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Abstract and keywords 

 

Objectives: Childhood cancer is rare and often difficult to diagnose. In the head and neck 

region, benign diseases are much more common. The aim of this study was to estimate the 

proportion of childhood cancer cases with a primary head and neck presentation, to describe 

symptoms, physical findings, diagnostic interval and tentative diagnoses. 

 

Methods: Registry-based retrospective cohort study, with patients identified in the Danish 

Childhood Cancer Registry. Review of medical records, imaging reports and pathology 

reports. 

 

Tertiary care center. 

 

All childhood cancer patients less than 15 years of age with primary disease presentation in 

the head and neck region from the Central Danish Region in the years 2003 – 2013. 

 

Proportion of patients with a primary head and neck presentation; frequency of physical 

findings; diagnostic intervals; and frequency of tentative diagnoses. 

 

Results: 85 patients (15% of all childhood cancers) had primary disease presentation in the 

head & neck region (95% confidence interval [CI]: 12 – 18%). A total of 24% (CI: 21 - 28%) of 

patients had any symptoms or findings from the head and neck region at presentation. Most 

common symptoms and findings were a swelling or a tumor, and possibly general symptoms. 

Diagnostic interval was more than three weeks in three out of four of patients. Primary 

suspicion was most commonly an infectious disease. 

 

Conclusions: A substantial proportion of patients with childhood cancer have disease 

presentation in the head and neck. Worth noting is, that symptoms and findings are easily 

mistaken for an infectious disease, which probably explains the significant diagnostic interval. 

 

 

 

Key words: 

• Neoplasms 

• Head and Neck Neoplasms 

• Child 

• Early Detection of Cancer 

• Symptom Assessment 

• Physical Examination 

• Head 

• Neck 
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Main text. 

 

1. Introduction 

Childhood cancer is a relatively rare disease, affecting approximately 150-200 per 1 million 

children per year.[1,2] Subtypes include leukemia, lymphoma, central nervous system tumors 

and various solid tumors.[1]  Although uncommon, childhood cancer is a life-altering event, 

and it is one of the leading causes of death of children in the developed world. Furthermore, 

survivors have a high rate of long-term morbidity and risk of secondary malignancy.[3] 

 

It has been estimated that approximately 1 in 10 childhood cancer cases involve the head and 

neck (H&N) region, most frequent types being lymphoma, sarcoma and to a lesser extent 

thyroid cancer.[4,5] General practitioners, pediatricians and otorhinolaryngologists 

frequently see children with diseases of the H&N region. Common benign conditions include 

upper respiratory tract infections like acute lymphadenitis, tonsillitis, otitis media or the 

common cold. Compared to the abundance of these benign diseases, cancer is an absolute 

rarity and consequently, only few clinicians have experience with this phenomenon.[6] 

Furthermore, presenting symptoms of cancer in children are often vague and non-specific, 

making it difficult to diagnose these diseases.[7,8] This leads to substantial problems: A 

diagnosis of malignancy is often significantly delayed, which might lead to worse outcomes, 

whereas on the other hand children with benign diseases may undergo unnecessary 

diagnostic procedures (i.e. surgery) to rule out a malignancy.[6,9,10] 

 

The British National Institute for Health and Care Excellence (NICE) and The Danish Health 

Authority, among others, have published guidelines for suspected cancer pathways that 

include childhood cancer. These guidelines provide a summary of signs and symptoms that 

should alert physicians to the possibility of a cancer diagnosis.[11,12] In spite of this there is 

still a lack of knowledge and awareness of these diseases, as evidenced by the often long 

diagnostic interval.[6,13,14] Consequently, it has been identified as an area in need of further 

research.[12] 

 

Thus, there is a need for knowledge of the epidemiology and clinical presentation of pediatric 

H&N malignancies to help physicians diagnose these conditions. The aim of this study is to 

describe the occurrence of pediatric H&N malignancies, describe the diagnostic process and 

explore the presenting symptoms and physical findings. This should be of interest to 

otorhinolaryngologists, general practitioners, pediatricians, dentists and those who develop 

evidence-based guidelines. 

 

2. Materials and methods 

2.1. Ethical considerations 

This study was approved by the regional data protection agency (reference no. 1-16-02-139-

14). Approval from the Danish research ethics committee system was not required. 

