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INTRODUCTION 

Neuroblastoma is the most common extracranial pediatric solid tumor. It constitutes 7-8% of all pediatric 

cancers.1 Its incidence is of around 1 to 3 in 100,000 cases.2,3This accounts for 15% of total pediatric cancer-

related mortality.4Neuroblastoma is a malignancy of sympaticoadrenal lineage of the neural crest and thus it 

can arise at any site of sympathetic nervous system.5 It most frequently originates adrenal region (48%) 

followed by extra-adrenal retroperitoneum (25%), and chest (16%).1,5-7Forty-eight percent of patients found 

to have wide spread metastases at the time of presentation.7,8Most common sites of metastasis are bone 

marrow(70.5%), skeleton (55.7%), lymph nodes (30.9%), liver (29.6%), or intracranial and orbit(18.2%).9 

Neuroblastoma canrapidly metastasize to orbit. Orbital metastases occur in about 10%-20% of all patients. It 

Abstract 

Aim: To determine clinical characteristics including age, gender, presenting symptoms, 

systemic location involved, neuroblastoma stage, radiological & histological evidences, and 

outcome among children of neuroblastoma with orbital metastasis. 

Methods: PUBMED search and Ovid Medline search had been carried out for relevant 

literature on neuroblastoma with orbital metastases between 2000 -current. 

Case Report: A 18 months-old boy presented with low grade fever, anorexia, abdominal 

distension, weight loss and proptosis for 40 days. After detailed examination, radiological 

investigation and biopsy diagnosed as diagnosed a stage IV neuroblastoma with hepatic 

metastases and osseous metastatic lesion of left orbit and started on chemotherapy. 

Results: We came across 27 neuroblastoma cases with orbital metastases in our search. The 

mean age at diagnosis for all 28 patients was 28.49 months.  Adrenal gland (60.7%) was most 

frequently reported primary site of tumor. Proptosis (67.86%) and periorbital ecchymoses 

(60.71%) were found to be most common symptoms in neuroblastoma with orbital metastases. 

Keywords: neuroblastoma; orbital metastasis; adrenal tumor; proptosis; periorbital 

ecchymosis. 
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is indicated by proptosis and periorbital ecchymosis (raccoon eyes).7,8,10-12 These two signs are the most 

frequently noticed and classic signs of orbital metastasis.7,8 Other indications of orbital involvement are Horner 

syndrome,13-16opsoclonus/myoclonus,17 ocular motility defects,10,18 ptosis,18 and blindness.11,19Presence of 

orbital signs indicate extensive malignancy load and poor prognosis.20 

In the current paper, we have reviewed the cases of neuroblastoma with orbital metastasis and report a case of 

1½ year old boy diagnosed as neuroblastoma with orbital and hepatic metastases. Ethics approval for the 

current study was obtained from the ethical committee meeting, Noida International Institute of Medical 

Sciences, Greater Noida. All methods done in this study were in agreement with the ethical guidelines of the 

Helsinki declaration. 

 

CASE REPORT 

A one and half year-old boy visited Pediatric OPD with the complaints of low-grade fever, anorexia, 

abdominal distension, and weight loss for 15 days. His mother also complained of progressively increasing 

swelling of left eye for 5 days. On physical examination, patient was afebrile and moderate pallor was present. 

Per abdomen examination revealed non-tender, soft lump in right hypochondrium to right lumber quadrant up 

to midline. His weight was 7.2 kg (expected weight=12.2 kg) and height was 70 cm (expected height=87.8 

cm). Ophthalmological examination revealed inferior globe dystopia and proptosis of left eye (Figure 1 and 

2). Anterior segment was normal in both eyes. Fundus evaluation demonstrated choroidal folds in left eye, rest 

of the findings were normal in both eyes. UBM scan of left orbit showed large homogenous lesion superior to 

globe with mild to moderated spikes (Figure 3). The laboratory investigation revealed hemoglobin level 8g/dL, 

total leucocyte count 8,200/mm3, platelet count 32,500/mm3 and erythrocyte sedimentation rate 33.2mm in 

first hour. Twenty-four hour urinary vanilly-mandelic acid level was found to be elevated (68 µmol/mL; 

normal=0-10 µmol/mL). Bone marrow aspiration discovered infiltration with round cell indicative of 

neuroblastoma. Abdominal USG disclosed a large heterogeneously hypoechoic mass (78×30×24 cm in size) 

with multiple foci of calcification in right hypochondrium crossing midline causing mass effect and medially 

displacing aorta and inferior vena cava. Abdominal USG findings further supported by magnetic resonance 

imaging (MRI) which also revealed hepatic metastases. Contrast enhanced CT orbit findings reported a 

relatively well defined heterogeneously enhancing soft tissue mass lesion of size 32×25×27 mm in extraconal 

space of left orbit, possibly arising superolateral wall (frontal bone) of left orbit showing speculated/ ‘sun-ray’ 

periosteal reaction(Figure 4). Mass effect was evidenced by inferior and lateral displacement of left extra-

ocular muscles, optic nerve, and eye globe with proptosis. USG guided true-cut biopsy of abdominal mass 
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reveled neuroblastoma. Based on above-mentioned signs and investigations, child was diagnosed as a stage 

