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ABSTRACT

Background: Different paravertebral pathologies in posterior mediastinum may cause diagnostic difficulties. Usually,
the symptoms are not specific, and the changes are found during routine investigations. In roentgenograms, they do not
have specific features so more accurate imaging modality must be chosen to define whether it is benign or malignant.
This can be made by using a CT or MRI scan. It is crucial to choose the right strategy for each pathology, as the aim of
imaging may vary in different situations. The aim of our study was to evaluate and compare the features of pathological
findings in the posterior mediastinum.

Materials and methods: We performed the retrospective observational study at LUHS hospital Kauno Klinikos Radiol-
ogy clinic. Medical health records and x-ray, CT and MRI radiologic view made between 2015 and 2019 were analyzed.
Patients who underwent CT and MRI scanning repeatedly for clarification of diagnosis were investigated PET/CT or
were operated for histological confirmation of diagnosis and who had pathologic findings in posterior mediastinum
were selected.

Results: The study consisted of 81 patients with verified posterior mediastinal masses. A variety of clinical diagnoses
were confirmed, 70,4% (n = 57) of the masses were oesophagal tumours, and the remaining cases consisted of be-
nign cysts and other cysts like lesions. Oesophagal tumours were most commonly located in the middle thoracic part
of the oesophagus and presented itself as a circular wall thickening with a homogenous structure and a rare rate of
local invasion of adjacent structures. There was a statistically significant difference between attenuation on CT scan
before and after the administration of intravenous contrast medium (p<0,001). The majority of cystic masses 66,7%
(n=16) presented with a well-defined circumscribed border on a conventional radiograph. CT images showed that
79,2% (n=19) masses were heterogeneous and had a various degree of contrast enhancement. In diffusion-weighted
magnetic resonance imaging, ADC values was measured with an average of 1,86X0,99 * 10-3mm2/s. PET/CT showed
hypermetabolism in 41,7% (n=10) of the masses and possibly benign, no metabolic changes in the remaining 58,3%
(n=14). There was no statistically significant difference in mean attenuation measured on CT between metabolically
active and inactive masses (p=0,546). There was a statistically significant difference in apparent diffusion coefficient
between metabolically active and inactive masses (p=0,005).

Conclusion: Conventional chest radiography can be helpful to define the anatomical location, borders and size of the
masses. Multislice computed tomography can help to obtain information about densities and CE of the lesion. In differ-
ent sequences of MRI masses have an isointense or hyperintense signal which provides additional information about
the inner structure of lesion. Apparent diffusion coefficient (ADC) in MRI can be helpful distinguishing malignant
from benign masses.
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INTRODUCTION

Posterior mediastinum is the anatomical region
that contains a variety of structures such as the
descending thoracic aorta, oesophagus, azygos
and hemiazygos veins, thoracic duct, lymph
nodes, adipose tissue, vagus and splanchnic
nerves, and autonomic ganglia. Due to this, the
range of pathologies in this region may be broad.
Masses of the mediastinum are usually found in-

cidentally during routine chest investigations [1].
In roentgenograms, they appear as rounded le-
sions with increased opacity, and 40.7% of cases
are asymptomatic [1]. Symptoms arise from the
compression on mediastinal structures, but they
are not specific. These include dyspnea, chest
pain, cough and dysphagia [1].

The main goal of investigating these cases is to
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identify whether the mass in the posterior medi-
astinum is malignant or benign. If the process is
malignant, the aim is to determine the stage. In
the case of the benign process, the most impor-
tant is to choose the right strategy for observing
the changes during the time. Such imaging mo-
dalities as CT and MRI scan can precisely speci-
ty the localization, size, tissue characteristics and
relationship with other structures.

The aim of this study was to evaluate and com-
pare CT and MRI findings of malignant and be-
nign pathologies in the posterior mediastinum.

BRONCHOGENIC CYSTS

Posterior mediastinum is one of the regions
where bronchogenic cysts may appear [2]. In
52% of cases, they are located near carina [4].
These cysts contain mucous gland tissue and
muscle [3]. The size may increase due to haem-
orrhage or infection [3].

