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	 Objective:	 Rare co-existance of disease or pathology
	 Background:	 Many authors have considered dental implants to be unrelated to increased risk of medication-related osteo-

necrosis of the jaw (MRONJ). Nevertheless, more recently, more cases of peri-implant MRONJ (PI-MRONJ) have 
been described, thus becoming a challenging health problem. Also, metastatic cancer deposits are not infre-
quently found at peri-implant sites and this may represent an additional complication for such treatments.

		  We present the case of a breast cancer patient with PI-MRONJ, presenting a clinically and radiologically unde-
tected metastasis within the necrotic bone, and highlight the necessity of an accurate histopathological analysis.

	 Case Report:	 A 66-year-old female patient, who had received intravenous bisphosphonates for bone breast cancer metas-
tases, came to our attention for a non-implant surgery-triggered PI-MRONJ. After surgical resection of the ne-
crotic bone, conventional and immunohistochemical examinations were performed, which showed breast can-
cer deposits within the necrotic bone.

	 Conclusions:	 Cancer patients with metastatic disease, who are undergoing bisphosphonate treatment, may develop unusu-
al complications, including MRONJ, which is a site at risk for hosting additional metastatic deposits that may 
be clinically and radiologically overlooked. Such risk is increased by previous or concomitant implant proce-
dures. Consequently, clinicians should be prudent when performing implant surgery in cancer patients with 
advanced-stage disease and consider the possible occurrence of peri-implant metastases while planning ade-
quate treatments in such patients.
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Background

Medication-related osteonecrosis of the jaw (MRONJ) is a 
well-recognized severe complication of bisphosphonate (BPs) 
treatment in patients with osteoporosis or metastatic cancer. 
MRONJ is defined as the presence of exposed necrotic bone in 
the maxillofacial region, which does not heal within 8 weeks af-
ter clinical identification, occurring in patients undergoing BPs 
therapy who have not received radiotherapy to the jaws [1]. 
Although initially believed to be exclusively associated with 
bisphosphonates, MRONJ has been found in recent reports to 
be associated with additional drugs, especially the bone anti-
resorptive, denosumab [2–4]. The pathogenesis of MRONJ is 
generally linked to surgical procedures, even if spontaneous 
development of MRONJ has been reported [5]. Nevertheless, 
the role of dental implant procedures as MRONJ pathogenet-
ic factors [1,6–10] is still unclear and the issues of whether 
BPs treatment should be an exclusion criterion for dental im-
plants insertion, the mode of administration (intra-venous vs. 
oral) may influence the occurrence of complications [11], and 
whether oncologic patients are at higher risk for MRONJ than 
osteoporotic patients [11] are still matters of debate. Several 
studies have examined the occurrence of MRONJ after the 
placement of dental implants in patients undergoing oral BPs 
therapy, and many of them reported absence of MRONJ as a 
complication in hundreds of patients (Fugazzotto et al. [12], 
Grant et al. [8], Bell and Bell [7], and Jeffcoat [13]). Bell and 
Bell [7] concluded that patients under oral BPs show no great-
er risk of implant failure than untreated patients. Notably, no 
retrospective or prospective studies on the placement of den-
tal implants in patients receiving intravenous BPs have been 
performed; nevertheless, some authors postulated dental im-
plant placement was contraindicated in patients taking intra-
venous BPs but not in those taking oral BPs [1].

More recently, an increasing number of peri-implant MRONJs 
(PI-MRONJs) have been described (Bedogni et al. [11], 
Favia et al. [14], Lazarovici et al. [15], Kwon et al. [16], and 
Jacobsen et al. [9]). Also, PI-MRONJ has been classified into 
2 types: implant surgery-triggered, when it develops within 6 
months after implant surgery, suggesting that the surgical pro-
cess may be a contributing factor, and non-implant surgery-trig-
gered, if it develops 6 months or more after implant surgery, 
or when BPs administration started after implant placement 
and osteointegration [16].

