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Forehead Contouring Augmentation Surgery with Particulated
Mandibular Bone Graft

Peter Chanwoo Kim, M.D., Ph.D., MBA, Young Bae Lee, M.D.

Department of Plastic and Reconstructive Surgery, School of Medicine, Catholic University of Daegu,
Daegu, Korea

Up to this date, the forehead contouring augmentation surgery was perfomed with silicone or
microfat graft. However, augmentation with silicone has given complications such as postoperative
infection, extrusion, long linear scar, and displacement of implant. Moreover, augmentation using
microfat graft often requires re-operation due to fat resorption. Surgical technique was performed in
10 patients from September 2008 to April 2009. Eight patients had macrogenia and two had progna-
thism. Particulated bone was harvested from squared mandibular bone. The particulated mandibular
bone was then grafted on the frontal bone through a 2 cm incision posteriorly to the midforehead line.
As a result from the three-dimensional Computer Tomogram, the frontal bone was engrafted 6
months after the particulated bone graft. Even though, traditional concept using prothesis for
forehead augmentation is still popular, the author suggests autologous augmentation can make
better facial contour which is named as 'facial bone redistribution concept'. Facial bone redistribution
concept is the distribution of residual bone (mandible or zygoma) to deficient area (frontal bone) to
achieve better facial contour. To achieve better survival rate of bone, bone marrow stem cell and
platelet rich plasma (PRP) should be applied in hext study to increase the survival rate of particulated

bone.

(J Korean Soc Aesthetic Plast Surg 17: 17, 2011)
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Fig. 1. (Left) Illustration of operative design for frontal sinus fracture. (Center) Incision through the double crease line. (Right)

Particulated mandibular bone in 1 cc hubless syringes.

Fig. 2. A 3-dimensional computed tomography shows frontal bone reconstruction using particulated mandibular bone graft.
(Left) Preoperative view. (Center) immediate postoperative veiw. (Right) 9 months postoperative view.
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Table I. Summary of Patients

No Age Combined procedures Particulated bone graft (cc)
1 21 Orthognathic surgery, augmentation rhinoplasty 4.3
2 39 Lateral cortectomy, augmentation rhinoplasty 4.7
3 49 Lateral cortectomy, augmentation rhinoplasty 5.6
4x 26 Lateral cortectomy 1.8
5 38 Lateral cortectomy, genioplasty 5.9
6* 23 Genioplasty, augmentation rhinoplasty 1.1
7 19 Lateral cortectomy, genioplasty 9.3
8* 19 Orthognathic surgery 1.4
9 17 Lateral cortectomy, genioplasty, augmentation rhinoplasty 6.3
10 28 Lateral cortectomy, genioplasty 5.7

*: Old frontal sinus outer table fracture patients

Fig. 3. Photographs demonstrating checking of predicted volume using stereolithographic model and paper clay. (Left) Paper clay
for predicted shape on stereolithographic model. (Right) The proposed volume was checked using 10 cc syringe for paper clay.

Fig. 4. Photographs demonstrating preoperative design for
forchead augmentation using gentian violet.
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Fig. 5. Photographs demonstrating preparation of particulated bone. (Above, left) Bone -Mill to make particulated bone
manually. (Above, center) Particulated mandibular bone in sterilized bowl. (Above, right) Particulated mandibular bone was
prepared with 1 cc hubless syringes. (Below) Disassembled demonstration from Bone-Mill.

Fig. 6. Photograph shows scalp incision which is made
approximately 2 cm behind the hair line and the extent of
subperiosteal dissection is indicated by gentian violet.
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Fig. 7. Photographs show application of thermosplint
adjusting forehead augmentation contour on forechead. The
thermosplint may be removed after 7 days when the bone
particles are stabilized.
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Fig. 8. This photograph shows the size of a pariculate bone
through microscope.
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Fig. 9. Following photographs show the application of 3-
dimensional computed tomography to Invivo 5 program.
(Above) The white skull image shows a preoperative frontal
view and the blue skull image shows a postoperative frontal
view at 6 months. (Center) T'wo images were superimposed
using Invivo 5 Software. It shows the frontal view of super-
imposed image. (Below) The three quarters view of superim-
posed image.
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Fig. 10. Bone grafts at the forehead area were isolated by
Invivo 5 Software. From the superimposed image, the concor-
dance parts were eliminated and the rest part is shown.
(Above) The frontal view of augmented bone image. (Center)
The lateral view of augmented image. (Below) The volume
measurements were done and the value was 3.650 mm’ or
3.650 cc according to automatic computing in Invivo 5.
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Table Il. Volume of the Grafted Particulated Bone and
Augmented Bone Image, and Bone Bone Resorption Rate

Vol £ orafted Volume of Bone

No olume of grafte augmented bone  resorption
particulated bone (cc) image (cd) rate (%)

1 4.30 3.65 15.1

2 4.70 2.80 40.4

3 5.60 3.65 35.3

4 1.80 1.15 36.1

5 5.90 4.60 22.0

6 1.10 0.65 40.9

7 9.30 6.75 274

8 1.40 0.90 35.7

9 6.30 4.95 21.4

10 5.70 3.45 39.4
Mean 4.61 £ 2.56 3.25 £ 1.95 31.4%+9.20




Fig. 11, Case 1. A 17-year-old man with
flat forehead and square mandible under-
went rhinoplasty and lateral cortectomy.
(Above) Preoperative view. (Below) Post-
operative view at 7 months.
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Fig. 12. Case 1. A 3-dimentional computed tomography (Left) Preoperative view. (Center) Immediate postoperative view.
(Right) 7 months postoperative view.
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Fig. 13. Case 2. 49-year-old man with depressed forehead, square mandible and low height of nasal dorsum underwent lateral

cortectomy and rhinoplasty simultaneously. Particulated mandibular bone graft (5.6 cc) from mandible was inserted on

depressed forehead (Above) Preoperative view. (Below) 13 months postoperative view.
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Fig. 14, Case 2. 3-dimentional computed tomography. (Left) Preoperative view. (Center) Immediate postoperative view.

(Right) 13 months postoperative view.
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Fig. 15, Illustration of facial bone redistribution concept.
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