
SYSTEMATIC REVIEW

Elective neck irradiation in the management of 
esthesioneuroblastoma: a systematic review and meta-
analysis*

Abstract
Background: There is no consensus about the optimal management of the neck in clinically node negative esthesioneuroblas-

toma (ENB). The aim of this study is to assess the impact of elective neck irradiation (ENI) in terms of regional disease control and 

survival.

Methods: The study was performed according to the PRISMA guidelines searching on Scopus, PubMed/MEDLINE, and Google 

Scholar databases. The primary outcome was the regional recurrence rate (RRR), that was reported as odds ratio (OR) and 95% 

confidence interval (CI). Secondary outcomes were the overall survival (OS), and the distant-metastases free survival (DMFS), that 

were reported as logarithm of the hazard ratios (logHRs) and 95% confidence intervals (CIs).

Results: A total of 489 clinically node negative patients were included from 9 retrospective studies. ENI significantly reduced the 

risk of regional recurrence compared to no treatment. No difference was measured between ENI and observation, according to 

both OS and DMFS. No stratified analysis could be performed based on Kadish stage and Hyams grade.

Conclusions: ENI should be recommended to improve the regional disease control. No advantage was measured in terms of 

survival or distant metastases with a low quality of evidence. Further prospective studies should be designed to understand if ENI 

could be avoided in early stage and low-grade tumors.
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Introduction
Esthesioneuroblastoma (ENB), also named olfactory neuroblas-

toma, is a rare malignant neoplasm that arises from the olfactory 

epithelium. ENB represents only 3% to 6% of all cancers in the 

nasal cavity and paranasal sinuses, but the true incidence is 

rising due to an increase in detection by histopathologic exa-

mination through immunohistochemistry, electron microscopy, 

and molecular investigations (1-3).

Surgical resection remains the mainstay of treatment for ENB, 

and postoperative radiotherapy is often employed at the 

primary site for advanced stage tumors to improve local control 

rate(4, 5). Although the clinical manifestations of the disease are 

usually related to the primary tumor, cervical node metastases 

are a common finding during tumor staging and follow-up(6). In 

particular, several reports analyzed the rate of regional metasta-

ses which was reported to be up to 20-25% in large case series(7). 

However, only a minority of patients (5-12%) have a clinically N+ 

classification at diagnosis, while the majority of cervical meta-

stases occurs six or more months after primary treatment. This 

has been demonstrated by a previous meta-analysis(8). Notably, 

the development of regional recurrence is strongly associated 

with mortality based on current literature data(7, 9-11). Even if the 

importance of regional disease control is clear, there is no con-

sensus about the optimal management of the neck in clinically 

node negative ENB(2,12). The real benefit of an elective surgical or 

non-surgical treatment of the neck is still to be demonstrated, 
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and further data are needed to definitively recommend it. 

The aim of the present systematic review and meta-analysis is 

to analyze the role of elective neck irradiation (ENI) in clinically 

node negative ENB. In particular, we aimed to measure the 

reduction of regional recurrence rate in patients who under-

went ENI, and the potential benefit of this treatment in terms of 

survival.

Materials and methods
The study was performed according to the Preferred Reporting 

Items for Systematic Reviews and Meta-Analyses (PRISMA) 

guidelines(13). Institutional review board approval and informed 

consent were not required for this review of previously publis-

hed studies. No review protocol was registered for this study.

Eligibility criteria

This systematic review was conducted according to PICOS acro-

nym: Patients (P), patients suffering from clinical node negative 

(N0) ENB; Intervention (I), elective neck irradiation; Compara-

tor (C), observation; Outcomes (O), regional recurrence rate 

(RRR), overall survival (OS), and distant-metastases free survival 

(DMFS); Study design (S), retrospective and prospective cohort 

studies. Studies were excluded if they (a) were not in English, (b) 

were not available in full text form, (c) reported insufficient data 

or data was not extractable, (d) included patients who under-

went previous neck dissection, (e) included less than 5 patients 

who underwent ENI, (f ) were subgroup analysis of patients from 

a larger study, or (g) the article type was either review, case 

report, conference abstract, letter to the editor, or book chapter. 

No publication date, or publication status restrictions were 

imposed, but articles had to be published in a peer-reviewed 

journal.

