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Effect of a Trochanter-stabilizing Plate in Unstable Intertrochanteric
Fractures- A Clinical and Biomechanical Study -

Tae Ho Kim, MD, Jong Oh Kim, MD, Jeong Ho Seo, MD

Department of Orthopedic Surgery, Mokdong Hospital, Ewha Woman’ s University, School of Medicine, Seoul, Korea

Purpose: To evaluate the effectiveness of a trochanter-stabilizing plate (TSP) for the treatment of unstable

intertrochanteric fractures.

Materials and Methods: In the clinical aspect of the study, 48 patients who were treated surgically for unstable
intertrochanteric fractures were evaluated. One group of patients was treated with CHS [spell out with 1st use] only
(group 1, n=23) and the other group was treated with CHS and TSP (group 2, n=25). In the biomechanical aspect of
the study, an AO type A2.2 intertrochanteric fracture was reproduced in 10 proxima femur models. Five models
were reduced and fixed using CHS only (group 1) and 5 models were fixed using CHS with TSP (group 2). A load of

750 N (300 cycles) was applied using Instron.

Results: In the clinical aspect of the study, the extent of lag screw dliding, greater trochanter |ateralization, and neck-
shaft angle varus change was less in group 2 than in group 1. In the biomechanical aspect of the study, the extent of

lag screw dliding was less in group 2 than in group 1, but the neck-shaft angle varus change was greater in group 2

than in group 1.

Conclusion: The use of TSP is effective for the buttress effect on the proximal fragment. It decreases the excessive
sliding of the lag screw, lateral displacement of the greater trochanter, and neck-shaft angle varus change. Therefore,
TSP may be a useful treatment for unstable intertrochanteric fractures.

Key Words: Femur, Intertrochanteric fracture, Compression hip screw, Trochanter stabilizing plate
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Fig. 1. The method of Doppelt to measure the extent of sliding
and greater trochanter lateralization (I) immediate
postoperative radiograph. (11) subsequent radiograph.
Correction factor=B/b, the extent of sliding=A- axB/b, the
extent of lateral displacement=c- Cx B/b.
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HAMAEA AR R 7o A5 e T 57H594 o
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| 913l Doppelte] W (Fig. 1)< o]8-3to] A At
274 A, AR 913 Aol g st sl Azl Ut
H3ls SA At 7154 AR & F /LAl
Salvati®} Wilson B7HTable 1)& o]g3lo] & & B3,
7155 ol thatod H7hsl it

EA BAlL SpSSZ 2 1L 0]&3lo] Student t-test

< Bt 78
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9} Chi-square testE AR5} l0] 0.05u]7kQ1 7
©2 EATA Fo)Ao] Q= Ao g 7HFEs AT},
2. dqsty A+

2 AFL 10709 5 29 dEE dxE =29
(Synbone model 2240, Switzerland)S AF8-3} 9101
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Dynamic Hip Screw, Synthes)?H2 59 135 &7}

Table 1. Salvati and Wilson assessment score

Walking
0 = bed ridden
2 =wheelchair bound
4 =walking frame
6 = one stick, limited distance up to 400yd
8 = one stick, long distances
10 = unaided and unrestricted
Function
0 = bedridden
2 = homebound
4 = limited housework
6 = most housework, can shop freely
8 = very little restriction
10 = normal activities
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Fig. 2. Unstable intertrochanteric fracture (AO type A2.2). (A) Anterior aspect. (B) Media aspect. (C) Posterior aspect.

Fig. 3. Bone-plate complex applied on the Instron 3366. (F=750
N, Cycle=300 times, Head down velocity=30 mm/min).

Qtub 11 ALl AAR otA 3 F4 3 (Trochanteric
Stabilizing Plate, Synthes)Z A3} Gt}
dxaE FEAI7] Aol #2494 $F7](image
intensifier) & AF8-3ld] 135= =€ 7to|=& 53] 71o]
= A& 4o rtol= ol Wyt SH ARG
e =Tt Ao T3S AV skt 7hol= ol ¢
st Abgloll A=Y tiE = SHe AdAdA Tlol=
A 27129 Zol& ZAstde™ 100 mm=E F4 = o]
8 F 95 mm A A AL Adst e SH 5453
< A% ohe 2= e At
&5 WA ES AAT o5, Az AO 74
A229 89 SAHMS *“\]ﬂ F(Fig. 2) A&

(oscillating saw)& o] §-3sto] =4-E APst et AdE
SHYL @A et £28AE ol F 28] Jon &
AR Z8S 711 S SR AA7F 245 =
Zo g ZAo] 7 B¢t FHl e ol Hat
of me &7dE folstl st7] fsf A9l SH WiE
Foldl F FEg$ uF ZHo % Afvt. ZHo] 44 H
A O A A Yatel ZH SE50-S Ablsta A8 ok
st A3 A AP ARIE ZGskinh. gk et
AT M-S v pdde e Ale o] HFI UE =5
ol 25% WA FH R 7HiA =S 54558 Alste] diE
F-F&EE BIAE Instron 33667]7)¢) AZstgrt. Al
Fol 50 kgl A7} gk A& vl n@de] 7hsf A= 50
kgAZ-2] 32l 1500 No] 315 7HITiY 203] ol
A i AREow S0l dojur A A YAz} H=s)
Al FolA AF2] 158121 750 N 2315 30 mm/min
head down velocity 2 & 3003] 7}3} it} (Fig. 3).

