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Otrbital Floor Reconstruction Using Endoscope and
Selected Urethral Balloon Catheter

Hwan Jun Choi, M.D., Joo Chul Lee, M.D.,
Hyung Gyo Lee, M.D., Jun Hyuk Kim, M.D.

Department of Plastic and Reconstructive Surgery, College of
Medicine, Soonchunhyang University, Cheonan, Korea

Purpose: Blow-out fractures can be reduced using
various methods. The orbital reconstruction technique
using a balloon under endoscopic control has advantages
over other methods. However, this method has some
problems too, such as postoperative follow-up, manage-
ment of the balloon catheter, and reduction of the posterior
orbital floor. Thus, we developed a simple, effective
method for orbital floor reduction that involves molding and
shaping the antral balloon catheter.

Methods: A 0, 30, or 70°, 4-mm endoscope was placed
though a two-point, 5-mm maxillary antrostomy. The
balloon catheter is placed directly at the orbital apex to
reconstruct the anterior shelf (spherical shape), while it is
turned in a U-shape towards the anterior maxilla for the
posterior shelf (elliptical shape). Orbital floor defects, com-
pound or comminuted fractures are reconstructed with
alloplastic materials through an open lid incision under the
endoscopic control.

Results: This technique was applied to ten patients with
orbital floor fractures: five anterior shelf and five posterior
shelf fracture, respectively. Four of the patients had
zygomatico-orbital fractures, while the rest had isolated
orbital floor fractures. Two patients were given porous
polyethylene implants (Synpor®) and three underwent
reconstruction with a resorbable mesh plate. No compli-
cation associated with this technique was identified.

Conclusion: The freestyle placement and selection of a
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urinary balloon catheter under endoscopic control and the
preoperative estimation of the volume enhanced the
stabilization of the orbital contour. This method improves
the adaptation of the orbital floor without the risk of injuring
the surrounding orbital contents, dissecting blindly, or
using sharp traction. One drawback of this method is the
patient's discomfort from the catheter during treatment.
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Case ?s%i Etiology };};}qufef Target of balloon Use of the implant  Methods of approaches
1 M/23 Sports Punched-out Ant. shelf Synpor Transantral & subcilicary approach
2  M/26 Human assault Punched-out Ant. shelf None Transantral approach
3 M/16 Sports Punched-out Ant. shelf Resorbable mesh plate Transantral & subciliary approach
4 F/70 Traffic accident Burst Post. shelf None Transantral approach
5 M/12 Sports Punched-out Ant. shelf None z}l;?:;za;geasl & transconjunctival
6 F/67  Slip down Punched-out Post. shelf Resorbable mesh plate Transantral & subciliary approach
7 M/32 Human assault Burst Ant. & post. shelf Synpor Transantral & subciliary approach
8 M/23 Slip down Punched-out Post. shelf None Transantral approach
9 F/29 Traffic accident Burst Post. shelf None Transantral approach
10 M/18  Motocycle Punched-out Ant. shelf Resorbable mesh plate Transantral & subciliary approach
injury

Punched-out fractures involved less than one-third of the wall, and burst fractures involved more than two-thirds of the wall. In
cases in which between one- and two-thirds of the wall were affected, additional computed tomographic sections, such as the axial
and sagittal sections, were used; the fractures were considered punched -out when less than half of the wall was affected. Fractures
were considered burst when more than half of the wall was affected.”



Table Il. Selection of the Balloons

37

Averages of 8 french balloons

Averages of 12 french balloons

Volume (mL) L.en.gth (cm) Diameter (cm) Volume L.en.gth (cm) Diameter (cm)
(elliptical shape) (spherical shape) (mL) (elliptical shape) (spherical shape)
4 2.0 1.8 12 2.8 2.6
5 23 1.9 13 29 27
6 2.6 1.9 14 3.0 27
7 2.8 2.0 15 3.2 27
8 3.1 21 16 3.3 2.8
9 3.3 21 17 34 2.8
10 34 22 18 3.5 29

Direction of the Foley
catheter & estimating
of the length of the

balloon

12 Fr., 14.0 cc, Length

'f@: inch/mm

Anterior
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“CONCAVE
to the sinus”
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I orbital floor
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s orbital floor
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the sinus”
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orbital floor
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\
Vector of Y
reduction [

to the sinus”

Fig. 1. Preoperative planning and balloon estimation. (Left) A photograph of a 12 French urinary balloon catheter injected
with saline. The elliptically shaped balloon is estimated to be about 31.8 mm in length after injecting 14 mL. (Center)
Preoperative computed tomography (CT) shows that the anterior orbital floor is concave, relative to the sinus roof, and the
posterior shelf is convex. The photograph also shows the direction of the inserted catheter and estimated length of the balloon.
(Right) Choice of balloon shape. The anterior floor matches an spherical balloon, but the posterior shelf matches an elliptical

balloon.
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Table Ill. Summary of the Preoperative Estimation & Postoperative Estimation of Inflation of the Balloon Catheters
) Preoperative view (cm) Postoperative view (cm) Differences (cm)
Case 5}?;?;1/1(% Coronal  Sagittal Sagittal Coronal ~ Sagittal ~ Sagittal Coronal Sagittal Sagittal
(shperical) (shperical) (elliptical) (shperical) (shperical) (elliptical) (shperical) (shperical) (elliptical)
1  12/spherical 3.8 3.7 3.3 32 0.5 0.5
2 12/spherical 3.3 3.6 29 29 0.4 0.7
3  12/spherical 3.0 41 29 32 0.1 0.9
4 8/ elliptical 2.6 21 0.5
7 12/elliptical 43 3.2 0.9
8  12/elliptical 48 3.7 1.1
9  12/elliptical 3.5 2.8 0.7
10  12/spherical 2.5 3.1 22 3.0 0.3 0.3
Averages 0.3 0.6 0.8
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Fig. 2. Case 2: punched-out fracture of the orbital floor. (Left) Schema of a 26-year-old man showing the estimated balloon
shape, direction of the catheter, and size selection. (Center) Preoperative computed tomograph shows the right orbital floor
fracture. (Right) Intraoperative endoscopic finding shows the direction of the catheter. The catheter is inserted into the sinus
through the maxillary opening, directed towards the orbital apex and the balloon inflated.
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Tip of Foley

U-turn
Direction
Catheter )

CATHETER

BALLOON TIPOF CATHETER
Subcilliary approach — Well reduction state

Fig. 3. Case 7: burst type fracture in a 32-year-old male with a left blow-out fracture. (Above, left) Preoperative computed
tomograph shows the estimated balloon shape, direction of the catheter, and size selection. This photograph shows the catheter
turned to reduce the posterior shelf. (Above, center & right) Preoperative computed tomograph shows a left orbital floor
fracture. Intraoperative endoscopy shows (Center, left) the herniated orbital contents, (Center, center) and the turn from the
orbital apex to the anterior maxillary wall, i.e., the balloon catheter lies in a U-shape. (Center, right) It shows the reduction
of the orbital floor and its contents with the balloon catheter. (Below, left) Postoperative computed tomograph in 7 days shows
that the antral balloon adapted well to the maxillary sinus. (Below, right) Postoperative computed tomograph in 17 days shows
that the fractured orbital wall was excellently reconstructed with the balloon technique using an endoscopic approach.
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