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Treatment and Prognosis for an Esthesioneuroblastoma over
a 20-Year Period: Impact of Treatment Era

Chang Hoon Song, M.D.*, Il Han Kim, M.D.**" Hong-Gyun Wu, M.D.*%",
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Purpose: To report on the changes in the patterns of care and survival over time for esthesioneuroblastoma.
Materials and Methods: We retrospectively analyzed 42 previously untreated and histologically confirmed
esthesioneuroblastoma patients seen between March 1989 and June 2007. According to Kadish’s classification,
3 patients (7%) were stage A, 6 (14%) at stage B, and 33 (79%) at stage C. Of the 33 Kadish C patients, 19
and 14 patients were treated from 1989 through 2000 and from 2001 through 2007, respectively. Treatment
included surgical resection, radiotherapy, chemotherapy, or a combination of these methods. Chemotherapy was
administered to 8 of 19 patients (42%) seen from 1989 through 2000, whereas all of the 14 patients seen from
2001 through 2007 received chemotherapy (p<0.001). No patient was treated by three—dimensional conformal
radiotherapy (3D—CRT) from 1989 through 2000, however 8 of 14 patients (67%) seen from 2001 through 2007
underwent 3D-CRT (p<0.001). The median follow—up time for surviving patients was 6.5 years (range, 2.2~
15.8 years).

Results: The 5-year overall survival (OS) and progression—free survival (PFS) rates for the entire cohort were 53%
and 39%, respectively. The 5-year OS was 100% for Kadish stages A or B and 39% for stage C (p=0.007). For
patients with stage C disease who were treated from 1989 to 2000 and from 2001 to 2007, the 5—year OS rate
was 26% and 59% (p=0.029), respectively and the corresponding 5—year PFS rate was 16% and 46% (p=0.001),
respectively. Intraorbital extension and treatment era (1989~ 2000 vs. 2001 ~2007) were found as independent
factors for OS and PFS in a multivariate analyses.

Conclusion: The results of this study suggest that treatment era, which features a distinction in treatment
modality and technique with the introduction of 3D-CRT, may be the cause of improved OS and PFS in Kadish
stage C patients. To achieve better outcomes for patients with Kadish stage C, combined chemoradiotherapy,
especially 3D-CRT, is recommended in addition to surgery.
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Introduction

Esthesioneuroblastoma or olfactory neuroblastoma is a rare
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malignancy originating in the upper nasal cavity and accounts
for only about 3% of all intranasal tumors.” The discase
usually occurs in the fifth to sixth decades of life, although it
is unclear whether there is a unimodal or a bimodal peak in
incidence by age.l) There appears to be no predilection for
gender.” As in other intranasal tumors, initial symptoms are
non-specific and include nasal obstruction, epistaxis, hyposmia,
and exophthalmos in correlation to the extent of tumor. The
most commonly used staging system was developed by Kadish
et al.” This system divides tumors into 3 stages: stage A
tumors are limited to the nasal cavity; stage B tumors involve
the nasal cavity and paranasal sinuses; and stage C tumors

extend beyond the nasal cavity and paranasal sinuses.
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Due to the rarity of esthesioneuroblastoma and inconsistent
treatment, the optimal management is still controversial. Sur-
gery or radiotherapy is still used by some institutions as a
single modality,” while many other institutions favor surgery
followed by radiotherapy.® The use of combined modality
treatment with surgery, radiotherapy, and chemotherapy in
various combinations has been increasingly adopted over the
past few years.m

Because our previous studyg) comprised of patients treated
between 1979 and 1997 showed a disappointing outcome
compared with contemporary literatures, we examined out-

comes and prognostic factors in patients treated recent 20

years.

Materials and Methods

From March 1989 to June 2007, a total 42 patients with
esthesioneuroblastoma were treated with curative intent at the
Seoul National University Hospital. The diagnosis of esthe-
sioneuroblastoma was based on histopathologic features and
confirmed with immunohistochemical staining in 78% of
patients. Medical records of all patients were reviewed for
clinicopathologic features, therapeutic modalities, and tumor
recurrence. Available clinical and radiologic informations
about tumor extent were used to stage patients who were
initially seen with primary disease using Kadish staging
system retrospectively.” The entire group comprised an even
proportion of 50% men and 50% women. The median age at
diagnosis was 38 years (range, 4 to 65 years). The symptoms
at presentation were varied with the most common symptom

of nasal obstruction (Table 1).

