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Abstract 
 

Oral metastasis from distant organ cancer is very rare and the diagnosis is a 

challenge to both surgeon and pathologist. Although all types of cancer have the 

potential to metastasize to any organs, there are some specific types of cancer which 

metastasize to oral cavity. The most common primary sites of oral metastasis are 

lung, kidney, liver and prostate for male;breast, female genital organs, kidney and 

colo-rectum  for female. Oral metastasis could be divided into two parts. One is soft 

tissue and the other is jaw bone metastasis. Oral soft tissue metastasis resembles 

pyogenic granuloma, irritating fibroma or gumboil. The common symptom of soft 

tissue metastasis is bulging mass, ulceration or bleeding. Jaw bone metastasis looks 

similar to the osteomyelitis. And the common symptom of the bone metastasis is 

numbness and pain. The diagnosis of  oral metastasis necessitates biopsy and  

comparison of the histopathologic features with primary cancer. The treatment 

choice of oral metastasis with single oral cavity cancer is surgical excision. 

However, the approach in multiple involvements of other organs is usually 

concomitant chemo-radiotherapy. In most cases, the prognosis is poor with an 

average survival time of less than 1 year after the first detection of oral metastasis.  

 

 

No part of this digital document may be reproduced, stored in a retrieval system or transmitted commercially
 in any form or by any means.  The publisher has taken reasonable care in the preparation of this digital 
document, but makes no expressed  or implied warranty of any kind and assumes no responsibility for any 
errors or omissions. No liability is assumed for incidental or consequential damages in connection with or 
arising out of information contained herein. This digital document is sold with the clear understanding that 
the publisher is not engaged in  rendering legal, medical or any other professional services. 



Kang-Min Ahn and Jong-Ho Lee 

 

250 

1. Introduction 
 

Cancer is a very complex disease in which many basic cellular processes, such as cell 

division, maturation, apoptosis, and cell migration are disturbed. The most common 

characteristics are endless growing and invasion and metastasis. Although almost all types of 

cancer have the potential to metastasize to other organs, oral metastasis from distant organs is 

very rare and it comprises  about 1% in oral cavity cancer [1]. Because of its rarity, the 

diagnosis is challenging and sometimes oral metastatic lesion in soft tissue is regarded as 

pyogenic granuloma or periodontal disease. So in patients with a cancer history or present 

illness with cancer, oral metastasis should be considered in the differential diagnosis of 

inflammatory and reactive lesions which are common in the oral cavity. The common primary 

sites of cancer are diverse but breast, lung, prostate, kidney, and liver metastasis are reported 

with a high prevalence. Metastasis to the oral cavity could be divided into two parts: jaw bone 

and oral soft tissues. These two tissues showed different types of metastatic mechanism and 

the primary cancers also have different proportions. Most oral metastasis patients have 

suffered from a previously known primary cancer. However, oral metastasis is the first sign of 

cancer in some patients. Usually, oral metastatic cancer patients showed poor prognosis 

because of its advanced stage. In this chapter, we review the oral metastasis from distant 

organ in aspects of mechanism and clinical presentation.  

 

 

2. Mechanism of Oral Metastasis 
 

The migration of cancer cell to neighboring tissues and/or distant organs beyond its 

original site is one of the main causes of death in cancer patient. The metastatic process 

involves a complex biological process, such as detachment from the surrounding cells, 

regulation of cell motility and invasion, survival, proliferation and evasion of the immune 

system.However, the exact mechanism is not clearly proved. It is generally accepted that 

three steps is needed for metastatic cancer migration. The hypothesis can be summarized as 

follows.[1] First, cancer cells have to be detached from the primary tumor which involves 

epithelial cells‘ transition to other mobile cells. Usually carcinoma cells showed diminished 

intercellular adhesiveness expressed by the loss of E-cadherin-mediated adhesions. [2] Then 

they must spread into the neighboring tissue and invade the basement membrane in 

carcinoma. At this stage, cells progressively express mesenchymal molecules such as 

