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Abstract: Malignant peripheral nerve sheath tumour (MPNST) is an aggressive and uncommon
cancer developing in the peripheral nerve sheath. Primary cardiac MPNST is an extremely rare
finding, with no specific imaging and clinical characteristics. Only a handful of cases have been
reported in the literature; thus, little is still known about them. Cardiac computed tomography
(CT) and cardiac magnetic resonance imaging (CMRI) are important means of assessing cardiac
morphology and function. The preferred course of treatment for this pathology is by full surgical
resection of the tumour, with negative (clear) margins, followed by adjuvant radiotherapy and
chemotherapy. We present the case of a 42-year-old woman with no significant cardiovascular
symptoms who was incidentally diagnosed during routine transthoracic echocardiography (TTE)
with a cardiac mass located in the left ventricle.

Keywords: soft tissue sarcoma; malignant primary cardiac tumour

1. Introduction

Malignant peripheral nerve sheath tumour (MPNST) is a rare type of soft tissue
sarcoma, found in approximately 2% of all sarcomas, with a high rate of recurrence and
a high rate of metastatic dissemination. Cardiac primary malignancies are rare, with an
incidence ranging from 0.001 to 0.03%. Amongst all phenotypes of malignant primary
cardiac tumours, MPNSTs are exceedingly rare, with an incidence of 0.75% in all primary
cardiac tumours [1–3]. Due to their rarity, little is known about their specific clinical
manifestations, imaging features and proper management, though the preferred course of
treatment seems to be through complete surgical resection, with negative margins, followed
by adjuvant radiotherapy and chemotherapy to lower the risk of recurrence and metastatic
dissemination [4,5]. Cardiac computed tomography (CT) and cardiac magnetic resonance
imaging (CMRI) are important means of assessing cardiac morphology and function. TTE
is a fast, non-invasive method for demonstrating the presence and location of a cardiac
mass. The diagnosis and classification of MPNST is a challenge because these types of
tumours are difficult to differentiate from neurofibroma; these types of tumours often take
a similar form to synovial sarcoma and ossifying fibromyxoid tumours. Therefore, these
types of borderline tumours are difficult to diagnose, and this represents a problem in the
establishment of therapeutic conduits, such as surgical treatment [6].

According to the genetic studies, mutations and their incidence rate were identi-
fied at the level of the following genes: NF1 (56/64 = 87.5%). SUZ12 (69/123 = 56.1%),
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EED (40/123 = 32.5%), TP53 (29/72 = 40.3%), and CDKN2A (54/72 = 75.0%), which led to
an increased understanding of the complexity of the MPNST genome [7].

2. Case Report

We present the case of a 42-year-old woman with no significant cardiovascular symp-
toms admitted to the hospital for further medical investigations after the incidental discov-
ery of a left ventricular mass during a routine TTE presented in Figure 1.
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Figure 1. Two-dimensional transesophageal echocardiography of the tumour in the left ventricle and
papillary muscle at the base of the anterolateral papillary muscle (orange arrow, tumour; blue arrow,
anterolateral papillary muscle).

The patient had a personal history of euthyroid autoimmune thyroiditis and minor
beta-thalassemia and no history of surgical interventions. Worth mentioning in her family
history is her father’s pulmonary neoplasm, diagnosed at the age of 57. The TTE at admis-
sion revealed no valvular dysfunction, a left ventricle (LV) with normal systolic function,
with a left ventricle ejection fraction (LVEF) of 60%, but the presence of a hyperechogenic,
homogenous mass in the LV, at the base of the anterolateral papillary muscle, apparently
without myocardial invasion, immobile, of approximately 23/11 mm.

The CMRI performed showed a tumour mass of 18/14/12 mm located inside the LV, at
the base of the anterior papillary muscle, in contact with the lateral wall, with well-defined
margins, partially mobile, with no evidence of an intraventricular obstructive effect, with
homogenous T1 and T2 isointense signals, on the myocardial perfusion sequence with
a lower perfusion rate than that of the myocardium, with late oncoming, intense and
homogenous enhancement after the management of contrast agent on the LGE sequences,
the tumour mass not presenting malignancy characteristics. Figure 2 presents a cardiac
magnetic resonance image of the tumour.

