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Assessment of Sliding Hip Compression Plate in the
Intertrochanteric Fracure of the Osteoporotic Bone

Gang-Wook Lee, M.D., Chul-Won Jeong, M.D., Byung-Yun Hwang, M.D.

Department of Orthopedic Surgery, College of Medicine, Chonbuk National University
Hospital, Chonju, Korea

The incidence of intertrochanteric fracture of femur in young adult is relatively high in our home
than other countries. But recently the incidence in elderly patient is progressively increased due to

prolongation of average life span and increased activity.

Various devices has been developed and the result of treatment has been improved, but the morbid-
ity after fracture in elderly patient remains high because of poor general condition and osteoporosis.

We tried to assess the availability of SHCP(sliding hip compression plate) in the intertrochanteric
fracture of the osteoporotic bone by the review of the 27 cases below Singh index III that we experi-
enced from September, 1989 to June, 1993 at the Department of Orthopedic Surgery of Chonbuk

National University Hospital.
The results were as follows :

1. Mean age was 68 years. Type III in Tronzo classification was most common(51.9%). Singh

index II was 17 cases(63%) and grade III was 10 cases(37%).

2. In 23 cases(88.8%), anatomical reduction was performed. The bony union was gained at average

15.8 weeks. The serious complications were 1 penetration and 1 osteoarthritis of hip.

3. Satisfactory results were obtained in 88% of patients by the functional class of Clawson DK.

Key Words : Intertrochanteric femur fracture, Osteoporosis, Sliding hip compression plate.
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dEE AL e YL 2 2T R
A F71E @I e 2t E44 ¢ oY
o =&H7] A& HdFol Widdhe AEe] UL
U, {2 He £99 a3 =dF9 IR
53] FxFF] e =939 dEE AR 2F
o] PN =7t F7ketx sich

AEE M2 29 NagHL 7edd 2]
d Ang Wny 2 ZVEgE 7HeA shed
o FIR$FE FUde =d3ddE n¥EY #
ARG, HFY, I T 7I1E FFo] g
e A7t 812 A7) AR HHez &F ¥ Fo|
wEr] 4o =23 dqEHE AAN FFe F/E
< "z F oo} Y} AE F {AV ¥
o WY, 2439 n@EY 51, 539
13FY 44, sRNLEEFY F/RFel ¥ 4
t}.

Y14 717+2€ Holt, Jewett plate =¥ Com-
pression hip screw, Ender nail Y} Gamma
nail® 2L FF7MDFE, JFBEAXNBETe
87t AYEHR glov FREFT FAAe] diE
T AL FRL And Wuge vER F245F
g &3 PSSz s NN ARE 4R
233 gl Aol

£ =59 B¥e A5usad 3P4 gnd
oA 1989 99 19939 6¥71A Singh index
III °l3te] diEF HA} FF R Sliding hip
compression plateg& °©|&% W& A3 #=}
F 9354 712k HD 1904 P 542 HF
A 68AIQ1 279 Ui X 2AAE B 2=
+% FANA A5 F5%E o] &% Wi e
9] §84E Lolizr} it

AT U Y

1. o4

oA 19893 9¥5€E] 1993 6¥7tA] WEE
ARTLEAZ B4dA dHLA R8T F 3308 F
Singh index IV °]“3%l 104318 #19)&3, Singh

IRZECE S

index III ©|3Q1 2263 (68.5%) % BH¥g A4
B, 8A4ARZ o|f2 BEH EE AYF 62
A& Astn 44 N8E ¥ 1643)(72.5%) 7+
e, 1% o WP e T3 JAFREXPe
< A 126318 AQstn SHCP W€ Al
3% 2=} 3881 Singh index III o]3tolx 1'do]
A FA7F FFedRY 27HE QTuAes e
o, ¥ 279%F 34 184 (66.7%), A 99
(33.3%) 019 AHEEE 60404 694171 14
P (51.9%) 2.2 7 Bka 804 olddAe 33
25 oz #Aen, 2z HEAHL A 62.7
A, oz 73, 24012t} (Table 1).