Data source and study searching

Scopus, PubMed/MEDLINE, and Google Scholar databases were 

searched for relevant publications. Relevant keywords, phrases, 

and medical subject headings (MeSH) terms were used accor-

ding to each database requirements. An example of a search 

strategy was the one used for PubMed/MEDLINE: (“esthesio-

neuroblastoma” OR “olfactory neuroblastoma”) AND (“cervical 

lymphadenopathy” OR “cervical metastasis” OR “neck metasta-

sis” OR “neck lymphadenopathy” OR “neck salvage” OR “neck 

management” OR “elective neck dissection” OR “neck dissection” 

OR “neck irradiation” OR “elective neck irradiation”). The searches 

in the remaining databases were adjusted to fit the specific 

requirements for each of the individual databases. The “cited 

by” function on Google Scholar was used to identify additional 

articles. Finally, a cross-reference search of the selected articles 

was performed to minimize the risk of missing relevant data. The 

last search was performed on March 5, 2021.

Data collection process

Two independent authors (D.S. and A.C.) separately conducted 

the electronic search. All articles were initially screened for 

relevance by title and abstract, obtaining the full-text article if 

the abstract did not allow the investigators to assess the defined 

inclusion and exclusion criteria. The two investigators separately 

reviewed the abstract of each publication and then performed a 

close reading of all papers to minimize selection bias and errors. 

A third author (A.D.V.) resolved any conflict between reviewers. 

Data extraction from the included studies was systematically 

done using a structured form. In particular, one author (D.S.) 

independently compiled a standardized form to extract the fol-

lowing characteristics of included studies: study design, number 

of patients, patient demographics, tumor staging, duration of 

follow-up, treatment protocols, and main outcomes. This was 

then checked for accuracy by another author (A.C.).

Risk of bias and study quality assessment

Methodological quality of included studies was assessed inde-

pendently by two separate authors (D.S. and A.C.). The National 

Institute for Health and Clinical Excellence (NICE) quality as-

sessment tool was used to evaluate the quality of the included 

studies(14). A funnel plot was created using the effect size of RRR 

to examine for a potential publication bias.

Data synthesis and statistical analysis

The data from each study were transcribed in tabular form. 

Categorical variables were summarized by counts and percen-

tage, while continuous variables were reported as median ± 

interquartile range (IQR: 25th and 75th). Clinical measures were 

reported as provided by the individual studies. Cochran's Q me-

thod was used to assess between studies heterogeneity. I2 was 

calculated as a measure of heterogeneity(15). The I2 value repre-

sents the percentage of total variation across studies caused by 

heterogeneity rather than by chance. According to the Cochrane 

criteria, values from 0% to 40% may signify low heterogeneity, 

30% to 60% may represent moderate heterogeneity, 50% to 

90% may represent substantial heterogeneity, and 75% to 100% 

represents considerable heterogeneity. Using a fixed effects 

model, we assumed that all studies came from a common popu-

lation and that the effect size is not significantly different among 

the different trials. If the heterogeneity test produced a low 

probability value (Q-statistic, p < 0.05), then a more conservative 

random effects model was used.

The odds ratios of RRR and their 95% confidence intervals (CIs) 

were calculated for each study. The Mantel-Haenszel method 

was used to calculate the pooled effect estimate. Inverse varian-

ce method (DerSimonian-Laird estimator) was used to estimate 

the between-study variance (τ2)(16). A minimal correction factor 

of 0.1 was used for “0” events to reduce the distortion of data 

for excessive correction. A L’Abbé plot was created to visualize 
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at different follow-up times, and the log hazard ratio (logHR) 

were calculated for each study using the method described by 

Tierney et al.(20). The method proposed by Wan et al.(21) was used 

to approximate the standard error. Finally, the pooled logHR 

was calculated comparing patients who underwent ENI and no 

elective neck treatment.

All the analyses were performed using the R software for sta-

tistical computing (R version 4.0.1). Statistical significance was 

defined as p < 0.05.

Results
Literature search results

A flow chart of the study identification process is shown in Figu-

re 1. After duplicate removal, a total of 416 potentially relevant 

publications were identified through database searching and 

other sources. After title and abstract review, 350 articles were 

rejected and full-texts of the remaining 66 papers were obtained 

for further review. After applying the aforementioned eligibility 

criteria, a total of 9 studies were included in the qualitative and 

quantitative synthesis(22-30). The reasons behind the exclusions of 

the other studies are shown in Figure 1.

