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HISTORY

A  42‑year‑old Hispanic  female was  referred  from her 
general dentist for evaluation of  a leukoplakic patchy lesion 
of  the right ventrolateral tongue [Figure 1]. The patient was 
unaware of  this lesion and denied any associated symptoms. 
She had emigrated from Mexico only a few months prior. 
She was a poor historian who endorsed a limited medical 
history significant for asthma‑related illness with a consistent 
cough as well as chronic back and musculoskeletal pain. Her 
surgical history was also significant for an unknown type of  
chest surgery approximately 12 months prior for which she 
had not followed up with the surgeon in Mexico. Current 
medications included Phenergan as needed for occasional 
nausea, albuterol and ipratropium bromide as needed for 

asthma‑related symptoms, as well as tramadol as needed for 
chest pain from frequent coughing. She denied any history 
of  alcohol, tobacco, areca nut, or recreational drug use.

CLINICAL FINDINGS

Clinical  examination  revealed  a  flat,  20 mm ×  6 mm 
patchy leukoplakia on the right anterolateral tongue with 
no apparent tenderness. The lesion appeared keratotic 
without fluctuance, blanching, or mobility. It lacked signs 
of  erythema and could not be wiped away using gauze. 
The tongue and oropharynx nonetheless retained their full 
range of  motion including a proper swallowing reflex. The 
authors also noted class two mobility of  all teeth from the 
patient’s left mandibular canine to her right mandibular 
first premolar as well as poor oral hygiene.

A case of metastatic breast cancer with medication‑related osteonecrosis of the jaws is described in a 
42‑year‑old Hispanic female who was previously unaware of a preexisting breast carcinoma. Radiographic 
examination demonstrated the absence of visible lamina dura and periodontal ligament on teeth in the 
affected area; while clinical examination demonstrated a moderately diffuse swelling of the right mandible 
and vestibule without distinct masses. Microscopy revealed disordered lesional cells with moderate variations 
in nuclear size, shape, and chromaticity, with a low mitotic index. Also noted were segments of necrotic 
remodeled resorbed lamellar bone showing enlarged empty osteocytic lacunae, a serrated external surface, 
adherent granular basophilic bacteria, and a fibrinous exudate with neutrophils.
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masses or protrusions. The patient demonstrated 
poor‑fair oral hygiene, somewhat limited 30 mm 
maximum inter incisa l  opening,  and otherwise 
reproducible occlusion.

The extraoral examination was positive for regional 
lymphadenopathy with scattered, subcentimeter palpable 
nodes on the right submandibular and cervical lymph 
nodes. During palpation, the patient abruptly admitted 
to anesthesia of  the right mandible and chin. Subsequent 
vitality testing also indicated that all teeth from the left 
mandibular canine to the right mandibular third molar 
were negative to both electric and thermal pulp tests. The 
patient estimated that the numbness was present for several 
months in duration without any changes in character. 
She did not believe this symptom was unusual and was 
otherwise an infrequent medical or dental patient.

The patient also denied any other systemic medical 
comorbidities but stated that she had felt fatigued for 
the past several months with a concurrent unintentional 
weight loss of  approximately 20 pounds. Given her vague 
but concerning medical history, the patient was urgently 
referred to her primary medical clinic for a complete 
physical examination, to determine the nature of  her prior 
chest surgery, and to undergo laboratory testing to rule out 
underlying systemic diseases.

Five months following her initial oral surgery consultation, 
she returned with complaints of  persistent numbness on 
her lower right lip and chin, very loose teeth from her left 
mandibular first premolar to her right mandibular second 
molar, and purulent drainage in the area of  her missing 
mandibular  right  second premolar  and first molar. The 
alveolus in this edentulous area was doughy and edematous 
to palpation with expressible purulent discharge through a 
5 mm crestal gingival dehiscence.

