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ABSTRACT

Objectives: Medication-related osteonecrosis of the jaw (MRONJ), an oral complication manifested by 

exposed jaw bone, attracts scientific attention, especially for its etiology and therapy. The majority of 

reported cases are related to antiresorptive and antiangiogenic drugs. However, other medications such 

as tamoxifen can cause MRONJ as well. This case study highlights that the use of tamoxifen could lead to 

osteonecrotic changes in the jaw bone. 

Case report: We presented a case of a breast cancer patient with necrotic jaw changes after single tooth 

extraction. The patient was using tamoxifen, a selective estrogen receptor modulator. Exposed necrotic 

bone persisted for more than eight weeks. The patient experienced severe pain. Bone sequestrectomy 

using a piezo device was performed. The remaining bone was covered with platelet-rich fibrin (PRF) 

membrane, and the wound was primarily sutured. The postoperative period was uneventful. The lesion 

was monitored radiologically and clinically. The wound healed completely. 

Conclusion: Clinicians must be aware of the possibility that tamoxifen can be related to osteonecrotic jaw 

changes after tooth extraction. PRF was a good treatment option in the presented case.
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Introduction

Osteonecrosis of the jaw is defined as the loss of 

the bone matrix of the jaw bone. The cause of 

osteonecrotic changes can be related to the use of 

certain medication causing changes in the bone 

microstructure. These medicaments are characte-

rized by quick disposal and accumulation in the 

bones. They inhibit angiogenesis, i.e., prevent the 

formation of new blood vessels. The cause of 

osteomyelitis after bone necrosis can be a local 

infection, invasive dental procedures and the 

patient's general health condition [1, 2]. The most 

significant risk for the occurrence of osteomyelitis 

of the necrotic bone exists if oral surgical 

procedures were done [2]. Osteonecrosis of the 

jaw is mostly found in women aged 55-68 

diagnosed with breast cancer or osteoporosis [5]. 

Osteonecrosis usually affects the jawbones, as they 

are susceptible to active remodeling [2]. The 

mandible is more often affected than the maxilla. 

Drugs known to cause osteonecrotic changes in 

jaws are from a group of antiresorptive and 

antiangiogenic drugs. The first case was reported 

Patient's Presentation

A 46-years old woman was referred to the 

Department of Oral Surgery due to pain and 

prolonged wound healing. She was a breast cancer 
Rpatient treated with tamoxifen (Nolvadex , 

AstraZeneca) that had her tooth 15 extracted, after 

which the wound did not heal. The tooth was 

removed three months before her visit. Clinical 

intraoral examination revealed exposed necrotic 

bone that persisted for more than eight weeks. 

The redness and swelling of soft tissues were 

notable; ulceration was not present (Figure 1. A). 

The patient did not notice any bleeding at the 

exposed site. Panoramic X-ray showed necrotic 

bone changes in the region of the tooth 15 (Figure 

1. B). Based on the history of tamoxifen 

consumption and exposed necrotic bone that 

persisted more than eight weeks, a diagnosis of the 

MRONJ was made.

in 2003, and it described a case of osteonecrosis of 

the jaw caused by antiresorptive drugs - bisphos-

phonates [3]. However, the list of medicines that 

may cause this condition expanded, and now we 

know that other medications such as denosumab, 

bevaci-zumab, sunitinib, corticosteroids, immuno-

modulators, and others can cause osteonecrosis as 

well [1]. Osteonecrosis of the jaw caused by these 

medications is called Medication-related osteone-

crosis of the jaw - MRONJ.

MRONJ is clinically manifested in the form of 

exposed bone, which is present in 94% of cases [6]. 

Alongside, pain, tooth mobility, ulcers, extraoral 

fistulae, and symptoms of infection can be present. 

In the advanced stage of the disease, local infection 

with a general inflammatory response can occur as 

well as pathological fractures of the jaw [11].

The diagnosis of MRONJ is based on several 

criteria: antiresorptive or antiangiogenic drug use 

in the patient's medical history, clinical exposure of 

the bone site for more than eight weeks, and no 

radiotherapy or metastasis in the jaw bone [1].

We aimed to show the therapeutic approach to 

tamoxifen caused osteonecrosis of the upper jaw 

following tooth extraction.

