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Orbital Wall Fracture Repair: The Results of Early and Delayed Surgery
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Purpose: To investigate the surgical results of early and delayed repair of orbital wall fracture after multiple subgrouping of pa-
tients by time between the operation and injury.

Methods: Eighty-eight eyes of 88 patients who underwent orbital wall fracture repair from January 2002 to December 2014 and
who were followed up for more than 3 months postoperatively were included in this study. We divided the 88 patients into three
groups: Early surgery group (surgery within 2 weeks after the injury), slightly delayed surgery group (surgery between 3 weeks
and 2 months after the injury), delayed surgery group (surgery after 2 months of the injury). Preoperative and postoperative ocu-
lar motility, diplopia, and the degree of enophthalmos were analyzed retrospectively.

Results: The early surgery group consisted of 30 eyes; slightly delayed surgery group, 42 eyes; and delayed surgery group, 16 eyes.
The mean duration between injury and surgery was 8.6 + 22.5 weeks in all patients, 1.5 + 0.5 weeks in the early surgery group, 3.5
+ 1.3 weeks in the slightly delayed surgery group, and 35.3 + 44.7 weeks in the delayed surgery group. All patients were followed up
for a mean of 12.9 + 10.8 weeks. Gaze limitation in all directions showed improvement in all groups, with the most shown in up gaze
limitation. There were no significant differences in the degree of improvement between preoperative and postoperative gaze limi-
tation among the three groups. Enophthalmos improved as well, without any significant differences among the three groups.
Conclusions: Improvement in ocular motility limitation and enophthalmos after orbital wall fracture repair did not vary significantly
according to the duration between the surgery and injury. Therefore, surgical repairment even for old orbital fractures may suc-
cessfully treat enophthalmos or diplopia and relieve symptoms.
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Table 1. Clinical characteristics of the orbital wall fracture patients
Early surgery Slightly delayed surgery Delayed surgery Total
group’ group’ group
Number of patients 30 42 16 88
Age (years) 239 + 7.7 29.0 + 11.6 30.8 + 11.8 27.5 £ 11.0
Male/female 21/9 36/6 5/11 62/26
Etiologies of orbital fractures
Violence 13 (43.3%) 17 (40.5%) 6 (37.5%) 36 (40.9%)
Sports injury 10 (33.3%) 9 (21.4%) 3 (18.7%) 22 (25.0%)
Slip down 5(16.7%) 9 (21.4%) 5@31.3%) 19 21.6%)
Traffic accident 0(0%) 3(7.2%) 2 (12.5%) 50.7%)
Others 2(6.7%) 4(9.5%) 0 (%) 6 (6.8%)
Location of fracture
Inferior orbital wall 22 (73.3%) 21 (50.0%) 5@31.2%) 48 (54.5%)
Medial orbital wall 4 (13.3%) 4(9.5%) 3 (18.8%) 11 (12.5%)
Inferior and medial orbital wall 4 (13.3%) 17 (40.5%) 8 (50.0%) 29 (33.0%)
Surgical indications
Diplopia 6 (20%) 11 (26.2%) 1(6.3%) 18 (20.5%)
Enophthalmos 12 (40%) 13 (31.0%) 8 (50.0%) 33 (37.5%)
Diplopia and enophthalmos 12 (40%) 18 (42.8%) 7 (43.7%) 37 (42.0%)
Period between trauma and surgery (weeks) 1.5+ 0.5 35+1.3 35.3 + 44.7 8.6 +22.5

Values are presented as mean + SD unless otherwise indicated. There is no statistically significant difference between the 3 groups with respect
to age, sex, etiologies of fracture, location of fracture, or surgical indication (p > 0.05, Kruskal-Wallis test).

