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Abstract 
Fibrous dysplasia is a benign osseous disease, although radical resection is commonly recom-
mended because of the possibility of recurrence or malignant change. However, radical resection 
is undesirable, particularly in the maxillofacial region, because facial bones are difficult to replace 
in an aesthetically-pleasing manner after radical excision. In our department, conservative shav-
ing, as reported by Chen and Noordhoff, is used to reduce tumor volume while maintaining facial 
aesthetics that are as normal as possible. We have experienced eight cases of craniomaxillofacial 
fibrous dysplasia and successfully applied conservative shaving to the maxillofacial lesions. These 
cases have exhibited no recurrence, and their facial contours have improved remarkably. 
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1. Introduction 
Fibrous dysplasia was first reported by Bauer et al. as osteitis fibrosa in 1930 [1] [2], and craniomaxillofacial 
(CMF) fibrous dysplasia was first reported in 1956 [3]. Fibrous dysplasia is a benign osseous disease, which is 
defined as a tumor-like osseous lesion in which normal bone is replaced by fibro-osseous tissue. Developmental 
defect of osseous tissue is produced with an abnormally thin cortex and marrow is replaced with fibrous tissue. 
In previous reports, bisphosphonate treatment did not show clear beneficial effects, so radical resection has been 
recommended because of the possibility of recurrence or malignant change. However, radical resection is unde-
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sirable, particularly in the maxillofacial region. Therefore, controversy exists regarding whether CMF fibrous 
dysplasia should be treated with radical excision and reconstruction or partial excision (shaving). In our depart-
ment, conservative shaving has been selected to reduce tumor volume, thereby maintaining facial aesthetics that 
are as normal as possible. After confirmation that osseous growth has ceased, our conservative shaving has been 
successfully applied to the maxillofacial lesions. 

2. Patients and Methods 
In our department, as we agree with Drs. Chen and Noordhoff’s concept [4], conservative shaving has been se-
lected as the standard treatment for CMF fibrous dysplasia. In their concept, Drs. Chen and Noordhoff suggested 
treatment principles that are related to dysplastic zones, which classify four facial zones according to their im-
portance of reconstruction, anatomic location, and treatment procedure (Table 1). Zone 1 is the upper and mid-
facial area, which is the most prominent facial part. This area can be excised completely and reconstructed ade-
quately; therefore, radical excision and reconstruction are recommended. Zone 2 is the hair-covered area, which 
is less important than Zone 1; therefore, conservative or radical excision is recommended, if necessary. Zone 3 
is the most difficult and dangerous facial area; therefore, observation is recommended, and surgery should be 
avoided if the patient does not complain of related symptoms. Zone 4 should be treated using partial excision, as 
this area contains the alveolar region that is involved in mastication. 

We have experienced eight cases of CMF fibrous dysplasia (Table 2), including six that were treated by con-
servative shaving and two that have been observed. Although an optimal time for surgery has not been defined, 
surgery is performed over approximately 20-year-old when the osseous lesion appeared to have stopped pro-
gressing. Our standard treatment procedure is partial excision by shaving, which is indicated when the osseous 
lesion appears to have stopped progressing, and further progression appears unlikely. Our representative cases 
are described below. 

2.1. CASE 3 
A 23-year-old woman (Figure 1) presented with swelling of the left buccal region and gingival hypertrophy. 
She was diagnosed with McCune-Albright syndrome by hyperpigmentation of the skin (café-au-lait spots) and 
sexual prematurity at the age of 16 years. We performed shaving of the zygomatic and maxillary bones, with an 
autologous blood transfusion (1200 cc). At the five- and eight-year follow-ups, computed tomography (CT) 
scanning revealed no recurrence (Figure 2). 
 
Table 1. Treatment principles related to dysplastic zones.                                                         

 Reconstruction importance Anatomic location Treatment procedure 

Zone 1 Most evident facial part 

Frontal, orbital, 

Radical excision and reconstruction Nasal, ethmoid, 

Zygoma, upper-maxilla 

Zone 2 Hair-covered cranium 

Parietal, Optional: 

Part of occipital, Conservative 

Temporal Or radical 

(Lateral cranial base)  

Zone 3 Difficult or dangerous 

Central cranial base, Observing: 

Petrous, mastoid, No surgery when no symptoms 

Pterygoid, sphenoid  
Zone 4a Teeth-bearing Maxillar alveolar bone Conservative 

Zone 4b Teeth-bearing Mandible Conservative 
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Table 2. We have experienced eight cases of craniomaxillofacial fibrous dysplasia, including six that were treated with con-
servative shaving and two that were observed.                                                                         

Case Sex Anatomic location Zone 1st visit 
age 

Observation 
term Increase Operation age Treatment 

procedure 
Postop. 

term 
Rec. of 
tumor 

1 F Zygoma 1 45 4M  45 Partial 19M None 

2 F Frontal 1 42 1Y5M None 43 Partial 2Y~ None 

3 F Zygoma sphenoid, temporal, 
posterior maxilla mandibula 

1 
3 
4a 
4b 

23 3M  23 Partial 8Y~ None 

4 F Frontal, zygoma sphenoid 
Maxilla mandibula 

1 
3 
4a 
4b 

43 4M  44 Partial 3Y~ None 

5 M Maxilla 1, 4a 13 6Y None 19 Partial 4M~ Unknown 

6 M Frontal, ethmoid 
sphenoid 

1 
3 11 6Y None Inoperable Observation  Unknown 

7 F Frontal parietal 1 
2 12 5Y None Inoperable Observation  Unknown 

8 F Frontal, ethmoid sphenoid 1 
3 10 2Y + 12 Optic canal 

decompression 7Y None 

 

