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As an introduction to this “Special Issue” launched by Children (ISSN 2227-9067), I
would firstly like to highlight those neoplasms should be labeled with the more appropriate
term “Neuroblastomas” (NBs). This is to emphasize their very heterogeneous clinical and
biological behavior.

To provide a historical insight, in 1974, Bolande firstly used the term “neurocristopathies”
to name this constellation of various conditions and classified these neural crest diseases
into two main forms:

i. “Simple neurocristopathies”, are characterized by a single pathologic process, which
is generally unifocal and localized;

ii. “Neurocristopathic syndromes and complex neurocristopathies”, corresponding to
multifocal and varied associations of simple neurocristopathies [1].

Their heterogeneous location and clinical presentation mainly originate from pri-
mordial neural crest cells, which migrate from the mantle layer of the developing spinal
cord into the neck, the posterior mediastinum, the adrenal medulla, the retroperitoneal
paraspinal ganglia, and the pelvic organ of Zuckerkandl (a chromaffin body derived from
the neural crest site at the bifurcation of the aorta or at the origin of the inferior mesenteric
artery) [2,3].

Over the past three decades, several biological and genetic signatures have been
identified as fundamental prognostic factors to guide NB treatments. In fact, to date,
patient medical and surgical treatments are highly individualized using well-established
staging systems and therapeutic protocols [4–6].

However, the complexity of their biology and the high variability of their clinical be-
havior make this common group of pediatric malignancies a clinical and surgical challenge.

In light of this, the structure of this “Special Issue” has been designed to include a
variety of studies addressing several clinical and surgical topics, together with the most
recent cutting-edge innovations derived from basic science. Modern pediatric surgeons are
highly aware that overall knowledge of NB etiopathology, biology, and genetics is required
to properly approach these solid tumors. It is important to note that basic science is now
offering several adjuncts to their surgical and clinical treatment. In the field of surgery, there
have been significant drives toward the clinical translation of new technologies, devices,
and intra-operative techniques to enable surgeons to perform safer and more radical
excisions [7]. For all these reasons, I recommend young registrars interested in pediatric
oncology to get involved in preclinical research by undertaking research fellowships in
highly qualified research centers.

In this regard, the article “Molecular Genetics in Neuroblastoma Prognosis” [8] has
been included in this “Special Issue”. It describes how, in recent years, many efforts have
been made to identify the biological and genetic features of NBs in order to improve patient
staging and treatment stratification. Their principal genetic signature and the most recent
scientific advances in molecular genetics have been discussed, focusing on their impact
on diagnosis, prognosis, and clinical management. The advent of the genomic era has
provided significant improvements in NB genetic characterization. The opportunity to
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analyze big datasets of patient data has surely provided essential information to better
understand the genetic patterns involved in NB tumorigenesis and progression.

NB is the most common extra-cranial solid tumor in children, representing 8–10% of
all childhood tumors and approximately 15% of all cancer-related deaths in the pediatric
population [9]. The overall survival of children with high-risk diseases is around 40–50%,
despite the aggressive treatment protocols consisting of intensive chemotherapy, surgery,
radiation therapy, and hematopoietic stem cell transplantation [10,11].

These protocols highly rely on the possibility of studying the expression of biological
markers of tumor progression and treatment response. Thus, studying the biological tumor
profile is mandatory, and it is usually performed on the primary tumor tissue. NB sampling
has, therefore, become essential to characterize their molecular signature. Unfortunately,
however, many NB tissue biopsies are complicated by the lack of neoplastic cells/tissue.
Needle biopsies are limited by several factors:

i. The difficulty of obtaining an adequate amount of tissue;
ii. The invasive nature of this technique, which prevents its repeatability;
iii. The impossibility of capturing the tumor histological heterogeneity.

All these reasons justify the strong interest of the scientific community in the discovery
of new alternatives and more easily applicable techniques to obtain biological material
(such as liquid biopsies).

The second article included in this “Special Issue” deals with the perspectives of
preclinical research and is entitled “Novel Treatments and Technologies Applied to the
Cure of Neuroblastoma” [12]. This review article describes ongoing research efforts to
increase NBs’ cellular and molecular biology knowledge to translate essential findings into
novel treatment strategies. In fact, surgery represents a cornerstone within the multimodal
treatment of NB, and the literature supports the idea that a gross total resection is associated
with better survival outcomes. However, performing a radical NB excision is particularly
demanding due to the strict adhesion of the tumor to the major abdominal blood vessels
and nerves and the extensive tumor fibrosis resulting from neoadjuvant chemotherapy. By
facilitating the tumor’s discrimination from the surrounding normal tissue, fluorescence-
guided surgery (FGS) has the potential to lower the risk of intra-operative complications
and increase the survival rate of childhood tumors [13].

