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Foreword

Every thoracic surgeon needs “Tips and Tricks”! You never have enough of them
and any or all may come in handy someday.

The authors have run a very successful course for thoracic surgeons in
Birmingham, England, for many years. This textbook in many respects is an exten-
sion of that course. That course is predominantly for trainees, but this book is for
practitioners of every level. This book will become a resource for the everyday
problems and the occasional unusual one. The authors have selected an outstanding
group of “expert” contributors from around the world. This international group of
surgeons offers unique perspectives on a variety of problems facing thoracic
surgeons.

Lung failure is a challenging problem facing physicians and surgeons. There is
still an important role for lung volume reduction surgery (LVRS) in carefully
selected patients. LVRS is an important stand-alone procedure or as a “bridge” to
transplant. Both areas are ably covered by Drs. Wood and Mulligan who have exten-
sive experience with both.

In many parts of the world, lung infections and the management of complications
pose major challenges for thoracic surgeons. In some countries, these problems are
infrequent, but in other countries quite common. Drawing on the experience of sur-
geons who regularly deal with empyema, tuberculosis, and hydatid disease will be
invaluable to all. This is true of trauma management as well.

Mediastinal tumors are uncommon for most surgeons. However, they do occur
on a regular basis. Understanding the principles of management of tumors and asso-
ciated conditions is valuable.

Esophageal surgery is the most challenging area of commonly practiced thoracic
surgery. This book deals with benign and malignant disease. The authors are
acclaimed experts. Their chapters deal with technical aspects and important man-
agement issues.

I hope the thoracic surgery community looks forward to this important text as
much as I do. There is something in it for everyone: trainee or practicing surgeon.
ENJOY!

Boston, MA, USA Douglas J. Mathisen

vii



Preface

A number of textbooks and atlases of adult and Pediatric thoracic surgery have been
published. These are either textbooks for reference or descriptive atlases of opera-
tive techniques. Information relating to surgical results and outcomes is scattered in
the literature. Outcomes and complications in thoracic surgery are dependent on the
competence of the surgeon and the team. Surgical practice and operative technique
are transferred by competence-based training to the new generation of surgeons.
These surgeons require mentoring and support in their initial years of independent
practice. This is especially true for those carrying out occasional procedures or as a
sub-specialty interest in Pediatrics. The experts have acquired these skills by experi-
ence over the years, the knowledge gained is key to the outcome and reduction in
the complications associated with the surgery. We believe that this book will be a
useful resource to the trainee and the newly appointed thoracic surgeon.

This book includes 37 chapters that are aimed at the higher surgical trainees and
serve as a useful adjunct to all newly appointed adult and Pediatric thoracic sur-
geons. We believe the expert contributors have discussed pathology in their chapters
that may be useful to senior consultants undertaking surgery outside their comfort
zone. Thoracic surgery is a high-risk specialty and requires attention to detail. Tips
and tricks from experienced surgeons will contribute to improving outcomes and
reduce complications.

In spite of our objective to allow contributors freedom to share their experience,
tips and tricks of their surgical practice, we made every effort to achieve a uniform
style. The authors were carefully chosen for their recognized expertise from around
the world. The effort involved in making this textbook a reality has been exhausting
and exhilarating. We sincerely hope the final result does justice to the original aim.

We would like to express our gratitude for the time and expertise provided by all
the contributing authors. We express our sincere thanks to Melissa Morton, Senior
Editor, at Springer and her editorial assistants and project managers especially
Andre Tournois, Suganya Selvaraj and Georgette who have encouraged and helped
us throughout this project.

Birmingham, UK Dakshesh Parikh
Birmingham, UK Pala B. Rajesh
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Congenital Lung Malformations

Jorg Fuchs

Abstract

Congenital lung lesions are mostly diagnosed by a routine antenatal ultrasound
scanning. Many remain asymptomatic immediately after birth but are likely to
present later in life with symptoms of pneumonic infection or a persistent lesion
in adults can be confused with malignancy. Controversy amongst the surgeons is
to resect these asymptomatic lesions electively or to resect only if presented with
infection on follow-up. With the advent of thoracoscopic resections and reduced
morbidity with minimally invasive resections, elective resection has become
more attractive. There is definitely increased morbidity once the lesion becomes
infected with need for blood transfusion, wider resection, post-operative air leaks
and risk of conversion to open thoracotomy. The subspecialization in Pediatric
thoracic surgery may improve overall outcome of this and many other Pediatric
thoracic surgical conditions.

Keywords

Antenatal diagnosis - Congenital cystic lung lesions - Congenital pulmonary airway
malformations - Congenital cystic adenomatoid malformations - Pulmonary
sequestrations - Lung agenesis - Bronchopulmonary foregut cysts - Congenital
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4 J. Fuchs

1.1 Introduction

This chapter describes congenital malformations of the lung such as lung agenesis
and hypoplasia, congenital pulmonary adenomatoid malformation, lung sequestra-
tion, bronchopulmonary cysts and congenital lobar emphysema. All these entities
are rare and their incidences difficult to determine. Despite different hypotheses, the
aetiology of congenital lung malformations is not yet finally clear. Many of these
malformations can be detected antenatally. Clinical symptoms are vary from asymp-
tomatic course to life-threatening conditions [1].

Surgical treatment plays a key role for the successful treatment of all these enti-
ties with relatively low mortality and morbidity rates [2—4].

1.2  Lung Agenesis/Aplasia

Lung agenesis is very rare and includes absence of the bronchus, lung parenchyma
and pulmonary vessels. There are approximately 200 cases described in the litera-
ture. More than 50% of the patients may die within the first years of life. However,
some children with unilateral disease survived with a normal expectation of life
(Fig. 1.1). Relevant prognostic factors for survival are associated anomalies of the
heart, intestinal and urinary tract. Leading symptoms are dyspnoea, thoracic asym-
metry and a secondary scoliosis [5]. Clinical symptoms depend on the existence of
a uni- or bilateral affection. A respiratory distress syndrome is frequent; survival is
minimal in bilateral constellations. Pulmonary hypertension is the leading criterion
for the severity of the disease.

Lung hypoplasia implies a reduced number of alveoli and a hypoplasia of the
pulmonary artery. Lung hypoplasia is associated with several syndromes or

Fig. 1.1 Newborn with congenital unilateral lung agenenis on the left side. X-ray with complete
shifting of the mediastinum to the right side (a). Corresponding CT scan with complete absence of
the left lung (b)
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associations such as Potter syndrome, bilateral renal dysplasia, congenital diaphrag-
matic hernia, Scimitar syndrome, trisomy 13/15/18 or a severe scoliosis [6].

The diagnosis is established through chest X-ray, CT scan, echocardiography
and bronchoscopy. The initial treatment includes a wide spectrum of measures
ranging from supportive care such as a simple oxygen application to ECMO ther-
apy. The further therapeutic approach depends on the underlying disease and has to
take the surgical correction of associated congenital malformations into account
[7, 8].

1.3  CysticLung Lesion

Isolated lung cysts are malformations of the terminal respiratory tract and histologi-
cally include cartilage, smooth muscles and glandular structures. They occur as
singular or multiple cysts (Fig. 1.2). Incidence rates are notably higher in patients
with Down syndrome in combination with congenital heart disease.

Clinical symptoms during the newborn period are varying depending on the size
of the lesions and ranging from nearly asymptomatic clinical conditions to a severe
respiratory distress syndrome. A pneumothorax with mediastinal shift caused by a
cyst rupture can occur as emergency situation in every age group. Later, infections
(pneumonia or lung abscess) are the leading symptom.