The patient was prescribed antibiotic treatment 

(2g of Amoxicillin per day) and scheduled for the 

sequestrectomy procedure. The treatment was 

done in the operating ward under sterile 

conditions. Infiltration anesthesia in the area of 

teeth 15-16 was applied, trapezoid incision in the 

region of tooth 13 – 15 was made, and a full-

thickness flap was elevated (Figures 1. C, D). With 

the help of piezoelectric bone surgery, necrotic 

bone was removed, and sharp bone edges were 

smoothed (Figure 1. E). The removed bone 

sequestrum was sent for histopathological 

examination (Figure 1. F). 

The surgical field was rinsed abundantly with 

NaOCl (sodium hypochlorite 0.03%), and the PRF 

membrane was applied in and over the defect 

(Figure 2. C, D). The wound was primarily closed 

with resorptive sutures using the apical mattress 

technique to ensure healing without tension 

(Figure 2. E). She was prescribed antibiotics (2g of 

Figure 1. A - An exposed necrotic bone on the right side in the upper jaw;
B - Panoramic X-ray view - osteonecrosis of the jaw in the upper right lateral segment; 

C - Incision; D - Elevated mucoperiosteal flap allows insight into the condition of the bone; 
E - Removal of the necrotic part of the bone with a piezzo; F - Removed part of the bone

Figure 2. A - The surgical wound after removing bone sequestrum; 

B - Flap elongation with the 'brushing' technique; C - PRF membrane; 

D - Application of the PRF membrane into the bone defect; E - Sutures; 
thF - Operative site on the 7  postoperative day.
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Amoxicillin per day) for 10 days. The patient was 

monitored radiologically and clinically through 

periodical follow-ups (Figure 3.). 

The histopathologic analysis showed empty 

osteocyte lacunes within the preserved bony 

trabe-culae. Inflammatory cells and bacteria were 

present with the necrotic bone. Histopathologic 

findings confirmed the diagnosis of MRONJ in stage 

one. 

Panoramic X-ray 1 month postoperatively 

showed bone cavity filled with soft tissue (Figure 

3. A). At the 3-month follow-up, successful soft 

tissue healing could be observed (Figure 3. B).

Discussion

Osteonecrosis of the jaw is a very severe side-

effect of certain medications that are used to treat 

osteo metabolic or malignant diseases. It was first 

noticed in 2003 by oral and maxillofacial surgeons, 

who detected this change in oncologic patients and 

described it as extraction wounds that do not heal 

[4]. 

There are several stages of MRONJ. It starts with 

prolonged healing of the extraction wound 

accompanied by pain and swelling of soft tissues. 

The second phase is reflected in the presence of 

ulcerous changes of the exposed jaw bone, 

extraoral fistulas and tooth loss. A more severe 

Supplemental therapy which includes ozone 

therapy, lasers, PRF application, mesenchymal 

stem cell therapy can be combined with 

conservative and surgical therapy for better 

results [8].

Many studies underline that medicines from a 

group of antiresorptive and antiangiogenic drugs 

can cause osteonecrotic changes in jaw bones [11]. 

This report focuses on tamoxifen and its possible 

effect on development of jaw osteonecrosis in a 

breast cancer patient after tooth extraction. 

Tamoxifen is a competitive partial agonist of 

estrogen receptors. The drug is prescribed as 

adjuvant therapy in patients with estrogen 

receptor-positive breast cancer, but also as a 

preventive therapy in high-risk patients [14]. 

Contemporary literature lists tamoxifen as a 

drug that could affect the development of 

osteonecrosis. From January 2004 to November 

2012, 744 patients  using tamoxifen were reported 

with ostenecrotic jaw bone changes by FDA [12]. 

Tamoxifen can have both positive and negative 

effects on the bone [14]. It increases bone mineral 

density in postmenopausal women while it 

reduces bone density in women of premenopausal 

age [12, 13]. However, the connection between 

selective estrogen receptor modulators and 

osteonecrosis is not quite understandable. In their 

review, King and associates pointed out that only 

one patient receiving raloxifene was reported with 

osteonecrosis [15,16]. It remains to be seen 

whether the future will show more cases of 

osteonecrosis caused exclusively by tamoxifen.

