VOL. 4 (7). ISSN 2424-5755
2020 05 30

RADIOLOGY
UPDATE

JOURNAL available at
radiologyupdate.org




JOURNAL AVAILABLE AT RADIOLOGYUPDATE.ORG

This page is intentionally left blank



Editorial board

Editor-in-chief: Prof. Algidas Basevicius

MANAGING EDITORS:

Prof. Saulius Lukosevicius

Prof. Rymante Gleizniene

Prof. Ilona Kulakiene

Prof. Egle Monastyreckiene

Prof. Algirdas Edvardas Tamosiunas
Prof. Nomeda Valeviciene

Prof. Vincentas Veikutis

Prof. Elona Juozaityte

Prof. Arturas Inciura

Assoc. Prof. Jurate Dementaviciene
Assoc. Prof. Antanas Jankauskas
Med. Dr. Arturas Samuilis

Prof. Dr. Renaldas Raisutis

Prof. Dr. Minvydas Ragulskis

Prof. Renaldas Jurkevicius

Prof. Remigijus Zaliunas

INTERNATIONAL EDITORS
LATVIA:

Prof. Gaida Krumina
Assist. Prof. Maija Radzina
Assoc. Prof. Karlis Kupcs
Assist. Prof. Peteris Prieditis

RADIOLOGY UPDATE VOL. 4 (7) ISSN 2424-5755

ESTONIA:

Prof. Sergei Nazarenko
Prof. Pilvi Ilves

SWEDEN:

Assoc. Prof. Augustinas Sakinis
Assoc. Prof. Karolina Kublickiene

USA:

Prof. Jovitas Skucas
Assoc. Prof. Arunas Gasparaitis

UKRAINE:

Dr. Tetyana Yalynska

Prof. Olena Sharmazanova
Prof. Volodymyr Rogozhyn
Prof. Tetyana Kozarenko

CHINA:

Assoc. Prof. Guang-qing Lu

ADMINISTRATORS OF JOURNAL:

Julius Vidikas
Tomas Budrys



JOURNAL AVAILABLE AT RADIOLOGYUPDATE.ORG

This page is intentionally left blank



RADIOLOGY UPDATE VOL. 4 (7) ISSN 2424-5755

CONTENTS

Editorial board .... 3

Pathological changes in non-contrast CT scans, safety, and outcome differences in pa-
tients with elevated INR compared to patients with normal INR after acute ischemic
stroke treatment with mechanical thrombectomy ...............c.... 6

The role of imaging modalities in diagnostics of posterior paravertebral mediastinal

pathologic Changes ..., 13
Angioplasty of v. mesenterica sup. Occlusion: clinical case report ....................ocoe 22
Alveolar echinococcosis: clinical case presentation ..............c.cccocooieiiiiiiiiiiiii, 25



JOURNAL AVAILABLE AT RADIOLOGYUPDATE.ORG

Pathological changes in non-contrast CT scans,
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elevated INR compared to patients with normal
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ABSTRACT

Background and aim: Stroke is the second main reason for death worldwide [1]. Patients with atrial fibrillation have
an increased ischemic stroke risk. Therefore, they are anticoagulated to reduce thromboembolic event chance [2]. Al-
though anticoagulation is associated with haemorrhage complications, there is little information about the safety and
the outcomes of treating acute ischemic stroke with mechanical thrombectomy in patients with elevated international
normalised ratio (INR) [3]. This trial aimed to find out if there are differences in safety and outcomes in patients with
elevated INR when treating acute ischemic stroke with mechanical thrombectomy.

Materials and methods: 183 cases were divided into two groups: patients with INR < 1.2 and patients with INR > 1.2.
Age and gender distribution were evaluated. Intracranial haemorrhage and mortality rates were analysed. Four patho-
logical changes (signs of acute ischemia, haemorrhage transformations, deformations in the ventricular system, and the
midline shift) in non-contrast CT scans before the mechanical thrombectomy and 24 hours after the thrombectomy
were analysed.

Results: Results revealed that there was no statistical significance between the groups in intracranial haemorrhage (p
= 0.292) or morality (p = 0.345) rates. Several pathological changes before the mechanical thrombectomy (p = 0.631)
and 24 hours after mechanical thrombectomy (p = 0.398) were not statistically significantly different. In 24 hours, the
study group did not develop (p = 0.548) a statistically significant number of new pathological changes when comparing
to the control group.

Conclusion: Mechanical thrombectomy safety and outcomes when treating acute ischemic stroke in patients with ele-
vated INR did not differ from patients who had regular INR.

Keywords: Acute ischemic stroke, non-contrast CT, mechanical thrombectomy, safety, elevated INR.

1. INTRODUCTION

Each year stroke is the second main reason for
death worldwide [1]. According to the latest
available statistics in Europe (2016), the num-
ber of noncommunicable diseases is increasing
[4]. Mainly, stroke and ischemic heart disease
caused around 15.2 million deaths worldwide
in 2016 [4]. Although the absolute mortality
from stroke has a downtrend due to improve-
ments in diagnostics and therapy, the absolute
number of people who have a stroke every year
is increasing [5,6].

There are two main types of stroke — ischemic
and haemorrhagic. Only about 13% of all strokes
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are haemorrhagic [7]. They occur when there is
extravasation due to a defect in the vessel wall.
When comparing mortality, haemorrhagic
stroke (68%) has a higher death rate than ischem-
ic stroke (57%) [8]. Ischemic stroke accounts for
87% of all strokes, and this type is usually caused
by atherosclerosis and thromboembolic events
when the middle cerebral artery is occluded
with thrombi [9]. Even though ischemic stroke
is responsible for fewer deaths than haemor-
rhagic stroke, according to other sources, it is
the leading long term disability causing disease
[10,11]. It is thought that by the year 2035, there
will be 34% more cases of ischemic stroke world-
wide when compared to the 2015 year data. This



means that the number of people who require
permanent nursing will also increase [12,13].

