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Abstract 

Introduction  

Neck masses include a wide variety of diagnostic possibilities, with more than 60 etiologies that 

depend on clinical aspects such as age, location and time of disease progression. The interview and 
physical examination guide research that cross the neck masses in pediatric patients in 3 groups: 

infectious / inflammatory, and neoplastic embryonic remnants. The aim of this study was to present a 

protocol for evaluation of neck masses in the pediatric age group, based on a review of literature on 

the subject and experience of this service. 

Materials and Methods 

Survey of literature data from PubMed / Medline, Google Scholar and Scopus Database without 

language restriction, since 1980 sources, with the MeSH term "Pediatric neck mass".  

Results 

Prepared flowchart guidelines to be followed according with diagnostic suspicions. Patients were 

divided into 3 groups according to the initial clinical manifestations and according to etiological 
hypotheses formulated recommend evaluations protocols.  

Conclusion 

The standardization of the evaluation of neck masses in children proves valuable and can help in the 
differential diagnosis of different etiologies involved. 
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1-Introduction 

Cervical mass as a main complaint is 

quite common in medical practice and can 

become a diagnostic challenge due to lots 

of conditions that have this signal as the 

main manifestation. A detailed history and 

physical examination are essential to guide 

the investigation, namely: patient age, 

location in the neck, time course of the 

disease and the characteristics of the mass 

on palpation (1-3). 

Regarding etiology, cervical masses can be 

didactically classified into three groups: 

inflammatory or infectious, abnormal 

embryonic development and 

neoplastic(4). The distribution of patients 

in all three groups varies according to the 

age group. Benign diseases prevalent in 

the pediatric population, the most frequent 

causes the reaction to infections of the 

upper airways (1,5,6) 

lymphadenitis. However, alarm bells 

should be investigated to exclude 

neoplastic causes, whereas 5% of 

malignant tumors in childhood are located 

in the head and neck region(4). 

The presence of associated systemic 

symptoms such as fever, weight loss, night 

sweats, pallor and poor general condition, 

should alert the clinician or specialist for a 

thorough investigation (2, 3, 4). 

Attention should be paid to physical 

examination characteristics of the cervical 

mass as well as its location in the neck, 

since this information give strong evidence 

both for diagnosis and for prognosis (1, 

6). Didactically, cervical tumors can be 

classified according to their location in the 

neck in midline lesions, lateral line and 

posterior triangle. The midline tumors 

usually present as changes in embryonic 

development, and the thyroglossal duct 

cysts, the dermoid cyst, the plunging 

ranula and teratoma prime examples (1, 2, 

7). Importantly, the physical examination 

of thyroglossal duct cysts mobility of the 

lesion with swallowing or protrusion of the 

tongue, which can differentiate it from the 

dermoid cyst (1, 2). 

The plunging ranula is a characteristic 

lesion in the mouth floor, this may be the 

only finding associated, without presenting 

submental component (8). The teratoma 

may be present both in the midline and in 

the lateral line and its development begins 

in the embryonic period, characterized as 

cervical mass of (9) neonatal period. 

The side lesions include a wide variety of 

diseases, including the three major 

etiological groups defined above. We 

highlight the branchial anomalies, 

especially the second and fourth arches, 

benign tumors such as schwannoma, 

paraganglioma and major salivary glands, 

vascular causes such as jugular ectasia and 

lymphangioma, and to a lesser extent the 

malignant tumors, such as lymphoma 

and  (6, 7, 10) neuroblastoma. 

The posterior triangle may have lesions 

that are characteristically of infectious 

origin, preferably toxoplasmosis, rubella, 

roseola infantum, dermatophytosis or acute 

HIV infection. However, the presence of 

lymphadenopathy in this region should 

draw attention to neoplastic diseases, being 

the preferential localization of non-

Hodgkin lymphoma in the head and neck 

(11). 

Characteristics of the lesion on palpation 

are suggestive of etiological groups 

considered, and the coalescent and fixed to 

typical deep layers of malignancy lesions, 

whereas cystic lesions and inflammatory 

signs are typically inflammatory  (1, 4, 12, 

13). The presence of lymphadenopathy 

may occur in 38-42% of healthy 

children. The abnormal mass or any 

palpable cervical lymph node in the 

newborn, regardless of size                       

(1, 4). Between 6 months and 12 years old, 

are considered abnormal greater or equal 

to 1 cm and masses over 12 years, when 

greater than or equal to 3 inches. Faced 

with adenopathies of inflammatory or 
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infectious cause, lesions tend to regression 

within 12 weeks. In case of persistence or 

progression of the condition, should be 

considered in chronic granulomatous 

disease (1, 2, 6). 