Methodological quality and risk of bias of included studies

All of the included studies were of generally moderate quality 

and satisfied at least five of the eight NICE quality assessment 

tool items (Table 1). The main limitation is that all studies 

were retrospective. Moreover, the majority of studies (n = 527, 

90.5%) did not include an explicit statement that patients were 

recruited consecutively. Finally, only 118 (20.3%) patients were 

enrolled in multicenter studies. The funnel plot generated for 

pooled effect estimate based on the RRR(17). In particular, the 

event rate in the intervention group (ENI) was plotted against 

the event rate in the control group (observation) for each study, 

and the N of the study was signified by the size of the bubble in 

the plot. Peters' linear regression test was used to analyze the 

risk of publication bias(18). 

In order to compare the survival between the two treatment 

strategies, published Kaplan–Meier plots(19) from each study 

were digitized using WebPlotDigitizer and survival probabilities 

and follow-up times extracted. The number of subjects at risk 

Figure 1. PRISMA flow diagram.

Table 1. Quality Assessment of case series studies checklist from National Institute for Health and Clinical Excellence. 

Study, year Multicenter? Aim? Inclusion 
and exclu-

sion criteria?

Outcome? Prospective? Consecu-
tively?

Main 
findings?

Outcomes 
stratified?

de Gabory et al., 2017 Yes Yes Yes Yes No No Yes Yes

Herr et al., 2013 Yes Yes Yes Yes No No Yes Yes

Hollen et al., 2015 No Yes Yes Yes No No Yes Yes

Hu et al., 2020 No Yes Yes Yes No Yes Yes Yes

Jiang et al., 2016 No Yes Yes Yes No No Yes Yes

Modesto et al., 2013 Yes Yes Yes Yes No Yes Yes Yes

Monroe et al., 2002 No Yes Yes Yes No No Yes Yes

Song et al., 2019 No Yes Yes Yes No No Yes Yes

Yin et al., 2015 No Yes Yes Yes No No Yes Yes

(1) Was the case series collected in more than one center (i.e., multi-center study? (2) Is the hypothesis/aim/objective of the study clearly described? 

(3) Are the inclusion and exclusion criteria (case definition) clearly reported? (4) Is there a clear definition of the outcomes reported? (5) Were data 

collected prospectively? (6) Is there an explicit statement that patients were recruited consecutively? (7) Are the main findings of the study clearly 

described? (8) Are outcomes stratified (e.g., by abnormal results, disease stage, patient characteristics)?
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the meta-analysis of the RRR is shown in Figure 2A. The plot is 

overall symmetrical, suggesting no obvious publication bias. 

Peter's test results also indicated no apparent publication bias 

(slope = 0.90, p = 0.40).

Studies description

The general characteristics of the studies are shown in Table 2. 

A total of 582 (males: 65.6%, n = 382) patients with a median 

age of 50.4 (n = 582, IQR 42.75 – 54.15) were included in this 

systematic review. The median follow-up was 73.0 months (n 

= 582, IQR 44.3 – 77.5). The Kadish stages of the patients were 

as follows: 31 stage A (5.3%), 151 stage B (25.9%), 313 stage C 

(53.8%), and 87 stage D (14.9%). After the exclusion of patients 

presenting with metastatic cervical lymph node at diagnosis 

and three patients with no follow-up data, a total of 489 clini-

cally node negative patients were included in the meta-analysis. 

The majority of patients (n = 300, 61.3%) underwent no elective 

neck treatment, while the remaining patients underwent ENI (n 

= 189, 38.7%).

Regional recurrence rate

The cumulative RRR for clinically node negative patients who 

underwent ENI was 1.6% (n = 189, 95% CI: 0.3% - 3.9%, τ2 = 

0.0006). No significant variability was found across studies with 

Figure 2. (A) Funnel plot for evaluation of publication bias. (B) L’Abbé plot showing the pooled effect estimate based on the RRR.

Table 2. Characteristics of included studies. 