Symptoms of ischemic stroke are usually associat-
ed with dysfunction of the brain region, in which
the occluded artery is proving blood to [14]. A
quick neurological deficit is one of the main is-
chemic stroke symptoms. Patients complain of
sudden numbness or weakness in the face, arm,
or leg, especially on one side of the body, speech
disorder is also frequently observed.

When it comes to diagnostics, the modality of
choice is a non-contrast computed tomogra-
phy (CT) scan because of its full availability and
speed. It is also sensitive in detecting intracere-
bral haemorrhage, which can be found when a
haemorrhagic stroke occurs [15]. This is very
important because of entirely different treatment
tactics. The main objective of ischemic stroke
treatment is the administration of intravenous
thrombolysis and mechanical thrombectomy,
while in the case of haemorrhagic stroke, the
main treatment aspects are systolic blood pres-
sure control and discontinuation of anticoagu-
lants [16,17].

In the early stages of ischemic stroke, patholog-
ical findings in non-contrast CT can be minor
and difficult to detect. According to other au-
thors, we can see these pathological findings in
the scans: hypodense ischemic area, hyperdense
middle cerebral artery, loss of grey-white differ-
entiation, cortical swelling, and loss of sulcation
[18]. Midline shift, which can occur due to cere-
bral oedema, cerebral ventricle deformation, and
haemorrhagic transformation, is associated with
worse patient outcomes [19,20].

When an acute ischemic stroke is suspected, the
main objective is to restore blood flow as quickly
as possible. All the necessary diagnostic proce-
dures: non-contrast CT scan, blood oxygenation,
glucose levels, international normalised ratio
(INR), and an electrocardiogram — must be per-
formed within 60 minutes of the patient reaching
the hospital [17,21]. Intravenous thrombolysis
must be performed within 4,5 hours from the
first symptom onset time because studies have
shown that after this therapeutic window, intra-
venous Alteplase becomes ineffective [17]. If oc-
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clusion of a large vessel causes the stroke, there
is little chance that thrombolysis will be useful,
in this case, mechanical thrombectomy becomes
the primary treatment choice. This endovas-
cular procedure is accomplished by aspirating
thrombus with stent retrievers [22]. According
to the newest recommendations, mechanical
thrombectomy should be performed within 6
hours from the first symptom onset [17].

When we talk about ischemic stroke, a signifi-
cant factor is an atrial fibrillation [22]. Our so-
ciety is getting older, and atrial fibrillation num-
bers are increasing [4,23]. According to other
sources, patients with atrial fibrillation have five
times increased risk of developing an ischemic
stroke while comparing to the rest of the popu-
lation in the same age group [2]. This is because
people with atrial fibrillation have an increased
risk of thromboembolic complications due to
the pathological formation of thrombus in the
atriums [2]. To reduce the risk of these compli-
cations, patients are getting anticoagulated [2]. It
is known that anticoagulation increases the risk
of intracranial haemorrhage, which is also one of
the mechanical thrombectomy complications as-
sociated with worse patient prognosis [3,24].

Many studies have proven that mechanical
thrombectomy is a safe and effective method
for treating acute ischemic stroke [25-28]. On
the other hand, previously mentioned studies
have not involved anticoagulated patients in
their study groups. Does this pose a question,
is mechanical thrombectomy safe to these pa-
tients? Also, there is little information about the
safety and outcomes of performing mechanical
thrombectomy on patients with elevated INR.
Therefore, this research aimed to investigate if
there is a significant difference in safety, out-
comes, and non-contrast CT scan pathological
changes between patients with elevated INR and
patients with regular INR.

2. MATERIALS AND METHODS

We performed a retrospective study of 183 pa-
tients based on the data from the Lithuanian
University of Health Sciences Hospital (LUHSH)
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Kauno Klinikos electronic registry. Case-reports
in 2014 January and 2018 January were analysed.
Data about patient age, gender, INR, intracra-
nial haemorrhage rate, mortality was recorded.
Also, non-contrast CT scans before mechanical
thrombectomy and 24 hours after mechanical
thrombectomy were analysed. The study was ap-
proved by the Bioethics Committee of the LUHS
(No. BEC-MF-210).

Firstly, the research was performed in these da-
tabases: PubMed (https://www.ncbi.nlm.nih.
gov/pubmed), Wiley Online Library (https://on-
linelibrary.wiley.com), Science Direct (https://
www.sciencedirect.com). Keywords were used:
acute ischemic stroke, stroke diagnostics, is-
chemic stroke CT signs, mechanical thrombec-
tomy safety, patients with elevated INR, acute
ischemic stroke treatment.

The study group included 55 patients who met
these inclusion criteria:

o Patients who had an acute ischemic stroke
and were treated with mechanical thrombec-
tomy at LUHSH Kauno Klinikos Intervention-
al Radiology unit.

« Patient INR was > 1.2.

» Non-contrast CT scans were performed at the
LUHSH Kauno Klinikos Radiology department.
o The patient had a non-contrast CT scan per-
formed before mechanical thrombectomy and
24 hours after the treatment.

« No cerebral anomalies were found in non-con-
trast CT scans.