The treatment depends on the clinical symptoms and the size of the cyst.
Spontaneous regression is possible. However, in symptomatic cases, the treatment
of choice is the surgical resection. Whenever possible a lung sparing surgery should
be performed (enucleation or wedge resection) [9]. Multiple cysts localized in one
lobe can be managed by lobectomy. The best surgical approach is VATS. However,
conventional thoracotomy should be preferred in cases of severe respiratory com-
promise or infection because of intolerance of the intrathoracic pressure during tho-
racoscopy or adhesions after an inflammation with difficulties to identify the
anatomical structures [10, 11].

Fig. 1.2 Congenital lung cyst in a 2-year-old girl, diagnosed after a simple respiratory infection.
Extension of the isolated cyst on CT scan (a, b). Completely excised specimen after thoracoscopic
resection (¢)
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1.4  Congenital Pulmonary Airway Malformation CPAM

The term “congenital pulmonary airway malformation” (CPAM) has been recently
introduced in the nomenclature for the historical description of the former congeni-
tal cystic adenomatoid malformation (CCAM). The incidence is approximately
1:25,000-35,000. This malformation accounts for 25% of all congenital lung mal-
formations and is mainly located on the left side (60%). Bilateral involvement is
rare and occurs in approximately 6% of all cases. In up to 25%, a hybrid lesion
(CCAM + lung sequestration) can be identified. There exist different clinical and
histopathological classifications of CPAM (Table 1.1) [2].

Histologically, the CPAM has mainly four different appearances, which include
polypoid changes of the mucosa, presence of mucous-secreting cells, absence of
cartilage and inflammation.

The routine ultrasound examination in the second pregnancy trimester is reli-
able. The accuracy of the antenatal diagnostic workup in congenital lung lesions
can be improved through MRI. Regarding the clinical risk stratification, prenatal
ultrasound is able to distinguish between the macrocystic (single or multiple cysts
with a diameter larger than 5 mm, good prognosis) and microcystic (solid mass
with cysts smaller than 5 mm, poor prognosis) subtype. Meanwhile the CPAM
volume-to-head circumference ratio (CVR) plays an additional key role for the
risk stratification. CVR > 1.6 is predictive for a high risk of hydrops with poor
prognosis. This parameter represents an indication for a possible prenatal inter-
vention (laser ablation, thoraco-amniotic shunting) including lung resection as an
EXIT (ex utero intrapartum therapy) procedure. However, the first step is the
maternal steroid administration with a response in up to 90% of all cases. Therefore
the maternal steroid administration can significantly improve the foetal survival
(2,3, 12].

Postnatal clinical symptoms include acute respiratory distress syndrome (approx-
imately 60-80% of all cases), later recurrent pulmonary infections in the CPAM
area, failure to thrive and reactive airway disease. Previously it has been postulated

Table 1.1 Classification of CPAM [37, 38]

Anatomical classification
(prenatal ultrasound) Stocker classification (classical)
Size of the cysts Macrocystic: >5 mm I: >2cm
Microcystic: <5 mm II: <2 cm
III: solid
Associated malformation Microcystic 1I
Prognosis
* Favourable Macrocystic I
* Unfavourable Microcystic 11T
Echogenicity in ultrasound
* Solid Microcystic 111
e Cystic Macrocystic L 1T
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that the mesenchymal tissue of CPAM possesses a neoplastic potential. Malignant
transformations (bronchoalveolar carcinoma, pulmoblastoma, rhabdomyosarcoma
and myxosarcoma) have been described in 2—-14% [13-15].

Most authors recommend contrast CT scan or MRI in older children as postnatal
imaging for an exact description of the malformation and identification of a hybrid
lesion or an atypical blood supply.

Respiratory compromises in neonates are almost always indication for an emer-
gency lobectomy via conventional muscle-sparing thoracotomy or thoracoscopy
(Fig. 1.3). In rare cases of multilobular involvement, a pneumonectomy or paren-
chyma preserving surgery might be indicated. Pneumonectomy performed in young
infant is highly morbid condition and may result in mortality.

There exists a controversial debate in the literature regarding the role of surgi-
cal treatment in asymptomatic cases. Arguments for observation are the unknown
natural history with the chance of spontaneous regression [12]. Reasons for the
surgical treatment are the high risk of infection, which may render surgery more
difficult, the malignant transformation without typical signs in imaging, the risk of

y "

Fig. 1.3 CPAM in a newborn, antenatally diagnosed in the 22nd Gestational week. Ultrasound
scan during pregnancy (a). Postpartal chest X-ray (b). Postpartal CT scan with a mediastinal shift
to the right side (c¢). Postoperative chest X-ray after thoracoscopic lower lobe resection on day 8
after birth (d)
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pneumothorax because of a rupture of the cyst and the fast post-operative recovery
in young asymptomatic children [16]. The optimal time point for an elective surgi-
cal treatment in asymptomatic children is the third to sixth month of life because of
the compensatory lung growth up to 5 years of age [15, 17].

1.5 Congenital Lobar Emphysema

Congenital lobar emphysema (CLE) is characterized by a lobar overexpansion
based on a bronchial pathology. In this condition the passage of air takes place into
the lobe during inspiration, whereas there is only a limited expulsion of air during
expiration (air trapping). There exist several reasons for the bronchial pathology
(endobronchial obstruction through inspissated mucus, dysplasia of the cartilages
and extrinsic obstruction caused by an aberrant vessel) [18]. The left upper lobe is
involved in up to 50% of cases followed by the right middle lobe and right upper
lobe. The pathology in the lower lobes is extremely uncommon.

Clinical symptoms vary widely ranging from very mild symptoms with a spo-
radic diagnosis to acute respiratory distress syndrome including a foetal hydrops.

The prenatal diagnosis is established through the classical ultrasound scan or
MRI. In these examinations CLE can be distinguished from other congenital lung
malformations. In approximately 25-50% of all cases, postnatal diagnoses are made
directly after birth. Here, the diagnostic tools are chest X-ray and CT scan. An echo-
cardiography is necessary to exclude cardiac malformations; a preoperative bron-
choscopy is essential for delineation of an intrinsic cause for CLE.

In the constellation of mild clinical symptoms, a conservative treatment can be
successful. If the child presents with respiratory distresses, an emergency thoracot-
omy is indicated [19]. The anaesthesiological management during surgery might be
a challenge because of the air trapping with a massive overextension of the affected
lobe. A selective intubation can prevent this problem, but this depends on the clini-
cal tolerance of the child. The thoracoscopic resection may be difficult because of
the small working space resulting from the rigid overextended lobe; it may be pos-
sible only in selected cases (Fig. 1.4).

1.6 Lung Sequestration

Lung sequestration is represented by a microcystic mass of non-functioning pulmo-
nary tissue without communication to the main tracheobronchial tree. Two different
forms of lung sequestrations: extrapulmonary and intrapulmonary sequestrations
are described. An extrapulmonary lung sequestration is completely separated from
the normal lung tissue and incorporated by separate covering visceral pleura. It can
appear above, within and below the level of the diaphragm and has a separate arte-
rial blood supply from the aorta (Fig. 1.5). Associated occurrence of other congeni-
tal malformations (CDH, congenital heart disease, skeletal abnormalities) is
frequent. Extralobar sequestrations predominantly occur in males (3:1) [2]. In some
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P

Fig. 1.4 Congenital lobar emphysema in a 4-week-old newborn. Conventional X-ray with an
overexpansion of the right lung (a). Corresponding CT scan with the pathology in the middle lobe
(b, ¢). Postoperative X-ray after thoracoscopic middle lobe resection (d)

cases the atypical blood supply can lead to a high cardiac output failure. Under these
circumstances an emergency treatment might become necessary (surgery or coil-
ing). The venous drainage is systemic or through the portal vein.

