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Introduction

The term mediastinum is used to define thoracic 
compartments, except for the lungs. The mediastinum 
is mainly divided into three compartments: anterior, 
middle, and posterior. However, some authors prefer 

the “paravertebral sulcus” instead of the posterior 
mediastinum (1). Tumors arising from structures located 
in the paravertebral sulcus (e.g., neurogenic tumors) 
are considered posterior mediastinal tumors. The 
sympathetic chain, proximal intercostal nerves and vessels, 
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paraesophageal and intercostal lymph nodes, and distal 
azygos veins are also located in this compartment.

Some authors consider the posterior mediastinum the 
region between the pericardium and the vertebrae (2).  
According to the subject definition, the esophagus and 
descending thoracic aorta are also considered in the 
posterior mediastinum.

This difference in terminology is due to the close 
anatomic relationship between the mentioned anatomical 
structures. Therefore, all three compartments are almost 
always affected by “giant posterior mediastinal tumors”. 
Thus, in one article, a lesion described as a middle 
mediastinal pathology may be described as a posterior 
mediastinum in another.

This review aims to identify the term “giant mediastinal 
tumor” and the etiology, clinical features, diagnostic 
methods, pathological types, surgical methods applied, and 
technical details of these methods for the treatment of these 
tumors. We present the following article in accordance 
with the Narrative Review reporting checklist (available at 
https://med.amegroups.com/article/view/10.21037/med-
21-39/rc).

Histopathological subtypes

The masses located in the posterior mediastinum are in a wide 
range of diseases. Neurogenic tumors (e.g., schwannoma, 

ganglioneuroma, and neuroblastoma) constitute almost 80% 
of posterior mediastinal tumors (3). The age of onset may vary 
based on the histopathological subtype. Tumors originating 
from the sympathetic ganglia are primarily observed in 
childhood, whereas other neurogenic tumors are usually seen 
in adults. Nearly 90% of adult neurogenic tumors are nerve 
sheath tumors and are asymptomatic unless they reach a 
significant size. Tumors, such as pheochromocytoma, which 
originate from paraganglionic cells of the sympathetic nervous 
system, are hormonally active. Thus, careful presurgical 
preparation is required. Intrathoracic lymph node hyperplasia 
(Castleman disease), soft tissue tumors (mesenchymoma), 
sarcomas, and intrathoracic goiter could also be settled in 
the posterior mediastinum when they significantly increase 
in size (4-8). On the other hand, giant esophageal tumors 
[gastrointestinal stromal tumors (GIST), leiomyoma] may 
invade the posterior mediastinum (9,10).

Methods

We reviewed the literature to identify previous studies 
on the surgical treatment of giant posterior mediastinal 
tumors. A search was conducted on the PubMed database 
with “posterior mediastinum, giant mass” or “posterior 
mediastinum, tumor, giant” keywords. The search was 
limited to English language and full-text available studies 
published between 1984–2021 (Table 1). The generally 

Table 1 The search strategy summary

Items Specification

Date of search (specified to date, month and year) 31.10.2021

Databases and other sources searched PubMed

Search terms used (including MeSH and free text search terms and 
filters)

“posterior mediastinum, giant mass” or “posterior mediastinum, 
tumor, giant”

Timeframe 1984–2021

Inclusion and exclusion criteria (study type, language restrictions 
etc.)

Inclusion criteria: all types of articles available in full text in English; 
articles which include posterior mediastinal mass larger than 10 
cm in diameter; case reports underwent resection and included 
histopathological diagnosis; to define of mediastinal compartments 
we used related textbooks (1,2)

Exclusion criteria: Article was not reached full text

Selection process (who conducted the selection, whether it was 
conducted independently, how consensus was obtained, etc.)

All authors of the study independently from each other performed 
a PubMed search according to inclusion criteria. Then, the articles 
were evaluated collectively, and the ones that met the criteria were 
cited and a review was written

https://med.amegroups.com/article/view/10.21037/med-21-39/rc
https://med.amegroups.com/article/view/10.21037/med-21-39/rc
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accepted description of the term “giant” referring to “10 cm 
and above in size” for other intrathoracic lesions was also 
accepted in this review (11).

