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Abstract 

Neuroblastoma is the most common extracranial solid tumor in children under 5 year of age. Adrenal bilateral involvement is rare 

and characterized by an extraordinary clinical heterogeneity, ranging from spontaneous regression to metastatic progression 

resistant to all treatment. Prognostic factors that explain this variability is dominated by age, stage, and a set of biological 

characteristics that which allow the grouping of neuroblastoma into groups of risk, which affect different therapeutic strategies in 

which surgery retains an important place. 

This work provides a particular perspective of the role of surgery in the management of bilateral neuroblastoma and examines the 

interest of conservative surgery in this particular localization. 

In this study, we report 8 cases of bilateral adrenal neuroblastoma treated between 2001 and 2014, the median age at diagnosis is 9 

and a half months with a male predominance, discovery circumstances are most often due to the presence of metastases.  

The therapeutic management consists of neoadjuvant chemotherapy followed by conservative surgery followed by postoperative 

chemotherapy. All operated patients received this regimen, with a low incidence of relapse and excellent survival. The 

combination of chemotherapy to surgery reduced the tumor volume thus allowing a satisfactory surgery with minimal risk and 

minimal postoperative morbidity. The low incidence of relapse and the risk of adrenal failure if radical surgery is performed, argue 

against an aggressive surgical approach. 

In the future, it will be necessary to study the biological profile of these bilateral tumors, to characterize the differences between 

the unilateral neuroblastoma, if they exist, and understand the physiopathology of this bilateral involvement. 
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Introduction 

Neuroblastoma is a malignant tumor derived from the cells of 

the neural crest. It is the most common extra-cranial solid 

tumor in childe under 5, which accounts for 8 to 10% of child 

hood cancers and 15% of all pediatric cancer deaths. 

Bhind the term neuroblastoma, are hidden different entities 

whose présentation and evolution are extremely variable: 

some forms may regress spontaneously, others heal after 

surgery and / or chemotherapy and others have a poorer 

prognosis despite intensive therapeutics. Neuroblastomas are 

in fact probably several different diseases. What gives even 

more interest to the study of this disease is the fact that the 

neuroblastoma is the first tumor whose molecular 

characteristics were used to guide the therapeutic 

management, by adapting the treatment according to the 

specific characteristics of the patient and tumor. 

In about 70% of cases, neuroblastomas are abdominal, 

including 45% in the adrenal and 25% in sympathetic ganglia. 

The bilateral abdominal involvement is rare, very few cases 

are reported in the literature. 

In the last two decades, advances in the diagnosis and 

treatment of neuroblastoma have been made. Medical imaging 

methods have been developed. Histological criteria, 

biological, genetic and chromosomal markers were also 

defined and allowed the establishment and gradual 

improvement of classification of patient groups. Protocols 

combining chemotherapy with surgery, radiotherapy and even 

autologous stem cells have been developed with therapeutic 

strategies adapted to risk groups, in which surgery retains a 

central role. 

The concept of operability is a major element in the choice of 

neuroblastoma therapeutic strategy, even if the need for 

surgery is well established and the quality of excision is 

important, the benefits of a complete excision are to be made 

to balance with the risk of complications and postoperative 

sequelae. New approaches are being developed to reduce the 

side effects associated with current therapies and to allow the 

healing of patients with the most aggressive forms of 

pathology, including antiangiogenic. 

 

Materials & methods 

The general aim of this work is to study the clinical, 

biological, radio logical, histologique, prognostic and 

therapeutic characteristics of a series of 8 patients followed for 

bilateral neuroblastoma at the service of pediatric visceral 

surgery "a", in collaboration with the department of pediatric 

hemato-oncology at the children's hospital of ibn sina hospital, 

rabat, during the period between 2001 and 2014. 

The specific goal is to analyze the surgical treatment strategies 

used in bilateral adrenal neuroblastoma, as well as their results 

while comparing them with the other cases reported in the 

literature. An update is made on the interest of conservative 

surgical treatment in the case of this rare pathology. 
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Results 

Our series consists of 5 boys and 3 girls with a slight male 

predominance, a sex ratio of 1.66. The average age at the time 

of diagnosis is 30 months or 2.5 years with extremes ranging 

from 2 months to 8 years. The geographical distribution of the 

patients is of no particularity while the socio-economic level is 

low. 