2.2. Study design and registry data 

This retrospective cohort study included children less than 15 years of age diagnosed with 

malignant disease and treated in the period 2003 – 2013 at Aarhus University Hospital, 

Denmark. This is a tertiary referral center treating all patients with childhood malignancies in 

the Central Danish Region (population of approximately 1.2 million), with the addition of 

some patients with sarcoma and neuroblastoma from other regions. Patients were identified 

in the Danish Childhood Cancer Registry (DCCR), which is a population-based registry 

including all patients less than 15 years of age diagnosed with malignant disease in Denmark. 
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DCCR is cross-referenced with the Danish National Patient Registry, the National Pathology 

Registry and the Danish Cancer Registry, and is considered to be 100% complete.[2] 

Furthermore, we searched the Danish national thyroid cancer database DATHYRCA,[15] 

which returned 3 cases already present in the DCCR registry. Diseases were classified 

according to International Classification of Childhood Cancer, 3rd edition (ICCC3).[16] 

 

2.3. Inclusion criteria 

Patients less than 15 years of age with a malignant disease with primary presentation in the 

H&N region were included in the study. Patients with ocular, central nervous system (CNS), 

kidney or liver malignancies were excluded, as these diseases only very rarely present in the 

H&N region. Patients presenting with only minor symptoms or findings from the H&N region 

were not considered as a primary H&N presentation, and were excluded. Examples include 

minor epistaxis not requiring medical intervention, or cervical lymphadenopathy in patients 

with other more prominent symptoms. 

 

2.4. Clinical data 

Information on identity, age and diagnosis was extracted from DCCR. Diagnosis was 

confirmed using original pathology reports. Electronic medical records and imaging reports 

were reviewed for information on symptoms, physical findings, diagnosis, tentative diagnoses 

and diagnostic interval. 

Any preceding symptoms noted by the patient or relatives detailed in the medical records 

were registered as symptoms. Abnormal physical findings, as noted by a physician in the 

initial medical records, were registered as a physical finding. 

Any mention in the medical records of a primary tentative diagnosis or previous treatment of 

symptoms were registered and classified by disease category. 

Diagnostic interval was estimated from medical records, and defined as the time interval from 

first symptom until final diagnosis. 

 

2.5. Statistical analysis 

Results were summarized using descriptive statistics, presented as point estimates with 

corresponding 95% confidence intervals (CI) or interquartile range (IQR) where appropriate. 

Statistical analysis was performed using Stata 14.2 (StataCorp, TX, USA). 

 

3. Results 

3.1 Patient characteristics 

In the period 2003 – 2013, a total of 584 patients were registered in DCCR with a new 

diagnosis of childhood cancer at Aarhus University Hospital.[17] Excluding diagnostic groups 

mentioned above, a total of 394 unique cases were identified with a possible primary 

presentation of the H&N region, and medical records of these patients were then reviewed. 

 

In total, we identified 85 childhood cancer patients with a primary H&N presentation, 

corresponding to 15% of the total population of patients with childhood cancer (95% CI: 12 – 

18%). Another 57 patients had minor symptoms or findings from the H&N, but were 

excluded, as it was not the primary presentation of the disease.  

All in all, a total of 142 patients presented major or minor symptoms or findings from the 

H&N (24%, 95% CI: 21 – 28%). See flowchart in supplementary figure S1. 

 

Most frequent diagnoses were acute leukemia (33%) or lymphoma (29%), while the 

remaining had various solid tumors. Characteristics of included patients are summarized in 

table 1. 
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3.2. Subjective symptoms 

By far the most common symptom reported in the initial medical records was a tumor or 

swelling, as noted by the patient or others, reported in 62 of 85 patients (73%, CI: 62-82%).  

Other prominent symptoms were fatigue in 35% (CI: 25-46%), fever in 27% (CI: 18-38%) and 

pain in 22% (CI: 14-33%). Frequency of reported symptoms are shown in figure 1 and table 

2. 

Stratifying by diagnostic group, it was noted that tumor or swelling was a prominent 

symptom among all groups, whereas general symptoms as fatigue, fever and weight loss were 

more frequent in patients with leukemia or lymphoma. Pallor only occurred among leukemic 

patients. Head and neck symptoms of leukemia were most commonly cervical lymph node 

swelling (N=22, 79%), and less commonly manifestations as epistaxis requiring treatment, 

facial palsy, acute otitis media or gingivitis.  For solid tumors, symptoms were largely 

dependent on anatomic location (Figure 2 and table 2). 

Patients had a mean of 2.8 symptoms (95% CI: 2.5-3.2). Patients with leukemia had 

significantly more symptoms than patients with lymphoma or solid tumors (Supplementary 

table S1). 

 

3.3. Physical findings 

The single most common physical finding at presentation was a visible or palpable tumor, 

found in 87% of patients (95% CI: 78-93% - see figure 1 and table 2). 