Our patient was an oncologic, premenopausal 

woman that was prescribed tamoxifen as a part of 

breast cancer therapy. Therefore, she was in a high-

risk category for developing osteonecrosis. All this 

data, combined with the presence of an extraction 

socket that did not heal for eight weeks, led us to 

the diagnosis of MRONJ.

It is evident now that osteonecrosis of the jaw 

can be caused by a spectrum of medications mostly 

used in oncology patients that directly or secondly 

affect bone metabolism. Alongside we are 

witnessing an increased incidence of cancer 

patients worldwide, many of which at some point 

clinical picture is presented when osteonecrotic 

changes are accompanied by a pathological 

fracture of the jaw bones and paresthesia of the 

lower lip [4,7].

Since the results of MRONJ therapy are often 

limited, the treatment requires a serious approach. 

Pain treating is considered imperative in the 

treatment of osteonecrosis. Three methods of 

treatment of MRONJ are described in the literature: 

conservative, surgical and supplemental. The 

conservative method includes rinsing the oral 

cavity with an antibacterial solution such as a 

0.12% solution of chlorhexidine, and the use of 

antibiotics - penicillin or clindamycin combined 

with metronidazole and antifungal therapy [8].

The surgical method involves surgical 

debridement, sequestrectomy, tooth extraction 

with removal of osteonecrotic bone, bone 

resection and reconstructive surgery. Necrotic 

bone fragments are usually removed surgically by 

sequestrectomy [8]. Bone defects occuring after 

removing the necrotic bone fragment can be 

repaired in many ways. One of the novel 

approaches is using PRF - an autologous transplant 

obtained from the patient's blood [9]. PRF, as a 

biomaterial that can enhance tissue regeneration 

and reduce postoperative complications, has 

proven to be effective in closing bone defects and 

soft tissue regeneration in patients with MRONJ. 

[10]

need dental treatment. Therefore raising 

awareness of MRONJ and a multidisciplinary 

approach to this problem of both medical and 

dental specialists would contribute significantly to 

the prevention of MRONJ. 

Literature

1. Brajdić D, Salarić I, Zajc I, Đanić P, Granić M, 

Biočić J, Knežević D, Macan D. Guidelines for 

managing the patients with a risk for 

medication-related osteonecrosis of the jaw. 

In1st International congress of the School of 

Dental Medicine University of Zagreb 2015 

Jan 1.

2. Ruggiero SL, Dodson TB, Fantasia J, Goodday 

R, Aghaloo T, Mehrotra B, O'Ryan F. American 

Association of Oral and Maxillofacial Surgeons 

position paper on medication-related 

osteonecrosis of the jaw—2014 update. 

Journal of oral and maxillofacial surgery. 2014 

Oct 1;72(10):1938-56.

3. Assael LA. A time for perspective on bisphos-

phonates. Journal of oral and maxillofacial 

surgery. 2006 Jun 1;64(6):877-9.

4. Marx RE. Oral and intravenous bisphospho-

nate-induced osteonecrosis of the jaws. 

Chicago, Ill, USA: Quintessence. 2007.

5. Fedele S, Bedogni G, Scoletta M, Favia G, 

Colella G, Agrillo A, Bettini G, Di Fede O, Oteri G, 

Fusco V, Gabriele M. Up to a quarter of patients 

with osteonecrosis of the jaw associated with 

antiresorptive agents remain undiagnosed. 

British Journal of Oral and Maxillofacial 

Surgery. 2015 Jan 1;53(1):13-7.

6. Otto S, Schreyer C, Hafner S, Mast G, Ehrenfeld 

M, Stürzenbaum S, Pautke C. Bisphosphonate-

related osteonecrosis of the jaws–charac-

teristics, risk factors, clinical features, loca-

lization and impact on oncological treatment. 

Journal of Cranio-Maxillofacial Surgery. 2012 

Jun 1;40(4):303-9.

Figure 3. 
A - Panoramic X-ray 1 month after the procedure; B - Successful wound healing can be noticed eight weeks postoperatively.