vimentin and N-cadherin. After expression of these molecules, cell morphology might be 

changed from round to elongated cells with an established cell-polarity. This process is called 

epithelial to mesenchymal transion(EMT).[3] And the elongated cells circulate in the blood or 

lymphatic vessels and survive in the blood or lymphatic circulation. After this, they have to 

settle in the microvasculature of the organ, extravasate through the vessel wall, invade the 

target organ, and proliferate within the target tissue. So the active bone marrow with large 

sinusoidal vessels is the target for relatively easy metastasis. In addition to the change of 

morphologic features of cancer cells, stromal cells have been involved in activating the cancer 

cells‘ migration by producing growth factors, proteases such as matrix metalloproteases 

(MMPs). And other two steps for metastasis are angiogenesis and evasion of apotosis.  

 



Oral Metastasis from Distant Organ Cancer 

 

251 

 

Figure1. FDG-PET image of metastatic cancer. Midpalatal area showed high metabolic uptake to be 

metastatic lesion. Patient suffered from HCC and received liver transplantation.  

 

 

3. Diagnosis of Oral Metastasis 
 

There are three criteria for confirming a malignant cancer to be metastatic lesion. The 

first is histopathologic verification of metastatic lesion and the second is its similarity of 

histopathologic characteristics with primary cancer. The third is the exclusion of direct 

extension from primary cancer site. These criteria mean that biopsy and histopathologic 

confirmation of the metastatic lesion is mandatory. However, the use of bone scan, magnetic 

resonance imaging (MRI), computed tomography (CT) and FDG-PET(Positron-emission 

tomography) may be very useful methods in evaluating the extent of the metastatic process to 

the jawbones. Especially they are very useful in verifing intrabony metastatic lesions with 

intact cortical bone. Because the biopsy requires the perforation of the outer cortex, this  may 

facilitate the spread of the disease through surgical wound. So when the metastasis is found in 

the intrabony area, we must be very prudent whenperforming biopsy. 

 

 

4. Chart for Oral Metastasis Profiling 
 

To profile the cancer patient, we used simple oral metastasis chart. It includes primary 

site of cancer, intraoral location of metastatic cancer, clinical symptom, histologic type, 

diagnosis of metastasis, treatment of primary cancer and oral metastatic lesion, presence of 

multiple metastasis, and survival.  



Kang-Min Ahn and Jong-Ho Lee 

 

252 

Table 1. Chart form to record oral metastatic cancer 

 
Serial number  Patient  

initial 

 Chart 

No 

 Hospital  

Date of birth  Age  Sex M F 

Primary site  Location  symptom  Histology  W/U 1‘ Tx Meta Tx 
Sur-

vival 

Adrenal  
 Mn post. 

(Rt) 

 
Pain 

 HCC  Bx Surge

ry 

Surgery  

Bile duct 
 Mn post. 

(Lt) 

 
Mass 

 SCLCa  PET Chem

o 

Chemo  

Bladder 
 Mn 

anterior 

 
Swelling 

 NSCLCa  BS RT RT  

Bone 
 Mx 

post.(Rt) 

 
Numbness 

 Adenoca  MRI S+C S+C  

Breast 
 Mx 

post.(Lt) 

 
Bleeding 

 SCC   S+R S+R  

Cervix uteri 
 Mx 

anterior 

 
TM 

 RCC   C+R C+R  

Colon 
 

TB 
 

Trismus 
 Ductal ca   S+C+

R 

S+C+R  

Corpus uteri 
 Frontal 

bone 

 Dysphagi

a 

 Osteo-

sarcoma 

  No 

Tx 

No Tx  

Fallopican 

tube 

 Malar 

bone 

 Facial 

palsy 

 CCS      

Intestine 
 Other 

bone 

 Tendernes

s 

 Etc.      

Kidney 
 Mn post -

AG 

 
Ulceration 

  Initial visit of 

OMFS 

  

Liver 
 

 
 

L/N  
  Multiple 

metastasis 

   

Lung  Mn Ant  others   skull     

Mesothelioma 
 Mx-

post(AG) 

 
No Sx 

  C-

spine 

    

Muscle       T-spine     

Omentum 
 Mx ant. 