Tumor was a frequent finding among all diagnostic groups. Extra-cervical lymphadenopathy, 

hepatosplenomegaly, pallor or petecchiae was only common among patients with leukemia, 

seen in 25-46% of these patients. Physical findings among patients with solid tumors were 

dependent on anatomic location of the tumor (Figure 2 and table 2). 

Mean number of physical findings was 1.9 (CI: 1.6-2.1), significantly more for leukemic 

patients (Supplementary table S1). 

All patients had histologic confirmation of disease, either through a surgical biopsy or a bone 

marrow biopsy. An overview of diagnostic procedures performed can be found in 

supplementary table S3. 

 

3.4. Anatomic location 

The majority of patients had disease in the neck, found in 52 patients (61%, CI: 50 – 72%). 

Other anatomic locations were relatively infrequent (Figure 3 and table 3). The most 

frequent locations of solid tumors were the neck, orbit and nasopharynx (supplementary 

figure S2). 

 

3.5. Differential diagnosis and diagnostic interval 

Information on primary tentative diagnoses was available in 78 cases. In 55 cases the primary 

differential diagnosis was an infection (65%). A benign tumor or other benign disease was 

primarily suspected in 8% and 13% of cases, respectively. Only in 6% of patients was a 

malignant disease correctly suspected primarily (Supplementary table S2). 

Patients were diagnosed after a median of 36 days with symptoms (IQR: 21 – 77 days, n=81).. 

General symptoms as fever, weight loss, pallor, fatigue and sweating influenced the diagnostic 

interval. Patients without general symptoms had much longer diagnostic intervals with a 

median of 60 days (IQR: 34 – 120 days) compared to 28 days (IQR: 18 – 41 days) in patients 

with general symptoms. (Supplementary figure S3). 

 

4. Discussion 

4.1. Summary 
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In this study, we found that a substantial proportion of childhood cancer patients have a 

primary H&N presentation and that one out of four patients have major or minor signs or 

symptoms from the H&N region. 

By far the most common symptom and physical finding was a swelling or a tumor. General 

symptoms and associated physical findings suggestive of systemic disease were more 

frequent among patients with leukemia. Tumor or cervical lymphadenopathy was frequent 

among all diagnostic groups, while symptoms and physical findings in patients with solid 

tumors were dependent on the anatomic location of the tumor. Patients were often suspected 

to have an infection or other benign disease at first. Most patients experienced a lengthy 

diagnostic interval. 

 

4.2. Discussion of main findings and comparison with other studies 

The distribution of diagnoses in the present cohort is largely in line with published statistics 

and population-based studies on childhood cancer.[1,4,5,17,18] Considering childhood cancer 

involving the H&N region only, studies based on the US SEER registry have found that H&N 

cancer accounted for approximately 12% of childhood cancer.[4,5] This is in accordance with 

our findings, although those and other studies generally have not included patients with 

leukemia.[4,5] Given the results at hand, and the fact that leukemia is the most frequent type 

of childhood cancer, we consider the inclusion of leukemia a strength of the present study. 

 

Our finding that a significant proportion of childhood cancers present in the H&N region is 

noteworthy, as children commonly have benign diseases in this region, giving rise to 

diagnostic problems. Three out of four patients in our study had a diagnostic interval of more 

than three weeks, and one out of four patients had a diagnostic interval of more than two and 

a half months. This is in accordance with other studies, and highlights that the diagnosis of 

cancer in a child may be difficult.[6,13] 

The relatively long diagnostic intervals could be explained by our finding that the most 

frequent symptom was a swelling in the neck, often accompanied by general symptoms. These 

symptoms and findings could easily be mistaken for an infectious disease, which we not 

surprisingly found was most commonly suspected at first. Moreover, physical examination 

only rarely revealed findings pathognomic of malignant disease. These findings are in line 

with previous population-based studies, which found that childhood cancer often present 

with general or non-specific symptoms, although it is possible to identify features that should 

alert physicians, such as the location of a tumor and the presence of general symptoms, pallor, 

bruising and visual symptoms, among others).[7,8] 

Survival benefit of early diagnosis is not yet clearly established in childhood cancer, possibly 

because of confounding from early diagnosis of patients with very aggressive disease.[14,19] 

On the other hand, data from adult cancer clearly demonstrate disease progression and 

poorer survival with prolonged time to treatment initiation.[20,21] Therefore we should aim 

to keep diagnostic intervals as short as possible. Awareness among clinicians and 

development of evidence-based clinical practice guidelines would aid in this. 

