
_____________________________________________________________________________________________________ 
 
++Resident of the Specialty in Oral Surgery;  
#Specialist in Periodontics and Implants, Professor of Oral Implantology;  
†Doctorate in Public Policies for the Health Sector, Master in Public Health, Specialist in Oral Surgery, Thesis Seminar Teacher;  
*Corresponding author: Email: clr_31@hotmail.com; 
 
Cite as: Luna, Ana Gloria Pascual, Gerardo Nava Rosales, and Cristóbal Landa Román. 2024. “Navigating Complexities: 
Mandibular Imaging in Breast Cancer and Dental Implant Interactions”. Asian Journal of Dental Sciences 7 (1):301-7. 
https://journalajds.com/index.php/AJDS/article/view/208. 
 

 
 

Asian Journal of Dental Sciences 

 
Volume 7, Issue 1, Page 301-307, 2024; Article no.AJDS.122696 
 

 
 

 

 

Navigating Complexities: Mandibular 
Imaging in Breast Cancer and Dental 

Implant Interactions 
 

Ana Gloria Pascual Luna a++, Gerardo Nava Rosales a#  
and Cristóbal Landa Román a†* 

 
a Mexican Center for Stomatology Campus Morelia, Mexico. 

 
Authors’ contributions 

 
This work was carried out in collaboration among all authors. All authors read and approved the final 

manuscript. 
 

Article Information 
 

Open Peer Review History: 
This journal follows the Advanced Open Peer Review policy. Identity of the Reviewers, Editor(s) and additional Reviewers, peer 

review comments, different versions of the manuscript, comments of the editors, etc are available here: 
https://www.sdiarticle5.com/review-history/122696  

 
 
 

Received: 01/07/2024 
Accepted: 02/09/2024 
Published: 07/09/2024 

 
 

ABSTRACT 
 

Neoplasms are uncontrolled growth of abnormal cells that can invade surrounding tissues and 
produce metastasis. At the molecular level, cancer is distinguished by mutations in genes that 
regulate the cell cycle, apoptosis, and DNA repair. These mutations can cause uncontrolled cell 
proliferation. Bone metastases in the jaw are relatively rare compared to other bone locations, such 
as the spine and ribs. However, when they occur in the jaw or maxilla, they can cause localized 
pain, inflammation, abnormal tooth mobility, and bone lesions visible on x-rays. In terms of oral 
implantology, challenges have arisen when we talk about rehabilitation using dental implants. 
Although there is no direct evidence to suggest that implant placement itself activates or induces 
neoplasia growth, the process of implant placement and the condition of the affected jaw may 
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influence the management and course of the disease. Implant placement must be carefully planned 
in collaboration with the oncology team, since oncology treatment may affect the viability of the 
implant. The clinical case of a 57-year-old female patient who was diagnosed with breast cancer in 
2019 and discharged by the treating oncologist in 2023 is presented. After that, the patient goes to 
the Mexican Center for Stomatology Campus Morelia at in order to be rehabilitated with dental 
implants in the jaw. The implantation is carried out and a radiographic follow-up is carried out for 
one year with an interval of 6 months in order to clarify that there is no risk of metastasis to the jaw. 
 

 
Keywords: Breast cancer; dental implant; metastasis; jaw. 
 

1. INTRODUCTION 
 
Neoplasms are characterized by the uncontrolled 
growth of abnormal cells that can invade 
surrounding tissues and produce metastasis. 
This deregulated growth is the result of genetic 
and epigenetic alterations, as well as the 
cumulative influence of environmental factors on 
cells, leading to uncontrolled cellular behavior. At 
the molecular level, cancer is distinguished by 
mutations in genes that regulate the cell cycle, 
apoptosis, and DNA repair. These mutations can 
cause uncontrolled cell proliferation. 
Furthermore, alterations in tumor suppressor 
genes, such as TP53, can deactivate 
mechanisms that limit cell growth [1]. 
 

2. BREAST CANCER 
 
Breast cancer originates in the breast tissues, 
mainly in the ducts or lobes of the mammary 
gland. It is one of the most common types of 
cancer in women worldwide, although it can also 
affect men. The incidence of breast cancer has 
increased in recent decades. Within the 
subclassifications of breast cancer, there are 
invasive ductal carcinoma and invasive lobular 
carcinoma. Additionally, breast cancer can be 
classified based on the presence of hormone 
receptors and overexpression of the HER2 gene 
[2-4]. 
 

Metastasis occurs when cancer cells spread from 
the primary site to other parts of the body. This 
process is complex and involves the spread of 
tumor cells through the bloodstream or lymphatic 
system. The most common metastases from 
breast cancer are located in the bones, liver, 
lungs and brain. However, metastases have also 
been reported in bones such as the jaw [4]. 
 

