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Summary 
 
Biopsy files of 110 canine oral neoplasms submitted to the Veterinary Pathology Department of 
Utrecht University between 2002 and 2014 were reviewed. These biopsies were submitted by the 
Small Animal Clinic, Utrecht University where the animals were presented after being referred by 
veterinarians throughout the Netherlands. The purpose of this study was to report the prevalence of 
different types of tumours, sex, breed, location, lymph node swelling, bone infiltration or lysis, 
metastasis to other organs and recurrence.  
Acanthomatous ameloblastoma, fibrosarcoma, squamous cell carcinoma and melanoma were most 
frequently found. Together, these tumours made up 62,9% of all tumours found in 110 patients. The 
breeds that were overpresented included the Golden Retriever, Labrador Retriever, German 
Shepherd, Flatcoated Retriever, Berner Sennen, Rottweiler, Jack Russell, Schapendoes and Boxer. In 
these breeds, 3 or more tumours were found. 
Acanthomatous ameloblastoma made up 19,1% of all tumours. A male predisposition was found, 
with 17 males and 4 females diagnosed. The mean age of presentation was 6,5 years and the tumour 
was mainly located in the mandible. Of these cases, 3 were presented at the Small Animal Clinic with 
a recurrent tumour after primary surgery by the referring veterinarian. Two cases showed regional 
lymph node swelling and 1 case showed signs of osteolysis.  
Fibrosarcoma made up 16,4% of all tumours. A female predisposition was found, with 7 males and 11 
females diagnosed. The mean age of presentation was 7,1 years and the tumour was mainly located 
in the maxilla. Of these cases, 6 were referred to the Small Animal Clinic with a recurrent tumour 
after primary surgery by the referring veterinarian. Two cases showed a local recurrence of the 
tumour after surgery at the Small Animal Clinic.  
Squamous cell carcinoma made up 15,6% of all tumours. A male predisposition was found, with 12 
males and 5 females diagnosed. The mean age of presentation was 8,2 years and the tumour was 
mainly located in the mandible. Of these cases, 9 were presented with a recurrent tumour after 
primary surgery by the referring veterinarian. Two cases showed signs of bone infiltration and 1 case 
showed angiogenesis in the tumour. 
Melanoma made up 11,8% of all tumours. No sex predisposition was found, with 6 males and 7 
females diagnosed. The mean age of presentation was 9,0 years and the tumour was mainly located 
in the mandible. Of these cases, 5 were presented with a recurrent tumour after primary surgery by 
the referring veterinarian and 5 cases showed signs of regional lymph node swelling.  
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Introduction 
 
Oral tumours are not uncommon in dogs as 7% of all tumours are located in the oral cavity1. Oral 
neoplasms are the fourth most common cancer overall in dogs2. The literature about oral neoplasms 
dates back several decades and the purpose of this study was to shed some light on the recent 
prevalence of oral tumours among dogs that were presented at the Small Animal Clinic, Utrecht 
University, the Netherlands. Other subjects that will be discussed in this study are the prevalence of 
tumours among sex and breeds, location of the tumours, lymph node swelling, bone infiltration or 
lysis, metastasis to other organs and recurrence. 
 
Oral tumours are frequently found in a late stage of the disease, when the prognosis for the patient 
will be less positive. Most patients are presented at the veterinary clinic when the tumour is 
classified as stage 3 (84%), stage 1 and 2 make up 8% of the patients and stage 4 also makes up 8%3. 
Staging is necessary to give an indication of the extent of tumour growth and spread. Staging of a 
tumour helps the veterinarian in developing a therapeutic plan and makes it easier to estimate the 
prognosis. The TNM system is a widely used scheme, which is based on the size of the primary 
tumour (T), degree of lymph node involvement (N), and extent of metastasis (M). Within each 
category, a number is assigned based on clinical, diagnostic and histopathologic evaluation. Below, 
the TNM system is explained according to WHO standards. 
 
