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=Abstract=
A Clinical Study of Intertrochanteric Fractures

Chang Soo Kang, M.D., Young Sik Pyun, M.D., Sung Won Sohn, M.D. and Jong Youl Lee, M.D.

Department of Orthopedic Surgery Ketimyung University College of Medicine Taegu, Korea

The prime objective in treating the intertrochanteric fracture is to achieve bony stability at the
fracture site using an appropriate fixation nail plate to maintain a stabilized position.

Since the introduction of the Smith-Petersen nail, numerous internal fixation devices have been
developed.

Complications after surgical treatment of intertrochanteric fractures of the femur though rarely
resulting in non-unions or aseptic necrosis of the femoral head, varus deformities or delayed unions
are frequent.

Recently a compression hip screw is popular because it can provide more secure internal fixation.

The authors treated 41 cases of intertrochanteric fractures of the femur during a 5.5 year period
from January, 1975 to June, 1980.

1. Of 41 cases of intertrochanteric fractures, 9 cases were stable fractures, and 32 cases were

unstable.

2. Of 41 cases of intertrochanteric fractures, 9 were treated conservatively, and 32 were treated with
open reduction and internal fixation.

Of the fixation devices, compression hip screws were used in 17 cases, Jewett nail plates in 12
cases, Mclaughlin plate in 2 cases, and a Judet plate in a case.

3. Of the 32 cases treated by open reduction, reduction with medial displacement by the Dimoe-
Hughston method was used in 10 cases, 3 of which were fixed with compression hip screws and 7
with Jewett nails. The remaining 22 were anatomically reduced.

4. The average time until weight bearing in conservatively treated patients began was 17.7 weeks
but in the surgically treated patients weight bearing started after 5.5 weeks, and in patients treated
with a compression hip screw patient conld bear weight 3.7 weeks after surgery.

5, The average fracture union time was 16.6 weeks in conservatively treated patients, 16.3 weeks
in operatively treated patients (14.6 weeks in compression hip screw fixation group, 18 weeks in
Jewett nail, 21 weeks in Mclaughlin plate, 16 weeks in Judet plate).

6. There were complications in 8 cases; 3 in the conservatively treatment group, and 5 in the
internal fixation group. Of 5 internal fixation cases, 2 complications were caused by technical error,

7. After comparison of the result of treatment obtained by 4 different types of iaternal fixation
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devices, our conclusion is that compression hip screw is the device of choice for treatment of

intertrochanteric {ractures.

Key Words: Intertrochanteric fracture, Femur, Open reduction and internal fixation.
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o MR e G4 Hig 2535 ge gL
FAAE W42 Folstn o

e F AL oW F(spongy bone) 2 T4 5 o]
UL AR E dFatd FARTY o gol}
HETY FH4344 5 g5 Aoy 244
Aawdozr Fr2% dtPo] 232 olo] Fut
Hie AGEA dEd A P Ay aye
of =2 Fel AMuEle] Hrob v BB LY
48 Ao, vl AU ALty 3o
8 g, F43 W2 49 Ad &, F43 2
A9 st&(metalic failure) 2oz Q3td & TA
H$ WExsha g,

€ AAEL 19754 1936 19804 69 7R Ao
T g 34 FaHd 3PS5 Q4 Aag
HEE AL FA 524 F 6704 ol 4 AR AN S}
AW 414§ Qs 79 A A 23
vlo] £},

R
1 49 W d¥eEx

A 419 F FAA7F 2561 (61%), A7+ 164 (39%)
2 dAd A wy s e,

#7 gL 2E HA 154, 2 8P 50
~594] B 70~794 7} 2 8« B A} wokew HF
a9 & 52,644 vt (Table D).

2. #3e| ®eol

41913 ZLFATI} 220 2 MY 54%F A FHd
7w, 4FAa5 94 (22%), FHAZIL 74
(17%) #1929 1% %€ dgle] S5+ 2FAwd
AE da7k gxtuc} 349 Ekek(Table 2).

3. #Ee BR

23942 Evans ¥ Boydst Griffin 5o 84 <
A4 9 A 2 250 o A2 AF o)

S ¥ Tronzo®) £fu4el A&dl Axg¥L Tronz
Rl A ERE A A 3Ye] 174 U1.5%) =
744 wkokar, Al 4o 1261 (20.3%), Al 530 34
(7.3%)49 5. 49 Evans? Qa4 ¥4 Fd <Lis
Al 1Yt A 28L& ik 94 (21.9%) A=} (Table 3).

