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ABSTRACT
Complete resections of giant thorax masses and experienced difficulties

Introduction: Thoracic giant masses do not have a clear definition. In some
publications, giant thoracic mass definition is used in tumors whose long axis
is> 10 cm and in other publications covering more than 50% of the hemitho-
rax. In this study, demographic data of patients with a massive resectable giant
thoracic mass and the difficulties and experiences experienced in the perope-
rative process were reviewed with a general perspective.

Materials and Methods: 74 giant intrathoracic masses operated at the depart-
ment of Thoracic Surgery, School of Medicine, Ankara University were inclu-
ded in the study. The masses occupying more than half of the hemithorax and
mediastinal lesions with a long axis of 15 cm or larger radiologically were
included and evaluated.

Results: 9 (64.3%) of our patients were male and 9 (35.7%) were female.
The average age was 49.2 + 17.1(between18-68). The tumor localizations of
our patients were determined as 9 (64.2%) hemithorax and 5 (35.8%) medii-
astinal. When the radiological and intraoperative dimensions were examined
separately, it was observed that the mean of long axis of CT image is average
18 + 3.8 cm (between 12 cm and 26 cm), and the mean of long axis of spe-
cimen is average 18.14 + 3.6 cm (between 15 cm and 23 cm). The heaviest
mass was average 844 + 473 g (350 g-2204 g).

Conclusion: The surgical maneuvers and hence the excision of giant masses
become difficult to operate due to the narrow localization of the masses and
the frequent invasions of adjacent vascular structures and nerve tissues.
However, complete resection of these slowly growing and generally encapsu-
lated masses can provide the cure.
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(074
Dev toraks kitlelerinin komplet rezeksiyonlari ve yasanan giicliikler

Giris: Torasik dev kitlelerin net bir tanimi yoktur. Bazi yayinlarda uzun aksinin >10 cm'den fazla olan, bazi yayinlarda ise hemitorak-
sin %50'sinden fazlasini kaplayan timorlerde dev torasik kitle tanimlamasi kullanilmaktadir. Bu ¢alismada komplet rezeke edilebilen
dev torasik kitlesi olan hastalarin demografik verileri ve peroperatif stirecte yasanan giicliikler, deneyimler genel perspektif ile gézden
gecirilmistir.

Materyal ve Metod: Ankara Universitesi Tip Fakiiltesi Gogtis Cerrahisi Anabilim Dalinda Ocak 2015 ve Ocak 2020 tarihleri arasinda
opere edilen hemitoraksin %507sinde fazla yer kaplayan ya da mediasten yerlesimli uzun ¢api 15 cm‘den bliytik 14 torasik dev kitle
calismaya alindl.

Bulgular: Hastalarimizin 9'u (%64.3) erkek, 5'i (%35.7) kadind. Yas ortalamasi 49.2 + 17.1 idi. Timoér lokalizasyonlart 9'u (%64.2)
hemitoraks, 5'i (%35.8) mediastinal yerlesimliydi. Radyolojik ve intraoperatif boyutlar ayri ayri bakildiginda radyolojik uzun aks ort.
18 £ 3.8 cm (12 cm-26 cm), piyes uzun aks ort. 18.14 + 3.6 cm idi (15 cm-23 cm). En agir kitle 844 + 473 g. idi (350 g-2204 g).

Sonug: Dev kitlelerin eksizyonu, kitlelerin bulundugu alanlarin kisitl olmasi, cerrahi manevralarin giicliigi, komsu vaskiler yapilar ile
sinir dokularina invazyonlarin sik gériilmesine bagl olarak cok zordur. Ancak yavas biiyiiyen ve genelde kapsiillii olan bu kitlelerin

komplet rezeksiyonu kiir saglayabilir.

Anahtar kelimeler: Cogis cerrahisi; malignite; dev kitle

INTRODUCTION

Though the exact definition of thoracic giant masses
is unclear, they can be named as masses covering
more than 50% of the hemithorax in a few publica-
tions or with a long axis more than 10-15 cm. It is
close to the tissues of vital importance as a place of
residence and the possibility of invasion to these tis-
sues is high. Surgical resection is also very important.
Intrathoracic giant masses are lesions that can cause
symptoms to occur late due to their slow growth and
are eventually difficult to resect. They are usually
asymptomatic and may be symptomatic when the
findings regarding compression and invasion occur
as a result of overgrowth of the lesions. Due to the
presence of mediastinal masses that are largely local-
ized in major vascular and neural tissues, invasion of
tumors into surrounding tissues is frequently observed,
thus resection becomes rather difficult (1-3). Besides,
since these masses are rich in vascularization, and
there is limited mobilization, hence narrow opera-
tional area in the surgical procedure, it may cause
surgical maneuvers to become too difficult, and com-
plete resection may be problematic (4). In our study,
we investigated the giant thoracic masses that could
be resected completely and aim to propose the initial
series that could guide the surgical pathologies, going
beyond the limited case reports so far.