After  a  repeated,  emergent  recommendation  to  seek 
primary care, a new panoramic radiograph was taken at 
this visit [Figure 4] to reveal additional loss of  lamina dura 
and widening of   the PDL on all dentition  from the  left 
mandibular first premolar to the right mandibular second 
molar. A cone beam computed tomographic scan [Figure 5] 
revealed areas of  permeative bone changes and nonuniform 
PDL widening at  the mesial and distal peripheries of  all 
teeth from the left mandibular second premolar to the right 
mandibular second molar. On axial view [Figure 6], irregular 
interruption of  the buccal cortical plate with no expansion 
of  this same area was noted. Only the lingual aspect of  
the right mandibular canine showed an interruption of  the 
lingual cortical plate with no expansion. Areas of  the right 

Panoramic [Figure 2] and periapical radiographs 
[Figure 3] concurred with an absence of  visible lamina 
dura and periodontal ligament (PDL) on the same teeth. 
This was accompanied by a moderately diffuse swelling 
of  the right mandible and vestibule without distinct 

Figure  2: Panoramic radiograph taken on initial consultation 
demonstrating the absence of visible lamina dura and loss of 
periodontal ligament of all of the teeth extending from the patient’s left 
mandibular canine to her right mandibular first premolar

Figure 1: A 42‑year‑old female with a 20 mm leukoplakic patchy lesion 
of the right ventrolateral tongue. This lesion prompted her referral to 
the oral and maxillofacial surgeon

Figure 3: Periapical radiograph of the patient’s right mandibular lateral 
incisor, canine, and first premolar demonstrating the absence of visible 
lamina dura and loss of periodontal ligament
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and anterior mandible showed slightly higher density, with 
more sclerotic calcifications than the contralateral side.

DIAGNOSIS

A minimally invasive local biopsy was taken in an effort 
to accelerate the patient’s diagnosis and to help provide 
comprehensive data on the presenting symptoms. Under 
local anesthesia, needle aspiration of  the edentulous space 
of  the right mandible (second premolar – first molar area) 
was found to be negative for any type of  fluid. Surgical 
exposure of  the area yielded dry, avascular bone and 
areas of  doughy, friable soft tissue that bled heavily on 
manipulation. A surgical sample was taken from the tongue 
soft‑tissue lesion as well.

The biopsy specimens were evaluated by an oral and 
maxillofacial pathologist and a medical pathologist who 
both agreed on  its histopathologic findings. Microscopy 

revealed  in  fibrotic  stroma between osseous  trabeculae 
demonstrating infiltrative slender cords, islands, and 
small sheets of  neoplastic epithelial cells; lesional small 
polygonal carcinomatous cells exhibiting intermixed 
small dark polygonal nuclei and larger oval pale nuclei 
with finely‑divided,  evenly‑dispersed  chromatin;  nuclear 
molding; small nucleoli; modest eosinophilic cytoplasm; 
and distinct cytoplasmic borders [Figure  7].  Among 
disordered lesional, cells were moderate variations in 
nuclear size, shape, and chromaticity, with a low mitotic 
index. Also noted were segments of  necrotic remodeled 
resorbed lamellar bone showing enlarged empty osteocytic 
lacunae, a serrated external surface (exhibiting osteoclastic 
lacunae), adherent granular basophilic bacteria (biofilm), 
and a fibrinous exudate with neutrophils (purulent exudate) 
[Figure 8].

The authors also received copies of  the patient records 
after a comprehensive physical examination and systemic 
medical work‑up with laboratory testing. The records 
revealed a past bilateral mastectomy for primary breast 
cancer (BC) with concurrent use of  an undocumented 
antiresorptive medication for then‑suspected bony 

Figure  4: Panoramic radiograph taken 5  months after initial 
presentation revealed additional loss of lamina dura and widening 
of the periodontal ligament space to involve all dentition from the left 
mandibular first premolar to the right mandibular second molar

Figure 6: Axial view cone beam computed tomographic scan revealed 
irregular interruption of the buccal cortical plate with no expansion from 
the left mandibular premolar area to the right mandibular premolar 
area. Only the lingual aspect of the right mandibular canine showed 
interruption of the lingual cortical plate with no expansion

Figure 5: Cone beam computed tomographic scan images revealed 
areas of permeative bone changes and non-uniform periodontal 
ligament widening at the mesial and distal peripheries of all teeth from 
the left mandibular second premolar to the right mandibular second 
molar