Figure 1. Classification of T according to WHO4 

T (size of primary tumour) Meaning 

T0 No evidence of primary tumor 
T1 <2 centimeters in greatest dimension 
T2 2-4 centimeters in greatest dimension 
T3 >4 centimeters in greates dimension 
T4a Invades through cortical bone into extrinsic 

muscle of tongue, maxillary sinus or face of skin 
T4b Invades masticator space, pterygoid plates or 

skull base; or encases internal carotid artery 

 
Figure 2. Classification of N according to WHO4 

N (degree of lymph node involvement) Meaning 

N0 No regional lymph node metastasis 
N1 Metastasis in a single ipsilateral lymph node, 

<3 centimeters 
N2a Metastasis in a single ipsilateral lymph node,  

3-6 centimeters 
N2b Metastasis in multiple ipsilateral lymph nodes, 

<6 centimeters 
N2c Metastasis in bilateral or contralateral lymph 

nodes,  
<6 centimeters 

N3 Metastasis in a lymph node, 
>6 centimeters 
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Figure 3. Classification of M according to WHO4 

M (extent of metastasis) Meaning 

M0 No distant metastasis 
M1 Distant metastasis 

 
Figure 4. WHO classification of oral tumours4 

Tumour stage Characteristics   

1 T1  N0 M0 
2 T2 N0 M0 
3 T1, T2 N1 M0 
 T3 N0, N1 M0 
4A T1, T2, T3 N2 M0 

 T4a N0, N1, N2 M0 
4B Any T N3 M0 
 T4b Any N M0 
4C Any T Any N M1 
 
Oral tumours are usually discovered in a late stage because the mouth is not regularly checked by the 
owner or veterinarian. When the following symptoms occur, the tumour is usually in an advanced 
state. The most common symptoms of tumours in the oral cavity are halitosis, increased salivation, 
exophtalmos or facial swelling, weight loss, epistaxis, bloody oral discharge, dysphagia or pain on 
opening the mouth. Loose teeth in a dog with generally good dentition could also be a sign of 
underlying neoplastic bone lysis5. 
Male dogs have a 2,4 times greater risk compared to female dogs6. Some breeds have a higher risk of 
developing oral tumours, the breeds include the Cocker Spaniel, German Shepherd, German 
shorthaired Pointer, Weimaraner, Golden Retriever, Gordon Setter, miniature Poodle, Chow Chow, 
and Boxer7. Oral tumours can arise from the mucosa (including lips), dental root, periodontium, bone 
of maxilla or mandible, incisive bone and palate bone. Because of these diverse locations, different 
types of histological tumours are identified3. 
The majority of tumours that were diagnosed by the Veterinary Pathology Department of Utrecht 
University are described below, to give an overview of possible tumours. 
 

Odontogenic tumour  
Acanthomatous ameloblastoma 
Acanthomatous ameloblastoma is a fairly common tumour. In the past, there has been confusion 
about naming this tumour. In older literature and classification schemes, it was called 
acanthomatous epulis and was differentiated from other epulides by their habit of infiltrating 
surrounding tissue8,9. The acanthomatous epulis was later recognized as a type of ameloblastoma 
and was named a peripheral ameloblastoma10. However, this term was later replaced by canine 
acanthomatous ameloblastoma to distinguish it from the peripheral ameloblastoma in humans, 
which does not invade surrounding tissue11.  
Acanthomatous ameloblastoma arises from remains of odontogenic epithelium in the gingiva, where 
the teeth develop9. The tumour can also arise intraosseously and then break out of bone11. 
The tumour invades bone and has the tendency to recur after incomplete surgery9. Macroscopically, 
the ameloblastoma looks like a gingival enlargement, with a papillary surface, that sometimes 
displaces the adjacent teeth. The tumour is mostly found in the region of the mandibular incisor to 
premolar region9. A predisposition is described for Shetland and Old English Sheepdogs12. The mean 
age at presentation is 7-10 years.Mandibulectomy or maxillectomy is necessary in this type of 
tumour because of frequent bone infiltration without distant metastasis. The prognosis is good if the 
tumour is completely removed and local recurrence rates after surgery are less than 5%5. After 
complete excision, one study described a 1 year survival rate of 100% among 25 dogs12 while another 
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study reported a 1 year survival rate of 97%5. In the last study, excision was incomplete in one dog, 
leading to recurrence of the tumour. 
 
Odontoma 
Odontoma is a rare type of tumour 8,13–15. It is a benign tumour arising from the dental follicle during 
the early stages of odontogenesis. This is why odontomas are mainly found in young dogs8,16. 
Odontomas are actually not considered to be neoplasms, but they are thought to be hamartomas9. A 
hamartoma is a malformation that looks like a tumour. It arises from local cellular hyperactivity and 
is made up of excessive cells and tissues which arise during development17. 
Odontomas are very much alike ameloblastomas. The difference between an odontoma and 
ameloblastoma consists of the fact that a neoplasm, which contains only odontogenic epithelial 
elements is named an ameloblastoma, while a tumour which also contains dental matrix components 
is termed an odontoma18. It is important to diagnose the tumour correctly because ameloblastomas 
are locally invasive and generally require a drastic approach, as mentioned before.  
Odontomas can be subdivided into complex and compound tumours19. Complex odontomas contain 
all odontogenic tissues, which are disorderly organized. Compound odontomas consist of tooth-like 
structures that are normally present in a tooth15,19. Compound odontomas are very uncommon and 
are reported in dogs in a few cases appearing in literature16,18,20–23. Compound odontomas can be 
localised in the mandible or maxilla and they cause swelling and distortion24. Surgery is the best 
treatment and the prognosis is usually good. Mandibulectomy has been used successfully in a few 
cases16,18,20,23. 
 