On chest radiographs, they usually appear as
well-defined solitary masses with homoge-
nous opacity [2]. On CT scans, bronchogenic
cysts appear as sharply marginated mediastinal
masses with attenuation value varying from wa-
ter to soft-tissue attenuation [5]. MRI can help
to sort out the nature of cystic lesion [5]. The
appearance of fluid-fluid levels seen on MRI
can help to confirm the true cystic nature of
bronchogenic cyst [6].

MATURE CYSTIC TERATOMA

Mature cystic teratoma is a cystic tumour that
may contain skin, teeth, hair, bone, cartilage and
even bronchial or gastrointestinal epithelium
[2]. Only 3%-8% of these cysts are in the pos-
terior mediastinum, while a majority of them
appears in anterior mediastinum [26]. On plain
chest films, they appear as sharply marginated,
round or lobulated masses that extend to the one
side of the midline [2]. Ossification, calcifica-
tion and teeth may be apparent [7]. On CT, they
are well-defined heterogeneous masses with the
walls that may enhance the contrast [8]. Fluid,
fat, soft tissue and calcium may be apparent [8].
On MRI, they appear as heterogeneous masses
containing the same kinds of tissues, as men-
tioned before [9].
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INTRATHORACIC MENINGOCELE

Intrathoracic meningocele is a cystic sac in the
thoracic cavity that contains cerebral fluid and is
formed by spinal meninges. These cystic lesions
are associated with neurofibromatosis [10]. Pa-
tients without neurofibromatosis rarely develop
these kinds of cysts [11].

At radiography, they present as sharply defined
round, lobulated or smooth paraspinal masses
[2]. At CT, intrathoracic meningoceles appear as
well-defined, homogenous, low-attenuation par-
avertebral masses [2]. On MRI, it appears as a
cystic mass with homogenous structure and con-
nection with the spinal canal [11]. The intensity
of cystic mass is similar to cerebrospinal fluid on
T2 weighted images [11].

LYMPHANGIOMA

Lymphangioma is a congenital benign lesion. It
is caused by the focal proliferation of lymphatic
tissue with a multicystic pattern [12]. Only 10%
of manifest in the thorax; meanwhile it is preva-
lent in the axillary region and neck [13]. Due to
their soft consistency, the symptoms are rare [2].
At radiography, they usually appear as well-de-
fined, round, lobulated masses [14]. Pleural ef-
fusions may present as well, and they may be
unilateral or bilateral [2]. On CT, they usually
appear as smooth lobulated mass [14]. They can
have both low and high attenuation, depending
on cystic content [2].

On MRI, at Tl-weighted images, they have
similar or higher signal than muscle [15]. On
T2-weighted images, high signal intensity is
characteristic due to the cystic substance [15].

NEURENTERIC CYST

Neurenteric cysts are rare and may have a con-
nection with meninges [14]. They are composed
of heterotopic endodermal tissue and are as-
sociated with abnormalities of the spine [16].
The symptoms usually appear due to the com-
pression of the spinal cord and associated nerve
roots [16]. CT is suitable for evaluating vertebral
abnormalities. However, MRI is superior in de-
fining the nature of these structures [17]. MRI
findings are isointense lesions in T1-weighted
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images and hyperintense lesions on T2-weight-
ed images [18]. Also, MRI is the most suitable
imaging modality for long-term follow-up as the
recurrence is characteristic [17]. MRI is accepted
to be the gold standard for defining neurenteric
cysts [16].

CYSTLIKE LESIONS

Some of the pathologies may go through cystic
degeneration and appear as mixed cystic and
solid structures on CT and MRI [2]. In gener-
al, these changes include Hodgkin disease, me-
diastinal carcinomas, malignant lymphoma and
metastases [2, 19, 20]. Radiation therapy and
chemotherapy may induce these lesions [2]. On
CT, cystic changes have low attenuation, com-
plex structure with a fluid like areas [20]. How-
ever, in some cases, findings may be equivocal,
and diffusion MRI technique may be useful in
differentiating between malignant and benign
pulmonary masses [21]. The conclusion can be
made by calculating the mean apparent diffusion
coefficient (ADC) value [22]. The sensitivity of
this technique is 90% and specificity - 100% [22].
Greater than 5mm nodules can be differentiated
while using ADC value as well [23].

