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Purpose: To evaluate surgical results after the reconstruction of isolated medial orbital wall fractures.

Methods: We performed a retrospective chart review of patients with isolated medial orbital wall fractures who underwent re-
construction using the transcaruncular approach from March 2012 to October 2013. Computed tomography (CT) was performed
before and after surgery. Postoperative follow-ups were conducted at 1 week, 1 month, and 3 months. Diplopia, ocular maotility,
postoperative complication, and exophthalmometry were recorded at each follow-up visit. Preoperative and postoperative
enophthalmos was quantified using Hertel exophthalmometry and a quantitative method for the area of the circular sector under
the chord (CA)/orbital area (OA) ratio at the CT scan. Patients were divided into either the incomplete or complete reduction
groups based on the degree of reduction observed on postoperative CT.

Results: We evaluated 55 patients (42 males, 13 females) with an average age of 36 years. Five of 55 patients with preoperative
enophthalmos of more than 2 mm obtained good symmetry after surgery. Diplopia at primary gaze was resolved in 9 of 9 patients
and 2 patients had residual diplopia on lateral gaze. The difference of exophthalmometry and CA-to OA ratio between before and
after reconstruction was not significantly changed in either the incomplete or complete groups.

Conclusions: Enophthalmos and diplopia were well corrected in all subjects. If reduction was successfully performed in the ante-
rior portion of medial orbital wall fracture, clinically significant enophthalmos might be preventable even if complete reduction
was not obtained.
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Figure 1. Measurements of orbital parameters on axial computed
tomography. CA = cord area; OA = oribital area; R = radius. A:
Medial wall of the ethmoidal lamina papyracea; B, C: The point of
intersecting the globe with the triangle; D: Lateral anterior zygomatic
emergence; H;: Height of orbital triangle; H,: Height of triangle; o:
The triangle.

kel
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Figure 2. Group 1: incomplete reduction (blow out fracture at med. Wall, Lt.). (A) Preoperative axial CT image. (B) Postoperative

axial CT image.

Figure 3. Group 2: complete reduction (blow out fracture at med. Wall, Rt.). (A) Preoperative axial CT image. (B) Postoperative

axial CT image: orbital soft-tissue herniation is decreased.
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Table 1. Patients demographics
Age (years) Male Female Total

<10 1 0 1
10-20 8 0 8
20-30 11 3 14
30-40 11 2 13
40-50 5 1 6
50-60 5 3 8
60-70 1 1 2
>70 0 3 3
Total 42 13 55
Table 2. Causes of fracture

Causes No. of patients (%)
Assault 20 (36.4)

Slip down 17 (30.9)

Sports 7(12.7)

Other causes 6 (10.9)
Traffic accident 50)

Total 55 (100)

Table 3. Enophthalmos improvement 3 months after surgery

16.74(4-81A4])FthTable 1). = okl 297(52.7%), %}
2 ook 267473%)9] &L xmm, Sl R
SR8 71702 7.7 + 48Q0]ick. Qtok Y FEe] 9
o

1>v

o Z3o] 209(36.4%) = 7P WOk T FHE YAl A
Zz OV, WFAL 50| FHE ©]tHTable 2).

S4 A 5599 2 3 57(9.1%) 2] Ao A 2 mm o]
Arol SHIEHES Helon Bt HLEEAS e 124

mml s, FpgHEo] 2 mm ol}el BAEO| B b
A5 130 mm3ck 4 3709 52 mm o] <t
RS HYE 51O A=) & Ao o eEe 2w
AE| o wAE SFSHE Htgk2 1.8 mm&tiTable 3).

T A 5579 A T 978(16.4%) 2] AP A AH S
AL AL FAIZE S em 9T o] 2l T 670l h-E
o7t FREIoACk 370 F 9] B} 5 9go] Y FaA
Al BAZE AR m QR £ ol Bl A) QgkoLt,
7% 239) BARNNE 7% A A BAZE dob ik
4639] FA AL & AT R HA7E BkE|A] ghotr.

Subgroup analysis
2 oq;LowL T 49 28 o 4
o] gx)o} & 27 ojng
Ho| 4= @5—3— %M%ﬂ 2R, T 5
RO, T AT 9 281, BebHPE 279
ol Ak
AFEEASAR AW pa A dEEY] AEe ]
mm ©]AF9] o LSHE $1R}O] ugo| 217} 18.5%, 17.8%%2
5 7+ Apol7) 9l o m(chi-square test, p=0.531) 4=
& F O B A HmoAE T 1 7o) fod
ol = kR R] 9F9kti(chi-square test, p=0.173) (Table 4).
B AN TEEY BH GAelH ST & Azt
% 39| CA/OA ratioo| = T 18 71e] zjol:= glgich

. Preoperative Postoperative Improvement in
Patients N
exophthalmometry exophthalmometry exophthalmometry
All 55 12.91 + 2.696 13.33 + 2.510 0.55 + 0.959
=2 mm enophthalmos 5 12.40 + 3.578 13.80 + 1.789 1.80 + 1.924
<2 mm enophthalmos 50 12.96 + 2.634 13.28 + 2.580 0.42 + 0.731

Values are presented as mean + SD unless otherwise indicated.

