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Uniportal robotic resection of
the first rib

Serratosa |, Urena A

Hospital Universitari de Bellvitge, L'Hospitalet de Llobregat, Barcelona

I Middle scalene muscle

I Anterior scalene muscle I \

Image 1: The narrow cervicoaxillar is comprised of a proximal division, formed by the scalene triangle and the costoclavicular
(in green in the drawing), and a distal division compounded by the axilla (in yellow). The proximal division is the most susceptible
to the vascular-nervous compression.

Introduction

Known as thoracic outlet syndrom?, symptoms that are produced as a consequence of the
compression of the brachial plexus and/or the subclavian vessels at the thoracic outlet, due
to anatomic or muscular variations. These variations may be due to developmental abnormali-
ties, wounds, repetitive physical activity or inflammation, predisposing to local narrowing.

The tightness may occur at three levels in the path of the brachial vascular nerve bundle:
The intercostal-scalene triangle, the costoclavicular space or the retro-coraco-pectoral space
(= Image 1).

Approximately 90 % of the manifestations are neurologicaP, in the form of pain, hypoes-
thesia and dysaesthesia, weakness and vasomotor changes in the affected extremity. The
vascular complications are less frequent, predominately veinous affectation, in 3—5% of the
cases, manifested as deep thrombosis®. Very rarely arterial compression occurs, giving way
to distal isquemic phenomenon.
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Image 2: MRI of the patient with arms in forced abduction, axial slice.

A stenosis of 70 — 80 % of the right subclavical vein is calculated (marked
in red), while the left subclavical vein presents a light reduction of only
25—30 % (in green).

Image 3: MRA of the patient with the arms in forced abduction coronal
section. Stenosis of the right subclavian vein is present (marked in red), in
comparison the with left subclavian vein (in green).

Image 4: Reconstruction of the MRA of the patient with the arms in forced
abduction coronal section. The right subclavian vein can be seen as practi-
cally totally obliterated (the region where it should be located marked in red),
with respect to the left subclavian (marked in green and easily identifiable in
the image).

Images 5 and 6: Unique incision in the 5" infercostal space, anterior axillary
line.

CLINICAL CASES THORACIC SURGERY

The diagnosis is predominantly clinical. It is based

on a series of maneuvers that demonstrate the
characteristic signs of this condition, by tightening the
passageways of the neurovascular elements through
the thoraco-clavicular gorge.

In addition, the diagnosis tends to be supported by
the measurement of the speed of the cubital nerve
conduction velocity, that corresponds well with the
clinical symptoms. Any value lower than 70 m/s
reflects vasculonervous compression, whose
severity can be classified according fo the decline
of the conduction velocity.

Finally, image tfests are very useful to locate and
characterize the anatomical points that exercise the
greatest compression on the subclavian vessels and
the brachial plexus.

With respect to treatment, most patients affected by
this syndrome benefit from conservative treatment
and physical therapy. However, a small percentage
may require surgical resection of the first rib and the
correction of other bone abnormalities to relieve the
symptoms3.

Clinical case

Female patient, 39 years old, with deep vein throm-
bosis (DVT) in the upper right extremity with vascular
redistribution, neurovascular involvement and posi-
tional pain.

Her pathological history includes surgical intervention
(thoracoscopy) for palmar hyperhidrosis 15 years ago,
and another DVT in the upper right extremity in 2010,
when she received limited anticoagulant treatment.
Currently, reappears with clinical compatibility for DVT
in the same region, so more studies are prescribed.

In CT angiography a notable reduction in the costo-
clavicular space in abduction is detected (5.8 mm) with
respect to the anatomic study (8.8 mm).

In MR the upper extremity shows a light reduction of
70 — 80 % in the right subclavian artery (= Image 2)

In MRA presents “marked stenosis of the right sub-
clavian artery in the costoclavicular space with forced
abduction maneuvers, without signs of thrombosis
and complete recovery at rest (= Images 3 and 4)

The electromyogram is normal.




Images 8 and 9: Dissection of the first rib.

Image 11: Reconstruction of the passage of the right subclavian vascular-

nerve bundle over the first rib.
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After performing symptomatic, physiotherapy and
rehabilitation treatment, and given the recurrence of
DVT after 15 years, surgery of the thoracic cavity is
recommended.

On 10/28/2021 uniportal robotic surgery was per-
formed on the 1 right rib.

With the patient in left lateral decubitus, an incision
of approximately 4cm was made in the fifth intercos-
fal space between the anterior and posterior axillaries,
introducing the three robotic trocars through the
opening (= Images 5, 6 and 7). Abundant presence of
pleuropulmonary scars due fo the prior surgery. The
first right rib was dissected (- Images 8, 9 and 10)
and the right subclavian vascular-nerve bundle was
identified, carefully performing dissection of the same
(= Image 11). Afterward the first rib was dissected
almost in its entirety (= Image 12) and hemostasis was
performed using TachoSil® in the bed of the dissec-
tion (= Images 13 and 14). The intervention was final-
ized with the insertion of a drainage tube of 28Fr and
the closure of the ostomy with intradermic sutures

(= Image 15). The patient was able to be discharged
on the third postoperative day, with good pain con-
trol and a regimen of prophylactic anticoagulant, with
the objective of eliminating it on the next control visit.

Discussion

The initial treatment of thoracic outlet syndrome is
conservative, but the persistence of significant symp-
toms, that affect around 5% of the patients, indicates
the resection of the first rib.

Different techniques for the surgical treatment of
patients with thoracic outlet syndrome have been
described: open surgery, assisted by video (VATS) and
assisted by robot (RATS).

The VATS demonstrated certain advantages compared
to the open abroach, such as amplified vision of the
length of the first rib and better identification of the
vascular-nerve bundle.

RATS arose afterwards, initially with four ports facili-
tating the rapid dissection of narrow outlets, improv-
ing the maneuverability and the visualization using 3D
vision, with respect to the instruments of conventional
video thoracoscopy.




Image 13: Placement of TachoSil® in the thoracic cupula.

Image 15: Endothoracic drainage and ostomy closure.
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Progressive improvement of the robotic technique has
been attempted, reducing the ports necessary for the
resection of the first rib, just as has been postulated
by Zehnder et al., that perform the procedure with
three incisions.

However, we present the first case in the world where
the surgical treatment of the thoracic outlet syndrome
has been performed using uniportal robot assisted
surgery (URATS). This has permitted combining the
ergonomic advantages of the robot with reduced
tissue damage by carrying out the procedure through
a unique intercostal space, which at the same time
produces better postoperative results and lower mor-
bidity.

The objective is to continue perfecting the surgical
technique of this benign pathology, in order to allow
the affected patients to benefit from a the least inva-
sive surgery with the most security.
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Use of TachoSil® hemostatic
matrix for the control of thoracic
aorta bleeding

Saumench Perramon R', Cladellas Gutiérrez E?

1 Hospital Universitari MUtua Terrassa; 2 Hospital de la Santa Creu i Sant Pau

Image 1: LUL lobectomy with TachoSil® hemostatic matrix in Image 2: LUL lobectomy with TachoSil® hemostatic matrix in

the aortic arch. the aortic arch and second TachoSil® aerostatic matrix over
the pulmonary parenchyma on the cisural side of the left
upper lobe.

Introduction

Different articles publish the efficacy and security of the use of hemostatic and
aerostatic matrices in bleeding and airway leakage in cardiothoracic surgery™.

Here we present the case of bleeding at the level of the thoracic aorta and the use of
TachoSil* hemostatic matrix during a pulmonary resection surgery.

Clinical case

Male patient of 61 years of age with history of tuberculosis in his youth and reactivation in
2001 treated with tuberculostatics during 6 months, EPOC, Anxiety Syndrome during treat-
ment, anemia and rectal bleeding in follow-up by the gastroenterology unit, that is diag-
nosed as pulmonary adenocarcinoma in left upper lobe (LUL) cT2bNOMO a result of toxic
syndrome, cough with purulent expectoration and associated dyspnea.

As complementary explorations to complete the study, the following were performed:

PET-CT in which a mas of 47mm is observed in LUL, with cavitated core and significant
hypermetabolism (SUV max. 149 g/ml) compatible with primary pulmonary neoplasm.
Adenopathies in lower right and subaortic paratracheal regions, measuring < to 1cm, with
discreet metabolic activity (SUV max. 21g/ml) suggesting an inflammatory/reactive type of
pathology.
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Bronchoscopy: exploration within normal limits.
Cytology positive for adenocarcinoma.

Functional respiratory tests:
FVC 3.48L (86 %), FEV1: 191L (64 %), FEV1/FVC 55 %,
DLCO 57 %, DLCO/VA: 63 %.

Scintigraphy ventilation/perfusion:

QPD: 56.88 % (third S 5.29 %/third M 26.83 %/
third 1 24.75 %). QPE: 4312 % (third S 712 %/third M
23.20 %/1/3 12.81%).

PFR post-operatory calculation:
FEV1: 61.2 %, DLCO: 46.4 %.

To complete the extended study a staging medias-
tinoscopy was performed, in which biopsies of the
paratracheal adenopathies of the lower right and left
and subcarinals of both were obtained, all of which
were negative for malignancy.

The patient is scheduled for an upper left lobectomy.
At the beginning of the surgery, during the removal
of multiple firm adhesions, the retraction of an ad-
hesion located between the aortic arch and the LUL
parenchyma provokes a pulsatile jet bleed originating
from the aortic arch. Due to the aortic calcification
present, to attempt to avoid the performance of a
suture point that could produce a greater laceration
at that level, compression with gauze was performed
during 10 minutes. After which the pulsatile bleed di-
minished fo sheet bleeding, which within this context
the procedure of the placement of the TachoSil® he-
mostatic matrix (= Image 1) was carried out, perform-
ing compression with humid gauze during 5 minutes
on it and the bleeding was reduced to proceed with
the performance of the scheduled pulmonary left
lower lobe resection surgery. The left superior lobec-
tomy and systematic hyilomediastinal lymphadenec-
tomy were completed without further incident. The
intervention ended without evidence of new bleed-
ing. At the same time a second matrix was placed
with aerostatic intention over the small laceration in
the parenchyma on the cisural side of the left lower
lobe (= Image 2) The patient’s postoperative period
transpired without complications being discharged at
5 days after the intervention. The definitive pathologic
anatomy was compatible with adenocarcinoma with
a predominantly acinar pattern with areas of a solid
pattern (30 %), and micro papillary (20 %) of 6.8 cm
in diameter in LUL that infiltrates the visceral pleura
with angiolymphatic invasion and without perineural
invasion, free borders, adenopathies without evidence
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of metastasis (0/9) pT3NOMO type llb. Ambulatory
remittance to oncology doctor fo evaluate systemic
adjuvant treatment with cisplatin — vinorelbine.

Discussion

Surgical bleeding during pulmonary resection surger-
ies is one of the potentially severe complications that
can be life threatening to the patient. These bleeds,
be they in minor or mayor amounts, can originate
from the large vessels (veins and pulmonary arteries,
aorta, superior vena cava), the small to medium cali-
ber vessels (azygos vein and braquial arteries) or from
the pulmonary parenchyma and the thoracic wall.
The usefulness of the hemostatic matrixes has been
demonstrated in all of them'2.

In the case we presented a small lesion in the tho-
racic aorta occurred during the efforts to liberate
secondary adhesions probably due to the prior
tuberculosis process. The use of the hemostatic matrix
permitted the containment of the bleeding fo be able
to proceed to the pulmonary resection and avoided
the need fo perform a suture on a vessel with cal-
cified atheroma plaques, since performing a suture
point on a calcified aorta carries the risk of generat-
ing a greater tear in the same. In our case, we also
applied the matrix for other of its indications demon-
strated"* such as the air leakage of the pulmonary
parenchyma.
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Right pneumonectomy with left
atrium resection in a patient with
an endodermal sinus tumor

Minasyan A, Garcia Pérez A, Sanchez Valenzuela |

Hospital Clinico Universitario de A Coruna

Image 1: Schema of the right pneumonectomy.