Consequently, PI-MRONJ currently is considered an additional 
complication related to oral implants, along with nerve inju-
ry, bleeding, cortical plate perforation, sinus perforation, man-
dibular fracture, implant ingestion/aspiration, peri-implantitis, 
and mucositis [17–19].

Another exceptionally reported adverse event related to dental 
implants in oncologic patients is the localization of metastases 
around implant fixtures [20,21]. Diagnosis at an early stage in 
such instances is challenging, since their clinical and radiolog-
ical appearance generally mimics unspecific peri-implant in-
fections [22]. To date, only 4 cases of peri-implant metasta-
ses from breast and lung cancer have been reported [20–22].

In the current study, we present the case of a breast cancer 
patient affected by PI-MRONJ, in whom metastatic deposits 
were detected in the necrotic bone of MRONJ around dental 
implants, and highlight the role of accurate histopathological 
analyses in view of the lack of specific clinico-radiological signs, 
which could suggest the simultaneous occurrence of metastasis.

Case Report

A 66-year-old female patient was diagnosed with breast can-
cer in 2005 and was subsequently treated by chemotherapy, 
mastectomy, and radiotherapy. Also, due to the occurrence 
of bone metastases, she underwent 4 mg intravenous zole-
dronate/monthly for 33 months (from September 2009 to 
June 2012). On October 2013, the patient was referred to the 
Odontostomatology Unit of the University of Bari, Italy for in-
traoral necrotic bone exposure around 4 dental implants on the 
right anterior mandible, associated with pain, pus discharge, 
and paresthesia of the right inferior alveolar nerve (Figure 1). 
Rx OPT showed a poorly defined radiolucent area extending 
from the posterior right mandible to the premolar opposite 
region, which also included 4 dental implants, at 3.1, 4.1, 4.4 
and 4.6 (Figure 2A). Three additional implants (at 1.6, 3.5, and 
3.6) showed adequate osteointegration.

Multislice spiral computed tomography (CT) showed mandib-
ular osteolytic lesions, which involved the implants located at 

Figure 1. �Intra-oral necrotic bone exposure around dental 
implants on the right mandible.
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3.1, 4.1, 4.4, and 4.6 and the inferior alveolar nerve, causing 
paresthesia (Figure 2B, 2C).

The patient’s clinical history revealed that all the dental im-
plants had been placed during 2008, more than 6 months before 

the start of BPs therapy, and appeared radiologically well-os-
teointegrated at the beginning of BPs administration, thus in-
dicating a non-implant surgery-triggered PI-MRONJ. Cycles of 
antibiotics were administered, consisting of a combination of 
ceftriaxone (1 g once a day i.m.) and metronidazole (500 mg 

A

B C

Figure 2. �(A) Rx OPT showing a poorly-defined 
radiolucent area including 4 dental 
implants, located at 3.1, 4.1, 4.4, and 
4.6; (B) and (C) CT scans showing an 
osteolytic lesion involving both dental 
implants and the inferior alveolar 
nerve.

A

B C

Figure 3. �(A) Panoramic view showing poorly-
vascularized osteonic and newly-
formed bone; the medullary spaces 
are replaced by fibrous connective 
tissue, including inflammatory cells 
and (upper right) neoplastic cells. 
(Hematoxylin-Eosin; ×40). (B) At 
higher magnification, the neoplastic 
cells are seen as being grouped in 
small clusters or dispersed in the 
fibrous stroma where inflammatory 
cells are also present. (Hematoxylin-
Eosin; ×100). (C) The neoplastic 
epithelial cells demonstrate strong 
immunoreactivity for cytokeratin 7 
(×200).
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twice a day per os) for 8 days, followed by 10 days of interrup-
tion after each cycle. Subsequently, under general anesthesia, 
surgical resection of the necrotic bone was performed, con-
sisting of mandibular partial resection from 4.8 to 3.5, and re-
moval of the 4 involved dental implants. The depth of resec-
tion was pinpointed by bleeding evaluation of residual bone 
tissues. Piezoelectric tools were used on the resection margins 

to remove residual damaged bone tissues, and a sterile gel for-
mulation of sodium hyaluronate and amino acids Gly-Pro-Leu-
Lys was placed into the bone defect, allowing for faster bone 
regeneration and healing at the surgical site.