Great emphasis in this “Special Issue” is given to the chapter that compares different
methods of NB biopsy. In fact, molecular phenotype analyses highly rely on the choice of
the most informative biopsy techniques. In “The Role of Biopsy in the Workup of Patients
with Neuroblastoma: Comparison of the Incidence of Surgical Complications and the
Diagnostic Reliability of Diverse Techniques” [14], the authors describe their unicentric
experience with four different techniques adopted for NB sampling:

i. Open incisional biopsy;
ii. Minimally invasive thoracoscopic/laparoscopic incisional biopsy;
iii. Ultrasound-guided core needle biopsy;
iv. Laparoscopic-assisted core needle biopsy.

The benefits of each technique, as well as their drawbacks, are analyzed.
In the surgical section of this “Special Issue”, the authors focus on different surgical

accesses to resect NBs, aiming to perform a complete tumor excision with minimum surgi-
cal risks. These aspects are investigated in two studies, namely, “Surgical Approaches to
Neuroblastoma: Review of the Operative Techniques” [15] and “The Cervico-Parasternal
Thoracotomy (CPT): A New Surgical Approach for the Resection of Cervicothoracic Neu-
roblastomas” [16]. In more detail, three innovative incisional techniques are described in
depth: the Cervico-Parasternal Thoracotomy (CPT) [16]; the ThoracoPhrenoLaparotomic
resection (TPL) [17]; and the complete Posterior Sagittal Anorectal Mobilization (PSAM),
which follows the same principles of the Posterior Sagittal AnoRectoPlasty (PSARP) firstly
described by deVries and Peña [18,19].
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Without claiming to be a state-of-the-art in pediatric NBs, this “Special Issue” repre-
sents an interesting insight into NBs. It collects a variety of medical and surgical perspec-
tives on NB diagnosis and treatment, together with the description of the most innovative
topics in preclinical research.

I am confident that all professionals and researchers involved in NB treatment will
find this “Special Issue” particularly interesting. The ultimate aim is to improve the
understanding of NBs, patient survival, and quality of life.

Conflicts of Interest: The author declares no conflict of interest.

References
1. Bolande, R.P. The neurocristopathies. A unifying concept of disease arising in neural crest maldevelopment. Hum. Pathol. 1974, 5,

409–429. [CrossRef]
2. Grosfeld, J.L.; Bachner, R.L. Neuroblastoma: An analysis of 160 cases. World J. Surg. 1980, 14, 29. [CrossRef] [PubMed]
3. Grosfeld, J.L. Neuroblastoma. In Pediatric Surgery, 6th ed.; Grosfeld, J.L., O’Neil, J.A., Fonkalsrud, A.G., Coran, A.G., Eds.; Mosby

Elsevier Inc.: Philadelphia, PA, USA, 2006; pp. 467–494.
4. Brodeur, G.M. Neuroblastoma: Biological insights into a clinical enigma. Nat. Rev. Cancer 2003, 3, 203–216. [CrossRef] [PubMed]
5. Luksch, R.; Castellani, M.R.; Collini, P.; De Bernardi, B.; Conte, M.; Gambini, C.; Gandola, L.; Garaventa, A.; Biasoni, D.;

Podda, M.; et al. Neuroblastoma (Peripheral neuroblastic tumours). Crit. Rev. Oncol. Hematol. 2016, 107, 163–181. [CrossRef]
[PubMed]

6. Avanzini, S.; Buffoni, I.; Gigliotti, A.R.; Parodi, S.; Paraboschi, I.; Inserra, A.; Dall’Igna, P.; Fagnani, A.M.; Martucciello, G.;
Lima, M.; et al. Resection of primary tumor in stage 4S neuroblastoma: A second study by the Italian Neuroblastoma Group.
Pediatr. Surg. Int. 2021, 37, 37–47. [CrossRef] [PubMed]

7. Privitera, L.; Paraboschi, I.; Cross, K.; Giuliani, S. Above and Beyond Robotic Surgery and 3D Modelling in Paediatric Cancer
Surgery. Front. Pediatr. 2021, 9, 777840. [CrossRef] [PubMed]

8. Lerone, M.; Ognibene, M.; Pezzolo, A.; Martucciello, G.; Zara, F.; Morini, M.; Mazzocco, K. Molecular genetics in neuroblastoma
prognosis. Children 2021, 8, 456. [CrossRef] [PubMed]

9. Park, J.R.; Eggert, A.; Caron, H. Neuroblastoma: Biology, prognosis, and treatment. Hematol. Oncol. Clin. N. Am. 2010, 24, 65–86.
[CrossRef] [PubMed]

10. Gatta, G.; Botta, L.; Rossi, S.; Aareleid, T.; Bielska-Lasota, M.; Clavel, J.; Dimitrova, N.; Jakab, Z.; Kaatsch, P.; Lacour, B.; et al.
Childhood cancer survival in Europe 1999–2007: Results of EUROCARE-5—A population-based study. Lancet Oncol. 2014, 15,
35–47. [CrossRef]

