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Abstract Case Report

The management of esthesioneuroblastoma presents unique challenges due to its rarity and complex nature. This
malignant tumor originating from the nasal cavities requires a comprehensive and multidisciplinary approach. Our
retrospective study focuses on shedding light on the distinctive aspects of managing this uncommon condition based
on our experience at the Radiotherapy Oncology Department of Mohammed VI University Hospital in Marrakech,
Morocco, over a 6-year period from 2016 to 2021. The majority of the patients in our cohort were male, constituting
60% of the cases, resulting in a male-to-female ratio of 1.5. The mean age at diagnosis was 25.8 years, highlighting
that this condition can affect individuals in their prime years of life. Clinical and paraclinical data analysis revealed
that 80% of the patients were classified as Kadish stage C, indicating advanced disease, while 20% were categorized
as Kadish stage D, reflecting even further progression. As for patient management, it involved a multimodal treatment
approach combining surgery with adjuvant radiotherapy in 3 patients, radiotherapy with chemotherapy in one patient,
and a combination of all three therapeutic modalities in one patient. Survival outcomes were modest, with a median
survival of 15 months. The aggressive nature of esthesioneuroblastoma requires a proactive and collaborative approach
involving oncologists, surgeons, radiation therapists, and pathologists. The rarity of this tumor underscores the
importance of knowledge-sharing and collaborative efforts among medical professionals to establish standardized
guidelines for its management.
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INTRODUCTION management, spanr)ing surgical, radiotherapeutic, and
chemotherapeutic interventions, have been explored
extensively in previous studies. However, we have
noticed an absence of randomized controlled trials,
leading to the lack of standardized treatment protocols.

Esthesioneuroblastoma (ENB), also referred to
as olfactory neuroblastoma, stands as a rare and
malignant neuroepithelial tumor primarily located

within the nasal cavities. It was initially described by In li : ‘g .
o . , ght of this, we present in this paper the experience

Bgrger (1924?. (1) Despite |t§ recognition, the precise of the Radiotherapy Oncology Department at

origin of this tumor remains unknown. However, Mohammed VI University Hospital in Marrakech,

prevailing research suggests |_ts genesis f“’m the t?as_al Morocco, in EBN management through a series of 5
cells of the olfactory neuroepithelium, localized within cases

the upper third of the nasal fossae. While commonly

emerging from structures like the cribriform plate, nasal
septum, superior, and middle turbinates, it occasionally CLINI%’S;E&E;EI\Q;Q;;QQ study involving

manifests in atypical sites including the inferior .
five cases who underwent treatment for

turbinate, ~maxillary ~ sinus, ~vomeronasal organ Esthesioneuroblastoma at our department Between
Jacobson's organ), sphenopalatine ganglion, or
( gan),  sphenop gang 2016 and 2021.

olfactory placodes. (2)

This cohort accounted for 11.4% of all
sinonasal neoplasms that received care within our
institution during the same period of time (Table 1).

EBN constitutes merely 3 to 5% of all
sinonasal neoplasms. (3) Due to its inherent
aggressiveness and propensity for metastasis, this tumor
has garnered substantial attention. The intricacies of its
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The cohort comprised of two female and three
male patients, with an average age of 25.6 years,
spanning from 6 to 53 years. The mean duration from
symptoms onset to the first medical visit was 3.2
months. Tumor localization was observed in the
maxillary region in three patients, while the remaining
two exhibited nasal fossae involvement. Clinical
presentations prominently featured nasal obstruction
and headaches in four patients, followed by instances of
epistaxis and jugal swelling noted in three patients.

An exhaustive staging evaluation showed that
the tumors were staged as Kadish stage C in four
patients and stage D in one patient (Figure 1).

Affirmative diagnosis was  conclusively
established via anatomopathological study of biopsied
specimens across all five patients. This diagnostic
process was complemented by an immunohistological
investigation, which unveiled proliferative neoplastic
formations characterized by undifferentiated round
cells. Notably, one patient exhibited a Hyams grade 11
classification, indicative of a moderate degree of
cellular differentiation, while another patient manifested
a grade Il categorization, underscoring a higher degree
of cellular dedifferentiation and potentially more
aggressive  behavior  within  this  distinctive
histopathological spectrum. The immunohistochemical
findings of our patients are elaborated upon in Table 2.

