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Abstract

Background: Mediastinal masses include a wide variety of tumors; could be congenital or acquired, cystic or
solid, primary or secondary. They may arise from anterior, middle or posterior mediastinum. Neurogenic tumors are
commonest childhood lesions; whereas lymphomas and thymic lesions are commonest in adults.

Methods: Retrospective analysis of all mediastinal masses presented to our unit from September 15t 2007 to
July 15t 2015, all diagnostic modalities and and/or treatment by different surgical approaches are reviewed.

Results: Eighty-five patients with mediastinal masses in different age groups and both genders were studied
There were 46 males and 39 females. Fifty-nine patients had anterior mediastinal masses, 13 patients had
mediastinal lymphadenopathy and 14 patients had posterior mediastinal masses. Lymphoma was the commonest
pathology (32.94%) followed by thymic diseases (24.7%), germ cell tumors (11.76%) and neurogenic tumors
(10.59%). From 17 patients in pediatric age group lymphoma was the commonest pathology (35.3%) followed by
neurogenic tumors (29.4%).

Conclusions: Mediastinal masses should be managed by a multidisciplinary team. Mediastinal Hydatid cyst
in our locality is not uncommon disease. In mediastinal masses the role of surgery could be only diagnostic as in

lymphoma cases thence we should be least invasive.

Keywords: Mediastinal masses; Lymphoma; Chamberlain;
Thymectomy
Introduction

Mediastinal masses include a wide variety of tumors which are
still a great challenge for thoracic surgeons, both about diagnosis and
management [1]. They may be congenital or acquired, also can be
primary or secondary. Mediastinal tumors represent 3% of all tumors
seen within the chest [2]. Among these lesions, the most common
histological types are lymphomas, thymomas and germ cell tumors
[1]. The location and composition of a mass is critical to narrowing
the differential diagnosis [3,4]. Anterior mediastinal tumors account
for 50% of all mediastinal masses, including thymoma, teratoma,
thyroid disease and lymphoma [5]. Masses of the middle mediastinum
are typically congenital cysts while those arising in the posterior
mediastinum are often neurogenic tumors [3].

Respiratory symptoms like cough, stridor, and wheezing are present
in more than 60% of patients on presentation. A significant subset of
patients will present with respiratory failure, superior vena cava (SVC)

Figure 1: Postero-lateral chest radiograph of a 15 years old male with anterior
mediastinal mass.

syndrome, or other immediately life-threatening complaints [6].
Although nuclear scans and biochemical studies can be used to further
characterize a lesion, tissue diagnosis is almost always required [3].

Patients and Methods

Most of the patients included in this research were presented with
one symptom or more from shortness of breath, cough, chest pain,
SVC syndrome and myasthenic symptoms for whom a mediastinal
mass or lymphadenopathy found during the work up, others were
included after a mediastinal mass found accidentally during work up
for reasons other than mentioned symptoms.

Diagnostic workup for all patients included clinical examination,
full haematological and biochemical investigations. Postero-anterior
(Figure 1) and lateral chest radiographs, chest CT-scan with intravenous
contrast (Figure 2), few patients sent for MRI of the dorsal spine
(Figure 3) for assessment of spinal extension of posterior mediastinal
masses. Patients with mediastinal lymphadenopathy sent for PET-scan
for follow up and evaluation of the residual tumor tissue.

Data entry and analysis

The data was entered a Microsoft Excel Spreadsheet, after data
cleaning; the data was transported into SPSS (Statistical Package for
the Social Sciences-version 20) package software program for statistical
analysis.
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Results _ Symptom Male Female Total
2 Dyspnea 11 9 20 (34.48%

Age, gender and mediastinal mass location ‘§ Myastheyni: symptoms 10 6 16 227.59%;