In contrast, an intrapulmonary sequestration is usually refined to one single lung
lobe (predominance of the left side). Communications with the oesophagus or stom-
ach are possible in 10% of all cases. Bilateral cases and so-called hybrid lesions
(combination of CPAM and intrapulmonary lung sequestration) are uncommon.

The venous drainage of the lung sequestration is mainly into the pulmonary
vein but can be variable and from the diagnostic point of view a challenging aspect
(Fig. 1.5) [20].

Clinical symptoms range from asymptomatic situations over recurrent infections
with haemoptysis to emergency situations in cases of high cardiac output failure. In
analogy to the CPAM, a foetal hydrops can occur in some cases resulting from the
compression of the inferior cava vein compromising the cardiac output.
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Fig. 1.5 Extrapulmonary lung sequestration in a 6-month-old baby, diagnosed antenatally. CT
scan (reconstruction) (a) and Doppler ultrasound (b) with an atypical arterial blood supply from
the abdominal aorta. Intraoperative aspect before (¢) and after (d) ligation of the vessels within the
inferior pulmonary ligament

The prenatal diagnosis has an important significance in lung sequestration. The
classical appearance on prenatal ultrasound is an echodense and homogeneous
structure with an atypical blood supply detected on Doppler ultrasound. However,
differentiation from CPAM, hybrid lesions or neuroblastoma can be challenging.
Adzick et al. reported that 75% of antenatally diagnosed bronchopulmonary seques-
trations can resolve spontaneously [21].

The postnatal diagnostic workup includes chest X-ray, Doppler ultrasound with
identification of the blood supply, thoracic CT scan and in selected cases an angiog-
raphy [22].

Lobectomy is the treatment of choice in intrapulmonary sequestrations, whereas
simple resection (enucleation) is preferred in isolated extrapulmonary sequestra-
tions. The thoracoscopic approach should be chosen in all cases of extrapulmonary
sequestration. It is a safe and fast surgical procedure, which often makes a chest tube
unnecessary. The feeding systemic arterial vessels are mostly located in the inferior
pulmonary ligament and arise from the abdominal aorta. Therefore a careful dissec-
tion of the ligament is necessary through which a severe bleeding is prevented.
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Fig.1.6 Intrapulmonary lung sequestration within the left lower lobe in a 5-year-old boy. Conventional
chest X-ray (a). CT scan with compression of the healthy upper lobe (b). Vascular reconstruction
showing an atypical blood supply with two arteries from the aorta (c). Intraoperative view on the two
arteries within the inferior pulmonary ligament (d). Completely resected lower lobe (e)

Lobectomies can be performed as an open or thoracoscopic procedure. They are
mainly depending on the expertise of the surgeon. In the literature there is a contro-
versial discussion between promotion of lungs sparing procedures (wedge resec-
tion) and lobectomies (Fig. 1.6). Atypical or nonanatomic lung resections often lead
to recurrent infections and should be avoided. The optimal time point for surgery is
within the first 3—6 months of life [2, 17].

1.7  Bronchogenic Cyst

A bronchogenic cyst develops from an abnormal budding from the tracheobronchial
tree. It is usually located along the trachea and bronchial structures. However, so-
called ectopic location has been described within the lung parenchyma or in the
tongue, the neck or below the diaphragm [23].

Histologically, the wall of the cysts is lined by ciliated columnar epithelium.
Some cysts may contain cartilage, and they can have a communication with the
tracheobronchial tree.

The clinical spectrum is wide and ranges from asymptomatic children over respi-
ratory symptoms in the newborn period to complications such as infections includ-
ing lung abscess, atelectasis or haemorrhage.

The diagnosis can be made antenatally using ultrasonography. In older children
the pathology is possibly detected as an incidental finding during investigation for
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Fig. 1.7 Bronchogenic cyst in a boy with recurrent pulmonary infection. MRI showing a cyst
filled with fluid (a, b). Intraoperative aspect during thoracoscopy before (¢) and after (d) resection.
The main bronchus has been sutured because of a connection from the cyst to the bronchial tree

infections or on a chest X-ray. CT scan or MRI can confirm the diagnosis displaying
a homogeneous mass with smooth margins.

Complete excision of the cysts is the treatment of choice (Fig. 1.7). Malignant
transformations have been described. A lobectomy is necessary in cases of intrapul-
monal cysts. The majority of affected patients can be managed using a thoraco-
scopic approach [2, 24].

1.8  Technical Tips and Tricks for Thoracic Surgery
in Congenital Lung Malformation

1.8.1 Thoracoscopic Resection

One of the important aspects for a successful thoracoscopic lung resection is a good
selection of the patients. Candidates for MI lung surgery should be in clinically sta-
ble conditions without additional major congenital malformations such as heart dis-
eases. Previous pneumonia is a risk factor for conversion to open surgery [25, 26]. In
small children MIS for thoracic pathologies is possibly limited because of the disten-
sion of the affected lobe or the rigidity of pulmonary structures (e.g. lobar emphy-
sema). This results in a small working space within the chest. Also, mechanical
ventilation during surgery can be relevantly hampered because of lung compression
and increased intrathoracic pressure. Finally, the intraoperative carbon dioxide
uptake might represent an anaesthesiological issue that needs further evaluation [27].
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Fig. 1.8 Technical aspects of thoracoscopic lung resection with demonstration of the position of
the child (a). Trocar positioning for an upper lobe resection (b), and for a middle/lower lobe resec-
tion (c¢). Exploration of the pulmonary arteries within the fissura (d). Dissection and ligation of the
pulmonary vein (e). Retrieval of a CPAM through a 2 cm trocar incision (f)

The procedures should be performed in a lateral decubitus position and if possi-
ble using single lung ventilation. Single-lung ventilation leads to a larger working
space and can be realized in infants and children below 6 years of age by a main
stem intubation or by blocking the ipsilateral bronchus using a Fogarty® catheter. In
older children (above 25 kg), the anaesthesiologist can use a commercial double-
lumen endotracheal tube [28]. In noninflammatory congenital lung malformations,
destruction of the affected lobe with bipolar forceps or LigaSure® can improve the
working space. This is nearly necessary in all cases of CPAM or CLE [29, 30].

For the surgical procedures 3 or 4 ports are necessary. Positioning of the trocars
depends on the procedure and is different for the lower/middle and upper lobe resec-
tions (Fig. 1.8). However, different options for the trocar positions have been sug-
gested. Finally, trocar positions depend on the personal experience of the surgeon
and the access to the anatomical structure within the lobar fissure from anterior or
posterior. Initially, the chest should be insufflated only with a low pressure in order
to induce a collapse of the lung and to allow adaptation of the child. The initial pres-
sure should not exceed 3 mmHg (flow 1.5 L/min) and should then slowly be raised
to 5-6 mmHg. Dissection of the anatomical structures should be performed with the
monopolar hook. This device gives a comparatively good tactile feedback to the
surgeon. It allows an accurate visualization of the border between the different ana-
tomical structures and sufficiently seals the vessels located around the bronchus
wall or feeding the lymph nodes. However, other surgeons strictly promote
LigaSure® for dissection.

In contrast to the open approach, the chronological order of dissection of ana-
tomical structures is management of the lung arteries, then bronchus and finally
pulmonary veins.
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For the upper lobe resections, a 5 mm camera port should preferably be placed
in the mid-axillary line. The two working trocars should be inserted in the posterior
and anterior axillary line cranially to the camera port. After identification of the
interlobar fissure, the segmental artery A2 has to be clipped or sealed. In the next
step, Al and A3 have to be identified. This can be difficult because of the overlying
pulmonary veins V1-3, which must be divided beforehand. The preservation of V4
and V5 is mandatory to protect the venous drainage from the middle lobe or lingula.
After this step the main bronchus and the segmental bronchus B1-3 are identified.
The transection of the bronchus can be realized in infants with clips or suturing in
older children with a meanwhile available 5 mm stapler or 10 mm stapler device.
The separation of the lobes is facilitated using the LigaSure® [31].