OESOPHAGAL TUMORS

Adenocarcinoma and squamous cell carcinoma
are the most common types of oesophagal can-
cer. At an early stage, it may be asymptomatic.
Tumour extension to mediastinum can cause
chest pain. The first method for diagnosing oe-
sophagal cancer is endoscopy with biopsy. CT
scan is the modality of choice to determine TNM
staging, and it helps diagnose local mediastinal
invasion [24]. MRI is not routinely used for oe-
sophagal cancer staging though it has potential
to improve staging [25].

METHODS AND MATERIALS

We performed a retrospective observational
study at Kaunas Clinics. Kaunas Regional Bio-
medical Research Ethics Committee (KRBRE)
approved the study protocol and waived in-
formed consent. In this study, medical health
records made between 2015 and 2019 were ana-

lyzed. We selected patients medical records who
underwent X-ray, CT and MRI scan for suspect-
ed posterior mediastinal pathology. CT scans
were performed with Toshiba Aquilion One 320
slice equipment, using 120 kV, high resolution
scanning with 0,5 mm slice thickness. Before the
oesophagal part was scanned, the patient had
to take 50 - 100 ml contrast medium per orally,
and the other had intravenous contrast material.
MRI scans were performed using 1.5T (Siemens
Aera) or 3T (Philips Ingenia) scanners. VIBE,
HASTE, BLADE TIRM, STIR sequences were
used. The gold standard for diagnosis were PET/
CT conclusion, histological confirmation or ab-
sence changes of the benign lesion in repeatedly
CT or MRI view. Description of CT, MRI and
PET/CT scans were reviewed and compared ret-
rospectively from the medical health records.
Statistical analysis of selected data was per-
formed using “Microsoft® Excel” and statistical
package “SPSS for Windows 26.0”. Descriptive
statistics are provided by the mean and standard
deviation (M £ SD) or percentages. The distri-
bution of quantitative traits, according to the
Gaussian distribution, was checked using the
Shapiro-Wilk or Kolmogorov-Smirnov criteria.
The averages of the two dependent samples were
compared using Student’s T criteria. Differences
between two independent samples were com-
pared using the Mann-Whitney U Test.

RESULTS

1) Demographic and clinical characteristics
The study consisted of 81 patients with
verified posterior mediastinal masses. The ma-
jority of participants, 74,1% (n = 60) were male
and 25,9% (n = 21) were female, with a male:fe-
male ratio of 2,86:1. Patient’s age ranged from 28
to 88 with the average age of 62,52X12,14. A va-
riety of clinical diagnoses were confirmed, 70,4%
(n = 57) of the masses were esophageal tumors
out of which 89,5% (n = 51) were squamous cell
carcinoma, 8,8% (n = 5) adenocarcinoma and
1,8% (n=1) primary melanoma of the esopha-
gus. 29,6% (n = 24) of the cases consisted of be-
nign cysts and other cyst like lesions. By origin
20,8% (n = 5) of the cysts were bronchogenic,
8,3%(n= 2) were neurenteric cysts, 8,3%(n= 2)
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cases were confirmed as mature cystic teratoma,
4,2% (n = 1) as meningocele and 4,2% (n=1) as
lymphangioma. 54,2% (n = 13) were other cyst
like lesions, which were identified by histological
examination as neurogenic tumors, primary pul-
monary adenocarcinoma, lymphoma, hemarto-
ma and distant metastases.

2) Computed tomography imaging of oe-
sophagal tumours

All of the patients who were diagnosed with oe-
sophagal tumours had undergone chest and ab-
dominal CT examination. Mean thickness of the
oesophagus wall was measured 15,39X7,17mm,
and mean tumour length was 6,34X2,66cm. The
average attenuation (Hounsfield Units) before
the administration of intravenous contrast me-
dium was 30,8X10,31 Hu, and after intravenous
contrast medium was injected, the average atten-
uation was 65,68X24,25 Hu. (Fig 1.)

