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Bilateral bullectomy through uniportal video-assisted
thoracoscopic surgery combined with contralateral
access to the anterior mediastinum®**

Bulectomia bilateral por cirurgia toracica video-assistida uniportal
combinada com acesso contralateral ao mediastino anterior

Nan Song, Gening Jiang, Dong Xie, Peng Zhang, Ming Liu, Wenxin He

Abstract

Ohjective: Video-assisted thoracoscopic surgery (VATS) has been a surgical intervention of choice for the treatment
of spontaneous pneumothorax (SP) with lung bulla. Our objective was to introduce a uniportal VATS approach
for simultaneous bilateral bullectomy and to evaluate its therapeutic efficacy. Methods: Between May of 2011
and January of 2012, five patients underwent bilateral bullectomy conducted using this approach. All of the
patients presented with bilateral SP. Preoperative HRCT revealed that all of the patients had bilateral apical
bullae. We reviewed the surgical indications, surgical procedures, and outcomes. Results: All of the patients were
successfully submitted to this approach for bilateral bullectomy, and there were no intraoperative complications.
The median time to chest tube removal was 4.2 days, and the median length of the postoperative hospital stay
was 5.2 days. The median postoperative follow-up period was 11.2 months. One patient experienced recurrence
of left SP three weeks after the surgery and underwent pleural abrasion. Conclusions: Bilateral bullectomy
through uniportal VATS combined with contralateral access to the anterior mediastinum is technically reliable
and provides favorable surgical outcomes for patients with bilateral SP who develop bilateral apical bullae.
However, among other requirements, this surgical procedure demands that surgeons be experienced in VATS
and that the appropriate thoracoscopic instruments are available.
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Resumo

Objetivo: A cirurgia tordcica video-assistida (CTVA) tem sido uma intervenc¢io de escolha para o tratamento de
pneumotdrax espontaneo (PS) com bolha pulmonar. Nosso objetivo foi apresentar uma abordagem de CTVA
uniportal unilateral para bulectomia bilateral e avaliar sua eficicia terapéutica. Métodos: Entre maio de 2011 e
janeiro de 2012, cinco pacientes foram submetidos a bulectomia bilateral por essa abordagem. Todos apresentavam
PS bilateral. A TCAR pré-operatoria mostrou que todos os pacientes tinham bolhas bilaterais no pulméo apical.
As indicacdes cirurgicas, os procedimentos de operacdo e os desfechos foram revisados. Resultados: Todos
os pacientes foram submetidos com sucesso a essa abordagem para bulectomia bilateral, sem complicacdes
intraoperatdrias. A mediana de tempo para a retirada do dreno tordcico foi de 4,2 dias, e a mediana do tempo
de hospitalizacdo no pds-operatorio foi de 5,2 dias. A mediana de sequimento pds-operatdrio foi de 11,2 meses.
Um paciente teve recidiva de PE do lado esquerdo trés semanas apds a cirurgia e foi submetido a abrasdo
pleural. Conclusées: A bulectomia bilateral utilizando CTVA uniportal combinada com acesso contralateral
ao mediastino anterior é tecnicamente confidvel e promove desfechos favordveis para pacientes com PS que
desenvolvem bolhas bilaterais no pulméo apical. Entretanto, para a realizacdo desse procedimento cirdrgico, sdo
necessarios cirurgidoes com experiéncia em CTVA, instrumentos toracoscopicos longos, entre outras exigéncias.

Descritores: Pneumotoérax; Cirurgia tordcica video-assistida; Cavidade pleural; Mediastino.
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Introduction

Spontaneous pneumothorax (SP) mostly affects
young, thin males.!” If not managed surgically,
SP still has a high recurrence rate (10-80%).?
Recurrence of SP is mainly caused by lung bulla.!”
Therefore, bullectomy is the preferred therapy for
recurrent SP. Video-assisted thoracoscopic surgery
(VATS) is the only acceptable strategy for the
treatment of SP.24 Currently, most surgeons prefer
VATS because it is a minimally invasive method for
the resection of lung bullae."® However, when the
SP and lung bullae are bilateral, either one-stage
bilateral bullectomy needs to be performed or
a second VATS procedure has to be performed
on the other side.” In the present study, we
describe a procedure of bilateral bullectomy using
uniportal VATS combined with a contralateral
access approach to the anterior mediastinum in
patients with bilateral SP.

Methods

Between May of 2011 and January of
2012, five patients with bilateral SP underwent
bilateral bullectomy through uniportal VATS
combined with contralateral access to the
anterior mediastinum at Shanghai Pulmonary
Hospital, Tongji University School of Medicine,
in Shanghai, China. Patient ages ranged from
16 to 19 years. In three patients, the bilateral
SP had developed first on just one side, whereas
it had developed on both sides simultaneously
in two other patients. In one patient, two 24F
chest tubes had to be inserted (one on each side),
because of massive bilateral lung collapse. The
characteristics of the five patients are displayed
in Table 1. Chest X-rays showed bilateral SP in
two patients (Figure 1A). All of the patients
underwent preoperative multidetector HRCT,
which revealed bilateral apical bullae in all of
the patients (Figure 1B). The data, including

Table 1 - Characteristics of the five patients with bilateral spontaneous pneumothorax.