The patient was then referred to our service with the indication of surgical removal of
the left ventricular tumour mass. The approach was through a video-assisted thoracoscopic
with anterolateral mini-thoracotomy under general anaesthesia, followed by peripheral
cannulation with cardiopulmonary bypass, aortic cross-clamp, and aortic antegrade cardio-
plegia administration. A left atriotomy was performed at the level of the interatrial groove.
The pearlescent white left ventricular tumour mass was seen through the mitral valve,
implanted at the base of the anterolateral papillary muscle, immobile and is presented
in Figure 3. The mass was excised without damaging the anterolateral papillary muscle.
Figure 4 presents the excised tumour.
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The left atrium was then closed in the usual fashion. The aorta was unclamped, and
then the patient was slowly weaned off cardiopulmonary bypass. The intraoperative
transesophageal echocardiography revealed mild mitral valve regurgitation. The excised
tumour was sent for histological and immunohistochemical examination.

The postoperative evolution was uneventful, and the patient was extubated on post-
operative day 1, and there was no need for vasopressors or inotropes, the only notable
events being several short episodes of atrial fibrillation pharmacologically converted to
sinus rhythm using amiodarone.

Figure 5 presents the histopathological examination of the tumour revealed tumoural
proliferation with fusiform cells and myxoid stroma that infiltrate the myocardial fibres, a
mild degree of nuclear atypia, no visible mitosis and no necrosis. The immunohistochemical
examination showed the S100 marker diffusely positive in the fusiform cells, as presented
in Figure 6, positive actin marker in the vessels and CD34 marker positive in the vessels and
the fusiform cells, as presented in Figure 7. A diagnosis of low-grade malignant peripheral
nerve sheath tumour was then confirmed. The patient was referred to an oncologist for
further examinations and treatment options.
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fibres and mild degree of nuclear atypia.
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Figure 7. Immunohistochemical examination showing CD34 marker positive in the vessels and the
fusiform cells.

The patient was discharged 7 days after surgery. Discharge echocardiography showed
no notable changes in the left and right ventricular functions, an LVEF of 60%, and mild
mitral and tricuspid regurgitations.

3. Discussions

MPNST is a rare type of soft tissue sarcoma. It primarily affects the extremities, but
it can also rarely originate from the heart. Most of the MPNSTs that affect the heart occur
on the right side, close to the interatrial septum. The reason for this location might be the
origin of the MPNST from the cardiac branches of the vagus nerve [8–11]. A few cases
have been reported on the left side of the heart. About 50% of these tumours arise de novo,
the other half arise from neurofibromas in the context of type 1 neurofibromatosis [9–19].
Patients with neurofibromatosis type I have an 8–13% greater risk of developing an MPNST
than the general population [19,20]. Our patient had no features of neurofibromatosis type I.
She had no cardiovascular symptoms, her intracardiac tumour being fortunately diagnosed
after a routine TTE. Echocardiography is a fast, non-invasive, low-cost imaging tool that
provides the first idea of the tumour’s aetiology and is able to obtain information about the
location, mobility, appearance and attachment of the tumour that can help determine if the
mass is benign or malignant. Most of the time, TTE is performed for another indication
and may be the first imaging tool that determines the presence of a cardiac mass [21]. Even
though there is always the need for histopathological confirmation of the diagnosis, some
imaging features and aiding tools, such as contrast imaging, can help distinguish between
the different types of cardiac masses [22]. Therefore, the question arises of whether to start
a screening program using TTE to determine the presence of intracardiac masses. Knowing
the low incidence rate of intracardiac tumours and the widespread prevalence, with masses
appearing in the paediatric population as well as in the young adult population and in
the elderly, with no significant evidence of increased prevalence in a specific age group,
we consider that it would not be cost-effective to start a screening program using TTE for
discovering intracardiac tumours [23].