There was a statistically significant difference
between attenuation before and after the ad-
ministration of intravenous contrast medium
(p<0,001).

The examination of CT images showed circular
oesophagal wall thickening in 57,9% (n=33) of
the cases and asymmetrical, eccentric thicken-
ing in remaining 42,1% (n=24) cases. The fat
stranding was seen in 61,4 (n=35) of the cas-
es. The majority 77,2% (n=44) of oesophagal
masses had homogenous structure; however,

Fig 2. Location and histology of oesophagal masses

Fig.1 51-year patient's CT axial slice with CE demonstrate
pathologic oesophagal masses and pathologic lymph
nodes conglomerate below bifurcation (arrows). ROI (red
ring) shows mean of attenuation 66,7 Hu after CE.

after the administration of intravenous contrast
medium 52,6% (n=30) showed nonhomoge-
neous enhancement of the tumour. The most
common location of squamous cell carcinoma
was the middle thoracic oesophagus, and ade-
nocarcinoma was most prevalent in the lower
part of the thoracic oesophagus (Fig. 1). 14,04%
of the cases showed evident local invasion of
adjacent structures with 75% (n=6) being a
tracheobronchial tree and 25% (n=2) invasion
into the aorta.

. Squamous cell carcinoma Adenocarcinoma
Location
n n %
Upper thoracic part 9 17,65% 0 0
Middle thoracic part 26 50,98% 1 20%
Lower thoracic part 16 31,37% 4 80%

3) The multimodal approach to imaging of
cystic posterior mediastinal masses

A conventional frontal and lateral chest
radiograph was performed for 29,6% (n = 24) of
patients and examined to determine the anatom-
ical location, borders and size of the masses. The
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mean diameter of the masses was 4,87X2,26cm
with a minimum of 1,5cm and maximum of
9,2cm. The majority of the masses 66,7% (n=16)
presented with a well-defined circumscribed
border, and remaining cases showed sharply
marginated, ill-defined borders (Fig.3)
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logic masses.

Fig.3 29-year patient’s chest PA (a) and lateral (b) x-rays demonstrate (arrows) left lower paravertebral ill-defined patho-

Fig 4. Location of cystic masses by side and segment of the masses epicentre

Location segment 1 segment 2 segment 3
Left side 9 37,5% 0 0% 3 12,5%
Right side 7 29,17% 5 20,83% 0 0%

Multislice computed tomography and magnetic
resonance imaging scan were performed to obtain
more detailed information. CT images showed
that 79,2% (n=19) masses had heterogeneous
structure and 20,8% (n=5) were homogenous.
After administration of intravenous contrast me-
dium, 33,3% (n=8) showed no enhancement and
had mean attenuation of 47,25X7,72Hu. 20,8%
(n=5) masses showed slight enhancement, 29,2%
(n=7) borderline enhancement and 16,7% (n=4)
showed intense enhancement with average at-
tenuation of 48X4,19Hu (Fig.5).

»>
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Fig.5. 29-year patient’s CT axial scan after CE demon-
strate (arrow) left paravertebral ill-defined homogeneous
cystic lesions with 43 HU attenuation (ROI).
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MRI HASTE sequence showed signal isointen-
sity in 45,8% (n=11) of the cases, hyperintensity
in 54,2% (n=13) and not a single case of hypoin-
tense signal when compared to muscle tissue sig-
nal (Fig.6). MRI TIRM sequence showed signal
hypointensity in 25% (n=6), isointensity in 37,5%
(n=9) and hyperintensity in 37,5% (n=9). In dif-
fusion-weighted magnetic resonance imaging
apparent diffusion coefficient (ADC) was meas-
ured with an average of 1,86X0,99 x10-3mm?2/s
with a minimal value of 0,8 x 10-3 mm2/s and
maximum value of 3,6 x 10-3mm?2/s (Fig.7 a,b).

Fig.6. 29-year patient’s HASTE axial MRI view shows
signal hyperintensity in the oval left paravertebral lesion
(arrow).
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Fig.7. 29-year patients MRI TIRM coronal (a) view shows (arrow) signal hypointensity in oval left paravertebral lesion,
and DWT axial slice ROI shows high 2,1 x 10-3mm2/s ADC.

