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Abstract 

This study reports 9 additional tongue hamartomas in children paired  with a literature  

review. A retrospective analysis was performed from 3 Oral Pathology  laboratories.  

Additionally, a literature review was conducted through 5 electronic databases and gray  

literature. A total of 9 cases were identified in the retrospective analysis. Females  

outnumbered males with a ratio of 1.25:1. The age of presentation ranged from 2 weeks  

to 7 years. The posterior dorsum tongue was the most affected subsite (n = 4). One case  

was seen in a patient with oro-facial-digital syndrome, 2 cases in patients with cleft  

palates, and one case with an encephalocele. The most common predominant  

component was salivary gland tissue (n = 4). A literature search included 79 pediatric  

patients presenting with 95 tongue hamartomas. A slight female (n = 47) predilection  

was observed, with ages varying from 15 hours to 19 years. The posterior tongue  
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dorsum (n = 31) was the most affected site. Seven cases were seen in association with  

syndromes. The most common predominant component was smooth muscle (n = 35).  

Although hamartomas are rare in the oral cavity, they should be considered in the  

differential diagnosis of masses involving the posterior tongue dorsum in children. 

 

Keywords: hamartoma, pediatric patients, oral cavity, posterior tongue 
 
 
Introduction 

 Hamartomas consist of a proliferation of mature normal tissues that are 

considered endogenous to the site of occurrence, being considered a tumor-like 

malformation [1]. The characteristic properties of hamartomas were first described by 

Albrecht [2] in 1904 who coined the term hamartia defect. Stamm and Tauber [3] later 

reported the first case of lingual hamartoma in 1945. In the oral cavity, hamartomas 

occur almost exclusively on the tongue dorsum, frequently affecting newborns and 

infants, and presenting as polyps or nodules. Microscopically, they present as an ill-

defined mass, with hamartomatous tissue components intermingled with the normal 

tissue of the tongue [2]. 

 Tröbs et al. [4], performed a retrospective review of oral tumors and tumor-like 

lesions in pediatric patients over a 30-year period, reporting a total of 95 lesions, of 

which 17 were considered hamartomatous. In the oral cavity, hemangiomas and 

lymphangiomas are relatively common compared to hamartomatous lesions composed 

of other tissues subtypes. Horn et al. [5], described 17 tongue lesions in children over a 

10-year period, with only a single documented hamartoma. The current literature is 

scarce on the incidence and histopathological spectrum of tongue hamartomas in 

pediatric patients, excluding vascular malformations. Therefore, the aim of this study is 

to elaborate on the epidemiology, clinical features, and histopathological spectrum of 
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tongue hamartomas in pediatric patients based on an international series of 9 additional 

cases paired with a literature review.  

 

Materials and Methods 

Study design  

A retrospective analysis of all hamartoma cases until August 2021 was 

performed from the pathological files of the Oral Pathology Laboratory of Piracicaba 

Dental School, University of Campinas, Piracicaba, Brazil; Oral Pathology Laboratory 

of the Federal University of Rio de Janeiro, Rio de Janeiro, Brazil; and the Oral 

Pathology Laboratory of the University of Pretoria, Pretoria, South Africa. Inclusion 

criteria were cases of hamartomatous lesions located in the tongue arising in pediatric 

patients aged 0 to 19 years old. Hamartomas located in sites other than the tongue, 

vascular malformations, and cases arising in patients greater than 19 years of age were 

excluded. Clinical data, including age, sex, site and size of the lesion, clinical 

appearance, clinical diagnostic hypotheses, and treatment were recorded from the 

available clinical charts. All archived hematoxylin and eosin (H&E)-stained slides were 

reviewed for diagnostic confirmation and to record the hamartomatous tissue 

components in each of the cases. Immunohistochemical reactions were carried out in 

selected cases using 3-μm tissue sections on silanized slides for the following 

antibodies: smooth muscle actin (SMA), S100, and CD34. 

 

Literature review 

Search strategies were performed in May 2021 without time restriction and 

adapted for each of the following electronic databases: PubMed, Scopus, EMBASE, 
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Web of Science, and LILACS. A gray literature search was carried out on Google 

Scholar, OpenGrey, and ProQuest Dissertations & Theses Global (Supplementary 

Table S1). Rayyan QCRI [6] was used as the reference manager to screen the articles 

and remove duplicates. Additionally, the reference lists of selected articles were hand-

screened to identify potential manuscripts that could have been missed during the search 

strategy. 