Introduction

Primary lung tumors with extragonadal germ cells are infrequent and the pure pulmonary
yolk sac tumor is so uncommon that it is rarely included in the differential diagnosis of
pulmonary masses'. There are few cases described in the literature, limited o a few cases of
choriocarcinomas and rare endodermal sinus (Yolk Sac) tumors?3. In this article, we present
a clinical case of a primary endodermal sinus lung fumor and its posterior treatment using

surgical resection.
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Clinical case

Male of 47 years of age, is admitted to the Oncology
Service with symptoms of approximately 4 months of
evolution consisting in right subcostal pleural pain,
dyspnea on moderate exertion, irritating cough,
vomiting, coughing and constitutional syndrome
(asthenia, anorexia and loss of weight of about 15 kg).
Among his personal background it is to be noted
that he had started smoking when he was 16 years
old, smoking 10 — 15 cigarettes/day (accumulated
consumption 20 packs/year) as well as cannabis.
Inhaled cocaine consumption every 2 — 3 weeks.
Severe bullous emphysema and diverticula in sigma,
A thoracoabdominal not pelvic CAT is performed
finding a bilobular mass of 16x10x12cm (CCxTRxAP)
in the right posterior hemithorax very heterogenous
enhancement, compatible with neoplasia. The lesion
compresses and displaces anterior to the heart and
the structures of the right pulmonary hilum, encom-
passing the inferior lobar bronchi (conditioning partial
atelectasis of the ILB) posterobasal branches of the
pulmonary artery of the ILB, not discarding infiltration
of said structures. Blood analysis reveals an increase
in the alpha-fetoprotein (afp) 36,130.7 ng/ml.

Afterward a guided biopsy of the pulmonary mass
with ECO is performed and the sample is sent to
pathologic anatomy, with the result of the yolk sac
with extended areas of hepatoid pattern (IHQ+: AE1/
AE3, alphafetoprotein, SALL-4, glipican-3, CDX-2

and hepatocyte) and focal areas of the glandular
pattern (IHQ+: AE1/AE3, alphafetoprotein, SALL-4,
MOC-31 and CK7); (IHQ-: p40 synaptophysin, TIF-1,
CK20, CK5/6, CD30, napsine, OCT-4, CD117, argin-
ase-1 and PLAP) amoydx Pan Lung Cancer PCR Panel
(EGFR, ALK, rosl, KRAS; BRAF, HER2, RET, MET, and
Ntrkl-3): negative, The patient receives 4 rounds of
chemotherapy with cisplatin, etoposide, ifosfamide,
and pedfilgrastim and is sent to the Committee on
Thoracic Tumors, where a surgical salvage is deter-
mined. A right pneumonectomy is performed through
a partial resection of the left atrium without the need
for extracorporeal circulation.
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During the surgery the left pulmonary artery is
dissected and sectioned as well as the main right
bronchia. Next the left atrium is partially clamped and
is sectioned by TA vascular stapler. The borders of the
left atrium are widened confirming the absence of in-
filtration. The atrium suture is reinforced with Prolene
4/0 and TachoSil® is placed on the suture (= Image 1)

In the post operatory analytic a reduction in the
decline of the alpha fetoprotein (AFP) is detected.

On the 3" postoperative day the endothoracic drain-
age is removed and after discharge from the Thoracic
Surgery Service is transferred to the Rehabilitation
Service to continue medical care.

Discussion

The endodermal sinus tumor, also known as yolk sac
is a type of cancer of the germinal cells that is most
frequently found in children. Primary pulmonary yolk
sac fumors are extremely rare. There is a general con-
sensus that these tumors occur in the youngest age
group, grow very rapidly, are large and necrotic, and
are associated with elevated levels of alpha fetopro-
tein (AFP)\. The first case of a pure primary pulmonary
endodermal sinus tumor was published in 1993 by
Inoue et al.2 Pelosi et al.® published the second case in
2006. The treatment of choice for the yolk sac tumor
is neoadjuvant chemotherapy followed by resection of
the residual tumor.
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Subcarinal mass of
neuroendocrine origin treated using
a robotic approach

Sanchez Valenzuela |, Minasyan A, Garcia Pérez A

Hospital Clinico Universitario de A Coruna

Image 1: Schematic view on the lower right lobectomy with the following closure of the tissue defect using sutures and TachoSil®.

Introduction

Pulmonary neuroendocrine tumors (NETs) are rare and heterogenous entities.

They are derived from neuroendocrine cells that exist in many organs and therefore can
originate in different parts of the body including the gastro intestinal (Gl) tract, lung,
thymus and ovary. After the Gl tract, the lung is the second most frequent location for the
appearance of these tumors — around 25 % of the NETs and 1— 2 % of lung cancer The
reported incidence of NETs is increasing probably due to improved diagnostic capabilities.
The prevalence rates are high given that the patients have prolonged survival.

Pulmonary NETs present diverse pathology and clinical characteristics requiring varied
therapeutic strategies. Histologically they are classified in four types: typical carcinoid,
atypical carcinoid, large cell neuroendocrine carcinoma and small cell carcinoma.
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Although NETs are slow growing tumors, the ad-
vanced cases are associated with low survival rates.
The localization of the primary tumor has demonstrat-
ed to be an important predictor of survival, with the
average being 16 months for the metastatic NETs.

The clinical distinction between functional non-func-
tional NETs is important given that the management,
approved therapies and treatment paradigms differ
between these two types. The NETS that secrete bio-
logically active amines or peptides are call functional
and produce varied symptoms such as diarrhea, flush-
ing, abdominal pain, hypotension and vasospasm.
Depending on the series, it is estimated that between
10 % and 30 % of the typical and atypical NETs are
functional®?.

The majority of the NETs express somatostatin recep-

tors (SSTRS)*, whose presence has important radiolog-
ical and therapeutic implications. The treatment of the
symptoms in patients with functional pulmonary NETs

is essential for the management and improvement of

the quality of life.

The adequate treatment strategies for the progression
of the functional and non-functional tumors are key
to prolonging survival. Although these tumors are
rare and lack evidence to support optimum treatment
strategies, the publication of recent studies that have
included patients with pulmonary NETs promote ther-
apies based on evidence for patients affected with
this pathology.
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Clinical case

Male of 58 years of age, ex-smoker for the last

2 years, accumulated consumption of 40 packs/year,
without exposure to other toxins, with a history of

2 months of worsening of his cough with whitish ex-
pectoration associated fo a weight gain or 21kg in the
last months. Evaluated by his primary care physician
with a thorax x-ray in which a nodular prominence

in the inferior of the aortic button at the level of the
pulmonary aorta window and prominence of the right
hilum are observed. A computerized tomography is
requested which shows a large mediastinal mass in
the subcarinal station of 7cm at the widest diameter,
right hilum adenopathy and bilateral paratracheal, as
well as a pleural base pulmonary nodule in the lower
left lobe (LLL), of 76 mm.

Afterwards, a PET CT is requested that shows a
discrete hypermetabolism at the level of the bilater-
al hilum (right 2.81, left 3) and subcarinal (2.96). LLL
pulmonary node, without clear hypermetabolism. An
EBUS is performed with results of subcarinal station
and right hilum positive for infiltration by carcinoma
with neuroendocrine expression. The Octreoscan
showed deposits of the tracer in the subcarinal region
and the right pulmonary hilum compatible with lesion
with high expression of somatostatin receptors.

With the data obtained a surgical intervention chosen
using a robotic approach performing a lower right
lobectomy and lymphadenectomy (= Image 1).
Favorable postoperative evolution, with prolonged air
leakage that is resolved in a conservative manner and
is discharged on the seventh postoperative day.

The pathologic anatomy was compatible with atypical
carcinoid tumor in the lower right lobe, affecting the
right hilum station and the subcarinal mass also com-
patible with atypical carcinoid. Discussed in the mul-
tidisciplinary committee close follow-up with clinical
radiology without adjuvant, given the low proliferation
index and RO surgery.




Discussion

Resection surgery has been the classic treatment

of choice in patients with low grade localized neu-
roendocrine and oligometastatic tumors®. Given

the advances in thoracic surgery we currently have
tools such as the robotic approach with DaVinci that
permits the surgeon a three dimensional view, facil-
itating depth perception and better quality images,
as compared fo two dimensions with conventional
video assisted surgery. This, associated with the great
maneuverability of the robotic instruments that are
capable of articulating in many directions of flec-
tion-extension and rotation that offer wide ranges of
movement, as well as the use of gas that facilitates
the dissection of the mediastinum. Likewise, the robot
reduces human error by reducing trembling and
therefore improving precision. All of these benefits of
the robotic approach facilitate meticulous dissection
and resection surgery in anatomical regions that with
other approached would be difficult to achieve.

It is believed that robotic surgery simplifies and
facilitates the thoracoscopic approach to pulmonary
carcinoid tumors and many other thoracic surgical
conditions®.

The robotic approach is part of the present and the
future of thoracic surgery, which is why the specialty
is called to accept the challenge of learning and per-
fecting its use. With greater participation the practice
could potentially improve based on the evidence,
training, cost-effectiveness and ultimately improve the
patients results and their recuperation.
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Usage of TachoSil® as a sealant

over the resection of an esophageal
duplication cyst; an infrequent finding
in the mediastinum

Fernandez Gonzalez OA, Moreno Merino SB, Gaihan Bosca A, Zuhiiga Sanchez LG,
Garcia Bautista C
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Introduction

Duplication cysts are congenital malformations that are produced during the embryological
development. Simple cysts are epithelia duplications, while the true esophageal duplications
are duplications of the submucous and the muscular wall. Suspicion begins after incidental
radiological findings and that are generally asymptomatic, and in the case that symptoms
appears, they produce dysphagia, epigastric pain, retrosternal pain or respiratory symp-
toms. Here we present the case of an esophageal duplication cyst removed by right video
thoracoscopy, we comment on some details of the intervention using an adhesive collagen
matrix coated with fibrinogen and thrombin to seal the esophageal wall where the cyst was
located.
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Image 1: Thorax CT in axial slice. Round lesion in the posterior mediastinum
in wide contact with the esophagus.

Image 2: Barium esophago-gastric transit with imprint on esophageal
terciodistal, conditioning partial stenosis of the esophageal lumen.

A

Images 3A: Lesion in the posterior mediastinum. 3B: Dependent pedicle of
distal esophagus.

Image 4: Sealant over esophagus surface.
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Clinical case

A female of 63 years old without medical history of
interest, with clinical nonspecific thoracic pain and
dyspnea on exertion with 6 months of evolution that
after symptomatic treatment with analgesics due to
the persistence of the clinical condition, a radiogra-
phy of the thorax was performed that showed an in-
crease in the radiologic density surrounding the right
paracardic. In the computerized tomography (CT)

(= Image 1) of the thorax this finding corresponds to
a cystic lesion in the posterior mediastinum of 45 mm
in diameter, with broad contact with the third distal of
the esophagus (= Images 3A and 3B)

In the barium transit an extrinsic impression can be
seen over the posterior wall of the third distal of the
esophagus (- Image 2). With these findings in the
image study, the patient was evaluated in consultation
with Thoracic Surgery where it was decided to per-
form surgery with diagnostic-therapeutic intent.

Under general anesthesia and selective pulmonary
intubation a an exploratory right bi-portal video tho-
racoscopy was performed, observing a cyst-like lump
in intfimate contact with the right inferior lobar vein
and the distal esophagus. Faced with these find-
ings the esophagus was tutored with a nasal gastric
tube and the dissection of the cyst was performed,
initially without aspirating its content to facilitate the
dissection which was carried out with scissors and an
ultrasonic scalpel. After dissecting it from the esoph-
ageal mucosa for complete exeresis, the procedure
continued fo prove the integrity of the esophageal
mucosa initially, covering it with saline and injecting
aire through the nasal gastric tube, afterward with
methylene blue solution without observing extravasa-
tion from the esophagus. In spite of the absence of
leakage, the esophageal mucosa seal was reinforced
using an adhesive collagen matrix, coated with fibrin-
ogen and thrombin (TachoSil®) (= Image 4), leaving a
24F silicone endothoracic drainage tube.

The final anatomopathological study revealed an
esophageal duplication cyst. The patient evolved
favorably during the post operative period being dis-
charged 2 days after the intervention. After 3 months
of follow-up, the patient remained asymptomatic.




Discussion

The esophageal duplication cyst (EDC) is a rare con-
genital anomaly, in the confext of masses developed
in the mediastinum, due to the incomplete vacu-
olization process of the esophagus. The EDC can be
unique anomalies or associate to other malformations
of the gastrointestinal, bronchopulmonary or vertebral
tract. It constitutes 3 % of the mediastinum tumors,
with a higher frequency of appearance in the mas-
culine sex and up to 60 % of localization in the distal
esophagus.

Although the majority of patients are asymptomatic,
they may appear due to clinical compression over
neighboring structures causing dysphagia, cough, or
thoracic pain as in the case of our patient.

