Case Report

Recurrent ischemic stroke caused by a cardiac tumor at a very unusual
location: The importance of transesophageal echocardiography

Cirugia Cardiovascular 30 (2023)311-313

Check for
updates

Maria Fernanda Aguirre*, Hugo Auquilla, Maria Nieves De Antonio, Begoiia Bernal,
Manuel Emilio Monguié, Guillermo Reyes Copa

Cardiac Surgery Department, Hospital Universitario de la Princesa, ¢/Diego de Leén 62, 28006 Madrid, Spain

ARTICLE INFO

Article history:

Received 17 February 2023
Accepted 6 May 2023
Available online 21 June 2023

Keywords:

Cardiac tumors
Papillary fibroelastoma
Recurrent stroke
Echocardiography

Palabras clave:

Tumores cardiacos
Fibroelastoma papilar
Ictus isquémico recurrente
Ecocardiografia

ABSTRACT

Papillary fibroelastoma is a benign cardiac tumor generally found on valve surfaces, although involvement
of a cardiac chamber endocardium has been rarely reported. They are usually asymptomatic, but embolic
events are highly associated presenting with neurological clinic. We present a case of a patient with
recurrent stroke presenting with aphasia, right hemiparesis and left oculocephalic deviation, in which a
mobile mass was observed in the transesophageal echocardiography at the ligament of Marshall, being a
very unusual location for the tumor. Surgical resection was performed uneventfully and histopathological

examination confirmed the diagnosis.
© 2023 Sociedad Espafiola de Cirugia Cardiovascular y Endovascular. Published by Elsevier Espafia,
S.L.U. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/
licenses/by-nc-nd/4.0/).

Accidente isquémico vascular recurrente causado por un tumor cardiaco en
una localizacion muy inusual: importancia de la ecografia transesofagica

RESUMEN

El fibroelastoma papilar es un tumor cardiaco benigno que se encuentra generalmente en la superfi-
cie valvular, siendo muy infrecuente la afectacion del endocardio de las cimaras cardiacas. Suelen ser
asintomaticos, aunque eventos embdlicos estin muy asociados manifestandose con clinica neurolég-
ica importante. Presentamos el caso de una paciente con ictus embdlico recurrente que presenta afasia,
hemiparesia derecha y desviacién oculocefalica izquierda, en la que se observé en el ecocardiograma
transesofagico una masa mévil a nivel del ligamento de Marshall, una localizacién muy infrecuente
del tumor. Se realizé reseccién quirdrgica completa y sin incidencias, obteniendo posteriormente el

diagnéstico histopatolégico de fibroelastoma papilar.
© 2023 Sociedad Espafiola de Cirugia Cardiovascular y Endovascular. Publicado por Elsevier Espaiia,
S.L.U. Este es un articulo Open Access bajo la licencia CC BY-NC-ND (http://creativecommons.org/
licenses/by-nc-nd/4.0/).

Introduction

thromboembolic events, more frequently transient ischemic attack
and ischemic stroke, which can be recurrent.* Diagnosis is sus-

Cardiac papillary fibroelastoma (PFE) is a benign primary car-
diac tumor with significant propensity for embolization. Current
reports indicate its increasing incidence, being considered the most
frequent benign cardiac tumor in adults, probably due to the advent
of transesophageal echocardiography (TEE).!2 Approximately 84%
of PFEs arise from valve surface, especially in the aortic valve. Non-
valvular PFEs are very unusual, and the location in the left atrium is
exceedingly rare (1.6-2%).23 To our knowledge, there are only two
cases reported to arise at the level of the ligament of Marshall.*

Although most cases are asymptomatic and diagnosed inciden-
tally, symptomatic patients can present complications related to

Abbreviations: EKG, electrocardiogram; PFE, papillary fibroelastoma; TEE, trans-
esophageal echocardiography; TTE, transthoracic echocardiography.
* Corresponding author.
E-mail address: f_aguirre_c@hotmail.com (M.F. Aguirre).
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pected during echocardiography, but needs to be confirmed by
histopathological examination. A transesophageal echocardiogram
is usually required, due to its small size. The only available curative
treatment, is complete surgical excision of the tumor."