 
Figure 1. Case 3 preoperative view. A 23-year-old woman was diagnosed with McCune-Albright syndrome 
by hyperpigmentation of the skin (café-au-lait spots) and sexual prematurity. (A) (B) Appearances, (C)-(F) 
Computed tomography (CT) scanning.                                                            

2.2. Case 4 
A 43-year-old woman (Figure 3) presented with swelling of the left frontal, zygomatic, maxillary, and mandi- 
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Figure 2. Case 3 postoperative views. Five years after the operation (upper), and 8 years after 
the operation (lower). (A) (B) Appearances, (C) (D) Computed tomography (CT) scanning.     

 

 
Figure 3. Case 4 preoperative view. A 43-year-old woman with an 18-year-old reduction of 
maxillary bone that had been performed at another hospital. (A) (B) Appearances, (C)-(F) 
Computed tomography (CT) scanning.                                                 



T. Okumoto et al. 
 

 
236 

bular bones, as well as gingival hypertrophy. Reduction of the maxilla had been performed at another hospital, 
although osseous hypertrophy remained because of insufficient reduction. Therefore, we performed shaving of 
the frontal, zygomatic, and maxillary bones. The operative time was one hour, with 423 g of blood loss and a 
1200 cc transfusion of autologous blood. Follow-up CT revealed no recurrence, and the patient has remained 
healthy (Figure 4). 

2.3. Case 5 
A 19-year-old man (Figure 5) presented with swelling of the left buccal region and gingival hypertrophy. Swel-
ling of the left buccal region began at the age of 5 years. As he experienced no progression over six years of ob-
servation, we performed maxilla shaving. The operative time was three hours, with 1086 g of blood loss and an 
800 cc transfusion of autologous blood. However, the follow-up period was only four months after the surgery 
(Figure 6); therefore, we intend to continue careful observation over a longer period in the future. 

3. Results 
In Cases 1 - 4, the patients had already aged when they presented at our institution; therefore, we performed the 
shaving operation without long-term observation to evaluate the progression of the lesion. However, in Cases 5 - 
8, the patients were young when they presented. Thus, we typically only performed the operation after long-term 
pre-operative observation to confirm that the progression had stopped. In Case 8, the orbital osseous lesion ap-
peared to increase while we were observing. Therefore, optic canal decompression was performed by a neuro-
surgeon to avoid stenosis-induced vision loss. 
 

 
Figure 4. Case 4 postoperative views. Two years and 10 months after the operation (upper), 
and 2 years and 6 months after the operation (lower).                                     
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Figure 5. Case 5 preoperative view. A 19-year-old man with no visible increase in the dyspla-
sia with yearly computed tomography scanning. (A) (B) Appearances, (C)-(F) Computed to-
mography (CT) scanning.                                                           

 

 
Figure 6. Case 5 postoperative view 4 months after the operation.                         

 
We have also conducted long-term post-operative observation in most cases. For example, no recurrence was 

observed over five years of follow-up in Cases 3 and 8, and no recurrence was observed in the six cases that 
were treated with conservative shaving. However, the postoperative observation period was not long enough in 
some cases; therefore, longer observation should be performed in the future. The facial contours in all 8 cases 
have improved remarkably. 

4. Discussion 
CMF fibrous dysplasia often occurs as the polyostotic type, with more than 50% onset in CMF region reported 
in previous studies; our series included five cases of polyostotic dysplasia among the eight cases. The remaining 
three cases were monostotic, although radical excision would have been difficult as the facial bones were diffi-
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cult to replace aesthetically after radical excision. In addition, it was necessary to perform optic canal decom-
pression to avoid the possibility of nerve injury, especially optical disorder due to optic canal stenosis. Given 
these factors, we selected partial excision, even if the monostotic region was difficult to treat in cases of CMF 
fibrous dysplasia. 

The issues with using partial excision are the possibility of recurrence and malignant change after surgery, as 
approximately 42% of cases experience recurrence when treated with partial excision compared with no recur-
rences for radical excision. In addition, 68% of cases experience recurrence when they are treated with partial 
excision of the Zone 4 mandibular bone. Regarding malignant changes, less than 1% of these lesions develop 
into osteosarcoma, and there is a 0.4% chance of malignant change, despite the rate of malignancy being 400- 
fold higher than in the normal population [5]-[7]. Based on these previous reports, our treatment procedure 
should include a long enough observation period to confirm that osseous growth has ceased. At that point, sur-
gery should be planned if we can evaluate whether the region has stopped growing. In addition, we will conduct 
careful long-term observation to identify any recurrence after the surgery. 

5. Conclusion 
Fibrous dysplasia is a benign osseous disease, and radical resection is commonly recommended because of the 
possibility of recurrence or malignant change. However, in our department, conservative shaving has been suc-
cessfully applied to the maxillofacial lesions, with positive long-term outcomes. 
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