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A Clinical Study on Trochanteric Fractures of the Femur

Kwang Hoe Kim, M.D., 11 Yong Choi, M.D. and Bong Joo Han, M.D.
Department of Orthopedic Surgery, Hanyang University Hospital

The increased incidence of the trochanteric fracture of the femur was accompanied by the development of the vehicle
and the prolongation of the average life-span. Recently it has been also increased in an active person from thirties to forties.

87 cases of the trochanteric fracture of the femur in 86 patients who have been admitted and treated at the Department of
Orthopedic Surgery of Hanyang University Hospital during 8 years and 10 months, from May, 1972 to February, 1981, were
reviewed.

The results of this study were as follows:

1. The trochanteric fracture of the femur was more common in male and was frequent in a person who was from thirties
to forties and who had vigorous social activity.

2. An injury from traffic accident was the most common cause of the fracture from thirties to forties and an injury from
slip down was most common in seventies.

3. The unstable fracture which was classified by Evans’ classification, Boyd and Griffin Type Il Fx. and Tronzo Type Il
Fx. were most common in the intertrochanteric fracture and the Fielding Type Il Fx. was most common in the sub-
trochanteric fracture of the femur. !

4. Other injuries were accompanied by the trochanteric fracture of the femur in 38 patients (44.2%) and the pelvic bone
fracture was the most common associated injury in these patients.

5. The weight bearing was allowed earlier in the patient who had been given the surgical Tx. than in the patient who
had been given the conservative Tx.

6. In adults, there was no significant differences in the duration to achieve the bony union between the conservative
treatment and surgical treatment performed.

7. We considered that the diminution of the probable complications by early weight bearing after accurate open reduc-
tion in accordance with the Type of the Fx. followed by secure internal fixation with devices is an ideal method of the
Tx.

Key Words: Treatment, Fracture, Trochanteric, Femur.
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WAAEE A kA gy Fol WAL F 3loiA
pEadene SeAgoz Aak 27048 4
A glor ety e d Wz e =
47175 chokataA Adsle]l A4 EEE I
2 A% W AN Agdtnd 2Hsa gl

Az gk Ay dalA AN 2L AHE
AAR-FA 86, 87el9] el AT EHs HE
€ Agiolel Fd A A waste wleld,

I, ATcis N Uy

19729 5¥YH 1981d 2 Y7=A =hgd 1070€ 5T
okt AP ool JYA g NHF AAFF
4 865 ¢ ATz sigm, gl 2 A7 B
X—A £7¢ 2oz 7 9 AHUEE, 39 K49,
ARG £F, FEA, Ay, 237, 4
B217, AFEHA7] D Py Fel e AT
At

m SEH % B74Y

1, A48 d 4dYEE

% 869 8701F FA7t 5473(62.8%), olA7b 32
(37.2%)2.2 FAol A AU Es} E%ow (Table 1),
$2%0] 3990(44.8%), 2&o] 484l(55,2% )24 3HZol
oF7} BEQLIL(Table 2), °1%F 192 *FAFA-e|Ut
Agede e 1 AEE 90MzAl chopdtgles, 300H7t
18¢1(20,9%), 7077} 13e(15,1%)]%le= 60vH o] A4
2 23¢(26.8%)°1tet. 53] 30—50%H Abel7} 390l
(45.3%) 24 Zelole Ash ez $5o Be ool
dE7t ¥5¢ & F A

2. 239 #¢2

% 8703 mEALRLT} 41001(47,1%), FZHAtZA} 279
(31.0%), AFAn7} 1761(19.5%)0l o™ HH 24
o] 24(2,4%)°l%ch WA EFAHL Y AHAF (osteo-
genesis imperfecta) 1 o9} #igte] FHolE Uo7 1
olgich, LFALIO] & FTHL 41015 AEHPFo| @
£ 30—50uHAke] 7} 1990(46,3%) 2 713 @Watero], A
FAlao] 98 EAL 1741%F 70thelA 9 (52,9%) =
744 gol A8l (Table 3).

