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ABSTRACT
Background: Primary mediastinal masses are uncommon lesions encountered in clinical practice and the source of

origin of these masses can be an enigma for the clinicians. These masses can be neoplastic, congenital, or

inflammatory in nature.

The data regarding their true incidence and the clinicopathological profile they present with is scarce due to their

rarity. The clinical manifestations of these masses are usually nonspecific and protean. A standardized diagnostic

workup is essential for their early detection and proper management. We retrospectively analyzed the clinico-

pathological profile of 29 cases of mediastinal masses diagnosed and operated in the department of General Surgery

at a tertiary care hospital over a period of 11 years (2008-2019).

Aims and objectives: The study aims to assess the clinical profile of adult patients with primary mediastinal masses

that presented to General Surgery department at Government Medical College and Hospital, Chandigarh (India).

Study design: This was a retrospective, descriptive and cross-sectional study of 11 years in which 29 patients of

primary mediastinal masses with a definitive pathologic diagnosis after surgical resection were included. Detailed

clinical profile, radiological and pathological findings along with their management outcome was noted.

Results: Maximum numbers of cases were symptomatic at presentation and presented with non-specific symptoms.

Maximum numbers of cases were found to be in the 3rd decade of life. Anterior mediastinal masses are encountered

more frequent as compared to middle and posterior compartments. Male to female ratio was almost equivalent and

benign tumor predominated in this study. Diagnostic workup included thorough radiological assessment using Chest

X-Ray and Contrast Enhanced CT scan (CECT). FNAC and/or biopsy were performed as and when required. Final

histopathological analysis after surgical resection revealed 6 cases of thymoma, 6 cases of teratoma, 5 cases of

neurofibroma, 3 cases of retrosternal goitre, 2 benign epithelial cyst, 2 schwannoma, 1 case each of bronchogenic cyst,

ganglioneuroma and chylo-lymphatic cyst.

Conclusion: Majority of the patients of primary mediastinal masses present with non-specific chest pain and/or

symptoms of compression at the time of their first visit to the hospital. Early detection is the key for prompt surgical

intervention to reduce the overall morbidity associated with these masses.
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INTRODUCTION

The mediastinum starts from thoracic inlet superiorly and up to
the diaphragm inferiorly, bounded laterally by both the pleura. It
is further divided into anterior, middle and posterior
mediastinum to categorize the tumor and diseases of

mediastinum according to their site and location [1]. A variety of
tumor and cysts occur in the mediastinum and affect people of
all ages. Primary mediastinal tumors are rare representing 3% of
all tumors within the chest with an average incidence of 8 cases
seen per year [2-4]. Neoplastic masses can be both benign and
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malignant in nature and can be primary or secondary in origin.
The tissue of origin can be thymic, hematopoietic, lymphatic,
germinal, neurogenic or mesenchymal. Patients may be
asymptomatic altogether and the lesion may bediscovered
incidentally on routine chest radiographs obtained for other
reasons. Theymay present with vague chest complaints and or
signs and symptoms due to compression and invasion of
mediastinal structures.

We reviewed all cases of neoplastic primary mediastinal masses
diagnosed over an 11 year period at a tertiary care institute in
Northern India to analyse their clinical presentation,
pathological profile and management outcome of these lesions.

MATERIALS AND METHODS

Presented study is a retrospective study conducted at a tertiary
care institute over a span of 11 years (2008-2019). In this study
29 patients with mediastinal masses who underwent surgical
resection of the tumor at Government Medical College and
Hospital Chandigarh(India), Department of General Surgery
were included. All records of these patients were collected from
the Medical Record Department of the hospital. All patients
were inpatient and were treated in the past by the authors
themselves. Results of all biochemical investigations and
serological tests, preliminary chest radiographs, CECT scan,
MRI of chest and histopathological examination were
retrospectively evaluated according to age, sex, presenting
symptoms, diagnostic procedures, anatomical location, surgical
treatment, and histopathological diagnosis.

Primary mediastinal lesions including thymic tumor, germ cell
tumor, neurogenic tumor, dermoid cysts, benign cysts,
bronchogenic cysts were included in the study. Infective,
inflammatory, vascular, lymphopoietic, primary lung and
oesophageal pathologies and metastases from other sites were
excluded from the study.

RESULTS

A total of 29 adult patients with mediastinal masses were
incorporated into the study. Of these 29 patients 15 (51.7%)
were males and 14 (49.3%) were females. Age range was from 18
to 75 years of age with mean age of 33.6 years and median of 30
years. Most mediastinal masses were identified in the 3rd decade
of life (Table 1). Benign pathologies dominated our study with
28 out of 29 being benign masses (96.5%), and only a single
case turned out to be malignant (3.5%).