Regarding the therapeutic approach, surgical
intervention was pursued by 60% of the patients, either
as a primary measure (20%) or subsequent to initial
chemotherapy (40%). Notably, one patient underwent a

naso-maxillary segmental maxillectomy through a
transfacial surgical approch. Another patient underwent
a two-stage procedure, initially encompassing a
complete excision via craniotomy, followed by a
subsequent tumor resection of the endonasal component
through a transfacial approach. The third patient
underwent a distinctive fragmented tumor excision
using an endoscopic approach.

Radiotherapy was employed as an adjuvant
approach in three patients and as a primary modality in
two patients. The administered radiation dose varied
from 50.4 to 70 Gray, delivered in a conventional
fractionation scheme of 1.8 to 2 Gray per fraction.

Among our adult patients, the most prevalent
chemotherapy protocol featured Etoposide and
Cisplatin, administered in a neoadjuvant context for
three patients and in a concurrent way for one patient.
Pediatric  patients were subjected to primary
chemotherapy as per the HR-NBL-MA/10 protocol
encompassing a combination of Carboplatin, Etoposide,
Vincristine, Doxorubicin, and cyclophosphamide.

The clinical evolution was characterized by an
initial transient remission, subsequently succeeded by a
progressive advancement of both local and systemic
disease ultimately leading to a median survival of 15
months (Figure 2).

All  the  Socio-demographic, clinical,
therapeutic, and evolutionary characteristics of our
cohort were summarized in Table 3.

Table 1: Frequency of ENB among sinonasal tumors in our institution

Year 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | Total

ENB 1 1 - 2 - 1 5

All sinonasal tumors | 7 9 5 11 7 5 44

Percentage 14% | 11% | - 18% | - 20% | 11.4%

Table 2: Results of the immunohistochemical study in our patients
Antobody | Anti Anti-pan Anti Anti Anti Anti | Anti
chromogranin | cytokératin | synaptophysin | neurofilament | PS100 | CD99 | Ki 67

Patient1 | +++ ND +++ +++ NA NA ND
Patient2 | +++ - +++ +++ + NA ND
Patient 3 +++ +++ +++ + +++ + 70%
Patient 4 +++ +++ +++ +++ +++ - 80%
Patient5 | + + + NA +++ NA 80%

(+++) strong positivity; (+) weak positivity; (-) negativity; (NA) Not available

Table 3: Socio-demographic, clinical, therapeutic, and evolutionary characteristics of our cohort

Patient 1 Patient 2 Patient 3 Patient 4 Patient 5
Age 6 years 22 years 53 years 20 years 24 years
Sex Male Female Female Male Male
Time before | 2 Months 1 Months 3 Months 8 Months 2 Months
diagnosis
Tumor Right Maxillary Left Maxillary Ethmoido- Nasal Fossa Ethmoido-nasal
Localization | Sinus Sinus Maxillary Sinus
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Patient 1 Patient 2 Patient 3 Patient 4 Patient 5
Kadich C D C C C
stage
Treatment Primary Primary Primary Primary Primary surgery
chemotherapy with 3 | chemotherapy chemotherapy chemotherapy via craniotomy
cycles of with 3 cycles of | with 3 cycles of | with 3 cycles of | and tumor
Carboplatin, Etoposide — Etoposide — Etoposide — resection through a
Etoposide, Cisplatin Cisplatin Cisplatin transfacial
Vincristine, followed by followed by followed with approach,
Doxorubicin and surgery then Radiotherapy at | endoscopic followed by
Cyclophosphamide adjuvant a dose of 66 Gy | surgery then adjuvant
followed by Radiotherapy at Radiotherapy at | radiotherapy at the
Radiotherapy 50.4Gy | a dose of 60Gy the dose of 70 dose of 60 Gy and
Gy concurrent
chemotherapy
with Etoposide-
Cisplatin
Survival 20 months 11 months 15 months 9 months 18 months
A B