The clinical presentation at diagnosis was most often related 

to the presence of metastases: the diagnosis was evoked by the 

discovery of a mass or two abdominal masses isolated in one 

case (case 1), associated with 

Peripheral adp in 2 cases (case 2, case 6), and associated with 

hutchinson's syndrome in 2 cases (case 3, case 7). 

In 2 patients (case 4, case 5) the diagnosis was made on signs 

in favor of pepper syndrome, with as an initial 

symptomatology, abdominal distension that is life-threatening 

in one case (case 4) due to respiratory distress. 

In addition, one child (case 8) presented with nonspecific 

abdominal pain associated with anemia and 

thrombocytopenia. 

No diagnosis has been made on a routine pregnancy 

ultrasound. 

All patients in our series received abdominal ultrasound and 

abdominal or abdominopelvic ct on several occasions for 

diagnosis and monitoring of therapeutic efficacy, as well as 

chest x-ray. 

Biologically, the determination of urinary catecholamines was 

performed in 7 of our patients, only the result of a patient 

could not be retained (case 3). For the other patients at least 

one of the dosages is high.  

Lactic dehydrogenase (ldh) was measured in 6 patients (cases: 

2.3.4.6.7.8), and was always high except for one patient (case 

6). While the determination of ferritinemia was only reported 

in 5 patients (cases: 2.3.6.7.8), it was elevated in 2 patients 

(cases: 3.7) and normal in the 3 others.  

Regarding the extension assessment, all our cases benefited 

from a medullogram of the 2 peaks, while only 4 cases 

benefited from bone scintigraphy.  

Four out of eight of our cases received a biopsy specifying the 

anatomopathological type of the tumor (cases: 1.2.6.7); it 

focused on the abdominal mass in 3 cases, and on the mass 

and the peripheral ganglion in one case.  

None of our patients sought the amplification of the nmyc 

oncogene by default of the laboratory and its high cost.  

A total of 7 of our patients could be classified after extension 

assessment by the pre-therapeutic classification "evans": 4 

patients are stage iv; 2 patients are of stage iv s; and a patient 

is stage iii. 

All of our cases who completed their treatments received 

neoadjuvant chemotherapy for tumor reduction followed by 

surgery followed by postoperative chemotherapy. 

 Initial chemotherapy was administered to all our patients 

to reduce tumor volume, make the tumor operable and / or 

regression of metastases. The protocols used were studied 

according to the age and stage of evans. 

 The number of courses and cycles administered is variable 

depending on the protocol and response to treatment. 

 Surgery was only possible in 4 of our patients; 2 patients 

were lost to follow-up and another died early in treatment 

before surgery, and one patient with pepper syndrome 

developed well on initial chemotherapy, did not require 

surgery, and was referred to palliative chemotherapy. 

'Endoxan. 

 It is a bilateral adrenalectomy in 3 of our patients: total for 

the large tumor and partial for the smallest; partial 

unilateral adrenalectomy in only one of our patients. 

 Post operative chemotherapy was administered to all our 4 

operated patients. 

 The prognosis of 4 of our patients is excellent; 2 of our 8 

cases were lost before surgery; one case died early in 

initial chemotherapy; and one case relapsed and required a 

second surgical cure and then died. 

 

Discussion 

Bilateral neuroblastoma is a rare entity with an incidence 

<10% [1, 2]. This is consistent with data from our cohort, which 

shows the rarity of the bilateral form of neuroblastoma and 

estimates it to be 2.11% of all neuroblastomas.  

For neuroblastoma in all localizations, it is the second most 

common solid tumor in children after brain tumors, it 

represents 8 to 10% of pediatric cancers and nearly 50% of 

newborn cancers.  

The median age at the time of diagnosis of bilateral 

neuroblastoma is 9 months in the study of kushner et al [3], 4 

months in the study of sfce (french society of childhood 

cancer) and 3 month in the other articles of the literature [4].  

In our series of bilateral neuroblastoma the median age is 9 

months and half, of which more than 50% of cases were 

diagnosed before the age of one year.  