50 51

TAMOXIFEN AS A POSSIBLE CAUSE OF JAW OSTEONECROSIS - A CASE REPORT Hardaga-Muzurović A, Hadžiabdić N, Haskić A

Stomatološki vjesnik 2021; 10 (1)Stomatološki vjesnik 2021; 10 (1)

Amoxicillin per day) for 10 days. The patient was 

monitored radiologically and clinically through 

periodical follow-ups (Figure 3.). 

The histopathologic analysis showed empty 

osteocyte lacunes within the preserved bony 

trabe-culae. Inflammatory cells and bacteria were 

present with the necrotic bone. Histopathologic 

findings confirmed the diagnosis of MRONJ in stage 

one. 

Panoramic X-ray 1 month postoperatively 

showed bone cavity filled with soft tissue (Figure 

3. A). At the 3-month follow-up, successful soft 

tissue healing could be observed (Figure 3. B).

Discussion

Osteonecrosis of the jaw is a very severe side-

effect of certain medications that are used to treat 

osteo metabolic or malignant diseases. It was first 

noticed in 2003 by oral and maxillofacial surgeons, 

who detected this change in oncologic patients and 

described it as extraction wounds that do not heal 

[4]. 

There are several stages of MRONJ. It starts with 

prolonged healing of the extraction wound 

accompanied by pain and swelling of soft tissues. 

The second phase is reflected in the presence of 

ulcerous changes of the exposed jaw bone, 

extraoral fistulas and tooth loss. A more severe 

Supplemental therapy which includes ozone 

therapy, lasers, PRF application, mesenchymal 

stem cell therapy can be combined with 

conservative and surgical therapy for better 

results [8].

Many studies underline that medicines from a 

group of antiresorptive and antiangiogenic drugs 

can cause osteonecrotic changes in jaw bones [11]. 

This report focuses on tamoxifen and its possible 

effect on development of jaw osteonecrosis in a 

breast cancer patient after tooth extraction. 

Tamoxifen is a competitive partial agonist of 

estrogen receptors. The drug is prescribed as 

adjuvant therapy in patients with estrogen 

receptor-positive breast cancer, but also as a 

preventive therapy in high-risk patients [14]. 

Contemporary literature lists tamoxifen as a 

drug that could affect the development of 

osteonecrosis. From January 2004 to November 

2012, 744 patients  using tamoxifen were reported 

with ostenecrotic jaw bone changes by FDA [12]. 

Tamoxifen can have both positive and negative 

effects on the bone [14]. It increases bone mineral 

density in postmenopausal women while it 

reduces bone density in women of premenopausal 

age [12, 13]. However, the connection between 

selective estrogen receptor modulators and 

osteonecrosis is not quite understandable. In their 

review, King and associates pointed out that only 

one patient receiving raloxifene was reported with 

osteonecrosis [15,16]. It remains to be seen 

whether the future will show more cases of 

osteonecrosis caused exclusively by tamoxifen.

Our patient was an oncologic, premenopausal 

woman that was prescribed tamoxifen as a part of 

breast cancer therapy. Therefore, she was in a high-

risk category for developing osteonecrosis. All this 

data, combined with the presence of an extraction 

socket that did not heal for eight weeks, led us to 

the diagnosis of MRONJ.

It is evident now that osteonecrosis of the jaw 

can be caused by a spectrum of medications mostly 

used in oncology patients that directly or secondly 

affect bone metabolism. Alongside we are 

witnessing an increased incidence of cancer 

patients worldwide, many of which at some point 

clinical picture is presented when osteonecrotic 

changes are accompanied by a pathological 

fracture of the jaw bones and paresthesia of the 

lower lip [4,7].

Since the results of MRONJ therapy are often 

limited, the treatment requires a serious approach. 

Pain treating is considered imperative in the 

treatment of osteonecrosis. Three methods of 

treatment of MRONJ are described in the literature: 

conservative, surgical and supplemental. The 

conservative method includes rinsing the oral 

cavity with an antibacterial solution such as a 

0.12% solution of chlorhexidine, and the use of 

antibiotics - penicillin or clindamycin combined 

with metronidazole and antifungal therapy [8].

