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Percutaneous Biopsy of a Paraaortic Mediastinal
Mass Using a Contralateral Parasternal
Approach: A New Alternative Safe Access*

Biopsia percutdnea de masa mediastinica paraaértica mediante
abordaje paraesternal contralateral: un nuevo acceso alternativo
seguro

Dear Editor,

Lymphadenopathies in the subaortic and paraaortic stations
are difficult to access by fiberoptic bronchoscopy or endo-
bronchial ultrasound, and their cytohistological characterization
often requires more invasive (usually surgical) techniques.'> Per-
cutaneous biopsy of paraaortic anterior mediastinal lesions is a
less invasive technique than surgical exploration of this station.
It is useful for obtaining cytological or histological material but
complications are not unknown.* The interposition of impor-
tant anatomical structures often hinders or prevents a direct
percutaneous approach to these lesions.” Different percutaneous
approaches for the anatomopathological diagnosis of anterior
mediastinal lesions designed to avoid puncture of the visceral
pleura and pulmonary parenchyma have been described in the
literature. We report the case of a patient with a paraaortic mass
that was biopsied percutaneously using a contralateral parasternal
approach (CLPA) under radiological guidance following instillation
of saline serum into the anterior mediastinal fat (“hydrodissec-
tion”).

The patient was an obese 74-year-old woman, former smoker
(pack-year index=56) with a diagnosis of grade Il COPD and mod-
erate sleep apnea-hypopnea syndrome who consulted due to
dyspnea and chest pain. A chest X-ray revealed an abnormal medi-
astinal contour suggestive of tumor disease. A chest computed
tomography (CT) confirmed the existence of a solid paraaortic mass
in the anterior mediastinum (Fig. 1A) and a small pulmonary nodule
in the left upper lobe. Fiberoptic bronchoscopy with bronchial aspi-
ration was initially proposed, but during the procedure the patient
developed an episode of oxygen desaturation and hypotension
that required discontinuation. Her situation improved following
administration of intravenous saline and noninvasive mechanical
ventilation. Given the small size of the pulmonary nodule and the
patient’s poor tolerance of fiberoptic bronchoscopy, we decided
to attempt histological sampling of the paraaortic mass by the
percutaneous route under radiological guidance. We opted for
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a parasternal approach to biopsy the mediastinal mass, but left
parasternal access would involve puncture of the visceral pleura
and the left upper lobe pulmonary parenchyma; moreover, using
this approach, the biopsy needle (which has a 1 or 2 cm advance
mechanism for obtaining histological material) would be aimed
directly at the wall of the thoracic aorta, posing a potential risk
of injury (Fig. 1A). A CPLA was proposed as an alternative. With
this technique, the biopsy needle would be introduced into the
chest following the axis of the aortic arch (i.e., parallel to the aortic
arch). This contralateral access, whether medial (Fig. 1B) or lateral
(Fig. 1C) to the right internal mammary vessels, would also involve
puncture of the visceral pleura and pulmonary parenchyma of the
right upper lobe. However, taking advantage of the fact that the fat
of the anterior mediastinum was in contact with the right paraster-
nal region, two maneuvers were finally selected: (1) to rotate the
patient to her right side to shift the anterior mediastinal fat fur-
ther to that side, allowing the biopsy needle to be inserted through
that fat; and (2) to “expand” the anterior mediastinal fat by instill-
ing saline serum (Fig. 1D, “hydrodissection” technique) and, once
a “salinoma” had been created in the anterior region of the medi-
astinum, to safely advance the biopsy needle without puncturing
the pleura or pulmonary parenchyma to reach the left paraaortic
mass (Fig. 1E and F). The biopsy procedure, performed after obtain-
ing informed consent from the patient, went smoothly; two 18G
cylinders were obtained (histological analysis confirmed a small
cell carcinoma), and the patient was referred to medical oncology
to initiate the appropriate treatment.