The control group included 128 patient who
met these inclusion criteria:

« Patients who had an acute ischemic stroke and
were treated with mechanical thrombectomy at
LUHSH Kauno Klinikos Interventional Radiol-
ogy unit.

« Patient INR was < 1.2.

» Non-contrast CT scans were performed at the
LUHSH Kauno Klinikos Radiology department.
o The patient had a non-contrast CT scan per-
formed before mechanical thrombectomy and
24 hours after the treatment.

« No cerebral anomalies were found in non-con-
trast CT scans.
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Study and control group patient distribution by
age and gender was compared. We analysed if
patients with elevated INR have a higher intrac-
ranial haemorrhage and mortality rate.

Non-contrast CT scans were performed in the
study and control group patients. We looked
for four pathological findings: signs of acute is-
chemia, haemorrhage transformations, defor-
mations in the ventricular system, and the mid-
line shift > 0.5 cm. These pathological findings
were associated with further patient prognosis.
Each finding was equivalent to a score of “1: if
it was present. “0” was given if the pathological
finding was absent. Non-contrast CT scan find-
ings before mechanical thrombectomy were ana-
lysed to see if both groups had similar pathologi-
cal changes when they arrived at the hospital. We
analysed changes 24 hours after the procedure to
predict the outcome of the patient. Bucker et al.
supported this idea., who stated that both the
24-hour and 1-week ischemic lesions were simi-
larly significantly associated with functional out-
come (both p < 0.001) [29]. We also looked at
how many new changes were developed by the
patients in a period of 24 hours. This was accom-
plished by subtracting the number of changes be-
fore the procedure out of the number of changes
24 hours after the procedure. All the non-con-
trast CT scans were analysed with a radiologist
ensuring the quality of the final results.

Statistical analysis was performed with “SPSS
(Statistical Package for the Social Sciences) pro-
gram 23.0“ (“IBM,” Armonk, New York, USA)
and “Microsoft Excel 2019“ (“Microsoft Cor-
poration,” Redmond, Washington, USA”) pro-
grams. To calculate statistical significance, an
analysis of covariance (ANCOVA) with age as a
covariate was performed. Levene's test was used
to test if the groups were homogenous. Pearson
chi-square (x2) tests were used to calculate the
frequency of categorical variables. Summarised
statistics were used for: value means, standard
deviation, maximum and minimum values. The
observed differences were considered statistical-
ly significant when the calculated significance
level (p-value) was lower than the selected signit-
icance level (a = 0.05).
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3. RESULTS

In the study, we observed 183 cases of patients
aged 40-85 diagnosed with acute ischemic stroke
and treated with mechanical thrombectomy. The
study group consisted of 55 patients: 33 (60%)
males and 22 (40%) females. The age means of
males in the study group was 72.41 (SD = 5.55)
years, females — 73.42 (SD = 6.43) years. The age
mean by gender did not differ statistically signif-
icantly (p = 0.372) in the study group. The con-

trol group consisted of 128 patients, 60 (46.88%)
males, and 68 (53.12%) females. The age means
of males was 71.32 (SD = 6.64) years; the age
mean of females was 73.45 (SD = 6.08) years.
The age mean by gender did not differ statistical-
ly significantly (p = 0.442) in the control group.
While comparing both groups, the age means of
the study group 72.91 (SD = 6.48) years was not
statically significantly higher (p = 0.232) than
the age means of the control group 72.02 (SD =
7.46) years. The data is presented in Table 1.

Table 1. Study and control group patient distribution by age and gender

Study group Control group
(N=55) (N=128)
Age
Male, age mean (SD) 72.41 (5.55) 71.32 (6.64)
Female, age mean (SD) 73.42 (6,43) 73.45 (6.08)
Total, age mean (SD) 72.91 (6.48) 72.02 (7.46)
Gender
Male, N (%) 33 (60) 60 (46.88)
Female, N (%) 22 (40) 68 (53.12)

The incidence of intracranial haemorrhage was
not statistically significantly higher in the study
group (p = 0.292) than in the control group.
When comparing mortality rate, death occurred

to 8 (14.54%) patients in the study group and to
23 (17.96%) patients in the control group, but
this difference was not statically significant (p =
0.345). The data is summarised in Table 2.

Table 2. Study and control group intracranial haemorrhage and mortality rates

Study group Control group
(N =55) (N =128)
Intracranial haemorrhage
Present, N (%) 31 (56.36) 62 (48.44)
Absent, N (%) 24 (43.64) 66 (51.56)
Mortality
Died, N (%) 8 (14.54) 23 (17.96)
Survived, N (%) 47 (85.46) 105 (80.04)

First, we calculated that there was no statistical
significance in non-contrast CT scans before
thrombectomy between anticoagulated patients
and patients with normal INR (p = 0.631). Pa-
tient group with normal INR non-contrast CT

scan sum mean was 0.54 (SD = 0.614) compared
to anticoagulated group 0.49 (SD = 0.635). From
this, we can say that both groups had roughly
the same number of pathological changes before
mechanical thrombectomy treatment.
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Next, we did not find statistically significant dif-
ferences between the groups in non-contrast
CT scans 24 hours after mechanical thrombec-
tomy (p = 0.398). The patient group with normal
INR had an average number of 2.05 (SD = 1.260)
pathological changes, while the elevated INR
group patients had an average number of 1.97
(SD = 1.177) pathological changes.