Other 
Odontogenic fibroma is a slowly growing, benign neoplasm that is quite common in the dog9,10,14. The 
tumour is characterized by a proliferation of fibroblastic connective tissue in which several structures 
can be present such as bone, osteoid, dentinoid or cementum-like material9,10. The best treatment 
for this tumour is complete resection of the mass and underlying bone to prevent recurrence. In a 
study were 17 dogs were treated using marginal excision (without including underlying bone) 3 of the 
tumours recurred25. 
 
Amyloid producing odontogenic tumour is rare in dogs and appears as an epulis on the jaw, usually 
develops in patients between 8 to 13 years of age9. The tumour looks like a gingival enlargement 
which grows by expansion. It is locally invasisve but not metastatic26. Any epithelial tumour of the 
jaw that contains amyloid should be suspected of being odontogenic in origin8. The best treatment is 
surgery with a wide margin to completely excise the tumour, which is needed for a good prognosis 
without recurrence14,27. 
 

Non-odontogenic tumour  
Melanoma 
Melanoma is reported to be the most common tumour in dogs28. It is a solitary, ulcerated, 
sometimes pigmented tumour that can lead to loose teeth29–32. Smaller body weight dogs tend to 
develop melanoma easier. Breeds that might have a predisposition include the Cocker Spaniel, 
miniature Poodle, Anatolian Sheepdog, Gordon Setter, Chow Chow and Golden Retriever33. The 
mean age at presentation is 11,4 years33. Melanomas can have a confusing histologic picture if the 
tumour does not contain melanin. Amelanotic melanomas are also a common tumour in the dog, 
making up one third of all cases. Melanomas are highly malignant with frequent metastasis to the 
regional lymph nodes and the lungs. Metastasis was reported in 80% of dogs34. 
Most dogs diagnosed with melanoma die due to metastasis to the lungs, reported in 14% to 67% of 
dogs5,35. The treatment used for local management of the tumour is surgery, with a local tumour 
recurrence rate that varies from 22% following mandibulectomy to 48% after maxillectomy5,35. The 
mean survival time after surgery alone ranges from 150 to 318 days. Less than 35% of dogs are alive 
1 year after surgery5,35. In comparison, the mean survival time for untreated dogs is 65 days36. Some 
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characteristics of the tumour have a positive effect on the prognosis when treated with surgery 
including tumour size, clinical stage and achieving local control after the first treatment36. Dogs with 
tumours smaller than 2 centimeters in diameter have a mean survival time of 511 days compared to 
164 days for dogs with tumours larger than 2 centimeters37.  Dogs with recurrent tumours have a 
shorter survival time compared to dogs with previously untreated melanomas36. If the tumour is 
located in the region of the rostral mandible, the prognosis is better than in other sites38. Age, sex, 
degree of pigmentation, microscopic appearance and breed are not of prognostic importance. 
 
Squamous cell carcinoma 
Squamous cell carcinoma is the second most common oral tumour in dogs2. It is a solitary grey-white 
to pink nodular tumour with an irregular and ulcerated surface29,32,39. The tumour frequently invades 
bone, with a metastatic rate of 20%. The metastatic risk depends on the location of the primary 
tumour: the rostral oral cavity has a low metastatic rate and the caudal tongue and tonsils region 
having a high metastatic risk40. 
The prognosis is good, particularly for rostral locations. Metastasis to the regional lymph nodes is 
reported in up to 10% of dogs, metastasis to the lungs has been reported in 3% to 36% of dogs40. 
Local tumour control is usually the most challenging .The local reccurence rate after mandibulectomy 
is 10% and the mean survival time lies between 19 to 26 months with 91% of the dogs still alive after 
1 year5. In comparison, the local recurrence rate is 29% after maxillectomy with a mean survival time 
of 10 to 19 months and a 1 year survival time of 57%35.  
 