As regards sex, bilateral neuroblastoma is predominantly 

female in the majority of articles [4, 5, 6], whereas all-site 

neuroblastoma is slightly more common in boys than in girls, 

with a sex ratio of 1, 2: 1,0 [7, 8]. In our series there is a slight 

male predominance with a sex ratio of 1.66.  

The etiology of neuroblastoma in all localizations is not 

completely defined. For bilateral adrenal neuroblastoma or 

multiple primary neuroblastoma, up to 20% of patients with 

familial neuroblastoma have been described [3]. However, 

among the published cases as well as in our cohort, no cases 

of familial neuroblastoma have been reported. Also the 

appearance of multiple primary tumors in young children has 

been described and may underline a genetic predisposition of 

this disease [9-11]. And as for maris and his colleagues, they 

reported evidence of a hereditary predisposition locus of 

bilateral neuroblastoma on chromosome 16p12-13 [12]. 

There has been some controversy whether these bilateral 

tumors are double synchronous primary metastases or 

contralateral metastases of a unilateral tumor [13] reflecting the 

multicentric origin of this tumor [14, 15]. However, most 

reported cases were synchronous [6, 16] and to date, only 2 

asynchronous cases have been reported in the literature [15, 16], 

for the first asynchronous case, the author thinks it is possible 

that the administration of cyclophosphamide after excision of 

the first adrenal tumor affected the growth of the second 

tumor in his patient and that the chemotherapy had inhibitory 

effects on the growth of neuroblastic elements in the second 

adrenal gland, and that their growth has been resumed after 

stopping treatment [15]. While for the second case, the author 

believes that since there is no histopathological information on 

the first adrenal tumor, there is no evidence that this bilateral 
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nb represents a multifocal or metastatic primary dissemination 
[16]. 

The pathogenesis of primary bilateral adrenal neuroblastoma 

is considered to be multicentric growth of neuroblastic 

nodules or neuroblastoma in situ at both adrenal glands [17, 18]. 

 In the antenatal period, the diagnosis is evoked by the 

ultrasound of the third trimester of pregnancy which shows 

a supra-renal abdominal mass. The differential diagnosis 

that must be considered in this period is the bilateral 

hematoma of the adrenal glands, which has a very 

favorable spontaneous evolution under the guise of 

surveillance [19, 20] 

 In the postnatal period, the clinical signs revealing are 

extremely variable, either in relation to the primary tumor, 

or in relation to the metastases, which are most often 

hepatic in infants and osteomedullary in children over one 

year old. [21]. 

 

Patients with a tumor site at the abdominal level are likely to 

develop a visible or palpable abdominal mass that is hard, 

lumpy, deep-set, painless, voluminous with systematic 

discovery, or with signs of gastrointestinal compression. 

Arterial hypertension is possible in these patients, due to 

compression of the renal artery by the tumor or hypersecretion 

of catecholamines. 

While patients with metastatic disease, may have a general 

state of deterioration with paleness related to anemia 

indicative of bone marrow invasion, localized or diffuse bone 

pain with often lameness associated with metastases 

osteomedullary, a periorbital hematoma sometimes associated 

with an exophthalmitis characterizing the hutchinson 

syndrome and which is due to orbital metastases, not to 

mention liver metastases discovered on ultrasound or causing 

in the small infant monstrous hepatomegaly realizing the 

classic pepper syndrome. 

Very rarely, paraneoplastic syndromes specific for 

neuroblastoma are associated, such as opso-myoclonic 

syndrome (ataxia, myoclonus during voluntary movements 

and eye shaking) and kerner-morisson syndrome which results 

in prolonged watery diarrhea with dehydration and loss of 

potassium due to the secretion of the vasoactive intestinal 

peptide (vip) [22]. Some patients with bilateral presentation of 

neuroblastoma have other associated syndromes such as 

congenital hypoventilation syndrome with total colonic 

aganglionosis [23], fanconi anemia and vacterl syndrome [24] or 

microcephaly [25]. 

An hourglass tumor, that is to say, compressing the spinal 

cord, can cause paralysis of the lower limbs and sensitivity 

disorders [21] but also more discreet disorders such as urination 

and defecation disorders which are more difficult to interpret 

in these young children. 

