
Current Health Sciences Journal Vol. 47, No. 1, 2021 January-March 

10.12865/CHSJ.47.01.19 117 This is an open-access article distributed under the terms of a Creative Commons Attribution-
NonCommercial-ShareAlike 4.0 International Public License, which permits unrestricted use, 
adaptation, distribution and reproduction in any medium, non-commercially, provided the new 
creations are licensed under identical terms as the original work and the original work is properly cited. 

Case Report 
Mandibulectomy Reconstruction with Pectoralis Major 
Island Flap Associated with Primary Reconstruction 

Plate for Mandibular Medication-Related 
Osteonecrosis 

GEORGE-ADRIAN CIOBANU1, MIRCEA IONUȚ GHEORGHIȚĂ2, 
OCTAVIAN MIHNEA PETRESCU2, SANDA MIHAELA POPESCU3, 

IONELA ELISABETA STAICU4 
1Faculty of Dental Medicine, University of Medicine and Pharmacy of Craiova, Romania 

2Department of Oral and Maxillo-Facial Surgery, Faculty of Dental Medicine,  
University of Medicine and Pharmacy of Craiova, Romania 

3Department of Oral Rehabilitation and Medical and Surgical Emergencies, 
Faculty of Dental Medicine, University of Medicine and Pharmacy of Craiova, Romania 

4Department of Orthodontics, Faculty of Dental Medicine,  
University of Medicine and Pharmacy of Craiova, Romania 

ABSTRACT: A bimaxillary edentulous male patient, aged 67 years, diagnosed with prostate cancer who 
underwent intravenous bisphosphonates treatment (zoledronic acid) for about one year presented with pain in the 
anterior mandibular arch, with exposed necrotic bone, and was diagnosed with stage 2 medication-related 
osteonecrosis of the jaw (MRONJ). MRONJ is the development of bone necrosis in the oral cavity as an adverse 
reaction in patients treated with antiresorptive and antiangiogenic medication, without radiation therapy to the head 
and neck. This persistent bone necrosis does not always respond to standard treatments. The reconstruction 
technique with pectoralis major flap, at a distance, associated with the primary reconstruction plate, was an effective 
treatment modality for the treatment of large osteonecrosis noncompliant with conservatory treatments. Through this 
technique, the morpho-functionality of the jaw can be restored almost completely. 
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Introduction 
Medication-related osteonecrosis of the jaw 

(MRONJ) is a common complication of oral and 
intravenous antiresorptive and antiangiogenic 
therapy that can sometimes progress to  
full-thickness destruction of the mandibular 
bone. 

It can cause pathologic fractures and 
fistulations, as well as chronic pain associated 
with infection. 

In Romania, MRONJ prevalence is higher for 
the treatment with Zoledronic acid compared 
with other antiresorptive or antiangiogenic 
medication [1]. 

Known as bisphosphonates-related 
osteonecrosis of the jaw (BRONJ), this 
condition was renamed in 2014 by the American 
Association of Oral and Maxillofacial Surgeons 
as medication-related osteonecrosis of the jaw 
(MRONJ) due to the growing number of 
osteonecrosis associated with other 
antiresorptive and antiangiogenic drugs 
[2,3,4,5]. 

For a diagnostic of MRONJ in a patient [2,6], 
there should be met three characteristics: 

- antiresorptive or antiangiogenic agents as 
current or previous treatment; 

- exposed bone or intraoral or extraoral 
fistula in the maxillofacial area that has lasted 
for more than 8 weeks; 

- no history of jaw radiation therapy or 
apparent metastatic jaw disease. 

From a clinical and radiological point of 
view, MRONJ has 4 stages [2]: 

- stage 0: nonspecific clinical signs, 
radiographic changes and symptoms, without 
necrotic bone exposure; 

- stage 1: exposed necrotic bone or fistula, 
without signs of infection; 

- stage 2: exposed necrotic bone or fistula, 
with signs of infection, with/without purulent 
drainage; 

- stage 3: exposed necrotic bone or fistula, 
with signs of infection, associated with at least 
one of the following: osteolysis extended to the 
floor of the sinus or lower border of the jaw, oral 
antral or oral nasal communication, extraoral 
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fistula, exposed necrotic bone extending beyond 
alveolar bone, resulting to pathological fracture 
of the jaw. 