11. Tas, M.L.; Reedijk, A.M.J.; Karim-Kos, H.E.; Kremer, L.C.M.; Van de Ven, C.P.; Dierselhuis, M.P.; Van Eijkelenburg, N.K.A.;
Van Grotel, M.; Kraal, K.C.J.M.; Peek, A.M.L.; et al. Neuroblastoma between 1990 and 2014 in the Netherlands: Increased
incidence and improved survival of high-risk Neuroblastoma. Eur. J. Cancer 2020, 124, 47–55. [CrossRef] [PubMed]

12. Paraboschi, I.; Privitera, L.; Kramer-Marek, G.; Anderson, J.; Giuliani, S. Novel Treatments and Technologies Applied to the Cure
of Neuroblastoma. Children 2021, 8, 482. [CrossRef] [PubMed]

13. Paraboschi, I.; De Coppi, P.; Stoyanov, D.; Anderson, J.; Giuliani, S. Fluorescence imaging in pediatric surgery: State-of-the-art
and future perspectives. J. Pediatr. Surg. 2021, 56, 655–662. [CrossRef] [PubMed]

14. Paraboschi, I.; Bolognesi, E.; Giannettoni, A.; Avanzini, S.; Torre, M.; Martucciello, G. The Role of Biopsy in the Workup of
Patients with Neuroblastoma: Comparison of the Incidence of Surgical Complications and the Diagnostic Reliability of Diverse
Techniques. Children 2021, 8, 500. [CrossRef] [PubMed]

15. Fati, F.; Pulvirenti, R.; Paraboschi, I.; Martucciello, G. Surgical Approaches to Neuroblastoma: Review of the Operative Techniques.
Children 2021, 8, 446. [CrossRef] [PubMed]

16. Martucciello, G.; Fati, F.; Avanzini, S.; Senes, F.M.; Paraboschi, I. The Cervico-Parasternal Thoracotomy (CPT): A New Surgical
Approach for the Resection of Cervicothoracic Neuroblastomas. Children 2021, 8, 229. [CrossRef] [PubMed]

17. Martucciello, G.; Paraboschi, I.; Avanzini, S.; Fati, F. Thoraco-abdominal neuroblastoma resection: The thoracophrenolaparotomic
(TPL) approach. Gen. Thorac. Cardiovasc. Surg. 2020, 68, 604–608. [CrossRef]

18. Martucciello, G.; Pio, L.; Avanzini, S.; Garaventa, A. Complete Posterior Sagittal Anorectal Mobilization (PSAM): A new surgical
approach for pediatric pelvic-perineal tumor resections. J. Surg. Oncol. 2018, 117, 1818–1822. [CrossRef]

19. De Vries, P.A.; Peña, A. Posterior sagittal anorectoplasty. J. Pediatr. Surg. 1982, 17, 638–643. [CrossRef]

http://doi.org/10.1016/S0046-8177(74)80021-3
http://doi.org/10.1007/BF02393089
http://www.ncbi.nlm.nih.gov/pubmed/7385901
http://doi.org/10.1038/nrc1014
http://www.ncbi.nlm.nih.gov/pubmed/12612655
http://doi.org/10.1016/j.critrevonc.2016.10.001
http://www.ncbi.nlm.nih.gov/pubmed/27823645
http://doi.org/10.1007/s00383-020-04766-1
http://www.ncbi.nlm.nih.gov/pubmed/33123764
http://doi.org/10.3389/fped.2021.777840
http://www.ncbi.nlm.nih.gov/pubmed/34988038
http://doi.org/10.3390/children8060456
http://www.ncbi.nlm.nih.gov/pubmed/34072462
http://doi.org/10.1016/j.hoc.2009.11.011
http://www.ncbi.nlm.nih.gov/pubmed/20113896
http://doi.org/10.1016/S1470-2045(13)70548-5
http://doi.org/10.1016/j.ejca.2019.09.025
http://www.ncbi.nlm.nih.gov/pubmed/31726247
http://doi.org/10.3390/children8060482
http://www.ncbi.nlm.nih.gov/pubmed/34200194
http://doi.org/10.1016/j.jpedsurg.2020.08.004
http://www.ncbi.nlm.nih.gov/pubmed/32900510
http://doi.org/10.3390/children8060500
http://www.ncbi.nlm.nih.gov/pubmed/34204830
http://doi.org/10.3390/children8060446
http://www.ncbi.nlm.nih.gov/pubmed/34070327
http://doi.org/10.3390/children8030229
http://www.ncbi.nlm.nih.gov/pubmed/33802734
http://doi.org/10.1007/s11748-019-01264-7
http://doi.org/10.1002/jso.25056
http://doi.org/10.1016/S0022-3468(82)80126-7

	References