For the lower/middle lobe resections, the camera port should be positioned in the
anterior axillary line. The working ports are then located cranially and caudally
from the camera trocar in the mid-axillary line. The first step is the dissection of the
oblique fissure with identification of the pars basalis including the arteries A6, A4/5
and A2. After clipping or sealing the feeding arteries, identification of the lower
bronchus with the branches B6, B4/5 and B7-10 is possible. The bronchus manage-
ment should be realized in the same fashion as described above. An intraoperative
bronchoscopy can be helpful to identify all these structures, especially in cases of
anatomical variations. There exist several classical variations in the segmental arter-
ies A4 and A5 [32]. However, the key for a successful thoracoscopic lung resection
is the consequent dissection and identification of all anatomical structures, which
allows the unambiguous assignment of vessels and bronchi to the specific lobes
[33]. The final step is the dissection of the inferior pulmonary ligament with dissec-
tion of the lower branches of the pulmonary vein from V4/5. A transthoracic traction
suture through the lower lobe allows an excellent exploration of the inferior pulmo-
nary vein, and a safe ligation of this vein is possible (Fig. 1.8).

The removal of the resected lung specimen is usually possible through the exten-
sion of a port incision (2-3 cm). Certainly, a destruction of the resected lobe helps
retrieving the specimen. This procedure has no negative impact for the histological
investigation.

Minimally invasive lung segmentectomies have been described by several
authors being applicable for segment 6, lingula segments and upper lobe segments.
The thoracoscopic segmentectomy is a challenging procedure with higher compli-
cation rates compared to lobectomies [34]. The border between affected segments
and healthy lung tissue is identifiable after dissection of the segmental bronchus
following the ventilation of the lower lobe [25].

1.9  Muscle-Sparing Thoracotomy

Whenever possible a thoracotomy should be performed as muscle-sparing postero-
lateral procedure. Historically, the classical posterolateral approach has been the
gold standard as access to the thoracic cavity. However, this is one of the most pain-
ful surgical incisions. The muscle-sparing thoracotomy (MST) means less acute and
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chronic pain, a better function of lung and shoulder, faster recovery and superior
cosmetic results [35]. MST is realized performing a skin incision of 5-10 cm length
in line with the fourth or fifth intercostal space. The latissimus dorsi muscle and the
trapezius muscle are exposed, and the triangle fascia is incised along the posterior
border of the latissimus; the serratus fascia is incised in the same way. A small
retractor is used to spread the ribs, while a second retractor is placed at a right angle
to retract the latissimus anteriorly and the paraspinal muscles posteriorly. Generally,
the incision through the fifth intercostal space is the optimal approach for an excel-
lent visualization of nearly all congenital anomalies. In cases of intrapulmonary
lung sequestration on the left lower lobe, the sixth intercostal space may permit a
better overview and handling of the anomalous vessels. Management of the malfor-
mation starts with the dissection of lung arteries, followed by ligation of the pulmo-
nary vein. Now the lung lobe is sufficiently mobile and the bronchial tree can easily
be managed. Generally, surgeons should carefully close the bronchus without nar-
rowing the neighbouring airways. This can be realized with a separate surgical sup-
ply of the subsegment bronchus (e.g. B6 and B7-10 on the lower lobe resection to
prevent a stenosis on the remnant B4/5) [36].

References

—

. Adzick NS. Management of fetal lung lesions. Clin Perinatol. 2003;30(3):481-92.

2. Azizkhan RG, Crombleholme TM. Congenital cystic lung disease: contemporary antenatal
and postnatal management. Pediatr Surg Int. 2008;24(6):643-57.

3. Baird R, Puligandla PS, Laberge JM. Congenital lung malformations: informing best practice.
Semin Pediatr Surg. 2014;23(5):270-7.

4. Aspirot A, Puligandla PS, Bouchard S, Su W, Flageole H, Laberge JM. A contemporary evalu-
ation of surgical outcome in neonates and infants undergoing lung resection. J Pediatr Surg.
2008;43(3):508-12.

5. Nazir Z, Qazi SH, Ahmed N, Atig M, Billoo AG. Pulmonary agenesis—vascular air-
way compression and gastroesophageal reflux influence outcome. J Pediatr Surg.
2006;41(6):1165-9.

6. Page DV, Stocker JT. Anomalies associated with pulmonary hypoplasia. Am Rev Respir Dis.
1982;125(2):216-21.

7. Backer CL, Kelle AM, Mavroudis C, Rigsby CK, Kaushal S, Holinger LD. Tracheal recon-
struction in children with unilateral lung agenesis or severe hypoplasia. Ann Thorac Surg.
2009:88(2):624-30.

8. Berrocal T, Madrid C, Novo S, Gutierrez J, Arjonilla A, Gomez-Leon N. Congenital anomalies
of the tracheobronchial tree, lung, and mediastinum: embryology, radiology, and pathology.
Radiographics. 2004;24(1):e17.

9. Lal R, Lama TK, Bhatnagar V. Congenital lung cyst. Eur J Pediatr Surg. 1999;9(5):334-6.

10. Mattioli G, Buffa P, Granata C, et al. Lung resection in pediatric patients. Pediatr Surg Int.
1998;13(1):10-3.

11. Rothenberg SS. Thoracoscopic lung resection in children. J Pediatr Surg. 2000;35(2):271-4.

12. Tsao K, Hawgood S, Vu L, et al. Resolution of hydrops fetalis in congenital cystic adenoma-
toid malformation after prenatal steroid therapy. J Pediatr Surg. 2003;38(3):508-10.

13. Libretti L, Ciriaco P, Casiraghi M, Arrigoni G, Zannini P. Pleuropulmonary blastoma in the
area of a diagnosed congenital lung cyst. Ann Thorac Surg. 2008;85(2):658—-60.

14. Priest JR, Williams GM, Hill DA, Dehner LP, Jaffe A. Pulmonary cysts in early childhood and

the risk of malignancy. Pediatr Pulmonol. 2009;44(1):14-30.



J.Fuchs

15.
16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Puligandla PS, Laberge JM. Congenital lung lesions. Clin Perinatol. 2012;39(2):331-47.
Laberge JM, Puligandla P, Flageole H. Asymptomatic congenital lung malformations. Semin
Pediatr Surg. 2005;14(1):16-33.

Beres A, Aspirot A, Paris C, et al. A contemporary evaluation of pulmonary function in chil-
dren undergoing lung resection in infancy. J Pediatr Surg. 2011;46(5):829-32.

Azizkhan RG, Grimmer DL, Askin FB, Lacey SR, Merten DF, Wood RE. Acquired lobar
emphysema (overinflation): clinical and pathological evaluation of infants requiring lobec-
tomy. J Pediatr Surg. 1992;27(8):1145-51.

Cataneo DC, Rodrigues OR, Hasimoto EN, Schmidt AF Jr, Cataneo AJ. Congenital lobar emphy-
sema: 30-year case series in two university hospitals. J Bras Pneumol. 2013;39(4):418-26.
Alivizatos P, Cheatle T, de Leval M, Stark J. Pulmonary sequestration complicated by anoma-
lies of pulmonary venous return. J Pediatr Surg. 1985;20(1):76-9.

Adzick NS, Harrison MR, Crombleholme TM, Flake AW, Howell LJ. Fetal lung lesions: man-
agement and outcome. Am J Obstet Gynecol. 1998;179(4):884-9.

