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ABSTRACT   

   Oral cavity lesions are often encountered in lung cancer patients treated with systemic treatments. Patients 

with advanced non-small cell lung cancer receive first-line therapy with chemotherapy, targeted therapies in 

case of tumors with driver mutations, and more recently also immune checkpoint inhibitors.     

 A consistent intraoral examination of each anatomic structure is indicated in these patients. The size, extent, 

thickness, color, consistency, tenderness of any suspected intraoral lesion should be evaluated. Early detection 

and prompt biopsy of the lesion is necessary to establish the diagnosis. Oral complications may be caused by the 

treatment itself (directly) or by side effects of the treatment (indirectly). These changes may lead to mouth sores, 

infections, and tooth decay. Finding and treating oral problems before cancer treatment begins can prevent oral 

complications or make them less severe. Preventing and controlling oral complications can help you continue 

cancer treatment and have a better quality of life. 

 

Keywords: lung cancer, oral metastatic disease, mucositis 

 

INTRODUCTION 

Lung cancer is the leading cause of cancer 

deaths worldwide. Lung cancer 

classification comprises two large groups: 

the non-small cell lung cancer (NSCLC) 

which accounts for more than 80% of all 

lung cancers (squamous cell carcinoma, 

adenocarcinoma and large cell carcinoma) 

and small cell lung cancer (SCLC) which is 

a neuroendocrine tumor and occur in 

15-20% of all lung cancer patients. The 

SCLC has an aggressive behavior and often 

metastasize in early stages of the disease [1, 

2]. Oral cavity lesions that may be 

encountered in patients diagnosed with lung 

cancer may be malignant lesions, caused by 

metastatic disease, or benign, mild to 

moderate, reversible lesions, due to the side 

effects of cancer chemotherapy.  

Metastatic tumors of the jaws and mouth 

Metastatic involvement of the oral cavity is 

uncommon and constitutes 1-2% of all oral 

malignancies. Such metastasis from a distant 

organ mostly occur in the presence of a 

widespread disease and are associated with 

negative prognosis [3, 4].                             

There is a high incidence during the fifth and 

sixth decades of life. Sometimes oral cavity 

metastatic disease is the first indication of a 

primary lesion [5]. According to the site of 

origin and pathogenesis, metastatic lesions 

may occur into the bone or oral soft tissues. 

The bone lesions involve more frequently 

the jawbone, especially the posterior area of 

the mandible (molar and premolar area) than 

the maxilla; this is due to the metastatic foci 

that are mainly situated in the red marrow 
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and the mandible contains red marrow in the 

ascending ramus [6, 7].  

Only 33% of the lesions occur in the soft 

tissue and the most commonly affected sites 

are the gingiva, the tongue and the tonsils 

[8].  

The metastatic process is not a random 

event. It is known that through the 

invasion–metastasis cascade, the tumor cells 

adapt to survive in distant tissues (metastatic 

colonization). Tumor cells move from their 

primary sites by intravasation into blood 

vessels, subsequent translocate systemically 

and survive in the circulation (extravasation) 

[9]. 

The mechanism of the metastatic process in 

the jaws is not completely known. The bone 

microenvironment plays an important role in 

homing the metastatic tumor cells by using 

various interactions and creating a niche for 

these cells. In this microenvironment, the 

tumor cells use local cells such as 

osteoblasts, osteoclasts or other bone 

marrow cells for promoting the bone lesions 

[10]. The existence of this 

microenvironment was suggested since 1972 

by MacGregor and Lewis when they tried to 

determine the correlation between dental 

extractions and jawbone metastases. The 

authors used the term of ―sputumborne 

metastasis‖ and released the ―seeding‖ 

hypothesis through which metastatic cells 

from the lungs fix into the post-extraction 

site via sputum [5, 11]. Thus, dental 

extraction creates a microenvironment 

loaded with local growth factors which 

attract and sustain the metastatic cells 

growth [5, 12]. 

Regarding the pathogenesis of oral soft 

tissue metastasis, a possible role is played by 

the inflammation. The chronic inflammation 

of the gingiva, through soluble cytokines 

such as TNF-a, IL-1, may provide a 

favorable microenvironment for engrafting 

metastatic cells and also facilitate metastatic 

progression [13].  

The most frequent types of cancers in men 

that metastasize to the oral cavity are the 

prostate cancer followed by lung cancer, 

colorectal cancer and bladder cancer, and in 

women the breast cancer followed by lung 

and colorectal cancer [14].  

Most of the patients with lung cancer have 

an aggressive form and die before oral 

cavity metastases become clinically evident. 

Hashimoto et al. found micrometastatic foci 

in the jaws of 16% autopsied carcinoma 

cases in the absence of any radiologic 

findings [15]. Non-small-cell lung cancer 

(NSCLC) accounts around 15% of all oral 

metastatic cancer, while oral cavity 

metastases from small cell lung cancer are 

rarely reported [16]. According to Irani et al., 

that reviewed 412 metastatic lesions that 

developed in the oral soft tissues from 1930 

- 2015, the most common metastatic sites for 

the lung cancers were in gingiva, followed 

by tonsil and tongue [3]. The tonsils are 

more affected in small cell type and the 

gingiva in lung carcinomas [8, 17].  