3. JAW METASTASIS 
 

Bone metastases in the jaw are relatively rare 
compared to other bone locations, such as the 
spine and ribs. However, when they occur in the 

jaw or maxilla, they can cause localized pain, 
inflammation, abnormal tooth mobility, and bone 
lesions visible on x-rays. In some cases, the 
involvement can be more severe and cause 
pathological fractures in the affected bone [5]. 
 

4. TRAUMA RESPONSE 
 

Metastases to the mandible and maxilla often 
cause structural weakening of the bone due to 
tumor invasion. This can result in a reduction in 
local bone density, making it more susceptible to 
fractures from minor trauma or even pathological 
fractures. In addition, it can cause local bone 
erosion and destruction of bone tissue. Trauma, 
local inflammation, or any injury to the affected 
area can exacerbate the inflammation, potentially 
increasing pain and swelling [6-8]. 
 

5. IMAGING 
 

On orthopantomography, mandibular metastasis 
presents as areas of radiolucent bone 
destruction due to loss of bone density; These 
radiolucent areas indicate bone destruction 
caused by the tumor. Alterations can also be 
observed in the cortical bone, which manifest as 
irregularities or loss of definition on the edges of 
the jaw. On computed tomography, metastasis 
may appear as lytic or sclerotic lesions, providing 
detailed visualization of the extent of the disease, 
including invasion of surrounding structures. 
Hounsfield units (HU) in lytic lesions typically 
range between -200 and +200 HU, while sclerotic 
lesions can exceed +1000 HU. On MRI, 
metastases appear as hypointense lesions on T1 
sequences and as hyperintense lesions on T2 
sequences. In scintigraphy, using 
radiopharmaceuticals such as technetium-99m, 
which accumulate in areas of altered bone 
activity, metastases usually present as areas of 
increased uptake [8,9]. 
 

6. DIAGNOSIS 
 

The diagnosis of mandibular metastasis is made 
through imaging and biopsy techniques. 
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Computed tomography and magnetic resonance 
imaging are particularly useful in evaluating the 
extent and location of bone lesions. Additionally, 
bone scan is used to detect metastases in other 
parts of the skeleton [10]. 
 

7. ORAL IMPLANTS IN CANCER 
PATIENTS 

 
Placing an implant in a metastatic jaw presents 
specific challenges and can have important 
implications. Although there is no direct evidence 
to suggest that implant placement itself 
activates or induces neoplasia growth, the 
process of implant placement and the condition 
of the affected jaw may influence the 
management and course of the disease. Tumor 
invasion into the area can make the bone less 
stable and more prone to complications such as 
infections or fractures. Additionally, implant 
placement may induce an inflammatory response 
at the surgical site. Although inflammation alone 
does not activate neoplasia, an inflammatory 
environment could potentially affect tumor 
behavior [11]. 
 
Implant placement must be carefully planned in 
collaboration with the oncology team, since 
oncology treatment may affect the viability of the 
implant. Therapies such as radiotherapy can 
negatively influence bone healing. Planning 
should include the following steps [11-13]. 
 

1. Clinical history and oncologic evaluation: 
Determine cancer status, including 
cancer type, stage, current treatment, 
and prognosis. It is also important to 
know previous and current treatments, 
such as radiotherapy, chemotherapy or 
hormonal therapy, which can influence 
bone health. 

2. Dental and oral evaluation: Perform a 
complete dental health examination, 
evaluating gums, teeth and bone. 

3. Jaw evaluation: Examine the quality and 
quantity of bone available at the 
implantation site, supported by x-rays, 
tomography and magnetic resonance 
imaging. 

 
Implant planning should include consultation with 
the oncologist to design a comprehensive 
treatment plan. It is essential that all 
professionals involved are aware of the patient's 
conditions and treatment objectives, considering 
the implications of oncological treatment. The 
choice of the type of implant and the most 

appropriate surgical technique should be based 
on the quantity and quality of the bone available 
[10,11]. 
 
Bone density on CT scan is crucial for implant 
stability. In cancer patients, bone density can be 
affected by treatments such as radiotherapy, 
which can induce a reduction in bone density. 
The bone volume available for implant placement 
must be adequate, and CT provides detailed 
images to measure this. Surgical planning 
should determine the optimal position of the 
implant, using cross-sectional CT scans to plan 
the exact location, angle and depth, ensuring 
stable placement [13]. 
 

8. CLINICAL CASE 
 
A 57-year-old female patient presents for 
consultation at the Mexican Center for 
Stomatology Campus Morelia, stating that she 
wishes to restore her mouth with implants. When 
taking the anamnesis, she mentions that she has 
been treated by the oncologist for breast cancer 
detected in 2019, being treated with 8 sessions 
of chemotherapy and discharged at the 
beginning of 2023.  
 
The intraoral examination revealed the presence 
of prosthetic restorations in the dental organs 
and upper and lower removable prostheses           
Fig. 1. 
 