IVwith hepatic metastases and osseous metastatic lesion of left orbit. Department of Pediatric Oncology started 

chemotherapy (cisplatin, doxorubicin, etoposide, and ifosfamide) with injection ondansetron and injection 

ranitidine. On further following the child, he developed exposure keratopathy in affected eye(Figure 5). 

Unfortunately, child died while undergoing chemotherapy. 

 

 

Figure 1. The photograph of the 18-months-old boy of neuroblastoma with orbital metastases showing the 

proptosis and inferior dystopia on the day of presentaion. 

 

 

Figure 2. Day 4 photograph of the boy showing increased proptosis and dystopia. 
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Figure 3. Ultrasound biomicroscopy scan of left orbit showing homogenous lesion superior to globe with 

mild to moderated spikes. 

 

 

Figure 4. An axial contrast enhanced CT orbit reveal left eye proptosis and heterogeneously enhancing soft 

tissue mass lesion of size 32×25×27 mm in extraconal space of left orbit, possibly arising superolateral wall 

(frontal bone) of left orbit showing speculated/ ‘sun-ray’ periosteal reaction (arrow head). CT=computed 

tomography. 
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Figure 5. Day 11 photograph of the boy showing increased proptosis, palpebral conjunctiva congestion and 

corneal keratopathy. 

 

DISCUSSION 

Neuroblastoma has unexplained predisposition to orbital metastases causing proptosis, periorbital ecchymosis, 

and range of orbital manifestations.20 Orbital involvement often has extraosseous soft tissue components 

causing proptosis.10,21 Periorbital ecchymosis is detected in 28–33% of all cases and is because of obstruction 

of vessels by tumor cells.22-24 In 1999, DuBois et al. reported amplification of tumor MYCN, a poor prognostic 

marker in cases of neuroblastoma with orbital metastases.9International Neuroblastoma Risk Group (INRG) 

classification system and International Neuroblastoma Staging System (INSS) categorized tumors that are 

widely metastatic as Stages M and Stage IV,respectively.7,20In the current paper, we report a case of 1½ year 

old boy diagnosed as stage IV neuroblastoma with orbital and hepatic metastases who presented with proptosis 

as initial symptoms. We came to the diagnosis of neuroblastoma with the aid classical symptoms, radiological 

investigations, and distinctive histological features. Unfortunately, our patient succumbed to death on the 

course of treatment. PUBMED search had been carried out for relevant literature on neuroblastoma with orbital 

metastases between 2000 and 2020. Twenty-seven cases of neuroblastoma with orbital metastases were found 

(Table 1). 
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Findin
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Sugges
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Neuro
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ma 

Treatment Stag

e 

Final 

Outcom

e 

18 1969 42.6 

mont

hs 

F B/L 

periorbital 

ecchymosis, 

B/L painful 

proptosis 

R 

adrenal 

Present Present Chemothe

rapy 

IV Died of 

disease 

28 1970 21.5  M Reduced 

appetite, 

fever, 

hematuria, R 

ptosis, R 

subconjunctiv

al 

hemorrhage 

L 

adrenal  

Present Present Radiation 

and 

chemother

apy 

IV Died of 

disease 

38 1976 29.7 F Lethargic, 

purpura, 

thrombocytop

enia, 

anemia, R 

proptosis, R 

ecchymosis, 

R ptosis, B/L 

temporal 

tumor 

nodules 

L 

adrenal 

Present Present Resection 

of L 

adrenal, 

L 

metastatic 

lymph 

nodes, 

L 

nephrecto

my. 

Radiation 

and 

chemother

apy 

IV Died of 

disease 

48 

 

1977 34.8 F Irritability, 

dehydration, 

fever, 

lethargy, L 

proptosis 

 

L 

adrenal 

Present Present Resection 

of L 

adrenal, 

L kidney 

and L 

peri-aortic 

lymph 

nodes. 