Saeed A, Kazmierski M, Khan A, McShane D, Gomez A, Aslam A. Congenital lung lesions:
preoperative three-dimensional reconstructed CT scan as the definitive investigation and surgi-
cal management. Eur J Pediatr Surg. 2013;23(1):53-6.

Vaos G, Zavras N, Antypas G. Bronchogenic cyst of the lung mimicking a pulmonary hydatid
cyst in a child. Pediatr Surg Int. 2005;21(5):383-5.

Rothenberg SS. Thoracoscopic pulmonary surgery. Semin Pediatr Surg. 2007;16(4):231-7.
Rothenberg SS, Shipman K, Kay S, et al. Thoracoscopic segmentectomy for congenital and
acquired pulmonary disease: a case for lung-sparing surgery. J Laparoendosc Adv Surg Tech
A.2014;24(1):50-4.

Vu LT, Farmer DL, Nobuhara KK, Miniati D, Lee H. Thoracoscopic versus open resection for
congenital cystic adenomatoid malformations of the lung. J Pediatr Surg. 2008;43(1):35-9.
Bishay M, Giacomello L, Retrosi G, et al. Hypercapnia and acidosis during open and thora-
coscopic repair of congenital diaphragmatic hernia and esophageal atresia: results of a pilot
randomized controlled trial. Ann Surg. 2013;258(6):895-900.

Dingemann C, Zoeller C, Bataineh Z, Osthaus A, Suempelmann R, Ure B. Single- and double-
lung ventilation in infants and children undergoing thoracoscopic lung resection. Eur J Pediatr
Surg. 2013;23(1):48-52.

Rothenberg SS. First decade’s experience with thoracoscopic lobectomy in infants and chil-
dren. J Pediatr Surg. 2008;43(1):40—4.

Rothenberg SS, Middlesworth W, Kadennhe-Chiweshe A, et al. Two decades of experience
with thoracoscopic lobectomy in infants and children: standardizing techniques for advanced
thoracoscopic surgery. J Laparoendosc Adv Surg Tech A. 2015;25(5):423-8.

Albanese CT, Sydorak RM, Tsao K, Lee H. Thoracoscopic lobectomy for prenatally diagnosed
lung lesions. J Pediatr Surg. 2003;38(4):553-5.

Seitz G, Warmann SW, Szavay PO, et al. Thoracoscopic lobectomy as a treatment option for
persistent middle lobe syndrome in children. Pediatr Int. 2010;52(2):e79-81.

Fuchs J, Kirschner HJ, Warmann SW, Schellinger K, Baden W, Szavay P. Thoracoscopic ana-
tomical lung resection in children. Zentralbl Chir. 2007;132(3):247-50.

Johnson SM, Grace N, Edwards MJ, Woo R, Puapong D. Thoracoscopic segmentectomy for
treatment of congenital lung malformations. J Pediatr Surg. 2011;46(12):2265-9.

Kunisaki SM, Powelson IA, Haydar B, et al. Thoracoscopic vs open lobectomy in infants and
young children with congenital lung malformations. J Am Coll Surg. 2014;218(2):261-70.
Mattioli G, Asquasciati C, Castagnetti M, Bellodi S, Rossi G, Jasonni V. Muscle-sparing tho-
racotomy combined with mechanically stapled lung resection for benign lung disorders: func-
tional results and quality of life. Pediatr Surg Int. 2006;22(6):491-5.

Adzick NS, Harrison MR, Glick PL, et al. Fetal cystic adenomatoid malformation: prenatal
diagnosis and natural history. J Pediatr Surg. 1985;20(5):483-8.

Stocker JT, Madewell JE, Drake RM. Congenital cystic adenomatoid malformation of the
lung. Classification and morphologic spectrum. Hum Pathol. 1977;8(2):155-71.



	Foreword
	Preface
	Contents
	Part I: Lung
	1: Congenital Lung Malformations
	1.1	 Introduction
	1.2	 Lung Agenesis/Aplasia
	1.3	 Cystic Lung Lesion
	1.4	 Congenital Pulmonary Airway Malformation CPAM
	1.5	 Congenital Lobar Emphysema
	1.6	 Lung Sequestration
	1.7	 Bronchogenic Cyst
	1.8	 Technical Tips and Tricks for Thoracic Surgery in Congenital Lung Malformation
	1.8.1	 Thoracoscopic Resection

	1.9	 Muscle-Sparing Thoracotomy
	References

	2: Lung Volume Reduction Surgery for Severe Emphysema
	2.1	 Introduction
	2.2	 The National Emphysema Treatment Trial
	2.3	 Patient Assessment
	2.3.1	 Symptoms
	2.3.2	 Preoperative Work-Up

	2.4	 Patient Preparation
	2.5	 Operative Technique
	2.5.1	 Anesthetic Management
	2.5.2	 Sternotomy Approach to LVRS
	2.5.3	 VATS Approach to LVRS

	2.6	 Postoperative Management
	2.7	 Alternative Interventions for Severe Emphysema
	References

	3: Primary Tumours
	3.1	 Introduction
	3.2	 Assessment of Surgical Risk
	3.3	 Surgical Approaches and Extent of Lung Resection
	3.4	 Extent of Lung Resection
	3.4.1	 Sublobar Resection

	3.5	 Extended Lymphadenectomy Versus Systematic Lymph Node Sampling
	3.6	 Surgery for Early-Stage NSCLC (Stage I and Stage II)
	3.6.1	 Video-Assisted Thoracoscopic Surgery Lobectomy Versus Open Lobectomy

	3.7	 Surgery for Locally Advanced NSCLC (Stage IIIA)
	3.7.1	 Surgery for T3N1
	3.7.2	 T4 Disease
	3.7.3	 T1–T3 N2 Disease

	References

	4: Pulmonary Metastases
	4.1	 Introduction
	4.1.1	 Not Every Lung Nodule Is a Metastasis
	4.1.2	 Surgical Approach: Different Ways to Remove Lung Metastases
	4.1.2.1	 Is VATS Indicated for Resection of Pulmonary Metastases?

	4.1.3	 VATS Technique
	4.1.4	 Finding Difficult Lesions
	4.1.4.1	 Open Surgical Approach: Unilateral Disease

	4.1.5	 Thoracotomy
	4.1.6	 Central Lesions
	4.1.7	 Open Surgical Approach: Bilateral Disease
	4.1.8	 Sternotomy
	4.1.9	 Bilateral Anterior Thoracotomies

	4.2	 Is Repeat Metastasectomy Feasible?
	References

	5: Lung Transplantation
	5.1	 Introduction
	5.2	 Donor Assessment and Management
	5.3	 Operative Technique
	References


	Part II: Infections
	6: Empyema Thoracis
	6.1	 Introduction
	6.2	 Technical Tips and Tricks of Video-Assisted Thoracoscopic Debridement of Empyema
	6.2.1	 Review the Radiologic Evidence

	6.3	 Tips and Tricks to Avoid and Deal with Intraoperative Anticipated and Unanticipated Complications
	6.4	 Alternative Methods of Empyema Management
	6.5	 Variations and Complex Presentations
	6.5.1	 Failed Urokinase Therapy
	6.5.2	 Failure of Thoracoscopy to Adequately Manage Empyema Debridement
	6.5.3	 Pyopneumothorax and Necrotic Pneumonia
	6.5.4	 Pneumatocele in Consolidated Lung
	6.5.5	 Bilateral Empyema
	6.5.6	 Tuberculous Empyema
	6.5.7	 Secondary Empyema: Ruptured Oesophagus Following Balloon Dilatation
	6.5.8	 Thoracic Tumours, Congenital Lung Lesions and Other Conditions Presenting as Empyema

