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Complications

LON %
Complications
Non-union 4,5-27,3
Hardware breakage 3,1-27,5
Premature union 0,5-24
Pin-tract infection 2,4-100
Deep infection 2.4-17.6

* Paley D., 1997; Simson A.H.C.W., 1999; Gugenheim, 2003; Kocaoglu M. et al.,2004, 2012, 2015;
Watanabe K., 2005; Motallebizadeh N.,2006; Escalda C. 2006; Berebstein M., 2005; Kovar F. 2005;
Leon Mora H., 2007; Mahboubian Sh. Et al., 2012
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Objectives

* possible reasons
* possible solution

 hex-based LON & BTON features



Conventional LON




Conventional LON




Nail-bone collision: violation of technology
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Nail-bone collision: violation of technology




Nail-bone collision: technology flaws

reason for premature
consolidation?




Solution: different levels of osteotomy




Solution: straight rimming and straight (short)
nail

M. Chaudhary, 2016



but ... the physiological curvature
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(4-13°)




Solution: distraction according nail curvature
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Pin-nail collision: technology flaws
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So:

possible solutions

Hex-base LON

SUV clamp



Hex assembly: conventional and reverse




Hex assembly: conventional and reverse




Hex-based LON (1-1)




Hex-based LON (1-2)




Hex-based LON (1-3)




LON (1-4)

Hex-based




Hex-based LON (1-5)
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Hex-based LON (1-6)




Hex-based LON (1-7).




Hex-based LON (2-1)




Hex-based LON (2-2)




Hex-based LON (2-3)




Hex-based LON (2-4)




Hex-based LON (2-5)
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Hex-based LON (2-6)
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Hex-based LON (2-7)




Hex-based LON (2-8)




Hex-based LON (2-9).




Hex-based LON (3-1)




Hex-based LON (3-2)




Hex-based LON (3-3)




Hex-based LON (3-4)




Hex-based LON (3-5)
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Strut length change

Rate of correction [:] mm/day

Recommended

number of days
 with clickers ' once a day
& without clickers " twice a day

& four time a days

O no | s |2 ] o

Name, age: NMUWANBHUKOB

Diagnosis:

Case history:

Date: 06052019-20.27

Mode: Four times a day

Day Str1 Str2 Str3 Str4 Str5 Stré
Day: 0 174,00 180,00 115,00 158,00 160,00 173,00
8AM +1 +0 +1 +1 +1 +1
12AM +0 +0 +0 +0 +0 +1
4PM +1 +0 +1 +1 +1 +0

2pM 40 40 +1 +1 +0 +1




Hex-based LON (3-6)
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Step 14
Strut length change

Rate of correction mm/day

Final

Recommended position
number of days

Positiol

show panct I < |

Strut 1 Strut 2 Strut 3 Strut 4 Strut 5 Strut
|180 50 |[180,25 | (122,50 |166 25 | (166,00 | (181,75

Name, age: NULLANBHWKOB

Diagnosis:

Case history:

Date: 06052019-20.27

Mode: Four times a day

Day Strl Str2 Str3 Str4 Str5 Stré
Day: 11 180,50 180,25 122,50 166,25 166,00 181,75
8AM +0 +1 +1 +0 +0 +0
12AM +1 +0 +0 +0 +1 +0
4PM +0 +1 +1 +1 +0 +1
L2PM +1 +0 +1 +0 +1 <N




Hex-based LON (3-7)
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Step 14
Strut length change

Rate of correction mm/day

Final

Recommended position
number of days
Positiol

el I

Strut 1 Strut 2 Strut 3 Strut 4 Strut 5 Strut
|180 50 |[180,25 | (122,50 |166 25 | [166,00 | 181,75

Name, age: MUWANBHWKOB

Diagnosis:

Case history:

Date: 06052019-20.27

Mode: Four times a day

Day Str1 Str2 Str3 Str4 Str5 Stré
Day: 11 180,50 180,25 122,50 166,25 166,00 181,75
8AM +0 +1 +1 +0 +0 +0
12AM +1 +0 +0 +0 +1 +0
4PM +0 +1 +1 +1 +0 +1
[PpM +1 +0 +1 +0 +1 4+




Hex-based LON (3-8)
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Step 14
Strut length change

Rate of correction mm/day

Final

Recommended position
number of days
Positiol

Bl <

Strut 1 Strut 2 Strut 3 Strut 4 Strut 5 Strut
|1ao 50 |[180,25 |[122,50 |[166,25 | (166,00 | 181,75