From September 1¥2007 to July 1#2015, 85 patients with mediastinal E ﬁ Chest pain 7 4 11 (18.96%)
masses in different age groups and in both genders retrospectively 5 E Accidental finding 2 2 4 (6.9%)
studied and analyzed following diagnosis and/or treatment by different s SVC syndrome 1 2 3 (5.17%)
surgical approaches. Total of 85 patients 46 males and 39 females E Cough 1 1 2 (3.45%)
included in this study. Their age ranged from 4 to 75 year, with mean Painless cervical LAP 1 1 2 (3.45%)
age of 35 years (Figure 4). Total number of patients 33 (56.9%) | 25 (43.1%) 58

Table 1: Frequency and percentage of symptoms in relation to gender in anterior

I . o . o
Pediatric age group constituted 17 (20%) patients in this study, 12 redastingl massey.

males and 5 females, 9 (52.94%) of them had anterior mediastinal mass,
3 (17.65%) with middle mediastinal lymphadenopathy and 5 (29.41%)

. . N = Symptom Male Female Total
with posterior mediastinal mass. 2 % 0 Dyspnea 5 2 7 (53.85%)
. T&®
Presentation ST E Cough 2 3 5 (38.46%)
. . . . £ Painless cervical LAP 1 0 1(7.69%)
From the 85 patients who are included in this study; dyspneoa
Total number of patients 8 (61.54%) 5 (38.46%) 13

Table 2: Frequency and percentage of symptoms in relation to gender in middle
mediastinal masses.

@ Symptom Male Female Total
5 £ Dyspnea 3 3 6 (42.86%)
:"-3 E Accidental finding 3 4 (28.57%)
2 ‘g Paraplegia 0 2 2 (14.29%)
&3 Cough 1 0 1(7.14%)
£ Chest pain 0 1 1(7.14%)
- Total number of patients 5 (35.72%) 9 (64.28%) 14

Table 3: Frequency and percentage of symptoms in relation to gender in posterior

Figure 2: Chest CT-scan of a 65 years old female showing anterior mediastinal mass. = 9.
mediastinal masses.

Figure 5: Median sternotomy and radical thymectomy for a 55-year-old male
with myasthenia gravis.

mass.
alone was the main presenting symptom in 33 (38.82%) patients,

followed by chest pain in 12 (14.12 %) and myasthenic symptoms in 16

85 patients (18.83%) patients, while 8 (9.41%) patients had cough, SVC syndrome
was presenting symptom in 3 (3.53%) patients and painless cervical
lymphadenopathy in 3 (3.53%) patients. Progressive para-paresis and

46 males 39 females paraplegia was the main presenting symptom in 2 (2.35%) patients. In
(54.11 %) (45.88 %) the remaining 8 (9.41%) patients a mediastinal mass found accidentally

(Tables 1-3).

Age (4 months - 75 years)

Surgical approaches used to treat the lesions
Mean 35 years, Median 31 years & pp

A- Median sternotomy (Figure 5)

Anterior Mediastinal Mass || Middle Mediastinal Mass || Posterior Mediastinal Mass

B- Thoracotomy (Figure 6)

58 cases (68.24 %) 13 cases (15.29 %) 14 cases (16.47 %)
33 (56.9 %) males 8(61.54 %) males 5(35.71 %) males . . . L . .
25 (43.1 %) females 5 (38.46 %) females 9 (64.29 %) females C- Anterior medlastlnotomy (Chamberlaln S Operatlon) (Flgure 7)

D- Cervical lymph node biopsy

Figure 4: Percentage of mediastinal masses in relation to age, gender and
mediastinal location. E- Bone marrow biopsy
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Procedures and approaches

From 85 operations performed there were 39 (45.88%) total
excisions done Debulking surgery done for 1 (1.18%) large anterior
mediastinal mass and 1 (1.18%) patient with posterior mediastinal
meningocele underwent operation for covering the meningocele with
a pleural flap.

A total of 25 (29.41%) incisional biopsies taken, 11 (12.94%)
mediastinal lymph node sampling, another 7 (8.23%) patients
underwent cervical lymph node biopsy taking and 1 (1.18%) patient
underwent bone marrow biopsy taking (Table 4).