Fibrosarcoma 
Fibrosarcoma is the third most common tumour in dogs2. It is a solitary, nodular, non-pigmented 
tumour, localised in the gingiva31,41–43. The tumour tends to occur in large breeds such as the Golden 
and Labrador Retriever. The mean age of presentation is 7,3 to 8,6 years and possibly with a male 
predisposition. This type of tumour can look benign histologically and this usually leads to a diagnosis 
such as fibroma or low-grade fibrosarcoma. This syndrome is called a histologically low-grade but 
biologically high-grade fibrosarcoma. The tumour is usually located on the hard palate and maxillary 
arcade between the canine and carnassial teeth44. The treatment should always be aggressive, even 
if the biopsy suggests fibroma or low-grade fibrosarcoma because of this syndrome that was 
mentioned before. This drastic approach should be used if the tumour is rapidly growing, a recurrent 
tumour or if it is invading bone. Metastasis to the regional lymph nodes is reported in 19% to 22% of 
dogs and to the lungs in up to 27% of dogs 5,35. Local recurrence is reported in 59% of dogs with a 
mean survival time of 12 months after mandibulectomy. When the dog is only treated with surgery, 
the 1 year survival rates rarely exceed 50%5,35.  
 
Osteosarcoma 
Osteosarcoma of axial sites is less common than appendicular osteosarcoma and represents 
approximately 25% of all cases45. Of the axial osteosarcomas, the mandible is involved in 27% of the 
cases and the maxilla in 16 to 22% of the cases45. The prognosis for dogs with oral osteosarcoma is 
better than dogs with appendicular osteosarcoma because oral osteosarcoma tends to metastasize 
less often. 
Mean survival times after mandibulectomy alone is variable with mean survival times of 14 to 18 
months and 1 year survival rates of 35% to 71%. Two studies have shown that the majority of dogs 
with osteosarcoma located in the maxilla died as a result of local tumour recurrence without 
metastasis45,46. Some factors that have a positive effect on the prognosis are complete surgical 
excision, mandibular location and dogs with smaller body weight46. 
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Other 
Osteomas are very rare in dogs. It is a smooth, protruding mass of abnormally dense but normal 
bone originating from the periostal surface of bone. In structure, osteomas have the appearance of 
exostoses and cannot be differentiated from them on a histopathologic basis. Their incidence by age, 
breed and sex is unknown47. These slow growing tumours will cause clinical signs when they affect 
adjacent structures. It has been suggested that osteomas are hamartomas rather than true 
neoplasms, while others think osteomas are the end stage of fibrous dysplasia48. Neoplastic 
transformation is unreported and is unlikely to happen. One study49 described 6 cases of osteoma, all 
masses had radiographic signs of bone proliferation without bone lysis. One case showed signs of 
root resorption of adjacent teeth. Of these 6 cases, 3 masses were excised with a wide margin and 2 
were treated with marginal excisions. No recurrence was reported in the cases with wide margin 
excision and minimal progression was seen in the cases that had marginal excision at 5,5 months 
after surgery. 
 
Multilobular tumour of bone is a relatively uncommon tumour in dogs50,51. There has been some 
confusion in the veterinary literature about this tumour because it is so rare, has a varying biological 
behaviour and it produces fluctuating levels of matrix. Different names have been used in the 
literature as a synonym to multilobular tumour of bone including chondroma rodens, cartilage 
analogue of fibromatosis, calcifying or juvenile aponeurotic fibroma, multilobular osteoma, 
multilobular chondroma, multilobular osteosarcoma and multilobular osteochondrosarcoma. The 
tumour is now called multilobular tumour of bone, the term covers the characteristic histologic 
features of the tumour and does not refer to being benign or malignant52.  
In a report of 39 dogs with multilobular tumour of bone, locations where the tumour was found 
included the maxilla (11 cases), mandible (14 cases) and skull (14 cases)51. In this report, there were 
20 males and 19 females diagnosed. The ages of presentation ranged between 4 to 17 years with a 
mean age of 8 years. Body weight of these dogs ranged from 8,2 to 69,4 kilograms with a mean 
weight of 29 kilograms. Of the dogs treated with surgery, 47% experienced local tumour recurrence 
and 56% showed signs of metastasis51. The mean time to recurrence was 797 days, the mean time to 
metastasis was 542 days, and the mean survival time was 797 days with a range from 28 to 1670 
days51. At presentation, 4 dogs already had metastasis. The mean time to local recurrence in dogs 
where the tumour was removed completely was not reached at 1332 days with 8 out of 19 dogs 
having recurrence. Dogs with incomplete excision had a mean time to local recurrence of 320 days 
with 10 out 13 dogs experiencing recurrence51. 