AG 

 
 

  L-spine     

Ovary  Vestibule     Lung     

Pancreas  Tongue     Brain     

Placenta  Cheek     ST     

Pleura 
 Parotid 

gland 

    Liver     

Prostate  SMG     Pelvis     

Rectum  Lip     Other     

Skin 

melanoma 

 
Palate 

    other     

Stomach  FOM     Brief history 

Testis  RMT     

Thyroid  ITF     

Vagina  TMJ     

  MM     

other sites  other sites     

(Mn: mandible, TB: temporal bone, TM: tooth mobility, FOM: floor of mouth, AG: attached gingiva, 

SMG: submandible gland, RMT: retromolar trigone, ITF: infratemporal fossa, MM: master 

muscle, HCC: hepatocellular cancer, SCLCa: small cell lung carcinoma, N SCLCa: non-small cell 

lung carcinoma, CCS: clear cell sarcoma, RT:radiotherapy, BS: bone scan, Tx: treatment, ST: soft 

tissue). 
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5. Primary Site of Oral Metastasis 
 

The most common primary sites for oral metastases were the lung, kidney, liver and 

prostate for men, breast, female genital organs, kidney, and colo-rectum for women although 

almost all cancers involving sarcoma could be metastatic disease.[1] Usually in the western 

countries, breast and kidney are the most common primary sites; however in the eastern 

countries, lung, liver, and uterus are the most common sites. The prevalence of oral metastasis 

is different in gender and nationality with different ratio of primary cancer. However, the 

frequency of oral metastasis was not always consistent with the prevalence of primary cancer. 

[4] Some malignant cellular neoplasms such as plasmacytoma, lymphoma, and histocytoma 

are also occurred in the jaw bone. Actually, it is impossible whether this lesion is a true entity 

of metastatic cancer or it arises de novo in the jaw bone. Some authors [5] included theses 

hematopoietic caner in the scope of metastatic oral cancer and some did not. In this chapter, 

we excluded the hematopoietic cancer occurred in the jaw bone.  

 

Table 2. The prevalence and site of oral metastasis in literatures 

 

Author Prevalence of primary site in order Oral metastatic area 

Schwarz [9] Breast, lung, colon Mandible 

Van der Waal [10] Breast, lung, kidney, prostate Oral cavity 

Nishimura [11] Uterus, lung, kidney, stomach  Oral tissues 

Wu [12] Uterus, thyroid, lung, liver Oral cavity 

Shen [4] Lung, liver, uterus, prostate Oral cavity 

Hirshberg(M) [1] Lung, kidney, liver, prostate Oral cavity 

Hirshberg(F) [1] Breast, female genital organ, kidney, colorectum Oral cavity 

Friedrich(M) [5] Lymphoma, lung, CUPD syndrome Oral cavity 

Friedrich(F) [5] Breast, lymphoma, melanoma, hypernephroma Oral cavity 

Seoane [13] Kidney, ung, breast Gingiva 

Antunes [14] Thyroid, prostate, breast Jaw bone 

Bodner [15] Lung, breast, rectum, thyroid, uterus, parotid 

gland 

Jaw bone 

Pruckmayer [16] Breast, lung, prostate Jaw bone 

D’Silva [17] Breast, lung, colorectum, kidney Jaw bone 

Lim [18] Liver, lung, thyroid Oral cavity 

(M: male, F: female, CUPD syndrome: carcinoma of unknown primary site). 

