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Low Cellular Sclerosis of Anterior Mediastinum
CT-guided Biopsy with Hydrodissection of this Rare Entity - Case Report
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Abstract

Conducting a CT-guided interventional procedure involving retrosternal pleural hydro-
dissection of the juxta-aortic anterior mediastinum under local anesthesia revealed a rare
histopathological condition known as benign mediastinal sclerosis. This challenging CT-
guided intervention within the anterior mediastinum is scarcely documented in the existing
scientific literature. In this presentation, we share our case along with relevant clinical data.
What makes this case distinctive is that the clinicians initially questioned the represen-
tativeness of the biopsy sample we obtained. Consequently, an additional sample was
acquired through a highly invasive video-assisted mediastinoscopy procedure under
intubation anesthesia. Remarkably, this second sample yielded the same histopathological
result.

Mediastinal sclerosis is an exceedingly rare condition, often referred to as the "burnt-out"
stage of sclerosing mediastinitis. While infectious etiologies are frequently identified (Tab.1),
the majority of cases remain idiopathic [23].
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Introduction:

Sclerosing mediastinitis was first des-
cribed by Oulmont in 1855 and was
considered a consequence of syphilis
or tuberculosis until 1925 when Knox
suggested an association with fungal
infections. Sclerosing mediastinitis, also
known as fibrosing mediastinitis, is a
rare syndrome characterized by an
aggressive fibroinflammatory process in
the mediastinum. The progressive fibro-
sis caused by the proliferation of inva-
sive fibrous tissue in the mediastinum
[16] often leads to compression and
functional impairment of vital medias-
tinal structures [9].

It has been suggested that mediastinal
sclerosis represents the advanced,
long-term phase of sclerosing medias-
tinitis. Given the rarity of sclerosing
mediastinitis itself and its association
with inflammatory and compressive
symptoms in the upper mediastinum,
the development of mediastinal scle-
rosis frequently requires medical inter-
vention. In our specific case, the patient
presents with no symptoms and was
incidentally diagnosed. Reliable epi-
demiological statistics are not available
due to the low number of cases. As far
as is known, it mainly affects young
adults and occurs from the first [20] to
the seventh decade of life; a sexual,
racial, or geographical predilection has
not been reliably established so far [13].

Clinical data:

1) History:

A 62-year-old female patient, who is
asymptomatic, had an incidental dis-
covery of a paraaortic mass in the
upper mediastinum during a chest X-ray
examination. The subsequently perfor-
med CT examination of the thorax with
contrast medium revealed the exact
positional relationship of the paraaortic
mass in the upper mediastinum (see
Fig.1 A +C).

2) Laboratory parameters:
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TB Eli-Spot: negative

Sputum, direct microscopy: negative
Antibodies for Toxoplasmosis: negative
Antib. for [22] Histoplasmosis: negative
IgG4-associated [17] laboratory para-
meters were within normal ranges.

Radiological findings:

In the chest X-ray overview in the pos-
teroanterior and lateral projection, as
well as in the contrast-enhanced
computed tomography of the chest, a
paraaortic mass is observed in the
anterior upper mediastinum without
evidence of compression or deviation of
vascular structures. There is no evi-
dence of superior vena cava syndrome
which is one of the principal compli-
cations [19] of this seldom entity.

Procedure (see Fig.1 and 2)

We began by creating a sterile en-
vironment at the puncture site and ad-
ministered local anesthesia. The patient
underwent a planning CT scan while
lying in supine position. The previously
identified paraaortic anomaly was
clearly visible. We inserted a needle
between the sternum and the internal
thoracic artery, followed by a smooth
hydrodissection procedure using a 40%
glucose solution.

