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Effective Reconstruction of Extensive Otbital Floor
Fractures Using Rapid Prototyping Model

Hye Young Kim, M.D., Deuk Young Oh, M.D.,
Woo Sung Lee, M.D., Suk Ho Moon, M.D.,
Je Won Seo, M.D., Jung Ho Lee, M.D.,
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Purpose: Orbital bone is one of the most complex
bones in the human body. When the patient has a fracture
of the orbital bone, it is difficult for the surgeon to restore the
fractured orbital bone to normal anatomic curvature because
the orbital bone has complex curvature. We developed a
rapid prototyping model based on a mirror image of the
patient’s 3D-CT (3 dimensional computed tomography) for
accurate reduction of the fractured orbital wall.

Methods: A total of 7 cases of large orbital wall fracture
recieved absorbable plate prefabrication using rapid pro-
totyping model during surgery and had the manufactured
plate inserted in the fracture site.

Results: There was no significant postoperative com-
plication. One patient had persistent diplopia, but it was
resolved completely after 5 weeks. Enophthalmos was
improved in all patients.

Conclusion: With long term follow-up, this new method
of orbital wall reduction proved to be accurate, efficient and
cost-effective, and we recommend this method for difficult
large orbital wall fracture operations.

Key words: Orbital fractures, Absorbable implants, Computer-
aided design, Computer simulation
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Fig. 1. A 26-year old man was diagnosed with right orbital wall fracture. (Right) CT shows inferior orbital wall fracture
with soft tissue herniation. (Left) After mirror-image reconstruction of the orbital wall.

Fig. 2. RP model production based on 3DCT (fracture site:
Rt.).
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Fig. 3. Molded metal template along the normal anatomic
curvature of RP model.

Fig. 4. Absorbable plate is placed on the fracture site of the
orbital wall, and it fits perfectly.



FAIA] EA], 27 o] BEAfol| A ASHRE F=AIA] QEE-Edol,
57 9] gAfofA QHt hE T Aol HEEIY &
T 179 Al A AP A Al J]A] S0l A&
U 55 & Aulab A o] 2AERA e & S
UTEEE EJF e oA AR ATE o 4
t}(Table I). =& & A3 A2 HFEHISHGAE
W= SAlolA 52 eyt dEe] FEjeh AR FH
= g5k 93l (Fig. 5).

30 ox X2
$2 o o

_

o

vV, 11

u

oF9} (orbit)= ¢F (globe) 7} 91X|5H= F7toz 7749
QFAZo] HojA o] RojA Qli= Bg o]F= BT 2 E
otk BFAF 9] HieE: 7HAM AR A e mE v 22
A Pz A=} Itk M= G4 (saggital view)
of| 2] Qre} ujeto] MRS QHRoA LEFcL 9= &
2|2 HA FEZ (posterior bulge)S FAISH =L, 7
EHHYA (cross sview) ol A= HPEZ oA QFE0 2 7HH
A 455 2P 5 o] Fw Sropat whb Al E Shto] o
Y&EZ (inferior-medial bulge)2 FAI5H Hc). o]t

Table I. Patient Summary
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Dimension of fracture

Preop Exo  Postop Exo

Patient No. Age  Sex Fracture site site (cm?) R/ L) R/ L) Preop Sx. Postop Sx.
1 29 M Rt 5.82 13 / 16 15 / 16
2 46 F Lt 3.18 15/ 13 15/ 15
3 51 F Lt 271 17 / 16 17 / 17 LDH H
4 22 F Rt 2.64 14 / 15 15/ 15 LD
5 30 F Rt 416 12 / 12 12 / 12 DH *DH
6 48 F Lt 3.98 15/ 15 15/ 15 H H
7 23 M Rt 2.67 13 / 14 14 / 14 D

L, limitation of extraocular muscle; D, diplopia; H, hypesthesia.

* resolved after 5 weeks.
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Fig. 5. (Above, left) Preoperative CT of patient No. 1 (coronal view). (Above, right) 6 months postoperative view of patient
No. 1. (Below, left) Preoperative CT of patient No. 2 (coronal view). (Below, right) 5 weeks postoperative view of the same

patient.
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