Table 1. Age and Sex distribution

Age Male Female Total

10—19
20—29
30—39
40—49
50—59
60—69
70—79
80—89

D OW NN e B W
[3 BSOS N

D OO oo O o AW

Total 25 16

BN
—

Table 2. Cause of fracture

Cause Male Female Total (%)
Traffic accident 17 5 22 (54)
Slip down 4 5 9 (22
Fall down 3 4 7 an
Pathological fracture 1 0 1 @
Others 2 0 2 )

Total 27 14 41  (100)

Table 3. Classification of fracture by Tronzo

Type No. of Patient (%)
1 7.3
1 (14.6)
| 17 (41.5)
v 12 (29.3)
v 3 7.3
Total 41 (100 )
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4. BUiEy

crd Aol 741 (17.1%) 2 A% Sked F ¥
9 ¥42 2w EYe] 54, dY¥ ¥ L AEE
Aol Zz 4el 8 Folgion FAY Ugle)l ¥4z
olglel A%ol ¥FAW 443 s=xside FUYL AS
7+ 919l =k (Table 4).

5. BEE FEAIYAXIL] A2t

4161 % 326 gt e, FeAV AR HEF
Z1ztol 6.3 olgd el I F 1F ol +¢sted
Aol 20¢] 2 62.5%% A=t gch(Table 5).

6. XY

e AT 49 Ae§ Axed 94 Y&
g YA ed 4o oy BAY AL4H
FaF ol Fgol FAY Faolyd sEk Gz
olgte] ol #rtastdrl 9elcl A 2EH o2
Azsdz delA 26 (78%) € AP A4 2 W
A€ 4484

a SEY 2@ : Al 41dF 4 £4o2 U
A4 g, AERY, F2As) AFEY TFEAFE
22 qild gelol4 FHAQ =+ A o 1€
24 A gslg ek (Table 6).

b. £&X 2% : 448 Y2 F4F o2 com-
pression hip screwr} 174, Jewett naile]l 124,

Meclaughlin Plates} 20, Judet Platesl 1sf v}
(Table 6).

Table 4. Associated injury

Table 5. Interval between injury and cperation

Time(week) No. of patient (%)

Less than 1 20 (62.5)
1—2 7 (21.9)
2—3 3 9.4)
More than 3 2 (6.2)
Total 32 (100 )

Table 6. Method of treatment

Method No. of patient (%)
Conservative 9 (22
Traction 1
Traction and Cast 8
Surgical 32 (78)
Compression hip screw 17
Jewett nail plate 12
Mclaughlin plate 2
Judet plate 1
Total 41 (100)

Injury Male Female Total
Pelvic bone Fx. 3 2 5
Femur Fx. 4 . 4
Tibia Fx. 3 1 4
Fibular Fx. 2 . 2
Ulnar Fx. . 2 2
Patella Fx. 1 1
Metatarsal bone Fx. 1 1
Metacarpal bone Fx. 1 . 1
Radius Fx. . 1 1
Rupture of cruciate and collateral

ligament of knee 1 . 1
Hemoperitoneum . 1 1
Urethral rupture 1 . 1

Total 17 7 24

Table 7. Methoed of reduction and type of metals

Metals Anatomical disg/]I:gei?r}e nt
Comprescion hip screw plate 14 3
Jewett nail plate 5 7
Mclaughlin plate
Judet plate
Total 22(69) 10(31)

Aoy ey A4g WY o7t 226,
Dimon and Hughstonel &%t 9113 W29 9y
+ AY% o7t 10019 Enl, 1% 3¢l & compression
hip screw® At-§4 dlol4, 7dl& Jewett nailg 4t
£ ol A AY3tgd el (Table 7).

¢ FEE MX :IYH X Y xAEE A%
321 % vimd Aa¢ P& AYstdetz G2
Z #AY AL PR Melld e €F A1)
43 A4 AT F A998z, T EH
7t Astd ool XAt RS £ ddAE
o 1~3F7e AQAANE A4LAA R elr}t A A4
FREFE AU A H2Y ZAa Y FFAA
o] 4Y SelldA ¢eF ¥ & APy
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Fig. 1. Tronzo A 2% Falz4 #8d4d A%

Fig. 2. Tronzo A58 Eaxz4 s|idd 3%
% compressicn hip screw® A 4l A T% % Judet platez mAstgdw o, A+ AFH
A AFY 42, B £ 1055 AF% 44 A2, B $¢F A5 Al