 

Differences exist in the preference of some primary tumors to metastasize to specific oral 

sites. Some tumors prefer the jawbone as their metastatic target; for example, 11% of the 

jawbone metastases in men originated from the prostate gland compared to 1.5% in the soft 

tissues [6]. The pathogenesis of bone metastasis occurs through physiological mechanism 

between osteoblast and osteoclast. So, in the skeletal bone metastasis, bone with high bone 

metabolism such as ribs, skull, femur and humerus are the preferential sites. Especially with 

an active bone marrow, the vasculature structure is more sinusoidal and cancer cell can easily 

penetrate into the bone marrow. In addition to the skeletal characteristics, bone marrow has a 

lot of growth factors which may expedite the colonization of the metastatic cancer cells. For 

example, prostate cancer cells frequently secrete osteoblastic-promoting factors such as 
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BMPs, Wnt-family ligands, endothelium-1 and PDGF which can enhance the colonization of 

the floating prostate cancer cells [6]. In women, 40.6% of jawbone metastases originated from 

the breast compared to 25% in the soft tissues. It is reported that breast cancer cells express 

osteoclast-inducing factors such as PTHrP (parathyroid hormone-related protein), IL-8 and 

IL-11. In addition metastatic lesions from the adrenal, thyroid, and eye exclusively preferred 

the jawbones as their metastatic target. [7, 8] The prevalence of primary cancer is listed in 

Table 2.  

Any type of histopathology could be detected in the metastatic cancer. Until today, more 

than 25 types of different histopathologic types were reported.(Table 3)  

 

Table 3. Primary site and histopathology of for metastatic oral tumors 

 

Primary site Histological type 

Liver Hepatocellular carcinoma 

Lung Adenocarcinoma 

 Squamous cell carcinoma 

 Small cell carcinoma 

 Giant cell carcinoma 

 Undifferenciated carcinoma 

Thyroid Follicular carcinoma 

 Papillary carcinoma 

Female genital organs Leimyosarcoma 

 Choriocarcinoma 

 Germ cell tumor 

 Malignant melanoma 

Colorectal cancer Adenocarcinoma 

Kidney(RCC) Adenocarcinoma 

  

Renal pelvis Transitional cell carcinoma 

Breast Ductal cell carcinoma 

 Adenocarcinoma 

Lower extremity Clear cell sarcoma (Buttock) 

 Malignant giant cell tumor (Femur) 

 Ewing sarcoma (Pelvis) 

Duodenum Adenocarcinoma 

Temporal bone Malignant fibrous histiocytoma 

Prostate  Adenocarcinoma 
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6. Clinical Features of Oral Metastasis 
 

(1) Age and Gender 

 

Most metastatic cancers to the oral cavity are found in their fifth to seventh decades; 

however, early development was found in breast and uterus cancer patients. The mean age in 

patients with jaw bone metastasis is lower than oral soft tissue metastasis. There was an 

almost equal gender distribution in jaw bones metastases; whereas, in oral soft tissues there 

was male predilection about two time higher prevalence. [1] The difference between genders 

is probably due to the cases of metastatic germ cell tumors and choriocarcinoma which occur 

more frequently in younger women. [18]  

 

 

(2) Sign and Symptoms 

 

The clinical presentation of the metastatic lesions differed between the various oral site 

especially bone and soft tissue metastasis. In the jaw bone metastasis, patients complained of 

paresthesia, swelling of the bone, trismus and pain;however, most patients could not feel any 

discomfort until advanced bone destruction. Even some patients visit the hospital after 

pathologic facture of mandible. The radiographic appearance of metastatic lesions in the jaw 

is quite variable and sometimes it is not easy to discriminate from osteomyelitis. Usually, 

radiolucent lesion with irregular margin and ill-defined osteolytic appearance is the 

characteristics for metastatic jaw lesion; however, mixure of radiopaque and radiolucent 

lesions could be observed in a few cases. The radiographic appearance of the lesions has been 

attributed to the disruption of the balance between osteoclastic and osteoblastic activity that 

occurs during normal bone metabolism. Type of tumor may affect the radiographic 

appearance of the lesion. The prostate cancer in the mandible is usually observed with 

osteolytic appearance; whereas, the metastatic breast or renal cancer showed osteoblastic 

and/or osteolytic lesion. Because of high turnover rate of bone metabolism and high 

vascularity, mandible is the most frequent lesion of bone metastasis. 