2 =9 A2l

PPN 2e AFd AP Aol 158 (55.6%) 2
718 w3 FEAn 68(22.2%), ZFAL 49
(14.9%), &8 2 HA 2o Ztz 184 YAt
(Table 2).

3 JIE FE A et &

B A% F7td we 71EFAge] F 2749
BAF 179904 (63%) #EEHUoH HAAG 53,
"o s} kA o] 242} 39, Ut Gt 247
2831 1AM e HEE AARFE Hold

Table 1. Age & Sex distribution

Age/Sex Male Female Total

50-59 5 1 6(22.2%)
50- 69 11 3 14(51.9%)
70-79 2 2 4(14.9%)
80 - 0 3 3(11.1%)
Total 18(66.7)  9(33.3) 27(100%)

Table 2. Cause of injury

Cause No. of patients
Slipping 5(55.6%)
Fall down a height 6(22.2%)
Traffic accident 4(14.9%)
Blunt trauma 1( 3.7%)
Pathologic fracture 1( 3.7%)
Total 27(100 %)
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Table 3. Associated medical disease

Table 6. Classification of Fracture by Evans

Disease No. of patients Type No. of patients
Pulmonay disease 5 Stable 10( 37%)
Hemiparesis 3 Unstable 17( 63%)
Hepatic dl‘sease 3 Total 27(100%)
Hypertension 2

D-M 2

Hepatoma 1 Table 7. Relation between the type of intertrochanteric

fracture and Singh index
Total 16

Table 4. Associated injury

Associated injury No. of patients
Proximal humeral fracture 1
Olecranon fracture 1
Mandible fracture 1
Rib fracture 1

1

Sensoryneural hearing loss

Tronzo type/Singhindex 1I m Total

I 5 5 10

m 10 4 14

v 2 0 2

\% 0 1 1

Total 17(63%) 10(37%) 27(100%)

Total

h

Table 5. Classification of fracture by Tronzo

Tronzo type ° No. of patients
I 00 %)
o 1037 %)
11 14(51.9%)
v 2( 7.4%)
\% 1( 3.7%)
Total 27(100%)

tgte] It (Table 3).

T3 BNt &gz AgE olEEE, HE FF
2 24, sdE 3d, 533H ¢ A7 Fevb 1
A gien 2% wEAnz FoE &t
(Table 4).

3%_-,1 =z

4, 2o R

Tronzo2! EFHE ol&3Hon ©|F type I
7} 1431 (51.9%) 2 7% ®ker type 19} IV7H
Z+z} 108, 2#%cH(Table 5). Evans £79el
s kg Zdo] 102 (37%), EFFEHol 178
(63%) vk (Table 6).

b, 289 &Y

Z49 e FUx ZH7E ol 83lok HUle
AAPYE ¥ §F oy, A A 94 AAF
& AAE UEEZ 29959 AFE R HAE
AAs HHEA ol &8 § x F7Y A H
7}¢ 4 & Singh index& °]43ld FZ$3F
AEE HA R ©]1F Singh index grade 12
SR 0% JurEFATY AE A grade 11,
o AFFAF A&EA 24 dE ATE
grade II, 2% AZZLFo A&A o] 24o] e
A$E grade 112 3§ A, grade II7} 173
(63%), grade 1117} 1081 (37%) & &34 #FHAL
o Singh index grade 11} MMM 4 g2
B grade ITIoMA type 117}, grade II¥1A type
117} 718 #stck(Table 7).