Table 1: Prevalence of mediastinal masses according to the decade they
presented.

Decade No. of masses encountered

2nd 5

3rd 12

4th 6

5th 3

6th 1

7th 1

8th 1

17 masses (58.6%) were localised to anterior mediastinum and 9
(31%) were localised to posterior mediastinum. Only 3 cases
(10.3%) were localised to the middle mediastinum (Tables 2 and
3).

Table 2: Anterior mediastinal masses-frequency.

S.no Type of mass Frequency Total percentage

1 Thymoma 6 40%

2 Teratoma 6 40%

3 Retrosternal goitre 3 20%

Table 3: Middle mediastinum masses-frequency.

S.no Type of mass Frequency Total percentage

1 Benign epithelial cyst 2 66.60%

2 Bronchogenic cyst 1 33.30%

4 patients (13.7%) were asymptomatic at the time of diagnosis.
In 2 patients the lesion was detected incidentally on routine
chest X-ray which was done preoperatively for surgery of fibro-
adenoma and carcinoma of right breast.

Non-specific symptoms such as vague chest pain (62%) and
shortness of breath on exertion (41.3%) constituted the most
commonly presenting chief complaints of the patients. Other
complaints included cough, haemoptysis weakness, weight loss,
headache, Horner ’ s syndrome, features of obstructive sleep
apnoea etc. (Table 4).

Table 4: Posterior mediatinal masses-frequency.

S.no Type of mass Frequency Total percentage

1 Neurofibroma 5 55.50%

2 Schwannoma 2 22.20%

3 Ganglioneuroma 1 11.10%

4 Chylolymphatic cyst 1 11.10%

Table 5: Symptoms and their frequency.

Symptoms Number of patients

Vague chest pain 18
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Breathlessness 12

Cough 6

Asymptomatic/incidental 4

Haemoptysis 2

Generalized Weakness 1

Myasthenic symptoms 1

Weight loss 1

Epigastric pain 1

Headache 1

Horner syndrome 1

Weakness of limbs 1

Dysphagia 1

Obstructive sleep apnoea 1

Neck swelling 1

Chest X-ray and CECT were done in all patients. Mediastinal
widening was seen in all the cases on chest X-ray. MRI, FNAC,
VATS, thyroid function tests, immunohistochemistry, and
urinary catecholamine assay were done as and when required.
Collective methods were used to make diagnosis before surgery
and most cases were diagnosed using non-invasive methods.
CECT was the most effective investigation in diagnosis and was
able to delineate the origin and extent of the mass in most cases.

Out of 29 patients, 28 patients went for resection of the mass
using various surgical procedures including VATS, Postero-
lateral thoracotomy, sternotomy etc. Resection was not feasible
in thymic carcinoma due to vascularity of the lesion and
invasion of adjacent structures. One patient who presented to
emergency department due to blunt trauma to chest was found
to have retrosternal goitre but patient did not undergo surgery
and was lost to follow up.

The variety of tumors revealed by histopathological examination
were; Mature teratomas, thymomas, neurofibroma, retrosternal
goitre, schwannomas, thymic carcinoma, benign epithelial cyst,
bronchogenic cyst, chylolymphatic cyst and ganglioneuroma in
decreasing order of frequency (Table 5).

Intensive care unit (ICU) stay of patients ranged from 1 to 5
days, and was longest for patient with myasthenic symptoms.
Total hospital stay ranged from 10 to 60 days. One patient with
previous resection of schwannoma in upper mediastinum,
presented with another tumour in the neck after 11 years which
was excised and biopsy revealed it to be a scwannoma.

Patient of aggressive thymic carcinoma died on 4th post-
operative day due to respiratory insufficiency. Crude death rate
of the study was 3%.

DISCUSSION

Due to a rare incidence, non-specific symptoms and a wide array
of possible diagnoses mediastinal masses present to clinicians as
a challenge. Mediastinal masses can be neoplastic, congenital,
inflammatory, hematopoietic, metastatic or vascular in origin.
Lymphomas are the most common mediastina masses [5]. In our
study we retrospectively studied 29 patients that presented to the
authors in a regular out-patient department setting over a span
of 11 years. Only those patients that had a biopsy or FNAC
proven tissue diagnoses pertaining to a primary mediastinal
mass were included in the study.

Mediastinal mass can be asymptomatic or produce a wide range
of non-specific symptoms, breathlessness and vague chest pain
being most common. They can also present as surgical
emergencies like superior vena caval obstruction and stridor [6].
One of our patients also presented with Horner’s syndrome, in
addition to the compression symptoms.

Our study was in line with other studies where anterior
mediastinal masses (teratoma and thymomas most commonly)
were more common than middle and posterior mediastinal
masses [5]. In posterior mediastinal masses neurogenic tumor
predominated as in accordance to other studies but our study
had more cases of neurofibroma as compared to other studies
where schwannomas were found to be more frequent [7-9].