Radiation 

and 

chemother

apy 

IV Died of 

disease 

58 1981 24.5 M Fatigue, fever, 

poor 

L 

adrenal 

Present Present Radiation 

and 

IV

  

Died of 

disease 
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appetite, 

swollen 

L testicle, L  

proptosis and 

ecchymosis 

chemother

apy 

68 1987 29.5 M B/L 

periorbital 

ecchymosis, 

tender 

abdomen, 

ataxic gait 

 

R 

abdom

en 

Present Present Resection 

of R 

abdominal 

mass and 

peri-aortic 

lymph 

nodes 

IV Died of 

disease 

710 2005 48  F R proptosis, R 

subconjunctiv

al 

hemorrhage 

L 

adrenal 

Not 

reported 

Not 

reporte

d 

Not 

reported 

Not 

repo

rted 

Blind 

right 

eye,  

under 

treatme

nt 

810 

 

2005 15  

 

F  

 

Not 

reported 

L 

paraver

tebral 

mass 

Present Not 

reporte

d 

Not 

reported 

Not 

repo

rted 

Under 

treatme

nt 

910 2005 17  M L proptosis, 

periorbital 

ecchymosis, 

ocular 

motility 

defect 

R 

adrenal  

Not 

reported 

Not 

reporte

d 

Not 

reported 

Not 

repo

rted 

Hearing 

loss, 

develop

mental 

delay, 

disease 

free 

1010 2005 69  M L proptosis, 

ocular 

motility 

defect 

R 

adrenal  

Not 

reported 

Not 

reporte

d 

Not 

reported 

Not 

repo

rted 

Under 

treatme

nt 

5 11 

 

2005 10 M  R proptosis,  L 

adrenal  

Not 

reported 

Not 

reporte

d 

Not 

reported 

Not 

repo

rted 

Under 

treatme

nt 

1210 2005 20 M  L periorbital 

ecchymosis 

L 

adrenal  

Not 

reported 

Not 

reporte

d 

Not 

reported 

Not 

repo

rted 

Died of 

disease 

1325 2001 26 M Periorbital 

swelling, 

ecchymosis, 

subconjunctiv

al 

hemorrhage, 

pancytopenia 

Abdom

en 

Present Present Chemothe

rapy 

IV Not 

reported 

1426 2003 30 M Visual loss L 

paraver

tebral 

region 

Present  Present Chemothe

rapy 

IV Remissi

on 
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in the 

thorax 

1527 2004 14  F R ptosis, 

bilateral 

proptosis, 

oedema of the 

eyelids, and 

periorbital 

ecchymosis 

Not 

reporte

d 

Not 

reported 

Not 

reporte

d 

Chemothe

rapy 

IV Disease 

free 

1628 

 

2005 15 M Periorbital 

ecchymoses, 

proptosis, 

abdominal 

pain, fever, 

vomiting 

 

L 

suprare

nal 

region 

Present Not 

reporte

d 

Not 

reported 

Not 

repo

rted 

Not 

reported 

1729 2007 10 F Periorbital 

edema, 

ecchymosis 

proptosis 

 

L 

supra-

renal 

mass 

Present Present Local 

treatment  

IV Not 

reported 

1830 

 

2010 12 M Periorbital 

ecchymoses 

R 

adrenal 

Present Not 

reporte

d 

Not 

reported 

IV Not 

reported 

1931 2010 20 F L orbital 

swelling 

Unkno

wn 

Present Present Chemothe

rapy 

IV Disease

-free at 

last 

follow-

up of 4 

months 

2032 2011 24 F Fever, L 

proptosis, L 

periorbital 

ecchymosis, 

mass in upper 

abdomen 

Abdom

en 

Present Present Chemothe

rapy, 

Resection 

of 

abdominal 

tumor, 

radiothera

py 

IV Disease 

free 

2133 2012 21 M Periorbital 

ecchymoses, 

proptosis, 

face swelling, 

 

Not 

reporte

d 

Present Present Chemothe

rapy 

Not 

repo

rted 

Died of 

disease 

2233 2012 30 M Periorbital 

ecchymoses, 

edema 

Abdom

en 

Present Present Chemothe

rapy 

Not 

repo

rted 

Died of 

disease 

2334 2012 36 M Periorbital 

ecchymoses, 

proptosis, 

vision loss, 

R 

adrenal  

Present Present Chemothe

rapy 

IV No 

evidenc

e of 

recurren
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hepatospleno

megaly 

 

ce 

within 

the 

follow-

upperio

d 

of 6 

months 

2435 2016 60 M Proptosis, 

decreased 

supraduction 

Paraspi

nal 

Present Present Not 

reported 

IV Not 

reported 

2536 2017 48 M Proptosis, 

periorbital 

ecchymosis, 

weight loss, 

headache, 

vomiting 

R 

suprare

nal 

region 

Present Present Not 

reported 

IV Not 

reported 

2624 2019 36 F Periorbital 

ecchymoses, 

proptosis, 

subconjunctiv

al 

hemorrhage, 

anemia 

 

