surgical treatment of spontaneous
pneumothorax in recent years, as an alternative to
thoracotomy with high morbidity, VATS has been
used prevalently. Up to now input methods with two,
three and four-ports have been frequently used as
VATS applications. In recent years, single-port VATS
procedure has become commonly used™. In this
study, the results of 16 patients with spontaneous
pneumothorax who were treated by single-port VATS
in our clinic have been reported.

MATERIALS and METHODS

The records of 16 patients with spontaneous pne-
umothorax who underwent single-port VATS in the
Department of Thoracic Surgery of Faculty of Medi-
cine of Bozok University between March 2013 and
June 2015 were analyzed retrospectively. Fourteen
(87.5%) patients were male, 2 (12.5%) patients were
female with an overall average age of 28.50 (18-63)
years. In all patients, pediatric fiberoptic bronchos-
cope was inserted through the intubation tube fol-
lowing a double-lumen intubation, and single-lung
ventilation was performed after controlling the loca-
lization of the intubation tube. In all patients, thoracic
cavity was entered with a trocar through the incision
made from the intersection of mid-axillary line and
6th intercostal space (mean: 2.5 cm, minimum: 2 cm,
maximum: 4 cm). Then the trocar was pulled back so
as to keep the camera of the thoracoscope in the tho-
rax, endoscopic instruments and staplers were easily
passed from the edge of the camera. The bullous area
was excised with the aid of staplers in patients with
bullous formation (Figure 1). Apical wedge resection

was definitely performed in patients without bullous
formation (Figure 2). In all patients, pleurectomy was
performed extending from the apical to the port hole
so as to stay away from the internal mammary artery
with the help of endoscopic dissectors and graspers
(Figure 3). After the control of bleeding and air leaka-
ge, the operation was terminated by placing a chest
drain through thoracoscopy incision. All lung tissue
samples and pleural fragments were sent to the pat-
hology laboratory for examination. After air leak was
stopped, drains were routinely kept two more days
and then they were pulled back. The control chest
X-ray was taken after a day in patients whose dra-
ins were pulled back, and the patients without pne-
umothorax were discharged from hospital. After all
patients were discharged, they were followed up at
polyclinics on postoperative 10, 30, 60, 90 days, 6
months, and one year.

Figure 1. View of the operative field.

Figure 2. Apical wedge resection procedure with the help of
stapler.
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Figure 3. Parietal pleura extracted by performing apical pleu-
rectomy.

Figure 4. The mean size of the surgical incision was 2.5 cm.

RESULTS

More than half 56.3% (n=9) of the patients had right,
and 43.82% (n=7) of them left pneumothorax. While
surgical procedures were performed in 56.3% (n=9)
of the patients because of recurrences, surgical pro-
cedure was performed in 43.82% (n=7) of the pati-
ents due to prolonged air leak lasting more than 7
days. The mean operation time was 38.75 minutes
(25-60 min). Median length of the surgical incision
was 2.5 cm (2-4 cm) (Figure 4). Any major intraopera-
tive complication did not occur. The average amount
of drainage was measured as 185.25 ml (100-600 ml).
The median dwelling time of the postoperative drain
was 4.13 days (3-13 days) which was extended up to
13 days in one of these patients due to the prolonged
postoperative air leak. The median duration of pos-
toperative hospital stay in patients was calculated as
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5.13 days (3-15 days). Postoperative pain treatment
was performed with intravenous paracetamol infu-
sed every 6 hours (Parol infusion). The pain during
the first 72 hours was evaluated by visual analogue
scale (VAS). Pain was classified as mild (0-4 pts), mo-
derate (5-7 pts), and severe (8-10 pts) pain. Within
the first the first 24 hours mild ( 62.5%; n=10), mo-
derate (12.5%; n=12.5) and, severe (25%; n:4) pain
was present in respective number of patients. Based
on VAS scores at 48 hours, pain was of mild (81.3%),
and moderate (18.7%) severity in respective number
of patients, while none of the patients suffered from
severe pain. Based on VAS scores at 72 hours, mild,
and moderate pain was detected in 93.8, and 6.2%
of the patients, respectively. While pneumonia was
observed in 1 (6.3%) patient in whom the duration
of drainage was extended up to 13 days due to pos-
toperative prolonged air leak in the postoperative
period. There was no any additional morbidity in the
remaining 15 patients. There was no disease recur-
rence in any patients during median postoperative
follow-up period of 12.50 months (minimum 2 mos,
maximum 30 mos). There were no significant correla-
tions between the incision length and the duration of
the operation (p:0.410), between the incision length
and the VAS pain score at 24 hours (p:0.447). betwe-
en the incision length and the dwelling time of the
postoperative drain (p:0.228), amad finally between
the incision length and the amount of the drainage
according to Pearson’s correlation test (p:0.399). In
all patients, the histopathology results of the pleural
specimens have been reported as active chronic ple-
uritis; and the parenchymal pathology results have
been indicated as sub-pleural bullae formation, blee-
ding areas and anthracosis.

DISCUSSION

PSP is mostly seen in healthy, young, tall and thin
men. It has been stated that the incidence rate
was 18-28/100000 in males, and 1.2-6/100000 in
females’2.