In contrast to the bone metastasis, soft tissue metastasis could be detected at early stage 

due to its easy access and excellent visibility. According to theliteratures from western 

countries, the jaw bones are involved more frequently in metastases than the oral soft tissues. 

In a review of the Japanese and Chinese literatures, metastatic lesions were encountered more 

frequently in the oral soft tissues than in the jaw bones. [4, 11] It is postulated that poor oral 

hygiene care and high incidence of periodontitis could cause inflammation of the gingival 

which play a important role in establishment of soft tissue metastases. 
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Figure 2. Initial panoramic X-ray of right mandibularmetastasis of hepatocellular carcinoma. 

 

 

Figure 3. Metastatic hepatocellular carcinoma from right mandibular ramus ( H & E, original magnification 

x100). 
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Figure 4. Bulging mass of metastatic lesion in right mandible. MRI reveals severe bone destruction and soft 

tissue invasion.  

 

 

Figure 5. Pathologic fracture of right mandible after radiation therapy.  

It could be hypothesized that inflammatory gingiva are favorable sites for cancer cells 

implantation. The presence of teeth seems to have an important effect on the oral site 

preference of metastases. In dentulous patients, 79% exhibited their metastasis in the attached 

gingival, whereas in  edentulous patients, metastatic lesions were equally distributed between 

the tongue and the alveolar mucosa. [4] The common symptom of oral soft tissue metastasis 

is pain, swelling, bleeding, dysphasia, ulceration or increasing tooth mobility. However, 

gingival metastasis may resemble other soft tissue lesions such as pyogenic granuloma, 

irritating fibroma, or gingival swelling of chronic periodontitis in appearance. Thus, oral 



Kang-Min Ahn and Jong-Ho Lee 

 

258 

lesions with known cancer of other organs must be examined carefully and biopsy is 

necessary in case of suspicious ulcer or bulging mass.  

 

 

7. Case Series of Oral Metastasis 

 
 

1) Mandibular Metastasis 

 

A 50-year-old man was referred from Department of Surgery in May 2008 with the 

complains of numbness, swelling and pain in the right mandible. The patient had the history 

of hepatectomy in Feb 2007 due to hepatocellular carcinoma(HCC). During follow-up 

periods, metastasis to spine was found in 2008. Radiotherapy was performed to the metastatic 

spine lesion and treated without recurrence. Initial panoramic X-ray showed radiolucent 

lesion in the right mandible. (Figure 2.) Because tooth was not involved around the 

radiolucent lesion, the origin of the radiolucent lesion was not odontogenic and the patient 

suffered from HCC for one year, and metastatic cancer was suspected.  

Biopsy was performed under general anesthesia. Outer cortical bone of the mandibular 

ramus had been already destroyed and the lesion was filled with fragile soft tissues. 

Histopathologic findings showed metastatic HCC with pleomorphism. (Figure 3) 

Concurrent radiotherapy and chemotherapy were performed but the size of lesions did not 

decrease. CT scan was performed in 2009  showing extensive bone destruction of ramus and 

soft tissue extension of metastatic cancer. (Figure 4.) Patients complained the limitation of 

mouth opening and malocclusion due to pathologic fracture.  

Patient died of metastatic disease in May 2009. The survival period after the first 

detection of  oral metastasis was 14 months.  

 

 

2) Maxilla 

 

A 66-year-old man was referred from a local dental clinic in 2007 complaining of 

swelling and pain in the right maxilla. The patient had been treated in Department of Surgery 

three years previously for colon cancer of adenocarcinoma. After the surgery of the colon, he 

received chemotherapy to prevent recurrence and metastasis. During follow-up periods of 

three years, primary site was maintained without any recurrence. Patient presented tooth 

mobility in the right maxilla so he visited local dental clinic to remove the maxillary molars in 

May 2007. After extraction, healing was normal so he received sinus lifting and bone 

augmentation in July 2007. After sinus lifting procedure, soft tissue was not healed and an 

exophytic mass grew.. Local dentist performed curettage of the lesion but the size of the 

lesion increased. In 2007, patient visited our department. Intraoral examination revealed huge 

mass in the size of 4x6㎝ with ulcerative lesion. Metastatic lesion showed bulging and 

exophytic growth. (Figure 6.)  
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Figure 6. Ulcerative and bulging mass of right maxilla. Patient suffer from colon cancer three years. Oral 

lesion was developed 4 months before the visit of our clinic.  