Name, age: NULLANBHWKOB

Diagnosis:

Case history:

Date: 06052019-20.27

Mode: Four times a day

Day Str1 Str2 Str3 Str4 Str5 Stré
Day: 11 180,50 180,25 122,50 166,25 166,00 181,75
8AM +0 +1 +1 +0 +0 +0
12AM +1 +0 +0 +0 +1 +0
4PM +0 +1 +1 +1 +0 +1
8PpM +1 +0 +1 +0 +1 4+




Hex-based LON (3-9)




Hex-based LON (3-10)










g v W %ﬂ!ﬂﬂﬁ- jlﬂm\ '
= il il

L

Hex-based LON (4-2)




Hex-based LON (4-3)
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Strut length change

Rate of correction \:’ mm/day

i Total
Recommende residual
number of days

¢ with clickers ¢ once a day

« without clickers " twice a day

& four time a days

Name, age: Kanana-nepepacuer

Diagnosis: ykopouerue npasoro beapa

Case history:

Date: 06052019-1.12

Mode: Four times a day

Day Strl Str2 Str3 Str4 Str5 Stré
Day: 0 183,00 152,00 183,00 173,00 155,00 177,00
8AM +1 +1 +1 +1 +1 +1
12AM +0 +0 +0 +0 +0 +0
4PM +1 +1 +1 +1 +1 +1
DM 40 40 +1 +1 40 +1




Hex-based LON (4-5
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Strut length change

Rate of correction mm/day

Recommended

number of days

Positions

Strut 1 Strut 2 Strut 3 Strut 4 Strut 5 Strut 6
188,00 |[157,75 |[190,00 |[180,25 |[161,00 |[183,75

Name, age: Kanana-nepepacuer -
Diagnosis: ykopoueHue npasoro 6eapa

Case history:

Date: 06052019-1.12

Mode: Four times a day

Day Strl Str2 Str3 Str4 Str5 Stré

Day: 10 188,00 157,75 190,00 180,25 161,00 183,75
8AM +1 +2 +0 +2 +0 +1

12AM +0 +2 +0 +1 -1 +1

4PM +1 +1 +0 +2 +0 +1

DM 0 42 40 +1 -1 +1 2




Hex-based LON (4-6)
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Strut length change

Rate of correction mm/day

Recommended
number of days

4

Positions

Strut 1 Strut 2 Strut 3 Strut 4 Strut 5 Strut 6
188,00 |[157,75 |[190,00 |[180,25 |([161,00 |[183,75
8AM +0 +2 +0 +1 -1 +2 -
12AM +0 +1 +0 +1 +0 +1
4PM +0 +2 +1 +2 +0 +1
8PM +1 +1 +0 +1 +0 +1
Day: 39 195,75 206,50 188,00 219,50 157,00 214,75
8AM +0 +1 +0 +2 +0 +2
12AM +0 +2 +0 +1 +0 +1
4PM +0 +1 +0 +1 +0 +1
8PM +0 +2 +1 +2 +0 +1
Day: 40 195,75 208,00 188,25 221,00 157,00 216,00




Hex-based LON (4-7)
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Strut length change

Rate of correction mm/day

Recommended

number of days

Positions

Strut 1 Strut 2 Strut 3 Strut 4 Strut 5 Strut 6
188,00 |[157,75 |[190,00 |[180,25 |[161,00 |[183,75

8AM +1 +1 +0 +2 -1 +1 -

12AM +0 +2 +1 +1 +0 +1
4PM +1 +1 +1 +2 +0 +1
8PM +0 +2 +0 +1 -1 +1
Day: 49 200,75 221,75 193,00 235,00 154,25 224,75
8AM +1 +2 +1 +2 +0 +1
12AM +0 +1 +0 +2 +0 +1
4PM +1 +2 +1 +1 +0 +1
8PM +1 +1 +0 +2 -1 +1
Day: 50 201,50 223,25 193,50 236,75 154,00 225,75




Hex-based LON (4-8)
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Strut length change

Rate of correction mm/day

Recommended

number of days

Positions

Strut 1 Strut 2 Strut 3 Strut 4 Strut 5 Strut 6
188,00 |[157,75 |[190,00 |[180,25 |[161,00 |[183,75