2.5

CT score mean

L]

=]

Prior to thrombectomy

2
15
(P=0.631)
~054
| I I

24 hours after thrombectomy

Also, the study group did not show significant
pathological changes score difference in devel-
oping new pathological changes over 24 hours
between the two CT scans (p = 0.548). The
study patient group developed around 1.75 (SD
= 1.324) new pathological changes in 24 hours,
while the control group around 1.82 (SD = 1.139)
new pathological changes. The data is presented
in Fig. 1.

(P=0.398) EINR <12 EINR>12
-2.05 (P=0.548)
-1.82

CT scan sum diffrrence

Fig. 1. Non-contrast CT score mean diversity before the thrombectomy, 24 hours after the thrombectomy and new

changes over 24 hours

4. DISCUSSION

This study showed that the safety of acute ischem-
ic stroke treated with mechanical thrombectomy
statistically significantly different between pa-
tients with normal blood clotting and antico-
agulated patients. The number of pathological
changes in non-contrast CT scans, the frequency
of intracranial is no haemorrhage, and mortality
did not differ between the two groups. This re-
sult supports the safety of mechanical thrombec-
tomy independent of the patient's blood clotting.

Some authors have been investigating whether
antiplatelet agents may increase the risk of haem-
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orrhagic stroke. Garcia-Rodriguez et al. [24]
studied patients who were taking aspirin or war-
farin. This study found that aspirin use was not
associated with an increased risk of intracranial
haemorrhage. Patients who took aspirin daily for
over three years even had a reduced risk of sub-
arachnoid haemorrhage. In contrast to aspirin,
warfarin users had a significantly higher risk of
intracranial haemorrhage and a moderately in-
creased risk of subarachnoid haemorrhage. Our
study did not analyse which antiplatelet agent
or anticoagulant the patient was taking, but, in
contrast to the Garcia-Rodriguez [24] study, our
group of anticoagulated patients did not have
a significantly higher incidence of intracranial
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haemorrhage. Our sample size was significantly
smaller, only 183 patients, compared to the 3131
cases analysed in the recently mentioned work
[24], which could have led to different results.

In 2016, a study was conducted to analyse the
safety of mechanical thrombectomy when treat-
ing acute ischemic stroke in patients who were
taking vitamin K antagonists. Uphaus et al. [30]
collected data from 815 patients and conclud-
ed from the results that the use of vitamin K
antagonists was not associated with worse clin-
ical outcomes or an increased risk of intracra-
nial haemorrhage. Although this contradicts to
the results obtained by Garcia-Rodriguez et al.
[24], we have to keep in mind that Garcia-Rod-
riguez investigated the association of intracra-
nial haemorrhage risk with the use of vitamin
K antagonists in the general population, rather
than among patients who received endovascular
treatment after an ischemic stroke. Our results
support the results obtained by Uphaus et al,
that mechanical thrombectomy safety and out-
comes are not associated with patient INR.

Rebello et al. [31] conducted a prospective study
in patients with ischemic stroke who were treat-
ed endovascularly. After collecting 297 cases of
patients with INR 1.7-2.0 between 2010 and
2015, they analysed petechial haematomas, pro-
cedure success, and 90-day functional outcomes.
This study is similar to ours because it did not
track, which anticoagulant the patient was tak-
ing. Study calculations showed that neither de-
mographics, safety, or efficacy differed between
the groups. No statistically significant changes
were observed when comparing mortality, which
also supports our findings.

Seiftge et al. [32] searched about the relation be-
tween patient blood coagulation and outcomes
after acute ischemic stroke. Their study was
about the impact of prior treatment with novel
oral anticoagulants on bleeding complications
and outcomes. They stated that the safety of in-
travenous thrombolysis or endovascular treat-
ment is the same in patients receiving subther-
apeutic vitamin K antagonist treatment or novel
oral anticoagulants when comparing with those

without prior anticoagulation. Although in our
study, we did not track what anticoagulant pa-
tients were taking, Seiffge et al., conclusions sup-
port our ones.

There were some limitations in our study. First,
the results might be controversial because of
the small sample size. Also, both groups were
not equal in the number of patients. Further-
more, types of anticoagulants were not taken
into perspective as well as the type of anaesthe-
sia during the mechanical thrombectomy. Stud-
ies have shown that general anesthesia could
be associated with worse outcomes after end-
ovascular treatment [33]. Lastly, this is a retro-
spective study in a single-centre, therefore our
results need to be further validated in a large
scale, multi-centre study.

Based on these analysed studies, we can say that
decreased blood clotting is not a contraindica-
tion to treat ischemic stroke with mechanical
thrombectomy. Our work was mainly based on
the changes seen in the non-contrast CT scan
images; this type of analysis method is not de-
scribed in either Lithuanian or foreign literature.
However, the results we obtained were similar
to those of other authors, so this method can be
considered correct and further proves that end-
ovascular treatment is a safe, minimally invasive
approach for treating ischemic stroke regardless
of the patient’s INR.

5. CONCLUSIONS

After analysing results, we could say that me-
chanical thrombectomy safety and outcomes
when treating acute ischemic stroke in patients
with elevated INR did not differ from patients
who had regular INR. Intracranial haemorrhage,
mortality rate, and several pathological changes
in non-contrast CT scans were not statistically
significantly different between patient groups
with different INR.
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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.

Keywords: computed tomography, magnetic resonance imaging, posterior mediastinum

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).

»>

BB o-4361 =17 Hu-
' Nt Dev=11.61 40 Median=4
N v 4

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).