The determination of catecholamines gives important 

indications, in fact the secretion of dopamine, the hva, the vma 

which are specific markers is directly proportional to the 

tumor mass [26]. 

Although urinary catecholamine dosages are often normalized 

before complete remission of the disease, they are routine tests 

for the diagnosis and follow-up of these tumors [26]. 

A high ldh level is observed in more than three quarters of 

neuroblastoma cases, and significantly associated with lower 

survival in these tumors. However, its prognostic value is 

discussed, identified by some [27] and not found by others in 

multivariate analysis [28]. 

Ferritinemia is elevated if neuroblastoma is metastatic (stage 

4) or with locoregional extension (stage 3). Its prognostic 

value is most often erased by its correlation with other 

biological factors [28]. 

On the radiological level, ultrasound is the first-line 

examination when the tumor is abdominal or pelvic [29]. 

This examination often guides the diagnosis but must be 

completed by a ct scan or an mri [29]. 

Nearly 60% of patients with neuroblastoma have metastases at 

the time of diagnosis. Their seat is medullary, bone or both, in 

82% of cases [29]. 

Mibg scintigraphy is a sensitive and specific examination. 

When the tumor is fixed mibg, which is the case for 95% of 

neuroblastomas, makes it possible to map the disease [29]. 

It is only when the primary tumor does not fix the mibg (mibg 

scintigraphy is negative) that a technetium 99 scintigraphy is 

performed in search of bone metastases. However, this 

examination is not specific to the disease, it is less sensitive 

and makes it possible to evaluate the response to treatment 

less finely [29]. 

Medullary metastases are sought by myelograms and bone 

marrow biopsies that are taken from different sites, two 

different sites must be evaluable with two different techniques 
[29]. 

We are satisfied with the standard image of the face of the 

lungs, looking for possible pulmonary or pleural localizations, 

but pulmonary metastases are exceptional. 

The diagnosis of neuroblastoma is strongly suspected on all 

the clinical, biological and radiological arguments previously 

described. It must be confirmed by histological analysis of a 

biopsy or by the presence of typical tumor cells in the bone 

marrow (aspiration or biopsy).  

Nmyc is a proto-oncogene located on the short arm of 

chromosome 2, which in neuroblastoma can be amplified up 

to several hundred gene copies per cell [30]. Amplification of 

this oncogene of more than 10 copies is strongly associated 

with adverse histology, advanced pathology, aggressive tumor 

behavior and high risk of relapse [31, 32].  

This genetic anomaly present in 20 to 25% of neuroblastomas 
[30] and considered today as the reference biological marker, is 

generally associated with a metastatic tumor, at 2 years of age 

at diagnosis, and is correlated with a prognosis very 

unfavorable in terms of survival [33, 34].  

The status of the nmyc oncogene has become an essential 

prognostic factor, decision-making for treatment [30]. And a 

future perspective will be to seek amplification of this 

oncogene in the serum of patients, as has already been proven 
[35, 36].  

Our work sheds special light on the role of surgery in the 

management of bilateral adrenal neuroblastoma but with 

minimal risk. In other words: how can we remove bilateral 

adrenal tumors by preserving the adrenal glands and avoid the 

risk of adrenal insufficiency?  

The extreme heterogeneity of neuroblastomas leads to a 

therapeutic strategy based on stratification according to the 
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prognostic evaluation, thus a management in favor of two 

strategies:  

 In the case of tumors with favorable prognosis: the 

lightening of the therapy is recommended with the 

sometimes only use of surgery.  

 In the case of aggressive tumors: the trend is to intensify 

management with the use of surgery combined with 

chemotherapy, radiotherapy and sometimes autologous 

stem cell transplantation. 

 

1. The management of bilateral neuroblastoma according 

to the risk group 

This classification into three risk groups will enable us to plan 

a well-targeted treatment combining as needed surgery alone 

or surgery more or less associated with chemotherapy and 

radiotherapy. There are three risk groups: low risk group, 

intermediate risk group and high risk group. 