	References

	7: Bronchiectasis
	7.1	 Introduction
	7.2	 Classification
	7.3	 Medical Management
	7.4	 Surgical Management
	7.4.1	 Preoperative Considerations
	7.4.2	 Anaesthetic Considerations
	7.4.3	 Surgical Technical Tips and Tricks

	7.5	 Postoperative Complications
	References

	8: Fungal Infections: Current Role of Thoracic Surgeons in Cases of Pulmonary Aspergillosis
	8.1	 Introduction
	8.2	 Practical Classification of Pulmonary Aspergillosis for Thoracic Surgeons
	8.2.1	 Classification by Invasiveness
	8.2.2	 Classification of Aspergillomas

	8.3	 Surgical Management of Aspergillomas
	8.4	 Technical Tips and Tricks for Lung Resection for Aspergilloma
	8.5	 Two-Stage Cavernostomy
	8.6	 One-Stage Cavernostomy
	8.7	 Intracavitary Administration of Antifungal Agents
	8.8	 Role of Surgery in Acute Invasive Aspergillosis
	8.9	 Special Considerations Regarding Aspergillosis and Lung Transplantation
	8.9.1	 Indications for Lung Transplantation in a Patient with Aspergillosis
	8.9.2	 Posttransplant Bronchopulmonary Aspergillosis
	8.9.3	 Prophylaxis After Lung Transplantation

	8.10	 Conclusions
	8.11	 Pediatric Perspective
	References

	9: Surgical Management in Pulmonary Tuberculosis
	9.1	 Introduction
	9.2	 Technical Tips and Tricks that Will Enhance Operative Experience and Improve Results
	9.2.1	 Diagnosis

	9.3	 Medical Management
	9.4	 Surgical Management
	9.4.1	 Avoiding Complications of TB Surgery
	9.4.2	 Obtaining Tissue for Diagnosis
	9.4.3	 Surgical Management of Pleural Disease
	9.4.4	 Technique of Decortication

	9.5	 Surgery for Pulmonary Tuberculosis
	9.6	 Surgical Techniques
	9.6.1	 Segmental Resection
	9.6.2	 Tips and Tricks to Deal with Postoperative Complications
	9.6.3	 Thoracoplasty

	9.7	 Indications of Thoracoplasty
	9.8	 Thoracoplasty in Tuberculous Cavities
	9.9	 Thoracoplasty for Post-pneumonectomy Empyema
	9.9.1	 Surgery in Aspergilloma

	References

	10: Lung Abscess
	10.1	 Introduction
	10.2	 Classification, Differential Diagnosis
	10.3	 Diagnosis
	10.4	 Management of Acute Lung Abscess
	10.4.1	 Surgical Management

	10.5	 Management of Chronic Lung Abscess
	10.6	 Technical Tips and Tricks that Will Enhance Operative Experience and Improve Results
	10.6.1	 Pulmonary Abscess and Lung Cancer
	10.6.2	 Necrotic Lung Cancer Can Mimic an Acute Lung Abscess or a Parasitic Infection
	10.6.3	 Human Immunodeficiency Virus (HIV) Infection and Lung Abscess

	10.7	 Tips and Tricks to Avoid and Deal with Intraoperative Anticipated and Unanticipated Complications
	10.7.1	 Anaesthesiological Considerations
	10.7.2	 Surgical Considerations

	10.8	 Alternative Ways of Operative Management: Advantages and Disadvantages
	10.8.1	 Percutaneous Transthoracic Drainage
	10.8.2	 Endoscopic Drainage

	References

	11: Hydatid Disease
	11.1	 Introduction
	11.2	 Technical Tips and Tricks of Surgical Treatment of Hydatid Disease
	11.3	 Tips and Tricks for Surgical Complications of Hydatid Disease
	References


	Part III: Trauma
	12: Blunt Thoracic Trauma
	12.1	 Introduction: Epidemiology and Outcomes
	12.2	 Mechanisms of Trauma
	12.3	 Mechanism of Death After Blunt Trauma
	12.4	 Tips and Tricks in Diagnosis and Triage
	12.5	 Tips and Tricks in Imaging
	12.5.1	 Chest Radiograph
	12.5.2	 Computed Tomography (CT)
	12.5.3	 Electrocardiogram
	12.5.4	 Focused Abdominal Sonography for Trauma (FAST)
	12.5.5	 Aortography

	12.6	 Tips and Tricks in Managing Life-Threatening Presentations
	12.6.1	 Airway Compromise
	12.6.2	 Cricothyroidotomy
	12.6.3	 Needle Cricothyroidotomy
	12.6.4	 Percutaneous Cricothyroidotomy
	12.6.5	 Surgical Cricothyroidotomy
	12.6.6	 Tension Pneumothorax
	12.6.7	 Thoracostomy
	12.6.8	 Needle Thoracocentesis
	12.6.9	 Open Thoracostomy
	12.6.10	 Tube Thoracostomy
	12.6.11	 Open Pneumothorax
	12.6.12	 Massive Haemothorax
	12.6.13	 Cardiac Tamponade

	12.7	 Tips and Tricks in Emergency Access
	12.7.1	 Thoracotomy and Thoracosternotomy
	12.7.2	 Anterior Thoracotomy
	12.7.3	 Thoracosternotomy

	12.8	 Tips and Tricks in Managing Injuries Associated with Blunt Trauma
	12.8.1	 Rib Fractures
	12.8.2	 Flail Chest
	12.8.2.1	 Rib Fixation

	12.8.3	 Cardiac Tamponade
	12.8.4	 Sternal Fractures
	12.8.5	 Pulmonary Injuries
	12.8.6	 Laceration
	12.8.7	 Tractotomy
	12.8.8	 Lung Resection
	12.8.9	 Blunt Cardiac Trauma
	12.8.10	 Aortic Transection
	12.8.11	 Diaphragmatic Injuries
	12.8.12	 Tracheobronchial Injuries
	12.8.13	 Oesophageal Injury

	12.9	 Post-injury Care and Management
	12.10	 Delayed Presentations and Complications of Thoracic Trauma
	12.11	 Role of Video-Assisted Thoracoscopic Surgery (VATS) in Thoracic Trauma
	References

	13: Penetrating Injuries
	13.1	 Introduction
	13.2	 Radiological Imaging
	13.3	 Resuscitative Thoracotomy
	13.3.1	 Indications for a Resuscitative Thoracotomy
	13.3.2	 Contraindications for a Resuscitative Thoracotomy

	13.4	 Surgical Access for Penetrating Trauma
	13.4.1	 Resuscitative or Emergency Thoracotomy
	13.4.2	 Access for Urgent Entry to the Thorax
	13.4.3	 Cardiac Injury
	13.4.4	 Great Vessel Injury
	13.4.5	 Chest Wall Injury
	13.4.6	 Airway Injuries
	13.4.7	 Lung Parenchymal Injury
	13.4.8	 Injury to the Diaphragm
	13.4.9	 Oesophageal Injury

	13.5	 Conclusions
	13.6	 Complications
	References


	Part IV: Thoracic Wall
	14: Chest Wall Tumours
	14.1	 Introduction
	14.2	 Pathology
	14.3	 Diagnosis
	14.4	 Surgical Management of Chest Wall Tumours
	14.5	 Principles of Surgical Resection
	14.5.1	 Curative Resection
	14.5.2	 Operability
	14.5.3	 Planning Resection
	14.5.4	 Entry into the Chest
	14.5.5	 Chest Wall Reconstruction
	14.5.6	 Planning the Operation
	14.5.7	 When to Reconstruct
	14.5.8	 What Prosthetic Material to Reconstruct?