A3 F AR ARLE A SA6kl e ghubiet A
AL AL (Fig. 4, 5)2.2 Doppelt S o4
P Al Auabe] 2 Aot tiE 337 dst AeE &4
o}
Al

value ¢

e ) -{olv

of ;3

B8 Mann-Whitney U-TestE A3} p-
0.05901A fro]Ad-& AFst ATt

2 o

iy

1. 4uE T

1) X3 LEALS] &

Al 132 H4 8.6 mm E7F3HAL A 272 Ht 3.8
mm 73389 M (Table 2, 3) A& 02 Fol3t 2t
o7} A AT (p=0.010).
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3) CHE| Z2H2} st ST os B ot 3 AR ARSEE 11] 1?011*1
A 1TE B 4022 Uiyt ¥ists Bom A 272 © AT A dAFol 14, ot 3 yAte] = 5]
Bt 19529 Uyt H3tE H ik (Table 2, 3). FAI5H4] Lo st glom A Hst 2453 7}@ Zﬂ 2

B3 10, oA FHA 167} DA T 27

o] 2 ztol7} fA3iet.

° 2 G938t 2Fo]E K Gt (p=0.048).

2 2

47158 2

Bale A 122 74 A 6,684 & F o7HEA 49602

Fig. 4. Biomechanical study of group 1(CHS group). (A) Anteroposterior radiographs of the bone-plate complex before Instron
loading. (B) Anteroposterior radiographs of the bone-plate complex after Instron loading.

Fig. 5. Biomechanical study of group 2(TSP group). (A) Anteroposterior radiographs of the bone-plate complex before Instron
loading. (B) Anteroposterior radiographs of the bone-plate complex after Instron loading.
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1) X[9F LEALS] &

A 17L& FE 7.33 mm 731913 AT Ha 2.90
mm 2743590 (Table 4), SAIH o2 {23 2}o]
S Bt (p=0.028). @79 ¢3S B Al 127 A 27
BT 29 FHo| sty U9 fEdEd FE3)
Rom A 1T = 9F2o 2 o|3A - do] A7|™
A &7Fo] P E 0 W (Fig. 6), Al 2TFAME gZo =
=8 o] AR o AHARE b3l F43te] & A
A2 sl &7e] xsgo] A< glodrh(Fig. 7).

2) TiE| ZBZH2 St

Al 17 Ht 4.0= YHE W o] Yeltor A 272
et 9.0% Rk WF o] yeldth(Table 5). 4424 A+
o= t2A Al 274 iRk WSk} gt SAEE o
2 gk zho] & B ATH(p=0.020).

Table 2. Results of clinical study of groupl(CHS)
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Type No. of Pts. mean lag screw neck-shaft angle mean GT lateral
dlippage values (mm) varus changes (degree) displacement (mm)*
A2.1 10 9.9 3.2 11.6
A2.2 13 7.5 4.6 9.1
A2.3 0 0 0
Total 23 8.6 4.0 9.8
* average values of cases except no displacement
Table 3. Results of clinical study of group 2(TSP)
Type No. of Pts. mean lag screw neck-shaft angle mean GT lateral
dlippage values (mm) varus changes (degree) displacement (mm)*
A2.1 14 39 16 0
A2.2 9 4.2 14 0
A2.3 2 13 55 0
Total 25 38 19 0

* average values of cases except no displacement

Table 4. Lag screw slippage in biomechanical study

Table 5. Neck-shaft angle change in biomechanical study

No. Group 1(CHS) Group 2(TSP) Group 1(CHS) Group 2(TSP)
1 9.38 4.59 1 8 8
2 11.36 2.33 2 4 10
3 6.75 2.34 3 4 11
4 2.38 2.22 4 4 7
5 6.79 3.01 5 3 9
Avg. 7.33 2.90 4.6 9.0
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Fig. 6. Biomechanical study of group 1(CHS group). (A) Anterior aspect of the bone-plate complex after Instron loading. (B) Lateral
aspect of the bone-plate complex after Instron loading. (C) Posterior aspect of the bone-plate complex after Instron loading.

Fig. 7. Biomechanical study of group 2(TSP group). (A) Anterior aspect of the bone-plate complex after Instron Ioadlng (B) Medid
aspect of the bone-plate complex after Instron loading. (C) Posterior aspect of the bone-plate complex after Instron loading.
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