Chest X-ray showed evidence of mediastinal mass/widening in
all cases. CECT turned out to be the most useful and effective
investigations to reach a diagnosis. This is in accordance to
various studies that have been published in peer reviewed
journals where CECT has an upper hand in distinguishing
mediastinal masses in comparison to X-rays, ultrasonography
and MRI [10,11].

USG or CT guided FNAC/ FNA biopsy was done in all cases
and histopathological examination of the specimen after surgery
confirmed the final diagnosis. Immunohistochemistry studies
were done whenever indicated to confirm the diagnosis
[12].Some studies have reported the use of invasive procedures
like thoracotomy, anterior mediastinotomy to make diagnosis
[5-13].

When comparing the benign vs. malignant nature, our study
showed the predominance of benign masses (96.5%) much more
than malignant (3.5%), as is shown in studies by Dasgupta and
Adegboye [14,15]. Most studies that showed the predominance
of malignant masses included lymphopoeitic malignancies
(lymphomas) as part of the study [14-16].

Here we describe some of the peculiar cases that were
encountered in the study which might help clinicians diagnose
and manage similar cases in their practice.

Thymomas

In anterior mediastinal masses thymomas and teratomas
dominated our study each with 40% frequency. Out of 6 cases
of Thymoma 5 turned out to be benign and 1 turned out to be a
case of aggressive malignant thymic carcinoma. Of all thymic
masses in our study only 1 presented with myasthenic symptoms
and rest presented with vague chest pain and breathlessness
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which is different from a lot of studies that suggest that
myasthenia gravis occurs in approximately 30 to 50% of patients
with thymoma [17]. Though some authors suggest that serum
acetylcholine receptor antibodies should be checked in all
patients of thymomas. Before resecting them, however, the
management protocol does not change based upon the result
and medical management is required only when active
symptoms are present [17]. Largest tumor size that was seen was
15*15 cm, the pre-op FNAC was inconclusive and post
operatively histological examination of excised specimen
revealed thymoma (Figure 1). Post operatively patient developed
aplastic anemia for unknown reasons and is currently
undergoing treatment for the same. Three cases presented with
unusual unassociated diseases in our study. Patient with
myasthenic symptoms had poliomyelitis, one patient developed
red cell aplasia postoperatively, one patient was diagnosed when
undergoing evaluation for pemphigus and other was diagnosed
on routine Chest X-ray before excision of fibroadenoma of
breast (Figure 2).

Figure 1: CT showing Schwanomma.

Figure 2: CT showing thymoma.

Patient of invasive thymoma was a 20-year old male presented
with severe respiratory distress due to compression. On
exploration, the tumor was highly vascular and was encircling
the great vessels with invasion of other neighboring structures.
Only biopsy of the mass could be taken which revealed it to be a
case of aggressive thymic carcinoma. The patient died in
intensive care unit on post-op day 5 due to respiratory
insufficiency.

Neurogenic tumor

Neurogenic tumors are the most common posterior mediastinal
masses [8]. They can arise from peripheral nerves, sympathetic
ganglia or parasympathetic ganglia [18]. In our study there were
5 cases of neurofibroma, 2 cases of schwannoma and 1 case of

ganglioneuroma. The neurogenic tumors in our study originated
from one or more of the intercostal nerves.

Largest tumor that was seen was of ancient schwannoma
measuring 20*15 cm and on CECT it extended from arch of
aorta to the base of skull displacing the carotid sheath
anteriorly, and compressing the major vessels and completely
occluding them. Tumor was occupying the upper 1/3rd of left
hemi-thorax displacing the trachea to the right side (Figure 3).
This patient presented with large lump in the neck,
breathlessness, chest pain and Horner’s syndrome. 8 years later
the patient was reoperated for another 6*8 cm schwannoma
anterior to C2-C4 vertebra which was displacing the esophagus
and trachea anteriorly.

Figure 3: CT showing thymoma.

One patient presented to our department with chest pain and
shortness of breath after she has been operated by a
neurosurgeon for a neurofibroma with intraspinal extension 1
year back. Chest X-Ray showed mediastinal widening and CECT
showed tumor in the posterior mediastinum reaching upto the
thoracic vertebra without any intraspinal extension on the MRI.
The tumor was excised via posterolateral thoracotomy and a
separate incision on the back.

Though it has been suggested that all patients with a confirmed
diagnosis of a neurogenic tumor should undergo MRI to
exclude intraspinal extension of the tumor we suggest that
CECT can delineate enough information to know whether an
MRI is required or not and hence the decision can be made on
a case by case basis [8-18].