3. SWYE BFR

AARZA F 87dF AAZZFAo| 4691(52,9%),
ARER-FA ] 220(25,3%), AolAAREFAo| 154

Table 1. Age and Sex distribution

ex

Male Female Total (%)
Age(yrs
Under 10 8 4 12 (14.0)
10—19 5 0 5(5.8)
20—29 4 3 7(8.1)
30—39 16 2 18 (20.9)
40--49 9 2 11 (12.8)
50—59 4 6 10 (11.6)
60—69 3 5 8(9.3)
70—-79 5 8 13 (15.1)
Over 80 0 2 2( 2.4
Total (%) 54 (62.8) 32 (37.2) 86 (100)

Table 2. Side of injury

we Rt Lt Total (%)

Fx

Intertrochanteric 19 35 54 (62.1)

Subtrochanteric 18 11 29 (33.3)

Avulsion of greater 2 2 4( 4.6)
trochanter

Total (%) 39(44.8) 48(55.2)  87(100)

Table 3. Causes of fracture

Sex Male Female Total (%)
Causes
Traffic accident 29 12 41 (47.1)
Fall down 20 7 27 (31.0)
Slip down L5 12 17 (19.5)
Pathologic Fx 2 0 2(249
Total (%) 56 (64.4) 31 (35.6) 87 (100)
Table 4. Evans’ classification
Type No. of cases (%
Stable 15 (32.6)
Unstable 31 (67.4)
Total 46 (100)

(17.2%) 5 AR ALTA(EBE, avulsion fre
ture )l 4 o(4.6%)°13d},
AAZEFA 46°1F Evans? £5F 4ol o3l £ F3p
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g Yol 1561(32.6%), HdAY o] 314(67,4%)3A
HotA g o] vkt (Table 4), Boyd 8} Griffin® %% 1ol
et A 1¥e] 1500(32,6%), A 2 8 o] 250 (54,3%),
A 3Fo] 2 <l(4,4%), AM48e] 44l(8.7%)2A A2
#ol 7} g@kou (Table 5), Tronzo®£&Hol o
A1ge] 200(4,3%), A2 o] 164(34.8%), A3 ¥
o] 2000(43.5%), A 48] 2001(4.3%), A5Yc] 6
o(13,1%) 24 A 33l b4 gkskeh(Table 6).

AR Z AL Fielding'” 2540 s 258 A
3 A 1¥o] 69(27.3%), A 2Fe] 11(50.0%), A
330 50(22,7%)2A A 2o 7t BT (Table
7).

Zo}FA 15014 Delbet £ #) 4 F ol AT A o)
80l(53.3%) I3, A=psIE-FAHo| 7ol(46,7%)0]
AR,

4, Bptey
Z 869 F 38%(44,2%)cl A LAERew] I

Table 5. Boyd and Griffin's classification

Type No;ii;if cases (%)
1 15 (32.6)

2 25 (54.3)

3 2(44)

4 4(8.7)
Total 46 (100)

Table 8. Tronzo’s classification

Type No. of cases (%)

2(43)
16 (34.8)
20 (43.5)

2 (4.3)

6 (13.1)

Total 46 (100)

Gt o WD =

Table 7. Fielding's classification

Type No. of cases (%)
6(27.3)
11 (50.0)
5 (22.7)
Total 22 (100)

o 222 A% wskm, FEEA] e, ARBHol
7el, SEEAHel 6o, AE Y ulFBHo| 6ololct

(Table 8).
5. SEF A9 72

TEAHAE 51dF 157} 1490(27,5%), 1—2F
Aol 7} 1741€33.3%), 2—3FAbolz} 94)(17.6%), 3
—4F Aol 7b 76l(13.8%) 0l oM, 4 Fol 4 A HF)
A Yq ol 440(7.8%)01%}, o5 4ol HEFH
T A ZAE Fubslsd 1o, dE4 ARRFHZ
A EFAQeie ERYe] B3 Eegy 10, 2EH
ZAgF FAFT (malunion) W Wk (coxa vara) ¥ 3
o] AUR Zelo] T (Table 9).