 
Spindle cell carcinoma and verrucous squamous cell carcinoma are a subtype of squamous cell 
carcinoma. The diagnosis spindle cell carcinoma is made when a tumour is composed of squamous 
cells and has a malignant spindle cell component of epithelial origin. In a survey53 in animal hospitals, 
there was no significant difference in age and sex between the different subtypes of squamous cell 
carcinoma being verrucous carcinoma, basaloid squamous cell carcinoma, spindle cell carcinoma, 
papillary squamous cell carcinoma and adenosquamous carcinoma. Whether there is a difference in 
biological behavior between these subtypes and the well-differentiated squamous cell carcinoma is 

not certain and will be subject of new studies53. 

 
Adenocarcinoma is extremely rare in the dog and not all types have been recognized. It is a malignant 
tumour of the salivary gland and they usually arise from the mandibular and parotid glands54. In a 
study that included 87392 biopsies, there was a total of 245 cases in which salivary gland tissue was 
examined from 160 dogs and 30,2% of these biopsies were malignant neoplasms55. In another study 
where 35609 biopsies were examined, there were 140 submissions of salivary gland tissue. Of these 
submissions, 23 were adenocarcinomas56. The mean age of presentation was 10 years with a range 
from 2 to 16 years57. No specific breed predisposition has been reported58. Metastasis to the lymph 
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nodes, lungs, bone, eyes and kidneys has been reported59,60. Surgery is the best treatment but 

removal with wide margins is difficult due to the location.  

Plasmacytoma is usually located in a mucocutaneous area and occur mostly in the mouth, feet or in 
the ears61,62. In a study of 75 dogs with plasmacytomas, 17 of the tumours were located in the 
mouth61. Plasmacytomas are usually small with a diameter of 8 millimeter and are spherical or dome-
shaped63. The first choice of treatment is surgery and for most dogs this means long local control61,62. 
The chance of local recurrence and distant metastasis is low62. Gingival tumours have the highest 
chance of recurrence (4 tumours out of 17), this may be due to difficulty in excisising the tumour 
completely with a wide margin62. 
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Materials & Methods 

 
Data was obtained from the biopsy files of the Department of Veterinary Pathology of University 
Utrecht, the Netherlands, covering the period from 2002 to 2014. 
The patients were only included in this study if the tumour was located in the oral cavity. Epulides 
were excluded, because of this type of tumour being benign and usually not locally invasive. All dogs 
have had surgery at the Small Animal Clinic and the tumours were sent to the Department of 
Veterinary Pathology to determine the type of tumour and if the tumour was completely removed. 
These reports from the Department of Veterinary Pathology were reviewed to collect information 
about the patients. The age, breed, sex, location of the tumour, regional lymph node swelling, 
metastasis and recurrence were reported. The results were compared to information in veterinary 
literature. 
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Results 
 

Prevalence and sex 
During the period of 2002 to 2014, 110 dogs were diagnosed with oral tumours. The frequency of the 
tumours is shown in table 1. Acanthomatous ameloblastoma, fibrosarcoma, squamous cell carcinoma 
and melanoma were most frequently diagnosed. Other tumours that were found included 
plasmacytoma (1), multilobular tumour of bone (1), chondrosarcoma (1), verrucous squamous cell 
carcinoma (1), odontogenic fibroma (1), malignant roundcell tumour (2), epithelial respiratory 
carcinoma (1), carcinoma of dental origin (2), amyloid producing odontogenic tumour (2), plasmacell 
tumour (1), undifferentiated sarcoma (3), osteoma (1).  
The sex distribution is also shown in table 1. Squamous cell carcinoma, acanthomatous 
ameloblastoma and amelanotic melanoma were mostly found in male dogs. The number of the 
remaining tumours is too small to draw any reliable conclusions about sex predisposition. 
 
Table 1. Types of tumours and their sex distribution. 

Tumour type Number % Male Female M:F 

Ameloblastoma 21 19,1 17 4 4,3 : 1 
Fibrosarcoma 18 16,4 7 11 0,6 : 1 
Squamous cell carcinoma 17 15,6 12 5 2,4 : 1 
Melanoma 13 11,8 6 7 0,9 : 1 
Amelanotic melanoma 5 4,5 4 1 4,0 : 1 
Spindle cell carcinoma 5 4,5 3 2 1,5 : 1 
Osteosarcoma 6 5,5 3 3 1 : 1 
Odontoma 6 5,5 4 2 2 : 1 
Adenocarcinoma 2 1,8 2 0 2,0 : 0 
Others 17 15,5 11 6 1,8 : 1 
Total 110 100 69 41 1,7 : 1 
 

Breeds  
Only breeds in which 3 or more tumours were found, were included in table 2. The tumours were 
distributed over 49 breeds of which 9 breeds in table 2 accounted for 42,5% of all tumours. Labrador 
and Golden Retrievers seem to be diagnosed with malignant oral tumours more often than other 
breeds.  
 