*Early surgery group: the group of patients who underwent surgery within 2 weeks after injury; 'Slightly delayed surgery group: the group of
patients who underwent surgery between 3 weeks and 2 months after injury; iDelayed surgery group: the group of patients who underwent sur-

gery after 2 months from injury.
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Table 2. Comparison of postoperative improvement of duction limitation of extraocular muscles between three groups in all orbital
wall fractures

Early surgery group Slightly delayed surgery group Delayed surgery group
Limited duction in all (N =30 (N = 42) (N = 16)
fracture Grade of duction limitation Grade of duction limitation Grade of duction limitation

0 1 2 3 4 0 1 2 3 4 0 1 2 3 4
Elevation Preop 8 10 5 4 3 11 19 9 3 0 4 6 5 0 1
Postop 13 14 3 0 0 24 18 0 0 0 7 7 1 1 0
Depression Preop 18 7 4 1 0 24 11 5 2 0 13 2 0 1 0
Postop 28 2 0 0 0 35 6 1 0 0 15 1 0 0 0
Abduction Preop 26 2 2 0 0 36 4 1 1 0 14 0 2 0 0
Postop 29 1 0 0 0 42 0 0 0 0 15 0 1 0 0
Adduction Preop 29 1 0 0 0 39 3 0 0 0 15 1 0 0 0
Postop 29 1 0 0 0 41 1 0 0 0 16 0 0 0 0

Grade of duction limitation: 0, Full motility without restriction; -1, mild restriction of motility (about 30-35° movement); -2, moderate re-
striction (about 20-25° movement); -3, severe restriction (about 10-15° movement); -4, Complete restriction, no movement. The preoperative
grades of limitation of all ductions (elevation, depression, abduction, and adduction) were not significantly different between the 3 groups (p
> (.05, Kruskal-Wallis test). The postoperative grades of limitation of all ductions (elevation, depression, abduction, and adduction) were not
significantly different between the 3 groups (p > 0.05, Kruskal-Wallis test).

Preop = preoperative; Postop = postoperative.

Table 3. Comparison of postoperative improvement of duction limitation of extraocular muscles between three groups in inferior or-
bital wall fracture

Early surgery group Slightly delayed surgery group Delayed surgery group
Limited duction in inferior (N = 22) (N = 21) (N =5)
orbital wall fracture Grade of duction limitation Grade of duction limitation Grade of duction limitation

0 1 2 3 4 0 1 2 3 4 0 1 2 3 4
Elevation Preop 2 9 4 4 3 2 13 5 1 0 1 2 2 0 0
Postop 10 10 2 0 0 12 9 0 0 0 2 3 0 0 0
Depression Preop 10 8 3 1 0 9 7 4 1 0 5 0 0 0 0
Postop 21 1 0 0 0 17 4 0 0 0 5 0 0 0 0
Abduction Preop 20 1 1 0 0 19 1 1 0 0 5 0 0 0 0
Postop 22 0 0 0 0 21 0 0 0 0 5 0 0 0 0
Adduction Preop 22 0 0 0 0 18 3 0 0 0 5 0 0 0 0
Postop 22 0 0 0 0 20 1 0 0 0 5 0 0 0 0

Grade of duction limitation: 0, Full motility without restriction; -1, mild restriction of motility (about 30-35° movement); -2, moderate re-
striction (about 20-25° movement); -3, severe restriction (about 10-15° movement); -4, Complete restriction, no movement. The preoperative
grades of limitation of all ductions (elevation, depression, abduction, and adduction) were not significantly different between the 3 groups (p
> 0.05, Kruskal-Wallis test). The postoperative grades of limitation of all ductions (elevation, depression, abduction, and adduction) were
not significantly different between the 3 groups (p > 0.05, Kruskal-Wallis test).

Preop = preoperative; Postop = postoperative.

183



— CHStotmtatg|x| 2016 M 57 H M 2 -

Table 4. Comparison of postoperative improvement of duction limitation of extraocular muscles between three groups in medial or-
bital wall fracture

Early surgery group Slightly delayed surgery group Delayed surgery group
Limited duction in medial (N =4 N =4 N =3)
orbital wall fracture Grade of duction limitation Grade of duction limitation Grade of duction limitation

0 1 2 3 4 0 1 2 3 4 0 1 2 3 4
Elevation Preop 3 0 1 0 0 3 0 1 0 0 3 0 0 0 0
Postop 4 0 0 0 0 3 1 0 0 0 3 0 0 0 0
Depression Preop 4 0 0 0 0 3 0 1 0 0 3 0 0 0 0
Postop 4 0 0 0 0 4 0 0 0 0 3 0 0 0 0
Abduction Preop 2 1 1 0 0 1 2 0 1 0 3 0 0 0 0
Postop 2 2 0 0 0 4 0 0 0 0 3 0 0 0 0
Adduction Preop 3 1 0 0 0 3 1 0 0 0 3 0 0 0 0
Postop 3 1 0 0 0 4 0 0 0 0 3 0 0 0 0