Figure 7: Breast carcinoma metastatic to the mandible. Slender cords 
and small islands of neoplastic epithelium invade and resorb bone 
(H and E, ×400)
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metastases. The records also outlined current BC (estrogen 
receptor‑positive and human epidermal growth factor 
receptor 2 negative) with verified metastases to her lungs, 
neck, pelvis, and shoulders. The primary care provider 
reportedly began an immediate daily chemotherapy regimen 
consisting of  palbociclib 125 mg, letrozole 2.5 mg, and 
leuprolide. The patient underwent prompt radiotherapy 
to her pelvis in an attempt to control the spread of  
disease and to alleviate her hip/pelvic pain. She also 
underwent thoracentesis to improve her breathing that 
was compromised secondary to malignant pleural effusion.

Given the known history of  widespread BC, the clinical 
and histologic features of  this jaw tumor were interpreted 
to represent disseminated metastatic breast carcinoma. 
Intriguingly, evidence of  osteonecrosis initiation was also 
observed in the form of  necrotic, serrated bone at several 
peripheries of  the epithelial lesion. With a lack of  recent 
local infection, fevers, chills, or jaw trauma, and in light 
of  the past antiresorptive therapy, a concurrent diagnosis 
of  medication‑related osteonecrosis of  the jaw (MRONJ) 
was also made with the metastatic process considered the 
triggering traumatic agent. The patient expired 2 weeks 
following jaw biopsy from her underlying disease.

DISCUSSION

BC is an uncontrolled proliferation of  the ductal or 
glandular structures of  the breast that may metastasize 
to distant sites such as bone or the lungs.[1] It is one of  
the most common cancers affecting women with more 
than a million cases diagnosed each year.[2] As of  the early 
21st century, it represented the second leading cause of  
cancer death of  American  females, particularly  in  those 
with histories of  BRCA gene mutations, contraceptive or 

hormone use, advanced age, and alcohol use.[2,3] The vast 
majority of  patients are diagnosed with ductal or lobular 
carcinomatous lineages, with the invasive ductal variant 
making up more than half  of  all malignant presentations.[1] 
Breast invasive ductal carcinoma (BIDC) also remains the 
most common metastatic entity to the jaws in women with 
symptoms including pain, swelling, paresthesia, anesthesia, 
halitosis, and trismus.[4,5] However, BC or BIDC mimicking 
periodontal disease (PD) – with widespread alveolar bone 
loss – is seldom documented, as are visible soft‑tissue 
metastases outside of  the jaw bones.[5]

The current case of  BC was especially unexpected 
because of  its co‑presentation with MRONJ at the same 
site. A  recent  report  by Corsi  et al. discovered only ten 
such  cases  of  MRONJ  and metastatic  BC within  the 
same site, and other groups have also attested to the 
remarkable  difficulty  of   discovering MRONJ  at  sites 
of  oral metastases.[4,6] Although  the  exact mechanism  is 
difficult  to  ascertain,  some  investigators  stipulate  that 
osteolytic  diseases  such  as BC  can  induce MRONJ‑like 
symptoms by de‑coupling bone formation and resorption. 
These pathologies could theoretically increase the 
local levels of  matrix metalloproteinases and insult the 
osteoblastic/osteosupportive cells in an environment 
already saturated by bisphosphonates.[7]

Regardless of  these co‑presentations, diagnosing metastatic 
lesions of   the  jaws  can be difficult. Both malignant  and 
benign pathologies have been known to produce diffuse 
decortication and loose dentition, although noninfectious, 
nonmalignant conditions do not often induce loss of  
endodontic vitality. Poorly controlled mandibular infections 
could  form  ill‑defined bony  radiolucencies with  trismus 
but are rarely associated with cervical lymphadenopathy. 
Moreover, while necrotic conditions like MRONJ can induce 
swelling and sensational deficits, they do not independently 
lead to rapid weight loss and bilateral dental mobility.