The diagnosis of the esophageal duplication cyst
tends to be incidental, after a simple x-ray of the
thorax, where a round and delimited mediastinal
lesion can be observed. The most frequently used
complementary explorations that help with the clinical
diagnosis are the CT and magnetic resonance (MR).
The ultrasound endoscopy is a diagnostic tool of
great utility since it allows fo specify the anatomical
relationships of the cyst with the esophagus, being
considered the proof of choice. Nonetheless, the
definitive diagnosis can only be established after its
removal and anatomopathological study.

In the case of asymptomatic patients, the conservative
treatment seems fo be a reasonable measure, how-
ever, the treatment of choice is the surgical removal
due to the possibility of development of compres-
sive phenomena and their possible complications. In
general, a thoracic approach is performed, such as
thoracotomy or minimal invasive surgery, with video
thoracoscopy being the technique of choice due fo
the advantages associated with this type of approach,
less postoperative pain and a shorter hospital stay.
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Introduction

Testicular cancer is an infrequent illness with a good prognosis, in Europe achieving cure in
up to 97 % in all stages'. The therapeutic regimens of choice for the metastasis in this type
of cancer include orchiectomy, chemotherapy schemes based on cisplatin and the resection
of the residual tumor'?.

In general, a diminishing of the fumoral markings occurs after the chemotherapy, reducing
the metastasis to residual tumors. However, an infrequent complication exists that may oc-

cur in patients with non-seminomatous germ cell lineage tumors (NSGCT) denominated as
Syndrome of the “growing teratoma™, defined as a normalization of the serological tumor

markers, and a growing tumor mass compatible with mature teratoma*. The prevalence of

this condition, in metastasis illness in NSGCT, varies between 19 % — 7.6 %.

A case is presented of a patient diagnosed with a testicular tumor of mixed germ of a
non-seminomatous strain, that appears after chemotherapy treatment, persistence of bulky
abdominal and cervicomediastinal lesions. The clinical case and the thoracic surgical proce-
dure which required a broad approach by cervical sternotomy, are described.
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Images 1A: Shows axial slice of computerized tomography (CT) at mediastinal
(aortic arch) after second dose of TIP (Taxol, Ifosfamide, Cisplatin). The white
asterisks () mark the mediastinal lesions. 1B: Shows the axial slice at the
same anatomical level as in Image A corresponding to the control CT after
1.5 months of the cervical mediastinal surgical rescue, observing compete
resection of the previously described lesions.

Images 2A: Shows axial slice of computerized tomography (CT) at the
cervical level after second dose of TIP. The white asterisks(*) mark the cervical
lesions. 2B: Shows the axial slice at the same anatomical level as in Image A
corresponding to the control CT after 1.5 months of the cervical mediastinal
surgical rescue, observing compete resection of the previously described
lesions.

Image 3: Approach for cervico-sternotomy. The right part of the image corre-
sponds to the patient's head. View of the surgical field after the resection of
the cervical mediastinal masses, with exposure of the cervical vessels. The left
innominate vein (LIV) and the bifurcation of the left common carotid artery
ICCA/) are almost completely visualized.
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Clinical case

Male of 41 years of age, that debuts with a pain-

ful stone mass at the level of the right testicle. The
diagnosis using computerized tomography (CT) of the
right festicular mass associated with bulky mediasti-
nal, retroperitoneal and right iliac adenopathies. The
study of serological tumor markers reveal a significant
elevation of alpha fetoprotein (AFP) and the human
chorionic gonadotropin (HCG).

After three months of the initial diagnosis, the patient
has a radical right orchitectomy, with anatomical pa-
thology of mixed germinal non-seminomatous tumor
class llIB (teratoma with immature tissue components
60 %, embryonic carcinoma 30 % and endodermal
sinus tumor 10 %)

Adjuvant chemotherapy is associated with BEP (Bleo-
mycin, Etoposide, Cisplatin), with normalization of
tumor markers after the third round.

Prior to submitting fo a fourth round of BEP, there is
an appearance of a left supraclavicular adenopathy.
A control CT is performed observing a significant
increase of the left supraclavicular adenopathy and
multiple conglomerates of right mediastinal, retroper-
itoneal and iliac chain adenopathies, of which various
have increased in size. The result of the supraclavicu-
lar adenopathy biopsy is mature teratoma.

After a fourth round of BEP, a significant rise of the
AFP, previously normalized, is observed.

Prior to the elevation of MT, it is decided to initiate a
second line of chemotherapy treatment with the TIP
scheme. Upon completion of chemotherapy treat-
ment, in the multidisciplinary tumor committee it is
decided to perform a surgical rescue of the residual
lesions in two steps.

Pre-surgical re-evaluation of the CT (- Images 1

and 2): necrotic adenopathies with a tendency to
confluence, forming adenopathic conglomerates in
left supraclavicular territories, upper para tracheal,
prevascular and with similar characteristic to those
described in the retroperitoneal area extending fo the
right external iliac area.




Image 4: Visualizes the path of the left innominate vein (LIV) after bifurcation
from the superior vena cava (SVC). Separated by vessel-loop, the left internal
jugular vein (LLIV) is visualized.

Image 5: Application of fibrin sealant patches (TachoSil®) over the area of the
laryngo-trocheal region.

Image 6: Application of TachoSil® fibrin sealant patches over the medullary
bone borders of the sternum toblas, prior fo closing the middle sternatomy.
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At four months after the last round of TIP, the patient
is subjected to abdominal surgical time. A retroperito-
neal cytoreduction is performed. The anatomopatho-
logical result of the totality of the resected masses is
mature teratoma. The serological tumor markers are
normalized in the postoperative period.

Three months later the patient is intervened tfo resect
the cervical-thoracic lesions.

Through a cervical-median sternotomy on the anterior
border of the left sternocleidomastoid, the cervical
region is accessed, supraclavicular bilateral and me-
diastinal, which permits a favorable exposure to the
cervical neuro-vascular structures, subclavian vessels
and brachial plexus (- Image 3).

The multiple cervicomediastinal tumors are resected
that include the left supraclavicular fossa (= Image 4),
left paratracheal (that occupies all of the space up to
the bifurcation of the left bronchia), right paratrache-
al, as well as the anterior mediastinum.

The tumor engulfs the innominate vein and displaces
anterolaterally the superior vena cava and the azy-
gous vein, progressing up to the left pre-vascular
zone and laterally surpassing the left phrenic nerve,
obligating the sectioning of the azygous vein and
dissecting and broadly movilizing the phrenic and
vagus nerves.

Completing the resection of the tumor lesions, he-
mostasis is performed in the bleeding zones through
electrocoagulation and application of fibrin sealant
patches (TachoSil®) over the area of the tracheal ring
(= Image 5) and medullary borders of the mid ster-
notomy (- Image 6) The pathological anatomy result
of all of the resected cervical-mediastinal tumors was
mature teratoma, without observing in any of the
samples, histological signs of epithelial nor mesen-
chymal malignancy.

The patient has a positive immediate postoperative
evolution, with aphonia and transient pharyngo-laryn-
geal dysphagia, as the only notable complication.

A month after the intervention a control CT is per-
formed, demonstrating the complete resection of the
cervical mediastinal lesions described in the pre-op-
erative images (- Images 1B and 2B).




Discussion

In 1982, Logothesis et al, describe for the first time
the syndrome of the “growing teratoma" (GTS), as a
phenomena of a growing tumor, followed by the nor-
malization of tumor markers after or during systematic
chemotherapy treatment?.

The mechanism which causes GTS, continues to be
unclear. Hiester, et al. proposed the hypothesis that
the embryonic carcinoma cells, can differentiate
themselves in transit amplifying cells (TAC) under
chemotherapy treatment. These cells can auto-renew
themselves or differentiate themselves even more in
three layer germinal cells, promoting the growth of
the teratoma. These cells are denominated TF-TAC
(Teratoma Forming — Transit Amplifying Cells)®.

The GTS is an infrequent phenomenon, with an
incidence in metastasis illness in NSGCT, that varies
between 19 % — 7.6 %. Around 90 % of the cases,
present retroperitoneal localization, but in addition
fo this location we can find it in the thorax in the
form of thoracic growing teratoma (TGTS) simple, or
in multiple localizations, surrounding neighboring
structures.

Given the chemo/radio refractory condition of this
illness, surgery is considered the treatment of choice,
and its complete resection not only reduces the range
of recurrence, but also prevents somatic malignancy
of the residual lesions.

The global rate of survival of 5 years described in the
literature in patients with GST, oscillates around 90 %°.
Likewise, recurrence in those patients that undergo a
complete resection, is in the range of 0 — 4 %, while
among those with partial resection it ascends to

72 —83%.

These cases, can require high complexity surgeries in
various steps.

Given the technical challenge that the medical and
surgical treatment implies for these patients, they
must be performed in centers of reference with spe-
cialized multidisciplinary teams.

In this case, the first step selected was abdominal,
achieving a complete resection with pathological
anatomy result of mature teratoma of all of the resect-
ed lesions.
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Malignancy is discarded, despite the complex lo-
cation of the cervical and mediastinal tumors, the
patient was intervened jointly by Thoracic Surgery and
Cardiovascular Surgery. The procedure is performed
through cervico-sternotomy and with the provision of
extra corporeal circulation, that finally was not neces-
sary.

This approach permitted a good exposure of the
anatomical structures and a complete resection of the
lesions. The ample surgical manipulation, is not free of
complications, highlighting the risk of intra and post
operative hemorrhaging. In zones where it is prefera-
ble to avoid electrocoagulation, such as the larynge-
al-tracheal, or in those that electrocoagulation is not
very effective, such as the medullar surfaces, fibrin
patches, in our experience, are an efficient resource.
In the case of sternotomy, the posterior reabsorption
of the fibrin patch will prevent the problems associat-
ed with foreign bodies as in the case of wax seals’.

In conclusion, the complex case of “growing terato-
ma" has been presented, which shows abdominal,
cervical and mediastinal tumors. The therapeutic
scheme described, with aggressive sequential surgical
procedures, performed by carious specialized teams,
has permitted the complete resections of the lesions
with low morbidity and a post operative life of good
quality.
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Introduction

Resection surgery is an important component in the multidisciplinary treatment of advanced
localized lung cancer. Non-small cell lung cancer (NSCLC) is a neoplasm with high mortality,
particularly when it is diagnosed in advanced stages'.

In the eight edition of the TNM a group of heterogeneous tumors that comply with at least
one of these descriptions: tumors larger than 7 cm o that invade the mediastinum, heart,
large vessels, trachea, recurrent larynx nerve, vertebral bodies, esophagus, carina, nodes

in different ipsilateral lobes and infiltration of the diaphragm were defined as T4. In the
seventh edition, the latter, became considered T3 to T4. However, clear evidence does not
exist of the sum of various of these descriptors may have on the prognostic impact of the
same patient. In this group it is essential fo carry out a correct selection of the patients'.

On the other hand, the complete resection of the T4 tumors, tends to require meticulous

pre-surgical planning, that covers multiple aspects related to the surgical technique under
consideration, and with the morbimortality. This is generally multi-disciplinary, the same as
in the case of the involvement of the aortic wall.

The objective of this work is fo comment on a clinical of resection of a pulmonary tumor
that complies with multiple T4 descriptors, among them the size, the apparent affectation
of the left atrium, of the aorta, the diaphragm and the mediastinum.
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Image 1: Preoperative chest radiologic pair. The presence of a retrocardiac
mass in the left inferior lobe can be observed, which is marked with arrows.

Images 2: Computerized tomography of the thoracic-abdominal. A: In

the parenchyma window, a heterogenous mass on the left lower lobe

(95 x92 x 70 mm) can be seen that occupies almost the entire LLL, apparently
associated fo a transcisural infiltration or an adjacent adenopathic interlobar
conglomerate, next to the pedicle of the lingula (marked with an arrow). B:
In the mediastinal window, arrows identify the probable pericardial and left
ventricular infiltration and the descending aorta without a fatty separation
plane. The deformity of the contour of the aorta is also observed at this level,
which occupies a large part of its circumference. C and D: With the arrows
signs of possible diaphragmic infiltration are highlighted. E: The mass that
extends into the proximity of the pedicle of the lingula is marked. F: Marks
the infiltration of the pericardium and the lower left pulmonary vein in the
mouth of the left atrium, principally in its posterior recess.
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Clinical case

The case is of an overweight (BMI 29 kg/m?) 67 year
old male with pathology history of type 2 diabetes
mellites who presents with toxic syndrome (asthenia,
anorexia and weight loss of 16 kg) of 6 months of evo-
lution, associated with hemoptotic sputum. It is worth
mentioning that he had been a smoker of 2 packs/
day until 17 years ago, when he suffered an antero-
posterior infarction with single-vessel disease treated
with 3 coronary stents.