Positron emission tomography-computed to-
mography (PET/CT) was also performed for the
aforementioned patients showing hypermetabo-
lism in 41,7% (n=10) of the masses and no met-
abolic changes in the remaining 58,3% (n=14).
There was no statistically significant difference in
mean attenuation measured on CT between met-
abolically active and inactive masses (p=0,546).
There was a statistically significant difference in
apparent diffusion coefficient between metaboli-
cally active and inactive masses (p=0,005).
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DISCUSSION

Masses of the posterior mediastinum are usu-
ally found incidentally during routine chest
investigations, and in most of the cases, they
appear as rounded, sharply marginated lesions
[1, 2]. In this study, we found that the majori-
ty of the posterior paravertebral masses 66,7%
(n=16) presented with a well-defined circum-
scribed border, and remaining cases showed
sharply marginated ill-defined borders. These
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Fig 8. The difference between ADC value by metabolic activity
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findings were not specific, so more precise im-
aging modalities were used.

We predicted that the nature of the mass could be
distinguished by using a CT or MRI scan.

On CT, they can have both low and high attenu-
ation, depending on cystic content [2]. Intratho-
racic meningoceles and cystlike lesions have low
attenuation [2, 20]. Bronchogenic cysts, lym-
phangiomas can have both low and high attenua-
tion [2, 5]. Fluid, soft tissue, fat or calcium may be
apparent in the case of mature cystic teratoma [8].
Cystlike lesions may have a complex structure
with a fluid like areas [20]. As a result, imaging
findings are similar in some types of paraverte-
bral masses, so only the attenuation, structure,
content and relation with other structures can be
assessed. In the present study, CT images showed
that the majority of cystic masses 79,2% (n=19)
had heterogeneous structure, 33,3% (n=8)
showed no enhancement and the remaining
masses showed a various degree of enhancement
with no significant difference of mean attenua-
tion between the two, showing similarities to a
study by K. Pulasani et al. that displayed het-
erogeneous enhancement in the majority (44%)
of the tumours, no enhancement in 28% of the
masses and no significant differences between
structural characteristics and malignancy [30].
However, relying just on these findings, we can-
not conclude in determining whether the mass is

malignant or benign.

Correspondingly to a study by Chandna P et al.
that showed 64% of oesophagal tumours were
homogenous on CT scan, in our study the ma-
jority 77,2% (n=44) of oesophagal masses also
had homogenous structure, however, after the
administration of intravenous contrast medi-
um 52,6% (n=30) showed nonhomogeneous
enhancement [27]. When comparing malignant
oesophagal tumours, there was a statistically sig-
nificant difference between attenuation before
and after the administration of intravenous con-
trast medium (p<0,001) similarly to a study by
Abbey J. Winant et al. [28].

MRI can help to confirm the cystic nature of the
mass [6]. This imaging modality is beneficial for
long-term follow-ups, as well [17]. The diagnosis
of a benign or malignant process can be made
by calculating the mean apparent diffusion coef-
ficient (ADC) value [22]. Tondo et al. reported
that the sensitivity of this technique is 90% and
specificity - 100% [22]. In our study, we found
a statistically significant difference of apparent
diffusion coefficient between metabolically ac-
tive masses 1,05K0,06 x 10-3mm2/s and inac-
tive masses 2,45X0,24 x 10-3mm2/s (p=0,005),
equivalently to a study by Shin K.E. that got the
same results with mean averages of 1.46+0.50 x
10-3mm2/s and 3.67 £0.87 x 10-3mm2/s respec-
tively [29].
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CONCLUSIONS

A wide range of diagnostic methods can be used
to diagnose paravertebral mediastinal pathol-
ogies. In our study, we concluded that conven-
tional chest radiography could be helpful to de-
fine the anatomical location, borders and size of
the masses. Multislice computed tomography
can help to obtain information about densities
and CE of the lesion. In MRI different sequenc-
es, the masses have an isointense or hyperintense
signal which provides more information about
the inner structure of lesion. Apparent diffusion
coefficient (ADC) in MRI can be helpful distin-
guishing malignant from benign masses.
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