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We reviewed all cases of primary pediatric mediastinal masses diagnosed and
treated over a 24-year period.
In this study, out of 187 primary mediastinal mass cases diagnosed
between 1980 and 2004 in Istanbul University Istanbul Faculty of Medicine,
Cardiovascular Surgery Department, 37 pediatric primary mediastinal mass
cases were retrospectively evaluated according to age, sex, symptoms, diagnostic
procedure, anatomical location, surgical treatment, histopathological evaluation
and postoperative adjuvant therapy.
The patients ranged in age from 2 months to 15 years at the time of
diagnosis, with a mean age of 8 years. There were 24 benign (64.8%) and
13 malignant (35.2%) tumors. The cases were lymphoma (27%), neurogenic
tumors (21.6%), cystic lesions (18.9%), germ cell tumors (13.5%), thymic
lesions (10.8%) and cardiac tumors (8.1%). Complete and partial resections of
the tumor were the surgical procedures performed in 24 patients (64.8%) and
3 patients (8.1%), respectively. The three patients with a malignant tumor,
in whom the entire mass could not be removed, received chemotherapy and
radiation after surgery. In 10 patients with lymphoma, surgery was not a
part of treatment and they received medical and radiation therapy after the
establishment of the definitive diagnosis. All patients survived and were
discharged from the hospital. Except for the cases with lyphoma, all patients
are now free of recurrent disease. Compared to adults, children had more
lymphomas and neurogenic tumors.
Primary pediatric mediastinal malignancies are relatively common in infants
and children. Lymphoma, neurogenic tumors and cystic lesions predominated.
These differences between the age groups should also be considered when
dealing with a mediastinal mass.
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In infants and children, most intrathoracic tumors
are located in or adjacent to the mediastinum1.
These masses may represent a wide variety of
histological morphologies and require many
different forms of surgical and nonsurgical
treatment2. Children, especially those with
benign tumors, have very high survival rates
after the surgical resection3. Herein, we report
our series of patients who were diagnosed and
treated for a mediastinal tumor, with emphasis
on clinical presentation, diagnosis and treatment
over a 24-year period.

Material and Methods
A search of the surgical records of Istanbul
University, Istanbul Faculty of Medicine,
Cardiovascular Surgery Department revealed
187 patients with primary mediastinal cysts
and tumors. Out of 187 cases, 37 pediatric
patients with a primary mediastinal mass
were retrospectively evaluated according to
age, sex, symptoms, diagnostic procedure,
anatomical location, surgical treatment,
histopathological evaluation and postoperative
adjuvant therapy.
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We classified the tumors by dividing the
mediastinum into three areas based on
anatomical structures as previously described
in the literature4: the anterior mediastinum,
the middle mediastinum and the posterior
mediastinum. Patients with metastatic disease of
mediastinum, esophageal diverticula, infection
and diaphragmatic hernia into the mediastinum
were excluded from the study. Primary tumors
of thyroid, parathyroid, esophagus and lung
were also excluded.

not a common finding. None of our patients
with a posterior mediastinal mass showed a
preoperative elevation of vanillylmandelic acid
(VMA) levels.
The mediastinal localization of the tumors is
given in Table II. For the whole series, 10
patients (27%) had tumors in the anterior
mediastinum. In our study, common tumors
in this anatomical location included thymic
pathologies, germ cell tumors and lymphomas.
Of these tumors, thymic pathologies and germ
cell tumors were the most common masses,
representing more than two-thirds (8/10) of
cases. Lymphoma was the least common tumor
of this location, representing 20% (2/10)
of cases. There were 19 tumors (51.3%) in
the middle mediastinum. These consisted
primarily of lymphomas and cardiac tumors.
In the posterior mediastinum, there were
eight tumors (21.6%). The most common
neoplasms of the posterior mediastinum were
neurogenic tumors.

Results
Thirty-seven patients with pediatric primary
mediastinal masses were identified. There
were 13 (35.1%) female and 24 (64.9%) male
patients in the study. The patients ranged
in age from 2 months to 15 years at the
time of diagnosis, with a mean of 8 years
(Table I). There were 24 benign (64.8%)
and 13 malignant (35.2%) tumors. Histologic
confirmation was made in all patients.