The surgical method involves surgical 

debridement, sequestrectomy, tooth extraction 

with removal of osteonecrotic bone, bone 

resection and reconstructive surgery. Necrotic 

bone fragments are usually removed surgically by 

sequestrectomy [8]. Bone defects occuring after 

removing the necrotic bone fragment can be 

repaired in many ways. One of the novel 

approaches is using PRF - an autologous transplant 

obtained from the patient's blood [9]. PRF, as a 

biomaterial that can enhance tissue regeneration 

and reduce postoperative complications, has 

proven to be effective in closing bone defects and 

soft tissue regeneration in patients with MRONJ. 

[10]

need dental treatment. Therefore raising 

awareness of MRONJ and a multidisciplinary 

approach to this problem of both medical and 

dental specialists would contribute significantly to 

the prevention of MRONJ. 

Literature

1. Brajdić D, Salarić I, Zajc I, Đanić P, Granić M, 

Biočić J, Knežević D, Macan D. Guidelines for 

managing the patients with a risk for 

medication-related osteonecrosis of the jaw. 

In1st International congress of the School of 

Dental Medicine University of Zagreb 2015 

Jan 1.

2. Ruggiero SL, Dodson TB, Fantasia J, Goodday 

R, Aghaloo T, Mehrotra B, O'Ryan F. American 

Association of Oral and Maxillofacial Surgeons 

position paper on medication-related 

osteonecrosis of the jaw—2014 update. 

Journal of oral and maxillofacial surgery. 2014 

Oct 1;72(10):1938-56.

3. Assael LA. A time for perspective on bisphos-

phonates. Journal of oral and maxillofacial 

surgery. 2006 Jun 1;64(6):877-9.

4. Marx RE. Oral and intravenous bisphospho-

nate-induced osteonecrosis of the jaws. 

Chicago, Ill, USA: Quintessence. 2007.

5. Fedele S, Bedogni G, Scoletta M, Favia G, 

Colella G, Agrillo A, Bettini G, Di Fede O, Oteri G, 

Fusco V, Gabriele M. Up to a quarter of patients 

with osteonecrosis of the jaw associated with 

antiresorptive agents remain undiagnosed. 

British Journal of Oral and Maxillofacial 

Surgery. 2015 Jan 1;53(1):13-7.

6. Otto S, Schreyer C, Hafner S, Mast G, Ehrenfeld 

M, Stürzenbaum S, Pautke C. Bisphosphonate-

related osteonecrosis of the jaws–charac-

teristics, risk factors, clinical features, loca-

lization and impact on oncological treatment. 

Journal of Cranio-Maxillofacial Surgery. 2012 

Jun 1;40(4):303-9.

Figure 3. 
A - Panoramic X-ray 1 month after the procedure; B - Successful wound healing can be noticed eight weeks postoperatively.



52

TAMOXIFEN AS A POSSIBLE CAUSE OF JAW OSTEONECROSIS - A CASE REPORT

Stomatološki vjesnik 2021; 10 (1)

7. Eckert AW, Maurer P, Meyer L, Kriwalsky MS, 

Rohrberg R, Schneider D, Bilkenroth U, 

Schubert J. Bisphosphonate-related jaw 

necrosis–severe complication in maxillofacial 

surgery. Cancer treatment reviews. 2007 Feb 

1;33(1):58-63.

8. Rollason V, Laverrière A, MacDonald LC, Walsh 

T, Tramèr MR, Vogt‐Ferrier NB. Interventions 

for  treating bisphosphonate‐related 

osteonecrosis of the jaw (BRONJ). Cochrane 

Database of Systematic Reviews. 2016(2).

9. Mourao CF, Calasans-Maia MD, Del Fabbro M, 

Vieira FL, de Mello Machado RC, Capella R, 

Miron RJ, Alves GG. The use of Platelet-rich 

Fibrin in the management of medication-

related osteonecrosis of the jaw: A case series. 

Journal of stomatology, oral and maxillofacial 

surgery. 2020 Feb 1;121(1):84-9.

10. Gönen ZB, Yılmaz Asan C. Treatment of 

bisphosphonate-related osteonecrosis of the 

jaw using platelet-rich fibrin. Cranio®. 2017 

Sep 3;35(5):332-6.

11. Kuroshima S, Sasaki M, Sawase T. Medication-

related osteonecrosis of the jaw: a literature 

review. Journal of oral biosciences. 2019 Jun 

1;61(2):99-104.