Study, year No. 
(Male)

Age (years) FU (months) Kadish classification N classification Elective neck 
irradiation

RRR

de Gabory et al., 
2017

53 (32) 54.3 (SD 19) 45.4 (SD 26.5) A (n = 9); B (n = 12); C 
(n = 25); D (n = 7)

N0 (n = 46); N+ 
(n = 7)

ENI (n = 7); None 
(n = 39)

ENI, 0% (0/7); None, 
7.7% (3/39)

Herr et al., 
2013

22 (11) 45.5 (range 
11-77)

73 (range 
24-183)

A (n = 0); B (n = 10); C 
(n = 12); D (n = 0)

N0 (n = 19); N+ 
(n = 3)

ENI (n = 5); None 
(n = 14)

ENI, 20% (1/5); None, 
14.3% (2/14)

Hollen et al., 
2015 

26 (16) 55 (range 
3-82)

78 (range 3.6-
260.4)

A (n = 0); B (n = 7); C (n 
= 17); D (n = 2)

N0 (n = 24); N+ 
(n = 2)

ENI (n = 17); 
None (n = 7)

ENI, 5.9% (1/17); 
None, 42.9% (3/7)

Hu et al., 
2020

12 (10) 40 (range 
14-77)

17.5 (range 
2.53-49.9)

A (n = 0); B (n = 4); C (n 
= 6); D (n = 2)

N0 (n = 10); N+ 
(n = 2)

ENI (n = 6); None 
(n = 4)

ENI, 16.7% (1/6); 
None, 0% (0/4)

Jiang et al., 
2016

71 (44) 50.4 (range 
12.9-77.4)

80.8 (range 
6-350)

A (n = 4); B (n = 15); C 
(n = 51); D (n = 1)

N0 (n = 71); N+ 
(n = 0)

ENI (n = 22); 
None (n = 49)

ENI, 0% (0/22); None, 
26.5% (13/49)

Modesto et al., 
2013

43 (24) 51 (range 
8-80)

77 (N/A) A (n = 5); B (n = 13); C 
(n = 16); D (n = 9)

N0 (n = 34); N+ 
(n = 9)

ENI (n = 7); None 
(n = 27)

ENI, 0% (0/7); None, 
25.9% (7/27)

Monroe et al., 
2002

22 (11) 54 (range 
3-82)

43.2 (range 
3.6-218.4)

A (n = 1); B (n = 4); C (n 
= 15); D (n = 2)

N0 (n = 20); N+ 
(n = 2)

ENI (n = 11); 
None (n = 9)

ENI, 0% (0/11); None, 
44.4% (4/9)

Song et al., 
2019

217 (161) 48.2 (range 
7-86)

58.9 (range 
1.6-231.4)

A (n = 11); B (n = 63); C 
(n = 111); D (n = 32)

N0 (n = 185); 
N+ (n = 32)

ENI (n = 64); 
None (n = 121)

ENI, 1.6% (1/64); 
None, 10.7% (13/121)

Yin et al., 
2015

116 (78) 36 (range 
12-82)

77 (range 
4-223)

A (n = 1); B (n = 23); C 
(n = 60); D (n = 32)

N0 (n = 84); N+ 
(n = 32)

ENI (n = 50); 
None (n = 30)

ENI, 2% (1/50); None, 
23.3% (7/30)

Abbreviations: FU follow-up, RRR regional recurrence rate, SD standard deviation, ENI elective neck irradiation.
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a I2 = 4.3% (Q-statistic, p = 0.40). The cumulative RRR for clinically 

node negative patients who underwent observation was 18.8% 

(n = 300, 95% CI: 9.6% - 30.2%, τ2 = 0.013), and a substantial he-

terogeneity was measured across studies (I2 = 60.9%; Q-statistic, 

p < 0.05). The pooled OR was 0.12 (95% CI 0.05 - 0.31; p < 0.05), 

indicating an 88% lower odds for regional nodal relapse in 

patients with ENI compared to those without. The pooled effect 

analysis for the cumulative RRR is shown in Figure 3. The L’Abbé 

plot showing the pooled effect estimate based on the RRR is 

shown in Figure 2B.

Survival and distant metastases

Only two of the included studies compared the survival 

between the two treatment strategies (ENI, n = 114; observa-

tion, n = 151). Song et al.(29) (n = 185) measured a non-significant 

difference in terms of OS (79.9 % vs. 88%) and DMFS (79.9 % vs. 

88%) at the 5-year follow-up, for ENI and observation respecti-

vely. Similarly, Yin et al.(30) (n = 80) detected comparable onco-

logical outcomes (OS, 77 % vs. 62%; DMFS, 77 % vs. 73%) in the 

two subgroups after 5 years.