TEYY % 2

& AIe lag screws] WA 29} =
AR, B9 7S EAE L ¢F $HFF
£ ¢t Hrstdch

1. 2% sE7ix|el Fn Az

% 27¥% 153 (55.6%) € 25l +&3
i, 43 15 Agsida, F saHdMEe A
Fejst BFoz WA NaF 5de 37, 39
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£ 4Fo|U F&& NPT

F&o] AAE Ate FeAA FAUAL 319
FE5Y AR 1Y 9 ARz 3L dsid
(Table 8).

2, E3e ®E Y 8F XA

TE ¥AIM fracture tabled AHE3I91 vH3
€ 82 el gt Algaden 1584 Aln}
F, 12004 Aok E APsGn AL E X
el A1 HiE 1308 ATk

WEE HREd FEE AP vsRgs
A Eo2 Sarmientos] 2% #HE(valgus reduc-
tion) 18], Wayne county reduction 12, 34
& ue] 2 18 AU

WP Compression hip screw® o] &34 1
3 3 FH 997 2 AFaS £5¢ A
P n, &F 2FUNL T8 3 2 FeA9
RS 8 FERFE ANYsln &F 2FEH
wheel chair &% E& vAFH3 SdEyg A
el 67712+ ROM(Range of motion)
excercise?t Al7)i walker, parallel bar =&
crutchg |43 Hdl A FH3} 5 =S &
I o|F 125714 BRI TE o| &% HEMFT ¥}
&

52 3
3. Compression hip screw2| SAASLE Qi%|

1) Lag screw?®] sliding

Lag screw?} plate barrell£ sliding3le %
=& 2359 impaction®]Y collapse® JERIR
2 ol& AU A YA g Fols}
LA B R lag screw?] Fl&E FAIE WA A}
2& A48l sliding AEE AL THFig. 1).

2) 25U log screwe} 9Ix|
FFU W Ee 9Xe AF WA AR

Table 8. Interval from injury to operation

Within 1 wk 4(14.9%)
1-2 wks 15(55.6%)
2-3 wks 5(18.4%)
3-4wks 3(11.1%)
Total 27(100%)

B3 HE FE M AN A3 32 T
25al 7 98 BAS PN TYFE A
E39} (Fig. 2).

FUrel AN A7t 1792 /M Bk 2A
A% ANZ AAHe AFRY U Z9y AW
o A% ASE sART,

4, 2 wE AP

d3Hez FHY ¢Fol flu AFL ¢ 2%
WARY 2778 72383 29 € 99 WA
FF9 AZo] o|FAAE AVIE SHEAE B
% ek /3 AlZle B 158579 eH 13F
oAlA 165 Atele] <7} 83 (30.8%) 2 7F¢ ®WkTh

X : true length of exposed
screw shank (postop-
erative)

: true length of exposed
screw shank (follow-
up)

: radiological length of
screw (postoperative)

: radiological length of
shank (postoperative)

: radiological length of
screw (follow-up)

: radiological length of
shank (follow-up)

X-Y (sliding length) = 19x (B/A - BYA")

Fig. 1. Measurement of sliding length of lag screw

Superior

/_\
0 0/1 0/1
Anterior 0/2 1/17 0/1 Posterior
% 1/4 0
\_/

Inferior

Fig. 2. Location of lag screw in femoral head (No. of
fixation failure / NO. of cases)
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(Table 9).
5 75 &8 U g

B2te] 715382 Clawson(1957) 79 9% 4%
AZ EF3td #F3IA.

Class 1& E3¥E%, Class 2= Z@ol} 79
DEE ol 83l H3rbs, Class 3& $ie &3
22 BF%lol BPrhs, Class 4= 5%, 3, &
TAT # AAglol BPrted AsE Fad,
AE&F 829 7158 74 F FHolx 6714 °
4 AT Fo AHE vimdtd £4H de &

ol

BFE e 7] Classel W7} gle B$E

Table 9. Union time
Wks/Tronzo type  1I m Iv V  Total

9-12 5 2 7

13-16 3 5 8
17-20 2 4 6
21-24 1 1 1 3
24 o) 1 1
Total 10 12 2 1 25

(Except for two expire)

V

Good2E H718ta Class7t 194 Z2ag AL
Moderate, 294 #2423 F$E PoorZ H7}5H
t},

EF APRE 2818 AR 259N BFA HA
7t 7testde™ Good® ModerateE et
Satisfactory 2} 3P % 228 (88%) 1A Satis-
factory®l A3E A€ + AU (Table 10).