Grade of duction limitation: 0, Full motility without restriction; -1, mild restriction of motility (about 30-35° movement); -2, moderate re-
striction (about 20-25° movement); -3, severe restriction (about 10-15° movement); -4, Complete restriction, no movement. The pre-
operative grades of limitation of all ductions (elevation, depression, abduction, and adduction) were not significantly different between the 3
groups (p > 0.05, Kruskal-Wallis test). The postoperative grades of limitation of all ductions (elevation, depression, abduction, and adduc-
tion) were not significantly different between the 3 groups (p > 0.05, Kruskal-Wallis test).

Preop = preoperative; Postop = postoperative.

Table 5. Comparison of postoperative improvement of duction limitation of extraocular muscles between three groups in the com-
bined inferior and medial orbital wall fracture

Limited duction in combined Early surgery group Slightly delayed surgery group Delayed surgery group
inferior and medial orbital (N : al T N =. 17). — (N = 8), Y
wall fracture Grade of duction limitation Grade of duction limitation Grade of duction limitation

0 1 2 3 4 0 1 2 3 4 0 1 2 3 4

Elevation Preop 0 2 2 0 0 4 8 3 2 0 0 4 3 0 1

Postop 0 4 0 0 0 9 8 0 0 0 2 4 1 1 0
Depression Preop 2 0 2 0 0 12 4 0 1 0 5 2 0 1 0
Postop 3 1 0 0 0 13 3 1 0 0 7 1 0 0 0
Abduction Preop 4 0 0 0 0 17 0 0 0 0 6 0 2 0 0
Postop 4 0 0 0 0 17 0 0 0 0 7 0 1 0 0
Adduction Preop 4 0 0 0 0 17 0 0 0 0 7 1 0 0 0
Postop 4 0 0 0 0 17 0 0 0 0 8 0 0 0 0

Grade of duction limitation: 0, Full motility without restriction; -1, mild restriction of motility (about 30-35° movement); -2, moderate re-
striction (about 20-25° movement); -3, severe restriction (about 10-15° movement); -4, Complete restriction, no movement. The pre-
operative grades of limitation of all ductions (elevation, depression, abduction, and adduction) were not significantly different between the 3
groups (p > 0.05, Kruskal-Wallis test). The postoperative grades of limitation of all ductions (elevation, depression, abduction, and adduc-
tion) were not significantly different between the 3 groups (p > 0.05, Kruskal-Wallis test).

Preop = preoperative; Postop = postoperative.
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Table 6. Comparison of postoperative grade changes of the duction limitations of the extraocular muscles which were present pre-

operatively between three groups in all orbital wall fractures

Early surgery group
(N = 30)

Slightly delayed surgery group

Delayed surgery group

(N = 42) (N = 16)

Limited duction in all :
imited cuction 1n a Postoperative changes of grade of

Postoperative changes of grade of

Postoperative changes of grade of

fracture L . . . . ..
duction limitation duction limitation duction limitation
0 1 2 3 4 0 1 2 3 4 0 1 2 3 4
Elevation 7 9 7 1 1 10 16 6 2 0 5 6 1 0 0
Depression 0 10 3 1 0 6 8 3 1 0 0 2 1 0 0
Abduction 0 1 0 0 0 1 3 0 0 0 0 1 0 0 0
Adduction 0 3 1 0 0 0 4 1 1 0 0 0 1 0 0

The postoperative grade changes of limitation of all ductions (elevation, depression, abduction, and adduction) were not significantly different

between the 3 groups (p > 0.05, Kruskal-Wallis test).

Table 7. Comparison of improvement of enophthalmos between the three groups

Early surgery group

Slightly delayed surgery group

Delayed surgery group

Enophthalmos (mm) (N =30 (N = 42) (N = 16)
Preop Postop Preop Postop Preop Postop

<-1 0 3 0 1 0 0

-1 3 1 2 4 1 2

-0.5 1 7 2 4 0 0

0 11 11 7 10 1 9

+0.5 3 4 4 9 0 3

+1 6 2 6 8 3 1

+1.5 1 0 5 0 0 0

+2 4 1 5 6 3 1

> 42 1 1 11 0 8 0

Average (mm) 0.5 -0.1 1.3 0.4 2.0 0.2

Total (n) 30 30 42 42 16 16

The preoperative enophthalmos was significantly different between the 3 groups (p < 0.05, Kruskal-Wallis test). The postoperative enoph-
thalmos was not significantly different between the 3 groups (p > 0.05, Kruskal-Wallis test).