Fig. 3. Tronzo # 339 FH2A 5oy A
2 g Jewett nailing ¥ Ee|A & ¥ screw hE2 2
Wb E g 9oz o, A; 4 AF 44, B T
4% A%y A=, C ¢ 12FF screw k2R
Wk g eyl o,
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2, 27154 AW dEF 26 B
E%F F439 loosening ¥ W&o E 2PHY w
AYo] Wuadd M4ed Ade F Hxiday&
s et

7. H BT

2&4 gyeoz A dddE X-44 T4l
o] 2ojhrim AR ARFy HalA oz A FHAE A
2347 A Eo HF 17.759. #YY AL R 9
ZAEE 44E TAAY €F AFTEINAE A
o GAAAR, gAY FHFY, ZI4RY
Au4 g 2 F53Y FH S Ny w9
Hgde. HF AFPHAAE 5.5F 424 2%
compression hip screw® A48 FAA JE 3.7F
2 714 Bsk=}(Table 8).

8. Myl RE7I

FA4 Y BA L e X-A4dAH S48 HEY
4 8 o2 FAMAA F3(trbeculae)s) o] Y4
) ASE JlFer g, £ F69 FF /Y
e nEY gyo N8 o HFE 16.65F, T
A agoz Autt dst ¥F 16.3F24 W A7}
sl R kst

+44 sgos Ay FAF FAYA ==} L F
# = Tronzof-F2 A 4¥e) 17.65F24 #FH37
Zo] 14 Ages, A 1YY UFHE 3651 A
ol7F o M 2,3 d 5¥xe T Aot e
(Table 9).

2w W2y FEHYY FH =2 BHEABLE
Abehgt abel7b slgie™ compression hip screw$ 4}
L4 FHY 7] A 9F, MY 21FE BT 14.6
Z 24 7ta skt (Table 10).

Table 8. Method of treatment and time of weight

Table 9. Time of bone union and type cf frac
ture (Tronzo) after open reducticn

Type No. of patient Time of bone union (week)
1 2 14
| 5 15. 4
| 4 16.2
I\ 17.6
v 16.5
Total 32 16.3

Table 10. Type of metals and time of bone union

No. of  Time of
Metals patient  bone union
Compression hip screw plate 17 14.6
Jewett nail plate 12 18
Mclaughlin plate 2 21
Judet plate 1 16
Total 32 16.3

Table 11. Method of treatment and complication

Method of treatment  Complication No.
Conservative
Bed sore 1
Peroneal nerve palsy 1
Coxa vara 1
Surgical
Compression hip Infection of operation site 1
screw
Jewett nail plate  Screw failure 2
Fracture of guide pin 1
Non-union 1
Total 8

bearing
Method of treatment Time ofwv»;zlkg)ht bearing
Conservative 17.7
Surgical 5.5
Compression hip screw 3.7
Jewett nail plate 7.2
Mclaughlin plate 10.5
Judet plate 6
Average 8.2

9. HYS

EEAN ayor ABY 9F £ vy U W
¥4 7 F2 Qe ed Ao e
326 5 A Ador AP NF 16, EFgF
T4 Avte] 2492, o) 57 Hd) 4 guide ping)
At 1d 9 FE 42 THEFARY A Fol 49
4 fd) Yoz HAg FAFTE o] 5
29| A e Fe4 4oz ¢ g (Table 11, Fig.
.
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i % D

2P S A Wt g P8 FE 2L o
B EAALEFRL Evanst®rl gy s ¥ 3 24
A e AT olF $HF Y Atgd 3A
F&A" o+ dsish. E¢ Evans'®™'P & o #4327
FAE A4 A5 $3A4 ¥ 2 e Rt
24 EHdAA AL daE A4 WG Y
Y 2e FdEAY ¥ % AN 2 Q3 4
g A F] FAY o] £41 HA2A HNE
Az} FAY & 30%¥F ARG wzIYz
Laskin'* 5¢ < 61%4 #3444 #A¢ 2249 :
v, AxEY ALdAE 78%9 &8 L34
34 ¥ 4 Uslck. Boyd 2 Griffin®& 3% A
A7k R F e Y fA9 A4 d Yl
wel 4y o2 LRt A2y A 3Ye] wakrian
gl om Tronzo® & A9 ke A ¥ Fo 574
A Yom FHEtd All 9 A28 Evansd A
A4 ¥4 A3, 4 W58 FLAY A WP
B3I dtgen 25 A 338 NES 43%2 A% w8
et Bt el AAEY ASAHE 4L5%E
A 33l A weket,