Among the uncommon causes of cervical 

lymphadenopathy in children there are the 

atypical mycobacteriosis, cat scratch 

disease, histiocytosis, Kawasaki disease, 

drug reactions (isoniazid, phenytoin, 

allopurinol), storage diseases and 

Autoimmune lymphoproliferative 

syndrome (ALPS) (4,14-17).  

This syndrome (ALPS) is a recently 

described genetic disorder in lymphocyte 

apoptosis, resulting in an accumulation of 

lymphocytes and consequently generalized 

lymphadenopathy and splenomegaly in 

childhood. The importance of early 

diagnosis is at increased risk of B-cell 

lymphoma associated with the syndrome, 

in addition to immune destruction leading 

primary immunodeficiency (5, 18, 19). 

This work aims to develop a protocol for 

evaluation of neck masses in childhood, 

based on the main differential diagnoses 

present in this age group discussed in the 

literature. 

 

2-Materials and Methods 

Performed the literature search for 

articles published from 1980, indexed in 

PubMed / Medline, Google scholar and 

Scopus Database, without restriction on 

language of publication, with the Mesh 

Term "Pediatric neck mass". 

A proposal flowchart for evaluation of 

patients with cervical mass in childhood 

was drafted by two authors. The work was 

in accordance with the guidelines of the 

Institutional Review Board. 

3-Results 

671 articles were found with 

MesH pediatric neck mass. Stratification 

of these types of articles was as follows: 

259 were case reports, review articles were 

71 (with 51 of these revisions were 

associated with case series and 6 of those 

were specific for diagnosis of diseases 

with cervical masses), 44 were of the 

clinical trial (clinical trial), 15 were 

randomized controlled trials and 13 were 

systematic reviews. There was no meta-

analyzes, classic articles, guidelines (there 

was an effusive about chronic otitis media, 

addressing the lymph node as a further 

aspect) or consensus (Figure.1). 

 

 

 

Fig. 1: Laminates types of articles found in the search term pediatric neck mass in 

PubMed (total of 671 articles). 
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Chronologically, we can see that 24% of 

these articles were published before 2000, 

42% between 2000 and 2010 and 34% 

from 2010 until 2014. Among the specific 

diseases, there was the cat scratch disease, 

which mainly affects the pediatric age 

group. 1,963 articles on the subject 

(general survey, not only in the head and 

neck) were found, 580 of these published 

in the last 10 years. Most of the articles 

found was published in English (1,380 

articles); on the type of study 795 reported 

cases and 253 review articles were found. 

 

 

Fig.2: Flowchart of the schematic model for the evaluation of patients with cervical mass in 

childhood. 
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3-1:About Flowchart: 

The initial assessment is to categorize the 

patient into a large dostrês groups: 

infectious / inflammatory, neoplastic and 

embryonic remnants (these being further 

divided between the midline and lateral 

line) according to the initial clinical 

manifestations  (Figure.1). 

In the clinical assessment is essential and 

very important to detail the age of onset, 

duration, location and characteristics of 

palpation. One should also remember to 

pay attention to a history of infections, 

contact with animals / cats and risk factors 

for Tuberculosis (TB) and HIV. 

 

 

A further review of all possible etiologies, 

is through laboratory tests (blood count, 

serology, specific tests, focus for 

infectious / inflammatory), pathology 

[biopsy and Fine needle aspiration (FNA]; 

neoplastic focus) and imaging [ultrasound, 

Computerized tomography (CT) and 

resonance, focus to embryonic remnants]. 

3-2: Age and etiology: 

We can see from the chart below the 

distribution of etiologies according to 

patient age. Inflammatory/infectious 

diseases are much more prevalent in the 

early years of life, as well as neoplastic are 

more common after the fifth decade of life 

(Figure. 3)(20).
 

 

 

 

      Figure 3: Relation of the etiology of cervical masses according to age. 