Table 8. Associated injury

Total

Male Female (No. of cases)

Head injury

E-S
w

Cerebral concussion
Intracranial hematoma

W -
(=2 =

skull fracture

Clavicle Fx

Rib Fx
Compression FX
Humerus Fx
Forearm bone Fx
Carpal bone Fx
Pelvic bone Fx 13
Femur Fx

Tibia and fibula Fx
Patella Fx

Tarsal bone Fx

Pelvic joint dislocation

W W w W s o
— et A e D) e WD O B O e ek s
[
DN W 2 W s = e

N - O W
W N WO — O b

Urinary tract injury

Table 9. interval between injury and operation

Interval (Wk) No. of cases (%)
Under 1 ) 14 (27.5)
1-2 17 (33.3)
23 9(17.6)
3—4 7(13.8)
Over 4 4(178)
Total 51 (100)
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6. xlzuy
mEdugezd A3l BAUE 4ndeln

Table 10. Conservative treatment

Method No. of cases
Skin traction - 8
Skeletal traction 11
Cast immobilization 6
Skin tractien followed by cast immobilization 1
Skeletal traction followed by cast

immobilization 10
Total 36

87001 % 364l1(41.4% )04 REAHY o2 A 5L
o | A= AQEA (avulsion fracure) 4 ¢lF 3lE
3lx1 9] 94 2] (abduction) Abeloll A HF 6 F 7} LA
o2 Agslglen, wa w3 Ao T SukEY
o2 Fdo| Br153Aw 4 o, Boyd 9 Griffin® ¥+
A4l 2ol ARAQ] F& FAUF Angdix
Hog Ag3och LotEAL HoolA A FH) =
FAQF Hageinyg o 25313 (Table 10).

2) YUY
87¢11% 514(58,6%)oll A FEHudE AlPstd=rl

r

o

o

Table 11. Methods of treatment

Age Method Conservative Tx (no. of cases) Surgical Tx (No. of cases) Total (%)
Under 10 12 12 (13.8)
10—19 4 1 5(5.7
2029 1 6 7(80)
30—39 6 12 18 (20.6)
40—49 3 8 11 (12.6)
50—59 3 7 10 (11.5)
60—69 1 7 8(9.2
70—79 6 8 14 (16.1)
Over 80 2 2(249
Total (%) 36 (41.49) 51 (58.6) 87 (100}
Table 12. Internal fixation devices for operation
Hip spica cast
With Without Total
Autocompression blade plate 3 3
Jewett nail 5 11 16
Smith-Petersen nail and McLaughlin plate 15 21
Smith-Petersen nail and Thornton plate 1 1
Staple 1 1
Knowles pin 3 3
Screw 1 - 1
Smith-Petersen nail and Knowles pin 1 1
Pertrochanteric blade plate 1 1
Telescoping nail and McLaughlin plate 1 1
Kiintscher nail . 1 1
Total 17 ' 33 50
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3% 474l AE AR GAPEFE JuA g AP
2oloiM e ANEHAE WAAAF ub(valgus) 4Heh
2 UzAslgien, lddAde didayd AdTdad
staple ol 213 WAL APz, 1eodAde FAF
AZ Fftgel A=) FeolAed A, ¢
A oz AP 5149 R EA Yo 2 A2 364
£ deyz RAulwstd Table 1154 2t

WaA-4 44 9 34302+ Smith-Petersen 3%
A7 McLaughlin F<43ko] 21041(42,0%) oA ApE-5] o
o1, Jewett B&40) 1641(32,0%), A7tta43
(autocompression blade plate) ] 3 o(6,0%), Knowles
Z4ao] 301(6.0%)0] gt Jewet FEH 22
Hodd 16eF REAEF Hkndygo] 44d ¥
3 2 dollA] 2] kA T4 (valgus osteotomy) ¥ Jewett
Soll o oY AP, FeF Hadda
AN nAe] EAAHR 184(35.3%)M
A A1 gagl e} (Table 12). ‘

3
=
o
A

do o 3

7. aFo|Z

AololA REAwygo AFIUR ATl 2717
2 4 FolWrt 10(5,8%), 5—8F7F 41(23.5%),
9—12%F7} 7¢(41,4%), 13—16F7} 4 ¢(23.5%), 17
—20F7} 140(5,8%)&4 BF 11,9Fo|Hew, %
F B ngde APAR 18e 8 Folhr} 8l
(44.49%), 9—12%F7+ 501(27.8%), 13—16F7} 3¢
(16.7%), 17—20%F7F 24(11,1%)2 4 HF 10,7°]
o}, 104]0] 3t 126 24 Hojlo 4] BEFHu o2 X5
sl 272 BE 7,850 Rk (Table 13).