Azuyel gleJ A Evans'V7t 34 3% % 4
A WY e Adsld 25 £Fv 2ALEFY 7
4% FANAT AP E AtAges ok 2
T2 Asyd wald A Lol dw& %
stk 22y o] R AR % WaYEY £
T 27 olsdE delstA BAY A ¢4 ¢
Adevl 2539 #52F, 53 AAY shE, A2
Aq Wty ¢ & 4 AUk, #¥38) Evans': o
P Yo A g YA Hited HLA4 FAAA
kg e A AddeAY 243 2§ FHG
oole W EA S ARG L2 WEYSY A
A Ee FadFdel 2 o] FdF4e] olnl 9lg
o WAt 45 ¥ Y4e] slgEetE Ja
T Al EY AR ¢ WA A5l gled AF
HF5h2 qlsted AAAQ Y e] 2elsin Aed
3¢ BAE] F £¢s s o el

Dimon and Hughston”®-¢ ¢34 ¥4 A #4¢
A A%E Adsa A4 A 49 Y ¥4
+ HFoz ANAA SH LY A4 AR ¥
Ay ¥+3U AYAZL F Jewert nailz 2 e
Pyoe F3y AS4E uivtz e,

Sarmiento** & QA48 o lem shbel A 4o

2 AT AYEd A4y d3Ee TEE N
+ AATT 494 THEA YRR F4Y
L2 A3 G4 FAZ WA T Y
od, B¢ 2F W% A EL =iet Fuagwy 2
A7t AR ddA AEEel ¥% AL acrylic
cement® ¥ &4 2o % AFYNZ QT ¥
R EY collapse® WX ¥¢sx Yo, acrylic cement
Y A8A e FAFTY V= B He dAAEY
Wl o] A mE )leb,

A4S kg TVAZ Y ALY TN R
Tronzo® & A1 % 24§ & A4t {4 A3y
€ A7 & 49 A ¥ (telescoping reduction) &
A4y At AEEE M ¢tz e AY
W& ¥4 iAoz AN THENE 9
202 AHNAA UG Uy FFFLE A4
7 Fuzded Adstged, A5¥L Y FIN
d 844 e A& sl WAAA EA
g A& L F FHFY & Agsqc

AzEe YA A4 ¥ WY ed AR 324
F A4 ¥ Adls $¢A4 ¥ dXE ZYY
224 (69%) & ¥4 AR ol 104 B1%) A
+ Dimon and Hughstonol &j4 W& AN & A
e

AN E AT ¥4 A Ay FEPeRE
1931"d Smith-Petersen® ] 8] z 33 ¥#3e s 4
9} 4 (Triflanged nail)e] za¢ Agsigl o, F44
$49 sia 9 #5F9 Wiy, naile) FRHH4
std& 54 g9 Fo] Wwstd Thornton®® - Smith-
Petersen naild] $-3tA7 & 24%& 2k o 1941
W Jewett' &= Smith-Petersen nailel 7%t plate® #
3 ¥4 7) one-piece nail plate® Z stz T4
AN FES Fgezd T AA FAG sE
HSE A4 WAsks 98t 19639 Holt naile] et
gle,

Deyerle®® & A 4] 9] A o2 o six¥E
AN &4 9 YRELE Ao FoldA F2
T 25 YA 34 R4 E AskS 8~1249 3
A4 st Agstg o, Maonn'® 5-& ¢ sl ¥4 2
Z #FAANE A FFY AW IHFE ALsl=
#HE W8 E59 FR4A e ofF A sy & ol
¥ EAE AR gt st

1978 Modney'® 5% special guide® ¢] &3+
multiple pinning ¥y € S Ea=AH FP Lo AL
]l shbg Moz ¥4 REE FAAF

1955 Pugh and Ken'wd] ##] sliding nail plate
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7} %4 Schumpelick and Jantzen®*¢l ¢]# sliding
screw platerl A& A4 24  nails] #5359
o] Fasa FREY e o8 FAS w4
4 QA48+ ¥ Massie'” s} Callender® Eol] 9
#H o5 AsAgc)

compression hip screw plate?] lag screw& ®ldd A
o] 126.6mm*2A w8 EF4 YA of 10%E&
A2 st yeldl Smith-Petersen nail® 40. Smm*4t
ol Hx ¢om=e compression hip screwst Smith-
Petersen nailue} Aol 1o screws] H kst
stepsla, FAld FHE) sliding 8 4 goxz o
HEFY FFE ALAA F 5 A0, ER AsF
A (static load test)dll HE FHA IHEAANE ¥
(failure point in the bending mode)e] Jewett nail
& 193kgelw] »ls} compression hip screw& 330kge.
2 compression hip screwst ¥4 ZAx7F Fria ¢
L S

weight transmission axiss} W3 FEH 9 3
RA ¢ 2ol A& implantyt T WA s Ender
naile] bending momentr} compression hip screw,
Jewett nail, Mclaughlin plate 9 Judet platex.c} 1/2
~1/3 wrell == ofol ol El T4 ¥ ¥4
290 e A4S Jepia ems 27¢F W
zA9F48 B9 AL Ao A9 F 9
3|A WY naile] backing outz g <HyL