We present a case of a patient with recurrent ischemic stroke
that presents with aphasia, right hemiparesis and left oculocephalic
deviation, in which a mobile mass was observed at the level of
the ligament of Marshall, being an extremely rare location for
this tumor. Surgical resection was performed uneventfully and
histopathologic examination confirmed the diagnosis of PFE.

Case report

A 59-year-old woman arrived at the emergency department
with acute onset of aphasia, right hemiparesis and left oculo-
cephalic. Her medical history included smoking, dyslipidemia and
an ischemic stroke 4 month prior to admission with complete func-
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Fig. 1. Transthoracic echocardiogram revealing a mobile, echogenic, pedunculated
mass (22 mm x 14 mm). Speckled appearance, stippled pattern near the edges, with
hypoechogenic areas, adhered to the ligament of Marshall.

Fig. 2. Cardiovascular magnetic resonance showing of a mass at the level of the
ligament of Marshall (space of atrial tissue separating the left atrial appendage (LAA)
from the left upper pulmonary vein).

tional recovery, in which an electrocardiogram (EKG), transthoracic
echocardiography (TTE) and a twenty-four-hour EKG Holter mon-
itoring were performed, without encountering the embolic source
of the stroke. No usual risk factors for stroke were present, such as
hypertension, diabetes or thrombophilia.

She had no symptoms of cardiac illness, and the clinical cardio-
vascular examination was unremarkable. An EKG showed normal
sinus rhythm and a right-bundle branch block not reported previ-
ously. Chestradiography and laboratory results were within normal
limits. A cerebral computed tomography angiogram demonstrated
ischemic lesions on the left middle cerebral artery territory and an
emergent endovascular reperfusion was performed by thrombec-
tomy without complications. Neurologic evolution was favorable,
persisting mixed aphasia. ATTE was performed showing only thick-
ening of the free edge of the aortic valve veils generating mild aortic
insufficiency, but no cardiac mass was observed.

Five days after admission and without new symptoms, a con-
trol cerebral computed tomography revealed a new established
ischemic lesion in the left parahippocampal gyrus and hemor-
rhagic transformation in the left frontal operculum. Due to high
suspicion of cardiac source of emboli, a transesophageal echocar-
diography (TEE) was performed revealing a mobile, echogenic,
20mm x 15mm pedunculated mass adhered to the ligament of
Marshall (Fig. 1). An MRI was also performed for better characteri-
zation of the mass (Fig. 2).

The patient underwent complete surgical excision of the mass
through minimally invasive approach (right anterior thoracotomy),
with cardiopulmonary bypass (Fig. 3). Complete resection was
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Fig. 3. Surgical excision through minimally invasive approach. Right anterior tho-
racotomy without cardiopulmonary bypass.

Fig. 4. Macroscopic appearance of the mass after surgical excision.

confirmed by intraoperative TEE. Posterior histopathologic exami-
nation confirmed the diagnosis of PFE (Figs. 4 and 5).

Postoperative course was uneventful with progressive neuro-
logical improvement, persisting very mild dysphasia as a sequela.
There was no evidence of residual mass on the TTE performed
1 week after the intervention, being discharged five days after
surgery.

Discussion

Primary cardiac tumors are very rare, with an incidence rang-
ing from 0.0017% to 0.28%."* Myxomas were traditionally thought
to be the most common, nevertheless most of the support-
ing data was derived from autopsy series, reflecting a probable
underdiagnosis.>* Recent studies report the PFE as the most fre-
quent primary cardiac tumor in adults.!2 In a study that was made
inareference center by Tamin etal., the frequency of PFE in patients
undergoing TTE was greater than cardiac myxoma at a rate of
approximately 2:1."2 The incidence is increasing probably due to
higher quality of image with TEE, improvements in technology,
enhanced awareness of PFE, and an aging population.’

