
O lfactory neuroblastoma (ONB) is a malignant 
neuroectodermal tumor that originates from the 

olfactory membrane of the sinonasal tract [1].  Despite 
the availability of multimodal treatments such as sur-
gery,  radiotherapy,  and chemotherapy,  a subset of 
patients with ONB experience recurrence over a long-
term clinical course [2].  Early detection of recurrence 
after treatment is important because recurrence is asso-
ciated with overall survival [2].  In detecting the recur-
rence of ONB,  fluorine-18-fluorodeoxyglucose positron 
emission tomography (FDG-PET) showed efficacy [3 , 4].

Recurrence is common in ONB cases,  with the major 
patterns of recurrence including local recurrence,  node 

metastasis,  and distant metastasis [5].  Intracranial 
recurrence of ONB has been reported [6-10],  but 
radiological findings in such cases have been attributed 
to recurrent solid tumors.  Here,  we report a rare case of 
cystic intracranial repeated recurrences of ONB without 
accumulation on FDG-PET.

Case Report

A 66-year-old man presenting with rhinorrhea 
underwent a biopsy of an intranasal lesion at a previous 
otorhinolaryngological hospital and was pathologically 
diagnosed with ONB.  He was referred to the Department 
of Otolaryngology at our hospital and underwent neo-
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A 66-year-old man underwent multimodal treatment for olfactory neuroblastoma (ONB).  When he was 
72 years old,  a cystic intracranial lesion without accumulation on fluorine-18-fluorodeoxyglucose positron 
emission tomography was detected.  Surgical resection was performed when the patient was 73 years old.  The 
pathological examination revealed recurrence of ONB,  and the patient underwent focal irradiation.  At age 81,  
he presented with a second recurrence in the right occipital lobe with radiological and pathological findings 
similar to the prior recurrence.  This case suggests that pathological confirmation should be considered in cases 
with atypical radiological findings following the treatment of ONB.
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adjuvant chemotherapy with cisplatin.  After 1 month,  
he underwent surgical resection of the residual tumor 
(Fig. 1A) with combined surgery using an endoscopic 
transnasal approach and bifrontal craniotomy.  The dura 
mater of the anterior skull base was incised to examine 
the olfactory bulb.  Gross total resection of the lesion 
with radical dissection of the olfactory bulb,  nasal sep-
tum,  bilateral middle nasal concha,  and frontal sinus 
mucosa was performed.  The dura mater was recon-
structed where the filum olfactorium had been pene-
trated using a pericranial flap.  We grossly confirmed 
that the tumor had not invaded the dura mater of the 
anterior skull base.  Pathological examination revealed 
densely accumulated tumor cells with round nuclei on 
hematoxylin and eosin (H&E) staining of specimens 
from both the nasal cavity and olfactory bulb 
(Fig. 1B-E),  and positive immunohistochemical stain-
ing for synaptophysin (Fig. 1F).  The pathological diag-
nosis was ONB of Hyams histological grade 1 [1],  and 
the clinical stage was Kadish stage C [11].  The Ki-67 
labeling index was 20%.  The resection stump was nega-
tive for tumor cells.  He underwent focal irradiation 
(60 gray [Gy]) and was discharged from the hospital 
without evidence of a tumor.

Although FDG-PET was not performed for the ini-

tial tumor,  the patient was followed by FDG-PET in 
addition to magnetic resonance imaging (MRI) in the 
outpatient clinic.  When he was 72 years old,  75 months 
after the initial treatment,  FDG-PET of the head pre-
sented a lack of accumulation in the right intracranial 
space (Fig. 2A).  One month before FDG-PET,  the 
patient had a minor head injury.  On MRI,  a cystic 
intracranial extra-axial lesion on the right side showed 
high intensity on T2-weighted imaging (WI) and 
slightly high intensity on T1WI,  and it was hardly 
enhanced except for the cerebral veins on gadolini-
um-enhanced T1WI (Fig. 2B-D).  Although recurrence 
of ONB was considered,  the patient underwent burr 
hole drainage surgery with a suspicion of chronic sub-
dural hematoma (CSDH) based on MRI findings and 
negative accumulation on FDG-PET.  Xanthochromic 
fluid content was confirmed during surgery.  He was 
discharged from the hospital with reduction of the 
lesion (Fig. 2E) but was readmitted due to regrowth of 
the lesion after 8 months (Fig. 2F).  A second drainage 
surgery resulted in shrinkage of the lesion (Fig. 2G),  but 
it regrew to its initial size at 2 weeks postoperatively 
(Fig. 2H).  Next,  we performed surgical resection with 
frontotemporal craniotomy when the patient was 
73 years of age.  During surgery,  we confirmed a cystic 
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Fig. 1　 Radiological and pathological findings at the first surgery.  A,  Preoperative MRI (Gd-T1WI) showing a residual tumor located at 
the nasal cavity to the anterior skull base; B,  H&E staining of the specimen at the paranasal cavity (scale bar=1,000 µm) showing tumor 
cells located in the mucosa and bone; C,  H&E staining of the specimen at the paranasal cavity (scale bar=100 µm) showing dense round-
shaped tumor cells with large nuclei; D,  H&E staining of the specimen at the left olfactory bulb (scale bar=500 µm) showing tumor cells 
located in the olfactory nerve; E,  H&E staining of the specimen at the left olfactory bulb (scale bar=50 µm) showing dense round-shaped 
tumor cells with large nuclei; F,  Immunohistochemical staining of the synaptophysin showing positive staining in tumor cells (scale 
bar=50 µm).