¥ FHFoz ol FIA 24, lag screw
loosening 18, penetration 13, A& lals
o] e n¢E HPA BHYG 1l A3} &%
28 YA ndA AXNEEE AP eF
ARt 28 ANew &£F LAY Asd A}
Aol FA4 HPez &% 6UA AP 1@
HAFA F 9EAEQA U9k 9F AR €F 3
5 Apgg 18171 1ick(Table 11).

el 21

Case 1. 884 oz} #xlz AZFoz BAYJ $&
HEE AR FHE Tronzo A12%, Singh index
II£ Helx 3lon R71E 333 A4 Jayss
APt AL F=A] ARG ZRE 2239 5

o 7% #8E EA(Fig. 3).

Fig. 3. 88 years old female, Tronzo type II, Singh index II. Follow up roentgenogram show-

ing union after internal fixation with SHCP and additional screws.
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Case 2. 6641 Fa 8A2 Ador] AFo] 27
& gigF AAR} FHEEZ Tronzo A3¥ Singh

Table 10. Functional recovery by Clawson D.K.

Wks/Tronzo type  1I m Iv V Total
9-12 5 2 7
13-16 3 5 8
17-20 2 4 6
21-24 1 1 1 3
245 o4 1 1
Total 10 12 2 1 25

(Except for two expire)

Table 11. Complications

Ectopic ossification
Osteoarthritis

Lag screw loosening

Lag screw penetration

Limb shortening

Transient peroneal nerve palsy
LOM of hip & knee

Expire

DN = e e e e = N

Total

—
<

Fig. 4. 66 years old male, Tronzo type III, Singh index III. Follow up roentgenogram show-

index IIIE Relzm 9loed £F AR W& 3
Bo] FEEHAT WA FAl &34 5 2mm9
sliding (7)€ BFov &% 247 439 7]
% 38 B9 (Fig. 4).

Case 3. 7541 Az 8A2 AZFoz MY S
e F AA7t FHE Tronzo A3%, Singh index
[IE Holx lon &£F AN YWEHEol f=
HAR FEUA HE X e A3 BF FYRE
Holz WA FA] 274 sliding 9l T/ &
AL 2o 942 H7EHA (Fig. 5.

i &

EE ARG 2HE dEAREEY tBo] =
d Idsle ndd F9 RO, AEZ
I g2 ERold dEEFe FEAHAANEY ¥
HZo| =87] wiRd 243 gYeex 88 §
dovt gEE xdF Bxlo|nRd ZI|pE R 3
AR FE7]|7 Yoz FHRY dHE FAFH
A 2% 2 AFHEE ANHA FHFE o4
A ZHERES de Ao Ykl XEYe=
Z.].";IE'Q:J-’— glq_ZO.Zl.Sl).

AHEXE &Il d diFE 604 o9 i

ing sliding of lag screw(5.2mm) but shows union evidence of fracture site.
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A Tty Yy HEIHL F 0= Bn
dn gleo®?, felugleM e il 50t Fuke)
W WSS 40-70%2 ELSE LorPY, Mz
£9 A$E Singh index III °l3ldlA &3 =
88 AT % 164813, Gamma, Ender, Blade
plate® o4& W& L NPT 259} AL
9 g 2rRgE 3Ede AFBE s
AFE F 126818 ALYz, 1deld FAHAUR
2t 2458 Wog e AP 27300 9%
FEE B9 70401de] oF 26%=2 vlwAd 23 60
AlollA 69417} 51.9% 2 vluA HA Jehgtl