Figure 1: Brain MRI of patient 5 in axial T1 and T1 Gado sequences, showing an ethmoido-nasal aggressive tumor with

Figure 2: Favorable outcome of patient 4 after treatment in terms of clinical improvement (A) Vs (C) and radiological changes

Before treatment

After treatment

(B) Vs (D)

extension towards the right orbit and heterogeneous contrast enhancement after Gadolinium injection
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DISCUSSION

Esthesioneuroblastoma is an exceedingly rare
malignancy within the spectrum of nasosinus tumors. It
comprises a mere 3 to 5% of all sinonasal neoplasms,
emphasizing its uncommon occurrence [3]. The medical
literature has documented approximately 1500 cases, a
number that further accentuates its rarity. Interestingly,
the observed increase in reported cases in recent years
is more likely attributed to improved diagnostic
methods rather than an actual surge in disease
frequency [4].

ENB presents several clinical difficulties that
contribute to its diagnostic and therapeutic challenges.
The tumor's clinical manifestations stem from its
anatomical location and invasive nature. Given its
origin in the upper nasal vault, patients often present
with non-specific symptoms initially, leading to delayed
diagnosis. These vague symptoms may encompass
headaches, nasal obstruction, and epistaxis.

The diagnostis of ENB necessitates a
combination of imaging modalities by computed
tomography (CT) scans and magnetic resonance
imaging (MRI), crucial for delineating the extent of
tumor invasion and guiding treatment planning.

Additionally, tissue biopsy and
histopathological examination remain the gold standard
for definitive diagnosis, revealing characteristic
neurofibrillary patterns and pseudo-rosette formations,
as initially described by Berger in 1924 [1].

In 1957, Mendeloff described 2 subtypes of
ENB. The first subtype, characterized by
undifferentiated round or oval cells forming islands and
sheets, suggests a degree of cellular heterogeneity. The
limited mitotic activity and pseudo-rosettes indicate a
less aggressive behavior. In contrast, the second
subtype, featuring true rosettes lined by cylindrical
epithelium, hints at a more organized cellular
arrangement and potentially a higher degree of
differentiation. These distinct subtypes underscore the
intricate heterogeneity of ENB, which could contribute
to variations in clinical behavior and prognosis [5].

The grading system proposed by Hyams in
1988 offers a stratified understanding of the tumor's
aggressiveness by evaluating key histopathological
features, as mitotic activity, nuclear polymorphism,
extent of fibrillar matrix and the presence of necrosis.
This grading system thus aids in the determination of
treatment strategies and provides a glimpse into the
potential outcomes for patients [6].

The emergence of immunohistochemistry has
marked a pivotal milestone in the diagnosis of ENB.
This methodology has significantly refined the
identification of tumor cells by employing specific
markers that encompass both neuroendocrine and

epithelial ~ features. =~ Among  these  markers,
synaptophysin and neuron-specific enolase play a
paramount role [7].

Within the therapeutic arsenal against ENB,
surgical treatment remains the foremost approach and
emerges as an independent determinant of both
progression-free survival and overall survival of this
disease [8]. The choice of surgical technique hinges
primarily upon the initial tumor stage and the patient's
overall health status.

For localized tumors, the transcraniofacial
approach remains the technic or reference [9].
However, the evolution of endoscopic surgical
techniques over the past decade has yielded comparable
oncological outcomes, concurrently curtailing surgical
morbidity and reducing hospitalization duration,
especially for tumors categorized as Kadish stage A or
B [6].

Notably, a meta-analysis conducted by Higgins
in 2011, encompassing 266 patients with 47% afflicted
by ENB, discerned akin oncological outcomes for both
modalities in the context of Kadish A and B tumors,
although the same level of efficacy was not validated
for stage C and D tumors [10].

We suggest that these results should be
interpreted cautiously since all these studies are based
on small patient groups, many exclude patients with
locally advanced tumors, and all have relatively short
follow-up durations to conclude on the equivalent
therapeutic efficacy of endoscopic and transcraniofacial
surgery.