The low risk group is summarized as above described in any 

localized neuroblastoma (stage 1 or 2) with favorable biology 

and histology (ie without amplification of the nmyc oncogene, 

no hyperploidy and well on a histological type little or in the 

process of differentiation) or children with a 4s stage with a 

favorable biology and histology. 

This group requires minimal therapy, and the majority of 

children can be treated by surgery alone. Surgery is the first 

line of therapy for localized disease when the mass is operable 

and the goal is total resection of the tumor mass without 

leaving a residue. 

A low dose of chemotherapy provides an excellent prognosis 

for low-risk, localized tumors that are ineffective [37]. 

The intermediate risk group consists of patients of any age 

with stage 3 or patients under 18 months of age with a stage 4 

condition for both that the biology is favorable. 

Management in this second group consists of moderate-dose 

chemotherapy aimed at reducing the size of the tumor and 

making it operable [38]. 

Vincristine, cyclophosphamide, etoposide, ifosfamide, 

doxorubicin, cisplatin and carboplatin have appeared in many 

therapeutic protocol. The pediatric oncology group states in 

one study that the prognostic drug results are excellent in 

intermediate-risk neuroblastomas without nmyc oncogene 

amplification, and with hyperploidy, while in diploid and 

oncogene nmyc study showed less favorable results [39]. 

The high-risk group, under this term are grouped localized 

tumors with adverse biological factors and stage 4 

neuroblastomas after 18 months. 

The therapeutic strategy is complex, involving an induction 

phase by intensive chemotherapy and primary tumor surgery, 

consolidation by a myeloablative treatment (high-dose 

chemotherapy then bone marrow autograft), and treatment of 

residual disease. Minimal by maintenance treatment (13-cis 

retinoic acid) [40-44]. 

 

2. The management of bilateral neuroblastoma according 

to ingr (international neuroblastoma group risk) 

A new pre-therapeutic classification system based on 13 

prognostic factors; clinical, biological, genetic and 

histological; was recently developed by ingr [45], a panel of 

international experts, to develop risk-based pretreatment 

protocols applicable worldwide [12]. 

For patients at low risk, surgical excision of the tumor is 

usually curative and avoids the risks associated with 

chemotherapy. 

Intermediate-risk patients are usually treated with surgery and 

chemotherapy. Studies to minimize therapeutic regimens for 

these groups of patients are ongoing [12]. 

The poor prognosis of high-risk patients justifies a much more 

intense therapeutic regimen, including the combination of 

chemotherapy followed by complete surgical excision (if 

possible), radiotherapy to achieve local control, myeloablative 

treatment with graft bone marrow, and biological therapy [12]. 

Surgery is a key element in the treatment of neuroblastoma. 

This is the most important element in the treatment of 

localized neuroblastomas, as it may be the only treatment 

required [29]. 

The criteria of operability were defined thanks to an important 

work of cooperation between radiologists and pediatric 

surgeons. The surgical decision must be taken after 

consultation with oncology physicians, radiologists and 

surgeons accustomed to this type of pathology to ensure the 

absence of potential morbidity [29]. 

In tumors that are initially inoperable, surgery will be 

performed after tumor volume reduction by neo-adjuvant 

chemotherapy, which increases the possibility of complete 

excision [46] and limits surgical complications. 

In metastatic tumors, the place of surgery is controversial [47]. 

It will be performed secondarily after obtaining a good 

regression of metastases [29]. 

In ivs neuroblastoma, where surgery plays only a marginal 

role [48], it can be understood that an attempt at excision is 

recommended only in the absence of major operative risks. 

The objective of the intervention remains a complete 

resection, to balance with the risks of complications and 

postoperative sequelae. The decision must be taken in the 

overall context of the other prognostic elements (age, biology, 

localization of the primary tumor), because unlike other 

embryonic tumors, neuroblastoma has the histological 

peculiarity of being able to regress or to undergo a maturation 
[49] thus microscopically complete excision is not always 

essential. This question arises all the more because they are 

localized tumors, occurring in infants where we know the 

possibility of regression or spontaneous maturation of the 

tumor. 