The main goal in the treatment of primary spontaneous
pneumothorax is to prevent air leakage into parench-
yma and recurrence after evacuation of air contained in
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the pleural space. There are many authors supporting
that observation, aspiration and tube thoracostomy
would be enough in the first attack in the treatment of
primary spontaneous pneumothorax. While recurrence
rate after the first attack is indicated as 23-50% in those
treated with non-surgical methods, the probability of
recurrence after 2 and more attacks rises to 60-80%.
The majority of surgeons prefer blebectomy/bullec-
tomy and parietal pleurectomy or abrasion procedures
in order to prevent recurrence. For this purpose, thora-
cotomy, multi-port VATS and single-port VATS (the latest
method) have been used?. Although compared to VATS
lower recurrence rates have been reported in thoraco-
tomy, abundant amounts of blood loss, severe postope-
rative pain and longer hospital stay are disadvantages
of thoracotomy?. VATS is a minimally invasive technique
which has less postoperative pain and it is preferred
more frequently thanks to its cosmetic results. Single-
port VATS application is developing as an alternative
to traditional practices. Endoscopic grasper, dissector,
stapler, and camera are inserted into the thoracic cavity
from single-port and bullectomy or blebectomy, pleuro-
desis, abrasion or pleurectomy are performed and the
chest tube is inserted from the same incision. Single-
port VATS was firstly applied in 6 patients with pneu-
mothorax in 1998*°. Because all instruments are under
the control of the surgeon in single-port, it has been sta-
ted that a higher cooperation was provided during the
use of other instruments with the camera®. In all of our
patients, port was pulled back after a 30-degree came-
ra was inserted into the chest without contaminating
10 mm port inserted through a median 2.5 cm incision
and then we have performed operations by pushing
forward our instruments all along the camera.

The postoperative recurrence rate was indicated as
0-17.9% in single-port VATS applications for sponta-
neous pneumothorax®%°, Eighty percent of the pos-
toperative recurrences have occurred within the first
five postoperative months®. The recurrence rate is
stated to be higher in children and in women®?. Ave-
rage age of our patients was 28.50 years and only 2
of our patients were female without any recurrence
in our series of 16 cases. These outcomes were con-
sistent with the relevant literature data.

It has been reported in early studies that this high re-
currence rate in VATS group compared to the thora-
cotomy resulted from inadequate monitorization of
blebs and bullae and bullectomy by VATS. However, it
has been reported in recent studies that recurrence
rates after VATS decreased with the developments in
thoracoscopic instruments®®. Moreover, it has been
stated that postoperative recurrence may be secon-
dary to smoking, the formation of bullae caused by
antibodies against alpha 1 antitrypsinin in nonsmokers
and abnormal degradation of elastic fibers of blebs?.

Some studies advocated that stapler line can be sup-
ported by different tissue adhesives, there is no cle-
ar consensus on that pleurodesis should be made by
using, pleurectomy, pleural abrasion or chemical me-
ans. It has been specified in some studies that mul-
tiple applications were performed in the same casel.
Protection of internal mammary artery in apical pleu-
rectomy is stated to be important in terms of the pro-
bability of coronary artery disease which will occur in
the future’. In all of our patients, we performed apical
pleurectomy extending from apex to port level so as to
protect the internal mammary artery anteriorly.

Since single-port VATS is performed through a sing-
le intercostal space it causes less pain3. Maximum
pain score was determined using the VAS pain sco-
ring system which is numbered between 0 and 10.
In studies performed, according to VAS pain scoring
system milder pain has been reported for the single-
port group>®!12 |n our cases in a way to support lite-
rature, lower pain scores were observed on postope-
rative 24, 48 and 2 hours in the majority of the cases
according to VAS pain score. Moreover, there were
also no significant correlations between the incisi-
on length and the VAS pain scores in the correlation
tests performed in our cases (p:0.447).

In some articles mean surgery times of 48.8 and 61.7
minutes have been reported in single-port VATS app-
lications. The authors stated that operative times fro
single-port applications were shortened to 30 minu-
tes in recent cases®!°. Median operative time was
38.75 min in our study. As has been reported in the
literature, in parallel with increases in our experien-
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ce operative time is shortened further and we could
reduce the operative times to 25 minutes in our last
cases. In our patients, there were also no significant
correlations between the incision length and the
operation time (p:0.410).

It has been stated in a study that the average amount
of postoperative drainage was 150170 ml in single-
port applications which was lower relative to other
multi-port interventions thanks to lesser number
of incisions®. The average amount of drainage was
determined as 185.25 ml in our cases. In our study,
there were no significant relationships between the
incision length and the amount of the drainage ac-
cording to the correlation test (p:0.399).

There are many studies indicating shorter drainage
times in single-port groups compared to multi-port
groups. In the literature, although the mean duration
of postoperative drainage varies between 1-4.6 days,
it has been stated that its duration was extended up
to 15 days in those with postoperatively prolonged
air leakage®®'*'2, In all our cases, we kept drain 2
more days in situ despite cessation of the air leakage
and duration of drainage was calculated as 4.13 days
in our study. Prolonged air leakage and pneumonia
have developed in one of our cases and duration of
the drainage was® days in this patient. There were
also no significant relationships between the incision
length and the postoperative dwelling of the drain in
the correlation test (p:0.228).

Although the length of hospital stay reportedly ran-
ged between 2-6 days, in complicated cases3length
of hospital stay up to 60 days has been reported®®
The average length of hospital stay of our patients
was consistent with the literature and it was calcula-
ted as 5.13 days.

The length of surgical incision was stated to be bet-
ween 2-4 cm3%1° The mean length of the surgical
incision in our patients was 2.5 cm (2-4 cm) in com-
patible with the literature. We believe that its length
will decrease more by improvement in endoscopic
surgical instruments technology in the future.
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Small number of cases in our study is a limitation
of our study with respect to age, and gender dist-
ribution and the evaluation of surgical procedures.
Single-port VATS applications in the treatment of
pneumothorax will become commonly used with the
advantages of shorter port incision, operation, dra-
inage, and hospitalization times, smaller amount of
drainage, thanks to developments of new surgical
equipments and increased experience in the future.
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