Preop = preoperative; Postop = postoperative.

Table 8. Postoperative complication of three groups

. - Earl
Postoperative complication e afe

Slightly delayed surgery group

Delayed surgery group

(N = 30) N = 42) (N = 16)
Cheek numbness 2(6.6%) 2 (4.8%) 0
Epiphora 1(3.3%) 0 0
EOM pain 1(3.3%) 0 0
Corneal erosion 0 12.3%) 0

Values are presented as n (%) unless otherwise indicated.
EOM = extraocular muscle.

=
o ojn]

St ol

=49 1A ol TA o] FAA
I THp>0.05, Kruskal Wallis test).
5% 5 gojo] Y=g HTeloS
a, Al 2 2 fOj3F Aol MolA gkt
(Table 2-5, p>0.05, Kruskal Wallis test). s~ & L&

!

=
[
Aolje] T4 =g dotiy] ffsted, e Aol Aot/

L obreEe Aoskn Aot YA FTeEY 5%
% 54 AEs SHol Wslsron A4siele ) Table 6
T ROk, BE W] T LEolA Al 2 3F EAHC

2 8955t xJolE HolA] YItH(p>0.05, Kruskal Wallis
test, Mann-Whitney test).
02 ol A4 o Sl e 2
Bl 27504 0.5 = 1.0 mmom oFx
A 14 + 1.3 mm, AA5ELAL 2.0 + 1.4
(Tale 7, Al & do1 FA402 $o/a ol 2
(p<0.05, Kruskal Wallis test). =& & Z43 3=
L 27]9Eo] 0.1 £ 1.0 mm, °FA| ]

1.0 mm, 2]¢14=g30] 0.2 £ 0.7 mmE A Lol A]

oo IRk 2

A
T 1‘0

HE©Q

r



- Ch5totntéts|x| 2016 A 57 A

(Table 7, p=0.077, Kruskal-Wallis test).

F& T HAS AYIFToRE AR 55 Wl
A7} 27)4aTtoll A 24, R Agrdtoll A 20 Hilk
Pom w5 TE5Z Tk AHel 2 ujgto] WAy
AEI7E 271 pEatol A ZE 194 B alE] QI TH(Table 8). X
E oA & T 523t A2 Adl(snellen 0.2 oNHE &
A8t A= gldoh

M1

L =

Sires et al’& oFo} 5} LA} 3HA F1R o] EEH =
523 (trapdoor type) QFe} BAHO| A HEH 24 o] T4}

7} ‘.jﬂ_'"‘"ﬂ 4= o oFLAlHkAK oculaocardiac reflex)7| &}

39 4 glonz AY F4 £4S AW AL B
G ol nlA1Ae] IR GRSl A, HRA, T
£, 94, 441 Fol ek 4 glow o) 18| Bxe] 4
o] 713 4 171 dhizolet sk Jontan o a’e 4
of Wl Aol 4 WAISH s}4 0] HEE SHEY oo}
T % O AT ook g ArsHE AN 2
"o} EAo ore 7

= ‘White-eyed blow-out
A BN 9T 2
ool gt B7l7h Warolet shirt. olel 2ol f&a
05 A9 Qb BHY & A
ol gsel v ob el oot pe
Hosal and Beatty’= 14| 90 Afo]o] =4S |3
3 BAzo] 25 oy $&3 BALRY S T BA9
S Ar7h sl Rekal skl o) o] 7|7 ool
a3} W A o] AP HA A FH EQ oot 2

rulm

2o 912¥|3 Faye] FAfT o] WAt S Al of
£ Bk o ojeleo] o7 tEoletn Busigh &
o Azke] AL A 9] T 247 3w 240 AF

7t Qofupuf o)z ols) 252 4

ji'_“ b B |
WsjEo] 44 Al Mo 9IAE ol o ofelee 2
il 44 T 1549 o= e 4 Yok ATE
i~ 9‘)\9‘)\_]].;]_3 11,12