Data from these studies were analyzed to calculate the pooled 

estimate. No difference was measured between ENI and obser-

vation, according to OS (logHR 0.18, 95% CI -1.37 - 1.73; p = 0.82) 

or DMFS (logHR -0.23, 95% CI -5.73 - 5.28; p = 0.93). Also, no 

heterogeneity was measured for either oncologic outcome (OS, 

I2 = 0%, Q-statistic, p = 0.36; DMFS, I2 = 0%, Q-statistic, p = 0.73).

Discussion
Due to the rarity of ENB and the consequent lack of large 

prospective studies, no defined guidelines are available to guide 

clinical practice(31). For primary disease control, multimodality 

treatment regimens combining surgery with radiotherapy and/

or chemotherapy have been accepted as the gold standard(32-36). 

Even if definitive radiotherapy is rarely chosen for the primary 

Figure 3. Forest plot showing cumulative odds ratios (ORs) of RRR and their 95% confidence intervals (CIs).

treatment of ENB (e.g. patients unfit for surgery or early tumors), 

it continues to play a substantial role in multi-modality treat-

ment, particularly in the adjuvant setting(5). In fact, adjuvant 

radiation therapy improves local tumor control, particularly for 

high-grade and high-stage tumors. As already mentioned, the 

majority of patients suffering from ENB present with no clinically 

evident disease in the neck(2,6). This is the main reason additional 

efforts should be made to define the optimal management of 

N0 neck, and further studies are indeed mandatory to assess the 

potential role of an elective treatment. According to the current 

literature, elective neck dissection (END) is rarely proposed for 

the management of ENB with a clinically node negative neck, 

but it is commonly used in the therapeutic treatment in case 

of clinically positive nodes(12). In particular, no elective neck 

dissections were performed among the patients included in 

the present meta-analysis, and only therapeutic or salvage 

neck dissection was performed when appropriate. On the other 

hand, ENI was proposed for the management of the N0 neck to 

improve patients’ outcome. However, contradictory data, based 

on single institutions experiences, are available from the current 

literature(22-30).

This is the first meta-analysis performed to analyze the role of 

ENI in clinically node negative ENB. In particular, we tried to 

assess the impact of ENI in regional disease control compared 

to observation. Moreover, we attempted to better define if ENI 

could potentially improve patients’ survival. Our analysis showed 

a substantial reduction of the regional recurrence rate (1.6% vs. 

18.8%; OR 0.12), while no difference was measured in terms of 

survival or distant metastases.

The decision to perform an elective neck treatment in head and 

neck tumors depends on the recurrence risk, the successful rate 

of salvage treatment, and the impact on survival(37). In particu-

lar, an elective treatment of the neck aims to manage occult 

regional metastases at the time of diagnosis. However, current 
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evidence does not allow for quantification of occult metastases 

rate due to the low number of patients who undergo elec-

tive neck dissection, and no data are provided in case of ENI. 

Moreover, some differences should be considered in the case 

of sinonasal tumors(38), and particularly for the ENB. As menti-

oned above, regional metastases often occur late in the disease 

course(8), and a regional failure could not be directly associated 

to occult metastases at the time of the primary treatment. As a 

consequence, the decision to perform ENI should not depend 

on the occult metastases rate, and other factors should be ad-

dressed. 

Naples et al.(9) performed a systematic review to quantify the 

risk of regional recurrence in ENB, measuring an overall RRR of 

approximately 15%. However, no distinction was made conside-

ring the N classification at diagnosis, and therefore no stratified 

data were reported based on the management of the clinically 

N0 neck. Our results are consistent with the current literature 

data in terms of overall regional recurrence rate. In fact, the 

pooled risk of neck recurrence in our analysis was approximately 

19% in clinically N0 patients who did not undergo elective neck 

treatment. On the other hand, only 1.6% of patients treated 

with ENI showed a regional recurrence, demonstrating that ENI 

improves the regional disease control.

Another aspect that should be considered in the decision to 

perform an elective treatment of the neck is the salvage rate sur-

vival. As previously mentioned, a substantial proportion of regi-

onal metastases occurs late during patient follow-up, six or more 

months after the primary treatment. A previous meta-analysis(8) 

showed an overall salvage failure of approximately 70%. Even if 

a multimodality treatment approach composed of surgery plus 

radiotherapy improved the rate of successful neck salvage, the 

possibility to improve the regional disease control with an ENI 

should be considered to reduce the risk of salvage failure.