3 E9 =kye] A=

AAEL FHA Y Fe AP 324 F 174
o)A compression hip screw® A--§3hgich,

+34%, AFHHA7, BHUNTLE EAYY,
Wy 8 A2gdd =zl LA EY Aol o
Laskin'® 5& compression hip screw® #F§3td &
F A 1del AN ol gzt g WA AEE F
datg o §3 Y4 2053 278 FTH8
E Adgezd ¢F $4 5 w4 AEe 4
g3 Badbgrt.

Harrington % Johnston'”? & compression hip
screw2 TP ol €F 8¢ oluiel AAF ¥-
HE AZT FHEE 4Tl Bastgda, APE
L vy Aag JaFe] 4AsHT A& o
d e HFFE 5F M FE dAgdgdos Y
S % compression hip screw® ZY ] dldl4 2~3
Fate] A F3estE Agled ¥4 AL HE 127
gtz 2astgde.

AzdeE B A4 2 2P 4% 3264
A EF AFE 5554 AFHa nge e

compression hip screw® A3 BN EHF 3.7
F2 7% ges 49 $¥ 3 =3 compression
hip screw® A4 FAA 14.652 ct &Y 9 FT43
+ Argsted oY g& AYE T16.3F) 2o gk
o},
HeEAAL 4 AfA4IF AT ¢ de ¢
ForE T3 Ad, HdE, 4%, €44 Z, 9
nAA A S, TR =L AYE Fol dEn 0
il gyl AA, staed] wE § YA F
39 A Fo2 Qo oy YA FEY AA
Z4e stn Aok Zed A9 k34 Ad,
F4A AAY stE, FoAL Foz it of3
E A3 BARE 2l Ydynn,

E FAEAAE vEH ayoz 3T gdd4
Aed 368 T E FEAadoez A2 24
FdA dA e 549 Y54 & + At

PE =

Agd s add L4 FAgd Y4
19759 14948 1980 6971 Y An¢dEEA
27 EA 521 F WA FAF skl dldq) s
o 24 BAEld ohgsl 2L AES A9

1. A4 FAe] 99 21%), #4FA FAe 324
(78%)9 2= Tronzo 744 Al 33 e] 1741 (41.5%)
2 7 wpokth

2. FAY A3 e A 41 F Qo4 BEH s §
AYslg o, 326l A Ay J¥ W FEHY Yo
Feg AYstd e F4Y9 FTHF 2+ compression
hip screw7} 174, Jewett nailel 12e, Mclaughlin
plates} 24, Judet plates} 1 & v,

3. B3¥AY JETF ¥4 2444 £ compression
hip screw® A8 171 % 3« &, 28] Z Jewett nail
+ AHEE 1201F 7ol A &Y & AP
o) 2] 226 o A & Al B8 A F& AYsig.

4. AFEHA e 1EH afon A8 dd4
€39 1777924, 344 ¥ 3 Hades 4
A ddAe HFF 555924 %5 compression
hip screw & 414 Fdl4 HE 3752 7434 gt

5. #49 4 %E BE4 agor A8 dd
A HF 1665, €3 Ao AT ddA HF
16.35 2 ¥ #olst gigdev, ¢4 ayor Az
%} o} 3 compression hip screwg 483 T A A=tk
9%, A 21724 HF U465 T Faed,
Jewett naile] 185, Mclaughlin plater} 215, Judet
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platert 165¢ch. #4¢ 3 w2t Tronzod] 13
ol 14F=2 7bA Bk Al 4Ye] 17.652 A% A4
<},
6. 3019 ¢l 5& nEA oy 549 PuF4
A ARe % THY NaYEE AYY T Fo
A 5 dgdedl, o1F 267t 4714 see g
Aol g+t '

7. ol 44 AN F¥A FREF compression
hip screw® A8k Zolng 9@ FREV A& B
Agezd nEA ayely e T4HY Loz q
¢ F55& 2407 ¢ dqdd.
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