Ganglioneuroma-20 year old male with poliomyelitis presented
with left side chest and epigastric pain. USG and CECT
revealed diffuse mass in the paraspinal region of the left
hemithorax starting from T4 and extending upto T12 below the
diaphragm through the aortic hiatus without any effect on the
aorta itself. Multiple masses originating from multiple
intercostal nerves (T4-T12) extending into the abdomen were
seen during the surgery that was done through left abdomino-
thoracic approach and the mass was resected. Urinary
catecholamine studies including urinary vanillylmandelic acid
(VMA) testing were done prior to surgery to differentiate from
pheochromocytomas.

Retrosternal goitre

In this study, 3 cases were of retrosternal goitre. Out of these
three cases 1 case that was diagnosed when being evaluated for
blunt chest trauma did not give consent for the surgery. One
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case presented with respiratory symptoms and due to tracheal
compression by the retrosternal goitre and an evident neck
swelling. In the 3rd case a 45 year old obese female with short
neck, who was earlier being treated for obstructed sleep apnoea
by the chest physicians for a year and a half suddenly develops
respiratory distress in the midnight. Chest X-ray was done and it
revealed tracheal deviation and compression with mediastinal
widening at the thoracic inlet (Figure 4). CECT scan suggested
enlarged thyroid with intrathoracic extension upto the level of
the carina. Flexible bronchoscopy showed tracheal comression
anteroposteriorly (Figure 5).Clinically thyroid enlargement could
not be appreciated due to short neck and obesity. After
stabilization, FNAC was done and it suggested retrosternal
goitre for which total thyroidectomy was done. After surgery she
was discharged on thyroxine replacement and she complains of
obstructed sleep apnoea resolved [19].

Figure 4: X-Ray showing tracheal compression at thoracic inlet.

Figure 5: Flexible bronchoscopy showing tracheal compression.

Teratomas

Teratomas are germ cell tumors and can present anywhere in the
midline. Though germ cell tumors are uncommon in the
mediastinum, 75% of germ cell tumors originating in the
mediastinum are teratomas [17-21]. Most of the teratomas are
mature teratomas that are well differentiated and benign in
nature. Teratomas can arise both in children and adults. When
large enough teratomas may rupture and present with drastic
mediastinal symptoms [17]. We encountered 6 cases of
teratomas, all of them were mature, benign masses and all were
diagnosed with CECT except in the case of a 20 year old female
where due to diagnostic dilemma of massive hydrothorax ICD
was put in to relieve the respiratory distress by the chest
physicians but without any relief. Patient was explored using
right PLT and diagnosis of giant teratoma of mediastinum was

made during surgery, filling whole of the right hemithorax.
Management of a symptomatic teratoma includes surgical
excision as most cases do not have recurrence when excised
completely. Teratomas can calcify and become adherent to
nearby structures. In one of our cases the wall of giant teratoma
was calcified and a part of the wall was adherent to the
pericardium (Figure 6).

Figure 6: X-Ray showing calcified teratoma.

Chylo-lymphatic cyst

A 22 year old male patient with progressive symptoms of
orthopnoea came to surgical OPD after he was referred from a
community health centre. When investigated, CECT scan
suggested cystic lesion in the upper posterior mediastinum of
about 10*6 cm from the arch of aorta to the thoracic inlet
shifting the trachea to the right side. FNAC revealed milky fluid.
Exploration was done using the lower cervical approach and the
cyst was excised. On the 3rd post-operative day Romovac started
draining chyle in the drain, which was initially managed
conservatively however due to persistently increasing amount of
the draining fluid ligation of thoracic duct by VATS was done
and patient was discharged after 5 days without any
complications and was in regular follow up with no residual
complains.

CONCLUSION

Mediastinal masses are rare and can present as a challenge for
clinicians due to protean manifestations. Clinicians need to be
vigilant as a lot of times diagnosis can be delayed and patients
can land up with features of respiratory distress due to
compression of trachea or carina as seen with some of our cases.
Anterior mediastinal masses are most common followed by
posterior mediastinum which mostly comprises of neurogenic
tumors. Middle mediastinal masses are very rare and are
generally benign cysts. Surgical resection of the mass is required
in most of the cases. Most of the time diagnostic clues can be
picked up on routine Chest X-ray. CECT scan reveals the exact
extent of the mass and USG or CT guided FNAC can help in
making the tissue diagnosis. Other investigations are usually
adjuvant and should only be done when other investigations fail
or when extra information is required based upon above
investigations. Though excision by thoracotomy is the operative
management chosen for most of the cases, use of VATS should
be done whenever feasible as it leads to less postoperative pain,
faster recovery, short hospital stay, better cosmetic results and
overall patient satisfaction rate.
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