Development of

Patient Gender Aeg;’s bilateral spontaneous AD
pneumothorax
1 Male 19 Simultaneous None
2 Male 17 Simultaneous None
3 Male 16 Alternate None
4 Male 19 Alternate None
5 Male 18 Alternate None

Clinical status at  Classification ~ Preoperative
admission of symptoms treatment
Chest tenderness/ Severe Bilateral closed
shortness of breath thoracic drainage
Chest tenderness Mild Symptomatic

and pain
Chest tenderness Mild Symptomatic
and cough
Chest tenderness Mild Symptomatic
Chest tenderness Mild Symptomatic

AD: associated (pulmonary or systemic) disease(s).

Figure 1 - In A, chest X-ray showing simultaneous bilateral pneumothorax (arrows). In B, CT scan of the
chest showing bilateral pneumothorax and bullae (arrows) in the apex of the lung.
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surgical time, time to chest tube removal, length
of hospital stay, postoperative complications,
and recurrences, were retrospectively reviewed.
All of the patients and their guardians were
informed of the benefits and risks of this new
VATS approach prior to the procedure.

The patients were placed in the supine
position (30° angle)—four and one being placed
left side down and right side down, respectively
(Figure 2), so that left-sided or right-sided VATS
was performed. After anesthesia, a double-lumen
endotracheal tube was inserted for selective lung
ventilation.

First, a 10-mm incision was made in the
seventh intercostal space at the midaxillary
line of the selected side for the placement of a
30° thoracoscope. Two 15-mm incisions were
made: one in the third intercostal space at the
anterior axillary line and one in the fourth or fifth
intercostal space at the anterior axillary line. With
the control of contralateral lung inflation, the
entire thoracic cavity on the operation side was
examined carefully, and the lung bullae found
were resected using an endostapler (Echelon 60
Endopath stapler; Ethicon Endosurgery Corp.,
Cincinnati, OH, USA). The mediastinal pleura
was then opened between the sternum and the
pericardium with an electric separating hook,
and an 8-to-10-cm incision was made into the
pleura under the sternum (Figure 3A). Selective
deflation of the contralateral lung and appropriate
inflation of the lung on the side of the operation
were carried out without complication. The 30°
thoracoscope and long grasping forceps were
inserted into the contralateral thoracic cavity
from the mediastinal pleura incision (Figure 3B).

Figure 2 - Intraoperative patient position.
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The contralateral thoracic cavity and lung were
examined (especially the apex of the contralateral
lung), and the apical bullae identified on the
HRCT scans were then localized (Figure 3C). The
contralateral apical lung bullae were held with
a long grasping forceps and resected with the
endostapler through the incision in the mediastinal
pleura (Figure 3D). In this step, the procedures
were carried out gently in order to avoid exerting
pressure on the heart when the thoracoscope,
the long grasping forceps, and the endostapler
device were inserted into the contralateral thoracic
cavity above the pericardium.

After bullectomy of the contralateral lung
had been performed, the pleural cavity on both
sides was carefully examined to ensure that all
of the bullae were removed. Pleural abrasion was
then performed on the ipsilateral side because
it was impossible to do so on the contralateral
side through the mediastinal access used in
this uniportal VATS procedure. At the end of
the procedure, a 24F chest tube was inserted
into the contralateral thoracic cavity via the
mediastinal incision, and the other end of that
tube exited one of the working incisions. A
28F tube was inserted into the thoracic cavity
on the ipsilateral side via the camera incision
(Figure 4). After confirmation had been made
that there was no active bleeding, the surgical
incision was closed.

Results

Through the procedure described, bilateral
bullectomy was successfully performed in all
five of the patients. The median surgical time
was 80 min (range, 65-90 min). The median
intraoperative blood loss was 50 mL. There
were no intraoperative complications, and
postoperative recovery was uneventful. The chest
tube was removed after a median of 4.2 days
(range, 3-7 days), and the median length of
postoperative hospital stay was 5.2 days (range,
4-8 days). The median follow-up period was
11.2 months (range, 8-17 months). One patient
experienced recurrence of contralateral SP three
weeks after the surgery and required VATS on
the contralateral side. During that procedure, no
bullae were identified and only pleural abrasion
was performed. At this writing, that patient had
shown no signs of recurrence.
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Figure 3 - Photographs taken during the procedure. In A, the incision is being made in the mediastinal
pleura between the sternum and the pericardium with a hook electrode. In B, a 30° thoracoscope and a long
grasping forceps are inserted into the contralateral thoracic cavity from the mediastinal pleura incision. In
C, the apical bulla of the contralateral lung is located. In D, the contralateral lung bulla is resected with an
endostapler device through the mediastinal incision.