8AM +0 +1 +0 +1 +1 +1 -

12AM +1 +2 +1 +2 +0 +1
4PM +0 +1 +0 +1 +0 +1
8PM +0 +2 +0 +1 +0 +1
Day: 59 203,75 237,00 197,00 247,75 155,25 235,75
8AM +0 +1 +1 +1 +0 +1
12AM +1 +2 +0 +1 +0 +1
4PM +0 +1 +1 +2 +0 +1
8PM +0 +2 +0 +1 +0 +2
Day: 60 204,00 238,50 197,50 249,00 155,25 237,00




based LON (4-9)

Hex
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Hex-based LON (5-3)
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Strut length ch
Rate of correctior
Recommended

number of days

¢ with clic

& without

[Name, age: XAPAXOH
Diagnosis: ANAA0KNAL
Case history:

Date: 08052019-14.
Mode: Four times
Day Strl

Day: 0 175,00
8AM +1

12AM +1

4PM +0

lepM 41




Hex-based LON (5-5)
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Strut length chi
Rate of correction

Recommended
number of days

Strut 1 Strut

[Name, age: XAPAXOHC
Diagnosis: ANAA0KNAL
Case history:
Date: 08052019-14.3
Mode: Four times @
Day Str1
Day: 10 183,25
8AM +1
12AM +0
4PM +1

9:12] ) I, |




Hex-based LON (5-6)
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Strut length

Rate of correc

Recommendec
number of day

Strut 1 St

[Name, age: XAPAX
Diagnosis: ANAA0K
Case history:

Date: 08052019-
Mode: Four tir
Day Str1
Day: 10 183,25
8AM +1
12AM +0
4PM +1
Lepm +1

=3
+




Hex-based LON (5-7)
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Strut lengtl

Rate of corre:

Recommende
number of da

Strut 1 S

183,25 | [16

ﬁame, age: XAPZ
Diagnosis: 41840

Case history:
Date: 0805201¢
Mode: Four t
Day Strl
Day: 10 183,2
8AM +1
12AM +0
4PM +1

L8pM 41



Hex-based LON (5-8)
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Strut length

Rate of correct

Recommended
number of day:

Strut 1 St

[18325 |[167,

(Name, age: XAPAXI
Diagnosis: NA40KS
Case history:

Date: 08052019-1
Mode: Four tir
Day Strl
Day: 10 183,25
8AM +1
12AM +0

4PM +1
ERPMS )
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Sequential External
Fixation and Nailing

External fixation assisted (SEFaN)

nailing & plating (EFAP &

EFAN) Lengthening and then

nailing/plating (LATN)

Hexapod + Internal fixation

Lengthening Over Bone Transport Over
Nail (LON) Nail (BTON)




Conventional BTON




Conventional BTON




Hex-based BTON (1-1)




Hex-based BTON (1-2)
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Step 13

Strut length change

Rate of correction mm/day m

Recommended

number of days
¢ with clickers " once a day
 without dickers " twice a day

& four time a day

(© oes | s | v | oo

Name, age: MYPALL

Diagnosis: JOKIAL

Case history:

Date: 07052019-13.26

Mode: Four times a day

Day Strl Str2 Str3 Str4 Strs Stré
Day: 0 165,00 132,00 162,00 119,00 201,00 162
8AM +0 +1 +1 +1 +1 +1
12AM +1 +0 +0 +1 +1 +0
4PM +0 +1 +1 +1 +0 +1
(2PM 40 +1 +1 +1 41 +1




Hex-based BTON (1-3)
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Strut length change

Rate of correction mm/day

Recommended

number of days

Po
o B

Strut 1 Strut2  Strut3  Strut4  Strut5 S
168,00 |[13925 |[169,00 |[12825 |[209,25 | [16¢

(vt | sor & v ] o

Name, age: MYPALI

Diagnosis: AOKNAL

Case history:

Date: 07052019-13.26

Mode: Four times a day

Day Strl Str2 Str3 Str4 Strs Stré
Day: 10 168,00 139,25 169,00 128,25 209,25 168
8AM +0 +1 +0 +1 +1 +1
12AM +1 +0 +1 +0 +0 +1
4PM +0 +1 +0 +1 +1 +1
L]DM £1 40N +1 4N +1 +1




Hex-based BTON (1-4)
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Strut length change

Rate of correction mm/day

Recommended

number of days

Po.
o B

Strutl Stut2  Strut3  Strut4  Strut5 S
168,00 |[139,25 |[169,00 |[12825 |[209,25 | |[16¢

(O s | s [ & v | o

Name, age: MYPAL

Diagnosis: AOKNAL

Case history:

Date: 07052019-13.26

Mode: Four times a day

Day Strl Str2 Str3 Str4 Str5 Stré
Day: 10 168,00 139,25 169,00 128,25 209,25 168
8AM +0 +1 +0 +1 +1 +1
12AM +1 +0 +1 +0 +0 +1
4PM +0 +1 +0 +1 +1 +1
(2PM +1 0 +1 0 s | +1




Hex-based BTON (1-5)
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Hex-based BTON (1-6)
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Strut length change

Rate of correction mm/day

i

Recommended

number of days

Po.
— B

Strutl1 Strut2 Strut3  Strut4  Struts
|168,oo | |139 25 | [169,00 | |128,25 | 209,25 | @

Name, age: MYPALI
Diagnosis: OKNAQ
Case history:
Date: 07052019-13.26
Mode: Four times a day
Day Str1 Str2 Str3 Str4 Str5 Stré
Day: 10 168,00 139,25 169,00 128,25 209,25 168
8AM +0 +1 +0 +1 +1 +1
12AM +1 +0 +1 +0 +0 +1
4PM +0 +1 +0 +1 +1 +1
L2DM 41 0N +1 <N +1 +1




Hex-based BTON (1-2)
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Hex-based BTON (2-2)




ex-based BTON (2-3)
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Hex-based BTON (2




Hex-based BTON (2-5)
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Strut length change

|
Rate of correction |1 ‘ mm/day Y
Total
Recommended residual °
number of days |10 ]
e n [
¢ with dickers ~ onceaday
& without dickers C  twice a day
f t day:
E
1
e history:
te:  06052019-17.52
ode:  Four times a day
strl str2 str3 Strd Strs Str6

I8 | Day: 0 215,00 225,00 217,00 225,00 202,00 250,00
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Hex-based BTON (2-5)
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ll | Strut length change

Rate of correction (1 mm/day

Recommend ded
number of days {10

Strut 1 Strut 2 Strut 3 Strut 4 Strut 5

8AM +0

12aM +1 +1 +1 +1 +1

4PM +1 +1 +1 +1

8PM +1 +1 +1 +1

Day: 19 231,50 242,00 236,75 242,00 217,50
+1

8AM +0 +1 +1 +1
12AM +1 +1 +2
+1

8PM +0 +1 +1 +1
Day: 20 232,00 243,00 238,00 243,00 218,50

[22500 | [23400 | [22625 |[232,75 |[20950 |
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Hex-based BTON (2-6)
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Strut length change
Rate of correction 1*‘ mm/day

Recommended

number of days {10

Positions

Strutl1  Strut2  Strut3  Strut4  Strut5  Strut6
[22500 | 23400 | 22625 |[23275 |[209,50 | [257,50

8AM +0 +1 +2 +1 +1 +1

12aM +1 +1 +1 +1 +1 +0

4PM +1 +0 +1 +1 +1 +1

8PM +0 +1 +1 +1 +1 +1

Day:29 238,25 251,25 248,50 252,25 227,00 270,50

8AM +1 +1 +1 +1 +1 +0

12AM +1 +1 +2 +1 +1 +1

4PM +0 +1 +1 +1 +1 +1

8PM +1 +1 +1 +1 +1 +0 |

Day: 30 239,00 252,25 249,75 253,25 228,00 271,00 |
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Hex-based BTON (2-7).
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Strut length change

Rate of correction [1 | mm/day

Recommended

number of days

Positions

Strut 1 Strut 2 Strut 3 Strut 4 Strut 5 Strut 6
[225,00 | [23400 |[22625 |[232,75 |[209,50 | [257,50

8AM +1 +1 +1 +1 +1 +1 -
12AM +1 +1 +1 +1 +1 +1

4PM +1 +1 +1 +0 +1 +0

8PM +1 +1 +0 +1 +0 +1

Day: 39 248,00 261,00 256,50 259,00 234,25 277,00
8AM +0 +1 +1 +1 +1 +1

12AM +1 +1 +1 +0 +1 +0

4PM +1 +1 +1 +1 +0 +1

8PM +1 +1 +0 +0 +1 +0

Day:40 248,75 262,00 257,25 259,50 235,00 277,50




Hex-based BTON (3-1)
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Hex-based BTON (3-2)
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Hex-based BTON (3-5)

¥ File Edit Window Help
== B EO

C -+ -

4

Strut length change

Rate of correction |1 mm/day

e ‘Total
Recommende residual ¢
number of days o

with clickers ' once a day

« without dickers " twice a day

& four time a days

- SUV-Software vr. 2.4 - [F\SUV\OSF-Software - 2.4\0SF-Cases\BAP/IYTIH07052019-10.34\BAPIYTIH07052019-10.34.5uv] =N = 1@

