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Operative Treatment of Intertrochanteric Fractures
of the Femur in Elderly Patients

Sang-Won Park, M.D., Seung-Beom Hahn, M.D.

Department of Orthopaedic Surgery, Korea Universitj Hospital, Seoul, Korea

There are many problems in the treatrnent of the intertrochanteric fractures due to oslteoporosis
and unstable pattern of fractures in elderly patients and determined by quality of the bone, geometry
of the fragments, reduction of the fragments, type of the implant and its placements,

The authors analysed the 52 patients of the intertrochanteric fracture over 60 years old age who
were operatively treated with compression hip screws and fellowed more than ! year at Department
of Orthopaedic Surgery, Korea University Hospital from Mar. 1986 to Dec. 1992 in order to evaluate
the results and prognostic factors.

The results obtained were as follows:

1. According to Tronzo classification, the most common type was 3 in 27 cases(52%).

2. Among the fifty two cases, the patients having osteoporosis below grade 3 of Singh index was
30 cases(58%). In osteoporotic group(Singh index 1-3), unstable type fracture were more com-
mon{70%),

3. The most common pattern of reduction was anatomical reduction in 23 cases(66%), and medial-
ization(9 cases), varus reduction(6 cases), valgus reduction(3 cases) in order of frequency.

4. The sliding length of lag screw was 7.8mm in average, 16.5mm in complicated cases, and
4.1mm in uncomplicated cases.

5. The complications were developed in 13 cases(25%), and progressive varus deformity was most
common in 9 cases. The complication rate had statiscally significant correlation with type of fracture,
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osteoporosis, pattern of reduction and sliding length of the lag screw.
6. The prognostic factors of the intertrochanteric fractures of the femur in elderly patients were
fracture type, pattern of the reduction, position of the lag screws.

Key Words : Femur, Intertrochanteric, Fracture, Operative treatment
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Aol HAsta olo] wel A e EHHn
By @ A7 ®on HE 9 nigd) ogjg A
o] ®rt},

5 AMLE HRIFE FAEEL gy &8
T w3 Fol o] Ee] THL IFYE Z 01T
At HEE FE P {FAVE oy iwt ¥y, F
439 1y FdFol WdEy H4d 53 1d
gatol i A7|zke] A Hog o W Fe] T
Ae 3 glo] 24 AyAl B2 BAlMo] Arise]
o}, mg e gebda NEE MY B
oA YaRF ez QF 1¢/E PET AYIe
Ass Budan dd

AAEL 1986 3HEYE 1992 129 Aol
Yty Byl AP adM FE£7 Wy
o2 AYsPgd dEE AL 3 #2345 604
ol g widFela WAty Ide|d €A F=A7) 7
Faed 5288 tate g ZAF BAEln 1 HAE
8 n3n PA Hadhks v},

ATCHA W U

19868 39RE 199213 1249 Ajele] me{dign
Hel Yo AN compression hip
screws °| &8t +23 NBE #T 604 <39
hEF AP 2W 843 13 ol A7) e
BHE 528l thdeE 9% 2 A, 3 3T,
AR, FE A9, IW ¥, Y WY, Lag
screw?d 93 @ B& 35, §HF £& P4
A5 Adg Hrieln A5 Al P nAe
ol £ Azl dhale] FAEG

1 oY 3 HEER

52d1% Fxtt 198 (37%), «AA7t 33# (63%) ©]
Hem A7 EXE 624%H NA7A] oo H
# A% 764 A 7otk 21H 2 7Y Wk

2 SHe|

24e) QU8 A%l 414(79%) = 71 W3te
o 3, ZF AR Eelunh

3 34 F#

N ARS A $xle 3 248 (46%) olle
Adgdz By wys) 84, ¥k 2 4% 2B 6
dl, 287 48 33, H&F 139 el

4 el 28

249 ¥ue Tronzo® 7Pz Urged
A3y ZAo] 273 (52%) = 713 gkh(Table 1).