Table I. Mediastinal Masses in Infants and Children
Histology (n)

Lymphoma
Neurogenic tumors
Cystic lesions
Thymic pathologies
Germ cell tumors
Cardiac myxoma
Cardiac epithelioid
Hemangioendothelioma

0–1 year

2–5 years

6–10 years

11–15 years

–
–
–
2
4
–
1
–

–
5
3
–
1
–

2
2
1
–
–
1

8
1
3
2
–
1

–

–

Table II. Mediastinal Localization of the Tumors
Histology

Anterior

Middle

Posterior

2
–
–
4
4
–
–

8
–
7
–
1
2
1

–
8
–
–
–
–
–

Lymphoma
Neurogenic tumors
Cystic lesions
Thymic pathologies
Germ cell tumors
Cardiac myxoma
Cardiac epithelioid hemangioendothelioma

There were 28 (75.7%) symptomatic patients
in our series. Common symptoms in patients
with these tumors included respiratory
symptoms (cough, stridor, dyspnea) in 18
patients (60.7%), fatigue and fever in seven
patients (25%), myasthenic symptoms in one
patient (3.6%), neurological complications in
one patient (3.6%), and peripheric emboli in
one patient (3.6%). Hepatosplenomegaly was

The distribution of histological diagnoses in
the study is shown in Table III. Lymphomas
were the most common tumors and represented
27% of our patients (10/37). They generally
presented in the teen years and were located
in the middle mediastinum. Lymphomas were
Hodgkin’s diease in 60% (6/10) and nonHodgkin’s lymphoma in the remaining (40%)
(4/10). Neurogenic tumors represented 21.6%
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Table III. Histopathological Diagnosis of the Tumors
Diagnosis

Number (n)

Histopathology (n)

Lymphoma

10

– Hodgkin’s disease (6)
– Lymphoblastic lymphoma (4)

Neurogenic tumors

8

– Ganglioneuroma (6)
– Neuroblastoma (1)
– Meningocele (1)

Cystic lesions

7

–
–
–
–

Thymic pathologies

4

– Thymoma (2)
– Thymic cyst (1)
– Thymic hyperplasia (1)

Germ cell tumors

5

– Teratoma (4)
– Endodermal sinus tumor (1)

Cardiac

3

– Myxoma (2)
– Epithelioid hemangioendothelioma (1)

of our total group and were the second most
common mediastinal tumor. They were usually
located in the posterior mediastinum. None
of the patients with a posterior mediastinal
mass in the series showed a pre- or postoperative elevation of VMA levels. Despite their
close proximity to the vertebral foramen, no
patient had symptoms or signs of spinal cord
compression. Ganglioneuroma was present
in 75% (6/8) and neuroblastoma in (12.5%)
(1/8). The remaining patient with an anterior
meningocele had been operated successfully
in our Neurosurgery Department. There were
seven cystic lesions of the mediastinum,
representing 18.9% of the patient population.
These cysts included cystic hygroma, cardiac
cyst hydatid, and pericardial and bronchogenic
cysts. Germ cell tumors occurred in 13.5%
of the population (5/37); four of them were
teratoma and one was an endodermal sinus
tumor. The thymic pathologies were seldom
and represented 10.8% of the total group
(4/37). One patient had thymic cyst, and the
mass was discovered as an incidental finding
on X-ray film. All thymic lesions were resected
without complication. There were also three
patients with a cardiac tumor (8.1%) (3/37).
These tumors included atrial myxoma (2/3) and
epithelioid hemangioendothelioma (1/3).
Transthoracic echocardiography was used in the
diagnostic evaluation of these patients.
During the same period, 150 adult cases with
primary mediastinal masses were identified.
The most common lesions encountered in the

Bronchogenic cyst (3)
Pericardial cyst (1)
Cystic hygromas (1)
Cardiac cyst hydatid (2)