Surgical treatment was initially used as a last 
resort due to fears of relapse of MRONJ [2,7]. 

As a first intention, for stages 1 and 2 of 
BRONJ it was attempted a conservative 
treatment that included the removal of necrotic 
bone associated with antibiotic treatment and 
oral lavage with antiseptic solutions [8]. 

Hyperbaric oxygen therapy was also 
attempted but the results were not relevant 
[9,10]. 

Clinical studies [11,12] and other articles 
[13,14] have indicated that surgical treatment by 
radical removal of necrotic bone tissue with a 
remote flap covering of the wound was a method 
with excellent healing potential. In many cases, 
free flap vascularized with fibula or iliac crest 
was used [13,14]. 

Mandibulectomy reconstruction with remote 
pectoralis major flap associated with primary 
reconstruction plate is an effective surgical 
treatment method for this condition. 

The pectoralis major flap is often used in 
maxillofacial surgery. 

However, as resulted from the review of the 
literature, its use in MRONJ treatment has not 
been analyzed yet. 

This study aims to highlight the main 
advantages of this flap. 

Case Report 
A totally bimaxillary edentulous male 

patient, aged 67 years, diagnosed with prostate 
cancer who underwent intravenous 
bisphosphonates treatment (zoledronic acid) for 
about one year presented himself in March 2018 
to Maxillofacial Surgery Department of County 
Clinical Hospital of Craiova. 

The patient had pain in the anterior 
mandibular arch, with exposed necrotic bone. 
Diagnostic was stage 2 MRONJ. 

Bisphosphonate treatment was discontinued 
about 6 months in advance. 

Following clinical examination corroborated 
with the imaging investigations, it was decided 
to adopt a conservative treatment which 
consisted in removing the necrotic bone tissue 
by marginal resection of the mandible down to 
the clinically healthy bone, associated with 
lavages with antiseptic solutions and antibiotic 
therapy. 

Patient gave the written informed consent for 
the treatment, and also for publication of his 
case. 

Although initially the evolution was 
favorable, after about 2 weeks there were 
numerous infectious episodes that required 
repeated antibiotic treatment. 

The patient developed a dehiscence in the 
operated area (Figures 1a, b). 

 

 

Figure 1. Stage 2 MRONJ. Clinical aspect of dehiscence in the operated area,  
2 weeks after surgical intervention of removing the necrotic bone tissue by marginal resection of the 

mandible down to the clinically healthy bone (a). Radiological aspect of MRONJ (b). 

 

Due to the progressive nature of MRONJ, it 
was decided to perform a radical surgery, with 
the written informed consent of the patient. 

Under general anesthesia, a submandibular 
incision was made from the left mandibular 
angle to the right mandibular angle with the 
exposure of the entire mandibular body  
(Figure 2a). 

It was revealed a large area of bone necrosis 
in the anterior mandibular arch level (Figure 2b). 

The contour of the mandibular arch was 
recorded with a guide plate. 

Segmental anterior mandibular resection was 
performed with large bone bur drills under 
saline irrigation down to healthy bone with 
normal bone specific bleeding (Figures 2c, d). 
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The surgical specimen was sent for 
histopathological examination to exclude 
malignancy. 

As the resulting defect was large, it was 
decided to restore the contour of the mandibular 
arch with titanium primary reconstruction plate 
covered with a pectoralis major flap to close the 
resulting defect (Figures 2e, f). 

The thoraco-acromial artery was included in 
the pectoralis major flap (Figure 2f). 

It was rotated in the oral cavity with the 
tegument part closing the endo-oral mucosa 
defect (Figure 2g). 

The donor site was closed primarily after flap 
harvest. 

Surgical treatment was associated with 
postoperative antibiotic therapy for a period of 
7 days. 

Both the endo-oral wound and the donor site 
wound healed without complications. 