While maintaining continuous hydro-
dissection, we isolated the lung and
carefully advanced the needle into the
parapleural mediastinum. Subsequent
imaging confirmed that the needle was
in an optimal position right in front of
the target lesion. We then used an 18 G
Tru-Cut needle to obtain multiple biop-
sies (see Fig.1 G), including samples
from the paraaortic anomaly and the
external aortic arch wall. These biopsy
samples were preserved in formalin and
sent to the Pathology Institute for
further analysis. After removing all
foreign materials, we applied a sterile
adhesive bandage. During the follow-up
examination, there were no signs of any
primary complications.
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Procedural strategy

We chose an anterolateral approach
that would pass through the lung [1] but
then used a mixture of contrast medium

,,,,,

A W W

and internal thoracic artery. Arrow. E) incipient pleural hydrodi ion. Arrow. F) Hydrodi:

(CM), glucose, and mepivacaine to
perform hydrodissection of the pleura.
There are two key points to consider
here:

a) If you use plain water or NaCl instead
of glucose and contrast media, you will
only induce a pleural effusion that runs
dorsally. Contrast media and glucose,
on the other hand, are sticky and
remain at the site where you instill them.

b) Glucose in the tissue can be painful.
Therefore, we always mix it with a few
milliliters of local anesthetic.

The further course

The intervention was carried out without
any complications, and the patient was
discharged without experiencing any
issues.

However, due to the absence of malig-
nancy in the pathological findings, an
additional mediastinoscopy was con-
ducted. As previously mentioned in the
patient's medical history, the medical
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Fig. 1: A) and C) Axial and coronal CT images in arterial phase showing target lesion. Arrowheads. B) Planned access route. White line. D) Puncture and local anaesthesia with needle in position between sternum
ion of the pleura. Arrow. G) Needle in the aortic wall, blurred by pulsation of the aorta. Arrow.

team had reservations about the
histologic result obtained from our
biopsy (Fig. 2) and opted to perform a
video-assisted thoracoscopy with me-

# : il -‘f

diastinoscopy with intubation anes-
thesia. Once more, no malignancy was
detected, and the findings remained
consistent. Even a completely resected
mediastinal lymph node (region 10L)
showed no pathological findings.

Histo-pathological results

- Material: Mediastinal CT biopsy
Assessment: Mediastinal soft tissue
with scarce cellularity. No malignancy,
especially no lymphoma.

- Material: Mediastinoscopic biopsy
Assessment (several samples): incons-
picuous mediastinal fat tissue. Sparse
cellular sclerosis of the mediastinum.
No malignancy, especially no lympho-
ma.

- Material: Lymph node region 10L
Assessment: One normal lymphnode
from region 10L. No malignancy, espe-
cially no manifestations of lymphoma.
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Outcome

Four weeks after the surgical media-
stinoscopic intervention, the patient
visited our thoracic surgery outpatient
clinic for a postoperative evaluation
following the so-called VATS (Video-
Assisted Thoracoscopic Surgery). The
patient reported feeling generally well
and had made satisfactory physical
improvement. Both chest X-ray and

Fig. 2: Post-interventional findings after puncture. The juxtaaortic puﬁcture channel is

97%, and there was no longer a need
for analgesics. As a result, the overall
postoperative out-come is favorable.
The wound conditions are not causing
irritation.

Pathological-Radiological Correlation
The histological report revealed low
cellular mediastinal sclerosis. The
findings are consistent with the images.

-

just barely visible in the target lesion. No complications.

laboratory results indicated improving
postoperative recovery. Oxygen satur-
ation while breathing room air was at
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There is concordance of findings. None-
theless, we recommend a follow-up
assessment.
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Etiology still unknown

More than 150 years after Oulmont's
initial description, the causes of me-
diastinal sclerosis remain largely un-
clear. While there are several theories
and associative approaches, each can
only provide a partial explanation (Tab.

1).

Infections with Aspergillus flavus and

terreus have been associated with

Discussion

A CT-guided dorsal biopsy approach in
the prone position is viable when the
mediastinal mass extends sufficiently
into the dorsal regions of the medias-
tinum [7]. However, in our case, we had
no alternative but to approach from the
ventral direction.

Although rare, sclerosing mediastinitis

Infections

Autoimmune disease
Behget disease
Rheumatic fever
Radiation therapy
Hodgkin disease
Methysergide drug therapy for migraine headache
Retroperitoneal fibrosis
Sclerosing cholangitis
Riedel thyroiditis
Pseudotumor of the orbit
Sclerosing cervicitis
IgG-4 related syndromes
Systemic mastocytosis

Mast cell activation syndrome

Tab. 1: Sclerosing Mediastinitis - Etiology unknown - Potentially Etiologic Associations modified according to [13].

