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ABSTRACT

Objective: To investigate the clinical manifestations and diagnostic range of malignant masses presenting in the sinonasal tract of pediatric
patients and describe the outcomes of endoscopic surgery (EES).

Methods: A retrospective cohort analysis was conducted at a special and tertiary university hospital. The study included patients from birth
through 18 years of age with a diagnosis of malignant tumors in the sinonasal tract between 2006 and 2019. All the patients underwent en-
doscopic biopsy or surgery. The survival analysis was performed using Kaplan-Meier estimate and the comparison between groups with the
log-rank test.

Results: A total of 55 patients were analyzed. Rhabdomyosarcoma, lymphoma, and solitary fibrous tumors were the 3 major diagnoses in these
patients. The overall 5-year survival rate was 69.3%. The 5-year survival for each cancer type was 49.7% in rhabdomyosarcoma, 75.0% in lym-
phoma, and 83.2% in non-rhabdomyosarcoma solid tumors (p=0.018). Patients with a complete surgical resection had a higher 5-year survival
rate (82.9%) than patients with an incomplete resection or biopsy (42.5%) (p=0.084).

Conclusion: Soft tissue sarcomas are expectedly more common in pediatric patients with sinonasal malignant tumors. EES for malignant sin-
onasal tumors is a safe and effective treatment for excision of these lesions.
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rates by analyzing 55 pediatric patients with sinonasal malig-
nancy in this study.

Methods

Introduction

Malignant sinonasal tumors constitute only 1% of all tumors
and 3% to 5% of head and neck cancers (1). Theses tumors
are even rarer in children, and there are very few studies of si-
nus tumors in the pediatric population (2). Because symptoms
in children with malignant nasal tumors are non-specific for
months or even years, the majority of the tumors present only
at advanced stages and result in poor outcomes.

After approval of the study by the Eye and Ear, Nose, Throat
Hospital of Fudan University, a retrospective search was con-
ducted between November 2006 and December 2019 (Ap-
proval No. 2020123-1. Inclusion criteria were defined as age
between birth and 18 years and malignant disease of the nasal
cavity. Patients who had nasopharyngeal lesions, benign dis-
eases, and nasal or sinonasal metastases from a distant site

Pediatric malignant tumors have different characteristics in
histology, clinical features, and treatment outcome than adult

tumors. According to the previous studies, rhabdomyosarcoma
is the most common pathological pattern in pediatric patients,
followed by lymphoma, other sarcomas, and olfactory neuro-
blastoma (1, 3, 4). Treatment strategies for these children usu-
ally include surgery, radiotherapy, chemotherapy, or a combi-
nation of the above.

Considering the limited data available on malignant tumors
of the sinonasal tract in children, we aimed to evaluate types
of tumors, clinical features, treatment outcomes, and survival
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were excluded. For each patient, the reviewed data included
pathological diagnosis, age, sex, repeat admissions, tumor lo-
cation, surgical approach, follow-up, and the need for adjuvant
therapy.

The tumors were classified according to the World Health
Organization Classification of Tumors of the Head and Neck
2017, Fourth Edition.®* Computerized tomography (CT) and/or
magnetic resonance imaging (MRI) were performed on all the
patients before treatment.
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Table 1. Diagnoses according to WHO Classification (Fourth Edition)

Classification of cancers of the nasal cavity according to WHO Number of  Survivors Non-survivors Lost to
patients (%) (N) (N) follow-up
Malignant soft tissue tumors ~ Rhabdomyosarcoma 9 (16.4%) 4 4 1
Embryonal rhabdomyosarcoma 8 (14.5%) 2 6 0
Spindle cell rhabdomyosarcoma 3 (5.5%) 1 0 2
Leiomyosarcoma 1(1.8%) 1 0 0
Carcinomas Sinonasal undifferentiated carcinoma 2 (3.6%) 1 1 0
Small-cell neuroendocrine carcinomas 1(1.8%) 0 0 1
Non-intestinal type adenocarcinoma 2 (3.6%) 1 0 1
Borderline/low-grade Solitary fibrous tumor 7 (12.7%) 6 0 1
malignant soft tissue tumors
Hematolymphoid tumors Extranodal natural killer T-cell 1(1.8%) 1 0 0
lymphoma
Extraosseous plasmacytoma 7 (12.7%) 1
Neuroectodermal tumors Ewing sarcoma/PNET (primitive 3 (5.5%) 1
neuroectodermal tumors)
Olfactory neuroblastoma 3 (5.5%) 1 1 1
Other tumors Meningioma 1(1.8%) 1 0 0
Sinonasal ameloblastoma 1(1.8%) 0 0 1
Chondromesenchymal hamartoma 6 (10.9%) 6 0 0

Total

55 (100%)

WHO: World Health Organization.