The articles describing the clinicopathological profile of tongue hamartomas in 

pediatric patients with an age range of 0–19 years diagnosed by histopathological 

examination were included. Exclusion criteria included (1) studies in which data 

regarding tongue hamartomas were not available due to grouping with other diseases or 

sites other than tongue; (2) reviews, protocols, personal opinions, conference abstracts, 

and laboratory research; (3) studies published in languages other than English, 

Portuguese or Spanish; and (4) studies whose full texts were not available. 

The study selection was conducted in two phases. The first phase consisted of 

reading the titles and abstracts of all articles. The studies that met the eligibility criteria 

proceeded to the second phase, where full texts were assessed and the final selection of 

included articles was undertaken.  

The data extracted from each included study were publication data, sample, 

clinical features, and histopathological characteristics. 
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Results 

Clinical findings 

A total of nine cases of tongue hamartomas in pediatric patients were identified. 

All cases were located in the submucosal connective tissue of the tongue dorsum, with 

four cases (44.4%) located in the posterior region. A slight female predilection was 

observed with a male-to-female ratio of 1:1.25. The age of patients ranged from 2 weeks 

to 7 years, with a mean age of 2.1 years. The majority of the patients presented 

clinically with an asymptomatic, smooth-surfaced, and normochromic tongue mass. 

One infant (case 6) presented with an erythematous lesion. Three cases were associated 

with syndromes or developmental anomalies, including oro-facial-digital syndrome 

(case 3), cleft palate (case 4), and cleft palate with an associated encephalocele (case 8). 

The size of the lesion at presentation was available in 3 cases, being 1.0 cm in case 1, 

1.0 cm in case 2, and 0.5 cm in case 9 in maximum diameter. The time of evolution was 

only known in two cases, with case 2 being reported as congenital mass, and case 8 with 

a history of 12 months. Clinical diagnoses were reported in three cases, including 

ectomensenchymal chondromyxoid tumor or lingual thyroid (case 1), traumatic fibroma 

(case 6), and hyperplastic papilla (case 7). All cases were treated via surgical excision 

and no recurrences have since been reported. 

 

Histopathological findings 

All cases were covered by normal parakeratinized stratified squamous 

epithelium with focal areas of acanthosis. The lesions were ill-defined, intermixing with 

the normal tongue tissue. The most common histopathological spectrum was the 

presence of five concomitant components, including skeletal muscle, adipose tissue, 

salivary gland parenchyma, nerve bundles, and blood vessels (cases 4, 6, 7, and 8). In 
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these cases, salivary gland parenchyma represented the predominant component in three 

cases (cases 4, 7, and 8), and adipose tissue in a single case (case 6). Case 9 also 

presented with adipose tissue as the main component, however salivary gland 

parenchyma and blood vessels were also noted. Two cases presented with smooth 

muscle as a predominant component (cases 1 and 5), both showing blood vessels and 

adipose tissue, and one case (case 5) with the additional presence of nerve bundles. One 

case additionally contained focal hyaline cartilage (case 3), with another case presenting 

with a proliferation of fibrous connective tissue (case 8). Case 2 presented as a 

neurovascular hamartoma. Necrosis, cellular pleomorphism, and mitotic figures were 

not seen in any of the cases. The clinicopathological features and histopathological 

spectrum of all cases are summarized in Table 1 and illustrated in Fig. 1, Fig. 2. 

Immunohistochemistry was performed in two cases (Figure 3). Case 1 showed 

immunoreactivity for CD34 in the blood vessels, S100 in adipose tissue, and SMA in 

the smooth muscle component. Case 3 showed positivity for S100 in the adipose tissue 

and neural structures.  