Pathology

Total of 28 (32.94%) patients diagnosed as lymphomas, with age
range of 4-72 years, median 29 years and mean age 29.14 years; from
these patients 15 (53.57%) patients had Hodgkin’s disease, 11 (39.29%)
patients with non-Hodgkin lymphoma and 2 (7.14%) other patients
with B cell lymphoma (Table 5).

Total of 22 patients with mediastinal lymphoma had anterior
mediastinal mass and the other 6 patients had middle mediastinal
lymphadenopathy. Lymphoma was present in 6 (35.3%) patients in
pediatric age group, all were male patients, 4 of them had anterior
mediastinum involved and in 2 patients’ middle mediastinum was
involved, Hodgkin’s disease was present in 5 of them and non-Hodgkin
lymphoma in 1 patient.

Thymus gland related diseases presented in 21 (24.7%) patients
11 males and 10 females; from these 12 (57.15%) patients aged 48-75
years with mean age 59.9 years had thymomas, 6 of them had benign
thymoma and the other 6 patients had malignant thymoma, another
6 (28.57%) patients had normal thymus tissue on histopathology,
2 (9.52%) patients had thymic cyst and 1 (4.76%) patient had
thymolipoma. There were 3 (17.65%) patients in pediatric age group
with juvenile myasthenia gravis; all of them had normal thymic tissue
on histopathology (Table 6).

Figure 6: Left postero-lateral thoracotomy for a 29 years old male with posterior
mediastinal mass.

Figure 7: Left anterior mediastinotomy for a 22 years old male with anterior
mediastinal mass.

Approach Procedure Male Female Subtotal Total
Radical Thymectomy 10 8 18
. Resection of anterior 5 3 8
Median mediastinal mass 28
Sternotomy X (32.94%)
Thyroidectomy 0 1 1
Debulking surgery 1 0 1
Mediastinal LN biopsy 7 4 1
Posterior medlgstlnal 3 6 9
mass resection
Posterior mediastinal 25
Thoracotomy | atid cyst removal L L 2 (29.41%)
Posterior mediastinal 1 1 P
mass incisional biopsy
mediastinal meningocele . 0 1 1
Anterior Anterior mediastinal mass 15 8 23 23
Mediastinotomy | incisional biopsy taking (27.06%)
. Cervical LN biopsy 2 5 7
Cervical incision 8 (9.41%)
Thymectomy 0 1
Corg needle Bone marrow biopsy 0 1 1 1(1.18%)
biopsy
Total number of patients 46 39 85
Table 4: Procedures and approaches performed in relation to gender.
Subtype of lymphoma Male Female Total
Hodgkin’s disease 10 5 15 (63.57%)
Non-Hodgkin lymphoma 7 4 11 (39.29%)
B-cell lymphoma 1 1 2 (7.14%)
Total number of patients 18 (64.29%) 10 (35.71%) 28

Table 5: Frequency and percentage of lymphoma and its subtypes.

Thymic disease Male Female Total
Benign 3 3 6 (28.57%)
Thymoma -

Malignant 3 3 6 (28.57%)
Normal thymus 4 2 6 (28.57%)
Thymic cyst 1 1 2 (9.52%)
Thymolipoma 0 1 1(4.76%)

Total number of patients 11 (52.38%) 10 (47.62%) 21

Table 6: Frequency and percentage of thymus related diseases.

Germ cell tumor Male Female Total
Malignant Germ cell tumor 6 1 7 (70%)
Benign teratoma 2 1 3 (30%)
Total number of patients 8 (80%) 2 (20%) 10

Table 7: Frequency and percentage of germ cell tumors.

Germ cell tumors were present in 10 (11.76%) patients, aged 11-
59 years, median 24.4 years and mean age 30 years. These included 3
(30%) benign teratomas and 7 (70%) malignant germ cell tumors. Two
of the patients were in pediatric age group, both were male, they had
malignant germ cell tumors (Table 7).

Total of 9 (10.59%) patients presented with neurogenic tumors,
they aged between 4 months to 58 years, median 3 years and mean
age 19.9 years. From these; 6 (66.66%) patients had malignant and the
other 3 (33.33%) patients had benign neurogenic tumors. There were 5
(55.55%) patients in pediatric age group with neurogenic tumors, all of
them had neuroblastoma (Table 8).

