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CT Observation of Alloplastic Materials Used in Blow Out
Fracture

Won Lee, M.D., Dong Hee Kang, M.D.

Department of Plastic & Reconstructive Surgery, College of
Medicine, Dankook University, Cheonan, Korea

Purpose: Distinguishing different types of implants and
assessing the position and size of implants by radiologic
exam after orbital wall reconstruction is important in
determining the surgery outcome and forecasting pro-
gnosis. We observed time-dependent density changes in
three types of implants (porous polyethylene, resorbing
plate and titanium mesh plate) by performing facial bone
CT after orbital wall reconstructions.

Methods: A total of 32 patients, who had underwent
orbital wall fracture surgery from October 2006 to March
2009 and received facial bone CT as outpatients at 1 post-
operative year were included in the study. Follow-up facial
bone CT was performed on the patients pre- operatively, 1
month post-operatively, and 1 year post-operatively to
observe the status of the orbital implants. Medpor® (Porex
Surgical, Inc., Newnan, Ga.) was used as porous polye-
thylene and followed-up in 14 cases; for resorbing plate,
Synthes mesh plate (Synthes, Oberdorf, Switzerland) was
used in the reconstruction, and followed-up in 11 cases;
and titanium mesh plate usage was followed-up in 7 cases.
Computed tomographic scan (CT) and water’'s view were
done for radiography, and hounsfield unit (HU) was used to
compare density of those facial bone CT. Wilcoxon signed
rank test was applied to statistically verify measurement
difference in each group of hounsfield units.

Results: Facial bone CT examination performed in 1
month post-operative showed that the density of porous
polyethylene, resorbing plate and titanium mesh plate were
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-42.07, 105.67 and 539.48 on average, respectively. Among
the three types of implants, titanium mesh plate showed the
highest density due to its radiopaque feature. Following up
the density of three types of implants in CT during 1 year
after the orbital wall fracture surgery, the density of porous
polyethylene increased in 10.52 House Field Units and the
resorbing plate was decreased in 26.87 HouseField Units.
There were no significant differences between densities in
1 month post-operatively and 1 year post-operatively in
each group (p=0.05).

Conclusion: We performed facial bone CT on patients
with orbital fractures during follow-up period, distinguishing
the types of implants by the different concentration of
implant density, and the densities showed little change
even at 1 year post-operative. To observe how implant
densities change in facial bone CT, further studies with
longer follow-up periods should be carried out.

Key Words: Orbital fracture, Porous polyethylene, Resorbing
plate, Titanium mesh plate
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Fig. 1. (Above, Left) Porous polyethylene (Medpor®™; Porex Surgical, Inc., Newnan, Ga.) that was used for the reconstruction
of orbit wall fracture. (Above, Center) Resorbing mesh plate (Synthes, Oberdorf, Switzerland) (Above, Right) Titanium mesh
plate (Synthes, Oberdorf, Switzerland). (Below) Synthetic implants used for orbrtal reconstruction. Porous polyethylene,

Resorbing mesh plate, Titanium mesh plate from the left.

Table I. Hounsfield Unit of Implants using in Orbital Reconstruction

No. of Patients Post operative 1 month ~ Post operative 12 month p value'
Group A 14 -42.07 -31.55 0.056
Group B 11 +105.67 +78.80 0.050
Group C 7 +539.48 +546.78 0.866
Total 32

Group A, porous polyethylene; Group B, synthes mesh plate; Group C, titanium mesh plate; HU, hounsfield unit (air, -1000); fat,

-60~-100; water, 0; Bone, +400~+1000).
"Wilcoxon signed rank test; p-value of effect <0.05
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Fig. 2. Porous polyethylene (Medpor®; Porex Surgical, Inc.,
Newnan, Ga.). (Above) Preoperative coronal CT scan of
26-year-old male with left medial orbital fracture (single
arrow). (Center) CT scan, in 1 month after the orbital recon-
struction using Medpor® (double arrow). Note Medpor® is
seen radiolucent as dark gray nearly black line just above
orbital defect area. (Below) CT scan, in 12 months. Note
Medpor® (triple arrow) is still seen radiolucent as dark gray
but the radiodensity is increased.
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Fig. 3. Resorbing plate (Synthes, Oberdorf, Switzerland).
(Above) Preoperative coronal CT scan of 16-year-old male
with right medial orbital fracture (single arrow). (Center) CT
scan in 1 month after the orbital reconstruction using
resorbing mesh plate (double arrow). Note resorbing mesh
plate is seen radiopaque as nearly white line just above
orbital defect area. (Below) CT scan, in 12 months after
orbital reconstruction (triple arrow). Note resorbing mesh
plate was seen radiopaque as whitish grey line but the
radiodensity is decreased.
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Fig. 4. Titanium mesh plate (Synthes, Oberdorf, Switzerland).
(Above) Preoperative coronal CT scan of 16-year-old male
with Lt inferior orbital fracture (single arrow). (Center) CT
scan in 1 month after the orbital reconstruction using titanium
mesh plate (double arrow). Note titanium mesh plate is seen
radiopaque as completely white line just above orbital defect
area. (Below) CT scan in 12 months (triple arrow). Note
titanium mesh plate is still seen radiopaque as completely
white line and there is no change on radiodensity of the plate.
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