Table 2. Distribution of the various tumour types in breeds with 3 or more tumours. 
Breed                                                                 Tumour type 

 OD SCC AA FS OS SA M AM AD CS Others 
Golden retriever 1 1 2 - - 2 - 1 - - - 
Labrador retriever 2 2 5 3 3 - 2 1 - - - 
German shepherd - 1 2 - 1 - - 1 - - - 
Flatcoated retriever - - 1 2 - - - - - - - 
Berner Sennen - - 1 2 - - - - 1 - - 
Rottweiler - - - - - 1 1 - - 1 - 
Jack Russell - 1 - - - 1 1 - - - 1 
Schapendoes - - 1 - - - - - - - 2 
Boxer 1 - - - - - - - - - - 

OD: odontoma. SCC: squamous cell carcinoma. AA: acanthomatous ameloblastoma. FS: fibrosarcoma. 
OS: osteosarcoma. SA: sarcoma. M: melanoma. AM: amelanotic melanoma. AD: adenocarcinoma. 
SC: spindle cell carcinoma. CS: chondrosarcoma. 
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Age  
The mean age and age range are shown in table 3. The neoplasms occur in dogs of all ages but most 
of the animals were around 7 to 8 years of age at diagnosis. However, in each group of tumour type 
there were very young and very old dogs which is shown in the age range. 
  
Table 3. Mean age and age range in years. 
Tumour type Mean age (years) Age range (years) 

Ameloblastoma 6,5 0,6 - 13 
Fibrosarcoma 7,1 3 - 11 
Squamous cell carcinoma 8,2 0,8 - 16 
Melanoma 9,0 3 - 13 
Amelanotic melanoma 9,6 8 - 11 
Spindle cell carcinoma 8,2 5 - 12 
Osteosarcoma 7,8 2 - 12 
Odontoma 1,3 0,6 - 2,5 
Adenocarcinoma 6,0 6 - 6 
Other 8,6 0,6 - 16 

 

Location  
Locations of every oral tumour were recorded as shown in table 4. Most of the tumours were found 
in the gingiva of the mandible, with different specific locations. 
 
Table 4. Location of 110 oral tumours. 
 AA FS SCC M AM SC OS OD AD Other 

Lip - - - - - 1 - - - - 
Palate - 1 - 1 - - - - - - 
Buccal mucosa - 1 - - - - - - - - 
Mandible 12 3 12 8 3 1 3 3 1 10 
Maxilla 9 13 5 4 2 3 3 3 1 7 
AA: acanthomatous ameloblastom. FS: fibrosarcoma. SCC: squamous cell carcinoma.M: melanoma. 
AM: amelanotic melanoma. SC: spindle cell carcinoma. OS: osteosarcoma. OD: odontoma. AD: 
adenocarcinoma. 
 

Regional lymph node swelling, metastasis and recurrence  
Regional lymph node swelling was identified in 5 cases which were diagnosed with malignant 
melanoma (4 cases) and respiratory epithelial carcinoma. There was bone infiltration in 8 cases and 
the different tumours were squamous cell carcinoma (2 cases), fibrosarcoma (2 cases), 
osteosarcoma, acanthomatous ameloblastoma (2 cases) and sarcoma. Osteolysis was found in 3 
cases with osteosarcoma, adenocarcinoma and acanthomatous ameloblastoma. Metastasis to other 
places than the regional lymph nodes was determined in 2 cases. A patient with squamous cell 
carcinoma was suspected of having metastasis to other organs because the tumour showed 
angiogenesis. The other patient was diagnosed with osteosarcoma and showed signs of micro-
metastasis to the lungs. 
 