8. ERFE7IL

FREE AFY Y Y X~A &34 212 HE
o g3 24 o FHFHo| FF (trabeculae) o 23
o AR AAHUE dE VTR A

2EAA 8 APt Adel AALREFA 169l
ol BT FFE7AL 18,6513 27 2% Boyd 9t
Sriffin? -l A1 FAMNE HEF 10.8F A 2YeHE
BE 23,5504 FRFe) 5, SeHodes
A astgded Aol AAZFFA 29odlof gloiMd EFIIE
e HF 17.9F ol on 2F Boyd o Griffin? £F+ A
184 HF 17.2%, Al2Fol4E FF 23,5504

Sl Hglen, #edegosr AP A A
A7Z A 29efol ol ERKYEIIZLE HE 17,9501
ov] 2% Boyd 9 Griffin? 254 Al 1 ol A7 17,2
7oA 2ol 17, 63 FH3o] 5 (Table 14).
LzAuyoz A5 o seHuier g3 o

d ERY7IHS vlasted £ zbole g

Table 13. Duration of immobilization

Method Conservative Tx
. Surgical Tx
Duratiorn{Wk) Adult  Children
Under 4 1 3
5—8 4 5 8
9—12 7 6 5
13—16 ® 4 1 3
1720 1 2

k3

Table 14. Union duration of intertrochanteric Fx

Method Conservative Tx | Surgical Tx
Duration(Wk)\ Typé’ Fnomvir onmwv
5— 8 ' 2
9-—12 1 6
13—16 3 2 1
1720 _ 3 7 2
Over 20 ) 2 2|1 2 1

*Boyd and Griftin’s classification (1966)

Table 15. Union duration of subtrochanteric Fx

Method Conservative Tx | Surgical Tx
R
Duration(Wk) Type* Inoom jronom
9—~12 . 3
13—-16 > ) 1 2
17-20 3.3 3
Over 20 1 .2

*Fielding's classification (1966)

AASEEE 2dol = FF 19.4F04 FFFel
sHlend 2% BEH g WE A 1o 2050
f&e] = lc}H(Table 15).

104 0] 8lol| A= HF 9,35 FRHYel HAU

9. HEFEAN

BeAyos AR Al AAREA 1609
AASEEA 1ol Yof4 4 Fol ol AF V5 o
€ glent 8Fol st 34(17,.7%), 9—1257} 54}
(29.4%), 13—16%7F 74l(4l,1%)e1 =, &A%
Hog Agd oo wgte] FTHolE Yozl 1%
A 97 50o1% 4 FolH7 80(16.0%), 5—8F7} 8
o(16,0%), 9—1257} 150(30,0%) 24 w24 wbgiol
a3 27) M F$37} 7HE s AT (Table 16). '
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Table 16. Time of weight bearing

h
Method Conservative Tx Surgical Tx
Time(Wk)

Under 4 8
5— 8 3 8
9—-12 5 15
13—16 7 7
17=20 1 4
Over 20 1 8

Table 17. Complications

Complication No. of cases

Pneumonia

Infection of Op.wound
Loosening of bolt
Bending of device
Limb shortening
Personal -nerve palsy
Delayed union

W W N = = N =

Coxa vara

10, BE i

& 200 157 (18,5%) A LA o= dge] 14,
FEH473Re] 24, Smith-Petersen 443 Me-
Laughlin F4318] %% o|gle] 14, F&3e] 738
A ol|7b 1, dRAEo] 2el, ulFAIAEIHF} 3,
Adfge] 74, dtmwgel 3elFolgdtt (Table
17).

V. &8 ¥ 1F

HE T AAEFAY B E o] gt ¥4
Eo Mol oslu offHol 60| A IedFol A
hf—}i 3y, o] 52L& 5othol Fell 4 A Eol 57,7%,
Ve 4.7%¢et2 wasidch Axte A sodolF
oM-c 330l1(38.4%) 7t 48Rz, o]l widted 20vH
o] A 49t Alololl A& 360(41,8%) 7 LAdAE o]
A3 8o Be duddel 49 7137} sl
jelglctn Al zbsje] Aok, Awd R Zol gl A Cleveland
7L odlollA 88,7% Fwdtctn stglen 2 ol f2
A Edbe] Fz7) Rt wish o7k ylew Wulael A
o] i HEFHo| Homz A3 F24F (osteopo-
rosis) o] WAe] 44 o3 FF£o] ¥V wWEelatn

|n

Hﬂn

N

5}91‘4 Clawson® & Wi g] v]7} 2:32.3 4] ofzlof| A

{}\3}'_1_ o}ﬁ b}- UC))O 21 1 Qlcz)o 31§-
%x}oﬂ o] g vastge, Mate 38 g
o HlE 1,8:18 @l go| WAk FAY 4
al -’é— LEADY AY B Heg vuEer £