Literature review 

The study selection process is summarized in Figure 4 , and the demographical 

and clinical features of the 50 included studies detailed in Table 2. Fifty articles were 

included in the final selection, with 48 articles from databases, 1 [7] from gray 

literature, and 1 [3] from reference lists of included articles. The sample derived from 

these studies comprised a total of 79 cases and 95 lesions, derived from 41 case reports, 

5 case series, 3 letters to the editor, and one correspondence (Supplementary Table 

S2). The articles were published between 1945 [3] and 2021 [8]. The included studies 

originated from eighteen different countries: USA (16); Japan (11); UK (5); Italy (3); 

India (2); Mexico (2); Nigeria (2); Brazil and Peru (1); Chile (1); China (1); Israel (1); 
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Table 1. Clinicopathological features of the nine patients included in this case series 
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Figure 1 – Histopathological features of tongue hamartomas. A low-power magnification demonstrating an unencapsulated proliferation of disorganized hamartomatous tissue 

components merging with normal surrounding tissues. (A) Case 1 with smooth muscle as the predominant tissue component, in combination with adipose tissue and blood 

vessels (hematoxylin and eosin [H&E] stain, 2.5×). A high resolution of this slide is available as eSlide: VM06550. (B) Case 2 as neurovascular hamartoma, showing a 

proliferation of packed groups of nerve bundles and blood vessels (H&E stain, 5.0×). A high resolution of this slide is available as eSlide: VM06546. (C) Case 6 demonstrating 

adipose tissue as the predominant component, surrounded by salivary gland parenchyma, skeletal muscle, nerve bundles, and blood vessels (H&E stain, 2.0×). A high resolution 

of this slide is available as eSlide: VM06548. (D) Case 3 with salivary gland parenchyma as the predominant tissue component, in combination with adipose tissue, skeletal 

muscle, nerve bundles, blood vessels, and focal hyaline cartilage (H&E stain, 1.3×). A high resolution of this slide is available as eSlide: VM06547. Scale bar of A: 800 μm. 

Scale bar of B: 400 μm. Scale bar of C and D: 2 mm. 
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Fig. 2. A high-power magnification demonstrating individual hamartomatous tissue components. (A) Bundles of smooth muscle (Case 5: hematoxylin and eosin [H&E] stain, 

20×). (B) Subepithelial proliferation of striated skeletal muscle fibers and blood vessels (Case 4: H&E stain, 20×). (C) Focal hyaline cartilage identified in a single case (Case 

3: H&E stain, 10×). (D) Packed groups of nerve bundles (Case 5: H&E stain, 20×). (E) Salivary gland parenchymal tissue (Case 4: H&E stain, 20×). (F) Adipose tissue (Case 

6: H&E stain, 20×). Scale bar of A, B, D, E and F: 200 μm. Scale bar of C: 300 μm. 
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Fig. 3. Immunohistochemical features of tongue hamartomas (case 1). (A) Alpha-smooth muscle actin highlighting smooth muscle bundles (IHC, 10×). (B) S100 highlighting 

adipocytes (IHC, 20×). (C) h-Caldesmon highlighting smooth muscle bundles (IHC, 10×). (D) CD34 highlighting blood vessels (IHC, 10x). 
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Malaysia (1); Morocco (1); Norway (1); Taiwan (1); The Netherlands (1). The sample 

size of the included studies ranged from 1 to 18 patients. Ten patients had more than 

one lesion, in which 6 patients had 2 lesions [9-12], 3 patients had 3 lesions [13-15] and 

1 patient had 4 lesions [16]. 

Females outnumbered males, with a ratio of 1.47:1. The patients’ age ranged 

from 15 hours [17] to 19 years [18], with the majority occurring within the first 5 years 

of life (n=69; 87.3%). Regarding clinical characteristics, all lesions presented as an 

exophytic mass, varying from polypoid to nodular lesions. Most lesions appeared 

normochromic (n=35; 48.6%) with a smooth surface (n=56; 100%). The size of the 

lesions ranged from 0.1 cm [1] to 4.0 cm [9]. Most lesions were congenital (n=40 cases; 

72.7%), however, those with a reported duration ranged from 3 months [16] to 83.75 

months [19]. The posterior tongue dorsum (n=31; 32.6%) was the most frequently 

involved subsite. Eighteen patients (22.8%) reported symptoms, with dysphagia being 

described by 12 patients (57.2%). Fifteen patients (19.0%) presented an anomaly, 

including cleft palate (n=10; 41.7%) and bifid tongue (n=4; 16.6%). Seven cases (8.9%) 

[1, 10, 20, 21] presented with associated syndromes, with oro-facial-digital syndrome 

being described in 5 patients (71.4%). All cases were treated via surgical excision. The 

follow-up time ranged from 2 months 3, [8, 22, 23] to 144 months [8], with a mean 

period of 25.66 months and no reported recurrences. 
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Fig. 4. Flow diagram of literature search and selection of studies. 
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Table 2. Demographical and clinical features of the 50 studies included in the literature review 
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*Reflects the percentage of lesions/patients where that parameter was reported. 