So the surgical procedure is always subject to a benefit / risk 

assessment, and the main risk induced by extensive surgery of 

an extensive abdominal neuroblastoma is primarily vascular, 

as this tumor usually includes large vessels, excision is a 

problem important technique [50]. In its bilateral adrenal 

localization, neuroblastoma in addition to vascular risk, 

presents a risk of adrenal failure if radical surgery is 

performed so several studies argue against an aggressive 

surgical approach [4]. 

The surgical technique used is edward kiely [50]. This 

technique has been designed to minimize the risk of vascular 

injury and to achieve optimal tumor elimination. 

 Principle of the technique: to expose the vessels 

interested in the tumor, to dissect them to remove the 

whole tumor. 

 Basis of the technique: neuroblastomas do not invade the 

media tunic of blood vessels. So plane of dissection 
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between the tumor and the media in sub-adventitial. 

 Three phases of the procedure: presentation of the 

vessel, clearance of the vessel and removal of the tumor 

 

The first phase consists in exposing a part of the wall of each 

vessel that crosses the tumor, in continuity. The vessels are 

then circumferentially disengaged and mobilized from the 

tumor, after which the tumor can be removed. As with any 

operation, these phases are not distinct during a long 

operation. 

In our series all our patients received first chemotherapy; this 

has helped to reduce bilateral adrenal tumors in all cases, to 

make operable a case, and to put in remission of metastases in 

the other cases. 

Four out of six patients, ie all those who completed their 

treatment (two lost in early chemotherapy), had adrenal 

surgery: 1 unilateral adrenalectomy and 3 subtotal bilateral 

adrenalectomies with total adrenalectomy. Larger tumor and 

enucleation or partial resection of the smallest tumor, thus 

conservative surgery aimed at preserving adrenal function and 

avoiding the morbidity of adrenal insufficiency to the patient, 

this is consistent with the literature which suggests that the 

preservation of adrenal function is and that total bilateral 

adrenalectomy should be limited to cases with irretrievable 

glands, while unilateral adrenalectomy with enucleation 

Contralateral or partial resection is an acceptable option [13, 

51,52]. Pedérivia et al. [6] concluded that bilateral neuroblastoma 

has exceptional behavior, variable nmyc amplification, 

widespread metastasis, and a high mortality rate, so they 

require individually tailored therapeutic strategies based on 

size, extent of tumor, and prognostic markers. Bilateral 

adrenalectomy is sometimes unavoidable, but unilateral 

adrenalectomy with contralateral enucleation, partial 

resection, or surveillance are valid alternatives [6]. 

For pages et al [4], the therapeutic strategy for this particular 

group of tumors could be similar to that used for unilateral 

neuroblastoma, with the exception of surgery. However, the 

low incidence of relapse and the risk of adrenal insufficiency 

if radical surgery is performed, argue against an aggressive 

surgical approach. For this author treatment of bilateral tumors 

with the same therapeutic strategy of unilateral tumors gave 

similar results in terms of survival [4]. 

Hiyama et al [52] recommend conservative surgical excision 

because most multifocal neuroblastomas have low malignancy 

potential and generally have good prognosis. Total bilateral 

adrenalectomy is not required and attempts should be made to 

maintain adrenal function with minimal invasion [52]. 

Our two patients with stage ivs with pepper syndrome were 

initially treated with chemotherapy alone even in the absence 

of signs of threat in one case. While in the literature initial 

abstention is a therapeutic approach conventionally used in 

non-threatening ivs neuroblastomas, given the possibility of 

spontaneous regression, and chemotherapy is used secondarily 

in case of tumor progression or nonoperability before 

performing the surgical gesture. The surgical modalities used 

in stage 4s neuroblastoma (unilateral and bilateral), especially 

in infants, have not been clearly standardized. 

In france and according to the attitude recommended by 

suarez et al [53] and martinez et al [54], it is usual when 

resection is possible and does not involve a vital risk, to resect 

the primary tumor in the ivs stages in order to avoid local 

recidivism, but this attitude remains controversial. 

Indeed, according to haas et al [55], gluglielmi et al [48] and 

nickerson et al [56], resection of the primary tumor would have 

no influence on survival. Thus, for some authors, a favorable 

result seems to be related to complete tumor resection [57], 

while for others, excision is not considered decisive [48]. 