In the radiologic pair of thorax, a retrocardiac mass
can be in seen in the lower left lobe (LLL) that is
confirmed with a thoracic abdominal CT showing a
heterogenous tumor of approximately 95 mm almost
completely covering the LLL, contacting the parietal
posterior and basal pleura, the diaphragm and the
descending aorta without a fatty separation plane. It
also has ample contact with the left cardiac cavities
with a focal loss of the separation plane. In addition,
there is an interlobular adenopathy conglomerate at
the lingual pedicle (= Images 1 and 2).

The extended studies of a cranial CT (no evidence of
cerebral metastasis) and PET-CT. This describes hyper
metabolism at the tumor level (SUV max 10.6), that
reaches the origin of the left superior bronchial lobar
There are no detectable hyilomediastinal adenopa-
thies suggestive of malignancy, only bilateral paratra-
cheal adenopathies of scarce dimensions of 14 mm
with SUV max 1.8. Findings compatible with pulmo-
nary neoplasia T4ANO-2MO (- Image 3).

The thick needle biopsy results positive for non-small

cell cancer (squamous cell cancer). The patient is pre-
sented in the Thoracic Tumors Committee (TTC) for a

multidisciplinary approach, where surgical treatment is
not discarded.

An eco-endoscopic evaluation (EBUS) is performed
that reveals mucous infiltration in the LLL with neg-
ative adenopathy biopsies (4R, 7 and 4L). The lymph
node staging is completed with mediastinoscopy that
confirms the negative results in the lymph nodes of
the lower and upper paratracheal, left paratracheal,
subcarinal and right hilum (cT4ANOMO).

The MRI reports signs of infiltration in the pericardi-
um, lower left pulmonary vein through the left atrium
outflow, left posterior hemidiaphragm (extension of
approximately 2.5 cm) and aortic mural wall (extension
length of approximately 4.5 cm).




Image 3: Pre-operative PET-CT scan. A and B: A hypermetabolic mass is
described (SUV max 10.6) in the IU that engulfs the left inferior bronchial
lobe and the origin of the upper left lobe, makes contact without being able
to defermine the infiltration of the parietal pleura, the diaphragm, the 1¢
descending aorta, the inferior pulmonary vein and the left cardiac structures.
At the hilar level, appears to perforate the fissure and invade basal segments
of the LUL.

Images 4: Magnetic Resonance Imaging. A: Voluminous tumor in LLL of

9.6 x6.8x8.8cm (CCxLLxAP) that medially contacts broadly with the aorta in
approximately half of its circumference, with discreet rectification of the wall
suggestive of aortic mural infiltration, with longitudinal extension of about
4.5cm. Could infiltrate the left posterior hemidiaphragm with an extension of
approximately 2.5cm. Does not appear to infiltrate the esophagus. B and C:
In its inferomedial portion, the mass infiltrates the lower left pulmonary vein
from its outlet to the LA occluding it. D: Probably previously affects the peri-
cardium adjacent to the inferolateral basal segment of the IV. Fatty inferface
between the myocardium and the tumor is identified, with no evidence of
local myocardial infiltration.
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It doesn't appear to infiltrate the left ventricle or the
esophagus (= Image 4).

The functional respiratory tests results: FVC 3.34

(73 %), FEV1: 2.57 (76 %) y DLCO 67 %. The aforemen
tioned post operative values for left pneumonectomy,
evaluated using perfusion Gammagraphy (left lung
of 37 %), are: epoFEV1: 48 % (162 L) y epoDLCO: 42 %
(11.64 mL/mmHg/Mi). The ergometry concludes mark-
ing a moderate surgical risk for left pneumonectomy
(V02: 16.5 ml/kg/min)

After re-evaluation by TTC, a surgical resection is
determined and neoadjuvant freatment is discarded
by the surgeon to avoid a probable increase in the
adherences at the aortic level.

Two days prior to the resection, an endovascular
aorta thoracic prothesis (TAG Gore Conformable
34 x 34 x150) is inserted through the right femoral
artery (= Image 5} without incidences during nor
postoperative, being closely monitored by the neu-
rologists and intensive care staff in the Intensive Care
Unit to discard signs of medullary ischemia until the
time of the pulmonary resection surgery.

After selective infubation and placement in left lateral
decubitus, an approach is performed via left antero-
lateral thoracotomy with muscular preservation and
video thoracoscopy assistance to improve the visu-
alization of almost all of the intrathoracic maneuvers
carried out (= Image 6).

A left inferior intrapericardial lobectomy is performed
including cuff lingulectomy with bronchoplasty; re-
section of the pericardium, section of the left inferior
pulmonary vein with margin of left atrium, partial
resection of diaphragm, partial resection of the de-
scending aortic wall reconstruction of the diaphragm
and pericardium with prosthetic meshes and system-
atic lymphadenectomy.

Description of the technique

After removing the pulmonary adhesions, a mass of
approximately 11 cm is observed that occupies all of
the LLL, adhered to the diaphragm and mediasti-
num, with apparent transcisural filtration at the hilar
level. The LLL of the diaphragm is released from the
diaphragm, resecting a diaphragmatic "medallion” of
approximately 7cm in diameter, with preserved mac-
roscopic margins.




Images 5: Placement of thoracic aorta endoprosthesis. A: Image of the virtual
planning with the corresponding measurements at the proximal and distal
extremes of the aortic tumor infiltration, placing the endoprosthesis with
5cm of proximal margin (reaching 3 cm at the outlet of the left subclavian
arfery) and 3 centimeters towards the distal (reaching 4 cm above the celiac
trunk). B and C: Arrows mark the right femoral access, the introducer and the
guide wire. On the screen, the dilatation of the endoprosthesis (TAG Gore
conformable 34 x 34 x 150) can be observed with the guide still in place.

Image 6: Placement in right lateral decubitus. Preparation for the left
anterolateral thoracotomy approach with muscular preservation and video
thoracoscopy assistance.
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The reconstruction is performed with an expanded
polytetrafluoroethylene mesh of 1mm that is attached
with a discontinuous silk suture 1. Continuing with
the wide opening of the pericardium and exploration
discarding infiltration of the left ventricle. After place-
ment of traction sutures, infiltration of the pericardium
and the left inferior pulmonary vein at the level of
the outlet of the left atrium is confirmed; as well as
the adjacent epicardial fat, being able to prove the
absence of affectation of the left upper pulmonary
vein (= Image 7).

Dissection of the pulmonary pedicle and lymph-
adenectomy of the aortic and hilar window groups,
which are reported as negative on interoperative
pathology, are continued.

Once the resectability is proven and after the open-
ing of the infravenous pericardium recesses, the
proximal section of the left inferior pulmonary vein at
the level of the left atrium is performed with vascular
endografting, the posterior pericardium is sectioned
and the adherences of the esophagus are removed
with cleavage plane. At the interlobular hilum a
probable complex adenopathy or tissue suggestive
of neoplasia is identified adjacent to the pedicle of
the lingula, which leads to a cuff lingulectomy with
anastomosis T-T of the bronchus of the culmen with
the left principal bronchus with a continuous poly-
propylene 4 — O suture and separated reinforcement
sutures (- Image 8)

During these maneuvers, the tumor of the aortic wall
comes off, leaving a medallion of tumorous tissue of
approximately 5cm adhered to it. After the ectomy
of the surgical piece (left inferior lobectomy and cuff
lingulectomy) all of the neoplastic tissue adhered to
the descending aorta, along with the adventitia of
the same, is resected, finding a cleavage plane suit-
able for the complete macroscopic resection. In the
bed there are areas of exposure of the aortic intima,
making it unnecessary fo leave the endoprosthesis
exposed. The oncological margins are informed as
free of the disease in the interoperative pathologic
anatomy (= Image 9).

The pericardial opening is partially closed with a 910
polyglactin mesh and a hemostatic reinforcement is
placed over the middle and intima layers of the aorta
with a medicated matrix that is also used to seal air
leaks in the culmen parenchyma (= Image 10).
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Images 7: Intrapericardial view. A: Interoperative view of the left atrium (LA)
and of the lower left pulmonary vein (LLPV) from the front, infiltrated by the
tumor of the LLL up to the mouth of the atrium. At this level the reference
with a “vessel loop" can be observed. The internal face of the pericardium
adhered en bloc to the tumor and to the LLL is pulled toward the “zenith".
The tumor's infiltration at the level of the descending aorta can be observed
and the clear indemnity of the upper left pulmonary vein (ULPV) after the
section of intrapericardial recesses and their dissection. VD: ventricles. B:
Same image with the vascular endografting ready for the section at the level
of the left atrium guaranteeing the margin of the resection.
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After checking the pulmonary re-expansion and
absence of air leakage, the intercostal nerves are
infiltrated, pleural drainages are placed and the
closure of the thoracotomy is performed according to
practice.

The postoperative in intensive care transpires without
incidence, hemodynamically stable, no neurological
alterations and no signs of secondary spinal cord
ischemia to devascularization of the Adamkiewicz
artery.

After 48 hours, is moved to the Thoracic Surgical
floor, with correct pain control with the prescribed
analgesic. The pleural drains are removed on the
fourth post operative day and on the seventh day
hospital discharge is indicated, prior control of the
anastomosis by fibro bronchoscopy (- Image 11).

The definitive result of the pathological anatomy
reports a squamous cell carcinoma of 11 centimeters,
pT4 NO MX (STAGE IlIA) with doubtful R1 at the level
of the aortic adventitia, with the presence of mini-
mum outbreaks of squamous cell carcinoma affecting
the deep side of the adventitia (surface painted with
Indian ink). Without tumoral affectation of the dia-
phragm nor of the lingula, that presented nonspecific
inflamed tissue.

In the fumor committee, adjuvant radiotherapy was
discarded, the patient being a candidate for adjuvant
chemotherapy.

In the ambulatory check-ups, the patient did not
present clinical or radiological incidences, where the
pulmonary re-expansion was proved and the correct
placement of the aortic endoprosthesis showed ab-
sence of dyspnea and slight pain, requiring occasion-
al analgesics (= Image 12).

Continues with chemotherapy treatment and
antiplatelet agents in the 3 month postoperative
check up.
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Images 8: Bronchoplasty. A: The arrow indicates the apparent fumor or
inflammatory infiltration adjacent fo the bronchus (BR. LINGULA) and arteries
of the lingula, with probable transcisural infiltration at this level and close

to the culmen bronchus (BR.CULMEN). B: After performing the lobectomy

of the LLL and a resection in the cuff of the lingula, assuring margins free

of malignancy in the intraoperative pathologic anatomy, the anastomosis
between the culmen bronchus and the left main bronchus is performed. The
difference of the calibers between both ends of the anastomosis can be
observed.
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Discussion

The optimum treatment option of NSCLC in stage T4
NO/1 MO is still under debate'. Some authors, consid-
er the surgical resection of the T4 as the best option,
whenever it is completely resectable and is not associ-
ated with associated mediastinal adenopathies. A 4 %
postoperative mortality rate and a morbidity index of
35 % is described for this group of patients operated
in centfers with vast experience. Although the group
of T4 is somewhat heterogenous, a survival rate of

5 years is calculated for 43 % of those with compete
resection, and falls significantly if it coexists with gan-
glion metastasis?.

According to the current National Comprehensive

Cancer Network (NCCN) guides and the American
College of chest Physicians, surgery is the pilar of

treatment for resectable T4 NO/1 MO patients?.

Neoadjuvant chemoradiation therapy is considered
the other treatment option for those patients with
tumors that are considered principally resectable,
while definitive concomitant chemoradiation therapy
is recommended for those which are not resectable'.

However, in some cases the neoadjuvant could be
associated fo an increase in the morbimortality, prin-
cipally in the case of a possibility that a pneumonec-
tomy is indicated. In our case, we have also preferred
to disregard this to avoid possible adherences to the
aorta that lead to a greater resection of the wall.

The therapeutic approach for patients in advanced
stages of NSCLC is controversial, particularly the
surgical management of a subset of T4 tumors that
infiltrate the heart, the large vessels and other struc-
tures of mediastinum?®.