Despite the lack of high-level evidence studies,
adjuvant radiotherapy is currently considered the
standard treatment following surgery, whether it was
histologically complete or not. Several retrospective
studies have shown benefits in terms of local control
with the addition of adjuvant radiotherapy, sometimes
demonstrating  significant  differences in local
recurrence-free survival between exclusive radiotherapy
or surgery and a combined approach. However, no
long-term overall survival benefit from adjuvant
radiotherapy has been demonstrated [11-13].

Exclusive radiotherapy, on the other hand,
should not be considered except in cases of absolute
contraindication to surgery, due to significantly lower
rates of local control and specific survival compared to
the combined approach [6, 14].

Thus, the analysis of the Surveillance,
Epidemiology, and End Results (SEER) database by
Jethanamest et al., found an average specific survival
duration of 92.8 months for patients treated with
exclusive irradiation, compared to 216.8 months for
combined treatment (p < 0.02) [13]. Preoperative
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radiotherapy has been tested with doses of 50 to 60
Gray, associated with chemotherapy such as Cisplatin +
Etoposide for Kadish stage C tumors, resulting in a
significant rate of complete pathological response but
also a considerable rate of complications [15].

Lymph node involvement, initially considered
rare in this pathology at around 10%, [16] appears more
frequent in recent series, likely due to improved
imaging techniques, with initial lymph node
involvement rates reaching up to 50% for advanced
tumors [17]. This leads us to consider the potential
benefit of prophylactic cervical lymph node irradiation,
which has been the subject of several studies with
contradictory results [18-20]. Although there is no high-
level evidence on this topic, in the majority of studies,
there is a high lymph node recurrence rate (20 to 45%)
for advanced tumors at diagnosis, which may prompt
discussion of prophylactic lymph node irradiation,
particularly for advanced tumors, notably Kadish C and
D [21, 22].

The prescribed dose of radiotherapy varies
greatly among studies, ranging from 50 to 70 Gray, and
varies depending on the technique used. Dose escalation
to 70 Gray, which was previously difficult to achieve in
conformal radiotherapy due to the proximity of critical
organs to the tumor, such as the eyes, brainstem, optic
chiasm, and brain, is currently feasible if intensity
modulation techniques are used [18, 23].

Theoretically, chemotherapy regimens akin to
those employed in neuroblastoma, small cell lung
carcinoma, and neuroectodermal tumors are applied in
the context of ENB due to their histological
resemblance.  This includes Cyclophosphamide,
Vincristine,  Doxorubicin, Isofosfamide, or a
combination of Etoposide and Cisplatin [24, 25].

Chemotherapy has been proven highly
effective in patients with high-grade ENB (Hyams
grade Il or IV) compared to those with low-grade
tumors. Typically, in patients with high-grade ENB, the
treatment of choice is complete tumor resection
followed by adjuvant chemotherapy [26, 27].

A literature review on systemic treatment of
sino-nasal cancers published by Bossi et al., in 2015
suggests that chemotherapy can only be suggested and
not recommended due to lack of evidence [28].

Nevertheless, a meta-analysis conducted by the
Mayo Clinic on 118 patients, studying the combination
of chemotherapy with surgery and/or radiotherapy,
showed improved survival compared to monotherapy or
no therapeutic intervention (P < 0.001) [29].

CONCLUSION
Esthesioneuroblastoma is a rare malignancy of
the sinonasal tract, that continues to be a challenging

entity both in terms of diagnosis and therapeutic
management. Despite its low prevalence, recent
advancements in diagnostic capabilities have led to an
increased number of reported cases. The management
landscape involves intricate decisions, with surgery
serving as the cornerstone treatment, tailored to the
tumor's initial stage and patient-specific factors.
Adjuvant radiotherapy, while enhancing local control,
has yet to show a definitive advantage in long-term
overall survival. Chemotherapy, with regimens modeled
after histologically similar tumors, emerges as an
essential tool, especially for high-grade ENB. Our study
contributes to the existing body of knowledge by
offering insights into the epidemiology, clinical
presentation, histological features, and treatment
paradigms for ENB in our region. But further studies
should be conducted to refine our understanding and
treatment strategies for this challenging neoplasm.
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