The whole surgical samples were promptly fixed in neutral-buff-
ered formalin for 48 h and then divided into 2 parts, 1 of wich 
was sent to the Pathological Anatomy Unit of the University 
of Bari, decalcified in formic acid (5% in distilled water) for 
24 h, embedded in paraffin, sectioned at 4-µm thickness, and 
stained with hematoxylin-eosin (H&E). Additional sections col-
lected on positively-charged slides were used for the immuno-
histochemical stains with wide-spectrum cytokeratins (clone 
AE1/AE3, dilution 1:20; Dako), cytokeratin 7 (clone OVTL 12/30, 
dilution 1:100; Dako), and estrogen receptors (clone 1D5, di-
lution 1:20; Dako), using a polymer-based (EnVision Flex, 
Dako) detection system with an automated immunostainer 
(Autostainer, Dako). Finally, the sections were lightly counter-
stained with hematoxylin and coverslipped. Appropriate neg-
ative controls, obtained by substituting the primary antibodies 
with pre-immune serum, and positive controls (breast cancer) 
were included in the procedure.

The other part of the each sample was sent to the Pathological 
Anatomy Unit of the University of Chieti, dehydrated in alco-
hol, and embedded in a glycol-methacrylate resin. After po-
lymerization, the specimen was sectioned longitudinally with 
high-precision diamond disk at about 150 µm and ground 
down to about 30 µm. The slides were stained with acid fuch-
sin and toluidine blue.

Overall, the histopathological analysis of the decalcified sam-
ples showed areas of extensive bone necrosis, without resid-
ual osteocytes/osteoblasts, with large and empty Haversian 
canals, consistent reduction of blood vessels, abundant in-
flammatory cell infiltration (mainly neutrophils, plasma cells, 
monocytes, and lymphocytes), and several basophilic bacte-
rial colonies interspersed with necrotic debris. The medullary 
spaces were mostly replaced by fibrous connective tissue, in-
cluding inflammatory cells (Figure 3A). About 5% of the ana-
lyzed tissue samples also included small clusters of neoplas-
tic cells (Figure 3B), consistent with metastatic breast cancer 
based on wide-spectrum cytokeratins, cytokeratin 7, and es-
trogen receptor immunoreactivity (Figure 3C).

Undecalcified samples, consisting of bone tissues and implant 
fixture, showed bone necrosis around the implant and the ad-
jacent alveolar bone, empty Haversian system without cellular 
component, and remarkable inflammatory infiltration (Figure 4).

Following the surgical treatment, wounds healed without com-
plications, and after 12 months no signs of recurrence of MRONJ 
were detectable (Figure 5). Rehabilitation with a removable 

Figure 4. �Undecalcified tissue samples with extensive bone 
necrosis around implant fixtures.

A
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prosthesis (Figure 6) for functional and aesthetic reasons was 
chosen, with good stabilization of the surgical sites. In view 
of the poor oral hygiene of the patient, with increased risk for 
subsequent infectious complications, strict follow-up was un-
dertaken on a monthly basis for the first 6 months, and every 
3 months thereafter, the patient having remained free of ad-
ditional events for 18 months.

This study was performed in accordance to the principles of 
the Declaration of Helsinki and was approved by our institu-
tion ethics committee (Study no. 4599, Prot. 1528/C.E.); the 
patient released informed consent for diagnostic and thera-
peutic procedures and possible use of the biologic samples 
for research purposes.