Infections
Fibroinflammatory disorders

Autoimmune disorders

sclerosing mediastinitis (SM) [10]. In the
active proliferative phase of IgG4-rela-
ted SM there is a notably FDG-uptake
in PET-CT [6] [14] [17].

Pulmonary hypertension is one of the
important [4] complications in patients
with sclerosing mediastinitis (SM) [2, 3].
From a histological perspective SM is a
rare, benign condition which occurs due

to

extensive proliferation of acellular

collagen and fibrous tissue within the
mediastinum [5]. In the active prolifera-
tive phase of IgG4-related SM there is a
notably FDG-uptake in PET-CT [6] [14]
[17].
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can result in extrinsic compression of
both mediastinal and neighboring
structures, including the cervical carotid
artery. This compression, along with its
hemodynamic implications, can be
effectively addressed through innova-
tive and durable endovascular therapy
in the mid-term, offering a solution for
this uncommon clinical problem [11]. In
some cases SM was discovered with
severe bronchial stenosis one year after
external thoracic radio-therapy [24]. In
histopathological exams often there are
dense bundles and sheets of hyalinized
collagen, accompanied by a relatively
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sparse inflammatory infiltrate, serving
as microscopic indicators of the
disease. There are three different stages
classified based on the ratio of fibrous
tissue to the inflammatory component.
The differential diagnosis for sclerosing
mediastinitis encompasses intratho-
racic desmoid tumors, solitary fibrous
tumors, desmoplastic mesothelioma,
and inflammatory myofibroblastic
tumors (IMT) [15]. Most authors recom-
mend conducting immuno-histo-chemi-
cal examinations and/or measuring
serum IgG4 concentrations to exclude
the possibility of IgG4-related fibrosis. If
the underlying cause of sclerosing
mediastinitis is indeed IgG4-related,
surgical resection may not be necessary
for curing the disease [17, 18].

The mechanism by which Tamoxifen®
operates in these sclerosing medias-
tinitis conditions remains uncertain.
Tamoxifen® [18] is most widely recog-
nized for its role as a partial agonist at
the estrogen receptor. Fibroblasts
express these receptors, and in appro-
ximately one-third of cases, they can be
observed in desmoid tumors and
desmoid like lesions, where they
manifest as proliferations of fibroblasts
[25].

A case of intrathoracic sclerosing me-
diastinitis, which resulted in a mass that
resembled lymphoma [12], is reported
in connection with long-term Proprano-
lol® therapy [26].

Antifungal and antituberculous agents
have been recommended for cases
showing evidence of active granulomas.
However, these, along with steroids, are
typically ineffective in established cases
with extensive fibrosis. Most reports
highlight the benign nature of the con-
dition and recommend minimal inter-
vention unless symptoms become life-
threatening [21] [27].
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Conclusions

SM can manifest as a mass lesion in
the anterior upper mediastinum, re-
quiring differentiation from other mass-
forming sclerosing conditions like No-
dular Sclerosis Hodgkin’s lymphoma,
sclerotic mesothelioma, oligo-metas-
tatic phenomena and desmoplastic car-
cinomas. Therefore, the significance of
an early micro-invasive biopsy cannot
be overstated, as it is crucial for rea-
ching a diagnosis and determining the
histologic subtype of sclerosis, enabling
the initiation of appropriate treatment.

This case highlights possibility of rare
presentations of rare diseases in rare
sites which need to be approached with
high index of suspicion in an endeavor
to achieve an early tissue diagnosis [§]
for effective management and favou-
rable outcome.

Conflict of interest:

The authors declare that there were no conflicts
of interest within the meaning of the
recommenda-tions of the International
Com-mittee of Medical Journal Editors
when the article was written.