†Dorsal, not otherwise specified (6); dorsal lateral (4); tongue, not otherwise specified (4). 

‡Episodic vomiting (1); hearing loss (1); speech disorders (1). 

§Ankyloglossia (1); encephalocele (1); cerebral palsy (1); heart defect (2); polysyndactyly (2); palatal 

fistula (1); labial-buccal frenulum deformity (1); absence of lingual frenulum (1).OFD, oro-facial-digital. 

 

The most frequent predominant tissue component was smooth muscle (n=35; 

44.3%), followed by smooth muscle and adipose tissue (n=10 lesions; 12.6%), and 

skeletal muscle (n=10; 12.6%). The three most frequently described hamartomatous 

components included smooth muscle (n=74), followed by salivary gland parenchyma 

(n=66), and blood vessels (n=52). The histopathological spectrum described in the 

included studies is summarized in Table 3. 
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Table 3. Hamartomatous components and predominant tissue components as described in the 50 studies (95 lesions) included in the literature review 

 

*In 16 lesions, the predominant tissue was not described. 
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Discussion 

 Hamartomas of the oral cavity are rare, with an extensive literature review 

mostly revealing single case reports only [9, 23-44]. Retrospective studies with a large 

sample size only included few cases of oral hamartomas in children, with most 

representing vascular lesions, such as hemangiomas and lymphangiomas [4,5]. Kreiger 

et al. [1] performed a retrospective review over an 18-year period of all tongue lesions 

in children, whereby 18 out of 135 tongue lesions were considered true hamartomas, 

representing the third most common lesion found at this subsite. In contrast, another 

study found only one hamartoma out of 17 pediatric tongue lesions [5]. This 

discrepancy may be due to the lack of standardization of the definition of ‘hamartoma’, 

resulting in the real incidence of this lesion in the oral cavity being underestimated. The 

current study reported nine additional tongue hamartoma cases along with an extensive 

review of the current literature. To the best of our knowledge the present study 

represents the second largest series of tongue hamartomas reported in pediatric patients.  

Hamartomas are characterized by a proliferation of normal tissues that are 

considered endogenous to the site of occurrence [1]. Conversely, choristomas consist of 

tissue components that are exogenous to the site of occurrence [45]. The main 

diagnostic dilemma is the histopathological distinction between a benign 

mesenchymoma and a hamartoma. Mesenchymoma is defined by the presence of two or 

more benign mesenchymal tissues not normally found together, excluding fibrous 

connective tissue, without a dominant mesenchymal component [46]. Additionally, 

Bure and Barnes [47] propose reserving the diagnosis of hamartoma instead of 

mesenchymoma for cases that occur in individuals younger than 25 years of age, or, 

cases seen in association with other congenital anomalies or lesions such as 

hemangiomas or lymphangiomas. The nine cases in the current study all occurred in 
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children. Although only three cases (37.5%) were associated with syndromes or 

developmental anomalies, the lesions clearly exhibited a microscopically predominant 

tissue component in all cases. Additionally, 7/9 cases showed nerve bundles, and neural 

tissue has not been reported in mesenchymomas to date [46, 47]. Indeed, the true 

distinction between some cases of benign mesenchymoma and hamartoma may only 

represent a difference in terminology.  

A review of the literature indicated that tongue hamartomas exhibit a slight 

female predilection (59.5%), although smooth muscle predominant hamartomas were 

reported more commonly in males. Most cases occur at birth or younger children up to 

the age of 5 years. Hamartomas can present anywhere in the tongue, with the dorsum 

being the most common subsite [1, 48]. This predilection can be explained by the 

midline tongue, especially the tongue base or foramen cecum region, being considered 

the fusion region in embryogenesis [49, 50]. In the current series, a slight female 

predilection (5 cases - 55.6%) was observed. Interestingly, all salivary gland 

predominant hamartomas affected female patients, supporting current literature whereby 

two-thirds of salivary gland predominant hamartomas occurred in females [51, 52]. The 

age of patients in the current series ranged from 2 weeks to 7 years, with 6 cases 

(66.7%) presenting in patients up to the first year of life. All cases affected the tongue 

dorsum.  