Masses and lymphadenopathies in the paraaortic region of
the anterior mediastinum are inaccessible by fiberoptic bron-
choscopy or endobronchial ultrasound, and anatomopathological
typing of these lesions requires more invasive techniques (usually
surgery, such as mediastinoscopy or thoracoscopy).'~3 Percuta-
neous biopsy (CT- or ultrasound-guided) of paraaortic anterior
mediastinal lesions is a less invasive technique than surgical
exploration and is useful for obtaining cytohistological material,
although it is not free from complications (pneumothorax, pul-
monary hemorrhage, mediastinal hematoma, phrenic nerve injury,
etc.).* The interposition of important thoracic vessels (internal
mammary vessels, aorta and supra-aortic trunks, pulmonary artery
trunk), bone and cartilaginous structures (sternum, costal carti-
lage, clavicles) or the lung itself often make a direct percutaneous
approach to anterior mediastinal lesions difficult or impossible.”
Various percutaneous approaches for the pathological diagnosis
of anterior mediastinal lesions designed to avoid puncture of the
visceral pleura and pulmonary parenchyma have been described
in the literature.® Parasternal access has its own technical partic-
ularities and complications, but the major publications in which
it is addressed only describe the ipsilateral parasternal approach
to the thoracic mass, not the CLPA.*-6 After instilling saline to
expand the anterior mediastinum and with the patient placed in
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Fig. 1. (A) Axial CT image of the chest with intravenous contrast medium, showing a paraaortic mass in the anterior mediastinum (asterisk). The straight arrow shows the
theoretical path of the biopsy needle in a left parasternal approach between the left inner mammary vessels (circle) and the left edge of the sternum. Note that the aortic arch
(Ao) is in the theoretical path of the biopsy needle. The curved arrow shows that the left lung parenchyma would be punctured using this access. (B) Axial CT image of the
chest with intravenous contrast medium in which the straight arrow shows the theoretical path of the biopsy needle using a right parasternal medial approach to the right
internal mammary vessels (circle). Note that the aortic arch (Ao) is not in the theoretical path of the biopsy needle, but that this approach also punctures the left pulmonary
parenchyma (curved arrow). (C) Axial CT image of the chest with intravenous contrast medium in which the straight arrow shows the theoretical path of the biopsy needle
using a right parasternal lateral approach to the right internal mammary vessels (circle). Note that the aortic arch (Ao) is also not in the theoretical path of the biopsy needle,
but that this approach punctures the right pulmonary parenchyma (curved arrow). (D) Axial CT image of the chest obtained during the biopsy procedure using the CPLA,
with the patient in the semi-right lateral decubitus position, showing an intramuscular needle (arrows) between the right internal mammary vessels (circle) and the right
sternum margin for local instillation of saline (hydrodissection). (E) Axial CT image of the chest obtained during the biopsy procedure using the CPLA with the patient in the
semi-right lateral decubitus position. After expanding the anterior mediastinum using hydrodissection (white arrows), the biopsy needle is inserted (black arrows) into the
chest wall. Note that the biopsy needle is directed into the space between the right internal mammary vessels (circle) and the right edge of the sternum. (F) Axial CT image of
the chest obtained during the biopsy procedure by CPLA, with the patient in the semi-right lateral decubitus position, where the biopsy needle (arrows) has been advanced
to the paraaortic mass (black asterisk) through the space between the right edge of the sternum and the right internal mammary vessels (circle). Note the presence of a
“salinoma” (white asterisk) in the anterior mediastinum and the parallel trajectory of the biopsy needle to the aortic arch avoiding any possibility of damaging the aorta (Ao).

a semi-right lateral decubitus position, we were able to advance
the biopsy needle painlessly through the fatty tissue of the ante-
rior mediastinum without damaging the internal mammary vessels
and without puncturing the parietal pleura or the visceral pleura
(or the pulmonary parenchyma). Moreover, advancing the biopsy
needle parallel to the aortic arch minimized the risk of injury to
the thoracic aorta during needle deployment. Although the injec-
tion of saline serum prior to the introduction of the biopsy needle

logical or histological material safely, relatively painlessly, and
without risk of injury to the aortic arch.
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Long-term Follow-up in Adult Patients with )

Cystic Fibrosis and Deep Intronic Splicing S
Variants

Seguimiento a largo plazo en pacientes adultos con fibrosis quis-
tica y variantes de splicing en regiones profundas de los intrones

Dear Editor,

Bi-allelic pathogenic variants in the cystic fibrosis trans-
membrane conductance regulator (CFTR) gene are the cause of
cystic fibrosis (CF).! More than 2000 specific variants have been
reported to date. Most of these alterations are detected in exons
and exon-intron boundaries (splicing variants). Changes in the
promoter region, full or partial gene deletions, and more recently,
deep intronic splicing variants (DISV) account for the remaining
cases. DISV are alterations in the DNA sequence of intronic regions
that generate cryptic splicing sites that favour the transcription
of intronic sequences (pseudoexons) in mRNA molecules. These
pseudoexons serve as templates for the synthesis of dysfunctional
proteins, such as the CFTR protein in the case of CF, or create
premature stop codons in the pre-mRNA molecules that result
in nonsense mediated decay. These pathogenic variants could
account for a majority of the 2-5% of remaining unknown variants
in both cystic fibrosis (CF) and CFTR-related disorders (CFTR-
RD) patients. The study of intronic sequences requires complex
and expensive technology.? We implemented next-generation
sequencing (NGS) to study CF patients in our Genetic Laboratory
in 2014 and were able to identify DISV in the second allele of four
historical clinical CF cases that have been followed-up in our CF
Unit during the last decades.