 

 

Figure 2. Clinical images of mandibulectomy reconstruction with remote pectoralis major flap associated 
with primary reconstruction plate. Submandibular incision from the left mandibular angle to the right 

mandibular angle with the exposure of the entire mandibular body (a). Large area of bone necrosis in the 
anterior mandibular arch level (b). Segmental anterior mandibular resection (c). Resected fragment (d). 

Restoration of the contour of the mandibular arch with titanium primary reconstruction plate (e). 
Pectoralis major flap closing the resulting defect (f). Flap rotated in the oral cavity with the tegument part 

closing the endo-oral mucosa defect (g). 
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There were no more inflammatory areas and 
the patient did not complain of local pain. 

The patient was monitored weekly for the 
first month after discharge and then monthly for 
up to one year after surgery (April 2019). 

At 6 months and 1 year after the intervention, 
there were no recurrences of MRONJ 
(Figures 3a,b). 

 

 
Figure 3. Intraoral aspect of healed mandibular area after 6 months from intervention (a). 

Intraoral aspect of healed mandibular area after 1 year from intervention (b). 

 

Discussion 
This case highlights the main advantages of 

pectoralis major flap consisting in the technical 
simplicity of flap formation, the large amount of 
soft tissue it provides as well as the long and 
stable vascular pedicle and its anatomical 
location that allows the primary suture of the 
donor defect (site). 

Other authors have preferred free 
vascularized flap with iliac crest or fibula due to 
the good aesthetic and functional results 
obtained [15,16,17]. 

The iliac crest flap has been appreciated for 
the large thickness of strong and healthy bone, 
which reduced the exposure risk of the 
osteosynthetic material and allowed the 
subsequent insertion of dental implants for 
complete oral rehabilitation [18,19,20]. 

These objectives cannot be reached through 
pectoralis major flap reconstruction [21]. 

Both the flap with the iliac crest and the one 
with the fibula are flaps harvested from a 
distance that require a more complex logistics 
[22]. 

In addition, in the case of the flap with the 
iliac crest, the donor site has a higher risk of 
morbidity, possibly leading to the appearance of 
an abdominal hernia. 

Another disadvantage is that the vascular 
pedicle is short and the remodeling capacity is 
limited, due to the small amount of bone that can 
be harvested when the flap is under discussion. 

Unlike the flap with the iliac crest, the flap 
with the fibula can provide a longer pedicle and 
a larger amount of bone, but it has the 

disadvantage of not being able to be used in 
patients with peripheral circulation problems or 
orthopedic issues [23]. 

Theoretical assumptions have drawn 
attention over the possible adverse effects of 
bisphosphonates on the bone harvested from the 
iliac crest or fibula. 

This would limit their use as flaps in patients 
with various forms of bone cancer, but 
clinically, it appears that MRONJ is limited to 
facial bones [24]. 

The harvesting of the pectoralis major flap 
does not imply difficulties, from a technical 
point of view, compared to the other mentioned 
flaps [22]. 

It can be harvested with various sizes of the 
cutaneous component and continuing to the sizes 
of the pectoralis major muscle. 

It is formed as an island flap on the vascular 
pedicle, which allows the primary suturing of 
the donor defect. 

The flap can be easily migrated in the cranial 
direction for the plasticization of cervical-facial 
defects [22]. 

As a disadvantage, the pectoralis major flap 
compromises the breast. In female patients, this 
treatment remains only a back-up alternative in 
planning the intervention. 

There are studies that have shown that 
postoperative treatment with hyperbaric oxygen 
helps in rapid healing and prevents MRONJ 
recurrence, but logistically this case could not 
benefit from this option [13]. 
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Conclusion 
The case presented reconfirmed the potential 

to obtain an excellent result using an invasive 
surgical method despite the unfavorable 
prognosis. 

Considering that some studies showed that in 
a significant percentage of patients with MRONJ 
stage 3 where free vascularized bone flaps were 
used failures have been registered, it is 
necessary to conduct more in-depth studies on 
these cases. 

Pectoralis major flap treatment may be a 
more effective treatment option for resolving 
stage 2 MRONJ lesions. 
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