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— Abstract —
Treatment of Intertrochanteric Fractures of femur in Elderly Patient with Osteoporosis

Chung Nam Kang, M.D., Jin Man Wang, M.D., Kwon Jae Roh, M.D., Jong Oh Kim, M.D,,
Yeo Hon Yun, M.D., Seok Beom Lee, M.D., Dong Jun Kim, M.D., Chung Hyok choi, M.D.,
Dong Wook Kim, M.D., Seok Woo Kim, M.D.*

Department of Orthopedic Surgery, Ewha Womans University College of Medicine, Seoul, Korea

With the age of our population advancing, the number of elderly osteoporotic patients with
comminuted intertrochanteric fractures of the femur has increased dramatically.
Intertrochanteric fractures of the femur usually occur in a more elderly age group than femoral
neck fractures of the femur usually occur in a more elderly age group than femoral neck frac-
tures. Intertrochanteric fractures are best treated by intenal fixation, since this mehod provides
satisfactory positioning of the fragments and obviates the hazards of recumbency. However, in
some caces with severe osteoporosis, arthroplasty is an excellent alternative to the internal fixa-
tion.

From 1987 to 1992, thirty-six intertrochanteric fractures of femur in the elderly patients(over
60 years of age) were treated by operation at the department of orthopaedic surgery in the Ewha
Womans University Hospital. Thirty-three caces were intemally fixated with the sliding-com-
pression hip screws-plates(30), the Gamma interlocking intramedullary naiis(2), the Rol' s
plate(1), and in three caces endoprosthetic or tetal hip replacement arthroplaties were per-
formed.

Key Words£ “Osteoporosis, Intertrochanteric fracture of femur.
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#Hod s ez A AT F=
Y Fd g geldm it olF diEy
AR FHE AFTo YEY, JdeN 4Yy
FHI @A dF T FFo] HE B F
2 E 7 de 2dou. F =¥Fe F-0) 9o
v Fol 2 Fgo] UeAlm, Wi FA Abalel
A Fr1Ee] 30%eld Zart slelok B 2eE
o] Fete] 7hgsdlrlel T L4 Erele Idde
o olelgol Uk, dubalel xgHgez o4
£ Sliding-compression screw-platet= & &%)
A% nEe] #Fzjelly gy ZHe A8 o uy
ol A4, &7 AFHEL Brlestn Ajgel &
#)3e] slch, wbAe, Bipolar EndoprosthesisE
Z33 ddd¥ee A SR} vhestn AR
gl lolA Aol glvh wEtM HzHELR 1987
W8 19929704 olgliietiel FHF Tl glel
sle] Internal fixation® Bipolar Endoprosthe-
sisTel BHAYEE ol 88t F&E Vum, 1270
Hold FA7F 71esldd Singh's index grade
I oldte] F245S 98 dE3 Az I
71 3681e] A5 dg B43na g

HTChet 3 Ay

198756 1992 Ajojof] o|gluigtlel HY e
e WA A AP QEE HAF BG4 EFHE
AF 2 255E FUF 133 $224 internal
fixation, Bipolar endoprosthesis ® total hip
replacement arthroplastys& ©]&38le] 2 @s}
Y 364 243k n# 39 7)1EL w654
o4, EX24F2 Singh's trabecular grading
system™ o)A definite osteoporsis 2% Grade
Mel&t (Table N2 HaWn, FH2 B Ao
Fag F4Zdy g a3 didd ZRAHG
Fig. 1.

A A 148, A4 228 Feow, Hadde
79419}, 368 =¥ Singh's index grade Mol
&2 grade 17} 1131 (30%) grade E7} 253
(70%) k. S4¥e 5= Boyds 74 wa
Type I7F 128 (35%) Type [V7} 243 (65%) ot

Table 1, Singh Index of osteoporosis in proximal femar.

Grade IV

: All the normal trabecular groups are visi-
ble and the upper end of the femur seems
to be completely occupied by cancellous
bone.

Grade V  : The principal tensile and principal com-
pressive tabecular are accentuated.

Grade IV : The Principal tensile trabecular are
markedly reduced but can still be traced.

Grade Il : There is a break in the continyity of the
principal tensile trabecular opposite the
greater trochanter. This grade indicated
definite osteoporosis.

Grade Il  : Only the principal compressive trabecula
strands out prominently.

Gradel : Even the principal compressive trabeculae

are markedly reduced in number and are
no longer prominently.