PFEs have high thromboembolic rate due to either the tumor
itself or from adherent thrombi localized within the fronds.!?#
Although most cases are asymptomatic and diagnosed incidentally,
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Fig. 5. Histopathologic study of the mass corresponding to papillary fibroelastoma.
Multiple avascular branching papillary fronds covered by a single layer of endothe-
lial cells with acellular fibrous and myxoid stroma. Focally, muscle tissue was
observed and also foci of dystrophic calcification (hematoxylin and eosin staining).

almost half of patients with symptomatic PFEs, presents as a tran-
sient ischemic attack or stroke (42-53%), which can be specifically
recurrent.> Tumor mobility has been reported as an independent
risk factor for embolization.® Thorough etiologic work-up after a
stroke is crucial to identify the underlying cause. In a system-
atic review of international clinical practice guidelines in acute
ischemic stroke’, the importance of the echocardiography is high-
lighted, especially when a cardiac source is suspected.

There are no current guidelines, protocols of conservative or sur-
gical treatment, nor specific indication of anticoagulation therapy.
Tamin et al.? reported that patients without surgical intervention
after diagnosis, presented an incidence of 8.9% for having recurrent
stroke, with incremental risk over time.2® Sun et al.? also observed
high incidence (6%) on presenting a thromboembolic event after
diagnosis of PFE. All of this data supports the indication for surgery
in patients with suspected PFE, for an accurate diagnosis and to
avoid embolism.

In almost a quarter of patients, the diagnosis is obtained by
TEE, which was not observed by ETT.? There are several studies
describing the importance of cardiac imaging, including 3D TEE
or cardiac magnetic resonance, for better characterization of the
tumor, relationships with surrounding tissues, formulation of sur-
gical approach, and for the differential diagnosis.?~*?

The only curative treatment is complete surgical excision of the
tumor, with high likelihood of valve preservation, especially if the
patient is symptomatic and the tumor is on the left side of the
heart.* Surgery improves prognosis and reduces the risk of stroke
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substantially, especially when performing primary resection of the
tumor (98%). Short- and long-term prognosis after surgical removal
is excellent.*10

Conclusions

Cardiac tumors, like papillary fibroelastoma, should be consid-
ered as a differential diagnosis, even in unusual locations, after
an ischemic stroke. PFE has significant risk for recurrent throm-
boembolic events and should be adequately diagnosed. The gold
standard is the TEE, which should be performed because of its
higher sensitivity. It is important to emphasize the extremely rare
location of our patient’s tumor. Complete surgical excision as soon
as possible is the treatment of choice, because of the high risk of
unpredictable embolization. Surgery reduces the risk of recurrent
neurologic events and increases long-term postoperative progno-
sis.

Ethical considerations

The patient gave her consent for clinical information relating to
this case to be reported in a medical publication.

Conflict of interest

The authors declare they have no conflict of interest.

References

1. Kolek M, Dvorackova ], Motyka O, Brat R. Cardiac papillary fibroelastomas:
a 10-year single-center surgical experience and long-term echocardiographic
follow-up study. Biomed Pap Med Fac Univ Palacky Olomouc Czech Repub.
2020;164:84-91.

2. Tamin SS, Maleszewski JJ, Scott CG, Khan SK, Edwards WD, Bruce CJ, et al. Prog-
nostic and bioepidemiologic implications of papillary fibroelastomas. ] Am Coll
Cardiol. 2015;65:2420-9.

3. Xu B, Betancor ], Hansen ], Tan CD, Asher CR, Rodriguez LL. A large cardiac
papillary fibroelastoma arising from the coumadin ridge: unusual location and
presentation. CASE (Phila). 2017;1:190-4.

4. Gowda RM, Khan IA, Nair CK, Mehta NJ, Vasavada BC, Sacchi TJ. Cardiac
papillary fibroelastoma: a comprehensive analysis of 725 cases. Am Heart J.
2003;146:404-10.

5. Kamdar F, Win S, Manivel JC, Shumway S, Missov E. A rare nonvalvular left
ventricular papillary fibroelastoma: a case report. ] Cardiol Cases. 2014;9:8-10.

6. Rosdrio M, Fonseca AC, Sotero FD, Ferro JM. Neurological complications of car-
diac tumors. Curr Neurol Neurosci Rep. 2019;19:15.

7. McMahon NE, Bangee M, Benedetto V, Bray EP, Georgiou RF, Gibson JME, et al.
Etiologic workup in cases of cryptogenic stroke: a systematic review of interna-
tional clinical practice guidelines. Stroke. 2020;51:1419-27.