After communicating with the treating doctor and 
carrying out the necessary office and laboratory 
studies, it is determined that the patient is in a state 
of complete health to carry out the placement of 
dental implants. Laboratory studies and 
orthopantomography radiography, as well as 
computed tomography, are requested. Reporting 
erythrocytes of 5.2 million/AI, hemoglobin of 
16.3g/dl, Hematocrit 48.1% platelets 284 
million/AI, lymphocytes 11.1 million/AI, 
monocytes 8.1% million/AI, prothrombin time 
13.3 seconds, INR 1.16 and partial 
thromboplastin time 25 seconds. 
Radiographically, residual ridge pathology is 
seen, with no data indicating neoplastic growth in 
the mandibular bone. With the information 
collected, a consultation is requested with the 
treating oncologist who determines that the patient 
is in optimal health to undergo the surgical 
procedure Fig. 2. 
 
Under regional anesthesia using articaine 
1:200,000, we proceed to infiltrate with a truncal 
technique and supra-periosteal reinforcements in 
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the mental region, infiltrate 288 mg. Once in the 
anesthetic plane, we proceed to implant four 
implants for the all-on-four technique with a 
guide. surgical. Planes are closed and 
prophylactic pharmacological therapy is indicated 
using amoxicillin 500 mg every 8 hours for 7 
days and paracetamol 500 mg every 12 hours for 
5 days Fig. 3. 

A 6-month radiographic review is indicated                    
to assess the integrity of the implant and                 
search for abnormal peri-implant growths             
Fig. 4. 
 
After a year, another x-ray is requested in                 
order to establish if there are structural changes 
Fig. 5. 

 

 
 

Fig. 1. A) panoramic photograph of the oral cavity where the presence of restorations can be 
seen in dental organs 11,12, and the presence of a metal restoration in 14. Removable partial 

prosthesis can be seen in the maxilla and removable total prosthesis in the mandible 
B) intraoral photograph of the jaw showing loss of bone height 

 

 
 

Fig. 2. Panoramic radiograph with presence of remaining dental organs in the maxilla and 
presence of residual ridge pathology in the mandible. The presence of bone lesions is not 

appreciated 
 

 
 

Fig. 3. A) application of the surgical guide for the placement of dental implants for the all on 
four techniques. B) the implants implanted in the surgical bed can be seen. C) approximation 

of planes using 5-0 vicryl suture 
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Fig. 4. Panoramic radiograph showing the osseointegration of the four implants, with no signs 
of peri-implant growth, no bone loss or changes in the bone trabeculate 

 

 
 

Fig. 5. Panoramic radiograph one year after implant placement. There is minimal vertical bone 
decrease around the implants, there is no peri-implant bone loss, and no pathological 

anatomical changes are located 
 

9. DISCUSSION 
 

Alberga MJ, et al in carried out a study where 
they evaluated the placement of mandibular 
implants immediately after tooth extraction in 
patients with head and neck cancer, reporting a 
total of 29 oncological patients who underwent 
ablative surgery and subsequently underwent to 
implant surgery. All implants were placed with 
antibiotic prophylaxis with amoxicillin/clavulanic 
acid, considering an osseointegration period of 3 
months with an implant survival rate of 93.1%. A 
functional overdenture could not be made in 9 
patients. All underwent at least 2 panoramic 
radiographs, one directly after implant insertion 
and one during the final evaluation. Calculating 
the change in marginal bone loss in millimeters in 
relation to the implant shoulder [11]. 

Favia G, et al, in established that dental implants 
are not related to an increased risk of drug-
related osteonecrosis of the jaw. However, more 
cases of maxillary osteonecrosis related to peri-
implant medications have been described, thus 
becoming a health problem. Furthermore, it is not 
uncommon to find metastatic cancer deposits in 
peri-implant sites and this may represent an 
additional complication to treatment [14]. 
 
Dib LL, et al in reported that metastases in the 
oral cavity and jaws are rare, therefore, oral 
clinical manifestations could frequently simulate 
general pathological entities. Which makes 
diagnosis a challenging process for dentists. 
They described that trauma facilitates the growth 
of blood-borne tumors. The primary tumor being 
a breast adenocarcinoma [15]. 
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Saucedo-Padilla JD in Determined that the use of 
implants in the rehabilitation of oncological 
patients is supported in the literature, having the 
advantage of the stability and support it provides 
to prosthetic rehabilitation, consequently, 
functional improvement. Being that the failure of 
implants usually derives from the loss of 
osseointegration, caused by different factors, 
both local and external. Radiotherapy and 
chemotherapy prior to implant application are 
frequent complications [16]. 
 

10. CONCLUSION 
 

The use of dental implants is an effective 
alternative for prosthetic rehabilitation in patients 
who have lost one or more dental organs, being 
a safe and comfortable method. In the particular 
case of oncology patients, the success of the 
treatment is based on having constant 
communication with the treating oncologist who 
will determine when it is prudent to begin the 
surgical treatment of dental implants. 
 

Cancer patients who were discharged can be 
treated like a normal patient, as long as the care 
criteria are met with antimicrobial 
pharmacological therapy and a correct imaging 
diagnosis prior to the surgical procedure. 
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