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Introduction 

Fibrous dysplasia is quite rare disease and there are some 
controversies in terms of the etiology and management. As the 
fibrous dysplasia is known to involve the craniofacial skeleton 
extensively, we should encounter the many difficulties in order 
to choose the right decision for the management of the fibrous 
dysplasia (1-3). Especially, given the nature of the benign tu-
mor, we should preserve the original function and facial aes-
thetics as well. This fact tends to make the surgery itself diffi-

cult. We should restore the original anatomy while minimizing 
the functional problems. In fibrous dysplasia, the normal bony 
structures is known to be deformed into the fibrotic tissue. It 
can be classified into two categories such as the monostotic and 
polyostotic types. As the polyostotic type of fibrous dysplasia is 
frequently extended upto the skull base, the complete resection 
is often impossible. On the contrary, the monostotic type of fi-
brous dysplasia has a potential for the complete resection (4-6). 
However, in spite of the monostotic type, the complete restora-
tion of the original bony anatomy is not easy. The three dimen-
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sional bony structures make the simple autogenous bone graft 
work not well. Therefore, we tried to reconstruct the three di-
mensional structures based on the mirror image guided 3D 
printing model. As the monostotic type of fibrous dysplasia 
generally involves the ipsilateral side only, we thought the utili-
zation of the contralateral side could be used for the template. 
Based on this mirror imaged 3D printing model, the molding 
work of the titanium mesh was made. I am reporting this case 
preliminarily. 

Case Report 

27 years old female patient presented the protrusion on the 
left malar area 5 years ago. CT scan including the general labo-
ratory tests were done. 3D CT scan revealed us the fibrous dys-
plasia was involving the left maxilla and zygomatic bone. 
Simplant(simplant pro, MaterialsⓇ, Belgium) software was 
used for the three dimensional analysis (Fig. 1).

3D object was reconstituted based on the CT DICOM file. 
Then, mirroring technique (Mimics Z software: Materialize, 
Leuven, Belgium) was applied and we could obtain the 3D com-
puter simulation modeling files. 

Based on this computer modeling process, the 3D printing 
model was reconstructed using the 3D printer. This 3D printing 
model was prepared for the surgery and treated to the sterile 
condition. 

At first, the buccomucosal approach was done for the expo-
sure of the zygomaticomaxillary area. Then the lesions of the 
fibrous dysplasia were eliminated using the saw and burr. As 
the fibrous dysplasia in this patient was diagnosed with the 
monostotic type, the goal of the surgery was the complete re-
section and reconstruction of the maxilla and zygoma. In ad-
dition, the extended transconjunctival approach was done for 
the exposure for the resection of the protruding mass on the 
orbital floor. During the surgery, the titanium mesh was mold-
ed according to the 3D printing model prepared in advance. 

Then it was transferred to the patient’s defect area and fixated 
with microscrews. The postoperative periods didn’t have un-
usual findings and the patient was dischared at postoperative 4 
days. The follow up 3D CT scan at 3days and 6 month after the 
surgery have shown that there were no recurrence and the 
overall reconstruction contour was satisfactory (Fig. 2).

Discussion

Fibrous dysplasia is mostly treated with two methods. First 
one is the shaving. And the other is the resection of the lesion 
as much as possible. Although the shaving technique seems to 
be less invasive, it could be indicated to the cases where the 
overall the lesions is not severe. Sometimes it is indicated to the 
cases where the complete resection is impossible as the lesion is 
too extensive. On the contrary, the resection can be applied to 
the monostotic types usually. It could minimize the recurrence 
but the reconstruction could be very challenging (7-11).

With regards to the reconstruction, the autogenous bone 
graft would be the most common method. However, the autog-
enous bone graft might make the donor site morbidity and has 
a limitation to reconstruct the complex bony defects like the 
zygomaticomaxillary area. Therefore, the various bone allo-
plastic materials mimicking the autogenous bone have been 
used frequently. In spite of the advantages of the alloplastic 
materials such as the hydroxyapatite, these materials might 
cause the postoperative complications including the infection, 

Fig. 1. Preoperative 3D CT images. Fibrous dysplaisa is manifest-
ed in the left maxilla and zygomatic area.

Fig. 2. Pre and postoperative 3D CT images. The left maxilla and 
the part of the zygoma were reconstructed with titanium mesh af-
ter the sutotal resection of the lesions. 
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exposure and delayed wound healing. 
On the contrary, the titanium material is known to have 

very good biocompatibility and has been actually used for 
more than 30 years in craniofacial surgery (12). Of course, given 
the nature of the titanium materials, it also has a possibility of 
the exposure or infection especially after the radiation therapy. 

That’s the reason why I thought the titanium reconstruction 
would be ideal for the fibrous dysplasia. As the fibrous dyspla-
sia is the benign tumor mostly, it does not require the postop-
erative radiation therapy. I hypothesized the disadvantages like 
this could be minimized when we applied to the reconstruc-
tion of the fibrous dysplasia. In addition, I also hypothesized 
that, compared to the reconstruction with the autogenous ma-
terials, the recurrence of the fibrous dysplasia could be mini-
mized. 

The shape of the facial skeleton is different according to the 
each individual, race and sex. The shape of the zygoma and 
maxilla would be different as well. The individualized applica-
tion in terms of the reconstruction should be done. Therefore 
the reconstruction based on the 3D printing model would be 
ideal. Especially the zygomaticomaxillary area has a unique 
three dimensional structure, this prefabricated titanium mesh 
based on the 3D modeling could maximize the benefit. But, 
the problem is how to imagine the original anatomy prior to 
the lesional invasion. The solution exists on the contralateral 
side. The mirroring technique enabled us to reconstruct the 
original anatomical structures based on the contralateral un-
involved side. The outcome of this case has shown us this is 
reasonable approach. The 3D printer is known to have the bias 
the less than 2 mm, it worked quite well. 

Conclusion

It is our opinion that the model surgery and the application 

of the prebent titanium mesh implant to the defect of the zygo-
maticomaxillary area could be an good alternative and might 
replace the traditional surgery technqiue. Especially this ap-
proach could be a reliable when we encounter the need of re-
construction for the benign tumor resection. 
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