Hirshberg et al. reported that in 673 cases of 

metastatic oral tumors from 1916 to 2006, 

112 cases were lung cancers and in 58 cases 

metastatic lesions were found in the jaws 

[8]. 

Clinical manifestations include a plethora 

of symptoms and signs which differ 

depending on the involved site in the oral 

cavity. Also, some lesions were 

asymptomatic. The most common signs and 

symptoms mentioned for the jawbone’s 

metastasis were pain, paresthesia or some 

unspecific presentations signs such as 

toothache, dento-alveolar swelling especially 

into the molar region, loose teeth, growing 

mass from a non-healing extraction site [8, 

15]. When the lesions are located into the 

soft tissue they appear as a highly 

vascularized, proliferative submucosal mass, 
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rarely ulcerated or as a hyperplastic reactive 

lesion. Also, altered staining of the mucosa, 

paresthesia of the lower lip, trismus or 

lymphadenopathy were noted [18, 19].  

Radiographic characteristic of the 

metastatic lesions may occur as an osteolytic 

area, poorly defined with a ―moth eaten‖ 

appearance or an area with increased opacity 

determined by tumor induced bone 

formation, sometimes sings of fracture can 

associate the lesions. In 5% of the cases the 

radiological test could be normal [3, 8, 18].  

Early diagnosis of metastatic lesions is 

important. Biopsy of granulomatous tissue 

or any other un-healing tissue which may 

occur after dental surgery is indicated [8, 

19].  

If the patient has a history of a previous 

lung cancer, then the pathological features of 

the suspected lesion should be compared 

with the primary malignancy. 

Immunohistochemical studies are necessary 

to exclude a primary soft tissue or jawbone 

lesion.  

The accurate diagnosis of oral metastasis 

may become challenging because of the 

rarity and the unspecific characteristics of 

such lesions. The primary goal in these 

patients is a proper palliative care to 

improve the quality of life until new and 

more efficient treatments are developed.  

Oral manifestations secondary to 

chemotherapy 

The treatment of lung cancer depends on 

the type of cancer, NSCLC or SCLC, and on 

the staging of the disease. For NSCLC, the 

treatment options are according to the stage 

of the disease at diagnosis and consist in 

surgery, (neo)adjuvant chemotherapy, 

radiotherapy. The most often regimens 

indicated are the combinations 

platinum-based chemotherapy, with drugs as 

gemcitabine, paclitaxel, vinorelbine or 

pemetrexed and docetaxel, monotherapy in 

second-line [20, 21]. Also, in advanced 

stages of NSCLC wtih EGFR mutations, 

molecular targeted therapy (like gefitinib, 

erlotinib, afatinib and osimertinb), ALK 

inhibitors in NSCLC ALK + (crizotinib, 

alectinib, brigatinib), or angiogenesis 

inhibitors (bevacizumab, ramucirumab) and 

imunotherapy with checkpoint inhibitors 

(nivolumab, pembrolizumab, atezolizuma, 

durvalumabb) are used [22, 23]. In SCLC 

patients with extensive disease (ED), the 

treatment consist in chemotherapy (with 

cisplatin, carboplatin, etoposide in first line 

and topotecan, irinotecan in second line) 

[24]. Also, immunetherapy with checkpoint 

inhibitor (ipilimumab, pembroluzumab, 

nivolumab) are used in the treatment of 

advanced SCLC [25]. The most common 

side effects for CTLA-4 inhibitors and 

PD-1/PD-L1 pathway inhibitors are skin 

symptoms (like rash and itching), while 

gastrointestinal symptoms (like diarrhoea) 

seem to be more common with CTLA-4 

inhibitors and lung symptoms and thyroid 

gland dysfunction seem to be more common 

with PD-1/PD-L1 pathway inhibitors. 

Targeted therapies can also be used in 

combination with chemotherapy and 

radiation therapy, and synergistic toxicities 

such as diarrhea and skin effects can occur. 

The clinical examination of lung cancer 

patients should always include the oral 

cavity examination. 

Small-molecule inhibitors are given orally. 

The treatment is initiated and managed by a 

cancer specialist. Oral mucositis (OM), a 

painful inflammatory reaction of the oral 

mucosa, is a very serious complication of 

cancer chemotherapy. The incidence of oral 

mucositis in cancer patients who receive 

chemotherapy is between 40–60% [26]. 

Open sores in the mouth; this condition 

coupled with a low immunity can lead to 

infections. This oral complication of 

chemotherapy is frequently under-reported 

because mild symptoms often are not 
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reported. Most of the drugs used in the 

treatment of lung cancer may cause 

mucositis. The risk factors involved in the 

occurrence of OM are the drug’s type, dose 

and chemotherapy treatment schedule (the 

higher the dose and frequency of the drug), 

age, nutritional status (malnutrition), 

comorbidities (liver or kidney disease), poor 

oral health, infections (fungal and viral 

infections), and genetic predisposition [26, 

27]. Also, the association between 

chemotherapeutic agents with biological 

agents leads to increased incidence of OM.  