 
 

Figure 7. Adenocarcinoma of maxillary lesion which is similar with the colon cancer. (H & E, original 

magnification x40). 
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Incisional biopsy was performed on the day of the first visit and pathologic reports 

showed metastatic colon cancer with adenocarcinoma. (Figure 7).Patient received 

chemotherapyhowever, died of disease in 2008. The survival periods was 2 months after 

confirmation of metastasis.  

 

 

3) Attached Gingiva  

 

A 40-year-old woman was referred from department of oncology in 2007 complaining of 

ulceration of anterior maxillary gingiva. The patient had been treated in department of surgery 

and oncology two years previously for breast adenocarcinoma.  

 

 

Figure 8. Bulging mass at upper anterior teeth looking like periapical lesion.. Anterior incisor and lateral 

incisor showed tooth mobility.  

After surgery of breast, she received chemotherapy to prevent metastasis. During follow-

up periods of three years, the primary site was healed without any recurrence but brain, C-

spine and T-spine metastasis was detected. Radiotherapy and chemotherapy were delivered 

simultaneouly, and the  radiotherapy was finished in July 2007. During follow-up periods, she 

found gingival ulceration and mobility of anterior teeth on 2007. (Figure 8).  

Incisional biopsy was performed on the day of the visit and pathologic reports showed 

metastatic breast cancer with adenocarcinoma. (Figure 9). 

Additional chemotherapy was given to the patient for 2 months. Anterior gingival mass 

was decreased but teeth mobility was not improved. (Figure 10). Patient was satisfied with the 

result but her brain metastasis was aggravated and she died of brain metastasis in 2008. The 

survival periods were 4 months after confirmation of oral metastasis. 
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Figure 9. Metastatic breast cancer of adenocarcinoma. (H & E, original magnification x40). 

 

 

Figure 10. Anterior gingival mass was decreased and ulceration was disappeared. Concave defect 

was observed in the previous metastatic lesion.  
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7. Treatment and Prognosis 

of Oral Metastasis 
 

Therapy of oral metastasis is difficult due to its later stages and multiple metastases. 

Usually treatment is palliative. However, in case of single metastasis in oral cavity with 

complete remission of primary cancer, surgery is the treatment of choice and it can improve 

the prognosis. [5] The treatment of oral metastasis with multiple involvements of other organs 

is usually concomitant chemo-radiotherapy. In most cases, the prognosis is poor with an 

average survival time of less than 1 year after the detection of oral metastasis. Especially, 

survival of patients with metastatic bone tumor is quite poor, with most patients expiring  

within a year of detection of the bony metastasis. According to van der Waal, the median 

survival period was 6 months. [10] Usually oral metastasis is the evidence of wide spread 

disease. However, if primary neoplasm is highly malignant the patient may not live long 

enough to demonstrate an oral metastasis. Although the principle of treatment is palliative and 

conservative, when patients with soft tissue metastasis complaining of pain, easy bleeding, 

overinfection or masticatory interference, removal of lesion can be undertaken to reduce 

discomfort during chermo-radiotherapy.  

 

 

8. Conclusion 
 

Due to the rarity of oral metastasis, diagnosis of oral metastatic cancer is quite difficult. 

Usually in case of soft tissue metastasis, patients may have innocuous dental symptoms, such 

as pain of pulpal or periodontal origin and soft tissue swelling such as pyogenic granuloma or 

epulis. Therefore patients who reports soft tissue lesion or nonspecific numbness in the 

mandible with history of cancer in other parts of the body, pathologic examination might be 

performed to accurate diagnosis.  
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