Tuberculous lymphadenopathy was present in 6 (7.06%) patients,
3 males and 3 females, aged 16-55 years, median 38 years and mean age
37 years. Sarcoidosis was present in 3 (3.53%) female patients, aged 25-
53 years, median 43 years and mean age 40.33 years.

There were 2 (2.35%) patients with hydatid cyst in posterior
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mediastinum, one male 57 years and one female 40 years, median and
mean age 48.5 years.

Another 2 (2.35%) female patients had solitary fibrous tumor in
posterior mediastinum, their age was 24 and 65 years, median and
mean age 44.5 years.

Only 1 (1.18%) female patient had leukemia, T-cell type, she was 38
years’ age, one (1.18%) female patient had substernal goitre, she was 45
years’ age and another 1 (1.18%) patient also female, aged 52 years, had
anterior spinal meningocele in posterior mediastinum.

Lastly there was one (1.18%) male patient age 64 years with anterior
mediastinal secondary metastatic adenocarcinoma (Table 9).

Discussion

Mediastinal tumors are uncommon and represent 3% of all
thoracic tumors [2,3]. Mediastinal masses can be benign or malignant
in behavior, solid or cystic in nature and they can involve every
compartment of the mediastinum. The location and composition of a
mass is critical to narrowing the spectrum of the differential diagnosis.
However, types of mediastinal tumors are usually associated with the
patient’s age [3,7].

In our study, 85 patients of mediastinal mass that confirmed by
imaging and surgical biopsy, from all age groups with mean age of 35
years and there was male predominance. The age range and mean ages
are very close to a study by Biswajit Dubashi, et al. [8] and another
study by Karki and Chalise [9].

Mediastinal mass is symptomatic in 60% of the patients in
the literature [10]. About 93% of the patients in this study were
symptomatic; a study by Davis, et al. found that 85% of the patients
with malignancy were symptomatic; and only 46% of the patients
with benign tumors had identifiable complaints [10]. Although many
of these masses have similar imaging appearances, clinical history,
anatomical position and certain details seen at CT and MRI imaging
allow correct diagnosis in many cases [5].

Neurogenic tumor Male Female Total
Malignant neuroblastoma 1 4 5 (55.55%)
Benign 2 0 2 (22.22%)
Schwannoma -
Malignant 0 1 1 (11.11%)
Benign neurofibroma 1 0 1(11.11%)
Total number of patients 4 (44.44%) 5 (55.55%) 9

Table 8: Frequency and percentage of neurogenic tumors.

Disease Male Female Total
Lymphoma 18 10 28 (32.94%)
Thymic diseases 1 10 21 (24.7%)
Germ cell tumors 8 2 10 (11.76%)
Neurogenic tumors 4 5 9 (10.59%)
Tuberculous lymphadenopathy 3 3 6 (7.06%)
Sarcoidosis 0 3 3 (3.53%)
Hydatid cyst 1 1 2 (2.35%)
Solitary fibrous tumor 0 2 2 (2.35%)
Leukemia 0 1 1(1.18%)
Substernal goiter 0 1 1(1.18%)
Meningocele 0 1 1(1.18%)
Secondary m_etastatic 1 0 1.(1.18%)
adenocarcinoma
Total number of patients 46 (54.12%) 39 (45.88%) 85

Table 9: Frequency and percentage of mediastinal diseases.

The diagnosis of mediastinal disorders may be approached in 2
phases: Non-invasive imaging techniques and invasive procedures for
tissue sampling [8]. Although nuclear scans and biochemical studies
can be used to further characterize a lesion [3]. Nevertheless, surgical
biopsy remains the most important tool in diagnosing these disorders
[11]. To achieve the pathology and the type of mediastinal mass,
different approaches have been adopted based on the location of the
mass [7].