MATERIALS and METHODS

Among 1112 patients whom major surgical operation
performed between January 2014 and June 2019 at
the Department of Thoracic Surgery in Faculty of

Medicine, Ankara University, the study included 14
(1.2%) patients. All patients were screened through
preoperative PA chest radiography, thorax computed
tomography (CT), magnetic resonance imaging (MRI)
(if the mass is suspected of invasion into the sur-
rounding soft tissues) and positron emission tomogra-
phy (PET-CT). Thanks to these assessment, the rela-
tionship of the mass with the surrounding tissues and
the degree of invasion were determined. The pres-
ence of cardiac invasion was investigated with trans-
thoracic echocardiogram (TTE) and Cine MRI. There
were patients who underwent transthoracic needle
aspiration due to pathologies that would require
medical treatment in differential diagnosis. Surgery
approach, neo/adjuvant and/or radiotherapy treat-
ment decisions were taken by the multidisciplinary
tumor council.

RESULTS

A total of 14 patients [9 (%64) male and 5 (%36)
female] 9 (64%) were included in the study. The
mean of age is 49.2 + 17.1(between 18-68). The
symptoms of the patients included chest pain, weight
loss, dyspnea, and hemoptysis. The tumor localiza-
tions of our patients were determined as 9 (64.2%)
hemithorax and 5 (35.8%) mediastinal. Transthoracic
biopsy was performed to 8 patients (57%).
Thoracotomy was performed with 9 (64.2%) patients,
and median sternotomy was performed with 5
(35.2%) patients (Figure 1) (Table 1) When the radio-
logical and intraoperative dimensions are examined
separately, it is observed that the mean of the long
axis of CT image is 18 + 3.8 cm (between 12 cm and
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Table 1. General characteristics of patient

Age old-year PET CT (SUVmax) CT Dimension (cm)
Number Gender 49.2 + 17.1 (18-68) Localization 6.6 + 4.6 (1.9-16.9) 18 + 3.8 cm (12-26)
1 m 28 M 4.6 26
2 m 56 HT 5.9 18
3 m 32 M 3.5 12
4 m 22 HT 15 17
5 m 45 M 1.9 17
6 f 58 HT 8.67 18
7 f 63 HT 16.9 12
8 m 66 HT 2.2 17
9 m 68 HT 3.8 12.5
10 m 59 HT 7.44 17
11 m 59 HT 2.9 15
12 f 64 HT 7.8 12
13 f 18 M - 16
14 f 51 M 5.7 16
(Abbreviations: For gender; f: Female, m: Male, for localization, HT: Hemithorax, M: Mediasten)
Long axis was used as cm in CT dimension evaluation.

26 cm), and the mean of the long axis of specimen is
18.14 + 3.6 cm (between 15 cm and 23 cm). The
heaviest mass was average 844 + 473. (between 350-
2204). The mean of PET/CT evaluation of the patients
is SUVmax value is 6.6 = 4.6 (between 1.9-16.9)
(Table 1). Pathologic diagnoses were determined to
be 3 (21%) solitary fibrous tumor (SFT), 2 (15%) leio-
myosarcoma, 2 (15%) germ cell tumor, 1 (7%)
schwannoma, 1 (7%) thymolipoma, 1 (7%) desmoid
tumor, 1 (7%) spindle cell carcinoma (Figure 1), 1
(7%) gastrointestinal stromal tumor (GIST), 1 (7%)
thymoma (WHO classification type AB thymoma)
and 1 (7%) castleman disease (Table 2). A wound
infection was identified with 2 postoperative patients,
and atrial fibrillation was observed with 1 postopera-
tive patient as complications. Blood transfusion was
performed with 71% of our patients (n=10) due to an
intraoperative and/or postoperative decline in the
hemoglobin (Hgb) level below 8 g/dL. Recurrence
was detected in two patients, one locally and the
other in the liver.

DISCUSSION

Although giant criteria for thoracic pathologies have
not been fully defined, some studies describe the
giant criteria as a lesion occupying more than half of
the hemithorax (5). When literature and resources
were investigated, such a definition for mediastinum
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could not be identified. The selection of the subjects
of this study was based on the presence of the thorac-
ic masses with radiological and pathological long
axis of 15 cm or larger and pathological lesions that
nearly occupy the whole mediastinum.