239 2L IFA F5 U= AF EE
Aed T Y IFUz AZY] 5L ol &dor H
7tel ABAE D F dov, 17 Aol "eA,
Sevete] A EANGTE neidt A}
A A% dEF 2959 Singh index™& A
EZ o]&3led Singh index I ©l3le TZ%F
BAE ez 893 grade III7F 108, grade
7t 174 & B9k

ZH9 EFE Evans ¥79 Tronzo /8 Al
£3893 Evans“vt FFASHA EMFAPEA=R
iro]l N8y 2 dF @33 AER Aken
EZAYe] U & FFEHE] IAY FEH

o] ¥ 9 A9z NIV ALAo gl A3
& Bl sl AAY & 30%E A
AR dHom AREY ASE 63%E JEM
t}. Tronzo”'v F49 AHEGL ugl A7A =2
EH#stdn III, IV, V82 Evansd EBU4FAY &3
o #igstAch

B FEANTE FY 9 Fo] Hay 162%,
14688t ozt WE 13080] 285t vk
He Bapdele] wet [k (158) = FH4$nt
# (128) & A3t

3 AE /YL A5eE FEG vHREd A
Bo] glon nlgRety HEL BEQMFA - o
3 FEF HEE FREA At LAsA] YA
3l 9o 2 Dimon-hughston” Wayne-county™
Sarmiento®™ W¥%Eeo] loev AREL YRE 3
Haa PEE ANxdld F 2733 243 (88.8%)
A Ry FEE AL 4 U BN 23
2 HEEH FHEHo] ozfd 28N A
Sarmiento 9/¥H3 83 Wayne-county &S Al
g3t

AREL HI7A dwtE oz JHF ®ol ol&F
£ 87 Al 2488 0|83l A B{ ¥AE
o g dled & AAES] Jewett plate, En-

‘Fig. 5. 75 year old female, Tronzo type III, Singh index II. Postoperative roentgenogram
showing anatomical reduction of medial cortex and central position of lag screw.
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der, Gamma nail 5 & W1 EL °]&F A
B vn BN F2EFA BANMY F&
Aol sl Lolrstth diEE AR SER8A
AHeEE WA EL 1931 Smith-peterson®]
triflanged nailg #& AH&-g ol@] Thorton &
B McLaughlin 4% %°] AH&HAn, 2%
19419 Jewett 1963d Holt nailel Ko
19414 Lorent?} lag screw /192 =% ol¥F
19508t Dugh”} sliding nail plate® 3:<tstd
3 o]% Massie®l 98] compression hip screw?}
Agsich £33, 2P RN EIFIZHA AF
n#HE NAPE2 X F3 FL HZAE L T
2= o} Heyse-Moore G.H. 5l &3¥ Je-
wett plates ZHYF WY, 340 aPddFe &
AP W Fo| 54%, BF, ©¥ 59 d4A ¥
WZo] 23%, AFEgol 13%E B A A
€ Aoz AAHAG.

Enderd & ©|&3 25723 eE Enderdol
NEF AF 5 73 F3o et 98 ben-
ding moment& ZAAlFlE 48 39 ez
o] 43 F&AIte] FAorn /A FHIL b

= Aol 1 dEF AAF EF X 8A nail
plate®r} t] £ A3E dAche Bt glen®,
Harris® & 23#e] e SHAAL 224 g 2
7} FE3REZE mortalityd 9% FAl 23
olgt & slAHo & T FHFY Wke
Sliding nail plate® & zto]7} glom mFH R elA
i3] 84 2 ANee BFFE At 7}
A F& uolglm el 23y B oA A
23 Wyl vig A7 2 AFHee Ad
£ Zsln YoPEP, T BAAH SHo o]
A g7etarE4s W es vlasia FAzke)
fluoroscopys Y82 3la, €43)d 2 uubad,
A&, £3 distal migration o 9% o|A4
£59 Bdgos AR % U AFoIH.