Table 2. Clinical manifestations in patients

Manifestation

Number of patients (%)

Unilateral nasal obstruction

19 (34.5%)

Bilateral nasal obstruction

13 (23.6%)

Unilateral Nasal discharging

12 (18.2%)

Bilateral nasal obstruction 8 (14.5%)
Epistaxis 11 (20%)
Facial swelling 20 (36.4%)
Headache 11 (20%)
Vison loss 6 (10.9%)
Eye movement disturbance 5(9.1%)
Exophthalmos 10 (17.9%)
Hearing loss 2 (3.6%)
Weight loss 1(1.8%)

Main Points:

Rhabdomyosarcoma, lymphoma, and solitary fibrous tumors
were the 3 major diagnoses in children with nasal tract ma-

lignant.

The overall 5-year survival rate of the patients was 69.3%.

Endoscopic sur for malignant sinonasal tumors is a safe and
effective treatment for excision of these lesions.

The statistical analysis was performed using the Statistical
Package for Social Sciences software version 22.0 (SPSS Inc,
Chicago, IL, USA). The survival analysis was performed using
the Kaplan-Meier estimate and comparison between groups
with the log-rank test. A p value of < 0.05 was regarded as sta-
tistically significant.

Results

A total of 55 patients were identified within the age range of
0.5 to 18 years with a mean of 7.6 years (+5.23). There were 30
boys and 25 girls. The mean follow-up period was 43.0 months.

Diagnoses were classified into 6 major diagnostic categories
encompassing 16 histopathological subtypes (Table 1). Soft
tissue sarcomas were common, accounting for 38.2% of the
total number, among which the most common diagnosis was
rhabdomyosarcoma (16.4%), followed by embryonal rhabdo-
myosarcoma (14.5%). Additional diagnoses included solitary
fibrous tumor (12.7%), extraosseous plasmacytoma (12.7%),
and chondromesenchymal hamartoma (10.9%).

Clinical manifestations are outlined in Table 2. The most com-
mon presenting manifestations were nasal obstruction (36
patients), nasal discharge (20 patients), and facial swelling (20
patients). Other signs and symptoms included epistaxis, head-
ache, exophthalmos, vison loss, eye movement disturbance,
hearing loss, and weight loss. The median time from presen-
tation to diagnosis was 3 months, with a mean of 4.8 months
and range of 0.3 to 36 months.
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Figure 1. Kaplan-Meier survival curve for the entire cohort. The overall
5-year survival rate is 69.3%
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Figure 2. Kaplan-Meier survival curve for solid tumor (non-rhabdo-
myosarcoma), lymphoma, and rhabdomyosarcoma. Patients with
rhabdomyosarcoma have a significantly lower 5-year survival rate
than those with other solid tumors and lymphoma (p=0.018)
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Figure 3. Patients with a complete surgical resection showing a higher
5-year survival rate (82.9%) than those with only biopsy or an incom-
plete resection (42.5%) (p=0.084)

All the patients received endoscopic biopsy or resection for a
total of 15 biopsies, 4 incomplete resections, and 36 complete
resections. The children underwent CT or MRI and were evaluat-
ed for bleeding possibility carefully before biopsies or surgeries.

Of note, 12 patients were treated using a combined transfacial
and cranial approach, including labial sulcus incision or coronal
incision. A total of 42 patients underwent only surgery, 1 had
surgery combined with radiotherapy, 8 had surgery combined
with chemotherapy, and 4 had radiotherapy and chemothera-
py with surgery.
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Figure 4. a-d. Computerized tomography (CT) and magnetic reso-
nance imaging (MRI) scan of 2 patients before and after surgery. An
8-year-old boy with rhabdomyosarcoma. (a) Preoperative coronal MRI
showing strong contrast enhancement of the tumor located in the left
nasal cavity. (b) Contrast MRI performed 1 year after surgery showing
no evidence of recurrent tumor. A 9-year-old boy with chondromes-
enchymal hamartoma. (c) Preoperative CT showing a lesion located in
the left nasal cavity and the root of pterygoid process. (d) Contrast MRI
performed after 2 years showing no evidence of recurrent tumor

Of the patients, 12 were lost to follow-up, 27 survived, and 16
died of the disease. The overall 5-year survival rate was 69.3%
(Figure 1). The 5-year survival for each cancer type was 49.7%
for rhabdomyosarcoma, 75.0% for lymphoma, and 83.2% for
non-rhabdomyosarcoma solid tumors (p=0.018) (Figure 2).
Patients with complete surgical resection had a higher 5-year
survival rate (82.9%) than patients with an incomplete resec-
tion (42.5%) (p=0.084) (Figure 3).

Discussion

Malignant tumors of the paranasal sinuses in a pediatric pop-
ulation are rare and usually present at an advanced tumor
stage owing to the lack of early clinical symptoms. Non-spe-
cific symptoms, such as nasal obstruction and nasal discharge,
may persist for months and even years before diagnosis. These
complaints are very common in children and might be fre-
quently attributed to other diseases, such as allergic rhinitis
or adenoid hypertrophy. Patients who presented with non-
specific complaints were usually given a diagnosis later than
those who presented with focal manifestations (6). The in-
cidence of some focal symptoms in our study, like headache
and vison loss, may be underestimated because some young
children cannot describe their symptoms precisely. Although
the more frequent use of CT scanning in the evaluation of pre-
sumed sinusitis in children is facilitating the diagnosis of these
lesions, pediatricians and otolaryngologists should pay more
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attention to children with treatment failure or those present-
ing with ocular symptoms (7), (Figure 4).