2 57.9%, °©152& 43.3%7F mEAnetn BnEed
2, AR ASE mEALIL 410(47,1%) 24 AR
0e Yade AAsA,

TRl EFo)A Evans®t A4 = HotAAdez
EFotga, dHAFHL AE A (KR, calear femo-
rale) %2} W&E Aol vﬂfs}ml AAFde Fo4e A
7 sA gL 73'1" , Bt A EAo et dHEA W
2E9Ae A4l E&éﬂl AR Tl 24
go] glo} kg2 (BWiHE ), shearing force) S W] =
w EotA sl ot dden ol HAFEAS 30
%% APt et A0 A EFA B
1 ddem, Azt ASE 31a0(67.4%) A A
2o wxrt Eeh Bovd 2 Griffin® & g & Az}
AEAS TN AA9 Rz R 4£AXYY
%5 mv}xl«l 2E EAS ZTPAAA 47HA HH B
FF3tead 25 AY 9 odFy Ao =& F
dow ogslx HHo| Ty A3 W 48] FAHY
oF 1/3¢lgtx Basels, Azte] AP Al AxLFE
A 46eF A 1§ol 1541(32,6%), A 2ol 254
(54,3%)%A4 A 133 A 2go] @k,

Tronzo **& 57HA el AAREFAE £573
Aol g Aaye At Al 28
ey Bl Wagse, A3FedMde
A &3¢ 93z ARlEte Wwawy
F WnAea, A4Pe AN ATEE AY3
ST HdE FAY F 2H/FUE Yoz of
FAA Hagsie, M5 dHSH Yol vy A
EWHR)E HEF UGS o Soll AEd 74
#7ke AL FAA RE HaA & APsof Heh
2 3,

Tronzo®™®€ ¥4 A3 Yol 13%2H 713 #

2 iadgoen], 459& EqtHdoe]l 384F 200
(52.6%)0l9 olF Al 3#e] 11(23,6%)°let 21
s, o|F¥x A 3] 30,4%=2 v1A Hrtn ¥ a
steleh, = =be] 79 EobA¥Ql A3.4 Y 5 o] 460
Z 280(60,9%)°1 3L 2% A 33l 204(43.5%)2
A 73 ebekdt
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Tronzo®® ¥4 A1 439 Aauyis FA48nt,

Sarmiento & Williams'? & 2344 F Aol AutdZ
& (valgus osteotomy) & A3l THH WE2HAFTL
A HEAA 135 =¥ 150° l-beam T4 P o2 2R
dted FPHE T HEE slmzg JAHL AL 4
Atz ddeh, Axbe] AL JAFHAULE WAL
71 F ez HayYd 24 ol LA RS
HeA-g Agsiglcl,

Hagel AH&sE F44 9 -2 1930:d o] Smith-
Petersen ol 9] 3}lo] Smith-Peterson 44 o] Aetsl o] %
AAzE o AT A 8ol Thornton F43F, Me-
Laughlin £43-5-8 Smith-Petersen &4Aol| o143}
ALg-8teda, 19400l Jewett'?oll 23k Jewert &
4Ao] matxglew 1 o] Hoh'?el o3 Holt 24
A, Sarmiento & Williams'?oll &3} I-beam 243, 29
Richards ol &] & h#htAlR (compression serew) 52 A
B3t £ ARE dddn g gRe] sl ww
Hadek A A $44 o2 3743509 F Smith-
Petersen &43 3} McLaughlin 43-& A14% o7} 21
oll(42.0%) 24 714 wHd) AEsgE ol F4A
23 WnA s AFY djo] dxzFol AFEE A o)
oldlet A= glcl, Jewett 242 1604 ALg
e Aug Aol 9Aut AxzAo] HA gE
A o] sle,