Disclaimer/Publisher’s Note:

The statements, opinions and data contained in
all publications are solely those of the
individual author(s) and contributor(s)
and not of Swiss J. Radiol. Nucl. Med.
and/or the editor(s). Swiss J. Radiol.
Nucl. Med. and/or the editor(s) disclaim
responsibility for any injury to people or
pro-perty resulting from any ideas,
methods, instructions or pro-ducts
referred to in the content.

page 6 of 8


https://doi.org/10.1016/j.prp.2010.05.010
https://doi.org/10.1007/s11748-007-0154-2
https://www.annalsthoracicsurgery.org/article/S0003-4975(06)01771-1/pdf
https://doi.org/10.1016/j.athoracsur.2006.09.034
https://doi.org/10.1378/chest.111.4.1137
https://doi.org/10.1016/j.pneumo.2012.04.001
https://doi.org/10.1080/10245332.1997.11746351
https://doi.org/10.2169/naika.90.2275
https://doi.org/10.1136/thx.50.3.280
https://doi.org/10.7860/JCDR/2017/26349.9786

Case Report- Swiss J. Rad. Nucl. Med. (2023) 3: 1-8; DOI: 10.59667/sjoranm.v3i1.10

Correspondence address:

Dr. med. Jonas C. Apitzsch, MD

Head of Department
Department of Radiology and
Nuclear Medicine

Helios Hospital Pforzheim
KanzlerstraBe 2-6

D-75175 Pforzheim, Germany

Email: jonas.apitzsch@helios-gesundheit.de

References

Maalouf N, Abou Mrad M, Lavric D, Vasileva L,
Mahnken AH, Apitzsch J. Safe Zone to Avoid
Pneumothorax in a CT-Guided Lung Biopsy. J Clin

Med 2023;12(3).
DOI: https://doi.org/10.3390/jcm12030749

Zhang X, Zhang S, Wang J, et al. Comparison of
fibrosing mediastinitis patients with vs. without
markedly increased systolic pulmonary arterial
pressure: a single-center retrospective study.
BMC Cardiovasc Disord 2022;22(1):134.

DOI: https://doi.org/10.1186/s12872-022-02567-z

Wang A, Su H, Duan Y, et al. Pulmonary
Hypertension Caused by Fibrosing Mediastinitis.

JACC Asia 2022;2(3):218-234.
DOI: https://doi.org/10.1016/j.jacasi.2021.11.016

Rawitzer J, Langehegermann L, Aigner C, Repnik
U, Schonfeld A, Theegarten D. [Mediastinal
pseudotumor-necrotizing and sclerosing medias-
tinitis with pseudomembranes]. Pathologie
(Heidelb) 2022;43(4):311-316.

DOI: https://doi.org/10.1007/s00292-022-01059-3

Panagopoulos N, Leivaditis V, Kraniotis P,
Ravazoula P, Koletsis E, Dougenis D. Sclerosing
Mediastinitis Causing Unilateral Pulmonary
Edema Due to Left Atrial and Pulmonary Venous
Compression. A Case Report and Literature

10.

11.

12.

13.

14.

15.

Low Cellular Sclerosis of Anterior Mediastinum - Daniela Lavric et al. - Swiss J. Rad. Nucl. Med. (2023) 3: 1-8; DOI: 10.59667/sjoranm.v3i1.10

Review. Braz J Cardiovasc Surg 2019;34(1):85-92
DOI: https://doi.org/10.21470/1678-9741-2018-0067

Rettenbacher T, Petrova-Schumann K, Brunner-
Palka M, Brunner-Veber A, Pototschnig C, Gruber
J. IgG4-Related Sclerosing Mediastinitis: Report
of a Case with Distinct Ultrasound Findings.

Ultrasound Int Open 2017;3(3):E125-E127
DOI: https://doi.org/10.1055/s-0043-110477

Giorgadze T, Koizumi JH, Ronen S, Chaump M,
Magro CM. Postradiation-associated sclerosing
mediastinitis diagnosed in fine needle aspiration
specimen: A cytological-pathological correlation.
Ann Diagn Pathol 2017;27:43-47.

DOI: https://doi.org/10.1016/j.anndiagpath.2017.01.004

Bharadwaj R, Madakshira MG, Bharadwaj P,
Sidhu HS. Sclerosing Mediastinitis Presenting as
Complete Heart Block. J Clin Diagn Res
2017;11(5):ED12-ED14.