MPNST is an aggressive high-grade tumour with a high mitotic rate for which an accu-
rate histological diagnosis is made difficult by the lack of specific histological and immuno-
histochemical markers and by the lack of standardised diagnostic criteria [3,4,15,17,24,25].
That being said, S-protein is found in 50–90% of patients, which was also seen in our
case, Leu-7 marker is found in approximately 50%, Ki-67 in 5–65% of patients and myelin
basic protein in 40% [12,14,18,26]. CMRI can accurately locate the tumour and asses the
extension and invasion in the surrounding tissue. It can also reveal some features specific
to a malignant tumour, such as perilesional oedema, contrast enhancement and irregular
margins [27]. However, a precise diagnosis cannot be formulated on imaging findings
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alone due to the limited cases reported. In a retrospective study, Yun and Winfree [28]
demonstrated that by using a classification system based on imaging findings and clinical
features, they managed to obtain perfect performance, with 100% specificity and sensitivity
in diagnosing MPNSTs. Thus, it is important to combine all of the factors, the clinical
presentation and the radiological and histological findings in trying to sustain a more
precise diagnosis.

A case should be made for the use of endomyocardial biopsies (EMB) for the his-
tological diagnosis of intracardiac masses, even though clinical diagnosis could mainly
be performed using imaging tools. The value of EMBs rests in the possibility of provid-
ing critical information for treatment and prognosis. The main indications for EMBs in
cardiac masses are for investigating right heart tumours with different types of growth
patterns, such as infiltrative or obstructive, and for the differential diagnosis of masses
with malignancy features. Furthermore, left-sided EMBs have been shown to be a safe
and feasible method for investigating the left ventricle endomyocardium [29]. There are
different modalities for guiding the EMBs, such as through 2D or 3D transoesophageal
echocardiography (TEE), fluoroscopic guidance or intracardiac echocardiography (ICE).
Out of these three options, the preferred method seems to be ICE guidance, which offers
the direct visualisation of the mass and can be performed with conscious sedation, thus
minimising the risk of perforation. TEE requires general anaesthesia and an experienced
echocardiographist, while the fluoroscopic guiding drawbacks consist of lower accuracy
and longer exposure to radiation [30].

The preferred and most effective course of treatment for MPNSTs is through complete
surgical excision, even though complete resection is not always possible. The overall
5-year survival rate for MPNSTs is approximately 44–50%, depending on different factors
concerning the patient’s age, tumour location and the size of the mass. Larger masses
tend to have a poorer prognosis, making this factor the most valid independent prognostic
factor for the 5-year survival rate of patients with MPNST [8,10–14,19,26]. Adjuvant
radiotherapy can be used, though radiotherapy and chemotherapy tend to have little effect
on the patient’s survival. Higher survival rates have been seen in cases with small tumour
sizes (<5 cm), complete excision and neoadjuvant therapy, early diagnosis and low-grade
characteristics of the tumour [28,31–33]. Regarding the surgical approach, intracardiac
masses have been traditionally treated through median sternotomy for better exposure and
the larger surgical field. However, with the development of minimally invasive techniques,
a new solution emerged for treating small tumours. A minimally invasive approach reduces
blood loss, shortens the hospitalisation period, and is associated with improved healing
time and with better cosmetic results [34].

Shuang Li et al. [26] managed to gather from the literature eight cases of patients with
MPNSTs, five males and three females, originating from the heart chambers, pericardium,
myocardium or the root of the great vessels. The mean age of diagnosis was 33.5 years.
The most frequent clinical manifestation was shortness of breath, occurring in five out
of eight cases discussed in the study. Other manifestations were nonspecific, including
chest pain, weight loss or oedema, indicating that the clinical manifestations of cardiac
MPNSTs depend on the size and location of the tumour. Our patient presented no clinical
manifestations, her cardiac tumour being discovered at a routine TTE. Out of the eight
cases, only one tumour originated in the left ventricle, and four were located in the atria
(two left, two right), two in the pericardium and one was on the mitral valve. For the
eight cases reported, the tumour was discovered using TTE. Six patients were further
examined through CT and two using CMRI. TTE was useful in showing the presence and
position of the masses, the CT examination revealed more details, but CMRI pinpointed
the exact location of the tumour, managing also to assess the extension of the mass and
its invasion of the neighbouring structures. Whilst reviewing the current literature on
the subject, CMRI has been proven to be the most precise mean of evaluating surgical
resectability due to its high tissue resolution (increased sensibility and specificity). Only
five cases underwent total surgical excision of the mass, four of whom had a short-term
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favourable outcome. Adjuvant chemotherapy and radiotherapy were used in only two
patients, making it difficult to assess their effectiveness [26,35].