Evaluation

Mediastinal tumors are usually asymptomatic. However, 
most patients with giant tumors are admitted to clinics 
with respiratory system complaints (7,12). Chest pain, 
cough, chest tightness, and shortness of breath are common 
symptoms (5,9). Due to compression or invasion of the 
surrounding tissues, neurogenic symptoms, back pain, or 
difficulty swallowing can also be observed (7,13). Apically 
located mediastinal masses may cause superior vena cava 
syndrome due to the compression (14).

Radiological evaluation begins with a chest roentgenogram. 
These tumors are mainly observed as radioopacity. Rarely, 
they may cause pleural effusion (15). The primary diagnostic 
test is thoracic computed tomography (CT), in which more 
detailed information about these lesions is revealed (12). If the 
tumor is close to the spinal cord or spinal cord compression 
symptoms are available, magnetic resonance imaging 
(MRI) is required (12). In the case of hemilaminectomy 
or hemivertebrectomy, an operation is planned with the 
neurosurgery department. MRI is similarly helpful when there 
is a suspected invasion of the esophagus or other mediastinal 
structures (10,16). The relationship between the lesion and 
the esophagus in patients with swallowing difficulties will be 
revealed by esophagoscopy or endoscopic ultrasonography. 
Although giant tumors adjacent to the esophagus can be 
dissected from the esophagus wall, esophagectomy may be 
required in cases of severe mucosal damage during dissection 
(Figure 1). A bronchoscopic evaluation may be considered 
when a suspected invasion of the carina or trachea is revealed 
by CT or MRI (7). Although specific findings are not revealed 
by positron emission tomography (PET), they can also be 
used to characterize and demonstrate the extent of lesions in 
giant tumors (10,16). Although histopathological diagnosis is 
not necessary before surgery for giant posterior mediastinal 
masses, it could be achieved by radiology-guided biopsy 
(12,17,18). However, in some cases, the diagnosis cannot be 
achieved by fine-needle aspiration or even by core biopsy (19). 
Histopathological diagnosis is not mandatory for a surgical 
decision.

Surgical treatment

The primary treatment for giant posterior mediastinum 

tumors is surgical excision. In these patients, a posterolateral 
thoracotomy is generally preferred. Although it is a painful 
incision, it is still the most common method in giant tumor 
treatment (Table 2). The video-thoracoscopic approach, 
preferred for smaller lesions, is not helpful for giant 
tumors due to insufficient exposure. Because the posterior 
mediastinum is a small space, the relationship between the 
lesion, the esophagus, and the airways should be considered 
(8,18). However, these structures are compressed but are 
not invaded by most of these giant tumors (Figure 2). Rarely, 
a thoracoabdominal approach is required for the surgery 
of giant tumors (17,18). For tumors invading the lung or 
chest wall, en bloc resection may rarely be considered. When 
diaphragm resection is needed, it can be reconstructed with 
a polytetrafluoroethylene (PTFE) graft (18).

Spinal cord ischemia may develop in 3% of patients 
during neurogenic tumor surgery (20). In lesions proximal 
to the thoracolumbar (T7-L4) region, the Adamkiewicz 
artery, the most critical radicular artery perfusing the spinal 
cord, may be damaged. Loftus et al. reported that bleeding 
complications could be prevented by closing the main 
vessel (intercostal artery) that perfuses the giant posterior 
mediastinal tumor with angioembolization four days before 
the operation. They also reported that the T11 Adamkiewicz 
artery was preserved during the procedure (3). This artery 
is left-sided in 80% of patients, and it has several anatomical 
variations, but there is no standard pre-surgery verification 
method.