Fig. 1. Typical unstable intertrochanteric fracture in
elderly patient. Note the fracture of the lesser
trochanter

Table 2. Singhs index and fracture classification(by

Boyd)
Singhsindex I II Il Vv Vi total
Type of
fracture

1

I

m 3(9%) 9(26%) 12(35%)

v 8(21%)16{44%) 24(65%)
Total{%) 11(30%)25(70%) 36(100)
{Table 2).

Aagy F WaPEL AHEF A 33EEA
Sliding-compression screw-plate”} 303,
Gamma IM nail& 4% %7 28, Roh
plateZt 12 fHeon, 24 J¥&& 384 A-23t
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Table 3. Sex and Type of treatment

Type Sliding-comp.plate-screw Gamma IM nail Rohplate  Bipolar endoprosthesis  Total hip replacement
Sex
Male 11(30%) 1(2.8%) 2(5.6%)
Female 19(53%) 1(2.8%) 1(2.8%) 1(2.8%)
Total(%) 18(78%) 2(5.6%) 1(2.8%) 2(5.6%) 1(2.8%)
Table 4-B. Functional Resclts*
Total Walking
Final Result  Score Pain  Mobility Ability
(Points) (Points) (Points) {Points)
Excellent 18 6 6 6
Very good 17 6 5 6
6 6 5
5 6 6
Good 16 6 5 5
6 4 6
_ 15 5 5 5
: } 5 4 6
Fig. 2. Replacement with cemented bipolar head-neck  Fair 15 6 5 4
implant, 4 6 5
14 5 4 5
ed FFA8E ) Ex @l AR (1A) : : :
o} o] &=} (Table 3). 13 6 2 5
Bipolar endoprosthesis 1#lelA&= cement® (arthrodesis)
AgRACHFig. 2 FAALE AR loAge)y  Cooeampley 12 4 4 :
A% 24042 B 127 Y] Utk 10
ZHel gole ozl Aoy . mEATS) 9
E8e] GAe del %71 314, @BAD Bad <9 Postoperative findings sams as or

%“?-7]' Ba]giq'. Z.]'Z.]’_O,] %Z}'{f Il’ltel‘nal fixation worse than preoperatively

9] failure rate, Singh's index@} fixation fail-
ure®] A#H AE Lot Bt aElm 7l
Table 4-A. Hip-Rating Scale of Merie D' Aubigne as Translated from the Original

* Criteria of Merie d’ Aubigne

Mobility
Without Deformity With Deformity
No. of Range of Flex./Ext. Abduct./Adduct./ Walking Ability/
Points Pain Flexion Rotation Int. Rotation Stability
{Degrees)
6 None >90 None None Normal or unlinuted
3 Rare 70-80 None . None Cane and slight limp
only after long
distances
no instability
4 After waiking 50-70 Subtract 1 point Subtract 2 points Cane only outdoors.
30-60 mins. major limp.
slight instability
3 10-20 mins. 30-50 Subtract 1 point Subtract 2 points Cane, limp, and
instability always
2 Before 10 mins <30 Subtract 1 point Subtract 2 points Two canes
1 Immediately Subtract 1 point Subtract 2 points Two crutches
0 Always, even when Subtract 1 point Subtract 2 points Unable to walk
sitting or lying
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Table 5. Functional Results for patient with internal fixation & Bipolar endoprothesis(at 12 months)

Type of Tx. Sliding-compr. Gamma IM nail Bipolar endoprotshesis Total hip replacement
Hip rating*

Excellent 26(84%) 1{ 50%) 2(100%) 1(100%)

Very good

Good 1( 5%) 1( 50%)

Fair/poor/bad 3( 11%)

Total(%) 30(100%}) 2(100%) 2(100%) 1(100%)

* According to the rating scale of Merle dAubigne'

Fig. 3. Anteroposterior roentgenogram demonstrating
an unstable comminuted intertrochanteric frac-
ture with large posterior and medial cortical
fragments and treated with sliding-compression
plate-screw.

}7H= Hip-rating scale of Merle d’ Aubigne¢!
Z1E7 wel Brstd i (Table 4-A, B).

d o

F&F 27 F$¥3= Sliding-compression
screw-plate® AHEE -5 A 8574 HA
32%, " 15793, Bipolar endoprosthesis®
AHEE 8= B 15 oJliglth 22 Gamma
IM nail& AHE-§ 2+ 25U

Fixation failure®l rate¥ Sliding-compres-
sion screw plateE AZIER 28 (56%) ol Agt
Bym, 28 2% Singh' s index [%ch AQH
g2 Sliding compression plate-screw® AMS-§
A% 1 (6%) 1A B 4= Uik me] HEE ¥
dAF, dHy, &%, ERE FAHARE Holq ¥
ig=3

Merle d Aubigned 713¢] w2 7]53d Hrtgy
Are 12718 3417179 Sliding-compression
screw-plate® AMHEF AL excellent?] %97}

Fig. 4. Anteroposterior roentgenogratn demonstrating
an unstable comminuted intertrochanteric frac-
ture with Gamma IM nail fixation.