Our pooled analysis of two large retrospective studies showed 

no impact of ENI in terms of survival. 

As reported by current literature data, an increased morta-

lity rate was measured in patients with recurrence in cervical 

lymph nodes when compared to those who never developed 

neck disease (60% vs. 32%)(9). Accordingly, a population-based 

study demonstrated the impact of nodal disease in terms of 

oncological outcome, measuring a critical reduction of the 

disease-specific survival in long-term follow-up (24% vs. 77% 

at 10-years)(1). However, based on our results, the reduction of 

regional recurrence provided by ENI does not seem to reduce 

the risk of death or distant metastases. On the other hand, only 

two studies stratified patients by survival, reporting discordant 

results in terms of both OS and DMFS. Unfortunately, we were 

not able to determine the specific cause of death in the included 

studies. Some patients with regional recurrence had concur-

rent local and/or distance disease, which may have accounted 

for their death. Notably, we should take into account that these 

results may be confounded by a selection bias due to the retro-

spective study design(39). In particular, ENI may select more ad-

vanced tumors leading to an underestimation of the oncological 

outcome. Therefore, the possibility to draw firm conclusions is 

limited from this perspective, and further prospective multicen-

tric studies are needed to clarify this aspect.

This meta-analysis is subjected to some limitations.

First, no stratification could be performed based on the Kadish 

classification(40), and no clear recommendation could be made 

based on the disease stage. In particular, only three studies(24,26,28) 

(n = 119, 20.4%) reported the number of regional recurren-

ces stratified for the Kadish stage. In these studies, a total of 

21 (17.6%) patients presented a regional recurrence, and the 

majority (95%) were classified as Kadish C stage. However, these 

studies did not stratify the stage of patients in the two sub-

groups (ENI and observation) to calculate the stratified regional 

recurrence rate. The irradiation of the neck is warranted in case 

of Kadish D tumors presenting with regional metastases, as a 

therapeutic approach. Moreover, Kadish D tumors with distant 

metastases at presentation require customized management, 

and the decision to perform ENI depends on the multimodality 

treatment regimen. Hence, the discussion should be focused 

on the remaining tumor stages. Particularly, we should consider 

that only a minority of included patients (5%) suffered from a 

Kadish stage A tumor. Therefore, our results may not be applied 

to these patients. Moreover, Naples et al.(9) measured no neck 

recurrence in this subset of patients. Stage B and stage C tumors 

are therefore the true potential recipients of ENI, but only 

further research could customize the elective treatment of these 

tumors in terms of radiation dose and volume. 

Second, the Hyams grading was reported only in one study(22), 

but the regional recurrence and survival were not stratified. As a 

consequence, no distinction could be made between low- and 

high-grade tumors based on current literature data. A previous 

meta-analysis(41) demonstrated that the tumor grade predicts 

the risk of neck metastases, in addition to distant metastases 

and patient survival. However, further studies are needed to 

determine if only high-grade tumors could benefit from ENI.

Third, all included studies were retrospective cohort studies, 

that are inherently prone to various biases especially regarding 

patient selection and outcome assessment. Moreover, some 

studies were not specifically designed to assess the regional 

disease control, analyze the risk factors for regional metastases, 

nor their impact on patient survival. This may introduce several 

biases, such as selection and recall bias. However, ENB repre-

sents a rare entity, and the possibility to merge data from mul-

tiple studies allows us to perform cumulative analysis of larger 

samples, improving the robustness of the evidence.

Finally, further studies must be conducted to better define the 

lymph nodes levels which should be irradiated electively. No 
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data are currently available on the specific neck levels site of 

regional recurrence. Moreover, data from included studies were 

not stratified according to ipsilateral or bilateral ENI. No clear 

recommendations could be defined from this perspective, and 

the irradiation modality should be based on specific institution 

regimen.

Conclusion
This meta-analysis showed a significant reduction of regional 

recurrence in clinically node negative ENB treated with ENI. No 

advantage was measured in terms of survival or distant metasta-

ses for patients who underwent ENI, but the quality of evidence 

is too low to draw firm conclusions from this perspective.

ENI should be recommended to improve the regional disease 

control in at least Kadish B and Kadish C stages. Further prospec-

tive studies should be designed to understand if ENI could be 

avoided in early stage and low-grade tumors, as well as to define 

the best radiotherapy regimen in terms of dose and target 

volume.
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