3-3: Inflammatory / Infectious: 

The presence of an inflammatory mass 

with signs of local heat, redness and pain 

on palpation associated with a history of 

fever or infection of the upper airways 

points to infectious or inflammatory 

causes. In these cases, the clinical history 

should be directed to research the etiologic 

agent, evaluating contact with patients 

with tuberculosis bacillus, contact with 

animals, especially cats, and presence of 

risk factors for HIV infection. The 

duration of lesions also indicate possible 

causal agents because of some chronic 

diseases. For lesions with acute, must be 

requested serology all major congenital 

infections, said Toxoplasmosis, rubella, 

cytomegalovirus, herpes simplex and 

syphilis (TORCH), and the Epstein-Baar 

virus. Lack of improvement in 2 to 6 

weeks indicates the presence of chronic 
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infections requiring serology for unusual 

diseases like cat scratch, tuberculin skin 

test, specific test for ALPS and Kawasaki 

disease or a fine needle aspiration cytology 

(FNA). The most common inflammatory / 

infectious causes are described in          

(Table. 1). Lymphadenitis is the main 

reaction in this group. There is still the 

cause of related storage diseases (genetic) 

as Gaucher disease, Niewann-Pick, Pompe 

and other remember. 

  Table 1: Most frequent causes among inflammatory / infectious diseases. 
Viral Bacterial Farasitic Fungal Autoimmune 

Reactive 

 lymphadenitis 

Reactive  

lymphadenitis 

Toxoplasmosis Coccidioido

mycosis 

ALPS 

IVAS Purulent  
lymphadenitis 

Blastomycosis Tinea SLE 

Mononucleosis Abscesses Leishmaniasis Other JAR 

CMV Tuberculosis Other  Sarcoidosis 

HIV Mycobacteriosis   Kawasaki 

 disease  

Herpes virus Bartolenoses *   Drugs 

reactions** 

Rubella Dental causes   Other 

Measles Leptospirosis    

Other Other    

Note: SLE (Systemic Lupus Erythematosus); JRA (Juvenile Rheumatoid Arthritis); * Cat Scratch 

Disease (Bartonella henselae) ** Phenytoin, allopurinol, isoniazid. 

3-4: Neoplastics: 

FNA should be sought on suspicion of 

malignancy and diagnostic confirmation 

when this is not possible by 

imaging. Recent studies indicate FNA as a 

safe, minimally invasive and with good 

accuracy in the diagnosis of cystic and 

solid lesions in children without the need 

for sedation or general anesthesia in most 

cases method. 

Children who initially present with solid, 

coalescing neck masses, quick installation, 

located in the posterior triangle and 

associated with systemic disorders such as 

fever, weight loss, and arthralgias should 

call attention to the diagnosis of neoplastic 

diseases. In these cases, CT should be the 

test of choice in additional evaluation and 

histopathological analysis is imperative. 

If FNA is not sufficient in diagnosis of 

lesion, excisional biopsy should be 

performed, especially in cases of 

lymphoproliferative disorders, in which 

the FNA may not be sufficient for 

diagnosis. The incisional biopsy is a 

diagnostic option for larger lesions,  

 

however this should be avoided due to the 

risk of postoperative fistula. 

In the presence of suspected malignancy, 

general tests should be requested, namely: 

blood count, to aid diagnosis of 

hematological malignancies and chest 

radiography, useful for evaluation of 

lymphomas and granulomatous 

diseases. The most common malignant 

causes are listed in (Table.2). 

Table 2: Most frequent causes among 

neoplastic diseases. 
Neoplastic causes 

Leukemias Raddomiossarcoma 

Non-

Hodgkin's lymphoma  

Neuroblastoma 

Lymphoma Hodgikn Histiocytosis 

Other  

 

3-5: Embryonic Remnants: 

Lesions arising from changes in embryonic 

development are characteristically cystic 

aspect palpation and located generally on 

the side lines and middle 

neck. Ultrasonography (USG) is a useful 
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test in differentiating solid and cystic 

tumors with accuracy between 90 and 

95%, and should be the first imaging 

examination to be told, especially the ease 

of performance in children (30). The most 

common causes are listed in (Table.3). 

However, computed tomography (CT) 

remains the best test in the evaluation of 

neck masses due to the precision in tumor 

location and better assessment of vascular 

lesions with the use of contrast, and allows 

differentiation between cystic and solid 

lesions and assist in planning Surgical. 

As disadvantages, introduced the use of 

contrast, limiting the evaluation in allergic 

children or renal disease, the presence of 

radiation and the need for sedation in 

young children. Magnetic resonance 

imaging (MRI) provides almost the same 

information in the evaluation of cervical 

lesions compared to CT, with higher 

cost. However, this can be considered 

examination for the evaluation of vascular 

lesions and high neck masses or base of 

the skull, where this artifact in CT makes 

assessment difficult. 