In order to assess the role of DISV on CF diagnosis, we present 4
cases of patients with clinical suspicion of CF but with incomplete
genotype, in whom we detected DISV by NGS technologies.?
We used the CFTR MASTR™ Dx kit (Multiplicom, Niel, Belgium)
directed to the 27 CFTR coding exons, selected intronic regions or
variants and part of the CFTR promoter region.* Cases 1-3 were
diagnosed as CF during childhood by clinical manifestations and
positive sweat test. However, only one mutated allele was detected
in each patient during infancy. Case 4 was followed-up in our Unit
since the age of 19.

The clinical and demographic characteristics of the patients are
shown in Table 1.

The deep intronic variant c.1680-883A>G (rs1554388867,
Legacy name c.1811+1637A>G, intron 12) was detected in cases
1-3, and the variant ¢.870-1113_.870-1110del (rs397508809,
Legacy name c.1002-1110_1113del, intron 7) in case 4. In the first
three cases, CF was diagnosed during childhood owing to clini-
cally compatible symptoms and positive sweat tests. The fourth
case was initially classified as CFTR-RD at 19 years of age because
of clinically compatible symptoms, an inconclusive sweat test

(<60 mmol/LCl~),and the detection of a single variant in the genetic
analysis. CF was confirmed genetically 20 years later following the
detection of a DISV in the second allele. This patient presented a
severe phenotype with altered lung function, low body mass index
(BMI), great extent of bronchiectasis, and a significant delay in diag-
nosis that could have negatively affected disease progression.

The deep intronic variant c.870-1113_870-1110del, which was
found in case 4, is located in intron 7 of the CFIR gene and alters
the mRNA splicing process creating a pseudoexon with a 101
nucleotide sequence between exons 6b and 7. This variant was
initially identified in one patient with a clinically compatible phe-
notype and a negative sweat test, and in three Italian patients with
a classic CF phenotype.>5 Moreover, 17 patients with CF from other
studies have also been diagnosed with this pathogenic variant.”-?
The patients have been reported as manifesting a wide spectrum
of phenotypes including severe disease, delayed diagnoses, higher
frequencies of diffuse bronchiectasis, with or without colonisation
by Pseudomonas aeruginosa, pancreatic sufficiency (PS) that may
progress to pancreatic insufficiency (PI) (as in our case 4 patient at
32 years old), and positive or inconclusive sweat tests. The vari-
ability of the phenotype has been related to levels of aberrant
mRNA, which is affected by the expression of splicing factor SRp75.
Decreasing levels of this factor have been shown to correct abnor-
mal splicing of the variant.”

The deep intronic variant c.1680-883A>G is a more recently
described variant located in intron 12'° that results in aberrantly
spliced transcripts due to the inclusion of a pseudo-exon. Only three
cases with this splicing intronic variant have been referenced in the
literature and included in the CFTR-France Database.!! These three
reported patients were diagnosed during childhood (2 months, 5
months, and 3 years) and were compound heterozygous with a
positive sweat test, with or without PI, with respiratory symp-
toms at diagnosis, and without further follow-up data.!! Our three
patients with this intronic variant (cases 1-3) now aged 49, 19
and 22 years respectively, are the only ones with available long-
term follow up and progression data. They were diagnosed during
childhood with positive sweat tests, are compound heterozygous
for severe pathogenic variants and have PI, bilateral bronchiecta-
sis, bronchial colonisation by Staphylococcus aureus, Achromobacter
sp. or Pseudomonas aeruginosa, sinusitis and/or nasal polyposis, and
preserved lung function, except for case 3, who had very impaired
lung function and required a lung transplant at the age of 21. Our
data support the involvement of this variant with a severe CF phe-
notype, in similar manner to ¢.1680-877G>T and c.1680-886A>G
variants,'? and shows the long-term evolution of these patients
when they are subjected to careful follow-up measures (case 3
was referred to our Cystic Fibrosis Unit just for lung transplant).
Bonini et al.’® developed oligonucleotides that can correct aberrant
splicing with the use of target site blocker treatment (TSB), open-
ing the alternative of a tailored therapy for the causative defect.
The use of other techniques capable of correcting aberrant splicing
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