 

The optimal management of children with enlarged cervical lymph nodes is still a matter of 

debate, since the available evidence is poor.[10] Also, the role of ultrasound diagnostics and 

fine-needle aspiration cytology in this setting is unresolved, but it may aid in excluding or 

confirming other diagnoses.[22] However, since pathologies include hematologic 

malignancies and rare solid tumors, cytology is considered unreliable and a final diagnosis 

will often require a histological examination of a surgical biopsy.[10,22] 

 

Our findings support the recommendations provided in Danish and British national guidelines 

on childhood cancer.[11,12] Patients with unresolved symptoms or not responsive to 
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conservative therapy should thus be managed according to these guidelines, and referred to a 

pediatrician or ENT specialist.[11,12] Specialist management of children with cervical 

lymphadenopathy is still a matter of debate and evidence-based guidelines is few.[23] This 

should be a priority for future research. 

 

4.3. Strengths and weaknesses 

The primary strength of the present study is that it arises from a complete, prospective 

population-based database of childhood cancer patients, considered to be 100% complete.[2] 

These findings should be valid in comparable populations. Also, we validated the diagnoses 

using the original pathology reports, and we examined the medical records thoroughly. Our 

study was based on presenting signs and symptoms, not on specific diagnoses, and thus led to 

the inclusion of patients with leukemia, which obviously is clinically relevant. 

The major limitation of this study is that data were collected retrospectively, and relies on 

symptoms and findings noted in the medical records. Information on symptoms, diagnostic 

interval and tentative diagnoses could be subject to recall bias. The lack of a control group 

does not allow us to make comparisons to children without cancer. Lastly, the rather small 

number of patients prohibits more accurate estimates. 

 

5. Conclusion 

In summary, childhood cancer often presents in the H&N region, often as a tumor or a 

swelling, possibly with symptoms and signs of generalized disease. Physicians commonly 

suspect an infectious disease, and patients experience a considerable diagnostic interval, 

possibly due to this. 

These findings implicate, that prolonged and unexplained tumor or swelling should be 

considered suspicious for malignant disease until a final diagnosis has been reached. This is 

especially the case in children with accompanying general symptoms, but should be explored 

even in the absence of those, since generalized symptoms are rare in patients with solid 

tumors.  

These findings and other available evidence support current guidelines, emphasizing that 

children with an unexplained swelling in the H&N region or other alarm symptoms should be 

referred promptly to a pediatrician or ENT specialist. 
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ix. Figure legends 

 

Figure 1. Frequency of presenting symptoms and physical findings. 

 

 

Figure 2. Frequency of presenting symptoms and signs by diagnosis. 

Other solid tumors include ICCC3 groups IV (neuroblastoma), VIII & IX (sarcomas) and XI 

(carcinomas). 

 

Figure 3. Anatomic distribution of pediatric head & neck malignancies. 

Includes all diagnostic groups. Some tumors involve more than one region. Mediastinal 

tumors extended to the neck. Color coding indicates frequency. 
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Table 1. Patient characteristics. 

 

Age, years     

Median (interquartile range) 6.1 (2.7-11) 
 

Gender, n (%) 
  

Male 49 (58%) 
 

Female 36 (42%) 
 

Diagnostic group†, n (%) 
  

I – Leukemia 28 (33%) 
 

ALL‡ 19 (22%) 

AML§ 9 (11%) 

II – Lymphoma and reticuloendothelial 

neoplasms 
30 (35%) 

 

Hodgkins lymphoma 15 (18%) 

Non-Hodgkin’s lymphoma 5 (6%) 

Burkitt’s lymphoma 5 (6%) 

Langerhans Cell Histiocytosis 5 (6%) 

IV – Neuroblastoma 4 (5%) 
 

VIII & IX – Sarcomas 20 (24%) 
 

Rhabdomyosarcoma 6 (7%) 

Other sarcoma 14 (16%) 

XI – Carcinomas 3 (4%) 
 

Thyroid cancer   3 (4%) 

N=85. †According to International Classification of Childhood Cancer, third edition ‡Acute 

lymphoid leukemia. §Acute myeloid leukemia. 
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Table 2. Frequency of symptoms and signs overall and stratified by ICCC3 group. 