MQHL Aol 44

23z~

=] QA fro] AQEE AT AA] g Agtoloh !t

Putterman et al®2 1974 TLE oko} AL 222 9lo]
470 ol A 67N L7HA] AARYT7E S50l He 5ol
A et Qtel HEE5S o 8dte] nAY AL 453
t}. Dal Canto and Linberg®= 220 1520]4 299 H&=
A A TS A AEA] Al 25 o] paEdt EAES
H WSS o] QHF F =, FAIY -, FAI7E 2
= 7 2a5= Agte]l SlojA Zpol7t glokar sheit

A= 19981 Lee et alo] 24k 3 2704 o]4to] 7
U 5] oloja=sS A|FSIY T oFL srETl BA|7} TAE
= okl Harsteic.

ol °4?L e Widets 27leedtdt Adred
T TR ERSAU AdE et AR S
o & ‘ﬂ?"ﬂﬁh AL 7S 25 olHe] 27Iea 2
F ol 2€ oHle] A a, 29 o] A,
3 *ﬂ %Qi AlEstste] Al i 3He] e & I &8
off, b7+ & AEe| WolE du izl shylnh ERF ¢

s} —g—xeu 5le] W o 5 Bl 57 Hiok Ao

L
=

A2 B Sa F Aresgelel dojd SAHow
on] gl THE BHO 24 AT TH Awe} 44
T AR Al 2 7ol fofdt Aol S HolA glgreh. ket
29 29lol T A 2% Folo] B AEE Al 2 7t
o Aol Holx efgkon] Zk wapniete] 54 HwE A
27 BAROR GOIR Aol Ho|x] rkeh. o] Ao
A % A RS AEE A 2 7o) o3 Aolg 2
QA o]tz 4 AF AT QlolEHo Qe EoR
27| 5g ol o Aol i QFrEhEe] wHE
oL W ] s TRt Ak 7ekE HEst W
o Ao UEhd Aoz Atk e7atEe] wsfeli
S ol Uehd o 7atE Ame] BAgle] 44 F ol
Sl QFTRHEY] Aws} oSzl Fashtha Azsie,
Al 2 BEOI 44 T ASAL Hob g e
o Ami AR BAHOR GOt Kol S Ho|x] gkt

o] 20034l Yang et al’ o] 24 23 o] A3 ez %7
St} 2 olAF AUA AldSE A et Hla

o & T bt oot QR Hmef gloja
b gt &polg Koz oF=rhal 3 A g ol 3
%= 9lom, 5L Scawn et al' 4240 65 o4} A AH 20
B FAEE o R QhekEE &S AlEdS o
ks 5218 glo] BAl, oHAghE, o 5ol 9
A 9 4 S-S Bk o Qlrk

_L4—‘

P
—111




- YTE 9 et =
AEHOE X gl a0l RoHE F9oE AL
° 4719 Aok AT glol QT THE, WAl A £F
oot e FRFOl U A T BY &S APt
0] BAEY BULL FoIFT FHL TANNE |
w80 @ 4 ek e ¥ & Uik
REFERENCES

1) Burnstine MA. Clinical recommendations for repair of isolated or-
bital floor fractures: an evidence-based analysis. Ophthalmology
2002;109:1207-10; discussion 1210-1; quiz 1212-3.

2) Burnstine MA. Clinical recommendations for repair of orbital fa-
cial fractures. Curr Opin Ophthalmol 2003;14:236-40.

3) Hawes MJ, Dortzbach RK. Surgery on orbital floor fractures.
Influence of time of repair and fracture size. Ophthalmology
1983;90:1066-70.

4) Converse JM, Smith B, Obear MF, Wood-Smith D. Orbital blow-
out fractures: a ten-year survey. Plast Reconstr Surg 1967;39:20-36.

5) Hosal BM, Beatty RL. Diplopia and enophthalmos after surgical
repair of blowout fracture. Orbit 2002;21:27-33.

6) Dal Canto AJ, Linberg JV. Comparison of orbital fracture repair
performed within 14 days versus 15 to 29 days after trauma.
Ophthal Plast Reconstr Surg 2008;24:437-43.

7) Simon GJ, Syed HM, McCann JD, Goldberg RA. Early versus late
repair of orbital blowout fractures. Ophthalmic Surg Lasers
Imaging 2009;40:141-8.