Table 1. Classification of fracture(by Tronzo)

Type No. of cases(%)
1 5{ 9%)
2 17(33%)
3 27{52%)
4 3( 6%)
Total 52(100%)

b 2 ¥ ZFH Helete| mA|
3

E22%550 28 A3 el #44 Ax &
Q% arvha HFH gk Al WE9] Singh
index™ ol &&g .2 Singh index 3 ©|&t7} 308)
(58%) & ATl 24 WE 24 Fgus =
H B4 4% F(Singh index 1-3)¢M=
Tronze 3, 489 B¢ ZHe] T0%E A&
3, E480] vax ¢EF F(Singh index 4-6))
ME 50%E A &%t (Table 2).
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Table 2. Singh's index vs. fracture type(by Tronzo)

Table 3. Duration for union vs. fracture type

Fracture type
Singh's index Total
i 2 3 4
1 0 0 2 0 2( 3.8%)
2 0 2 g8 2 12(23.1%)
3 1 6 7 2 16(30.8%)
4 1 4 6 0 11(21.2%)
5 1 3 3 0 T(13.5%)
6 0 2 2 0 4 7.7%)
Total 3 17 28 4 52(100%)
6 xl 8

F&3 A8A AHE"E HRFEL compression
hip screwTt AME-3 297 443 (85%) A2,
Knowles pinite] ¥-&% 771 88 (15%) vt

4 1

1. 2o Y5 ¥

BEFe] A2t Ao AW vmsle 5
ol 2719 A8 owel 1, 5ol4 7AE A
SE kg 1A, Folle) BAE B HE
283 HRoz 7|2Y u), H¥EE FHo] 349
66%) 2 AY BRoH, AARS Yaoz A
2 Ay el 9¢, £RAY hue Aol 6
A, 2ursl 2ol 3AKTH Table 8).

2 HE5st A2 | EvE 2R’k

AF5a A7e % 498 1055416571
2 HE /Y 71732 14.3F(12-165) <10k 2
el Fehet SRF 71Eate] #AlA 3loM e B
3 EEA A 3,4%94 1 F/F 10E BEAFI
2 (P0. 05) (Table 3), FE Wzte] @A 3l
e AR FRA MR #HE ERF IS
Bolont FAA #oldL ATHP0.05) (Table 4).

3. Compression hip screwg| HtAASHE 24

(1) 54 lag screw2| #x|

SF #94T 29d AFE 9 9 i AR
2.2 lag screwd 93X E Mulholland®t Gunn'
9] 2RE o83l tE EFF9 F4A lag

Type Duration for uinon
1 13.6
2 13.8
3 14.5
4 15.2
Mean 14.3

Table 4. Duration for union vs. method of reduction

Method of reduction Duration for uinon
Anatomical 14.1
Medialization 144
Varus 15.1
Valgus 14.5
Mean 14.3

screw® F4lo] screwel 7ol b, 1w, 149

A glojgdel] wal screw®] HAE 2z} position
1, 2, 3= #a Wb ARG AEE ARE &
A AA 2% postition 1< 291 A%e &
F, F viewsdNMd €F positione] J¥elxz o E
g viewoll A positione] 1¥elv} 28eldl <& %
view E.5 position 3¥eoiH BFo =z Hslgen,
&5 A97t 4280(81%), 43 10:{19%) & B
HoHFig. 1.

(2) Lag screw?2| 2|& &

Compression hip screw® 233 A$el lag
screw’} plate barrel W2 Waivde FH=e
Doppelt”7F A W& o] &8l A &3l on

(Fig. 2), 52#le] #¢ 9% &2 I 78w
tH{Table 5).

4, BHiE

A4E $HEE AQstn 71AH I #E

o 4 ut 133*1 (25%) oA i Fo] w430
=, Ut W Ee] 9a{17.3%) 2 7 B3 A
A 33 (5.7%), lag screw?] WEJZe] E& 14
(1.9%} 9] £°irt(Table 6).