lesion just under the dura mater (Fig. 3A).  The cystic 
lesion did not firmly adhere to the surrounding tissue,  
so the cyst wall was easily detached from the dura mater 
(Fig. 3B) and cerebral cortex (Fig. 3C).  Finally,  the 
lesion was resected en bloc (Fig. 3D),  and we could not 
find the apparent origin of the lesion.  Pathological 
examination revealed densely accumulated tumor cells 
located on the inner side of the cystic lesion on H&E 
staining (Fig. 4A-C).  The morphology and the positive 
immunohistochemical staining obtained for synapto-
physin (Fig. 4D) showed similarity to the specimen 
observed at the first surgery; therefore,  we diagnosed 
the lesion as a recurrence of ONB.  The Ki-67 labeling 
index was approximately 20%,  which was also similar to 
the first one.  The patient underwent additional focal 
irradiation (50 Gy).

At 96 months after the second irradiation,  when the 
patient was 81 years old,  MRI showed a subdural lesion 
in the right occipital lobe (Fig. 5A-C).  FDG-PET showed 
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Fig. 2　 Radiological findings after the first surgery,  chemotherapy,  and radiotherapy.  A,  FDG-PET performed 6 years after the first treat-
ment showing an intracranial lesion without FDG accumulation; B,  T2-weighted MRI showing an intracranial extra-axial lesion with high 
signal intensity; C,  T1-weighted MRI showing an intracranial extra-axial lesion with slightly high signal intensity compared with cerebrospi-
nal fluid; D,  Gadolinium-enhanced T1-weighted MRI showing no apparent enhancement in the lesion except in the cerebral veins; E,  CT 
performed 2 weeks after the first drainage surgery showing shrinkage of the lesion; F,  CT performed 8 months after the first drainage sur-
gery showing regrowth of the lesion; G,  CT performed 3 days after the second drainage surgery showing shrinkage of the lesion; H,  CT 
performed 2 weeks after the second drainage surgery showing regrowth of the lesion.
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Fig. 3　 Intraoperative findings at surgical resection (＊indicates 
the lesion).  A,  The lesion was located at the subdural space; B,  
The lesion was cystic and easily detached from the dura mater; C,  
The lesion was also attached to the cerebral cortex but was easily 
detached; D,  The lesion was resected en bloc.



96 Ishi et al. Acta Med.  Okayama　Vol.  76,  No.  1

A B C D

E F

Fig. 5　 Radiological and pathological findings at the third surgery.  A,  T2WI of MRI showing a high-intensity lesion in the subdural space 
of the right occipital lobe.  A nodule-like lesion is also observed in the cystic lesion; B,  T1WI of MRI showing the cystic lesion as low 
intensity; C,  Gd-T1WI of MRI showing enhancement in the wall of the cystic lesion,  while the inside of the lesion was not enhanced; D,  
FDG-PET showing negative accumulation at the cystic lesion; E,  H&E staining (scale bar=200 µm; inset,  scale bar=80 µm) showing 
tumor cells similar to the previous recurrence accumulating with a multilayered structure; F,  Cytological diagnosis of the fluid content of 
the cystic lesion (scale bar=20 µm) showing the presence of tumor cells.