12. Hećimović I. Oralne nuspojave kao posljedica 

l i ječenja karcinoma dojke  (Doctoral  

dissertation, University of Zagreb. Faculty of 

Pharmacy and Biochemistry. Department of 

pharmacology.).

13. Taichman LS, Gomez G, Inglehart MR. Oral 

health-related complications of breast cancer 

treatment: assessing dental hygienists' 

knowledge and professional practice. 

American Dental Hygienists' Association. 

2015 Jun 1;89(suppl 2):22-37.

14. Hirbe A, Morgan EA, Uluçkan Ö, Weilbaecher 

K. Skeletal complications of breast cancer 

therapies. Clinical Cancer Research. 2006 Oct 

15;12(20):6309s-14s.

15. King R, Tanna N, Patel V. Medication-related 

osteonecrosis of the jaw unrelated to 

bisphosphonates and denosumab—a review. 

Oral surgery, oral medicine, oral pathology 

and oral radiology. 2019 Apr 1;127(4):289-

99.

Pontes HA, de Souza LL, Uchôa DC, Cerqueira JM. 

Mandibular osteonecrosis associated with 

raloxifene. Journal of Craniofacial Surgery. 

2018 May 1;29(3):e257-9.

53

INSTRUCTIONS FOR THE AUTHORS 

Submissions of manuscripts are made through 

the submission form available at web page of 

the Journal (www.stomatoloskivjesnik.ba) or 

by sending the email to Editorial office at 

radovi@stomatoloski vjesnik.ba 

E-mail must be composed of: 

A) Covering letter, in which authors explain the 

importance of their study (Explanation why we 

should publish your manuscript ie. what is new 

and what is important about your manuscript, 

etc).  

B) Title of the manuscript 

C) Authors' names and email addresses (mark 

corresponding author with *) 

D) Abstract 

E) Attached file of the Copyright assignment form 

and 

F) Manuscript.

Authors should NOT in addition post a hard copy 

of the manuscript and submission letter, unless they 

are supplying artwork, letters or files that cannot be 

submitted electronically, or have been instructed to 

do so by the editorial office.

Please read Instructions carefully to improve 

yours paper's chances for acceptance for publi-

shing.

Thank you for your interest in submitting an 

article to Stomatološki vjesnik.

Type of papers suitable for publishing in Sto-

matološki vijesnik (Journal in following text):

Original Articles, Case Reports, Letters to the Edi-

tors, Current Perspectives, Editorials, and Fast-Track

Articles are suitable for publishing in Stomatološki 

vjesnik. Papers must be fully written in English with 

at least title, abstract and key words bilingual in Bos-

nian/Croatian/Serbian language (B/C/S) and Eng-

lish language.

Editorial process:

All submitted manuscripts are initially evaluated 

by at least two scientific and academic members of 

editorial board. An initial decision is usually reached 

within 3–7 days.

Submitted manuscripts may be rejected without 

detailed comments after initial review by editorial 

board if the manuscripts are considered inappro-

priate or of insufficient scientific priority for publi-

cation in Stomatološki vjesnik.

If sent for review, each manuscript is reviewed by 

scientists in the relevant field. Decisions on reviewed 

manuscripts are usually reached within one month. 

When submission of a revised manuscript is invited 

following review, the revision must be received in 

short time of the decision date.

Criteria for acceptance:

Submitted manuscripts may be rejected without 

detailed comments after initial review by editorial 

board if the manuscripts are considered inappropria-

te or of insufficient scientific priority for publication 

in the Journal. All other manuscripts undergo a com-

plete review by reviewers or other selected experts. 

Criteria for acceptance include originality, validity of 

data, clarity of writing, strength of the conclusions, 

and potential importance of the work to the field of 

dentistry and similar bio-medical sciences. Submit-

ted manuscripts will not be reviewed if they do not 

meet the Instructions for authors, which are based on 

"Uniform Requirements for Manuscripts Submitted 

to Biomedical Journals" (http://www.icmje.org/).

INSTRUCTIONS FOR THE AUTHORS
made in accordance with the recommendations of the International 
Committee of Medical Journal based on "Uniform Requirements for 
Manuscripts Submitted to Biomedical Journals" (http://www.icmje.org/).

Stomatološki vjesnik 2021; 10 (1)