Some patients included in this study diagnosed through blood
samples, bone marrow biopsy and/or incisional biopsy taking to
confirm diagnosis before starting definitive treatment, some others
underwent total resection of the mass with sending for excisional
biopsy to determine final diagnosis and assessment for need of further
treatment and follow up.

Using methods of ultrasound and CT guided FNA were avoided
because these procedures are operator dependent and the amount
of tissue that is obtained for biopsy is not sufficient all the time for
examination. Adler, et al in a study of 84 patients underwent FNAC
for mediastinal masses found 8.33% of unspecific samples and 11.9% of
unrepresentative samples [12]. In this study Lymphoma formed about
33% of the mediastinal diseases, about 38% of anterior mediastinal
masses and about 46% of middle mediastinal masses, where as a
study by Sabiston, et al. found that 16% of mediastinal tumors were
lymphomas [13]. Dutta et al. found that lymphomas were representing
only 8% of mediastinal tumors from which 12% were anterior
mediastinal masses and 14.3% middle mediastinal masses [14].In the
current study lymphoma was the commonest cause of anterior and
middle mediastinal masses in the pediatric age group 44.44% and
66.66% respectively.

In this study thymomas were contributing to form 20.7% of
anterior mediastinal pathology which is comparable to the currently
published literature [3]. Thymic cysts presented in 2.35% of patients in
the current study, Takeda, et al showed 3.72% in a study [15]. Normal
thymic tissue was found in 28.5% of patients with myasthenia gravis
in this study, Pirronti et al. found that about 17.3% of patients with
myasthenia had normal thymic tissue in his study [16]. Thymolipoma
was representing 4.8% of thymic masses in this study, according to the
literature it represents about 2% to 9% of thymic tumors [17].

Mediastinal germ cell tumors are rare and representing
approximately 15% of mediastinal primitive tumors [18], in our
study they represent 11.76% from these 70% were malignant, leaving
benign teratoma to represent only 30% of the patients; however,
generally benign teratomas are most common germ cell tumors of the
mediastinum [19].

Neurogenic tumors constituted 69.2% of posterior mediastinal
tumors, neuroblastoma was the commonest. These results are like
those of a study by Abdel Rahman, et al. [20]. In this study, tuberculous
lymphadenopathy was present in 7.06%, Wychulis, et al. found it
present in 3.4% of patients in a study and Cohen, et al. found 22.9%
[14]. Sarcoidosis was found in 3.5% of patients in this study, taking 23%
of middle mediastinal pathologies, in the literature it is mentioned that
sarcoidosis is found with varying frequency in virtually every country
in the world [21]. Primary mediastinal hydatid cyst was representing
about 2.35% of the mediastinal masses and about 14.3% of posterior
mediastinum in this study, in English language literature mediastinal
hydatid cysts are rarely reported [22].

Solitary fibrous tumor was representing about 2.35% of the
mediastinal masses in this study, it is mentioned in literature that it
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represents less than 5% of all mediastinal masses [23]. Mediastinal
thyroid tumors constitute about 5% [14], while in this study it
represented only 1.18% of the cases; the cause for this difference is not
explained by our study. In current study, mediastinal meningocele
also represented 1.18%, in a study Takeda, et al. found 0.25% [15]. In
various series of study on mediastinal masses, incidence of malignant
lesions ranged from 25% to 49% [2], however; in this study, malignant
diseases formed about 56.5% of the pathologies which represent no
statistically significant finding. In comparison to another study by
Akshatha Aroor, et al. this study included less secondary malignant
diseases of mediastinum with 1.18% vs 8.75% [2].

Conclusions

Mediastinal masses should be managed by a multidisciplinary
team because most of them need different adjuvant therapy. Anterior
mediastinal masses are the commonest in our locality so we should pay
more attention to any abnormality that is detected accidentally in a
routine chest X-ray.

In the review of the international literature mediastinal hydatid
cysts are rarely found to be the cause of the mass while in our locality
it is not uncommon.

Lymphomas are very common cause of mediastinal masses, so we
must be least invasive when dealing with any mediastinal mass because
the role of surgery is mostly diagnostic in this disease.
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