Rarely, an intraspinal approach is required to treat 
posterior mediastinal tumors, especially tumors of neural 
origin, because of their extension toward the spinal cord. 
Tumors that do not extend into the spinal canal and only 
compress the cord could be removed by careful dissection 
without laminectomy. However, laminectomy is inevitable in 
tumors that develop toward the cord or exhibit insufficient 
exposure (12). In our clinic, we usually apply a hockey stick 
incision to achieve the simultaneous exposure of the tumors 
(Figures 3,4). The thoracotomy is performed at a point 
distant from the lesion, and the laminectomy is planned 
based on the extent of the tumor. Mostly, the patients 
who undergo hemilaminectomy exhibit a fair prognosis. 
Generally, spinal instrumentation is not required. However, 
for lesions that invade more than one vertebral lamina and 
corpus, which are mostly lung cancer tumors, vertebral 
support is provided by a titanium cage. Hooks and rods are 
employed to support laminectomy in the posterior region. 
These surgeries could also be performed in two stages, 
depending on the degree of invasion of the lesion. In tumors 
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with intraspinal extension, caution should be exercised in 
surgical manipulations to avoid serious complications, such 
as spinal injury, dura mater injury, and hemorrhage.

Post-surgery follow-up

In posterior mediastinal tumors, follow-up is defined by the 
tumor histopathology, whereas malignant tumors require 
adjuvant treatment and close follow-up for the early detection 
of local or distant recurrences, benign tumors do not (6,8,15). 
Although schwannoma, one of the peripheral nerve sheath 
tumors, may grow significantly, tumors of this kind tend 
to be benign and generally do not recur (18). Similarly, 
chemotherapy and radiotherapy are not required for treating 

ganglioneuromas following complete resection because of 
the low recurrence rate. Additionally, tumors of this kind 
have a fair prognosis (21). Ganglioneuroblastomas are less 
aggressive tumors than neuroblastomas. The first treatment 
choice for these tumors is surgery. Non-surgical treatment, 
such as chemotherapy, may lead to tumor progression (17). 
Although granular cell tumors from Schwann cells are 
benign, they rarely exhibit malignant behavior (22).

In benign tumors, local recurrence is unexpected after 
en bloc excision with a clear surgical margin. However, 
benign or malignant characteristics and histopathological 
subtypes should be well determined. For example, in 
some subtypes of Castleman’s disease, a benign entity 
mimics malignant diseases in histopathological features 

A B

C D

Figure 1 A giant posterior mediastinal mass located in the prevertebral area. (A,B) Axial and sagittal view of the mass on chest CT. (C) 
Dissection of the mass from the outer wall of the esophagus. (D) Buttressing of the esophageal wall with pericardial fat tissue. CT, computed 
tomography.
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Table 2 The characteristics of giant tumors located on the posterior mediastinum

Author(s) Age (years) Sex Location Size (cm) Symptom Approach Diagnosis

Hsu et al. (2005) 50 M Dumble-shape 14×11×5.5 Dyspnea, dysphagia, 
jugular distension

PL Th Fibrolipoma

Luca et al. (2013) 64 F Right PV 15×10×8 Dyspnea, fatigue, 
cough

PL Th Granular cell tumor

Hayat et al. (2011) 45 F Left PV 21×14×9 Shortness of breath PL Th Ganglioneuroma

Bhatti et al. (1984) 61 M Right PV, Sup 
mediastinum

8×10 Chest pain, dyspnea Th Castleman disease

Chen et al. (2013) 58 M Right PV 10×9×9 Chest tightness, 
dyspnea

PL Th Thyroid hyperplasia, 
goiter

Elnady et al. (2020) 17 F Left PV 20×15×8 Back pain P Th Ganglioneuroma

Zhao et al. (2016) 54 F Right PV 10.5×4.5×7 Chest tightness PL Th Goiter

Yin et al. (2018) 68 F Posterior 
mediastinum

13×10×10 Dysphagia UN Gastrointestinal 
stromal tumors

Loftus et al. (2018) 57 F Right PV 13 Dyspnea, dry cough PL Th Schwannoma

Tsimpinos et al. (2021) 75 M Right PV UN Dyspnea PL Th Triton tumor

Savu et al. (2020) 60 M Right PV 20.5×12.5×9 Dyspnea PL Th Benign 
schwannoma

Chen et al. (2017) 68 F Post mediastinum 13×10×10 Weight loss Abdomino-thoracic 
approach