Surgical biopsy for definitive pathological diagnosis is required
for any identified sinonasal mass. It usually requires general
anesthesia and specialized equipment, making the operating
room the best location for any surgical biopsy in a child.

A comparative study on adult nasal cavity malignancies report-
ed that squamous cell carcinoma is the most common histo-
logic tumor type (49.3%), followed by olfactory neuroblasto-
ma (13.2%) (8). The most common diagnosis in our study was
rhabdomyosarcoma (16.4%), which is consistent with previ-
ous research (6, 9, 10). Rhabdomyosarcoma accounts for 5%
to 8% of pediatric malignant tumors, and about 40% of them
originate in the head and neck region. It is the most common
sinonasal malignancy in children (11). Derived from undiffer-
entiated skeletal muscle, rhabdomyosarcoma is an aggressive
malignancy with a predilection for early metastases, often be-
fore significant local invasion occurs (11). With the largest se-
ries of rhabdomyosarcomas in children, Siddiqui (12) found the
5-year overall survival rate of rhabdomyosarcoma was 55.2%
+ 4.5% months. Our data showed that patients with rhabdo-
myosarcoma had a lower overall 5-year survival rate than those
with lymphoma and other non-rhabdomyosarcomas.

There is no standard treatment plan for malignancies of the
nasal cavity in pediatric patients because of the wide variety
of tumor types. Each patient needs to be treated according to
the guidelines for that particular histopathology. EES for ma-
lignant tumors in children is particularly challenging for several
reasons. First, the operating space in the nasal cavity in chil-
dren is narrow, the skull base is small, and the sinuses have not
fully developed (13, 14). Second, owing to the immature devel-
opment of the craniofacial complex and skull base, surgeons
need to pay attention to the differences in children’'s anatom-
ical structures and anatomical signs. Third, the surgical plan
needs to consider immature craniofacial structures to prevent
unnecessary sequelae.

A previous study suggested that surgical intervention is usually
limited to biopsy (11). In the past 20 years, endoscopic sinus
surgery technology has been widely used in the surgical treat-
ment of adult nasal skull base diseases. It is also being used
more and more in the treatment of children’s nasal skull base
diseases. Kassam et al. (13) have reported on the feasibility
and safety of EES in pediatric patients. These patients were
treated using a variety of endoscopic approaches to enter the
medial skull base lesions.

This study demonstrated that patients with complete tumor
resection have a higher 5-year survival rate than those with in-
complete tumor resection, even though the difference is not
statistically significant. It also illustrated that if conditions per-
mit, trying to completely remove a tumor may help the patient's
survival rate. However, the limited number of patients and their
diverse tumor pathology makes is impossible to perform a ro-
bust comparison of the survival rate. Studies with larger sample
sizes are needed to obtain more reliable research results.

Locally aggressive disease, especially when tumor is located
close to large blood vessels and important nerves, makes it is
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difficult to approach a negative margin even with open surgery.
The use of adjuvant therapies for pediatric tumors of the nasal
cavity depends on many factors, including histopathological
tumor type, initial extent of disease, and status of postoper-
ative margins (6). Radiation therapy is often favored over che-
motherapy because of local recurrence and positive margins
after surgery (15-17). Most of the pediatric literature describes
primary surgical resection of the tumor followed by postoper-
ative radiotherapy for olfactory neuroblastoma (18, 19). Che-
motherapy is required in all patients with rhabdomyosarcoma
because of its highly metastatic nature. Some patients in our
trial did not receive chemotherapy owing to other reasons,
such as economic considerations. Another dilemma in this age
group is the morbidity associated with adjuvant treatment of
the malignant disease, including the subsequently increased
risk of developing a second primary cancer (20).

The primary advantage of endoscopic surgery is less mor-
bidity and better cosmetic result than open surgery. It is a
suitable surgical approach for children. Most scholars cur-
rently believe that the goal of surgery is to remove the tumor
as much as possible, along with ensuring quality of life after
surgery. The circulating blood volume of children is signifi-
cantly smaller than that of adults. Therefore, it is particular-
ly important to carefully monitor blood loss during surgery.
Tachycardia, delayed capillary filling, and decreased urination
are early indicators of hypovolemia. Hypotension and sensory
changes are indicators of late volume failure (21). Therefore,
children are more likely to require intraoperative blood trans-
fusion than adults.

At present, malignant tumor treatment in children typically in-
volves combined treatments, including surgery, chemotherapy,
radiotherapy, immunotherapy, and gene therapy. Childhood is
a special period in which all organs of the body are in the de-
velopmental stage. The treatment plan should be based on the
child’s physical condition, tumor pathological classification,
tissue subtype, and clinical stage. The impact of treatment on
a child’s development must also be considered.

Soft tissue sarcomas are expectedly more common in pedi-
atric patients with sinonasal malignant tumors. EES for ma-
lignant sinonasal tumors is a safe and effective treatment for
excision of these lesions. Diagnosing a malignant tumor before
it spreads extensively in children may not only increase the
possibility of complete resection and rate of survival, but also
enable a less toxic treatment.
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