Table 4. Preoperative and posoperative values of enophthalmos measured by exophthalmometry

Preoperative enophthalmos (mm)

Postoperative enophthalmos (mm)

E—0 E<1 1<E<2 2<E<3 E>3 E-0 E<1 1<E<2 E>z @
Tncomplete  Count (%) 22 ®81.5) 0(©) 3(LD) 137 137 22815 00 236 365 27(100)
Complete  Count (%) 23(82.1) 0(0) 2(7.1) 3(10.7) 0@ 19(67.9 0@©)  8(145 1(1.8) 28(100)
Total Count (%) 45B81.8) 0(©0) 50O.1) 4(73) 1(1.8) 41(745 0(0) 10(182) 4(7.3) 55(100)

E = exophthalmometry.
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Table 5. Preoperative and posoperative values of enophthalmos measured by CA-to-OA ratio

Preoperative enophthalmos

Postoperative enophthalmos

0.20 < 0.30 <

R <020 p 030 R<040

R >0.40

R<  020<  030< Total
020 R<030 R<o040 X=040

Incomplete ~ Count (%) 2 (7.4) 10 37) 13(48.1) 2(7.4) 0 (0) 14 (51.8) 11 (4090 2(7.4) 27 (100)
Complete Count (%) 2(7.1) 11(39.3) 11(39.3) 4(14.3) 1(3.6) 8(28.5) 16 (57.2) 3 (10.8) 28 (100)
Total Count (%) 4 (7.3) 21 (38.1) 24(43.7) 6(10.8) 1(1.8) 22 (40) 24 (43.6) 5(9.0) 55(100)
R: CA-to-OA ratio.
CA = cord area; OA = oribital area.
(Chi-square test, p=0.317, p=0.237) (Table 5). AL 712 EA oA 2 mm o) AFe] ottskEo| TEE = 7
HAFET 5 AFE CA/OA ratios B|wsHS of S5 BlaA EsHA JY 4 AL, o 3 270 okt
Apol= frolskA] eFgkem okt ohE A=o| Aol {9 TR0 BF o= Qsto] i 27| &4 AR E 2
SHA] QA TH(Paired r-test, p=0.077, 0.363). °]+= =g+ o7l dA 92 A9t Wk ek T aa HE
oA b7 EA] SAek(Paired #-test, p=0.645, 0.746). = felAe 24 FHE 243 =3A7]= Aol Sagt
g, ¢rel o] A5 saAlopt FiL, T F917F ket
il &l Aok 7AY =4 W97t et 3R] W Al
= HE 8 7915 243 leEA717] o whebA A
2 A= 5579 Qref Wi o] T o7k & 2hRjol A AoHA AdES fAATIE Aol 7idEem, AAA &
A AEEo A3E Bustas siglon, 1 A3 & Fo 7Fsd wiwell A=Al A 77t ofHrk
ARE 2 mm oo ¢ rES EAE SAbolA s 2 AoAE e F AN G5EGE 6 okt =
% oF 1.8 mm9| QhetE W avtE WES 4= Sl Ao AEE Ao et S F OAFeR el 5
A FAA BAE ot 97| ghatol A HAZE 1 < A4S FHHeR vasjEgith E9d AEs o
T SAYE FHA FUES BET 5 Atk A B K ol 9 4 Akl R AR JEL 44
ol WSt Qb gHEe] FH yjde dvadel BE Aok e W B X TS W S AW, &
991, ARSHR Qe eekg el FlR Ayetn Atk Ae) A R SUI0lE JFS W 5 ek ook Hwe}
Manson et al > ot} 2 o|F WPYSHE QlgkEel 7] sk BEE /1Mo Ho| oYT Alof shivt %
e Atshz] sl oot =4 A5 ez Aits) o Qre7] wiol AdstA Aol ok 4 lewn =gt A
SEGE ol &3f et 82 AxA32o HelE 574 Qlo] btoll AUzl e 7he 4= Stk & AtolA oF
sholth AR Qrel Ae] 952 o HgkEel o W o= o3f 24 e 3 s H=S CAOA
= HofshA] L o & ZAR sl FeRg-A o] 7t ratio ® FEEASHAE B E D5 S
SHAIE iAo kel W ARxA o] S E A7 g gre) vl BAS ARt Aat AR o' foRk &}
o zof Qretet ok f 15 22 7ho] 824 EUA7F HA oI5 ¥ 4 U wiEhA &7]H o ofEf SR o
st Eol o]z <lsf qte} SRRl A E| 7L Ehlof A oF W 80 HEo QlojA AA7 &4ke skl e
Aoz ko= Qlsf §12]9f olo] WAsHA Q- Tk Qtoll o] ARl Tl ths AR dRzlof o
o] ARtk A9siginh oA ES AT ok e A HA7E A o]Foiink Ao R folgt
A= e Al Seke] FEjoL 2715 IFAAFL & AES WA = 7 vk THEE dlE o Sl
A 7919 AR} Q8= AR 2o Eo] T3t o] Z& 7L Lee et al*9] A7 Az 2xE 4= e,
Rl stk 259 Aol A AR HeZE 2 ek Wi e T o7
okt W o) thi of3F 22 Qtel 58 o nlsto] Ao ZHO| SIRETHA] SRl o|fAA] o2 &
2 AL WX BFL o) b AFFS0| e} iy AR7E QbtekEo] A WS Rttt Hargk Bf Qloh
=4o] shd Ao vlsf WYEo] AL, £ H97t w2 AFe 2T &, e oA g A F
7] g = Heltk T2y o o] gy ditst FRHEL Y o RS 2 o] §ltke Zlo] Ao
o5 2ol Huabg o] whet ool o) ths of7F 2 Ak, 2 A] i FAE7L inclusion criteriao] 29sko] 4>
o] Ak Wle7p F7kskar Qlar, Jof whe eHlEE F7t S AY RS ZARtol7] wizo] & §lo] Akt
SkaL Qltk By, s AE qkep e ds o)eF = AT 79 rtghEol WA 9fflol Erhe 7Hstel
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