L 

adrenal 

Present 

 

Present Patient 

refused 

treatment 

IV Alive at 

the 6-

month 

follow-

up 

2737 2020 36 M Swelling and 

bleeding from 

the maxillary 

L 

posterior 

region, fever, 

B/L 

proptosis 

R 

suprare

nal 

region 

Present Present Not 

reported 

Not 

repo

rted 

Not 

reported 

Pres

ent 

case 

2020 18 M Fever, 

anorexia, L 

proptosis 

Abdom

inal 

Present Present Chemothe

rapy 

IV Died of 

disease 

 

Table 1. Summary of patient of neuroblastoma with orbital metastases. M=Male; F= Female; B/L=Bilateral; 

R=Right; L=Left. 

 

Table 1 enumerates the clinical characteristics of all 28 neuroblastoma cases with orbital metastases, including 

age, presenting symptoms, systemic location involved, neuroblastoma stage, radiological & histological 

evidences, and final outcome. The mean age at diagnosis for all 28 was 28.49 months (range, 10–69 months) 

and 18 cases (64.29%) were male. Seventeen (60.7%) of the tumor were in the adrenal gland primarily 

followed by 5 (17.86%) of case were in the abdomen and 3(10.71%) were cited in paravertebral/paraspinal 
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region. In 1 (3.57%) case, primary site of origin of tumor was not found while in 2 (7.14%) cases primary site 

was not reported in the respective study. Eighteen (64.29%) of the 28 cases were in stage IV and in rest 10 

(35.71%) case, exact stage was not mentioned in the study. 

Proptosis and periorbital ecchymoses are considered as classic signs of neuroblastoma with orbital 

involvement. Present review of literature was also consistent with these symptoms and proptosis (19/28, 

67.86%) followed by periorbital ecchymosis (17/28, 60.71%; Table 1) were found to be the most frequent 

symptoms of neuroblatoma with orbital metastases. Other less encountered ocular findings were lid, 

periorbital, orbital, or adjacent face swelling/edema (6/28, 21.43 %), subconjunctival hemorrhage (4/28, 

14.29%), vision loss (2/28, 7.14%), and reduced ocular motility (3/28, 10.71%). Ten patients died of disease, 

out of these 10 patients 6 were diagnosed from 1969 through 1987. So, this mortality rate dose not represents 

the current advanced management protocols and as all the cases had orbital signs which indicate extensive 

malignancy load and poor prognosis. 

Harreld et al. compared 222 neuroblastoma cases with and without orbital, calvarial and non-orbital bone 

metastasis. They found reduced overall survival and 5-year survival in patients ≥18 months of age with orbital 

involvement. They also concluded greater preponderance of orbital bone metastases with periorbital 

ecchymosis.38In a retrospective study done by Smith et al found higher survival rate for all fourteen cases 

diagnosed of neuroblastoma (57% at 1 year and 50% at 5 years) while lower survival rate in those six patients 

with ophthalmic manifestation (17% at nine months).8 Thus Smith et al. concluded orbital metastasis as poor 

prognostic factor.8 In another large series of 405 children with neuroblastoma, 75% (60 of 80) of cases with 

orbital involvement had proptosis or periorbital ecchymosis.39 In another case series of 20 cases, 20% of 

neuroblastoma cases presented with proptosis.40 

According to the one study, overall survival (OS) of disseminated neuroblastoma is as low as 22–27%, 

compared to up to 91% in those lacking distant metastases.41Due to the lack of details of the patients, details 

of last three studies were not entered in Table 1. 

Neuroblastostem is a multisystem disease and require multidisciplinary management. Timely diagnosis and 

management can be started by understanding clinical presentation, specific radiological & histological 

findings and biological (N-myc amplification, and levels of lactate dehydrogenase, ferritin, and neuron-

specific enolase) characteristics. The treatment of neuroblastoma has changed drastically over the last few 

decades but mortality in children with orbital metastasis remains high. Advancements in stem cell 

transplantation and immunotherapy will hopefully translate into reduced mortality. In the  

To conduct the literature review, we performed a PubMed search of the medical literature for the using the 
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following keywords in various combinations: neuroblastoma, orbital metastasis, adrenal tumor, proptosis, 

periorbital ecchymosis. In addition, literature review was done by means of Ovid Medline search with the 

following mesh headings: exp * neuroblastoma, orbital metastasis / proptosis /, periorbital ecchymosis /, 

adrenal tumor/, limited to English language, and from 2000-current. In addition, reference lists from the 

selected articles were used to obtain further articles. 
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