Almost half of the cases associate NF1 with a gene mutation on chromosome 17. Due
to the variability of the nomenclature in the past and the different diagnostic criteria, very
few cases have been reported. Several cases of intracardiac MPNST were cited in PubMed,
which have been confirmed by histopathological examination. In this study, seven patients
were included, five men and two women, the most relevant studies were focused on clinical
manifestations. Following this study, it was established that there is no gender or age
predilection for this type of tumour. The most common clinical manifestation was dyspnea
(25%), followed by other nonspecific manifestations, such as oedema, retrosternal pain,
fatigue, and weight loss, all these symptoms being influenced by the location and size of
the tumour. Lesions were studied, coming from two right atria, two left atria, one from the
left ventricle, mitral valve, and two in the pericardium [8,36]. The most common imaging
methods for diagnosing this formation are TTE, MRI and CT.

4. Conclusions

MPNST is a rare type of soft tissue sarcoma with nonspecific clinical and imaging
characteristics. Most often, the tumours are discovered through TTE, being able to indicate
their presence and position. Details about the exact location, extent and invasion of
the tumour in the neighbouring tissues can only be obtained through CMRI, thus being
considered the main modality of evaluating the surgical resectability of the masses. A case
should be made for the use of EMBs for the histological diagnosis of intracardiac masses,
having the possibility of providing critical information about treatment and prognosis. To
sustain a more precise diagnosis and in order to better assess the best course of treatment, it
is important to combine all factors, the clinical presentation, the radiological and histological
findings. The preferred and most effective course of treatment for MPNSTs is through
complete surgical excision, even though complete resection is not always possible. Adjuvant
radiotherapy can be used, though radiotherapy and chemotherapy tend to have little effect
on the patient’s survival rate.

Differential diagnosis of MPNST can be difficult due to its morphological variability.
The problems in the diagnosis of these tumours arise because of the very few differences
between benign tumours and MPNST. Because of the available molecular techniques,
molecular diagnosis seems to have an important role shortly. For the accuracy of the
diagnosis, good management, and remote follow-up of the patient, it is necessary to create
an efficient collaboration of a multidisciplinary team.

A combination of clinical, immunohistochemistry and pathological helps in diagnosing
these tumours. The overall treatment approach should be similar to that of any other high-
grade sarcomas. Postoperative radiotherapy has a definite role in both disease-free and
overall survival. Given the rarity of this entity and conflicting reports, it is difficult to
define the role of radiation in the management of MPNSTs. Currently, postoperative
radiotherapy is recommended by the oncology consensus group as part of a uniform
treatment policy for MPNSTs, similar to other high-grade soft tissue sarcomas, despite
having clear surgical margins.

Author Contributions: Conceptualization, H.M., C.N. and O.Z.; methodology, H.M., E.N., C.N. and
I.A.; software, R.T., A.B., C.S. and D.G.; validation, H.M., I.C., E.N., R.T., A.B., I.D., C.N., C.S., D.G.,
I.A. and O.Z.; formal analysis, H.M., A.B., C.S., D.G., I.A. and O.Z.; investigation, H.M., I.C., E.N.,
R.T., I.D., C.N., C.S. and O.Z.; resources, R.T., A.B., I.D., D.G., I.A.; data curation, I.C., I.D. and D.G.;
writing—original draft preparation, I.C., R.T., A.B., C.N., C.S. and O.Z.; writing—review and editing,
E.N., I.D. and D.G.; visualization, H.M., I.C., E.N., R.T., A.B., I.D., C.N., C.S., D.G., I.A. and O.Z.;
supervision, H.M., C.N. and O.Z.; project administration, H.M. All authors have read and agreed to
the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: Not applicable.



Medicina 2022, 58, 1404 8 of 9

Informed Consent Statement: Written informed consent was obtained from the patient for publi-
cation of this case report and accompanying images. A copy of the written consent is available for
review by the Editor-in-Chief of this journal on request.