Name, age: BAPAYIWH

Diagnosis: 34MC

Case history:

Date: 07052019-10.34

Mode: Four times a day

Day Str1 Str2 Str3 Str4 Str5 Stré
Day: 0 225,00 220,00 178,00 177,00 283,00 239,00
8AM +1 +1 +1 +1 +1 +1
12AM +1 +1 +0 +1 +1 +1
4PM +1 +1 +1 +1 +1 +0

m

[PM +1 +1 =+ +1 +0 +1




Hex-based BTON (3-6)

T2 SUV-Software vr. 2.4 - [FASUV\OSF-Software - 2.4\OSF-Cases\BAP/YTH07052019-10.34\BAP YT H07052019-10.34 5uv] [ w3
¥ File Edit Window Help N EIE:
=g =] ®2EO

(S =_ (¢ Angle1l [0,1 Angle2 (2,1

4

Strut length change

Rate of correction |1 mm/day

Recommended

number of days

Positions

Strut 1 Strut 2 Strut 3 Strut 4 Strut 5 Strut 6
[233,25 |[228,25 |[182,75 |[18500 |[290,75 | [246,00

Name, age: BAPAYIWH -
Diagnosis: 34NC

Case history:

Date: 07052019-10.34

Mode: Four times a day

Day Strl Str2 Str3 Str4 Str5 Stré
Day: 9 233,25 228,25 182,75 185,00 290,75 246,00
8AM +1 +1 +1 +1 +1 +1
12AM +1 +1 +1 +0 +0 +1
4PM +0 +2 +1 +1 +1 +0
2PM +1 +1 +1 +1 41 +1

m




Hex-based BTON (3-7)

© SUV-Software vr. 2.4 - [F\SUWV\OSF-Software - 2.4\0SF-Cases\BAPAYTIH07052019-10.34\BAPAYTH07052018-10.34.5uv] o[- [z
¥ File Edit Window Help 2
== BE O

4 (= ¢ Anglel |01 Angle2 (3,1

Strut length change

Rate of correction |1 mm/day

Recommended

number of days

Positions

Strut 1 Strut 2 Strut 3 Strut 4 Strut 5 Strut 6
233,25 |[228,25 |[182,75 |[18500 |[290,75 | [246,00

Name, age: BAPAYIWH -

Diagnosis: 34M0C

Case history:

Date: 07052019-10.34

Mode: Four times a day

Day Str1 Str2 Str3 Str4 Str5 Stré

Day: 9 233,25 228,25 182,75 185,00 290,75 246,00

8AM +1 +1 +1 +1 +1 +1

12AM +1 +1 +1 +0 +0 +1

4PM +0 +2 +1 +1 +1 +0
2DbM +1 +1 +1 +1 +1 +1




Hex-based BTON (3-8)

% SUV-Software vr. 2.4 - [F\SUV\OSF-Software - 2.4\0SF-Cases\BAP/IYIVIH07052019-10 34\BAP/YT H07052019-10.34.5uv] (ol e
¥ File Edit Window Help N EIE
e & BED

(4 — ¢ Angle1l |01 Angle2 |31

4

Strut length change

Rate of correction |1 mm/day

Recommended

number of days

Positions

T

Strut 1 Strut 2 Strut 3 Strut 4 Strut 5 Strut 6
233,25 |[228,25 |[182,75 | [185,00 [290,75 | [246,00

Name, age: BAPAYIMH -

Diagnosis: 34M0r

Case history:

Date: 07052019-10.34

Mode: Four times a day

Day Strl Str2 Str3 Str4 Str5 Stré

Day: 9 233,25 228,25 182,75 185,00 290,75 246,00

8AM +1 +1 +1 +1 +1 +1

12AM +1 +1 +1 +0 +0 +1

4PM +0 +2 +1 +1 +1 +0
L8PM +1 +1 +1 +1 +1 +1










Take-home message: Traction vector

... Where there is
‘ danger of jamming!
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Take-home message: Traction vector

... Where there is
danger of jamming!




Take-home message: Traction vector

... Where there is
danger of jamming!




Take-home message: SUV clamp

4



Thank you!