Mucositis is commonly seen 4-7 days after 

the initiation of a high dose chemotherapy 

regimens, present a peak after 7-10 days of 

chemotherapy and disappears 2-4 weeks 

after the end of treatment [26]. The patient 

presents oral pain or eating disorders. The 

first sign of OM is erythema with burning 

sensation, followed by edema and ulceration. 

Afterwards, erythema transforms into deep 

ulceration covered by a pseudomembrane 

and accompanied by severe pain. The ulcers 

regress in 2-3 weeks after opioids treatment. 

The favorite places where OM occur are 

buccal and labial mucosae, the lateral 

surface of the tongue, the floor of the mouth 

and the soft palate [25, 26, 28]. 

The clinical consequences of OM are pain, 

malnutrition dehydration, high risk of 

infections and intraoral bleeding. [26].  

Pain is a serious complication of OM. The 

incidence of pain correlates with the 

ulcerative phase of oral mucositis. Pain due 

to OM can cause swallowing, eating 

(mastication, drinking), and speech disorders 

[28, 29]. The opioids treatment and changes 

in diet may be necessary. The consequences 

are the appearance of dehydration and 

malnutrition with hospitalization for 

parenteral administration of fluids, 

analgesics, and total parenteral nutrition in 

some cases.  

Chemotherapy-induced neutropenia 

increase the risk of infections. Gram-positive 

cocci are often detected in neutropenic 

patients. Streptococcus viridans usually 

causes bacteremia and Streptococcus mitis 

causes rash, hypotension, palmar 

desquamation, and acute respiratory 

syndrome. Regarding gram-negative bacteria, 

OM is strongly associated with bacteremia 

and sepsis due to Escherichia coli, 

Pseudomonas aeruginosa [30]. Prophylactic 

antimicrobial drugs are used to limit the 

bacteremia. Broad spectrum antibiotics 

treatment associated with granulocyte 

colony stimulating factor and palifermin 

seems to reduce the extent of mucositis [26, 

27, 30].  

Among the fungi, Candida and Aspergillus 

species are widely responsible in such 

infections. Nystatin and clotrimazole are 

effective as local antifungal agents. In case 

of systemic antifungal therapy fluconazole is 

recommended [31, 32]. Aciclovir, 

valaciclovir, and famciclovir are effective 

antiviral therapies for herpetic infections 

(reactivation of HSV-1 subtype) in the oral 

cavity [33].  

Malnutrition in patients with OM is another 

common presentation. The degree of 

malnutrition is correlated with the severity 

of oral mucositis. Dysphagia and 

dehydration are frequently cause of 

malnutrition. The World Health 

Organization (WHO) grading scale for OM 

is closely tied to the nutritional abilities of 

the patient. The capacity of the patient to 

tolerate oral intake of liquids and solids is 

very important to the morbidity of OM and 

to the patient’s outcome [26, 27]. In these 

patients with severe lesions of OM, total 

parenteral nutrition may be necessary. 

Intraoral bleeding is another complication 

associated with chemotherapy. The bleeding 

can be spontaneous, traumatically induced, 

effect from another pathology or the result 
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of thrombocytopenia secondary to 

hematopoietic tissues suppression [32, 34].  

OM associate with the oncologic 

underlying disease has a major impact on 

cancer patient’s quality of life. The most 

common oral complications may be caused 

by either chemotherapy or radiation therapy 

include the following: inflamed mucous 

membranes in the mouth, infections in the 

mouth,taste changes, dry mouth, pain, 

changes in dental growth and development 

in children, malnutrition (not getting enough 

of the nutrients the body needs to be healthy) 

caused by being unable to eat., dehydration 

(not getting the amount of water the body 

needs to be healthy) caused by being unable 

to drink and tooth decay and gum disease 

[35]. 

 

CONCLUSIONS  

Oral cavity lesions are often encountered in 

lung cancer patients treated with systemic 

treatments (cytotoxic chemotherapy, 

molecular targeted therapy and 

immunotherapy).             A 

consistent intraoral examination of each 

anatomic structure is indicated in these 

patients. The size, extent, thickness, color, 

consistency, tenderness of any suspected 

intraoral lesion should be evaluated. 

Chemotherapy related toxicity is often 

observed and has an important clinical 

impact by significantly affecting nutritional 

intake, mouth care, and quality of life of 

lung cancer patients. 

On the other hand, it is important to 

acknowledge the possibility of oral 

metastases in the advanced stages of lung 

cancer. The diagnosis of a metastatic lesion 

is a challenging one for the clinicians due to 

the lack of pathognomonic signs or 

symptoms. Early detection and prompt 

biopsy of the lesion is necessary to establish 

the diagnosis. 
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