However, the advances in imaging techniques such
as computerized tomography, sonograms and mag-
netic resonance, have improved the preoperatory
evaluation of signs the suggest dissemination and/or
infiltration>. In spite of these advances, the absence
of the fatty plane or the separation of the fumor and
the adjacent structures, confirmation of infiltration
could not be categorically confirmed. In our case, for
example, the pathological anatomy result definitively
discarded the suspicion of clinical and interoperative
diaphragmatic infiltration.
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Images 9: Resection of aortic adventitia. A: Inferior view of the descending
aorta being able to observe the approximately 5cm medallion of tumor
tissue that infiltrates the adventitia, pulling forward and upward, exposing the
cleavage plane. The arrow marks some of the areas of the aorta with expo-
sure of the intima layer. B: Pulled toward the “zenith” of the aortic adventitia
tissue infiltrated during its resection. The healthy aspect of the exposed
media and intima layers of the aorta can be observed. Above and anterior to
the bipolar energy instrument, the culmen with the stapling line is observed.
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On the other hand, thanks to the introduction of
cardio-vascular surgical techniques associated fo
lung cancer and the pre-operative care, the extend-
ed resections can improve the survival of very select
patients®.

Particularly, in the NSCLC surgery that invades the
thoracic aorta controversies exist, both for the onco-
logical prognosis as well as for the complex surgical
approach the still represents a great challenge to the
surgeons. In select cases, the surgical resection could
be considered as an initial option or posterior to the
induction treatment?”.

The resection of the fumor en bloc that invades the
aorta using different techniques and intraoperative
supports: extracorporeal circulation, passive aorta-atri-
um shunt (AA) and direct clamping or thoracic aortic
endoprosthesis without extracorporeal circulation,
provide security and improving postoperative man-
agement with encouraging results’.

The coordination and cooperation among the thorac-
ic and vascular surgical specialists is essential in these
cases. In cases where the complete mural is affected
the resection of the aortic wall can be performed
leaving the endoprosthesis exposed. Some authors
recommend using omentum coverage or synthet-

ic parches. In our case, finding the cleavage plane
between the adventitia and the media and interim
layer, we have decided not fo leave the endoprosthe-
sis exposed, to avoid potential risks. To do so, it was
sufficient to cover it with a medicated matrix. Unfor-
tunately on the deep face of the adventitia outbreaks
of neoplasic cells were observed, for which we cannot
assure that they have not infiltrated the media and
intima layers. Even though all of the other margins
were negative, we consider it R1 at this level.

In spite of the reduction of morbimortality in the
resection of the aortic wall with the placement of a
thoracic aortic endoprosthesis, the risks of a spinal
cord ischemia and paraplegia due to obstruction of
the middle medullary artery (Adamkiewicz) are not

at all negligible: from 1.5 to 13 % in different series.
Permissive arterial hypertension, with drugs or volume
augmentation, neuromonitoring could decrease this
risk.
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Images 10: Medicated sealing matrix. A: Inferior view of the descending
aorta, showing the middle and intimal layers after resection of the adventitial
layer in the area of tumor infiltration. The upper part of the image shows the
medicated matrix prepared to be applied directly to the aortic layers to rein-
force hemostasis. The lower end of the photo shows the PTFEe diaphragmat-
ic mesh; the inner end shows the polyglactin 910 pericardial mesh.

B: View from under the medicated mesh used as sealants on the descending
artery. The upper end of the image shows the same material for sealing air
leakage in the culmen.
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Some centers advocate the pre-operative placement
of epidural catheters to maintain reduced tension of
the cerebrospinal fluid after on-demand drainage.
However, the complications of this technique can
surpass in frequency and severity of the same spinal
cord ischemia. Because of this, some authors advise
strict postoperative control and proceed with con-
trolled lumbar drainage using a pressure gauge only
if neurological signs of spinal cord ischemia appear®.

With respect to the infiltration of the left atrium,
Galvaing and collaborators have published in their
series 19 patients with resection of atrium infiltration
to treat lung cancer between the years of 2004 and
2012. They described a morbidity of 53 % principally
related to arrhythmias and a mortality of 11%. The
index of survival of 5 years was 44 %’. All of the series
described are based on few cases, and are associated
principally with poor prognoses.

Our final comment is that thanks to the cuff lingulec-
tomy we avoided the pneumonectomy, associated
with an important comorbidity. Although the defini-
tive pathological anatomy result discarded malignan-
cy at this level, we have opted for this procedure to
resect the tumor en bloc due to the macroscopic and
metabolic aspect seen in the presurgical images.




Images 11: Postoperative. A: Early postoperative period, with the drains still

in place and connected to the vacuum system through a "Y" connection.

B: Status of the thoracotomy prior to discharge. Extensive upper limb mobility
can be observed from the early postoperative period.

Image 12: Postoperative control. X-ray. Postoperative radiologic pair without
incidences. Complete pulmonary re-expansion of the culmen. The image
corresponding to the correctly positioned aortic prosthesis are identified
with arrows.
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Left intrapericardial
pneumonectomy with partial resection
of the pulmonary trunk and left atrium

Rusca Giménez M, Gémez Tabales J, Roca Fernandez FJ, llliana Wolf J,
Lépez Garcia C, Espinosa Jirnénez D

Hospital Universitario Puerta del Mar, Cadiz

Introduction

The locally advanced non-small lung cancer cell fumors that invade the surrounding struc-
tures in the thorax (T4) are a heferogenous group and there is no standard procedure in
clinical practice'.

In general, the surgical treatment of these T4 tumors is controversial. However, there are

selected T4 NO-1 MO (stage IlIA) that can be candidates for surgery?.

The case is presented of a patient with a bronchogenic tumor in the left upper lobe with
mediastinal extension and to the left principal pulmonary artery. A pneumonectomy with
complete macroscopic resection of the tumor is performed.
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Image 1: Preoperative axial slice of chest CT that shows the dimensions of
the left para hilar mass.

Image 2: Axial and coronal slices of the preoperative chest CT scan showing
the left parahilar mass with complete atelectasis of the left upper lobe. It can
be seen how the mass engulfs and narrows the left pulmonary artery with

a critical decrease in the caliber of the lobar artery for the LUL and for the
LLL.
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Clinical case

Male of 62 years of age, with history of arterial hy-

pertension, diabetes mellitus 2, dyslipidemia, bron-

chial asthma and an important tobacco load, being
an ex-smoker for 10 years with an average cigarette
consumption of 35 packs/year.

Under study by Pneumology due fo progressive
dyspnea and persistent dry cough of 6 months of
evolution with slight hemoptysis, normal cardiopulmo-
nary auscultation and an anodyne chest X-ray. A CT
scan of the chest was requested which showed a

left parahilar spiculated tumor of 41x 45 x 50 mm
(APXTTXCC) (= Image 1) compatible with a neoplastic
process engulfing the principal left pulmonary artery,
as well as the left main bronchus less than 2 cm from
the carina, with complete obstructive atelectasis of
the secondary LUL (T3-4NOMx) (= Images 2 and 3).

A fibrobronchoscopy was requested that described
the total obstruction of the LUL bronchus opening
and biopsies of the lesion were taken that concluded
with the diagnosis of squamous cell carcinoma.

The analytical studies and the functional respiratory
tests were within normal ranges. In the PET, the hilum
mass presented an increased pathological metab-
olism, but no mediastinal or contralateral adenopa-
thies affected or evidence of hyper metabolic lesions
were observed at other levels. With EBUS, a scan of
the mediastinum was performed without objective
ultrasound signs of malignancy and no observation of
puncture subsidiary adenopathy's.

Given the good condition of the patient, after an

exhaustive cariology study and discarding the possi-
ble affectation of the adenopathies with the PET and
EBUS, surgical resection of the tumor was proposed.




a’f
Image 3: Axial and coronal slices of the preoperative chest CT scan showing

the mass constricting the left main bronchus with amputation of the entire
upper lobar bronchus.

Image 4: Preoperative axial chest CT scan showing the line of pulmonary
artery resection performed (green line), leaving sufficient caliber for the right
pulmonary artery.
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Surgical technique

Under general anesthesia with selective intubation,
placement of an epidural catheter placement and
bladder catheterization, the patient is placed in right
lateral decubitus with the arm in antepulsion and the
left post lateral thoracotomy is performed.

A complete exploration of the pleural cavity was
performed finding the hilar tumor that progresses
intrapericardially up to the main pulmonary artery.

After the dissection of the different structures, an
left intrapericardial pneumonectomy was performed
with partial section of the pulmonary trunk, leaving
sufficient space for the flow of the right lung with
endografting (= Image 4)

Due to the tumor infiltration it was necessary to
section the left atrium including the two left pulmo-
nary veins. The main left bronchus was sectioned
and a radical lymphadenectomy was performed on
the groups 5, 6, 7, 8, 9, and 10L (= Images 5 and 6)
The hemostasis of the pulmonary artery suture that
presented a small hemorrhage was improved with
TachoSil® (= Image 7)

Pleural drain remained in place, which was removed
on the 2 postoperative day after the absence of air
leakage was observed and due to the presence of
scarce debit.

The patient evolved satisfactorily, with good mechan-
ical ventilation, good pain control and radiological
controls within normal range. Discharge was indicated
4 days after the intervention (- Image 8)

The pathologic anatomy study confirmed the
diagnosis of moderately differentiated squamous cell
carcinoma (G2) with a maximum axis of 5.5cm in the
upper lobe of the left lung with metastasis in a hilar
ganglion (1/5) and bronchovascular invasion. The
mediastinal ganglion. that was removed were free of
metatastic illness. The pathologic staging was pT4pN1.

Currently, the patient is pending evaluation by
Medical Oncology.




Image 5: Surgical bed after completion of the left pneumonectomy. The
resection suture of the left pulmonary artery can be seen (marked with an
arrow) and the remaining right pulmonary artery. The suture of the left atrium
is identified (marked with an asterisk) as well as the principal left bronchial
suture (marked with a cross).

Image 6: Surgical piece of the left lung en bloc with the trunk of the left
pulmonary artery (marked with an arrow), part of the left atrium (marked with
an asterisk) and principal left bronchium (marked with a cross). The tumor is
located in the upper lobe.
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Discussion

According fo the current edition (8") of the TNM
classification, T4 tumors are considered all of those
with a size >7 cm, the tumors of any size that invade
the mediastinum, heart, diaphragm, carina, traches,
large vessels, recurrent larynx nerve, esophagus or
vertebral body, o including the presence of separate
tumor nodes in another ipsilateral lobe different from
the principal tumor.

The optimum treatment of locally advanced T4 non-
small lung cancer cells continues to be controversial
and is still being debated. The surgery is a pillar of
the treatment in a subgroup of patients with resect-
able T4 NO/1 M04 tumors. Unlike the T4 tumors of
the upper sulcus, the use of neoadjuvant therapy
for central T4 tumors is not clearly defined. Review
of current literature does not show a consensus that
confirms that in these cases neoadjuvant therapy is
more advantageous than initial surgery'.

When considering the resection of a T4 tumor, it is
imperative to radiologically stage the patient and per-
form the invasive mediastinal staging®, The presence
of N2 disease, particularly if it is a multi-station, is a
factor for a bad prognosis that would contraindicate
surgery as a therapeutic option.

The most important determining factors for a success-
ful result after the surgery are to achieve a curative
resection (RO) and avoid the incidental pathological
N2 disease'. A consensus exists in that the survival
rate of 5 years is greater in patients with a complete
surgical resection than in those with a partial resec-
tion (375 — 46.2 % vs. 109 — 22.4 %, p<0.03)

Surgical retrospective series have described surviv-
al rates of 5 years between 15 and 33 % in T4 NO/1
tumors, depending on the anatomical structure
involved?.

Lung cancer with cardiovascular invasion, particularly
in the left atrium, occurs in up to 10 % of patients with
primary pulmonary cancer. The extended pneumo-
nectomy with partial resection of the atrium is a fea-
sible option to treat these cases, when total resection
of the entire tumor is achieved.




Image 7: Application of TachoSil® on the suture of the resection of the
pulmonary artery for hemostatic purposes.

Image 8: Porfable chest X-ray on discharge.
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In the cases in which the left atrium resection does
not require the dissection of the interatrial septum,
this can be performed without the need for extra cor-
poreal circulation®, The survival rate of 5 years and the
mortality in these cases oscillates between 14 — 30 %
and 0 — 10 %, respectively’.

Conclusion

The complete surgical resection “en bloc” of the
bronchogenic tumors with invasion of mediastinal
structures (T4), in very select cases and once ganglion
affectation N2 (stage IlIA) is discarded, can signifi-
cantly improve the survival of the patients.