Because stage 4s may spontaneously regress [56, 57], we suggest 

that bilateral adrenalectomy in 4s disease should be avoided to 

prevent potential adrenal insufficiency [5; 58-60]. Primary 

bilateral surgical excision could be avoided in tumors that do 

not amplify nmyc given the low incidence of local relapse 

with their favorable outcome [61]. 

Our stage iv patients were treated with chemotherapy first 

until the remission of metastases, followed by surgery. This is 

similar to the literature in which the excision of the primary 

tumor is only considered after having obtained the control of 

metastases. Moreover, in stage 4 neuroblastoma, surgical 

excision is not a major prognostic factor [47]; conversely, 

complete remission of metastases remains one of the main 

prognostic factors [42, 62]. The benefit / risk balance should be 

evaluated according to the age of the child and the presence of 

nmyc amplification in the tumor. Hsu et al suggest that 

complete resection is not performed at all costs if the tumor 

amplifies nmyc [63]. As a result, the risk of local recurrence 

increases in the presence of amplified nmyc and radiotherapy 

of the tumor bed has been proposed to prevent local 

recurrence [64]. 

Thus, in the published cases of bilateral neuroblastomas, the 

evolution of the iv stages appears much more related to the 

biology of the tumor than to the bilaterality of the excision [4, 

14, 65] and the bilateral excision should be avoided, except in 

the case of nmyc amplifying tumors [4]. 

It has been shown that the majority of children with localized 

neuroblastoma of inss 1 and 2 can recover by surgery alone, 

and that the quality of surgical excision does not influence 

survival [66, 67]. This is true even for bilateral forms [52]. 

In children with a more advanced neuroblastoma (even non-

metastatic) inss 3 or stage iii of evans, all locations included, 

the benefit of extensive excision was evoked [66]. In bilateral 

forms, our patient as well as the only stage 3 case published in 

the literature [52], have undergone conservative surgery with 

subtotal bilateral adrenalectomy and good results (both cases 

are alive), so the quality of excision does not seemed to have 

no significant influence on survival. 

In our series 2 of our 8 cases died, one stage 4s case with 

pepper syndrome complicated respiratory distress, and the 

other case was more than one year old with stage 4 disease. 

Only one case relapsed, he it is a local recurrence of the 

partially recaptured adrenal, requiring total adrenalectomy of 

the remaining gland with development of adrenal 

insufficiency and initiation of hormone replacement therapy, 

this case has died. 

In the literature, it has been pointed out that multifocal 

neuroblastomas generally have favorable biological 

characteristics and a good prognosis [52]. However, a 

considerable number of reported cases of tumors 

Bilateral adrenal glanders died of the disease [14, 23, 59, 68, 69], and 

some had generalized and particularly aggressive metastases 
[23, 59, 65, 70]. Pederivia et al concluded that the prognosis of this 
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particular group of neuroblastomas is uncertain and mortality 

is high [6]. 

While pages et al showed good overall survival (79% at 5 

years) concluding that the majority of bilateral neurblastomas 

have a favorable prognosis, except those with risk factors, 

such as the amplification of nmyc [4] and that these are 

comparable to cases of high-risk unilateral neuroblastoma 

with the same characteristics of poor prognosis. 

The prognosis of bilateral adrenal neuroblastomas with 

pepper's syndrome is favorable because of the age of less than 

one year, the absence of bone metastases and the absence of 

amplification of the nmyc gene in the majority of cases [5]. ]. 

In cases reported in the literature, many infants with stage 4s 

disease died promptly after diagnosis [4, 59]; they all had 

pepper's syndrome with respiratory distress. This joins our 

case with pepper's syndrome complicated with respiratory 

distress, who died a month after the diagnosis. 

In previous series the relapse is too weak, indeed only 5 cases 

have relapsed among published cases of bilateral 

neuroblastoma, 3 of them have died [4, 58]. At death, the 

majority of the deceased children had tumors that amplified 

nmyc [4, 6, 59]. Unfortunately in our population, we have not 

been able to carry out this examination since we do not have 

this facility in our institution, also because of its high cost and 

the lack of means of the families. 

Radical surgery in bilateral adrenal neuroblastoma is likely to 

produce significant functional sequelae, including adrenal 

insufficiency. 