DOI: https://doi.org/10.7860/JCDR/2017/26349.9786

Oka S, Uramoto H, Yamada S, Tanaka F.
Sclerosing mediastinitis of unknown origin: Report

of a case. Int J Surg Case Rep 2015;10:5-7
DOI: https://doi.org/10.1016/j.ijscr.2015.03.013

Chatterjee D, Bal A, Singhal M, Vijayvergiya R,
Das A. Fibrosing mediastinitis due to Aspergillus
with dominant cardiac involvement: report of two
autopsy cases with review of literature.
Cardiovasc Pathol 2014;23(6):354-7

DOI: https://doi.org/10.1016/j.carpath.2014.05.005

Smolock CJ, Blackmon S, Garami Z, Hassoun HT.
Endovascular management of carotid artery
stenosis secondary to sclerosing mediastinitis. J
Vasc Surg 2012;56(2):492-5

DOI: https://doi.org/10.1016/j.jvs.2012.01.058

Serraj M, Kamaoui |, EI Marzguioui N, Amara B, El
Biaze M, Tizniti S, Benjelloun MC. [Acute
pulmonary edema, new complication of
sclerosing mediastinitis]. Rev Pneumol Clin
2012;68(5):290-4

DOI: https://doi.org/10.1016/j.pneumo.2012.04.001

Afrin LB. Sclerosing mediastinitis and mast cell
activation syndrome. Pathol Res Pract
2012;208(3):181-5

DOI: https://doi.org/10.1016/j.prp.2011.12.005

Onuki T, Ishikawa S, Matsuoka T, Iguchi K, Inagaki
M. Dual-phase FDG-PET imaging shows
suspected malignancy that histological
examination later confirmed as sclerosing
mediastinitis: report of a case. Ann Thorac
Cardiovasc Surg 2011;17(3):304-6

DOI: https://doi.org/10.5761/atcs.cr.09.01533

Jain D, Fishman EK, Argani P, Shah AS, Halushka
MK. Unexpected sclerosing mediastinitis
involving the ascending aorta in the setting of a
multifocal fibrosclerotic disorder. Pathol Res Pract

page 7 of 8


https://www.helios-gesundheit.de/kliniken/pforzheim/unser-angebot/mitarbeiter/profil/person/jonas-apitzsch/
mailto:jonas.apitzsch@helios-gesundheit.de
https://doi.org/10.3390/jcm12030749
https://doi.org/10.1186/s12872-022-02567-z
https://doi.org/10.1016/j.jacasi.2021.11.016
https://doi.org/10.1007/s00292-022-01059-3
https://doi.org/10.21470/1678-9741-2018-0067
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5568530/pdf/10-1055-s-0043-110477.pdf
https://doi.org/10.1016/j.anndiagpath.2017.01.004
https://doi.org/10.7860/JCDR/2017/26349.9786
https://doi.org/10.1016/j.ijscr.2015.03.013
https://doi.org/10.1016/j.carpath.2014.05.005
https://www.jvascsurg.org/article/S0741-5214(12)00197-8/pdf
https://doi.org/10.1016/j.pneumo.2012.04.001
https://doi.org/10.1016/j.prp.2011.12.005
https://doi.org/10.5761/atcs.cr.09.01533

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

Low Cellular Sclerosis of Anterior Mediastinum - Daniela Lavric et al. - Swiss J. Rad. Nucl. Med. (2023) 3: 1-8; DOI: 10.59667/sjoranm.v3i1.10

Case Report- Swiss J. Rad. Nucl. Med. (2023) 3: 1-8; DOI: 10.59667/sjoranm.v3i1.10

2011;207(1):60-2
DOI: https://doi.org/10.1016/j.prp.2010.05.010

Miyata T, Takahama M, Yamamoto R, Nakajima R,
Tada H. Sclerosing mediastinitis mimicking
anterior mediastinal tumor. Ann Thorac Surg
2009;88(1):293-5

DOI: https://doi.org/10.1016/j.athoracsur.2008.11.070

Inoue M, Nose N, Nishikawa H, Takahashi M, Zen
Y, Kawaguchi M. Successful treatment of
sclerosing mediastinitis with a high serum IgG4
level. Gen Thorac Cardiovasc Surg 2007; 55
(10):431-3