Nonetheless, the surgical tfreatment of this cases
continues to be controversial and is associated with
a high postoperative mortality rate and morbidity.
Therefore, it is essential to perform more studies to
reach a consensus on the therapeutic actions.
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Use of TachoSil® as a hemostatic
agent and sealant after the resection
of the intrathoracic goiter through
partial cervical-sternotomy
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Images 1A, 1B and 1C: Sagittal, axial and coronal slices of preoperative computed tomography. Mass is located at the anterior and
middle mediastinal level with mass effect on adjacent structures.

Introduction

Endothoracic goiter is defined as an abnormal enlargement of the thyroid gland and
can be associated with different descriptions: diffuse or nodular, foxic, single episode or
hypothyroidism associated or not to autoimmune thyroid'. Generally, it is located in the
cervical region (85 — 90 %) versus a minority of cases where its extension may be
intrathoracic (10 — 15 %}. Unlike cervical goiters, the intrathoracic goiters often cause
symptoms due to compression of adjacent structures®.

Total thyroidectomy using a standard cervical approach is accepted as the surgical
treatment of choice, reserving the combination with other approaches for when resection
is not feasible from the technical point of view*.
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Images 2A: Interoperative image after the application of TachoSil® on the
surgical bed. 2B: Surgical resection of multinodular goiter with endothoracic
extension. Visual reference of mosquito forceps with length of 12.5cm.
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Clinical case

We present the clinical case of a 73 year-old male re-
ferred by external consultants from Internal Medicine
due to suspicion of an endothoracic goiter after an
incidental finding in an axial computed tomography
(CAT) for additional study after a recent diagnosis of
localized prostate adenocarcinoma. No other medical
or surgical history of interest.

The patient had not made a prior consultation in spite
of the evident increase in volume at the cervical level
and refers, under direct interrogation, to clinical sug-
gestion of extrinsic compression of the upper airway,
such as changes in the tone of voice and progressive
respiratory difficulty evolving over months.

In the physical exploration a tumor is observed at

the cervical level with clear palpable mediastinal
extension on swallowing. The left Pemberton sign was
positive.

The cervical-thoracic axial computed tomography
showed a diffuse enlargement of the thyroid gland,
with several bilateral nodular images, compatible with
multinodular goiter. At the mediastinal level a mass

is located in the anterior and mid-left compartments,
well defined, with lobulated contours, with numer-
ous coarse calcifications and some small hyperdense
areas in its interior, approximately 11x 8.2 x10.5cm in
diameter anteroposterior, transverse and craniocaudal,
respectively, with mass compressing and displacing
the trachea and the esophagus to the right, and
displacing the common carotid and left subclavian
arteries to the left. In addition, there was evidence of
imprinting on the left main bronchus and the aortic
arch.

No sizeable adenopathies or with pathological
aspects were identified. In the pulmonary parenchyma
no suggestive nodular images of secondary metasta-
sis were visualized (= Images 1A, 1B and 1C).

After a multidisciplinary valuation and in accordance
with the patient's will, it was decided fo perform a
total thyroidectomy. A fine needle preoperative aspi-
ration biopsy was not performed, due to the presence
of multiple confluent nodes and the intrathoracic
thyroid extension.

Using general anesthesia with selective intubation
and positioning in supine decubitus with cervical
hyperextension an initial approach by Kocher
cervicotomy was performed.




The first step was the dissection of the carotid
arteries and the jugular veins and the exposure of
the recurrent larynx nerves in conjunction with the
identification and dissection of the superior and
inferior parathyroid glands. A left hemithyroidectomy
was performed confirming the important intratho-
racic extension, and it was not possible to complete
the resection through the cervicotomy. Next, the
right hemithyroidectomy continued, completing the
resection by performing a partial sternotfomy with
extension to the manubrium and proximal portion of
the sternal body freeing up the intrathoracic com-
ponent and extracting the left hemithyroid. After the
hemostatic verification, a medicated matrix (TachoSil®)
for the control of the hemostasis and the sealing of
the cervical thyroidectomy bed (- Images 2A and 2B).
Two cervical drains (15 Fr) and a mediastinal retroster-
nal drain (20 Fr) were inserted. The partial sternotomy
was closed with steel wire sutures.

The postoperative period transpired without inci-
dence, progressively removing the drains without the
appearance of complications. Analytically, the patient
presented asymptomatic hypocalcemia that required
prolonging the hospital stay until normal parameters
were achieved through the administration of calcium
supplements and vitamin D. The patient was dis-
charged 8 days after admittance to the hospital.

The definitive histological result was compatible with
nodular thyroid hyperplasia. The intrathoracic compo-
nent of the pathological anatomy analysis reflected a
weight of 368 grams with approximate measurements
of 13x9x9cm.

During the postoperative control in external consults
the thyroid function tests and the determination of
the concentrations of serum calcium were reported to
be within normal parameters.

Discussion

The approach fo surgical tfreatment of endothoracic
goiter continue to be a subject of conversation.

The transversal cervicotomy of Kocher incision is

the most used surgical approach. It is estimated the
around 90 % of all of the thyroids with intrathoracic
components can be removed using this fechnique®.
However, there exist a minor number of patients in
which it is necessary to adopt a cervical-thoracic ap-
proach, when faced with the technical impossibility of
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cervical extraction, be it due fo the location, the size
or the relation of the mass fo the adjacent mediasti-
nal structures. The media or totfal sternotomy, the tho-
racotomy and the thoracoscopy are different surgical
approached used in the resection of this pathology®.

The use of the median sternotomy, as in the afore-
mentioned case, continues to be the preferred
approach with large endothoracic masses and/or that
compromise the mediastinal vascular structures, since
multiple studies have shown that this type of patient
presents a greater probability both of postoperative
complications as of re-interventions and death’.

TachoSil® usage in the surgical bed in these cases,
due to its hemostatic properties and adaptability fo
ensure adequate tissue coagulation, diminishes the
use of heat producing electric hemostasis devices,
reducing tissue damage and consequently the risk of
injuries to the recurrent laryngeal nerves®.
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Prevention and treatment of air leak
with a human fibrinogen thrombin
patch (TachoSil®), a case report
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Garcia Tirado FJ

Hospital Universitario Miguel Servet, Zaragoza

Introduction

According fo various studies, air leakage (AL) is produced in more than 50 % of patients
that undergo pulmonary resection surgeries and among these persistent air leakage (PAL) is
between 15 and 18 %'". Various risk factors have been identified for the development of AL,
including: deficient pulmonary function, emphysema, upper lobectomy and bi-lobectomy,
re-interventions, the presence of adherences and treatment with steroids®.

The majority of the AL in the immediate postoperative period are benign and are resolved
within a few days?. Nonetheless, the PAL are associated with greater postoperative compli-
cations, prolong hospitalization and higher hospital costs. The PAL has traditionally been
defined as any AL that continues after the 7" postoperative day, although more recently
this definition has been reconsidered and modified to any AL that persists more than

5 days, which is the average hospital stay affer a lobectomy*~.

It is well known that preventing the appearance of air leaks reduces the probability of
complications and shortens the hospital stay*® which also has a positive impact on costs®.
With respect to this various techniques, to reduce or attempt fo minimize postoperative AL,
include the reinforcement of the line of staples and the use of glues or surgical sealants®>.

One of these sealants is the human fibrinogen thrombin patch (TachoSil®). The efficacy and
security of this product as a sealing agent in thoracic surgery has been demonstrated in
various studies to prevent AL after pulmonary resection?4.

Currently it is indicated for adults as support treatment in surgery to improve hemosta-
sia, promote tissue sealing and as a reinforcement for sutures in anastomosis or vascular
stumps>S.

Here we present a clinical case of a patient after pulmonary resection surgery that present-
ed bleeding and significant air leakage requiring re-intervention where it was decided in
this case fo use human fibrinogen and thrombin patch (TachoSil®) to improve hemostasia
and promote tissue sealing with good results.
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Image 1: CT and PET CT that shows the appearance of a metfabolically active

suspicious node in the RSL contiguous to the surgical suture attributable to
the local relapse.

Image 2: Application of the human fibrinogen and thrombin sealant matrix
(TachoSil®), 1 — 5 patches.
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Clinical case

It is a 72 year-old male with a personal history of
ATH, ex-smoker with IPA 80, severe COPD, and
history of SARSCoV2 infection 3 months prior to
the intervention without respiratory failure. History
of pulmonary squamous cell carcinoma in right
superior lobe (RSL), T2NOMO, treated with a surgical
pulmonary resection atypical due to deficient
respiratory function tests (RFTs). In follow-up by

the Medical Oncology Service, in image fests a
possible local relapse in a surgical suture 7 years
after the primary intervention (= Image 1) deciding
to perform a complete lobectomy of the RSL and
lymphadenectomy by thoracotomy. The dissection
was difficult being a re-intervention with a recent
history of pulmonary infection and multiple firm
adhesions requiring adhesiolysis and defachment of
lung parenchyma, giving way fo areas of lacerated
parenchyma and devoid of visceral pleura. After
perming the lobectomy ne sealant was applied.

The patient has a torpid evolution in the immediate
postoperative period with significant air leakage

(500 to 1,000 ml/min quantified by Thorpaz system
with aspiration at -8) and bleeding, requiring emer-
gency reintervention after 24 h. In this case, drainage
of clotted hemothorax and revision of hemostasis and
aerostasis are performed. The cavity is thoroughly
examined without locating a clear bleed point, only
light sheet bleeding is observed from some points

in the parietal pleura that are coagulated using an
electro scalpel; Aerostasis is controlled under water
demonstrating a significant alveolar leak at the level
of the areas of parenchymatous depleuralization over
which we placed the TachoSil® (= Image 2), covering
as well the vascular stumps. The hemostasis is rein-
forced with other hemostatic agents on the wall and
the seal of the of bronchial stump with good re-ex-
pansion of remaining parenchyma are tested. On this
occasion, upon leaving the operating room the leak
had reduced considerably after the application of
the TachoSil® patches, in this case quantified by the
Thoraz system at 100 ml/min, aspiration -20. The leak
ceases completely 72 hours after the re-intervention.

The patient has a favorable immediate postoperative
period without new bleeding episodes and with the
air leak resolved.




Discussion

The standard intra-operatory procedures to prevent
or reduce air leaks include sutures, the us of staplers
with protective covers and the use of electrome-
chanical devices. Nonetheless, the use of sealants or
glues has grown in recent years, with more products
available every day'*’. However, there is still no clear
consensus about the application of these products to
reduce the incidence of postoperative AL in thoracic
surgery®.

In our service we do not systematically use tissue
sealants in pulmonary resection surgery. The import-
ant factors for deciding on their application, inde-
pendently of the product (which is chosen based on
the surgeon's criteria) are: the infensity of the air leak
evaluated by a test of immersion under water and the
quality of the pulmonary tissue.

In the clinical case in question TachoSil® was used with
a dual purpose: to help with hemostasis since there
had been previous bleeding and with the intention
of reducing the initial air leakage that reached up

to 1,000 ml/min and that after the use of the patch
was reduced to 100 ml/min with the same ceasing

72 hours postoperative: This would advocate, accord-
ing fo our experience, in favor of its properties as a
tissue sealant and coincides with that described in
the literature, given that studies exist that demon-
strate the efficacy and efficiency of TachoSil® to
reduce AL inter- and postoperative, the time until the
removal of the thoracic drainage and the duration

of the hospital stay in comparison with the standard
surgical treatment of air leaks?#%.

This in turn returns an economic benefit, derived from
a shorter hospital stay and lower consumption of
hospital resources®.

Conclusion

+ Air leaks are a frequent post operative
complication in our specialty.

+  The application of tissue sealants is efficient
and secure for the prevention of postoperative
air leaks, especially in patients with severe
emphysema.
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* There is not a current consensus about when to
use a tissue sealant or which to use, nonetheless,
and according fo reviewed studies, the use of hu-
man fibrinogen and thrombin patches (TachoSil®)
is safe, is not associated with postoperative com-
plications and has a potential benefit of reducing
the possibility of complications, the hospital stay
and costs.

*  New randomized studies that identify the optimum
indications for the application of surgical sealants
are required.