Data Availability Statement: The data presented in this study are available on reasonable request
from the corresponding author.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Katz, D.; Lazar, A.; Lev, D. Malignant peripheral nerve sheath tumour (MPNST): The clinical implications of cellular signalling

pathways. Expert Rev. Mol. Med. 2009, 11, e30. [CrossRef]
2. Kar, M.; Deo, S.V.; Shukla, N.K.; Malik, A.; DattaGupta, S.; Mohanti, B.K.; Thulkar, S. Malignant peripheral nerve sheath tumors

(MPNST)–clinicopathological study and treatment outcome of twenty-four cases. World J. Surg. Oncol. 2006, 4, 55. [CrossRef]
[PubMed]

3. Gupta, G.; Maniker, A. Malignant peripheral nerve sheath tumors. Neurosurg. Focus 2007, 22, 1–8. [CrossRef] [PubMed]
4. Farid, M.; Demicco, E.G.; Garcia, R.; Ahn, L.; Merola, P.R.; Cioffi, A.; Maki, R.G. Malignant Peripheral Nerve Sheath Tumors.

Oncologist 2014, 19, 193–201. [CrossRef]
5. Ferner, R.E.; Gutmann, D.H. International consensus statement on malignant peripheral nerve sheath tumors in neurofibromatosis.

Cancer Res. 2002, 62, 1573–1577.
6. Rodriguez, F.J.; Folpe, A.L.; Giannini, C.; Perry, A. Pathology of peripheral nerve sheath tumors: Diagnostic overview and update

on selected diagnostic problems. Acta Neuropathol. 2012, 123, 295–319. [CrossRef]
7. Brohl, A.S.; Kahen, E.; Yoder, S.J.; Teer, J.K.; Reed, D.R. The genomic landscape of malignant peripheral nerve sheath tumors:

Diverse drivers of Ras pathway activation. Sci. Rep. 2017, 7, 14992. [CrossRef]
8. Rahman, M.; Cook, D.S.; Ellis, G.; O’Keefe, P.A. Malignant Peripheral Nerve Sheath Tumor of the Heart. Asian Cardiovasc. Thorac.

Ann. 2006, 14, 425–427. [CrossRef]
9. Voluckiene, E.; Uzdavinys, G.; Cicenas, S.; Ivaskeviciene, L.; Zakarkaite, D.; Nogiene, G. Primary malignant peripheral nerve

sheath tumour of the heart. Open Med. 2012, 7, 655–658. [CrossRef]
10. Lee, J.-Y.; Lee, S.H.; Kim, W.-H. Primary malignant peripheral nerve sheath tumour of the pericardium. Eur. Heart J. Cardiovasc.

Imaging 2019, 20, 1429. [CrossRef]
11. Pauwels, P.; Dal Cin, P.; Sciot, R.; Lammens, M.; Penn, O.; van Nes, E.; Kwee, W.S.; van den Berghe, H. Primary malignant

peripheral nerve sheath tumour of the heart. Histopathology 1999, 34, 56–59. [CrossRef] [PubMed]
12. Cho, W.C.; Jung, S.H.; Lee, S.H.; Bang, J.H.; Kim, J.; Lee, J.W. Malignant Peripheral Nerve Sheath Tumor Arising from the Left

Ventricle. J. Card. Surg. 2012, 27, 567–570. [CrossRef]
13. Xiao, Y.; Cai, Y.; Tang, H.; Xiao, X. Primary malignant peripheral nerve sheath tumour in the right atrium. Eur. Heart J. 2018,

39, 3147–3148. [CrossRef] [PubMed]
14. Eindhoven, J.A.; Loonstra, E.E.G.; Kik, C.; van den Bos, E.J.; Kofflard, M.J.M. Atypical presentation of a primary cardiac malignant

peripheral nerve sheath tumor. Int. J. Cardiovasc. Imaging 2018, 34, 903–904. [CrossRef] [PubMed]
15. Patibandla, S.; Elwidaa, A.; Ludhwani, D.; Lindsey, B.; Auber, M.; Balla, S.; Hamirani, Y. Aggressive Malignant Peripheral Nerve

Sheath Tumor with Metastasis to The Right Ventricle. J. Am. Coll. Cardiol. 2021, 77, 2624. [CrossRef]
16. Nkere, U.; Walter, N. Malignant peripheral nerve sheath tumour: A rare tumour and an unusual intrapericardial presentation.