 

    
All patients 

  

I – 

Leukemia 

II – 

Lymphoma 

& LCH 

IV – 

Neuro-

blastoma 

VIII & IX – 

Sarcomas 

XI – 

Carcinomas 

 

n=85 n=28 n=30 n=4 n=20 n=3 

    n % (95% CI)   n (%) 

S
y

m
p

to
m

s 

Tumour / swelling 62 73% (62-82%) 
 

18 (64%) 28 (93%) 2 (50%) 12 (60%) 2 (67%) 

Fatigue 30 35% (25-46%) 
 

19 (68%) 10 (33%) 1 (25%) 0 0 

Fever 23 27% (18-38%) 
 

15 (54%) 6 (20%) 1 (25%) 1 (5%) 0 

Pain 19 22% (14-33%) 
 

10 (36%) 2 (7%) 1 (25%) 6 (30%) 0 

Weight loss 15 18% (10-27%) 
 

7 (25%) 7 (23%) 1 (25%) 0 0 

Pallor 14 16% (9-26%) 
 

14 (50%) 0 0 0 0 

Dyspnea 10 12% (6-21%) 
 

3 (11%) 4 (13%) 1 (25%) 2 (10%) 0 

Epistaxis 9 11% (5-19%) 
 

6 (21%) 0 0 3 (15%) 0 

Nasal obstruction 8 9% (4-18%) 
 

0 4 (13%) 0 4 (20%) 0 

Sweating 5 6% (2-13%) 
 

3 (11%) 2 (7%) 0 0 0 

Nasal discharge 5 6% (2-13%) 
 

0 0 1 (25%) 4 (20%) 0 

                    

 

 
        

F
in

d
in

g
s 

Tumor 74 87% (78-93%) 
 

21 (75%) 30 (100%) 3 (75%) 18 (90%) 2 (67%) 

Other regional 

lymphadenopathy† 
15 18% (10-27%) 

 
11 (39%) 4 (13%) 0 0 0 

Hepato-

splenomegaly 
13 15% (9-25%) 

 
13 (46%) 0 0 0 0 

Pallor 10 12% (6-21%) 
 

10 (36%) 0 0 0 0 

Petecchiae or 

sugillations 
7 8% (3-16%) 

 
7 (25%) 0 0 0 0 

Superior v. cava 

syndrome 
5 6% (2-14%) 

 
2 (7%) 2 (7%) 1 (25%) 0 0 

Proptosis 4 5% (2-12%) 
 

1 (4%) 0 1 (25%) 2 (10%) 0 

Stridor 3 4% (1-11%)   0 1 (3%) 0 2 (10%) 0 

†Regions other than the neck. 
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Table 3. Distribution of anatomic location. 

 

  
All 

I – 

Leukemia 

II – 

Lymphom

a & LCH 

IV – 

Neuro-

blastoma 

VIII & IX – 

Sarcomas 

XI – 

Carcinoma 

(n=85) (n=28) (n=30) (n=4) (n=20) (n=3) 

Neck (incl. lymph nodes) 52 (61%) 19 (68%) 24 (80%) 2 (50%) 7 (35%) 3 (100%) 

Orbita 9   (11%) 4   (14%) 0 1 (25%) 4 (20%) 0 

Cranium 8   (9%) 2   (7%) 3   (10%) 0 3 (15%) 0 

Oral cavity 7   (8%) 3   (11%) 2   (7%) 0 2 (10%) 0 

Mediastinum 7   (8%) 0 5   (17%) 1 (25%) 1 (5%) 0 

Nasopharynx 6   (7%) 0 1   (3%) 2 (50%) 3 (15%) 0 

Paranasal sinuses 5   (6%) 1   (4%) 0 2 (50%) 2 (10%) 0 

Face 4   (5%) 0 0 0 4 (20%) 0 

Middle ear 4   (5%) 2   (7%) 0 0 2 (10%) 0 

Tonsil 4   (5%) 4   (14%) 0 0 0 0 

Thyroid gland 4   (5%) 0 1   (3%) 0 0 0 

Nasal cavity 3   (4%) 0 0 1 (25%) 2 (10%) 0 

Mandible 3   (4%) 1   (4%) 0 0 2 (10%) 0 

Parapharyngeal space 3   (4%) 0 1   (3%) 0 2 (10%) 0 

External ear canal 1   (1%) 0 1   (3%) 0 0 0 

Note: More than one anatomic region may be involved for each patient. 
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Scull	
8	(9%)	

Face	
4	(5%)	

Paranasal	sinuses	
5	(6%)	

Nasal	cavity	
3	(4%)	

Nasopharynx	
6	(7%)	

Mediastinum	
7	(8%)	

Thyroid	
4	(5%)	

External	ear	canal	
1	(1%)	

Middle	ear	
4	(5%)	

Orbit	
9	(11%)	

Tonsil	
4	(5%)	

Neck	incl.	lymph	nodes	
52	(61%)	

Parapharyngeal	space	
3	(4%)	

Mandible	
3	(4%)	

Oral	cavity	
7	(8%)	

N=85	

Nogle	tumorer	involverer	flere	regioner.	
Illustration:	Ken	Peter	Kragsfeldt	 0-5	%	

6-10	%	

11-50	%	

51+	%	

Frequency	