Fig. 4　 Pathological findings of the speci-
men at the second surgical resection.  A,  
H&E staining (scale bar=1,000 µm) showing 
dense tumor cells located in the wall of the 
cystic lesion; B,  H&E staining (scale 
bar=100 µm) showing dense tumor cells on 
the inner side of the wall; C,  H&E staining 
(scale bar=50 µm) showing tumor cells with 
round nuclei resembling the specimen at the 
first surgery; D,  Immunohistochemical stain-
ing of the synaptophysin (scale bar=50 µm) 
showing positive staining in tumor cells,  just 
as in the specimen obtained in the first sur-
gery.
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a lack of accumulation (Fig. 5D).  Because the radiolog-
ical findings were similar to those for the previous 
recurrence,  the patient underwent resection surgery 
with suspicion of ONB recurrence.  Pathological exam-
ination showed tumor cells similar to the specimen 
obtained at the previous intracranial recurrence (Fig.5E).  
Moreover,  for the first time,  the patient underwent 
cytological diagnosis of the fluid content of the lesion,  
and tumor cells were found to be present (Fig. 5F).  The 
patient underwent additional focal irradiation (50 Gy) 
for the tumor bed with a diagnosis of intracranial 
recurrence of ONB.

Discussion and Conclusions

Some cases of subdural hematoma associated with 
dural metastasis of malignant neoplasms have been 
reported [12-25].  Although the radiological findings in 
the present case appeared similar to CSDH,  they dif-
fered from the findings described in previous reports.  
Subdural recurrence of ONB has also been reported 
[9 , 10],  but in these previous cases the tumor presented 
as a solid mass on MRI,  which differed from our case.  
To the best of our knowledge,  no case with cystic intra-
cranial recurrence of extracranial malignancies,  includ-
ing ONB,  has been previously reported.  We initially 
misdiagnosed the recurrent lesion in this case as CSDH,  
although the content of the lesion was xanthochromic 
fluid and not old hematoma,  which is generally observed 
in CSDH.  Because such subdural lesions present atypical 
radiological findings mimicking CSDH,  it is important 
to recognize the presence of cystic intracranial recurrence 
of ONB.  As shown in the second recurrence in this case,  
cytological diagnosis can be helpful in predicting 
malignant characteristics and should have been consid-
ered during the first drainage surgery.  It is unknown 
whether this intracranial recurrence is specific to ONB,  
as no other cases of such recurrence have been reported.

Although the mechanism of intracranial recurrence 
in this case was uncertain,  two possible causes were 
considered: hematogenous metastasis to the dura mater 
and arachnoid dissemination.  Among these possible 
mechanisms,  dural metastasis was considered less likely 
because the intraoperative findings showed intact dura 
mater that was easily detached from the lesion.  However,  
the intraoperative and histopathological findings did not 
suggest a definite mechanism of recurrence.  Although 
the resection stump was pathologically confirmed as 

negative for tumor cells,  the olfactory bulb or sur-
rounding dura mater would be considered possible sites 
of origin for the recurrence because the initial lesion 
had pathologically extended to the olfactory bulb.  
However,  MRI and operative findings did not reveal any 
apparent attachment between the recurrent lesion and 
olfactory bulb.

Previous studies have indicated a 75-77.7% positive 
rate for ONB on FDG-PET [3 , 4],  and 75% of recurrent 
tumors have been reported to be positive on FDG-PET 
[4].  While a subset of ONB cases are negative on FDG-
PET,  such cases would likely be misjudged in the post-
operative course.  Previous reports suggested that ONBs 
that have a negative result on FDG-PET are low-grade,  
well-differentiated malignancies [3] or are false nega-
tives due to the high physiologic glucose metabolism 
rate in normal brain tissue in cases with intracranial 
metastasis [4].  In the present case,  although the FDG-
PET findings for the initial tumor were not available,  
we consider that FDG-PET was unable to detect FDG 
intake in the tumor cells because the content of the 
lesion was liquid and the tumor cells existed only in the 
lesion membrane; in addition,  there was high FDG 
uptake in the surrounding brain.  A similar phenome-
non was noted in a case of cutaneous angiosarcoma 
with a metastatic pulmonary cystic lesion without 
hypermetabolic findings on FDG-PET [26].  While cys-
tic intracranial recurrence of ONB is extremely rare,  
such cases would be difficult to diagnose as recurrences 
on FDG-PET.  Fujioka et al.  have reported a case with 
intracranial recurrence of ONB with a negative FDG-
PET result [4],  but MRI showed a massive enhanced 
lesion.  The incidence of cystic intracranial recurrences 
like this is unknown.  To accurately diagnose recurrence 
in the follow-up of ONB cases,  pathological confirma-
tion should be considered in cases with atypical radio-
logical findings.  

In conclusion,  cystic intracranial recurrence of ONB 
is a rare presentation,  and it is difficult to diagnose due 
to the lack of accumulation on FDG-PET.  Pathological 
confirmation should be considered in cases with atypi-
cal radiological findings,  even if they have negative 
FDG-PET results.
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