	14.6	 Special Situations
	14.6.1	 Diaphragm
	14.6.2	 Impaction of Scapula
	14.6.3	 Stability of the Spine

	14.7	 Postoperative Management
	References

	15: Pleural Pathologies and Malignant Effusion
	15.1	 Background
	15.2	 Pleural Effusion
	15.2.1	 Benign Effusion
	15.2.2	 Malignant Effusion
	15.2.3	 Tips and Tricks for Operative Management
	15.2.4	 Alternative Ways of Operative Management
	15.2.5	 Tips and Tricks to Avoid and Deal with Intraoperative Complications
	15.2.6	 Postoperative Management and Postoperative Complications
	15.2.7	 Conclusions

	15.3	 Pneumothorax
	15.3.1	 Primary (PSP)
	15.3.2	 Secondary (SSP)
	15.3.3	 Tips and Tricks for Operative Management
	15.3.4	 Alternative Ways of Operative Management
	15.3.5	 Tips and Tricks to Avoid and Deal with Intraoperative Complications
	15.3.6	 Postoperative Management and Postoperative Complications
	15.3.7	 Variations and Complex Presentations
	15.3.8	 Conclusions

	15.4	 Pleural Fibroma
	15.4.1	 Tips and Tricks for Operative Management
	15.4.2	 Alternative Ways of Management
	15.4.3	 Postoperative Management
	15.4.4	 Conclusions

	15.5	 Malignant Pleural Mesothelioma (MPM)
	15.5.1	 Tips and Tricks for Operative Management
	15.5.2	 Alternative Ways of Operative Management
	15.5.3	 Tips and Tricks to Avoid and Deal with Intraoperative Complications
	15.5.4	 Postoperative Management and Postoperative Complications
	15.5.5	 Variations and Complex Presentations

	References

	16: Thoracic Outlet Syndrome
	16.1	 Neurogenic Thoracic Outlet Syndrome [NTOS]
	16.2	 Conservative Measures
	16.3	 Arterial Thoracic Outlet Syndrome [ATOS]
	16.4	 Venous Thoracic Outlet Syndrome [VTOS]
	References

	17: Pectus Excavatum
	17.1	 Assessment of the Adult and Adolescent Patients with PE
	17.1.1	 Psychosocial

	17.2	 Investigations
	17.3	 Criteria for Surgical Repair
	17.4	 Modified Ravitch Repair
	17.5	 Nuss Operation
	Recommended Reading

	18: Sternal Cleft
	18.1	 Introduction
	18.2	 Technical Tips and Tricks
	18.2.1	 Preoperative Assessment
	18.2.2	 Early Neonatal Surgery
	18.2.3	 Late-Presenting Cases
	18.2.4	 Synthetic and Autologous Grafts
	18.2.5	 Postoperative Management

	References


	Part V: Mediastinum
	19: Anterior Mediastinal Tumours
	19.1	 Introduction
	19.2	 Anterior Mediastinal Tumours
	19.2.1	 Thymoma
	19.2.2	 Diagnosis
	19.2.3	 Treatment
	19.2.4	 Surgical Technique
	19.2.5	 Germ Cell Tumours (GCTs)
	19.2.6	 Diagnosis
	19.2.7	 Mediastinal Teratoma
	19.2.8	 Seminomatous and Nonseminomatous Tumours
	19.2.9	 Surgical Technique
	19.2.10	 Mediastinal Lymphoma
	19.2.11	 Diagnosis and Treatment

	19.3	 Middle Mediastinal Tumours
	19.3.1	 Mediastinal Cysts
	19.3.2	 Diagnosis
	19.3.3	 Treatment
	19.3.4	 Bronchogenic Cyst
	19.3.5	 Gastroenteric Cyst
	19.3.6	 Pericardial Cyst

	References

	20: Thymic Pathology and Myasthenia Gravis
	20.1	 Introduction
	20.2	 Tips and Tricks in Preoperative Preparation
	20.3	 Tips and Tricks for the Operating Room
	20.4	 Tips and Tricks: Operative Steps
	20.5	 Tips and Tricks: Postoperative Management
	20.6	 Results at Our Institution
	20.7	 Discussion and Published Literature
	20.8	 Conclusion and Future
	References

	21: Posterior Mediastinal Tumors
	21.1	 Introduction
	21.2	 Technical Tips and Tricks of Posterior Mediastinal Tumor Resection
	21.2.1	 Preoperative Evaluation
	21.2.2	 General Considerations

	21.3	 Video-Assisted Thoracoscopic Surgery
	21.4	 Video-Assisted Thoracoscopic Surgery in Children
	21.5	 Tips and Tricks That Will Avoid and Deal with Intraoperative Anticipated and Unanticipated Complications
	21.6	 Alternate Methods to Resect Posterior Mediastinal Tumors
	21.7	 Uncommon Pathology
	21.8	 Postoperative Complications and Follow-up
	21.9	 Summary
	References


	Part VI: Tracheo-Broncheal Tree
	22: Bronchoscopy: Rigid and Flexible
	22.1	 Introduction
	22.2	 Rigid Bronchoscopy
	22.3	 Fibre-Optic Bronchoscopy
	22.4	 Indications
	22.5	 Instruments
	22.5.1	 Rigid Bronchoscope
	22.5.1.1	 Adjuncts

	22.5.2	 Fibre-Optic Bronchoscope
	22.5.2.1	 Adjuncts


	22.6	 Anaesthetic Considerations
	22.6.1	 Performing the Procedure
	22.6.1.1	 Flexible Bronchoscopy
	22.6.1.2	 Rigid Bronchoscopy


	22.7	 Diagnostic Bronchoscopy
	22.7.1	 Flexible Bronchoscopy
	22.7.2	 Rigid Bronchoscopy
	22.7.2.1	 Preoperative Bronchoscopy
	22.7.2.2	 Biopsy
	22.7.2.3	 Assessment of Tracheal Stenosis


	22.8	 Staging with Bronchoscopy
	22.8.1	 Assessment with Rigid Bronchoscope
	22.8.2	 Transbronchial Needle Aspiration and Endobronchial Ultrasound

	22.9	 Therapeutic Bronchoscopy
	22.9.1	 Tracheobronchial Toilet
	22.9.2	 Dilation of Tracheal Stenosis
	22.9.3	 Ablation of Endobronchial Tumours
	22.9.4	 Stenting of the Airway
	22.9.5	 Removal of Foreign Bodies
	22.9.6	 Guide to Tracheostomy

	22.10	 Endobronchial Volume Reduction
	22.11	 Rare Utility of Bronchoscopy
	22.12	 Bronchoscopy Training
	References

	23: Acquired Tracheal Stenosis
	23.1	 Introduction
	23.2	 Patient Assessment
	23.2.1	 Symptoms and Signs
	23.2.2	 Preoperative Workup
	23.2.3	 Initial Management

	23.3	 Patient Preparation
	23.4	 Anesthetic Management
	23.5	 Operative Technique
	23.5.1	 Tracheal Release Maneuvers [7]

	23.6	 Postoperative Management
	23.7	 Outcomes
	23.8	 Alternative Interventions for Central Airway Pathology
	References


	Part VII: Oesophagus
	24: Congenital Oesophageal Atresia and Tracheo-oesophageal Fistula
	24.1	 Introduction
	24.2	 Tips and Tricks for Repair of OA + TOF
	24.2.1	 Bronchoscopy
	24.2.2	 Proximal Pouch Identification and Transanastomotic Tube (TAT)
	24.2.3	 Approach
	24.2.4	 TOF Division
	24.2.5	 Oesophageal Anastomosis
	24.2.6	 Thoracoscopic OA Repair
	24.2.7	 H-Type Fistula

	24.3	 Difficult Situations
	24.3.1	 Long-Gap Type C Oesophageal Atresia
	24.3.2	 Right-Sided Aortic Arch
	24.3.3	 Respiratory Compromise
	24.3.4	 Ruptured Stomach
	24.3.5	 Concurrent Duodenal Atresia and/or Anorectal Malformation