(1} Lag screw2| #x|2to| A
Lag screw?] $1x|71 59 24 7lrie] AR
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Table 5. Relationship between sliding length of the
screw and complications

Sliding length
Comlicated cases 16.5 mm
Uncomplicated cases 4.1 mm
Mean 7.8 mm

Table 6. Classification of fracture(by Tronzo)

Complication No. of cases(%)
Varus deformity AH17%)
Loss of fixation 3 6%)
Head perforation 1{ 3%)
Total 13/52(25%)

Fig. 1. A, B. Criteria for acceptable position of lag screw.

AP view  Lat view Criteria
1 1
! 2 Good
2 1
Screw 2 2
Position 1 3
3 ! Fair
2 3
3 2
3 3 Poor

cf. position 1; Center of the screw tip in of within half a
scrw diameter from the central axis of
femoral head.

position 2; Center of the screw tip between one-half
and screw diameter from the central axis
of head.

position 3; Center of the screw tip more than one
screw diameter from the central axis of
femoral head.

42 P o] AQort EAA Ho4e o
(P>0.05, Table 7).

(2) Lag screw2| 2|& &= A

HEATE EHYol olFoN ALdME HE
4. 1mP ot FHFo| HYsd A5y HT
16.5mZ lag screwd] 9% 527 A= &
)% A#aAZE EAstad (P, 05) (Table 5). &
Ag gHFFT nYe Ade] HAY 3@ lag
screw?} #EW=Z E29 18049 HA lag
screws] 9% E23 ol YHF ol LHD A
FEAZE Y-S 45 UM

(3) 23 B2t FE=| Y502 A

Fig. 2. Measurement of screw shortening by Doppelt's
method.
a :screw length on first postoperative radiograph
a":screw length on final follow up radiograph
b :barrel length on first postoperative radiograph
b*:barrel length on given radiograph

Barrel length on first
topertive radiograph(b
Correction factor = postopertive radiograph(b)
(screw length) Barrel length on the
given radiograph(b')

Screw shortening = a - (a' x correction factor)
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Toronzo 1, 289 3 FHAAMEG 3, 489
ek FAdA A 30815 158 (50%)7F €% ¥
ey FE Juz 2F3EHUD, o] A T
ZFo] Higsigon oA Zd Hesl IHF B
SHAdol &3 AHE Ao B2 QL e A
o2 YAHGT 9 BehE E40lEE 5y
A& 3 Aot WAY 33 S @ A4 dHE
o] Mizrl AdHez Hel &3 FE Uz Py
ZF9 frde] 2 98-S F= AeE2 PAHUY
(Table 8).

@ Bx&B A

Singh indexst Wl WY S 4B B
AR BNG A% F2E3) AP AN me B
43 YRS BoAFRon FARNeRE fi4

Table 7. Relationship between screw position, sliding
length and complications

Screw Sliding Complicated
position length(mm) cases(%)
Good T4 9/42(21%)
Fair 11.2 4/10(40%)
Total 78 13/52(25%)

Table 8. Relationship between fracture type and reduc-

tion method
Reduction method  Anato- Valgus Varus Media-
Tronzo type mical lization
1 5
2 14(1) 0 1 2
3 15(4) D 32y 6(2)
4 22y KD

Table 9. Relationship between complications and Singh

index
Singh index No. of complicated cases(%)
1 1( 50%)
2 4(33.3%)
3 5(31.2%)
4 2(18.2%)
5 1(14.3%)
6 0o 0%)
Total 13(100%)

o] 421t} (P<0. 05) {Table 9).