85%, Goodgl Z$-7} 5%, fair/poor/bad?l 7%
7F 11% %93, Gamma IM nailZ 8% 3 FM
¥ 50%904 excellent, 50%°i* Goodolith,
du 34 Y ARG H9AME 5F excel-
lent& v} (Table 5).

Internal fixation22 A EE «felx & #87]
+2 Sliding-compression plate-screws A&

e B 1 olfien (Fig. 3), 894 A
AHge] LAY Singh' s index IIHtH,
Gamma IM nailg& AMH-& A= HT 3714do|
Aok (Fig. 4.

ojxel ZAaE FFMEW bipolar endopros-
thesis® AH&% A$E % 4F7% F3ho,
Internal fixation® 4-+%= A2 o7} Fsto
v} delayed union®] & ZAS$& e ¢4 ¥4
inaccurate reduction®] =AY, %A pos-
teromedical bone defect7} U121} bone graft
€ 1 A9, 283 YF 1739 agedll TEFH
AL, o] FHfoe zigte]l HEHE endopros-
thesis® A&l 2o 4] @27 ARSI
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2l BEie] BF Fo= uhHslelMe aEk B 2
Aol s @ ZAFE dEstm gick dA7A
2] Bol AlgsoiA|n e BHYLEE Evans’,
Boyd-Griffin", Toronzo ¥ Kyle'"Fe| glen,
B Fdlol = Boyd-Griffin 878 2H2te] E4del
o} Bgalgch 19499 Boyd-Griffin"€& &
AR ZHe) AHAT R do|zo ma} 7/
stx, A28 2 3%e Be¥ o] goa e
2, 1951'd Evans’& o AzE 23& Y 2
By A2 Usel BRE s Ad A9
Apake] A dF BFe AR Aol diE
AR W3e W] AV Ik ZHel Ei
2 Az dfido] fle AE BYE #HdHogdn
}3, 19793 KyleT:E dEE AR 2L A,
B, C, D 4822 2HF3lod A, BEL <24,
C, DB 2<¢hy 2 2RI A o
E Az Z3e) AgE F™o] FE nHeM ¥l
walmg, FHZ 7|dste FESYe) HH, ¥A
MAE, &3, v 5 A g
Hetez, ol9 oWé fME o3 Wy 3
3 WAL Al 7] AFHINE Al
o] A¥td fzeltt, ¥ nPF e I FRG
2o P 24 E4de] Hel Axnd W9
ozl g B W1 ¥ uhalelst, WivbAE WaHE
ol #AY o)E3 e nFAAS AdEoE o
7E A8 i A7 Wiy FEo] AHE H
otgfc}y, 2ji} ofF 74 dEHg gl uhe] s
o] olA] Grpeern® - gayol Botggo
MR FE 4 AEFAY o gz i) YuH
EE HHE F9ged 19319 Smith-Peterson™ ol
2|8k, Triflanged nailel AMH8-8 ¥ 1941 Judet
< 5438 24592 3hE d4% one-pieced
nail AL, HE 299 A=E Fpized,
1955 Pugh® Sliding nail plate® 2E&%T