Discussion

Generally, SP is found in young adults who
are tall and thin." There are various conservative
strategies for the treatment of SP, such as closed
drainage of the pleural cavity and intrathoracic
injection of an adhesion agent (such as hypertonic
glucose solution). However, if the HRCT scans
reveal obvious lung bullae, those conservative
treatments will be useless and there is a high risk
of recurrence.” Therefore, surgical resection of
the lung bullae is the most effective treatment
for recurrent SP, and most surgeons employ
minimally invasive VATS in order to excise the

lung bullae.®® According to the literature, most
lung bullae are bilateral, resulting in bilateral
pneumothorax.® Therefore, it is worth discussing
how to perform one-stage bullectomy for the
treatment of bilateral SP. One-stage sequential
bilateral VATS bullectomy has been considered
the best choice. However, that procedure causes
patients to suffer from more chronic incisional
pain and poor cosmetic outcomes, because of
multiple bilateral incisional wounds.®-'% Although
it has been reported that one-stage sequential
bilateral VATS bullectomy is safe and feasible
for the treatment of bilateral SP, bilateral
bullectomy using the VATS approach requires
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Figure 4 - Postoperative chest X-ray showing the
chest tube inserted through the mediastinal incision
to the contralateral thoracic cavity.

a longer surgical time,*'? which can increase
the risk of intraoperative complications.
Various studies have reported that unilateral
thoracotomy using transmediastinal access to the
contralateral lung, which is a minimally invasive
approach, is effective for the management of
bilateral lung lesions.!"'? Wu et al.(® were the
first to report the successful use of bilateral
bullectomy through unilateral VATS, in four
patients. More recently, Cho et al.'" introduced
a method of apicoposterior transmediastinal
access (between the esophagus and vertebrae) to
perform simultaneous bilateral VATS bullectomy.
In the present study, the procedures for bilateral
bullectomy were almost the same as those
described by Wu et al.,"» although the incision
in the anterior mediastinal pleura was smaller,
and a longer, longitudinal incision was made
in the mediastinum, under the sternum. That
incision was 8- to 10-cm in length, which is long
enough to allow exploration of the lung on the
contralateral side. 1t is of note that the incision
under the sternum is appropriate for resecting
apical lung bullae and offers a better operative
field at the contralateral pleural cavity than does
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an incision made between the esophagus and
the vertebrae.

As reported by Wu et al. and Cho et al.,("*'¥
patients undergoing bullectomy by means of
unilateral VATS approach experience less chronic
pain because there are fewer incisional wounds.
In addition, given that there is no incision in
the contralateral chest wall, those patients will
achieve better cosmetic outcomes, surgical times
will be shorter, and there will be less intraoperative
blood loss. Our median surgical time (80 min) was
shorter than that reported in previous studies.®?
Inserting two drainage tubes into only one side
of the thoracic cavity facilitates postoperative
ambulatory activities, shortens the time to chest
tube removal, and shortens the postoperative
hospital stay. Shorter surgical times and shorter
postoperative hospital stays also help reduce
hospital costs.

In our opinion, this surgical procedure has
some prerequisites. First, candidates for this
procedure must be carefully selected. The ideal
candidate is a tall, thin, young male. Since there
is little fat in the anterior mediastinum of such
patients, the mediastinal pleura can be readily
opened. Preoperative HRCT scans should show
that the contralateral bulla are located at the
apex of the upper lobe, so that they can be
easily reached with the grasping forceps and the
endostapler device, through the transmediastinal
incision. An experienced anesthetist is needed,
because a double-lumen endotracheal tube needs
to be inserted and re-inserted for selective lung
ventilation throughout the procedure. In addition,
long-handled, fine endoscopic instruments and
a 30° thoracoscope are needed for collecting the
contralateral lung bulla. Most importantly, this
surgical procedure should be performed only by
surgeons experienced in VATS.

By performing bullectomy through this
unilateral VATS procedure, we have accumulated
experience. The transmediastinal incision should be
made closer to the sternum, where the mediastinal
pleura is much thinner and can be easily opened.
This surgical procedure can be performed more
conveniently if the thoracoscopic approach is
carried out on the right side rather than on the
left side. Of the five patients who underwent
this surgery, only one was submitted to the
left side approach. The beating heart always
covers the surgical field when the endoscopic
instruments are inserted from the left thoracic
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cavity to the right. However, exerting pressure
on the heart with these instruments can cause
cardiac complications, such as arrhythmia.
Therefore, bullectomy through this unilateral
VATS procedure is more suitably performed on
the right side.

This procedure has some contraindications,
such as a history of sternotomy and intolerance
to one-lung ventilation because of accessibility.
1f such contraindications are present, one-stage
bilateral VATS bullectomy should be performed.

Our results demonstrate that bilateral
bullectomy using uniportal VATS combined with
contralateral access to the anterior mediastinum
is technically reliable and provides favorable
surgical outcomes for patients with bilateral
SP who develop bilateral bullae in the apical
lung. However, among other requirements, the
successful execution of this surgical procedure
requires that surgeons be experienced in VATS and
that the appropriate thoracoscopic instruments
be available.
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