8) Scawn RL, Lim LH, Whipple KM, et al. Outcomes of orbital
blow-out fracture repair performed beyond 6 weeks after injury.
Ophthal Plast Reconstr Surg 2015 Aug 13. [Epub ahead of print]

9) Sires BS, Stanley RB Jr, Levine LM. Oculocardiac reflex caused

by orbital floor trapdoor fracture: an indication for urgent repair.
Arch Ophthalmol 1998;116:955-6.

10) Jordan DR, Allen LH, White J, et al. Intervention within days for
some orbital floor fractures: the white-eyed blowout. Ophthal Plast
Reconstr Surg 1998;14:379-90.

11) Wilkins RB, Havins WE. Current treatment of blow-out fractures.
Ophthalmology 1982;89:464-6.

12) Emery JM, Noorden GK, Sclernitzauer DA. Orbital floor fractures:
long-term follow-up of cases with and without surgical repair.
Trans Am Acad Ophthalmol Otolaryngol 1971;75:802-12.

13) Cole P, Boyd V, Banerji S, Hollier LH Jr. Comprehensive manage-
ment of orbital fractures. Plast Reconstr Surg 2007;120(7 Suppl
2):57S-63S.

14) Rinna C, Ungari C, Saltarel A, et al. Orbital floor restoration. J
Craniofac Surg 2005;16:968-72.

15) Yang PJ, Chi NC, Choi GJ. Comparison of Sugical Outcome be-
tween Early and Delayed Repair of Orbital Wall Fracture. J Korean
Ophthalmol Soc 2003;44:1278-84.

16) Matteini C, Renzi G, Becelli R, et al. Surgical timing in orbital frac-
ture treatment: experience with 108 consecutive cases. J Craniofac
Surg 2004;15:145-50.

17) Becelli R, Renzi G, Perugini M, lannetti G. Craniofacial traumas:
immediate and delayed treatment. J Craniofac Surg 2000;11:265-9.

18) Bartkowski SB, Krzystkowa KM. Blow-out fracture of the orbit.
Diagnostic and therapeutic considerations, and results in 90 pa-
tients treated. J Maxillofac Surg 1982;10:155-64.

19) Putterman AM, Stevens T, Urist MJ. Nonsurgical management of
blow-out fractures of the orbital floor. Am J Ophthalmol 1974;77:
232-9.

20) Lee MS, Lew H, Lee SY. The results of delayed repair for orbital
wall fracture. J Korean Ophthalmol Soc 1998;39:1049-54.

(o] |._T'_x1 MNEL X |A*'l|. | AA0| 7=|-||.

OIIEH ME=: X7|e=1 X|He=2| A2

B OBl st R7|4an XQLa0 HIE L2 A7IE NES S0 YotB DAl 5L

AT} B 2002 192 E] 2014 1227HK] 20| M Otet 28 HE42 Al 90 3JHY 0|4 SMPEE 889 88012 LIACE
SIUCH 24 = 2F 0|0 428 H2 2 XRV[4aF, 24 S 3F0M 2 A0[0] 25 22 £2 AX[oirs 424 271
0|30 £ 2 =2 XM42HCZ BRFIGCH YN 7|2 HES Eoff Y& UMD 22 M| 2AQ} OH 120 X HES
S8xog Hlm 2AMsteict

Hih R7|4S72 300 UX[QLSTZS 420t X[QILS S 16Q0(QUC S AT|IREl £27IXQ WH 7|2t RI|4E2 15
+ 05F, AX|Hpa 35 + 12F, X2 353 + 44 7%, MA ZE X9 B 722 86 + 225532 HA| =HXto
T FHPE 22 129 £ 108FUCH M 2 BEROIM AP FAQ Ot 25 Hof7F JHE UUCH 25 5 DE ZojM M
HI5FO| Ot Q= Ko7t SMEQICH 42 M50 M HEet 5 NEf= M 2 2 ROI5 X0|S 20|X| LUCF Ot BB 5
M 2o 25 SHEon M 2 2t 58 Hzo| R9/5t xfol= UL,

HE: Ot} SIXIO|A CIABRYES 5 O2E HofQ} OIEE M HE O £SA7(0| W2 XI0o|= YUUACH, wath 44
S Q2 AJZto] XLt OB HO|A CIGBH HE4S ZA M| 20| 2 4 ot

(CHEIotmtsta| X| 2016;57(2):181-187)

187