Malignancies in the oral cavity remain distinct entities 
because of  their ability to cause localized changes in 
dental, neuronal, and osseous integrity as well as more 
widespread disruptions of  the lymphatic, metabolic, and 
visceral systems. The latter three are critical indicators of  
widespread disease and should raise alarm to any dental 
provider. A patient who is a poor medical historian with 
a history of  unknown surgeries and idiopathic pain 
requiring medication should stir concern beyond the 
original presentation of  a disconcerting lingual leukoplakia. 
Unfortunately,  in  this case,  the patient’s self‑neglect and 
the extremely advanced presentation limited the options 
available to prevent a fatal course. A detailed interview and 

Figure 8: Necrotic bone. Resorbed lamellar bone demonstrates large 
empty osteocytic lacunae and adherent granular basophilic bacterial 
colonies (biofilm) (H and E, ×400)
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review of  all available information is necessary for every 
patient to reduce the greatest number of  disease‑related 
morbidity and mortality.

The current presentation may be considered in the context 
of  one group of  pathologies that incur periodontal 
bone loss and another that leads to permeative cortical 
erosion. Common chronic conditions – such as PD – are 
generally associated with alveolar bone changes while 
invasive entities such as osteomyelitis (OM), carcinoma 
cuniculatum (CC), and non‑Hodgkin’s lymphoma (NHL) 
are often accompanied by notable cortical destruction.[8‑10] 
The presence of  persistent anesthesia, asymmetric swelling, 
regional lymphadenopathy, and diffuse bone loss could also 
indicate malignant or otherwise aggressive entities.[8,11‑14] 
Other  complications  such  as MRONJs  are  known  to 
present with a range of  symptoms involving connective 
and neuronal tissues of  the jaws.[15‑17]

PD remains one of  the most common diseases not just 
of  the jaws but also of  the entire human body. PD is 
defined as the progressive destruction of  the alveolar bone 
surrounding teeth, which in advanced stages may lead 
to PDL space widening and dental mobility as observed 
in this patient. In general, diseases of  the periodontium 
precipitate from bacterial colonization of  the gingivae or 
pulp that spread from their original sites of  infection to 
cause radiolucent erosion. PD is an extremely common 
condition which reportedly affected more than 10% of  
the US population in 2010, especially among individuals 
of  lower socioeconomic status.[18] Its ubiquity and close 
association with poor oral hygiene dictates that PD be given 
reasonable consideration when considering widespread 
radiolucency of  the periodontium accompanied by mucosal 
suppuration. However, even though PD can have adverse 
multiple body system interactions, PD remains a relatively 
localized disease of  the oral cavity and presentations such 
as regional lymphadenopathy, and sudden weight loss are 
quite  unusual. Anesthesia  and  involvement of   neuronal 
tissue are also highly atypical, and likely indicate a much 
more sinister pathology.

Compared to PD, OM represents a much more aggressive 
manifestation of  the bony infectious process. It is an 
active bacterial – and occasionally fungal – colonization 
of  the bone that stems from bacteremia or penetrating 
insults such as those from odontogenic diseases.[19] This 
infectious process is often characterized by the presence 
of  bony sequestrae and can be categorized according to 
the length of  disease and the presence of  suppuration.[20] 
All variants of  OM can present with overlying erythema, 
swelling, pyrexia, weakness, and pathologic fracture that 

lead to significant morbidity and mortality without surgical 
debridement accompanied by aggressive antimicrobials.[9,21] 
Along with  its  predilection  for  the mandible,  intraoral 
OM shares similarities to the current case such as the 
presence of  diffuse cortical destruction, regional sensory 
disturbances, and PDL space widening.[20] These similarities 
are nonetheless contradicted by the fact that OM appears 
to present more commonly in males and in younger age 
groups. Perhaps more importantly, a diffuse bilateral 
presentation across the entire mandible usually presents in 
a compromised host with nutritional deficiencies stemming 
from the likes of  diabetes, anemia, and/or alcoholism.[20] 
This patient appeared unaffected by the stated deficiencies, 
odontogenic infections, or recent trauma that could have 
resulted in osteomyelitic facial asymmetry especially 
without unmistakable suppuration as well as pyrexia.