Gamma nail® Dynamic hip screw®t} thE
F EFAo] 1 AFANA | 7] WE
d lever arme] #&°} bending moment’} 2
Ado] glen FEAZ, 28F, J97I, L
WE 9% 313 AdE, VI S Aelrt
e Aoz Budgn sloy 53 ny A
Gamma nail& =% wa} 8-11%9 hEZ 5

Fde 2T a9d FHAGEE, HAY 4 ¢
ARy A, AF9AFT HF £F ¥ &
WZ g AFsta Yo,

Sliding hip compression plated] 33| i3l
He B Bavt Jou?®, 2z4F AR A
FEA40 A Bae 33 AdHeln =, § F°
9] nFApAA 9] YA nFel] atH F4H DA
2] Bynt sheddAY AUt BEFsta obH
9 9¥o] e A%e VAF Fewyy IFFA
243 & B892 compression hip screwell €
g A% WuP<£2 Ender SR} WE Z
£8 He gEFES st ¥uy F& 2HE
At st

Compression hip screw®] lag screwd] $A &
centralel\ calcar’t e Faeg hubgEas
(compression trabecular) 9} H&3A Adste
Ro] Fo}x A en Hole AEE ¥ 1-2emBE
7} Asictn 2ot ®. Lag screw? slidingel
F Aol £5 ZAF | oz THRYA F
SHE Jlovt EQMEEAA FUANY ¢ 4R ¥
E2 42¢ 45 3129 19909 Harrignton'”el
& wE By FAME FIAEH FEL
A £ gley AL gA2 fAEvha 39
2 AAe A$e HE 11.29 ¥3E Bylm ¢
FA3 Bty FA Alold #oAol N F4aF
9= Exlole Yt

71t 1338 YAHE (compression hip screw) 3t
U AR AL &F 2E R JleiAe Ay
o HIg dHdE Hedrigd Hride=
knowles pin 59 #7FA& 7IRShAR 1em 2%
o olgt HysA AYFozN FTAHFNAM W9
AL A Etn 2He) B¢ HAAYE o 2
AFES Fsln kY, 2ARESY FRF
& 22N F gtk dev’, ARELS F 43
At BAAnAE Al Bk Ed U
o]ME purchase’} FSule AHER m I1¥A
Egugt Mgy oz Agde] AAENe A &
plg=2

B =R A Singh index III ol&te] A% F=
+23 63%2 BEAF Ede] de FATAAN F
& ARE 4L F UMY AL AA, F& 749
lag screw el 713 Fa38ltka AZskd Rooks
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MD%®e] A|<t}} rotating fluoroscopic beam&
o]-4-3lod subchondral bone S5mmy 22 F&
perchase® ded =&Y puchased] <40
sHe 2H 23 TE &% $E235E AYs
[ EX, EFFAY 2de AS HA 653U A
o H|AFF3 BPE F3 early mechanical
stress WA AR, AA, e F¢ Fme
A5t 4@ 27] Ayt deA Fed IR
de A7t gleng, #xlo AAUYHE nElsd
ZIAEH ARRMA7IHE P 7dEHE A
22 Algd€r

4 £

77 NEERE o4 WaRded 2T2eA
Bl eiM = FEEY lag screw AU Ang
Yngez $& ZYE 9L F A& Ao A8
Ho ol fd FeAl ST 53 FReFo|
A A BEF AR FEol YoE Ao
Atgdct,

HZ dEHF AAL Y A8 310 Be] 9]
453 Je A5t &8RS o) 4% uPee
Gamma nail#} €A%, 2¥%, S/F1TF
o] E Aol7t glom 53| FRFFo] 4% nd
#HE BAdME O Uaged] Y + e
EE 23450 dHEE Y + e 4y
FEHE 0|83 WnHP ol F& ANE & F
L Aoz Alagr}
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