SR . 0-2158.13 Min=1779f
Y 9 1. Dev=148.76! Median
. 15316 mmé=/~7x7 pixel

. 'll“:.‘_; v La

Zoom 3.32
Width: 2220
Center; 1197
sL TR 5200
t2_tse_tirm_cor_mbh_320_p2TE 75 =]

ep2d_diff b50_400_800_p2_ AD(

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).

18

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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ABSTRACT

Cases of symptomatic v. mesenterica sup. (VMS) occlusion is rare. Patients usually complain of abdominal pain and
present gastrointestinal bleeding. Occlusion can cause v. portae thrombosis and even lead to congestive bowel infarc-
tion [1,2]. We present a case of 49-year-old man, who complained about recurrent gastrointestinal bleeding throughout
the period of two years and was finally treated with revascularisation of VMS at the Hospital of Lithuanian University

of Health Sciences (HLUHS) Kauno klinikos.

Keywords: V. mesenterica sup. Angioplasty, v. mesenterica sup. Occlusion.

INTRODUCTION

V. mesenterica superior (VMS) collects blood
from the jejunum, ileum and, when it joins with
the v. splenica, forms v. portae. Impaired blood
drainage occurs due to mesenteric venous hy-
pertension, then patients complain of abdom-
inal pain and bleeding from the lower gastro-
intestinal tract. Also varicose veins in the small
intestine could be observed [1]. Symptomatic
VMS occlusion is rare and endovascular treat-
ment is complicated and very limited [1,3,4].
With the progression of critical stenosis, v. por-
tae thrombosis and bowel infarction may occur
[1,2]. Non-malignant causes of occlusions are
pancreatitis, surgical interventions and abdom-
inal trauma. Malignant causes usually are pan-
creatic adenocarcinoma and other abdominal
tumours [2].

Occlusion can be visualised by performing indi-
rectangiography of the portal system by contrast-
ing arteries or magnetic resonance angiography,
but these techniques are used less frequently [5].
When it comes to diagnosing this disease, com-
puter tomography with intravenous contrast is
the modality of choice. Direct angiography is
only possible by transjugular route or through
V. portae percutaneous puncture, but this is
only for diagnostic purposes prior to treatment.
Patients with progressing symptoms may be
treated with VMS revascularisation. In such

22

cases, implantation of a balloon expandable
stent is a minimally invasive alternative to open
surgery [5].

We report a 49-year-old man who was treated
throughout the period of 2 years for recurrent
gastrointestinal bleeding. For the scarcity of in-
formation, our purpose is to improve medical
staff knowledge of VMS occlusion examination
and treatment.

CASE DESCRIPTION

In 2011 a 49-year-old male underwent pancrea-
toduodenal resection due to abdominal trauma.
Later he was operated again due to anastomosis
stricture. In January 2016, the patient was hos-
pitalised to HLUHS Kauno klinikos Surgery
department because he began to complain of
gastrointestinal bleeding. EGD was performed
and varicose veins were found at the gastrointes-
tinal junction. After two weeks laparotomy was
performed with adhesiotomy and anastomosis
reconstruction. After 6 months gastrointestinal
bleeding occurred again. Selective a. mesenterica
sup. Et inf. And truncus coeliacus angiography
was performed - no extravasation was found.
After one month, on the 2th August 2016, the
patient underwent fibrocolonoscopy, large intes-
tine to the ileum terminale was examined. Dark
coloured contents, blood clots with fresh blood
admixture were visible throughout the large in-
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testine, but during a more detailed examination
bleeding sites could not be determined. On the
same day a. mesenterica sup. Et inf. and trun-
cus celiacus angiography was performed, but
no extravasation was noticed. It was decided to
perform a. lienalis embolisation due to a possi-
ble fistula in the colon. 3 days after, the patient
again had gastrointestinal bleeding and urgent
angiography was performed, but no extravasa-
tion was seen, only a distal a. gastroduodenalis
filling from a. mesenterica inf. Was noticed and
a denser network of small arteries in the lienal
corner of the colon. The area was embolised with
two coils. There was no recurrence of bleeding af-
ter the procedure. Bleeding occurred again after
a month, and the patient was treated conserva-
tively.

On 18th February 2017 patient again had gastro-
intestinal bleeding, but intestinoscopy showed
no results. A day after, an abdominal CT with
arteriography was performed, which found that
VMS does not differentiate, no clear filling de-
fects in v. portae and v. lienalis were found.

A year later, on 13th February 2018, an abdom-
inal CTA was performed in which a potentially
thrombotic VMS was found (Fig. 1). On the 10th
April 2018, the patient was discussed in a multi-
disciplinary consilium for further treatment tac-
tics: it was decided to revascularize VMS. The
patient was hospitalised on 14th of April 2018;
his condition was satisfactory. On the 17th April
2018, VMS occlusion was recanalised through a
percutaneous transhepatic route using Boston
scientific “Mustang” 5x40 mm and 8x40 mm bal-
loon catheters and Alvimedica CID “Isthmus”
9x19 mm carbon-coated stent (Fig. 2). For post-
operative care analgesics and fraxiparine 0.6 ml
were administered. After two days, fraxiparine
was discontinued, clopidogrel was prescribed af-
ter VMS stenting gastrointestinal bleeding did
not reoccur.

DISCUSSION

Mesenteric venous thrombosis 95 % of the cases
involves VMS, and only 5 % of the cases involve
v. mesenterica inferior because the distal part of
the colon has a good collateral system [6]. In an

Fig. 1. CT angiography 13th February 2018 distal part
occlusion of v. mesenterica sup.