Other imaging tests may also be required 

in specific cases, such as scintigraphy in 

suspected ectopic thyroid, the main cause 

of hypothyroidism in children 

Table 3: Frequent Causes from the embryonic 

remnants 
Causes - Embryonic Remnants 

Lesion 

at 
Middle 

Line 

Thyroglossal Duct 

Cyst 

Thymic 

Cyst 

Dermoid Cyst Ranula 

(susternal) 

Lymphadenopathy Teratoma 

Ectopic thyroid Other 

Lesion 
at 

Lateral 
Side 

(Line) 

Branchial remnants Laryngocele 

Salivary Glands 

Diseases 

Childhood 

pseudotumo
r 

Lymphangioma Schawanno
ma 

Vascular / jugular 

ectasia 

Glomus 

Congenital 

torticollis 

other 

 

Discussion 

The differential diagnosis of neck 

masses is of utmost importance in medical 

practice due to its high prevalence and 

large amount of diagnostic possibilities 

involved, making it sometimes a challenge 

even for the expert (1, 2, 11). 

In children, especially, early diagnosis is 

essential for the identification and 

treatment planning of neoplastic lesions, 

determining the prognosis of these patients 

(1, 4, 21). However, in this study it was 

observed that most cases of cervical 

masses in children under 15 years old are 

sourced from inflammatory and infectious 

diseases, and neoplastic causes account for 

only 5% of cases (4). 

Only between infectious and 

inflammatory, prevalent in the pediatric 

population, there are more than 60 causes 

diagnostic possibilities; this way, the 

history and physical examination play a 

key role in the diagnostic and research 

direction in the request for supplementary 

examinations (22). 

Among the causes just discussed, the cat 

scratch disease gains importance due to the 

preferential involvement of patients below 

20 years of age and progressive increase in 

incidence in recent years, especially in 

tropical countries. This is a benign disease, 

associated with a history of contact with 

animals, especially the cat, and that leads 

to chronic lymphadenopathy (19, 23-25). 

The study also showed that there are still a 

few cases reported in Brazil, which should 

not be attributed to low incidence, but the 

lack of resources required for the 

diagnosis, since serology is not very 

specific and the Polymerase chain reaction 

(PCR) is considered the gold standard, 

even little is available in our country (19, 

23-25). 

In this study few studies on the evaluation 

of neck masses in children, probably due 

to the heterogeneity of the group of 
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diseases that cause these injuries as the 

main manifestation, making it difficult to 

standardize protocols were 

found. Moreover, the majority of studies 

appear as case reports, whose evaluation is 

usually based on the experience of each 

service, leaving few studies meta-analysis 

and consensus. 

A major goal of systematizing the 

evaluation of neck masses in the pediatric 

population is the early diagnosis of 

malignancies, especially lymphoma. 

Prevalence study involving diagnosis of 

lymphoma in children indicate the 

presence of cervical lymph nodes as the 

initial signal in most of the surveyed 

population, with the most common 

histological type was found non-Hodgkin 

lymphoma cell B. The diagnosis should be 

based on clinical history and physical 

examination, avoiding excess 

complementary examinations often not 

tolerated in this age group (21, 22, 26, 27). 

A biopsy is essential for definitive 

diagnosis and should be sought in cases of 

persistent lesions and suspicious, 

preferring to FNA. Recent studies 

highlight the importance of this technique 

in the early diagnosis of pediatric neck 

masses due to high accuracy, safety, easy 

access, low complication rate and 

tolerability (2, 28-31). 

Regarding excisional biopsy can affirm 

that it is necessary in the histological 

diagnosis of some types of lymphoma and 

may not be completely replaced by FNA in 

some cases (32). 

The identification and differentiation of 

neck masses in the pediatric population 

becomes important since the presence of 

such lesions entails great anxiety of 

parents and around a pediatric malignancy. 

Conclusion 

Infectious and inflammatory diseases 

are the leading causes of neck masses in 

the pediatric age group. However, the 

presence of neoplastic disease in the 

pediatric population, especially lymphoma, 

can manifest mimicking benign diseases, 

which should draw attention to the 

warning signs. Our protocol aims to guide 

this research, avoiding delays in diagnosis 

and initiation of treatment. 
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