In contrast, CC represents a distinctly malignant pathology 
that can also present with the noted aggressive symptoms. 
CC was first described in 1954 by Aird et al. who observed 
an unusually well‑differentiated variant of  squamous cell 
carcinoma of  the foot.[22]  Like  its  common  squamous 
cell cousin, oral CC appears to be closely correlated with 
tobacco and alcohol consumption as well as symptoms 
including pain and swelling.[11,12]  A  study  of   Japanese 
patients revealed that CC may also spread through lymph 
node metastases and that regional lymphadenopathy could 
be observed.[12] However, unlike traditional squamous 
cell carcinoma, CC is considered a locally aggressive 
lesion with a propensity for creating hollow, crater‑like 
“rabbit burrows” into bone that are filled with radiolucent 
keratin.[11,12] These irregular sinuses of  tumor invaginations 
often initiate clear surface‑to‑deep penetrations that could 
result in endophytic lesions reminiscent of  the soft‑tissue 
invaginations in this patient surrounding mandibular teeth 
sockets.[12] The epithelial origin of  CC has also been linked 
to a premalignant presentation of  visible leukoplakia.[11] 
Still, CC itself  also remains an exceedingly rare lesion – with 
a predilection for skin over mucosae – that consists of  only 
2.7% of  all oral squamous cell carcinoma and approximately 
0.08% of  all malignancies in the United States.[11,12,23] Its 
rarity, slow spread, and limited mitoses are indicators of  a 
relatively localized cancer without the rampant involvement 
of  lymph nodes or the contralateral anatomy.

NHL denotes a common, broad classification of  lymphoma 
that make up approximately 90% of  all lymphomas.[13,14] 
Most types of  NHLs manifest with lymphadenopathy and 
unexplained weight loss in individuals beyond the 5th decade 
of  life.[13] It is also an established disease of  the oral cavity 
at approximately 3% of  all oral malignancies and 2.5% of  
the total cases of  lymphomas.[13,14] In all, diffuse large B‑cell 
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lymphoma (DLBCL) remains the most likely and pervasive 
type of  NHL with more  than 60% of   cases  attributable 
to DLBCL.[24] This specific type readily presents with 
progressive swelling, diffuse bone destruction, tooth mobility, 
and sensational disturbances[13,14] to induce facial asymmetry, 
generalized alveolar bone loss, and numb chin syndrome. The 
average DLBCL demographic, however, remains within the 
geriatric age group with a distinct preference for men over 
women.[8,25] Its proliferation from the leukocytic lineage 
also  suggests  that both DLBCL and NHL cases without 
immunological or hematological symptoms are unusual. 
Patients with multiple nodal and extranodal metastases but 
without other systemic issues would be unexpected.

Unlike the aforementioned entities, MRONJ is a recently 
discovered phenomenon typically initiated as a treatment 
complication. It occurs as a result of  medication‑induced 
deactivation of  osteoclasts – and therefore, bone 
turnover – that leads to osteonecrosis in the aftermath 
of  traumatic events.[16] The diagnostic criteria of  MRONJ 
include current or previous treatment with antiresorptive 
or antiangiogenic agents, exposed intraoral bone that has 
persisted for more than 8 weeks, and a lack of  radiotherapy 
to the head and neck region.[15,16] The phenomenon is 
traditionally associated with bisphosphonates, which in 
turn was frequently utilized to reduce bone pain in existing 
or imminent intraosseous metastases of  malignancies 
such as BC.[26] MRONJ  is  also  a  known precipitator of  
hemimandibular paresthesia or anesthesia, swelling, 
dental mobility, and PDL space widening that can lead to 
osteolysis extending the full thickness of  the mandible.[8,15,16] 
While a history of  antiresorptive therapy can predispose 
our patient to MRONJ, osteonecrosis does not typically 
induce significant weight loss or bilateral dental mobility. 
MRONJ alone would also be an unlikely trigger of  cervical 
lymphadenopathy except in cases of  radiographically 
evident, large‑scale infections in the areas of  osteonecrosis.
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