Only one case in our series developed adrenal insufficiency 

after a total bilateral adrenalectomy performed in 2 times and 

none of our cases having undergone bilateral subtotal 

adrenalectomy had this morbidity. 

In the literature, one case out of four who underwent total 

bilateral adrenalectomy had adrenal insufficiency [60]. The 

remaining 3 died a few weeks after diagnosis [6, 14]. And only 2 

of the 13 cases who had bilateral subtotal excision developed 

this sequelae insufficiency requiring long-term hormone 

replacement therapy, both patients are alive [4]. 

Overall, our results suggest that bilateral neuroblastomas have 

a good prognosis, and our data show excellent survival of 

children treated for metastatic bilateral neuroblastoma 

highlight the risk of long-term sequelae after radical surgery. 

The effectiveness of the strategy based on preoperative 

chemotherapy suggests that the question of operability should 

be considered very carefully at the diagnosis, rather than 

considering surgery from the outset sometimes random results 

and with a risk of potentially heavy sequelae. Considering the 

excellent prognosis of children in complete or partial 

remission and the low incidence of relapse, leaving a 

postoperative residue appears acceptable when significant 

morbidity seems necessary to achieve a complete excision. 

And the goal of surgery in bilateral adrenal neuroblastoma is 

to try to preserve adrenal function by using conservative 

surgery. 

As therapeutic perspectives, anti-angiogenic therapies target 

tumor angiogenesis, a preliminary step to metastatic 

dissemination. These novel therapies acting at a late stage of 

tumor development are of interest in these patients diagnosed 

at stage iv and may represent one of the future therapies in the 

management of these patients. 

 

 
 

Fig 1: ct transverse cuts without injection made with the admission of a child showing the bilateral process adrenal: on the left it is voluminous 

exceeding the median line and on the right it is limited to the adrenal box 
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Fig 2: ct transverse cuts after injection showing: a regression of the left adrenal process which arrives near the median line and disappearance of 

the right process after preoperative chemotherapy. 

 

 
 

Fig 3: ct transverse cuts after injection showing an absence of the adrenal tumor residue after surgery and postoperative chemotherapy. 
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Table 1: Table summarizing all the observations collected 
 

 
 

Conclusion 

Surgery retains a central place in the treatment of bilateral 

neuroblastoma, and the objective of the intervention remains a 

complete excision, to be weighed against the risks of 

complications and postoperative sequelae. The decision must 

be made in the overall context of other prognostic elements, 

and complete excision is not always essential. 

Some older studies show that children can be cured by surgery 

alone and regardless of the quality of the excision, it was 

primarily a recognition of the major impact of age and clinical 

stage on the prognosis. It now appears that it is indirectly the 

weight of the favorable biological factors that explains why 

the extension of the surgery does not have a prognostic impact 

in certain cases. This notion of incomplete resection was 

acceptable, and patients could be cured by partial resection, 

which helped to parasitize the message about the role of 

surgery. 

After a period when many localized tumors presenting risk 

factors were operated from the outset, with significant 

morbidity, the "pedagogical" message of the interest of a neo-

adjuvant treatment was widely disseminated to the surgical 

community. The message inherited from the studies carried 

out during the 90s broadcast indeed 3 reasons: 

1. Incomplete resection may be preferable to complete 

resection with complications. 

2. Surgery immediately exposes the occurrence of 

complications that can be avoided by neo-adjuvant 

chemotherapy. 

3. First-line chemotherapy improves the operability of certain 

tumors with surgical risk factors. 

It seems that the pediatric oncological surgery teams have now 

largely assimilated these notions, and that fewer interventions 

are now realized from the outset in the presence of factors of 

inoperability. 

It appears that the surgical procedure is always subject to an 

evaluation benefit / risk, and the main risk in the bilateral 

localization of this tumor, other than vascular risk, is the risk 

of adrenal failure if radical surgery is performed so several 

studies argue against an aggressive surgical approach. 

Our work on bilateral adrenal neuroblastomas shows that 

incomplete excision provides excellent survival while limiting 

the risk of adrenal insufficiency. It is especially the 

recognition that the bilateral location is a favorable location. 
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