Eur. J. Cardio-Thorac. Surg. 1997, 12, 144–146. [CrossRef]
17. Machado, I.; Arana, E.; Cruz, J.; Brotons, S.; Vendrell, J.; Escriba, I.; Chust, M.L.; Martínez-Banaclocha, N.; Lavernia, J.; Llombart-

Bosch, A. Malignant Peripheral Nerve Sheath Tumor with Osseous Heterologous Differentiation in Uncommon Locations (Heart
and Retropharynx). Int. J. Surg. Pathol. 2016, 24, 456–462. [CrossRef]

18. Prifti, E.; Baboci, A.; Ikonomi, M. A Giant Cardiac Malignant Peripheral Nerve Sheath Tumor Presenting with Total Obstruction
of the Superior Vena Cava. Ann. Thorac. Surg. 2014, 97, e7–e9. [CrossRef] [PubMed]

19. Kitamura, M.; Wada, N.; Nagata, S.; Iizuka, N.; Jin, Y.F.; Tomoeda, M.; Yuki, M.; Naka, N.; Araki, N.; Yutani, C.; et al. Malignant
peripheral nerve sheath tumor associated with neurofibromatosis type 1, with metastasis to the heart: A case report. Diagn. Pathol.
2010, 5, 2. [CrossRef]

20. Wasa, J.; Nishida, Y.; Tsukushi, S.; Shido, Y.; Sugiura, H.; Nakashima, H.; Ishiguro, N. MRI Features in the Differentiation of
Malignant Peripheral Nerve Sheath Tumors and Neurofibromas. Am. J. Roentgenol. 2010, 194, 1568–1574. [CrossRef]

21. Pavelescu, C.; Bebliuc, A.; Asmarandei, R.; Safta, M.S.; Zaharia, O.; Costache, V.S.; Molnar, A.; Gheorghita, D.; Voica, C.; Moldovan,
H. Giant Sternal Chondrosarcoma in a 50-Year-Old Patient. Healthcare 2022, 10, 158. [CrossRef]

22. Maleszewski, J.J.; Anavekar, N.S.; Moynihan, T.J.; Klarich, K.W. Pathology, imaging, and treatment of cardiac tumours. Nat. Rev.
Cardiol. 2017, 14, 536–549. [CrossRef]

23. Cresti, A.; Chiavarelli, M.; Glauber, M.; Tanganelli, P.; Scalese, M.; Cesareo, F.; Guerrini, F.; Capati, E.; Focardi, M.; Severi, S.
Incidence rate of primary cardiac tumors. J. Cardiovasc. Med. 2016, 17, 37–43. [CrossRef]

24. James, A.W.; Shurell, E.; Singh, A.; Dry, S.M.; Eilber, F.C. Malignant Peripheral Nerve Sheath Tumor. Surg. Oncol. Clin. N. Am.
2016, 25, 789–802. [CrossRef]

http://doi.org/10.1017/S1462399409001227
http://doi.org/10.1186/1477-7819-4-55
http://www.ncbi.nlm.nih.gov/pubmed/16923196
http://doi.org/10.3171/foc.2007.22.6.13
http://www.ncbi.nlm.nih.gov/pubmed/17613203
http://doi.org/10.1634/theoncologist.2013-0328
http://doi.org/10.1007/s00401-012-0954-z
http://doi.org/10.1038/s41598-017-15183-1
http://doi.org/10.1177/021849230601400517
http://doi.org/10.2478/s11536-012-0034-8
http://doi.org/10.1093/ehjci/jez093
http://doi.org/10.1046/j.1365-2559.1999.00572.x
http://www.ncbi.nlm.nih.gov/pubmed/9934585
http://doi.org/10.1111/j.1540-8191.2012.01480.x
http://doi.org/10.1093/eurheartj/ehy302
http://www.ncbi.nlm.nih.gov/pubmed/29846564
http://doi.org/10.1007/s10554-018-1302-8
http://www.ncbi.nlm.nih.gov/pubmed/29318408
http://doi.org/10.1016/S0735-1097(21)03979-6
http://doi.org/10.1016/S1010-7940(97)00085-7
http://doi.org/10.1177/1066896916632908
http://doi.org/10.1016/j.athoracsur.2013.08.044
http://www.ncbi.nlm.nih.gov/pubmed/24384222
http://doi.org/10.1186/1746-1596-5-2
http://doi.org/10.2214/AJR.09.2724
http://doi.org/10.3390/healthcare10010158
http://doi.org/10.1038/nrcardio.2017.47
http://doi.org/10.2459/JCM.0000000000000059
http://doi.org/10.1016/j.soc.2016.05.009