	24.4	 Post-operative Care
	24.5	 Post-operative Complication
	24.5.1	 Large Anastomotic or Fistula Leak
	24.5.2	 Small Anastomotic Leak
	24.5.3	 Recurrent Fistula
	24.5.4	 Stricture
	24.5.5	 Tracheomalacia

	References

	25: Long-Gap Oesophageal Atresia
	25.1	 Introduction
	25.2	 Technical Tips and Tricks of Thoracoscopic Elongation on Long-Gap Oesophageal Atresia
	25.3	 Other Procedures That May Be Considered in Variation of Presentation
	25.4	 Tips and Tricks That Will Avoid and Deal with Intraoperative Anticipated and Unanticipated Complications
	25.5	 Discussion of Uncommon Pathology and Operative Findings
	25.5.1	 Proximal Tracheoesophageal Fistula
	25.5.2	 Unusual Forms
	25.5.3	 Tips and Tricks to Deal with Postoperative Complications

	25.6	 Discussion
	References

	26: Foregut Duplication Cysts
	26.1	 Introduction
	26.2	 Technical Tips and Tricks
	26.3	 Thoracoscopic Surgery
	26.4	 Thoracotomy
	26.5	 Cervical Excision
	26.6	 Intraoperative Anticipated and Unanticipated Complications
	References

	27: Oesophageal Tumours: Benign and Malignant
	27.1	 Introduction
	27.2	 Technical Tips and Tricks
	27.3	 Tips and Tricks that Will Avoid and Deal with Intraoperative Anticipated and Unanticipated Complications
	27.3.1	 Splenic Injury
	27.3.2	 Bleeding
	27.3.3	 Chyle Leaks
	27.3.4	 Lymph Node Fracture
	27.3.5	 Airway Injury

	27.4	 Alternative Methods
	27.5	 Uncommon Pathology
	27.6	 Postoperative Management
	27.7	 Tips and Tricks to Deal with Postoperative Complications
	27.8	 Conclusions and the Future
	References

	28: Oesophageal Strictures
	28.1	 Introduction
	28.2	 Diagnosis and General Management
	28.3	 Technical Tips and Tricks of Indwelling Balloon Catheter Treatment for Persistent Oesophageal Strictures
	28.3.1	 Technique

	28.4	 Other Procedures That May Be Considered in Variation of Presentation
	28.5	 Tips and Tricks That Will Avoid and Deal with Intraoperative and Unanticipated Complications
	28.6	 Discussion of Uncommon Pathology and Operative Findings
	28.7	 Tips and Tricks to Deal with Postoperative Complications
	28.8	 Discussion
	References

	29: Oesophageal Replacement by Gastric Transposition
	29.1	 Introduction
	29.2	 Procedure of Gastric Transposition: Technical Tips and Tricks
	29.2.1	 Preoperative Planning
	29.2.2	 Operative Technique
	29.2.3	 Post-operative Management

	29.3	 Alternative Approaches
	29.4	 Follow-Up and Outcomes
	29.4.1	 Nutrition
	29.4.2	 Growth
	29.4.3	 Anastomotic Leak/Stricture
	29.4.4	 Gastric Emptying
	29.4.5	 Achlorhydria/Gastro-oesophageal Reflux
	29.4.6	 Barrett’s Oesophagus
	29.4.7	 Respiratory Function
	29.4.8	 Quality of Life

	29.5	 Conclusions and Future
	References

	30: Oesophageal Replacement: Jejunal Interposition
	30.1	 Introduction
	30.2	 Indications
	30.3	 Technical Tips and Tricks
	30.3.1	 Preoperative Assessment
	30.3.2	 Orthotopic Pedicled Jejunal Interposition
	30.3.3	 Alternative Operative Techniques
	30.3.4	 Uncommon Pathology
	30.3.5	 Postoperative Management

	30.4	 Postoperative Complications
	30.4.1	 Early Complications
	30.4.2	 Long-Term Complications

	References

	31: Achalasia of the Cardia
	31.1	 Introduction
	31.1.1	 Clinics Visit

	31.2	 Symptoms
	31.3	 Preoperative Workup
	31.3.1	 Patient Preparation
	31.3.2	 Operative Technique

	31.4	 Other Technical Considerations
	References

	32: Anti-Reflux Surgery
	32.1	 Introduction
	32.2	 Selection for Surgery
	32.2.1	 Gastro-Oesophageal Reflux Disease (GORD)
	32.2.2	 Giant Hiatus Hernia/Intrathoracic Stomach with  Gastric Volvulus

	32.3	 Primary Laparoscopic Fundoplication
	32.4	 Revision Fundoplication
	32.4.1	 Assessment for Revisional Surgery

	32.5	 Giant Hiatus Hernia and Gastric Volvulus
	32.6	 Postoperative Complications
	References


	Part VIII: Diaphragm
	33: Congenital Diaphragmatic Hernia
	33.1	 Introduction
	33.2	 Tips and Tricks for the Surgical Repair of CDH
	33.2.1	 Open Approach

	33.3	 Technical Tips and Tricks in Open Hernia Repair of Large Diaphragmatic Defects (Bochdalek Hernia) with Gore-­Tex® Patch
	33.4	 Technical Tips and Tricks in Thoracoscopic Hernia Repair of the Diaphragmatic Defects (Bochdalek Hernia) with or Without the Gore-Tex® Patch
	33.5	 Technical Tips and Tricks in Laparoscopic Hernia Repair of Diaphragmatic Defects (Morgagni Hernia) with or Without Gore-Tex® Patch
	33.6	 Tips and Tricks That will Avoid and Deal with Intraoperative Anticipated and Unanticipated Complications
	References

	34: Diaphragmatic Eventration
	34.1	 Introduction
	34.2	 Technical Tips and Tricks of Thoracoscopic Plication
	34.3	 Postoperative Complications
	References


	Part IX: Miscellaneous
	35: Spontaneous Pneumothorax
	35.1	 Introduction
	35.2	 Pathophysiology
	35.3	 Clinical Presentation
	35.4	 Primary Spontaneous Pneumothorax
	35.5	 Secondary Spontaneous Pneumothorax
	35.6	 Management of Spontaneous Pneumothorax
	35.6.1	 Observation
	35.6.2	 Thoracocentesis
	35.6.3	 Thoracostomy
	35.6.4	 Surgery for Spontaneous Pneumothorax

	35.7	 Tips and Tricks for Thoracoscopic Bullectomy and Parietal Pleurectomy
	35.8	 Tips and Tricks for Specific Aetiology
	References

	36: Hyperhidrosis
	36.1	 Introduction
	36.2	 Technical Tips and Tricks of Video-Assisted Thoracoscopic Sympathectomy
	36.3	 Patient Selection
	36.4	 Anaesthesiological Considerations
	36.5	 Surgical Technique
	36.6	 Level of Targeting the Sympathetic Chain
	36.7	 Tips and Tricks to Avoid and Deal with Intraoperative Anticipated and Unanticipated Complications
	36.8	 Alternative Methods of Hyperhidrosis Management
	36.9	 Variations and Complex Presentations
	References

	37: Chylothorax
	37.1	 Introduction
	37.2	 Typical Thoracic Duct Anatomy [2]
	37.3	 Technical Tips and Tricks
	37.3.1	 Establish the Diagnosis
	37.3.2	 Medical Management
	37.3.3	 Operative Interventions

	37.4	 Chylothorax Post Congenital Diaphragmatic Hernia (CDH) Repair
	37.5	 Chylothorax in Congenital Lymphatic Malformation and Mediastinal Cysts
	References


	Index