Fig. 2. V. mesenterica sup. Angiography. 17th April 2018
after v. mesenterica sup. Stenting. Blood flow was restored
to the distal part of the vessel.

acute situation, there would be insufficient time
to develop collateral circulation, and a sympto-
matic VMS thrombosis may result in a transmu-
ral bowel infarction [5].

According to Singal et al., chronic VMS is typ-
ically found accidentally in cirrhotic patients
during CT imaging with evidence of sequelae
of portal hypertension, such as gastrointestinal
varicose veins and splenomegaly [5]. In our case,
the patient did not have chronic liver disease, but
he had undergone pancreatoduodenal resection
in 2011, which could have led to VMS occlusion.
The main symptom was reoccurring gastrointes-
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tinal bleeding which lasted for nearly two years.
Other researchers like Russell et al. and Lennard
et al., presented case reports in which patients
presented symptoms of epigastric pain, nausea
and vomiting [7,8]. The main difference was that
both patients had acute VMS thrombosis oppose
to our chronic case and therefore showed differ-
ent disease signs.

In the current literature, we can find many v.
portae stenting examples. Usually, these are the
cases of portal vein obstruction due to malignant
masses and anastomotic stenosis after liver trans-
plantation [9-11]. In the case of VMS thrombo-
sis, it is treated with thrombolysis, thrombecto-
my, resection and anastomosis or transjugular
intrahepatic portosystemic shunt [5,12].

Only a few clinical cases and one peer-reviewed
study describe VMS stenting confirming tech-
nical success and clinical effectiveness [3,5,13].
Hellman et al. described seven VMS stenting
cases with carcinomas of the abdominal cavity
resulting in small bowel venous stasis. For treat-
ment, a 10x60 mm Luminex stent was used. For
five patients, symptoms have resided; for the oth-
er two, the symptoms persisted [1]. Our patient
was stented transjugular using a balloon-ex-
pandable stent. Stent diameter was selected ac-
cordingly to v.portae and VMS. Thickness. The
radius of these vessels is rarely less than 1 cm.
Other authors also recommend the use of a stent
of at least 10 mm in diameter to prevent acute
occlusion after the procedure [13]. In our case,
a 9 mm stent was used, no complications were
observed after the procedure.

CONCLUSIONS

VMS occlusion is a rare medical disease. Due to
the lack of clinical cases and articles, there are
currently no precise guidelines for endovascular
treatment. Based on analysed articles and our
own experience we can say that VMS stenting is
a minimally invasive and clinically effective al-
ternative to open surgery.

24

REFERENCES

1. Hellman P, Hessman O, Akerstréom G, Stalberg P, Hennings J,
Bjorck M, et al. Stenting of the superior mesenteric vein in mid-
gut carcinoid disease with large mesenteric masses. World J Surg.
2010;34(6):1373-9.

2. Woodrum DA, Bjarnason H, Andrews JC. Portal Vein
Venoplasty and Stent Placement in the Nontransplant Popula-
tion. ] Vasc Interv Radiol. 2009;20(5):593-9.

3. Mauri G, Monti L, Pedicini V. Interventional management
of in-stent thrombosis after superior mesenteric vein stenting.
EJVES Extra. 2011;22(3):231-239.

4. Zhang WG, Liu DM, Li Z, Wang YL, Ding PX, Zhou PL, et al.
Endovascular treatment for extrahepatic portal vein bifurcation
stenosis after a whipple procedure using the kissing stents tech-
nique. Ann Vasc Surg. 2014;28(1):264.e13-264.e16.

5. Singal AK, Kamath PS, Tefferi A. Mesenteric venous thrombo-
sis. Mayo Clin Proc. 2013;88(3):285-94.

6. Harnik IG, Brandt L]. Mesenteric venous thrombosis. Vasc
Med. 2010;15:407-418.

7. Russell CE, Wadhera RK, Piazza G. Mesenteric venous throm-
bosis. Circulation. 2015;131(18):1599-603.

8. Lee LYW, Aubrey-Jones H, Lacey R, De Silva A. Mesenteric
vein thrombosis; not going with the flow. Vol. 16, BMJ Case Re-
ports. 2014. p. 206-10.

9. Wei BJ, Zhai RY, Wang JE, Dai DK, Yu P. Percutaneous portal
venoplasty and stenting for anastomotic stenosis after liver trans-
plantation. World ] Gastroenterol. 2009;15(15):1880-5.

10. YangJ, Xu MQ, Yan LN, Lu WS, Li X, Shi ZR, et al. Manage-
ment of venous stenosis in living donor liver transplant recipi-
ents. World ] Gastroenterol. 2009;15(39):4969-73.

11. Sakurai K, Amano R, Yamamoto A, Nishida N, Matsutani S,
Hirata K, et al. Portal vein stenting to treat portal vein stenosis in
a patient with malignant tumor and gastrointestinal bleeding. Int
Surg. 2014;99(1):91-5.

12. Hmoud B, Singal AK, Kamath PS. Mesenteric Venous
Thrombosis. J Clin Exp Hepatol. 2014;4(3):257-63.

13. Beyer LP, Wohlgemuth WA, Uller W, Pregler B, Goessmann
H, Niessen C, et al. Percutaneous treatment of symptomatic

superior mesenteric vein stenosis using self-expanding nitinol
stents. Eur ] Radiol. 2015;84(10):1964-9.



RADIOLOGY UPDATE VOL. 4 (7) ISSN 2424-5755

Alveolar echinococcosis: clinical case pres-

entation

Gabija Baguzyté', Paulina Tekoriuté', Diana Barkauskiené?