Gastrointestinal 
stromal tumor

Mubashir et al. (2017) 46 M Left PV 12.5×8.5×7.5 Shortness of breath PL Th Cystic 
schwannoma

Zahra et al. (2017) 39 F Right PV 10×7×7 Cervical swelling PL Th Goiter

Kandakure et al. (2019) 50 F Bilateral posterior 
mediastinum

42×25×10 Breathlessness, dry 
cough

PL Th Liposarcoma

Chaudhry et al. (2016) 28 M Posterior 
mediastinum

12×10×5 Dysphagia,  
respiratory distress

PL Th Goiter

Taki et al. (2011) 39 M Posterior 
mediastinum

40×30×15 Chest pain Bilateral Th, 
laparotomy

Liposarcoma

Hayat et al. (2011) 45 F Posterior 
mediastinum

21×14×9 Shortness of breath PL Th with 
laminectomy

Ganglioneuroma

Quartey et al. (2011) 47 M Posterior 
mediastinum

20.5×15.5×16 Mid-back pain The abdominal 
approach

Schwannoma

Tanimura et al. (2008) 24 F Posterior 
mediastinum

27×19×11 Severe cough PL Th (5th and 9th 
intercostal spaces)

Malignant 
mesenchymoma

Bouchikh et al. (2013) 49 F Posterior 
mediastinum

28×20×20 Orthopnoea, chest 
pain

Antero-lateral Th Desmoid tumor

Kirschbaum et al. (2013) 35 M Posterior 
mediastinum

12×20 Cough Antero-lateral Th Schwannoma

PV, paravertebral; P, posterior; PL, posterolateral; Th, thoracotomy; UN, unknown.

https://pubmed.ncbi.nlm.nih.gov/?term=Kirschbaum+A&cauthor_id=25360405
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or progressive course (5). On the other hand, there is no 

such concern in obviously benign mediastinal masses, such 

as intrathoracic goiter, which are rarely observed in the 

posterior mediastinum (9,23).
Albeit rare, local recurrence has been reported in benign 

lipoma and its variant, fibrolipoma (13). Thus, follow-up 
should be planned according to the biological behavior 
of the tumor. Whereas local recurrence is 30% in well-
differentiated liposarcomas after complete excision, this 
exceeds 50% for incomplete ones (8). Also, malignant 
mesenchymoma, which consists of liposarcoma and 
fibrosarcoma, tends to recur similarly (4). Complete surgical 
excision is the only treatment option in mesenchymal 
mediastinum tumors or mixed tumors with a sarcoma 
component since they are generally chemoresistant (24).

Since recurrence is rarely observed in esophageal 
leiomyomas, adjuvant imatinib therapy is recommended 
for high-risk GIST (10,25). Patients who refuse or do 
not tolerate adjuvant treatment should be followed up at 
3-month intervals (9).

Conclusions

Tumors located in the posterior mediastinum rarely reach 

A B

C D

Figure 2 A giant posterior cystic teratoma occupies half of the hemithorax. (A,B) Coronal and sagittal view of the mass on chest CT. (C) 
Intraoperative view. (D) Macroscopic view of the en bloc resection material. CT, computed tomography.

Figure 3 Hockey stick incision to allow concomitant laminectomy.
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giant sizes. The definitive diagnosis and treatment of these 
tumors is surgical excision. Depending on the structures 
in which they originate in the posterior mediastinum or 
their localization characteristics, diagnostic procedures and 
subsequent surgical planning may change. Surgery for giant 
tumors of neurogenic and esophageal origins should be 
carefully planned, and the preoperative process should be 
well managed. Adjuvant treatment and follow-up should be 
designed considering the final histopathological features.
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Figure 4 Posterior mediastinal giant paraganglioma. (A) Chest CT view. (B) Intraoperative view of the adjacent anatomic structures. (C,D) 
Organoid array uniform-looking neoplastic formation, including minimal atypia and characterized by spindle cells in patches (H&E ×200). 
Cytoplasmic dying with immunohistochemically diffused strength in neoplastic cells (kromogranin ×200). CT, computed tomography; 
H&E, hematoxylin and eosin.
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