Discussion

Possible solution: the guide excluding jamming of the nail by the half-pins (not only blocking screws)

Smith&Nephew



Discussion

Possible solution: pinless fixator




Discussion

Possible solution: pinless fixator

Cheung KY et al., 2001
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SUV-Soft(em ’ erWichr\Deliktop\Kofan 3‘ Pnafievaiafiana, 1 mw% jf el A1 91

= BEO

Angle1 |3,3 Angle 2 |25,0

R $
= | i
|
uE

Strut length change

Rate of correction |1 mm/day

Recommended

number of days E‘

Strut 1 Strut 2 Strut 3 Strut 4 Str

115,75 177,75 215,00

Name, age: Konapleva Tatjana, 11yo

Diagnosis: Posttraum valg+antecurv

Case history:

Date: 17092016-13.04

Mode: Four times a day

Day Strl Str2 Str3 Str4
Day: 34 188,00 115,75 177,75 215,00
8AM +1 +0 +0 +1
12AM +1 +0 +0

4PM +1 +0

2w 2 e Gl B2 Ut M (R0 0L LE D S Sl it L

T T T T




multi) Total residual Software

% SUV-Software vr. 2.2 - [;IlOE 3 - [C:\Users\Victor\Desktop\Koransesa vex\Konapleva Tatjana, 1];19170'92016'-1'3.64.suw;]
¥ File Edit Window Help

D& B E O
4+ (= ¢C Anglel |25 Angle 2

Strut length change

Rate of correction |1 mm

Recommended
number of days 55

Strut 1 Strut 2 Strut 3 s

188,00 |[11575 |

Name, age: Konapleva Tafjana, 11yo
Diagnosis: Posttraum valg+antecurv
Case history:
Date: 17092016-13.04
Mode: Four times a day
Day Strl Str2 Str3
Day: 34 188,00 115,75 177,75
8AM +1 +0 +0
12AM +1 +0 +0

+1 +0 +0




fird (< |\/c‘(.-_‘ml‘
E

> ke Window Help

0O = BE0
= ¢ Angle1l |05

Strut length change

Rate of correction mm/day

Recommended

number of days

Strut 1 Strut 2 Strut 3 Strut

188,00 115,75

[Name, age: Konapleva Tatjana, 11yo

Diagnosis: Posttraum valg+antecurvy

Case history:

Date: 17092016-13.04

Mode: Four times a day

Day Strl Str2 Str3
Day: 34 188,00 115,75 177,75
8AM +1 +0 +0
12AM +1 +0 +0

;
|
|
|
|
E
E

4PM +1 +0 +0
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_(multi) Total residual Software

are Vr. £.£ - pIoT 3 - [LiUsersyvictofiesKIop \KOHaNIEBa MCX\KONAPIEVa 131jana, 1]:){917092016-13.04.suv]
7 File Edit Window Help

D d BE0
= ¢ Anglel |11,7 Angle 2 25,0

i 7

Strut length change

Rate of correction mr

Recommended

number of days

|

Strut 1 Strut 2 Strut 3

Name, age: Konapleva Tatjana, 11yo
Diagnosis: Posttraum valg+antecurv
Case history:
Date: 17092016-13.04
Mode: Four times a3 day
Day Strl Str2 Str3
Day: 34 188,00 115,75 177,75
8AM +1 +0 +0
12AM +1 +0
4PM +1 +0
lepM 41

KA L R Ranana i CEiesnn et I R A
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Complications

LON
Number 38/41
(patients/segments)
Non-union 2 (4.9%)
Breakage frame / nail 2 (4.9%)
parts /0
Premature union 3 (7.3%)
Pin-tract infection 3 (7.3%)
Deep infection 3 (7.3%)
Joint stiffness 4 (9.3%)
Total 15
(36.6%)

BTON LATN
18/18 15/15
2 (11.1%) 1 (6.7%)
7 (38.9%) / 1 (6.7%) |
0 2 (13.3%)
0 0
0 1 (6.7%)
0 0
0 4 (22.7%)

7 (38.9%) 7 (46.7%)

SEFAN
37/38

2 (5.3%)

1(2.6%) /
(7.9%)

0
2 (5.3%)
0
4 (10.5%)
10 (26.3%)

Refer.*

4,5-27,3
3,1-27,5

0,5-10

* Paley D., 1997; Simson A.H.C.W., 1999; Gugenheim, 2003; Kocaoglu M. et al.,2004, 2012, 2015;
Watanabe K., 2005; Motallebizadeh N.,2006; Escalda C. 2006; Berebstein M., 2005; Kovar F. 2005;

Leon Mora H., 2007.