Table 1. Presenting Symptoms and Signs of Esthesioneuro-
blastoma in all 42 Patients

No. of patients (%)

Nasal obstruction 22 (52)
Epistaxis 14 (33)
Headache 13 (31)
Visual disturbance 10 (24)
Rhinorrhea 9 (21)
Proptosis 8 (19)
Hyposmia-anosmia 7 (17)
Facial pain 6 (14)
Facial mass 2 (5)
Epiphora 1 (2
Mental change 1(2)

Twenty patients (48%) underwent surgery, either without
further therapy (n=4), combined with radiotherapy (n=8), che-
motherapy (n=3), or both of radiotherapy and chemotherapy
(n=5). Seventy-five percent of surgery was craniofacial re-
section (CFR). Clear resection margins were obtained in 5
patients of these 15 patients who received CFR. Five patients
were managed with extracranial surgical excision. Clear mar-
gins of resection were achieved in 3 patients who received
extracranial surgical excision.

Thirty-one (74%) patients received radiotherapy. Radio-
therapy was conducted postoperatively in 12 patients, pre-
operatively in 1 patient, and as a definitive treatment in 18
patients. Irradiated doses ranged from 41.8 to 78.3 Gy with
the median value of 55.8 Gy. In two patients, radiotherapy
was discontinued at 45 Gy and 46.8 Gy respectively because
of tumor progression and patient’s request. Twenty-three of 31
(74%) patients were treated with conventional radiation
techniques while 8 patients with three-dimensional conformal
radiotherapy (3D-CRT).

Twenty-eight (67%) patients received any kind of chemo-
therapy as their initial treatment. Nineteen patients received
neoadjuvant chemotherapy, three of whom were also treated
with adjuvant chemotherapy after the completion of radio-
therapy. Objective response was observed in 11 of 19 patients
(58%). Chemotherapy was the only form of treatment in 4
patients. Twenty-one (75%) patients received etoposide, ifo-
sfamide, and cisplatin and 4 patients (14%) etoposide and
cisplatin.

The median follow-up for surviving patients was 6.5 years
(range, 2.2 to 15.8 years). Overall survival (OS) and
progression-free survival (PFS) rates were estimated by using
the Kaplan-Meier method and compared by log-rank test. All
time-to-failure end points were calculated from the initiation
of first treatment. Receiver operating characteristic curves were
generated to define the cutoff point of treatment era. Age, sex,
performance status, treatment era, skull base penetration,
intraorbital extension (IOE), trimodality treatment including
surgery, chemotherapy and radiotherapy, craniofacial resection,
resection margin status, surgeon, radiation dose, 3D-CRT, any
kind of chemotherapy, and neoadjuvant chemotherapy were
evaluated for prognostic factors in univariate analysis. Mar-
ginally significant factors (p<0.15) on univariate analysis

were subjected to multivariate analysis with forward-stepwise
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logistic regression to assess their relative importance. Cross
tabulations for identified factors were done with Pearson’s chi

square test or Fisher’s exact test.

Results

The 5-year OS and PFS rates for all patients were 53% and
39%, respectively. No one is dead in nine patients with stage
A or B, whereas 21 of 33 patients with stage C were died at
the time of analysis. Due to the great discrepancy of survival
in Kadish stage C, following analyses were limited to 33
patients with Kadish stage C.

IOE, treatment era (1989~2000), and trimodality treatment
were significant for impaired OS (p=0.006, p=0.029, and
p=0.041, respectively). The 5-year OS was 59% for patients
treated in the later era (2001~2007) and 26% for patients
treated from 1989 to 2000 (Fig. 1). IOE and treatment era
remained significant in the multivariate analysis. Patients with
IOE had a 3.6-fold risk of death (83% vs. 52%; 95%
confidence interval [CI], 1.4 to 8.9; p=0.007) and patients who
have been treated between 1989 and 2000 had a 3.0-fold risk
of death compared with patients treated from 2001 to 2007
(84% vs. 36%; 95% CI, 1.1 to 8.3; p=0.030).

IOE, treatment era, and trimodality treatment were also
significant univariate factor for the PFS (p=0.003, p=0.001,
and p=0.012, respectively). The 5-year PFS was 46% for
patients treated in the later era (2001~2007) and 16% for
patients treated from 1989 to 2000 (Fig. 2). In addition to

these factors, introduction of chemotherapy was also important
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Fig. 1. Overall survival curves according to the two treatment
eras (1989~2000 vs. 2001 ~2007) in Kadish stage C.
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for PFS (p=0.045). Multivariate analysis for PFS also revealed
IOE and treatment era as an independent factor (p<0.001 and
p=0.001, respectively).