!Lithuanian University of Health Sciences, Academy of Medicine, Faculty of Medicine, Kaunas, Lithuania
’Department of Pulmonology, Lithuanian University of Health Sciences, Kaunas, Lithuania

ABSTRACT

Echinococcosis is a parasitic disease caused by Echinococcus species. Tapeworm Echinococcus multilocularis causes
alveolar echinococcosis (AE) which is a significant worldwide public health problem with potential life-threatening
outcomes. We present a case report of advanced AE with lesions in liver and dissemination to vena cava inferior and

lungs.
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INTRODUCTION

Echinococcosis is a zoonosis caused by a tape-
worm species belonging to the genus Echino-
coccus, family Taeniidae (1, 2). In humans, E.
granulosus occurs as cystic echinococcosis, E.
multilocularis causes alveolar echinococcosis
(AE), and E. vogeli and E. oligarthrus as poly-
cystic echinococcosis (3). E. multilocularis tape-
worm is endemic in many regions of the world,
but parts of the Northern hemisphere, such as
North America, China, central and eastern Eu-
rope and the Baltic states, are the most concern-
ing (4,5, 6). In Lithuania alone between 1997 and
2013, a total of 179 AE cases have been reported
(7). Diagnosing this disease is complicated due
to extended incubation time, various clinical
manifestations and mimicking of differential di-
agnoses (8). We report a case of advanced AE,
which is a rare infection and may even have fatal
consequences. Our purpose is to raise awareness
of diagnosing this condition among various phy-
sicians.

CASE REPORT

A 59-year-old woman referred by a general prac-
titioner to the pulmonology department pre-
sented to our hospital with complaints of cough-
ing up phlegm and blood, and weight loss.

During a preventative health examination, a
front chest X-ray was performed, and it revealed

diffuse 13-17 mm diameter high-density forma-
tions on both sides in the lungs. The patient was
referred to a pulmonologist for a further exami-
nation suspecting a malignant process.

Second X-ray scan was performed showing mul-
tiple high-density various sizes with the largest
measuring approximately 15 mm mass lesions
with clear boundaries, mostly in the periphery
of the lungs (Figure - 1). Radiological findings
are to be differentiated with primary cancer and
metastasis.

The patient claimed to be allergic to iodine and
therefore, was hospitalized for computed tomog-
raphy (CT) scan. On the day of admission, her
vitals were normal, vesicular breathing and no
crackles were present. A consensus was made to
perform a CT scan for suspected lung tumour
and spreading during a pulmonologists Concili-
um. The patient was treated with dexamethasone
and clemastine according to the protocol against
iodine allergy.

Contrast-enhanced chest and abdominal CT re-
vealed multiple polisegmental heterogenic-den-
sity various size mass lesions with a policycle
outline situated along the vessels mostly in the
periphery of both lungs, some with mild en-
hancement. The most prominent lesion is meas-
uring approximately 16 x 11 mm in the right first
lung segment (Figure - 2, 3). CT also showed
a heterogenic mild enhancement lesion with a
policycle outline, cystic components and calci-
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fications measuring approximately 12 x 82 x 78
mm, in the left lobe of the liver (Figure - 4). Vena
cava inferior (up to right atrium level) and the
vault of the diaphragm were also infiltrated.

A few merging similar structures pathologic
nodes measuring approximately 28 x 15 mm and
nodules situated along the oesophagus with the
largest measuring approximately 12 x 12 mm
were present between the left lobe of the liver
and the lesser curvature of stomach within the
left heart ventricle. With these findings, hepatic
echinococcosis with invading to vena cava infe-
rior and hematogenous lung dissemination were
suspected radiologically.

Initial laboratory tests showed haemoglobin lev-
el 147 g/1, white blood cells count 12,3 x 109/1,
eosinophils 0,0 x 109/1, platelet count 268 x 109/1.
C - reactive protein, creatinine, urea, alanine
and aspartate aminotransferase, and electrolytes
were normal. In addition, the patient was pos-
itive for the presence of IgG antibodies against
Echinococcus spp. 74,2 g/l.

Based on the clinical symptoms, imaging exam-
inations, and serology test, Echinococcus multi-
locularis infection was diagnosed. Albendazole
treatment in 400 mg two daily doses was started,
and the patient was referred to an infectologist
for an immediate consultation.

Figure 1. Plain chest X-ray — multiple various size mass
lesions in the periphery of both lungs
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Figure 2. Chest CT, coronal view - multiple polisegmen-
tal heterogenic-density mass lesions situated along the
vessels mostly in the periphery of both lungs.

Figure 3. Chest CT, axial view - multiple mass lesions with
a policycle outline mostly in the periphery of both lungs.

Figure 4. Thoraco-abdominal CT, coronal view - a heter-
ogenic mild enhancement lesion, cystic components and
calcifications in the left lobe of the liver
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DISCUSSION

AE caused by E. multilocularis tapeworm is a
worldwide endemic concern. (4). Over the past
few decades in Europe emergence of AE in hu-
mans was reported in France (509; diagnosed
between 1982 and 2011), Switzerland (494;
1956-2005), Lithuania (179; 1997-2013), Germa-
ny (114; 2003-2013), Poland (121; 1990-2011),
Latvia (43; 1996-2010) Slovakia (26; 2000-2013)
and Czech Republic (20; 1998-2014) (7, 9, 10).
Moreover, countries previously documented to
be free from E. multilocularis infection, includ-
ing, the UK, Ireland, Malta, Norway and Finland
take actions to measure the risk of introducing
this parasite into their areas through imported
pets and wildlife animals (5).