A F 3341 7V = Harrington 3 Johnston '®-&  Richards
ARG ALEdl 5% g Uolule] HFHI}E
ARAL A2 Taylor 5'9¢ 48537k FARY
A& ] qugiagel Hasion sigoed,
Holt'?% Johnson®'¥& ZAng FE5UHRAY7|TF A4
@ F AdFrgelvt 717 HYo| glckd 27AF
37k shsEtdn e, o)L Jewett FEHOE
A A] 2—3FF-oll, Smith-Petersen &< 3 3 McLaughlin
g AR dolle A 45, AR 1750l A
F3E Agctz Bandlgen, Ao A$ Smith-
Petersen 5443 McLaughlin 438 A1-£314<
Hed 43, g 20F24 FF 11,350 AFHEE 4§
£3ldn, Jewett FEAHE AEFLAE wlolE gt 3
F, AA 20324 BT 11,350 AFREE HE59
o},

g Fol wste] AABFAAA Taylor 5'9¢ 4%
F 8.2%0 A P Fo] St » 5T, Laros
9} Moore'¥t 244745 4891|(38% )0l A WA= Yrim o
Hudigien], A5 22904 T Fo| WAE ATt
T 33, Boyd ¢ Griffin?e HEHWW oz s,
ZAF 31.4%ANA At d-E AYsigddn sty
e Azt A9 1ol o] stabel g HEze

off b R

60 rkell Abwddigion, sied 19 427 2ol
2 AU}, Taylor 592 HEE 7 717} (neck-shaft
angle) o] 110°°]&ted Wulnwigo] Asjctn 3+,
Ao % =T A7k7o] 120° 018}l A ¢r) 32
A olF 26l YWMAFTEE Jewett TS Ao ¥ Wm
g Adgsle A mA=geor 1ee REHHEE 4
Yot A sgg Bk, v FAAR}E] 26E
Aogdel o shtes wAEg o 2z A2
e Algsle] 4 AL 6 AYF A3 F2HQ
o, FEHLAZTAAEE ADE 46F 16E A
¥ 50ate)] AFo) o3t} AEFHo| WA FET
Al g sl e,

Tachdjian'®-& Zole] HAZFHL HLALFE 4
g g ez Lolsid B/ "oz dYz,
AL T9Fdo] Fade oot TIAHYE
Y277 wi{Eol Bryant Zloluy} 90° —90" E7de
A gshe Aol ¥z dgiet,

Rang'?& Zrobe] AKEFAL I HAHF7=Foll4
2R 3 lem Abel#]4) Qojrtes FHE ddon 3
T 7AA el WHAda dgn FH A AR
A Aol &) Tueln 65%004 Fukiabo] 9lg
€ 2R3l B AEe Aol JpAAE
453 A F daEdage ddes g, 4
SHABE FusAo R Qe H¥o ErsalAg
FA7} olel g wol ASHAtR s, AR A &
o}FA 154F 7011(4§:6%)°M Subabo] Qllow,
Aol BE&Audo & gdlgan, $HFL ddo] 1
o, ®BlFAIA =] 1eoA HAsg ey g A4
& FAA Rz HFsigden, vFAAlE A
ZNAFAEE Algste] 34U Fol] &5

K

b

v.d &

19724 5478 1981 2 ¥ AA w8 d 100 E<
Gy Ay ool AP 86, 8749 ¥ F
AALZ Aol ete] AFE A8 o] h-ga e HES
dgieh,

1, dRo A Zslglon Zdde A8 H oz 3%
o] @& 30—50tiel] WEr Bkl

2. A9 e wEAnst A gekorn] mEA}
Lol 2 TAHL 30—50to] By, A& 93
+4 -2 .70l ukoke}, "

3. AAFETHL Evans 2HA4 Btz
Boyd 2} Griffin ¥F 44 A 28, Tronzo XFY4 A 3
o] goton], HASEEZL Fieding FFHA Al 2

gol 7hg msteh,
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5. &y oz g3 AL vE:AuYo vlm
Z7| AR5 7 AL5daet,
6. Aol RV nEHu g ey
o2& Nsdgd AE vimstd HohE Zolrt U
123

7. EAY g FHY AL AEF ALY} 35
WaA7 T Ao g =ZV|AFHIHE AFosi
g)7lx] PHF L Fole 740] A audolatn Al7}s
of Arf,
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