Surgically induced complications occurred in 3 patients.
Two patients suffered from wound abscess. One patient
experienced rhinorthea of cerebrospinal fluid. Radiation

necrosis on brain was developed in one patient.

Discussion and Conclusion

Esthesioneuroblastoma often presents with vague symptoms
such as nasal obstruction, epistaxis, and headache. Therefore,
many patients were found at an advanced stage.”'*'" Most
patients of this study were also Kadish C stage. We observed
a 5-year OS rate of 53% and a PFS rate of 39% for stage C
patients. Treatment outcomes of the current study were com-

56,12,13
) and favorable com-

parable with other historic controls
pared to our previous report.g) Our previous study was
comprised of patients who were treated during 1979 and 1997.
The 5-year OS rate improved from 20% for former study to
53% for current study. Multivariate analyses in current study
also revealed that IOE and treatment era were independent
factors for OS and PFS. To find out differences between
groups, cross tabulations for each IOE and treatment era were
made. There was no difference according to IOE. Cross-
tabulations for the two treatment eras (1989~2000 vs. 2001 ~
2007) revealed no differences between them concerning age,
sex, performance status, skull base penetration, trimodality

treatment, radiotherapy, surgery, craniofacial resection, and
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Fig. 2. Progression-free survival curves according to the two
treatment eras (1989~2000 vs. 2001~2007) in Kadish stage C.
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resection status (Table 2). Chemotherapy was given to 8 of
the 19 patients (42%) in the era of 1989~2000, whereas all
of the 14 patients in the era of 2001~2007 received
chemotherapy (p<0.001, Table 2). No one was treated with
3D-CRT from 1989 through 2000, however 8 of the 14
patients (67%) between 2001 to 2007 underwent 3D-CRT (p
<0.001) (Table 2). Furthermore, patients who received sur-
gery were lesser in the era of 2001~2007 compared to the
era of 1989~2000 (p=0.073) (Table 2). However, chemo-
therapy and 3D-CRT failed to show significant association
with OS and PFS in univariate analyses. Therefore, we cannot
simply ascribe improved outcomes in the era of 2001~2007
to chemotherapy or 3D-CRT. However, it might be explained
by gradual evolutions of treatment quality and technique of
radiotherapy, chemotherapy, or surgery. Spaulding et al.'”
already mentioned about the importance of the treatment era.
In their study, PFS rate for Kadish C stage improved from
0% for patients in the era of 1959~ 1975 to 43% for those in
the era of 1975~1985. As in our experience, IOE was a
significant predictor of PFS in the experience of Gruber et

15)

al.”” To our surprise, IOE was associated with distant

Table 2. Cross-tabulations according to the Two Treatment
Eras in Kadish Stage C

Treatment era

Parameter No. 1989~ 2001~ p-value
2000 2007

Age <50 22 13 9 0.803
>50 11 6 5

Sex M 19 11 8 0.966
F 14 8 6

SBP* No 11 6 5 0.803
Yes 22 13 9

I0E" No 21 13 8 0.506
Yes 12 6 6

Trimodality No 29 18 11 0.288
Yes 4 1 3

Radiotheapy No 7 5 2 0.670
Yes 26 14 12

3D-CRT' No 18 14 4 <0.001
Yes 8 0 8

Chemotherapy  No 11 11 0 <0.001
Yes 22 8 14

Surgery No 19 8 11 0.073
Yes 14 11 3

Resection status Ro, Ry 7 5 2 0.670
Ry, Bx 26 14 12

*skull base penetration, Tintraorbital extension, T three-dimen-
sional conformal radiotherapy

metastasis (p<0.001), not with local failure (p=0.451). Based
on our observation, we recommend chemotherapy in case of
IOE.

In conclusion, we have shown better OS and PFS in stage
C esthesioneuroblastoma patients treated in the later era (2001
~2007) compared to those treated in the earlier era (1989~
2000). We could not find any differences between two eras
except chemotherapy and 3D-CRT. Based on our observation,
to improve outcomes for Kadish C esthesioneuroblastoma, we
recommend combined chemoradiotherapy, especially 3D-CRT,

in addition to surgery.
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