When Pubmed-NCBI screening was performed for
the last 10 years typing ‘giant tumors of the thorax’,
the pathologies obtained were as follows by frequen-
cy; malignant or benign chest wall tumors, solitary
fibrous tumors, thymolipomas, thymic cysts, terato-
mas, desmoid tumors, myelofibroblastic tumors, thy-
roid and parathyroid tumors, schwannomas, and
ganglioneuroblastoma. When compared with the
pathological diagnosis of our patients, it is observed
that it has parallels with the scan results. Moreover,
benign or borderline tumors were found to be more
common than malign tumors. It is known that malig-
nant tumors occur to be mostly invasive and meta-
static. Asymptomatic growth of giant masses can be
explained by the poor ability of these types of masses
to invade and metastasize. Benign tumors can gener-
ally be diagnosed with the symptoms that develop
upon the increase in size and pressure on the sur-
rounding tissues (6,7). Only 4 (29%) of our patients
have a high-grade malignancy. These patients have
limited invasion at the time of diagnosis and maintain
the chance of resectability.
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Figure 1. The story of patient number five resulting in spindle cell desmoid tumor pathology. A. Preoperative thorax CT, B.
Intraoperative image, C. Image of the excised mass, D. Image of the surgical area after removal of the mass

The ability of slow-growing giant masses to show
invasion indicates the degree of malignancy.
However, the fact that tumors are encapsulated caus-
es the tumors to be less invasive, even if they are very
large in size and volume. Thymoma, schwannoma,
benign solitary fibrous tumors, and Castleman dis-
ease fall into this category (8-10). This is not the case
for the tumoral formations with non-capsular, malig-
nant epithelial pathology. Such tumors include des-
moid tumors, malignant solitary fibrous tumors, thy-
mic carcinomas, malignant thyroid and paratroid
tumors, and sarcomas. The spread of this type of
malignancy is realized through deep level of invasion
and the presence of distant metastases. It is usually
inoperable at the diagnostic level (11-18). It is useful
in the evaluation of mediastinal tumors in the sur-
rounding area of the heart and in the detection of
pericardial fluid and pericardial and myocardial

invasion (19). The discussions below show the radio-
logical evaluations that are used to determine the
degree of invasion of intrathoracic giant masses into
vital tissues. Also, echocardiography was used with
our patients to determine the cardiac invasion.
Echocardiography was performed with all of our
patients with giant mediastinal masses. The results
were confirmed by MRI. No myocardial invasion was
detected with any of our patients. With two of our
patients, no intraoperative pericardial invasion was
observed.

Radiology

Intrathoracic tumors of the chest may be a diagnostic
challenge both clinically and on imaging. The histo-
pathological spectrum range from benign, to locally
aggressive and malignancy. They have variable
appearance on CT. One of the discriminator features
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Table 2. Mass values excised after surgery

Pathologic Dimension Mass Weight
Number Surgery 18.4 + 3.6 (15-23) Pathology 844 + 473 (350-2204)
1 MS 23 Thymolipoma 1225
2 Th 15 Schwannoma 650
3 MS 15 Teratoma 550
4 MS 20 Mix Germ cell Tm 350
5 MS 21 Spindle Cell Desmoid Tm 850
6 Th 16 Leiomyosarcoma 1255
7 Th 15 Spindle Cell Carcinoma 949
8 Th 21 Solitary Fibrous Tm 2204
9 Th 15 Solitary Fibrous Tm 480
10 Th 19 Leiomyosarcoma 700
11 Th 15 Solitary Fibrous Tn 633
12 Th 19 GIST 730
13 Th 17 Castleman 450
14 MS 23 Thymomav thype AB 800
(Abbreviations: For surgical technic: Th: Thoracotomy, MS: Median sternotomy, for gastrointestinal tumor: GIST) Long axis was used as cm in Patho-
logic Dimension evaluation.
Gram parameter was used for the weight of the masses.

might be the localization of the tumor. Neurogenic
tumors less commonly occur in the anterior and mid-
dle compartments, and they tend to be localized in
posterior compartment. Nerve sheet tumors (schwan-
noma, neurofibroma) are one of the neurogenic
tumor and usually well demarcated soft tissue masses
which are usually hypodense on enhanced CT. They
may contain calcification (10-50%) or cystic compo-
nent. In addition, tumors internal composition may
help in diagnosis. The presence of fat attenuation on
CT might facilitate the diagnosis and narrows the dif-
ferential diagnosis as thymolipoma, lipoma, liposar-
coma or teratoma. Teratomas are usually large (3-25
cm) well-demarcated masses. Vast majority of these
tumors are cystic in appearance and they have vari-
able attenuation depending on the different content of
different tissues. They might be uni or multiloculated.
The fat-fluid level is highly specific for teratomas (20).