ABBREVIATIONS

ACT: Axial Computed Tomography

AL: Air leak

ATH: Aferial Hypertension

COPD: Chronic Obstructive Pulmonary Disease
IPA: Index of Packs/Year

PAL: Persistent air leak

RFT: Respiratory Function Tests

RSL: Right Superior Lobe
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Synchronous and bilateral pulmonary
adenocarcinoma

Montesinos Encalada M, Libreros Nino A, Sampedro Salinas C, Rombola C

Hospital Universitario Amau de Vilanova, Lleida

Introduction

Lung cancer continues to be the primary cause of death in Spain for both sexes, and
among women, the mortality for lung cancer in 2017 increased by 6.4 % with respect to
prior years'.

There does not exist a clear explanation for their mortality rate. However, it is known that
genetic and environmental factors intervene, as well as oncological freatment. To the de-
gree that the incidence of lung cancer increases, the number of patients diagnosed with
multiple primary pulmonary cancer (MPPC) also increases.

Martini and Melamed? established 1975 diagnostic criteria for MPPC. Although accepted by
the majority of the authors, there does not currently exist a unified model for the diagno-
sis, which, in addition to the variability of the series studied, could explain the differences
obtained related to its prevalence.

We can differentiate between synchronous tfumors, if they appear simultaneously, or meta-
chronal, if the intermission of the appearance is superior to two years, with this being the
most frequent case, generally diagnosed in surgically intervened patients in which a new
pulmonary infiltration appears in the radiological controls.

Although differentiating between MPPC and intrapulmonary metastasis of lung cancer is
important for the treatment strategy and prognosis, it is also very complicated, particularly
in the cases with similar hystologies.

The treatment of choice for patients with MPPC in stage I-ll is surgical resection that
provides a better option with potential cure for these patients (I, B)*. The recommended
surgery if the patient is medically apt is a lobectomy or anatomic pulmonary resection
instead of the sub-lobar resection (I, B). The resection is also recommended for patients
with positive margins in stage I-ll relapse. If it is not possible, postoperative radiology can
be considered*.
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Image 3: Placing a collagen matrix on the depleurized area with a small

moist swab.
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Clinical case

A 64 year-old patient with history of right hemicol-
ectomy for moderately differentiated adenocarcino-
ma T3cNOMx in 2018, that presented 2 synchronous
lesions in ground glass opacity in both lower lobes
(20 mm at base of right and 14 mm at base of left)
both suspected to be malignant (adenocarcinoma).
Atypical VATS resection was performed on the left
lesion (June 2019) with deferred pathological anat-
omy results of well differentiated adenocarcinoma

of pulmonary origin of 1cm (T1a), with posterior
negation on behalf of the patient to complete the
surgical resection as well as any other complementary
treatment. After 18 months in the radiological controls
the appearance of 2 micro-nodules are observed

in the left base close to the area where the surgi-

cal resection was previously performed, as well as a
larger solid component of the right basal lesion. Due
fo these changes, the sequential surgical resection

of both lesions is recommended to the patient who
finally accepts. A right inferior lobectomy VATS (Octo-
ber 2021) is performed with a pathological anatomy
diagnosis of poorly differentiated adenocarcinoma of
a predominantly papillary pattern T3ANOMx (identify-
ing 3 nodular lesions in the piece).

After 5 months (March 2022) a surgical re-intervention
of a tofal left inferior lobectomy with a pathological
anatomy diagnosis of moderately differentiated ade-
nocarcinoma with a predominately papillary pattern of
2.5cm T2bNOMx with respect to the previous atypical
resection (being superimposable fo the morphology
of the previously resected lesion in the atypical resec-
tion, demonstrating a recurrence of the lesion) with
focal presence of STAS pattern.

During the performance of the total left inferior lo-
bectomy, as it was a surgical re-intervention, multiple
firm pulmonary adhesions were found, a laceration of
the pulmonary parenchyma at the apical and cisu-

ral levels was produced (- Image 1) demonstrating
depleurized zones with air leakage during the aero-
stasis maneuver (= Image 2), so a collagen matrix was
placed in said areas (- Image 3) verifying after two
minute the adequate adhesion of the product to the
pulmonary tissue no further air leaks were identified
in the posterior aerostasis test (- Image 4).




Patient has a favorable post operative period, pain
adequately controlled, no fever, no evidence of air
leak during the postoperative period so thoracic
drainage is removed with the subsequent discharge
from the hospital at 72 hours.

Discussion

The existence of multiple pulmonary neoplasias are
an infrequent event, with few cases described in exist-
ing literature. Multiple primary pulmonary tfumors can
appear synchronously (simultaneous appearance), or
meta chronic (difference of appearance greater than
two years.) with the latter being the most common.
The prognosis in patients that present synchronous
tumors seem fo more unfavorable than in the patients
with cancer in only one lung.

There exist various diagnostic criteria used in the
bibliography to consider two or more synchronous
tumors, such as the Martini and Melamed? criteria
or the Wu criferia, the latter being the most recently
updated:

1. each fumor must be malignant;

2. the tumors must be anatomically different and
separated;

3. the tumors must be histologically different;

4. if the histology is the same in the synchronous
tumors each tumor must have its own place of
origin, without invading lymphatic ganglion;

5. each tumor must have its own metastasis;
6. no findings of extra pulmonary metastasis.

The most frequent histology of synchronous tumors
is squamous tumors, with treatment of choice being
surgery be it through resections using strict guide-
lines (pneumonectomy, lobectomy, bi-lobectomy,
segmentectomy). The resection is also recommended
for patients with positive margins in stage I-ll relapse,
and if this were not possible, postoperative radiother-
apy could be considered.

CLINICAL CASES THORACIC SURGERY

In the case described our patient presents 2 basal tu-
mors right and left: poorly differentiated adenocarci-
noma T3NOMx and moderately differentiated adeno-
carcinoma T2bNOMx, respectively, without evidence
of ganglion affectation, being 2 synchronous bilateral
tumors according fo the currently used diagnostic cri-
teria. Likewise, there was a delay in the performance
of the total lower left lobectomy due to the patient's
negation, bringing with it the local relapse to said lev-
el a1 initially treated incompletely (atypical left lower
lobe resection), which is described in the literature,
when faced with resections without strict guidelines
the risk of local relapse increases.

Finally the current use of different aerostatic products
help reduce postoperative air leaks and therefore
reduce the hospital stay, as described in our case.
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Use of TachoSil® in an arterial
lesion avoiding the conversion to
open surgery
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Introduction

In the habitual practice of thoracic surgery, one of the most feared intra-operative compli-
cations is the bleeding of arterial structures given that this implies a vital risk for the patient
and is difficult to control through the access of the video thoracoscopy (VATS), with recon-
version fo open surgery being the immediate solution to repair the injured structure if do-
ing so endoscopically is not possible. It has been registered that up to 9.3 %' of the patients
that undergo video thoracoscopy require conversion to open surgery and of these, up to
30.4 %' is due to bleeding, being the most frequent cause of conversion of the anatomical
variations and adhesions?, considering this as a problem requiring constant revision in the
specialty.

Hemostatic products are well known, many of them approved in our area for their utiliza-
tion in active bleeding situations as considered by the surgeon and if they are accustomed
to how and when to use them.

In the following case, the possibility of using certain tools is considered (such as products
with determined characteristics) in order to avoid conversion to open surgery and reduce
the comorbidity that this supposes for the patient.
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Image 1: Visualization of the aorta on the right, sectioned segmental vein on
the left, next to the S6 bronchus. The aspirator is positioned directly above
the rupture point of the artery where the sheet bleeding appears.

. VEIN
= BRONCHUS *

Image 2: The first maneuver performed which is the compression with a
gauze swab, can be seen.
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Image 3: After the first maneuver a jet bleed can be seen that originates
from the segmental arteria hidden behind the bronchus.
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Clinical case

A 77 year old male patient, with history of arterial hy-
pertension, hyperthyroidism, peripheral vasculopathy
in the form of intermittent claudication, monoclonal
IgG-lambda gammopathy diagnosed in 2012 vesicular
tumor treated with transurethral resection and prosta-
tectomy in 2019.

In the context of admittance for community acquired
pneumonia, a thoracic scan is performed where a
pulmonary node in the left lower lobe (LLL) is ob-
served, that has grown from 14 to 18 mm with respect
to a scan from 8 months before captured in the PET
with SUV mas of 4.7. After presentation to the mul-
tidisciplinary thoracic tumor committee it is decided
to perform a therapeutic diagnostic surgery using
anatomic segmentectomy of the apical segment of
the lower left lobe.

During the surgical dissection of the bronchial branch
of the apical segment of the LLL using VATS (3 ports),
an incidental lesion is produced on one of the arterial
branches (branch of the basal pyramid) (= Image 1)
The first hemostatic intention is placing a dry gauze
and compressing the structure (= Image 2) during
approximately 3 minutes.

In the verification, after removing the gauze, an
arterial jet appears (= Image 3) and therefore they
proceed to use the first hemostatic material made

of oxidation controlled regenerated cellulose

(= Image 4), not achieving hemostasis after compres-
sion of this during af least 5 minutes; the surgeon
improves the exposure to the lesion through the
bronchial section of the S6 with the Endo GIA stapler
(= Image 5), controlling the bleeding with compres-
sion during the maneuver however when the com-
pression is removed the jet persists (= Image 6).

They decide to place a second hemostatic adhesive
matrix of human collagen, fibrinogen and thrombin
(TachoSil®) (= Image 7) maintaining pressure on it with
gauze to keep it adhered fo the arterial wall

(= Image 8), achieving definitive hemostasis of the
lesion in less than 2 minutes* (= Image 9) permitting
the surgery fo continue by endoscopy and avoiding
the thoracotomy with all of the posterior complica-
tions related to it.

* Manufacturer's recommendation: 3 minutes minimum compression
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Image 4: A second maneuver using a hemostatic product (controlled oxidat-
ed regenerated cellulose material) is attempted.

Image 5: To improve the exposure fo the lesion a bronchial S6 section is
performed.

Image 6: Jet bleed persists but with improved exposure to the lesion, with
the vein from behind and the bronchus section from below.
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The patient is finally extubated in the operating room
leaving the same with a pleural drain that shows no
signs of acute bleeding in the immediate postoper-
ative period, which is removed after 24 hours and
being discharged with a control X-ray showing no
images of pleural effusion or condensation.

Discussion

Video thoracoscopy is preferred over open surgery
given its known advantages. Conversion is a risk fac-
tor in and of itself for the postoperative results, but in
determined cases, the solution to a surgical accident
of considerable magnitude is the conversion to open
surgery for greater control of the structures®.

The pre operative mortality is greater in the thoracot-
omy with respect to VATS, being 6.8 vs 0.2, respec-
tively?, the mortality at 5 years, 87 vs 70 %* and the
ratio of complications (46 % vs 23 %}. The cases in
which interoperative complications are produced that
obligate conversion to open surgery, for being unable
to solve them via endoscopy, are associated with
postoperative complications; for example, increase in
the hospital stay, greater postoperative pain, longer
time for thoracic drainage, the incidence of arrhyth-
mias, principally auricular fibrillation, infection due to
retaining secretions (atelectasis and pneumonias) and
acute renal failure'.

The existence of tools that allow us to solve these
intra operative complications, without the need to
convert fo open surgery, suppose a reduction in the
complications and improved post operative results.

In this particular case, the use of the hemostatic type
TachoSil®, has proven to be effective for solving a

jet arterial lesion that, in determined circumstances,
would have been required conversion or amplification
of the planned resection, in addition fo solving it in a
substantially shorter time than with other methods.




Image 7: TachoSil® is placed over the bleed.

Image 8: Light pressure is sustained over the TachoSil® in order to initiate its
action as a hemostatic adhered to the arterial wall.

Image 9: The point where TachoSil®, marked with an (*) can be seen as well
as the hemostasis achieved.
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Application technique of TachoSil®
using video thoracoscopy in
pulmonary post lobectomy air leak

Congregado Loscertales M, Cézar Bernal F, Congregado Gonzdlez MM,
Sanchez Rivera J, Lépez Soltero R

Hospital Quirénsalud Infanta Luisa, Sevilla

Image 1: CAT with a tumor in the lower lobe of the right Image 2: Air leak after the lower right lobectomy, in the
lung. fissure grade 2 on the Macchiarini scale.
Introduction

Prolonged air leaks are one of the major problems after a pulmonary resection'.

Today, it is the leading cause of extended post operative stay and the global cost of a
pulmonary exeresis procedure? In addition, they are also related to the need to maintain
the pleural drainage for a longer period, with the associated pain problems and a greater
risk of developing other complications such as respiratory infections atelectasis?, etc.