The definite hosts are wild carnivores — mainly
red fox, whereas rodents are intermediate hosts
in the life cycle of E. multilocularis (2, 3). Cats
and domestic dogs may be involved in a synan-
thropic cycle of adult tapeworms (2). The eggs
with oncospheres produced by the adult para-
site living in the small intestine of the definitive
hosts are released into the environment with fae-
ces, and the cycle continues with the digestion
of contaminated food by the intermediate host
(2, 3). Humans are accidental dead-end hosts
acquiring the infection through the faecal-oral
route (10).

AE is a chronically progressive infection with a
high degree of disability, morbidity and mortality
in the absence of curative surgery and anti-hel-
minthic treatment (4, 8, 11). The incubation pe-
riod may take 5 to 15 years without any signif-
icant symptoms leading detection by chance or
during screening programmes (12). Our patient
was also referred to as seek a pulmonologist for
further inspection because of suspected meta-
static lung lesions after a screening programme.

Hepatic invasion is the most frequent occurrence
of echinococcosis followed by the lungs, but it is
rare in other organs (3, 13). The primary clinical
signs depend on the organ involved and the de-
gree of the invasion and are usually nonspecific
epigastric pain and jaundice, high fever, cough-
ing, but malaise, dizziness, headache and weight
loss, can also develop (3, 14, 15).

Hepatic AE complications include biliary ob-

struction, cholangitis and sepsis (11, 14). Further
damage of liver parenchyma can cause obstruc-
tion of vessels leading to vascular occlusion/
thrombosis of the portal veins with portal hyper-
tension of the hepatic veins, and the Budd-Chi-
ari syndrome, and of the vena cava and the right
atrium (14).

Although AE is benign, it presents a cancer-like
appearance in the liver with destructive tissue
growth and metastatic spread in lymph nodes,
lung, brain, bone, spleen and other organs
through blood vessels and lymphatic vessels (13,
14, 15, 16). Finally, in the advanced stages, a bac-
terial liver abscess may be mimicked by super-
infection of central necrotic cavities (17) which
makes the diagnostics even more complicated.
Diagnosis of AE is based on the following as-
pects: clinical findings and epidemiological data,
imaging studies, and histopathology, and serolo-
gy (11, 12).

Gathering information about patients history,
living space and contact of farm animals that is
the source of infection, clinical symptoms such
as abdominal pain or discomfort, a mass/mass-
es in hepatic region, jaundice, high fever or diz-
ziness, headache, coughing (15) is the first step
when suspecting echinococcosis.

Imaging studies for AE include ultrasonography
(USG), CT and magnetic resonance imaging
(MRI) (13). USG is useful for a screening diagno-
sis as it shows firm echo lesions with heterogene-
ous echoes inside when examining the liver (13,
15). No envelope is present around the lesion of
hepatic AE, and the margin is irregular so it can
be misdiagnosed as primary liver cancer, hepat-
ic hemangioma and focal hyperplasia (15). For
further examination after USG, CT and MRI are
used (13). CT imaging shows an inhomogeneous
solid mass, unclear boundary and no noticeable
enhancement in the enhanced scan so lesions
may be vesicles, calcification, and liquefaction
necrosis. In contrast, on contrast-enhanced CT,
the periphery of the mass may be enhanced, and
multicentric vesicles may be visible (15). MRI
supports the diagnosis by showing multi-vesic-
ular morphology with a clear boundary after en-
hancement. (13, 15).

The most critical imaging feature of AE is calci-
fication. There should be clusters of microcalcifi-
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cations or plaque-like calcific foci with an irreg-
ular distribution in any part of the lesion (13).
During a histopathologic examination of E.
multilocularis the parasitic vesicles have a Pe-
riodic-Acid-Schiff (PAS)+ laminated layer. Ep-
ithelioid cells, macrophages, fibroblasts, giant
multinucleated cells and various cells of nonspe-
cific immune response, usually surrounded by
lymphocytes are the composition of periparasitic
granuloma (1).

The antigen detection assay with a high diag-
nostic sensitivity of 90-100% and a specificity of
95-100% is helpful when diagnosing AE (1, 13).
The principles of treating AE are to stop the in-
vasion of the lesion into surrounding organs and
to prevent dissemination (13). Radical surgical
resection followed by benzimidazoles as anti-in-
fective drugs for two years to avoid recurrence
is the first-choice treatment, taking into account
the patient-specific stage of the disease. (12, 13,
18, 19). Unfortunately, in advanced AE stages,
radical surgery is not feasible (20). Our patient
had E. multilocularis infiltrations in vena cava
inferior, making radical surgery hazardous due
to the risks of air embolism or uncontrolled
hemorrhage (21).

Inoperable patients must undergo long-term
treatment with benzimidazoles, mostly albenda-
zole (ABZ) or alternatively mebendazole (MBZ)
when ABZ is not tolerated (18, 21, 22). Recom-
mended dosages of ABZ are 10-15 mg/kg/day,
in 2 doses, recommended with a high-fat meal to
ensure absorption (18, 20). Alternatively, MBZ is
given at a dose of 40-50 mg/kg/day, divided into
three doses (20).

All in all, the most crucial factor in improving
prognosis of AE is supposed to be early diagno-
sis following with complete resection (19).

CONCLUSION

Our case report is a reminder for doctors that
echinococcosis may present as cancer-like le-
sions both in clinical manifestation and radio-
logical imaging. It is noteworthy to involve this
zoonosis in the differential diagnosis when sus-
pecting cancer and metastases in various organs.
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