8. Sun JP, Asher CR, Yang XS, Cheng GG, Scalia GM, Massed AG, et al. Clinical and
echocardiographic characteristics of papillary fibroelastomas: a retrospective
and prospective study in 162 patients. Circulation. 2001;103:2687-93.

9. Kelpis TG, Ninios VN, Economopoulos VA, Pitsis AA. Aortic valve papillary fibroe-
lastoma: a three-dimensional transesophageal echocardiographic appearance.
Ann Thorac Surg. 2010;89:2043.

10. Ngaage DL, Mullany CJ, Daly RC, Dearani JA, Edwards WD, Tazelaar HD, et al.
Surgical treatment of cardiac papillary fibroelastoma: a single center experience
with eighty-eight patients. Ann Thorac Surg. 2005;80:1712-8.

313


http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0055
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0055
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0055
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0055
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0055
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0055
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0055
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0055
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0055
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0055
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0055
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0055
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0055
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0055
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0055
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0055
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0055
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0055
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0055
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0055
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0055
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0055
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0055
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0055
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0055
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0055
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0055
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0055
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0055
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0055
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0055
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0055
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0055
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0055
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0055
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0060
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0060
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0060
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0060
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0060
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0060
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0060
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0060
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0060
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0060
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0060
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0060
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0060
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0060
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0060
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0060
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0060
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0060
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0060
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0060
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0060
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0060
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0060
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0060
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0060
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0060
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0060
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0060
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0060
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0060
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0060
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0065
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0065
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0065
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0065
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0065
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0065
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0065
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0065
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0065
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0065
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0065
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0065
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0065
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0065
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0065
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0065
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0065
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0065
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0065
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0065
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0065
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0065
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0065
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0065
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0065
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0065
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0065
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0065
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0065
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0065
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0065
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0065
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0065
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0070
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0070
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0070
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0070
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0070
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0070
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0070
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0070
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0070
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0070
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0070
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0070
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0070
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0070
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0070
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0070
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0070
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0070
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0070
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0070
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0070
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0070
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0070
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0070
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0070
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0070
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0070
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0070
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0070
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0075
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0075
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0075
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0075
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0075
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0075
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0075
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0075
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0075
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0075
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0075
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0075
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0075
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0075
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0075
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0075
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0075
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0075
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0075
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0075
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0075
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0075
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0075
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0075
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0075
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0075
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0075
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0075
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0080
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0080
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0080
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0080
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0080
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0080
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0080
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0080
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0080
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0080
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0080
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0080
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0080
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0080
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0080
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0080
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0080
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0080
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0080
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0080
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0085
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0085
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0085
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0085
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0085
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0085
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0085
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0085
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0085
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0085
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0085
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0085
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0085
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0085
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0085
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0085
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0085
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0085
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0085
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0085
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0085
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0085
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0085
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0085
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0085
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0085
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0085
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0085
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0085
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0085
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0085
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0085
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0085
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0085
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0085
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0085
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0090
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0090
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0090
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0090
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0090
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0090
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0090
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0090
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0090
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0090
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0090
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0090
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0090
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0090
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0090
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0090
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0090
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0090
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0090
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0090
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0090
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0090
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0090
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0090
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0090
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0090
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0090
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0090
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0090
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0090
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0090
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0090
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0090
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0090
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0090
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0095
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0095
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0095
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0095
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0095
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0095
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0095
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0095
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0095
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0095
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0095
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0095
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0095
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0095
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0095
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0095
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0095
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0095
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0095
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0095
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0095
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0095
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0095
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0100
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0100
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0100
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0100
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0100
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0100
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0100
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0100
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0100
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0100
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0100
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0100
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0100
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0100
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0100
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0100
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0100
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0100
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0100
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0100
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0100
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0100
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0100
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0100
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0100
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0100
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0100
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0100
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0100
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0100
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0100
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0100
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0100
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0100
http://refhub.elsevier.com/S1134-0096\(23\)00078-5/sbref0100

.« Y AURICL
mm Dm!

-

N

JEA C ° rd | OVCI SC VL
e
¢ i i ; : J
| " T POUAT A ‘

\ DE (

EOF
B

"CARD B o '“Lf;ﬁ|ﬁ'. !

(. 918032802 N4 info@biomed.es