Of 110 cases, 30 patients were presented at the Small Animal Clinic in Utrecht with a recurrent 
tumour after being treated by the referring veterinarian. The types of tumours included squamous 
cell carcinoma (9 cases), fibrosarcoma (6 cases), verrucous squamous cell carcinoma, melanoma (5 
cases), osteosarcoma (2 cases), acanthomatous ameloblastoma (3 cases), sarcoma, amelanotic 
melanoma (2 cases) and adenocarcinoma . After surgery at the Small Animal Clinic, only 3 patients 
experienced recurrence of their tumours, being sarcoma with regrowth in the nasal cavity, 
fibrosarcoma with infiltration of bone and regrowth in the sinus. The last patient was presented at 
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the clinic with recurrent fibrosarcoma after being treated by the referring veterinarian and 
experienced another recurrent fibrosarcoma in the same location after surgery at the Small Animal 
Clinic. 
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Discussion 
 
Of all types of tumours, 5 types were more prevalent than others in patients presented at the Small 
Animal Clinic, University Utrecht. These types of tumours were acanthomatous ameloblastoma, 
fibrosarcoma, squamous cell carcinoma and melanoma, which were also the most common types in 
other studies6,30,32,41,42,64–66. These results were also found in another research conducted at Utrecht 
University with the same research method as in this study67. Together, these tumours made up 
62,9% of all tumours found in 110 patients. Breeds in which 3 or more tumours were found, were 
included in this study. These breeds were the Golden and Labrador Retriever, German Shepherd, 
Flatcoated Retriever, Berner Sennen, Rottweiller, Jack Russell, Boxer and Schapendoes. Breeds in 
which most malignant tumours are found in other studies were the Boxer, Cocker Spaniel, German 
shorthaired Pointer, Weimaraner and Golden retriever64,68. These breeds were not found in this study 
and the difference in representation can be explained by a difference in popularity of breeds in 
countries where these studies were conducted. 
 

Acanthomatous ameloblastoma  
Acanthomatous ameloblastoma was mostly located in the gingiva of the mandible, with 12 cases 
located in the mandible and 9 in the maxilla. This predilection for the mandible was also the result in 
another study69. Acanthomatous ameloblastoma was mostly diagnosed in the Golden Retriever, 
Labrador Retriever, German Shepherd, Flatcoated Retriever, Berner Sennen and Schapendoes. The 
Labrador Retriever might be predispositioned with 5 dogs out of a total of 21 patients. However, the 
fact that the Labrador Retriever is a popular breed in the Netherlands can make it seem as a 
predisposition (www.hondencentrum.com). There might be a male predisposition with 17 males and 
4 females being diagnosed. However, a study by Dubielzig et al. found no breed or sex 
predisposition70. 
The mean age was 7,1 years old which is a lot younger than the results of another study where a 
mean age of 8 to 9 years old was found70. This result can be explained because a younger animal (8 
months old) and a few older dogs (13 years old) were among the cases.  
Osteolysis and bone infiltration was found in 3 cases out of 21 cases in total, while another study 
noted that this type of tumour infiltrates into underlying bone with loose teeth as a result42. This is a 
strange outcome, since acanthomatous ameloblastoma is known for infiltrating into surrounding 
tissue in almost every case. This low number of cases with signs of bone infiltration might be 
explained by the fact that bone infiltration was not described in every pathology report made by the 
Department of Veterinary Pathology.  
 

Fibrosarcoma  
Fibrosarcoma was mostly found in the gingiva of the maxilla, with 13 cases being located there out of 
a total of 18 cases. On the contrary, other studies found that the most frequent location was the 
gingiva of the mandible31,41,42,71. Fibrosarcoma was diagnosed in the Labrador Retriever, Flatcoated 
Retriever and Berner Sennen dogs which are large breeds. Two studies found a predisposition for 
large breeds42,71 and males41,64,68. There was no male predisposition found in this study with 7 males 
and 11 females diagnosed. This contradiction is possibly explained by the small group of patients in 
this study. The mean age of presentation was 7,3 years, which was also a result in two other studies 
where the mean age was around 7 to 8 years42,71. At the Small Animal Clinic, 6 cases of a total of 18 
cases were presented with recurrent fibrosarcoma after being treated by the referring veterinarian. 
One case experienced a recurrent tumour after surgery at the Small Animal Clinic. Fibrosarcoma is 
almost always invasive into surrounding bone tissue and this results in large numbers of recurrent 
tumours after surgery29,32,41,71,72 which is also seen in this study.  
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Squamous cell carcinoma  
Squamous cell carcinoma was mostly located in the gingiva of the mandible with 12 cases out of a 
total of 17 cases. This was also noticed by others30,42,71,73. Squamous cell carcinoma was mostly 
diagnosed in the Golden and Labrador Retriever, German Shepherd and Jack Russell. Todoroff et al.71 
found a predisposition for large breeds and the majority of dogs diagnosed with squamous cell 
carcinoma in this study were also large breeds. A male predisposition could be associated with a 
male:female ratio of 2,4:1. The mean age of presentation was 8,2 years old while other studies found 
the same male predisposition and mean age as in this study29–31,41,71. Bone infiltration was found in 1 
case and distant metastasis in only 1 case, out of 17 cases in total. This type of tumour is locally 
invasive in bone or tissue with few and late metastasis30,42,71. 
 