adult population were thymic lesions (36.9%),
retrosternal goiter (20.6%) and lymphomas
(10.9%).
The surgical approach to our patients included
lateral thoracotomy in 14 patients (37.8%) and
median sternotomy in 13 patients (35.1%).
Video-assisted thoracoscopic surgery, anterior
mediastinostomy and cervical mediastinoscopy
were the procedures used in 10 patients
(27.0%) to establish a definitive diagnosis,
and the histopathological analysis revealed
lymphoma. Surgery was not a part of treatment
in these patients; they received medical and
radiation therapy after discharge.
Total and subtotal resections of the tumor were
the surgical procedures performed in 24 patients
(64.8%) and 3 patients (8.1%), respectively.
Twenty–four (64.8%) patients received no
adjuvant treatment after the complete surgical
resection. The remaining three patients (8.1%)
received a combination therapy including surgical
resection, chemotherapy and radiation therapy.
Except for the cases with lyphoma, all patients are
alive without evidence of recurrent disease.
Discussion
The most important factors in the management
of an infant or child with a mediastinal mass
are the nature of the disease, age, presenting
symptoms and location of the mass on X-ray.
The symptomatology of a primary mediastinal
tumor may vary from patient to patient and
usually depends on its anatomic location, size
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and nature. In our experience, a significant
proportion of patients were symptomatic
(75.7%) when first seen, with respiratory
problems being the most common symptoms,
consistent with other reports in the literature5.
Physical signs related to mediastinal tumors
have not been well defined and our patients
were usually free of gross abnormality.
All patients in this study underwent complete
physical examination, biochemical analysis and
chest radiography as an initial investigation.
Developments in the diagnostic modalities
have changed the approach of this initial
workup6. In our study, the introduction of
computed tomography (CT) in 1986 is noted
by a increased percentage of patients studied
by CT. The patients with a mass located in
the posterior mediastinum were also evaluated
by magnetic resonance imaging (MRI). In such
patients, we also measured the level of urinary
VMA during the initial diagnostic evaluation.
We did not perform a transthoracic fine needle
aspiration biopsy; however, video-assisted
thoracoscopic surgery, anterior mediastinostomy
and/or cervical mediastinoscopy were the
procedures used in some patients to reach a
definitive diagnosis.
Our most common tumor was also lymphoma,
which is consistent with literature7-8. Hodgkin’s
disease occurred in 33-56% of pediatric
lymphomas 9. Our patients with Hodgkin’s
disease represented 60% of patients and
received only chemotherapy and/or radiation
therapy. Many studies have reported that
neurogenic malignancies are the second most
common pediatric mediastinal tumors3,10-11.
Although neuroblastoma has been reported
to be the most common neurogenic tumor
in the pediatric population and occurs in
children two years of age or younger 3,8 ,
ganglioneuroma was more common in
our study. Neurogenic tumors, primarily
neuroblastomas and pheochromocytomas,
may produce large amounts of catecholamines
and there is an intermittent increased urinary
excretion of epinephrine, norepinephrine and
their metabolic products. Measurement of
urinary VMA is a useful screening test; normal
levels on three 24-hour collections of this
metabolite exclude the diagnosis. Excretion
of these compounds may also be elevated in
coma, dehydration, or extreme stress states.
Interference from epinephrine-like drugs,
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antihypertensives (methyldopa) and other drugs
(tetracycline, quinine) must also be considered
in the evaluation of abnormal results. The
ages of our patients with neurogenic tumors
were usually higher than previously reported
series; this and the detection of normal urinary
VMA levels in our patients can be explained
by the higher incidence of ganglioneuroma in
our population.
In our study, there were five germ cell tumors
representing 13.5% of our patients. The
incidence of germ cell tumors in this series was
higher than previously reported3,5. Of interest
was a 10-month-old boy in whom hemothorax
was initially detected during workup for
respiratory symptoms. Subsequent evaluation
of this patient revealed an endodermal sinus
tumor located in the anterior mediastinum,
and his symptoms were due to the rupture of
the tumor into the pleural cavity. The patient
underwent a successful complete resection
procedure. The rupture of germ cell tumor
into pleural or pericardial cavity is a rarely
reported event in the literature12.
In the pediatric age group, the frequency of
benign thymic pathologies including thymic
cysts and hyperplasia is usually more than
in our population13-14. The four patients with
thymic pathologies were successfully treated
surgically through a median sternotomy. Cystic
hygromas are congenital malformations resulting
from a failure of the primary lymphatic sacs
to establish drainage into the venous system.
There was only one patient who was treated
for mediastinal cystic hygroma during the study
period. The tumor had no extension outside the
mediastinum and was totally resected through
a left lateral thoracotomy.
Many previous studies have reported that
25-49% of primary mediastinal tumors are
malignant15-17. In our series, the incidence of
malignancy was 35.2%. The patients having
a tumor with benign histopathology (24/37)
underwent a complete surgical resection and
were discharged from the hospital in a good
clinical condition. They are still alive without
evidence of recurrent disease. The three
patients with a malignant tumor, in whom
the entire mass was not removed, received
chemotherapy and radiation after surgery. In
10 patients with lymphoma, surgery was not
a part of treatment and they received medical
and radiation therapy after discharge.
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The surgical approach to these tumors has
changed significantly over time. In the past, death
was usually related either to the mass effect
of the tumor or the complications of general
anesthesia, but with refinements in surgical
technique and anesthetic management, the
mortality rate significantly decreased following
surgical intervention. The significant increase
in median sternotomy possibly reflects the
increased experience of cardiothoracic surgeons
with this incision. The use of video-assisted
thoracoscopic surgery, cervical mediastinal
exploration and anterior mediastonomy as the
surgical and/or diagnostic procedure has greatly
increased as well.
In our study, the relative frequency of mediastinal
masses in children was higher than in previous
series. Thirty-seven of 187 patients with primary
mediastinal masses were children (19.8% versus
80.2%). In addition, compared to adult patients,
there were significantly more lymphomas (27%
versus 10.9%) and neurogenic tumors (26%
versus 0.5%) in the pediatric group. Although
the most common lesions in adults are thymic
lesions, thymic pathologies were uncommon in
the pediatric age group (10.8% versus 36.9%).
In conclusion, primary pediatric mediastinal
malignancies are relatively common in infants
and children. Lymphoma, neurogenic tumors
and cystic lesions predominated. With improved
surgical techniques and therapeutic regimens,
the primary pediatric mediastinal tumors can be
treated with acceptable morbidity and mortality
rates. The differences between the age groups
should also be considered when dealing with
a mediastinal mass.
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