Discussion

PI-MRONJ has recently been identified as a challenging prob-
lem for many dental practitioners, consisting in the develop-
ment of osteonecrosis around dental implants. In the past, 
many studies considered that dental implants were unrelat-
ed to increased risk for MRONJ development, especially in pa-
tients taking oral BPs [6–8]; nevertheless, over the last few 
years, an increasing number of PI-MRONJs have been report-
ed [11,14–16]. In particular, some authors considered BPs 
treatment as a contraindication to oral implants [23], and not 

only the surgical insertion of a dental implants (implant sur-
gery-triggered MRONJ), but also the mere presence of insert-
ed implants (non implant surgery-triggered MRONJ) were iden-
tified as risk factors for the development of osteonecrosis [9].

Peri-implant metastases are additional implant-related ad-
verse events, which have been rarely reported in the litera-
ture [22–24], breast cancer being the most common prima-
ry site in women, and lung and prostate the most common in 
men [25,26]. To date, the pathogenesis of the metastatic pro-
cess in the jawbones, and particularly around dental implants, 
is still unclear. One theory is that, in view of the abundance of 
bone marrow in the mandibular premolar and molar regions, 
reduced blood flow rates facilitate the entrapment of meta-
static cells [27]. Local factors, such as trauma or surgical pro-
cedures, could further increase such a process, due to the en-
trapment of tumor cells during clot formation in fresh wounds 
and to host-generated growth factors locally released by re-
generating tissues, which would stimulate hosting and prolif-
eration of malignant tumor cells. Chronic inflammation also 
promotes local metastasis because circulating tumor cells may 
be entrapped within the rich capillary network of chronically 
inflamed tissues [28,29]. The diagnosis of such events at an 
early stage may be challenging, since their clinical appearance 
mimics non-specific peri-implant infections, with pain, bleed-
ing and swelling. Moreover, radiographic findings such as peri-
implant osteolysis are not clearly distinguishable from conven-
tional peri-implantitis [22]. Even PET-CT may not allow proper 
diagnosis of peri-implant metastases because MRONJ-related 
inflammation and tissue remodeling may be responsible for 
persistent areas of contrast uptake.

In the current study, we report on a patient affected by PI-
MRONJ and breast cancer metastasis, in whom dental im-
plants had been placed more than 6 months before BPs thera-
py was started, thus suggesting a non implant surgery-triggered 
MRONJ. Consequently, surgical removal of necrotic bone and 
involved implants was performed, with complete healing of 
the lesion and no evidence of recurrence after prolonged 

A B

Figure 5. �Clinical (A) and radiological (B) complete healing of the surgical wound without recurrence (at 11-month follow-up).

Figure 6. Prosthetic rehabilitation with removable prosthesis.
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follow-up, notwithstanding poor oral hygiene. The latter cer-
tainly might predispose to subsequent additional infectious 
complications, thus suggesting strict and prolonged follow-up 
to possibly reduce such risk.

Following histopathological examination of both calcified and 
undecalcified surgical samples, a “frozen-type” MRONJ [16–30] 
was diagnosed, showing extensive bone necrosis around the 
implants and the adjacent alveolar bone, with remarkable in-
flammatory infiltration. Conventional histological and immu-
nohistochemical analyses also highlighted small clusters of 
neoplastic cells, consistent breast cancer metastasis of min-
imal extension (5% of the analyzed sample), and peripheral-
ly located rather distant from the implant site. We speculate 
such morphological features of the lesion may indicate that 
osteonecrosis occurred before neoplastic cell colonization and, 

PI-MRONJ-associated chronic inflammation may have been re-
sponsible for neoplastic cell colonization.

Conclusions

PI-MRONJ nowadays is a well-documented, though infrequent, 
complication of implant procedures in patients undergoing 
BPs therapy. In this context, special attention should be paid 
to cancer patients, in view of the possible concomitant occur-
rence of metastases at peri-implant sites, which may be clin-
ico-radiologically overlooked.
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