ok e

o]9]e| Holt” #44, I-beam %% 5o 1
%t @H Endere condlylocephalic nail®) ¥
Z9 Z471Y flexible naild AHEEe] Fd 29
g =&A71A] #§E Adelex 8dg& Awsdgr]
DS g FGrlel 2l 19793 Raugsted™
%€ Ender Wdl o AR F AzpeE 3
9] Aol M AF HEEHI WY FH 9
A BA M Ender®o] compression hip screw
2 Jewett nail Fo Y]m#lA Proximal frag-
ments] ™% bending moment’t Za@cin @
®apEA 271EF 9 Z7IAS Rt #e £E7)
59 Aol e v dlAY @&, elFd A
¥, €@de % 9 nailt) ©)F Fe @ ol
FME HuEg 19799 Muhr*52 32 FE
Al acrylic cement®} 'l & @A Alxdte £
AE ddvkn BEastgen, 19759 Ecker® T
< HIFES A gx diAARe] BebY &4
& sliding hip screw& g U4y sglen,
198043 Jacobs” & compression hip screw7t A
A5 FEY ARl ol ZA&FHelgn Fu 1 o
2 HAZHAND WA AAEE B 2 g
& do7]E tension bandEH 2H&sie 1A
Z™AA lever arm< H g2, bending mom-
ent® F9F0 EF dESTFUHEY AYE AA
slEctn Emdtgnt, 1989 Takahashie
Ender @] 1§ diETe] 2REME x50
ol uhfo] i e Hl8| Kl H& maximum
principal stress® UHAFNA doyo <A
Hol g A5 ol F F&3M, F¥¥ Toro-nzo
type VHEolA el 22 reverse intertrochonteric
fracture S tHHANZ Ender nail®] 4iglel
AgAolztn® Eug vk I}, Dimon¥® Hugh-
ston”8) 7ol ol&tH Juwett nailg o] &% &l
&3 B 51%, medial displacementA |
15%¢ @ Fo] LMEH1, Harring-ton®
Johnson®el 2319 Sliding-compression plate-
screwE 9|88 medial displacmentrdlE 5, 6%
o] BAGET % 17%7F Hile] Brlgalyc
Laros™& 53] 85b #34 A 25%2 4
F 4 NUEgE Hadd 2245 A% A
o W2 AE|HN Aoz olgl [AF uAA A
4 HAE #1970 SinghT & 504 o439
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t}. 19873 Lizaur-Utrilla® & 12879<] ==
AR E-HA U dEgRAME B2$35E 297
A&, Singh Index ¥ modified met-hod of a
cortical shaft indexZ A8l 604l o}4te] 246
o] FAxlFel M F284%7) Y FxE5SL Y
A, 4 739 F2$F Aol A8 9L
dRPon, A7l 271l AR Fd g o
Hel 44 A8 A #AE 2SS Ragc

Harrington (197572 ZZ2$30] Hg ZHA
nail® cement® o] Al&slglov) &g wg
Ao ot Kaufer 5(1974)'"& Al4) 44
oA cemented prosthesis?t ©1® nail-reduc-
tion combination E.r} 448t obgHel o 7
AL FH&a, 19733 ol% o AAEel o
5 A B4 E£4Z4de 12 N8E endo-
prosthesis® ©|88l F& 438 LI
Bipolar endoprosthesise HX&8&4] femoral
component?] AA7F H& gln wF AFe &4
ol Hutn Fglom, tFMel i Fol 27 HFH
3 Hol rIgalvin sllg Weolyal, cement?l
AHEE stemd #E]E RS AHAYE o F
on sith el & 2EF A AL ceme-
nt dIHER porous surface coating2 P& &}
o, Z45 dole W§ 2 AHC 43t FHe Aol F
otz &gk #9 Sliding-compression screw-
plates 2%Ee] AN B 23 HE 3 2
Fol H+u z27] AF Fabrt Ertesta™® Qg
2] FAlHe] 2lel, Singh's index 1II ©]/32] &%
F7o] e By tiEE Azt 3 368 of
1 Internal fixation¥ Bipolar endoprosthesis
F XA BEAAYES ol Edle] ARG FAAE E
# n#3 §A Hashe el

a2 A
FLFFH

2 o

AAHE-S 1987THRE] 1992d71x] o|grhdtE g
AR ddhsle] dEHF HAE FHR F3
7R E e 654 ol Z24F Al 6AS B
Aated ohge] A3E Aok

1 AL gt 148, oz 223 Qeon, HF A
2 794 o]t

2. EZ24$% H =% Singh' s index %% grade
W7F 118 {30%), grade III7} 258 (70%) Sk,

3. Atmel gigloze A Almrl 3idHE MR
gsich

4, 2H¥Y EFx Boydd E#d wat Type
II7} 128 (35%), Type V7 248 (65%) 9},

5 A XBWHL compression hip serew
7} 308, Gamma IM nail o] &% 7497} 24,
Roh plates} 18, Bipolar endoprosthesisE ©]
&% A7) 24, g AAEE 1909

6. Wxd 4#7} compression hip serew 27
(5.6% 14 Hiem, 28 2% singh's index II
At

7. Merle d Aubigne2] Zrldl o2 7154 A
= 12709 417124 compression hip serew
2 AMEFE A% excellent’d 269 (84%), Good$l
A7k 14(5%) 928, Gamma IM nail® AHg
3 A% excellent®} Goodol 242 50% 91, ¥4
BEed NIEF B+ 25 excellentHth

oldel ATE FHs HY, EF Axpy
Ed9 dFd) JTE T ARE, Faa) FEY
0, +£F J84 F49 o2, J2lz 22%
% & 4 3er, - Pl WE HEP
23719 49 2 F& FEA 2He e Y
o] ofFol & AL BY Ao Aagc
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