R

&

REET JALRE P F2 230 2L

W&o 24 Hele Andd nFe] A A4 oF
2 EuiE dHESE HAis & 4 5o =7 Fey

o
e mE 7t AFe] A wheg FHID
sich, HA7AR] Bo] AlSHoAD e ™Y ®
#2& Evans”, Boyd-Griffin®, Tronzo® %2
Kyle®'e BR/Yel o] 45z sled AzxsL
Tronzo®]l ¥F¥& ol &8ttt Tronze®e 23
€ 57 R R, Al 1, 23e ok F3ol
2 A 3 43 BHEEEL kg 2y FAoly
A 58L AL LAANFAA F ez
olfolA FHe FE AA7t Y& THE EFAA
th B Z3ME Tronzo AM3¥s A4¥e] 304
(58%) M B BEE AR A

oAl EdolMe 4% 3R 2 35 /4
7} el S| kAl Wag Bl spdEldd). 19319
Smith-Peterson™ & triflanged nailel AM&
H o|¥ 19414 Jewett'” & one-piece nail&
Wate] He 799 AxE Fv AlFal 19634
Holt” & Holt nail& TESHHACE a2 ofg g
fixed angle nail-plate AMH&Al 238537} =14
v, 2d 295 gt wige] dejdu) WoHE
o] Azt dolukhiz A F&5F e TR Uiy
TEE BRI AL LA oldl 19419
Lorenzo™7} lag screw 7Hd& =& ol% 1950
Aol Pugh'7} sliding nail plate® 29883
o]¥ Massie®| 2J& compression hip screw?}
Agslglon, 19913 Medoff¢t Maes'” &= axial-
compression screw-plate device® b WES}
Gt

% Ender”& 247 flexible nail& A}-&3l
F2& AadFged 19793 RaugstadE¥e
Ender Whel 9@ AzlR 9 Axlsiy 49 A
8ol oA Enderd ] compression hip screw
9 Jewett nail¥sol Blmsly 27 £% 9@ =7
A g watet FS £E Ate Ao 2 vk &
o] @&, A WY, £@de FF ¥ naild
o|F 59 @l slctn Basigict
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HEZ Az A E2RAME od Jude
gt 23 Reo ¢HEE 28 £ e,
g ZddMe B8R FEF {7 o8 g
o] Heol t}FF HE Hiel Ham Hm glth
Evans’t H& Z%& v Y2 nysida,
Dimon® Hughston®& RAHE&S AIPT ¥ 9
9 ZHE JWAES AA 499 29 E700 2
9 E9E AUAA WA e Busigen,
Wayne-County Hospital®<lMd+ @9 FHE W
A4 Al 245 diE FE UL 49 99
AR E dHo fXAA AHYE 492,
Sarmiento®t Williams™& €¥t 23&& 2|83
o ZHe WEEAIE A5y FEx YL
Aoy 393, Anderson® Boyd'& €4 ¥
2 WHYAA ut aPA e Wgel Foba 33
ot =% Apel’2 <FA AEE AR 23 8l
oA A ZAY FUS SHe FEoE 7AF
9l ety 4de] & 1.7% °1d F718 BYtin sl
Hyatn P Faded dal FEsiged,
Bryan®'& AHIE ez Fufe] 2 ZA&o)
Ag Bkl M dHARe] AE 9 com-
pression hip screw® AH&-8te] 4#§ 27 high
angled plate?] AH % lag screw?t HE =5
FA4el AdE Ferl Wnd AfES F2A0
3 B33yl AA3EL 528 AP compression
hip screw2® zAEHEI ©] F 8dE Knowles
pin2 2 B7 dgen A& Wi ARy FH
o] 66%, WY 23 17%, *vr 14 6%, ¥4
AP iwre] mAe] 11% Ao

Compression hip screw?] lag screwe] $Ale
FE oo} calear?} UE FEhoE et 24
Fo e dd=Ee Aol Fohu Ao,
lag screw?t RS2 AYEAE |, 2 Hole
13H8 ¢yt F4aFea 12344 A8 45 nal
sl 297 Fot 338 1-2em A=t A3}
z &85, Cleveland%” < lag screw?t & Al
A A$ 23 dA&e] gvn Ao AAE
of dleMe A A Fee & Ak glo
A lag screwd FFU Wk @M e FAA B
qe Algsla 2atgch. =3 FFUHAM lag
screw?t dolu 4 s ertel dEod =
Mullholand® Gunn'®¢] £R/E o &% v} 2]