Melanoma  
Melanoma was mostly found in the gingiva of the mandible with 8 cases out of 13 cases in total. This 
result is in accord with other reports29–31,41,43,72,74. Multiple studies31,32,41,43,68,71–73 suggest one of the 
most common locations being the lips, but there was no melanoma found on the lips in this study. 
Studies report unanimously that melanoma is the most common type of tumour in dogs1,30,32,43,64,68,72 
which is not the case in this study. Melanoma reached the fourth place with only 13 cases out of 110 
cases of oral neoplasms in total. Melanoma was mostly diagnosed in the Labrador Retriever, 
Rottweiler and Jack Russell. Esplin et al. state that melanoma was found mostly in Golden and 
Labrador Retrievers75. Breed popularity may have some influence on the seemingly increased 
represenation of Labrador and Golden retrievers (www.hondencentrum.com). Other studies found a 
predisposition for small breeds71,76, dark haired breeds31,43,77,78 and animals with pigmented oral 
mucosa30,72,79 . That was not the case in this study, the breeds with melanomas are large breeds 
(except the Jack Russell) and only the Rottweiler has a dark coat. A predisposition is also likely for the 
breeds Cocker Spaniel7,30,31,41,43, Airdale, Scottish and Boston Terrier and English Springer Spaniel80. 
Studies show a male predispositon7,29–31,43,68 however, the results of this study show no male 
predisposition with 6 males and 7 females diagnosed. The mean age of presentation is 10 to 11 years 
of age7,29,68 while the patients in this study had a mean age of 9 years. Metastasis to the regional 
lymph nodes was stated in 4 cases out of 13 cases in total, with no known metastasis to other organs 
or signs of bone infiltration. Other studies found invasive behaviour29–32,41,71,72 with metastasis within 
weeks to regional lymph nodes and internal organs30,42,71 especially to the lungs32,42,72. The results of 
this study are very contradictory to the findings in other studies, because very few cases showed 
metastasis and none showed distant metastasis to other organs. 
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Conclusion 
 
The prevalence of oral tumours in dogs presented at the Small Animal Clinic, Utrecht University has 
been surprising. Multiple articles state that melanoma is the most common type of tumour, but the 
results of this study tell differently. Acanthomatous ameloblastoma was the most common tumour, 
with a prevalence of 19,1%. The second most common tumour was fibrosarcoma, being 16,4% of all 
oral tumours. Squamous cell carcinoma came in third place with a prevalence of 15,6%. Melanoma 
was the fourth most common tumour in study with a prevalence of 11,8%. Mostly males were 
diagnosed with a tumour in the oral cavity, but this seemingly male predisposition can be explained 
by the fact that there were more males presented at the Small Animal Clinic compared to female 
dogs. The breeds Golden Retriever, Labrador Retriever, German Shepherd, Flatcoated Retriever, 
Berner Sennen, Rottweiler, Jack Russell, Schapendoes and Boxer were overpresented. This can be 
explained by the fact that these breeds are very popular in the Netherlands. 
 
This study has some limitations, for example the fact that it is a retrospective study, where not all 
information that needed to be registered was available. Statistics were not used and this makes it 
difficult to be sure of a predisposition for breeds or sex. Also, the group was too small to draw any 
reliable conclusions. The literature with which the results were compared, dates back several 
decades making it difficult to draw correct conclusions. There has been such a great development in 
the veterinary medicine, but most of the articles about oral tumours date before the 1980’s.  
 
More new studies should be set up to get to know more about oral tumours in dogs to find the true 
prevalence and possible predispositions for breeds, age and location. More research has to be done 
to clarify the biological behaviour of the different types of tumours that can develop in the oral 
cavity. This will be useful to make it easier to determine what type of tumour the veterinarian is 
dealing with and how to succesfully treat the tumour with or without surgery or alternative 
medication. Veterinarians underestimate the importance of a good clincical exam which would make 
it easier to find oral tumours in an early stage and increases the prognosis positively for the patient. 
With new studies, this information should become available to inform people about this 
underestimated type of cancer in dogs. This way, dogs will have a better prognosis and tumours that 
are now discovered when it’s too late, will become better treatable in the future. 
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