The enhancement pattern might be an another dis-
tinctive feature on CT. The intense enhancement
helps narrow the differential diagnosis in intrathorac-
ic masses which reflects the hypervascularity of the
tumor and it is most common CT finding of a hyaline
vascular variant of ‘Castleman Disease’ (21).

Intrathoracic desmoid tumors are very rare and are
an aggressive tumor of the fibrous tissue. Like every

[H] 282 Tuberk Toraks 2020;68(3):278-284

intrathoracic tumors they have potential for local
invasion. Desmoid tumors tend to have a high rate of
recurrence even with total resection (22).

The giant tumors can show mass effect and they
might compress cardiovascular and pulmonary (tra-
chea) structures. They might invade adjacent lung
parenchyma. Multilobulated masses with at least one
acute angle between lobulations might be a predic-
tive of lung invasion (23). The masses which invade
mediastinal fat tissue may exhibit irregular borders.
Direct endoluminal invasion of the vascular structure
is rarely seen in giant intrathoracic masses. On the
other hand, abutment of > 50% of a mediastinal vas-
cular structure with loss of fat plane might be a pre-
dictor of vessel invasion. Diaphragmatic elevation,
pleural effusion, mediastinal-retropleural lymph node
enlargement might be other co-findings on CT (24).

Surgical Technique

The surgical intervention is determined based on the
location of the pathological lesions. For large masses
with anterior and superior mediastinum, median ster-
notomy is the preferred method whereas excision
with posterolateral thoracotomy may be more appro-
priate for the tumors with posterior mediastinum and
hemithorax. It is important to determine the shortest
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route to complete resection of the mass before decid-
ing on the incisions. In addition, it will lead to fewer
postoperative complications and cost minimal dam-
age to the patient (25).

In order to prevent vascular injuries, it is important to
determine the most suitable intervention for the expo-
sure. The aorta, vena cava superior, pulmonary artery
and veins, innominate artery and vein, carotis artery,
subclavian artery and veins are the major vascular
structures. Undesirable traumatic damage to these
structures makes the operation difficult, increases the
risk of intraoperative and postoperative mortality and
morbidity, causes intraoperative and/or postoperative
complications due to excessive transfusion, and caus-
es the development of complications due to cardiac
arrhythmia and insufficiency. It also prolongs the dis-
charge when the complications secondary to postop-
erative pain occur due to the unnecessarily long cuts
to create more exposure area upon bleeding (27-30).

Ten patients underwent median sternotomy while 5
patients underwent thoracotomy for the complete
resection. None of our patients needed an additive
incision. Although no adjacent organ invasion was
observed with any of the masses, 2 patients diag-
nosed with solitary fibrous tumor had to have wedge
resection due to the tight adhesion of the masses to
the lingula of the left lung and the left lower lobe
superior segment. Two patients developed simple
wound infection and were treated with antibiothera-
py. One patient developed atrial fibrillation on the
second postoperative day and was followed up with
medical cardioversion in normal sinus rhythm. Blood
transfusion was performed with 71% of our patients
(n=10) due to an intraoperative and/or postoperative
decline in the hemoglobin (Hgb) level below 8 g/dL.

For the excision of the masses, it is important to
remove the encapsulated ones with its capsule while
the lesions without the capsule are removed from the
surrounding tissues based on RO resection. For giant
cystic tumors, the cyst can be drained allowing the
mobilization to be more comfortable and the expo-
sure to be at the desired level. However, this is not
the case for solid lesions. For these lesions, lamina-
tion method has been defined as a method of easing
the mobilization by shrinking the mass. By opening
the capsule, the layers of solid tumors can be excised
layer by layer through thermal cautery with lamina-
tion method. However, the procedure is stopped
when the peduncle and the invasion are reached. The

capsule can remain, which is not considered desir-
able for complete resection (5,25).

Due to the narrow localization of these giant masses
and poor exposure, VATS, which is a popular surgical
method, is quite difficult to perform (25). None of our
patients underwent the VATS.

CONCLUSION

In conclusion, these masses are pathologies in which
complete resection can be performed and cure can
be achieved, though their size can initially be intim-
idating.
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