Medicina 2022, 58, 1404 9 of 9

25. Holtkamp, N.; Malzer, E.; Zietsch, J.; Okuducu, A.F.; Mucha, J.; Mawrin, C.; Mautner, V.F.; Schildhaus, H.U.; Von Deimling,
A. EGFR and erbB2 in malignant peripheral nerve sheath tumors and implications for targeted therapy. Neuro-Oncology 2008,
10, 946–957. [CrossRef]

26. Li, S.; Qiu, Y.; Yu, J.; Liang, C.; Peng, L. Cardiac malignant peripheral nerve sheath tumor on computed tomography and magnetic
resonance imaging. Medicine 2019, 98, e17463. [CrossRef]

27. Endo, R.; Tomioka, T.; Okada, K.; Inoue, K. MRI of malignant peripheral nerve sheath tumour in pericardial cavity. BMJ Case Rep.
2018, bcr-2018-224481. [CrossRef]

28. Yun, J.; Winfree, C.J. A Clinical and Radiographic Score to Assess Malignant Potential of Peripheral Nerve Sheath Tumors.
Neurosurgery 2016, 63, 169. [CrossRef]

29. Ionescu, D.; Stone, D.; Stone, J.; Durand, J.B.; Banchs, J.; Iliescu, C. The role of endomyocardial biopsy in cardiac tumors diagnosis.
J. Clin. Oncol. 2017, 35, e22536. [CrossRef]

30. Thant, K.P.; Iliff, J.; Kepreotis, S.V.; Prashar, A.; Sader, M. Multimodal Imaging and Endomyocardial Biopsy in the Assessment
and Diagnosis of a Cardiac Melanoma. Circ. Cardiovasc. Imaging 2021, 14, e012953. [CrossRef]

31. Grebenc, M.L.; Rosado de Christenson, M.L.; Burke, A.P.; Green, C.E.; Galvin, J.R. Primary Cardiac and Pericardial Neoplasms:
Radiologic-Pathologic Correlation. RadioGraphics 2000, 20, 1073–1103. [CrossRef] [PubMed]

32. Kim, E.Y.; Choe, Y.H.; Sung, K.; Park, S.W.; Kim, J.H.; Ko, Y.H. Multidetector CT and MR Imaging of Cardiac Tumors. Korean J.
Radiol. 2009, 10, 164. [CrossRef] [PubMed]

33. Dobritoiu, F.; Moldovan, H.; Oncica, R.; Vasile, G.; Nechifor, E.; Copaescu, C. Giant Cavernous Hemangioma of the Right
Atrium—A Rare Case and Literature Review. Chirurgia 2020, 115, 267–273. [CrossRef]

34. Luo, C.; Zhu, J.; Bao, C.; Ding, F.; Mei, J. Minimally invasive and conventional surgical treatment of primary benign cardiac
tumors. J. Cardiothorac. Surg. 2019, 14, 76. [CrossRef] [PubMed]

35. Mankad, R.; Herrmann, J. Cardiac tumors: Echo assessment. Echo Res. Pract. 2016, 3, R65–R77. [CrossRef]
36. Sun, J.; Chen, S.; Fan, R. Primary cardiac malignant peripheral nerve sheath tumor in a 23-month-old infant. Cardiovasc. Pathol.

2014, 23, 248–250. [CrossRef]

http://doi.org/10.1215/15228517-2008-053
http://doi.org/10.1097/MD.0000000000017463
http://doi.org/10.1136/bcr-2018-224481
http://doi.org/10.1227/01.neu.0000489742.62093.5a
http://doi.org/10.1200/JCO.2017.35.15_suppl.e22536
http://doi.org/10.1161/CIRCIMAGING.121.012953
http://doi.org/10.1148/radiographics.20.4.g00jl081073
http://www.ncbi.nlm.nih.gov/pubmed/10903697
http://doi.org/10.3348/kjr.2009.10.2.164
http://www.ncbi.nlm.nih.gov/pubmed/19270863
http://doi.org/10.21614/chirurgia.115.2.267
http://doi.org/10.1186/s13019-019-0890-2
http://www.ncbi.nlm.nih.gov/pubmed/30971259
http://doi.org/10.1530/ERP-16-0035
http://doi.org/10.1016/j.carpath.2014.03.008

	Introduction 
	Case Report 
	Discussions 
	Conclusions 
	References