DOI: https://doi.org/10.1007/s11748-007-0154-2

Ikeda K, Nomori H, Mori T, Kobayashi H, lwatani
K, Yoshimoto K, Yoshioka M. Successful steroid
treatment for fibrosing mediastinitis and
sclerosing cervicitis. Ann Thorac Surg 2007;
83(3):1199-201

DOI: https://doi.org/10.1016/j.athoracsur.2006.09.034

Kang DW, Canzian M, Beyruti R, Jatene FB.
Sclerosing mediastinitis in the differential
diagnosis of mediastinal tumors. J Bras Pneumol
2006;32(1):78-83

DOI: https://doi.org/10.1590/s1806-37132006000100015

Shinkawa T, Nakajima M, Kishimoto T, et al. A
case of idiopathic sclerosing mediastinitis in a 7-
year-old Japanese boy. Eur J Pediatr
2005;164(5):302-5

DOI: https://doi.org/10.1007/s00431-005-1644-9

Toubai T, Akama H, Ichikawa K, et al. [Fever of
unknown origin due to sclerosing mediastinitis].

Nihon Naika Gakkai Zasshi 2001;90(11):2275-8
DOI: https://doi.org/10.2169/naika.90.2275

St Krasopoulos G, Ibrahim M, Venn G. Sclerosing
mediastinitis with aortic valve regurgitation and
aortic root dilatation. J R Soc Med 2000;93(2):83
DOl:https://doi.org/10.1177/014107680009300212

Carretero Gracia JA, Alvarez Alegret R, Penalver
Cuesta JC. [Chronic sclerosing mediastinitis:
infrequent cause of unilateral diaphragmatic

paralysis]. Arch Bronconeumol 2000;36(7):417-9
DOI: https://doi.org/10.1016/s0300-2896(15)30142-3

Dechambre S, Dorzee J, Fastrez J, Hanzen C, Van
Houtte P, d'Odemont JP. Bronchial stenosis and
sclerosing mediastinitis: an uncommon
complication of external thoracic radiotherapy.
Eur Respir J 1998;11(5):1188-90

DOI: https://doi.org/10.1183/09031936.98.11051188

Savelli BA, Parshley M, Morganroth ML.
Successful treatment of sclerosing cervicitis and
fibrosing mediastinitis with tamoxifen. Chest
1997;111(4):1137-40

DOI: https://doi.org/10.1378/chest.111.4.1137

26.

27.

28.

Jacobs P, Stein D, Bornman PC, Bolding E, Close
P, Cunningham S. Sclerosing Mediastinitis
Masquerading As A Lymphoma. Hematology
1997;2(4):317-21

DOI: https://doi.org/10.1080/10245332.1997.11746351

Mole TM, Glover J, Sheppard MN. Sclerosing
mediastinitis: a report on 18 cases. Thorax
1995;50(3):280-3

DOI: https://doi.org/10.1136/thx.50.3.280

Disclaimer regarding Al:

The authors wish to clarify that in the course of
preparing this scientific publication, we utilized a
publicly available Al language enhancement tool
solely for the purpose of refining the quality of the
English language used in the text. The core con-
tent and intellectual contributions fully remain the
result of human effort and research.

page 8 of 8


https://doi.org/10.1016/j.prp.2010.05.010
https://www.annalsthoracicsurgery.org/article/S0003-4975(08)02534-4/pdf
https://doi.org/10.1007/s11748-007-0154-2
https://www.annalsthoracicsurgery.org/article/S0003-4975(06)01771-1/pdf
https://www.scielo.br/j/jbpneu/a/Pj6nbnKyhbDSZsvL3vQB5Gf/?lang=en&format=pdf
https://doi.org/10.1007/s00431-005-1644-9
https://doi.org/10.2169/naika.90.2275
https://doi.org/10.1177/014107680009300212
https://doi.org/10.1016/s0300-2896(15)30142-3
https://doi.org/10.1183/09031936.98.11051188
https://doi.org/10.1378/chest.111.4.1137
https://doi.org/10.1080/10245332.1997.11746351
https://doi.org/10.1136/thx.50.3.280