81%c1M 242 EFHUAR ol 2 FHES B
AF:Hed FAE fo4d gk

o5 AARE F3H X8A compression hip
screwd AMgdte A4 TR FEL Y
o lag screwd] slidingel 2 Yeld4E K9
shateio] Frlsted /Y 288 FE HE UA
g BAA M e o) o] 3y FHe
AAE dstAY MAE Z2ERY $EL FuE
% 9ok JacobsF'e <MY Ede FS AP
5 3mm, Eerd e AL #He 15 7md] ZHS
FEE Baslgen Steinbergs™2 Doppelt” 7t
A WHE o83l lag screws] T AEE
Z2AF 24 #$E 2 9& £ ARE U2
o] B 9. 3mee] o] UYL BudHn, &
3] o] 15mm o]l A% uA Huf 7AeAde] ¥
ctn FF ddoh AREL AdME Knowles
pine® B 88lE A3t compression hip
screwdg AMEE 44 E Y22 Doppelt’t Al
45 YR o] g8l o F B HYTE A SN
o Hy 92 EF A5E 7.8wmHn SN Z
fte] olFo] # AH$E 4. lem, FHFo) U A
& 16.5m=Z /2 F 4% #AE Bk

Compression hip screw?te 2 3¢ T3
knowles ping ®H¥ated AHE3 Tol 3lelr T
2 GAES vad A 42 24 2% 27. 4%
EAY &3 g #A Redeon gHRes g
He] 471 4§ HNM Knowles ping AHS31
ooz g viwr} osith

Z245E 48 Ao OE Yl @hoez
19708 Singh%?& &g A5y 243 e
3 wbagH HALE dAElY 6EFoE EREt
o dustgen o] AR FEY ¢ U=
g Bl M e =ol Bou diie e
dAadel 1e-g Husdtn Ak AAEL 604 ol
el EF AAE 33 AE e R FEF
9 A:xE AP vk 57.7%<1A Singh
index 1-3& Jebden 3 deisdel #AE B
H Singh index 1-39 FZEFo] A
70%7F Tronzo 3, 4% B33 ZHelU=,
Singh index 3 139 FolAe 50%7F Bebd 2
"oldlor} EAMCE foF 4 BAe e F
gigich, gHiZae] @Al sleiME F2$Zl A
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A2LEL 1986 3¥HE 1991d 129 Alefdl
compression hip screwZ °|83ld #&3 A&
£ 3 604 o)y ¥ Z HANE FH $AF
1'd ol FA7 Zhestdd 5288 tidez A4
Ao 2 PAsle O&n gL Aig A,

1. 249 Fele Tronzo EFA #A3¥e] 274
(52%) = 7V Bk

2. F24FE 58%1M Singh index 3 ©]&dd
oo ZzxfEo] AF AN v Be(70%) Bty
EPE RAFReY EEFTHRE Fod3 48 BA
HojFr),

3. FEA AR P #REH HE 344
66%), vyl B8 38 (6%), HAH FE 99
(17%), $A4g yvrel 4 Ho] 62l (11%) Hch

4. Lag screw®] ¥4 £2& ¥ 7.8mAn ¢
SN FRYe] o] Fo3 A= HE 4 lom,
o] g A= 16, 5mHch

i

FHY Lag screws] H3E % ¥4 %
AR Apzlel A 4 423 (81%), & 103 (19%)
& Hyen] IHEL Lag screwd 7 tiE
Z25F 344 dAdE Food §AE #9
A& gt
6. L 139 (25%) A LAsgien O &
A4 ulwt Wye] 9 (17%) 2 7MF wsken
4o ¥e, TEEF) FE, lag screwd] slid-
ing ¥ FEe Yejob #o8 ABBA} Ao
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