To reduce the incidence of postoperative air leak many techniques and methods have
been developed — such as:

* Use of a meticulous and clean surgical technique avoiding the manipulation
and excessive pulling of the parenchyma areas that will not be removed.

+ Technique that avoids the dissection of the cisura “Fissureless".

* Improved design of suture machines, such as the Endo GIA with tri-staple
technology for suturing the pulmonary parenchyma.

* Use of sealants that guarantee a good seal of the sutures*.
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Image 4: Protection of the TachoSil® patch with the flap of its packaging.

Image 5: Holding the protfective cover of the TachoSil® with two endoscopic
clamps for its infroduction to the mini thoracotomy.

Image 6: Introduction of the patch into the mini thoracotomy.
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This last point has always been one of the desires of
many thoracic surgeons that will be able to notably
optimize their surgical results. But the problem
doesn't generally reside in the sealing product in

and of itself, since it has been demonstrated in many
experimental studies in laboratories, that they have
good adherence and resistance to very high pressure;
the problem is that they are not used properly, be

it for lack of patience of the surgeon, not correctly
following the instructions, or due to difficulty in its
application (for example the patches are much more
complex to place by video thoracoscopy than in con-
ventional open surgery).

The objective of this presentation, it to show that ap-
plication technique of TachoSil° by video thoracosco-
py is simple and reproducible, in case of the presence
of an air leak post lobectomy.

Clinical case

Male patient of 81 years of age, pulmonary tumor
affection of lower right lobe. Prior characteristics, is
not allergic to known medications or sanitary prod-
ucts, ex-smoker with IPA of 45 packs/year, dyslipemia,
intervened for an inguinal herniorrhaphy and treated
with radiotherapy and hormonal block of prostate
adenocarcinoma Gleason 7 (4 + 3). In addition and
more interesting for this case, suffers from COPD type
pulmonary emphysema with FEV1 of 68 % and DLCO
of 61%.

The localized tumor in the lower lobe of the right
lung measured 55 x 38 x 85 mm, with irregular poorly
defined borders, and was close fo the major fissure
(= Image 1). In PET/CAT it was proven to metabolical-
ly positive with SUV maximum of 11.9, without more
ganglionic uptake or in any other location.

With this pre-operative study, and faced with a clini-
cal stage cT3NOMO (IIB) it was decided to submit the
patient to a lower right lobectomy and mediastinal
lymphadenectomy.

The operation was performed by video thoracoscopy
through two entrance ports without incidents,
although due to the proximity of the tumor, the
dissection of the artery in the fissure was difficult.

At the end of the operation, the saline test to verify
the pneumostasis demonstrated that an air leak
existed in the cisural zone, grade 2 on the Macciarini
scale (- Image 2)




Image 7: Moving the TachoSil® patch through the pleural cavity to the
location for application.

Image 8: Placement of the TachoSil” on the fissure.

Image 9: Fastening the patch to the injured part of the pulmonary parenchy-
ma with a moist gauze swab.

Image 10: Final appearance of the TachoSil° patch, perfectly adhered fo the
pulmonary surface,

CLINICAL CASES THORACIC SURGERY

Given the focalization of the leak, and its intensity,
it was decided to place a TachoSil® patch to control
the same.

As can be observed in Image 3, the problem is that
the patch is much bigger than the mini-thoracotomy.
For its infroduction into the pleural cavity the flap of
the cover of the same product package was used,
protecting the TachoSil®. In this way adhesion to the
would was avoided o during the trajectory of the
same tfo the fissure, where itis to be placed

(= Images 4, 5, 6, 7 and 8). Once in the desired loca-
tion, TachoSil® is adhered to the injured surface of the
pulmonary parenchyma, at half re-expansion, with a
well moistened gauze swab on a long clamp, assuring
the security of all of the borders and corners of the
patch (= Image 9). Finally, in order to achieve good
adherence of the product pressure is exerted main-
taining the gauze dry, during 3 to 5 minutes reaching
an optimum adherence of TachoSil® (= Image 10).

The result was very satisfactory, no air leak was seen,
from the moment of extubation, and with complete
pulmonary expansion without signs of pleuro-pul-
monary complication. The drainage was removed at
48 hours and the patient was discharged from the
hospital that same day.




Discussion

Finding the ideal product that obtain an optimum
seal, and that void or at least reduce the air leaks
after the pulmonary resection, is an objective of cur-
rent thoracic surgery. It must be taken into consider-
ation, that this product will be used in a challenging,
complex situation, since the majority of the patients
that undergo exeresis pulmonary surgery, are smoker,
with chronic bronchitis and poor quality parenchyma.
In addition, contrary fo other organs in the human
anatomy, the lung is an organ, that suffers many
modifications during the ventilation process, chang-
ing size and levels of pressure; a very dynamic tissue
that increases the challenges of any type of sealant®.

From this point of view, for the thoracic surgeon,
the ideal sealing product is that which has the
following characteristics:

+  Simple preparation.

+ Easy to apply.

+ Strong and rapid adherence.
* Have sufficient elasticity.

*  Non-foxic.

+ Biodegradable.

*  Economical.

Just as we have shown in this case presentation
TachoSil* complies with these criteria with notable suf-
ficiency. It is simple to prepare, just open the package
and it is ready to use. It has strong adherence, since it
can tolerate pressure of up to 60 Hp?. Although when
it is dry it is rigid and can break, when the matrix is
moistened the collagen with its hexagonal dispo-
sition like a bee honeycomb, makes it very elastic

and moldable. It is non-toxic and biodegradable,

and compared fo other products on the market it is
economical With respect to its ease of application,

its use in open surgery is not under discussion, since
it is very simple and comfortable to use, but it is true
that there is not a unanimous consensus regarding its
application by video thoracoscopy. It is felt, that in a
minimally invasive surgery it is complicated fo place it
in the exact spot where it is o be applied, since the
product can adhere along the way and then it is more
complex to exercise the pressure in the adequate
form in this area during the time necessary to obtain
optimal adherence.

CLINICAL CASES THORACIC SURGERY

With the presentation of this case and the proposed
application technique, we think we can refute this
idea, and show that the application of TachoSil® using
video thoracoscopy is very simple and if used cor-
rectly, prevents and avoids air leaks in a very effective
way.
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TachoSil°® — four versions, three sizes

lllustrated in original size

TCIChOSi -

*Not all versions are available in all countries

TachoSil Sealant Matrix
(5.5 mg per cm? of human fibrinogen, 2.0 IU per cm? of human thrombin)

Statement: Before prescribing, consult/refer to the full prescribing information. Presentation:
An off-white sealant matrix. The active side of the matrix is coated with fibrinogen and
thrombin, is marked by a yellow colour. Supplied, ready fo use, in sterile packaging. Legal
Classification: Restricted prescription only medicine. Indications: In adults and children from
1 month old, for supportive treatment in surgery for improvement of haemostasis, to promote
tissue sealing, and for suture support in vascular surgery where standard techniques are
insufficient; also, in adults for supportive sealing of the dura mater to prevent postoperative
cerebrospinal leakage following neurosurgical procedures. Dosage & Adl ration: For
epilesional use only. Use is restricted to experienced surgeons. The quantity fo be applied

is governed by the size of wound area, and the underlying clinical need for the patient. In
clinical studies, the individual dosages have typically ranged from 1-3 units (9.5 cm x 4.8 cm);
application of up to 10 units has been reported. For smaller wounds, the smaller size matrices
(4.8 cm x 4.8 cm or 3.0 cm x 2.5 cm) or the pre-rolled matrix (based on a matrix of 4.8 cm x
4.8 cm) is recommended. TachoSil should be used under sterile conditions and immediately
after opening the inner sterile cover. Prior fo application, the wound area should be cleansed,
eg. from blood, disinfectants and other fluids. For Flat TachoSil, the sterile package should

be pre-moistened in saline solution and applied immediately. The yellow, active side of the
matrix is applied to the bleeding/leaking surface and held against it with a gentle pressure
for 3-5 minutes. For pre-rolled TachoSil, after removing from the sterile package, it should be
applied immediately through the trocar without pre-moistening. The yellow, active side of the
matrix is applied to the bleeding/leaking surface using e.g., a pair of cleansed forceps and
held against it with a moist pad under gentle pressure for 3-5 minutes. Pressure is applied
with moistened gloves or a moist pad. Avoid TachoSil sticking to surgical instruments, gloves
or adjacent tissues covered with blood by cleansing them before application. After pressing
TachoSil to the wound, the glove or the pad must be removed carefully. To avoid TachoSil from
being pulled loose it may be held in place at one end, e.g. with a pair of forceps. In the case
of stronger bleeding, it may be applied without pre-moistening, while also pressing gently to
the wound for 3-5 minutes. The active side of TachoSil should be applied so that it extends 1-2
cm beyond the margins of the wound. If more than one matrix is used, they should overlap.
TachoSil can be cut fo the correct size and shaped if too large. In neurosurgery, TachoSil
should be applied on top of the primary dura closure. Contraindications: Intravascular use;
hypersensitivity to the active substances or to any of the excipients. Warnings & Precautions:
No specific data available on the use of this product in gastrointestinal anastomoses surgery.
Life threatening thromboembolic complications may occur if the preparation is applied
intravascularly. Allergic type hypersensitivity reactions are possible, as with any protein product.
If hypersensitivity reactions occur, the administration must be discontinued immediately. To
prevent the development of tissue adhesions at undesired sites, ensure tissue areas outside
the desired application area are adequately cleansed before administration. In the case

of shock, the current medical standards for shock treatment should be followed. Standard

WWW.COrza.com

MAXI 95x4.8cm

MIDI 4.8x4.8cm

PRE-ROLLED 4.8x4.8cm

MINI3.0x2.5cm

measures fo prevent infections resulting from the use of medicinal products prepared from
human blood or plasma include selection of donors, screening of individual donations and
plasma pools for specific markers of infection and the inclusion of effective manufacturing
steps for the inactivation/removal of viruses. Measures taken are considered effective for
enveloped viruses such as HIV, HBV and HCV and for the non-enveloped virus HAV. Measures
may be of limited value against non-enveloped viruses such as parvovirus B19. Parvovirus

B19 infection may be serious for pregnant women (foetal infection) and for individuals with
immunodeficiency or increased erythropoiesis (e.g., haemolytic anaemia). It is recommended
to record the name and the batch number of the product administered to the patient. Some
cases of product non-adhesion issues have been reported in the form of lack of product
adhesion / lack of efficacy. Correct product handling and application is required Interactions:
No interaction studies have been performed. Similar to comparable products or thrombin
solutions, the sealant may be denatured after exposure to solutions containing alcohol, iodine,
or heavy metals. Such substances should be removed to the greatest possible extent before
applying the sealant. Fertility, Pregnancy & Lactation: Safety for use in human pregnancy

or breastfeeding has not been established in the clinical studies. Only administer fo pregnant
and breastfeeding women if clearly needed. Effects on Ability to Drive and Use Machines:
Not relevant. Undesirable Effects: Hypersensitivity or allergic reactions (in isolated cases
these reactions may progress fo severe anaphylaxis; some cases of product residue causing
granuloma), thromboembolic complications may occur if used intravascularly, and adhesions
and intestinal obstruction when used in abdominal surgery. Refer fo the SmPC for details

on full side effect profile and interactions. Overdose information: No case of overdose has
been reported. Interactions with Other Medicinal Products: No interaction studies have
been performed. Similar to comparable products or thrombin solutions, the sealant may

be denatured after exposure to solutions containing alcohol, iodine or heavy metals (e.g.,
antiseptic solutions). Such substances should be removed fo the greatest possible extent
before applying the sealant. Use in Special Populations: Limited data are available to support
efficacy and safety of TachoSil in the paediatric population. In clinical studies, a fotal of 36
paediatric patients aged 0-13 years were treated with TachoSil in hepatic surgery. Pack Sizes:
Package with 1 matrix of 9.5 cm x 4.8 cm, Package with 2 matrices of 4.8 cm x 4.8 cm, Package
with 1 matrix of 3.0 cm x 2.5 cm, Package with 5 matrices of 3.0 cm x 2.5 cm, Package with 1
pre-rolled matrix of 4.8 cm x 4.8 cm. Not all pack sizes may be marketed.

Marketing Authorisation Holder: Corza Medical GmbH,
SpeditionstraPe 21, 40221 Dusseldorf, Germany

The full SmPC can be obtained from Corza Medical GmbH.
Marketing Authorisation Numbers: EU/1/04/277/001-005
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