Tongue hamartomas usually present as nodular or polypoid lesions with a 

smooth, normochromic surface [1, 48]. The clinical differential diagnosis of masses 

located in the tongue base in younger infants, especially congenital lesions, includes 

lingual thyroid and thyroglossal duct cyst. In older children, traumatic fibromas and 

choristomas may be considered [49, 53]. In the current series, most cases presented as 

nodular or polypoid lesions with a smooth, normochromic surface. Only one case 
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exhibited an erythematous surface. Although most hamartomas are asymptomatic slow-

growing lesions, some cases, particularly those arising in the posterior tongue dorsum, 

may be associated with dysphagia, airway distress, snoring, sucking difficulties, and 

even episodic vomiting [8, 17, 18, 54]. Moreover, hamartomas are frequently associated 

with syndromes or developmental anomalies. Oro-facial-digital (OFD) syndrome is a 

complex disorder in which hamartomas have been well described as part of the clinical 

manifestations [10]. In the current case series, only one case presented with OFD 

syndrome. Kreiger et al. [1] found that four out of 18 hamartomas occurred in a setting 

of this syndrome. Other syndromes that have been described in association with tongue 

hamartomas include Apert syndrome [20] and Ectrodactyly-ectodermal dysplasia-

clefting syndrome [21]. Although an association between hamartomas and syndromes 

does exist, it seems to occur in a minority of cases, with most cases arising in 

nonsyndromic patients. Hamartomas may also be related to midline craniofacial clefts 

[7, 16, 20; 55] and bifid tongues [12, 56]. In the current case series, two patients had 

concomitant cleft palates with one encephalocele.  

Microscopically, the proliferative tissue components in tongue hamartomas may 

include smooth or skeletal muscle bundles, salivary gland parenchyma, adipose tissue, 

blood vessels, nerve bundles, adnexal structures, cartilage, glial elements, fibrous 

connective tissue, and lymphoid tissue [1]. The most common hamartoma described in 

the literature comprises of smooth muscle (35 lesions; 44.3%), followed by smooth 

muscle and adipose tissue (10 lesions; 12.6%), and skeletal muscle (10 lesions; 12.6%). 

In the current study, hamartomatous tissue types included smooth or skeletal muscle 

bundles, salivary gland parenchyma, adipose tissue, blood vessels, nerve bundles, 

fibrous connective tissue, and cartilage. The most common hamartomas were salivary 

gland predominant, followed by adipose tissue and smooth muscle. Most authors 

20



 

consider cartilage as an exogenous element of the tongue, and therefore strictly 

speaking a choristomatous structure. In the current case series a single case contained 

cartilaginous elements, however, this element was minor relative to the other 

hamartomatous components. Other exogenous elements found as minor components in 

the literature included sebaceous glands and hair follicles [1]. Differential 

histopathological diagnoses for hamartomatous lesions may include reactive lesions and 

benign neoplasms. Regarding reactive lesions, a traumatic neuroma may be difficult to 

distinguish from a neurovascular hamartoma. The vascular proliferation in a 

neurovascular hamartoma appears more related to the neural component, whereas in a 

traumatic neuroma these two components are separate and the neural component is 

much more prevalent [57]. Additionally, the presence of inflammation and reactive 

fibrosis are more suggestive of a traumatic lesion. To differentiate benign neoplasms, 

such as leiomyomas or lipomas, it is important to note the circumscription of the 

tumoral tissues, which in hamartomas appear intermingled with the normal surrounding 

tissues, showing an overall lack of circumscription [1]. 

The treatment of tongue hamartomas is via conservative surgical excision. The 

prognosis is excellent, with no recurrences reported in the literature [26, 48]. In the 

current case series, no recurrences were reported following simple surgical excision. 

Although rare lesions in the oral cavity, it is important to consider a 

hamartomatous lesion in the differential diagnosis when encountering a mass in the 

tongue of a pediatric patient, particularly the dorsal region, even in the absence of 

known syndromes or developmental anomalies. Further case series are required to 

investigate the histopathological spectrum and better estimate the true incidence of 

tongue hamartomas in pediatric patients. 
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