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Review Articles

Orthopaedic Surgical Treatment of Hip Fractures

You-Sung Suh, MD, Byoung Min Kim, MD

Department of Orthopedic Surgery, Soonchunhyang University Hospital, Seoul, Korea

Hip fracture is much more common after the age of 65 year old, and this malady has increased because to the longer

average life span with the advances of medical care. Despite the development of the treatments and rehabilitation

techniques, hip fracture is well known for having high rates of complications and mortality. The risk factors,

mechanisms of injury and the underline disease of hip fracture are also well known, and this has helped these patients

to recover as soon as possible and to walk and move earlier after appropriate surgical operations. Most fractures must

be treated by an open operation and performing rigid internal fixation or arthroplasty. We report here on the major

operational treatments for femur neck fracture and intertrochanter fracture.

Key Words. Femur, Hip fracture, Intertrochanteric fracture, Femur neck fracture, Subtrochanteric fracture, Compression hip

screw, Arthroplasty
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Fig. 1. Blood supply of femur neck.

3} Garden stage I II 1II IV (Fig. 2), $]x]o] ©}& &7
(subcapital, transcervical, basicervical), =& Z} %o
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Fig. 2. Garden stage. Type | imcomplete/valgus impacted;
type Il Complete and nondisplaced on AP and Lat views; type
I11 complete with partial displacement; type IV Completely
displaced.
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Fig. 4. Garden alignment index.
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Fig. 5. Lowell criteria (A) S-shape congruity is meaned well reduction (B) it is meaned reduction loss or anterversion loss.
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Type 1

Type 3 Type 4

Fig. 7. Boyd and Griffin classification of intertrochanteric
fracture.
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Reduction roentgenogram
Type |

—

Initial roentgenogram
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reduced Q
Displaced '4
not reduced N

Comminuted :’ m

Stable

Stable

6

apposition

Unstable

e

Unstable
\Y

|
e

Type ll
Reversed obliquity Adductorsty Unstable

Fig. 8. Evans classification of intertrochanteric fractures based
on direction of fracture.
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Fig. 9. Kyle and Gustilo classification of intertrochanteric fracture.
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o= side plate barrel Zt=2] ZHo| 7}55lo] FHR 9
o] ¢t ot ARS AT F e VTR 5% 2
A9 797 YR AZge @4lo] itk Talon
compression hip screw(Fig. 11C) A YA (lag
screw) @] VAR (thread) 91914 471 9] 27} HAH
A E =57 WellA o ngES ST 31 kA
< 7N F e VTR SvheTol Ald By =4

o Abgake Zlo] et A 7179 AAT ol

sre Jf PR O )

Fig. 11. Sliding compression hip screw. (A) Conventional sliding hip screw (B) Variable angle hip screw (C) Talon compression hip
screw (D) Medoff plate (E) Trochanteric stabilizing plate and Lateral buttress plate (F) Percutaneous Compression plate.
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3, 27} Q& Talon hip screwe} ZF7} gle YAS
AHgg A AN thE o) Ze sl 4]
= B 5olw ghute e F7h12 4 glgol A,
Medoff #4332 (Fig. 11D) A ARRERE ofyE} &
SR 5108 g0l TR Holglo] FFA B
(biaxial sliding)o] 7}Fs3s}7] W&ol Xupz ZFd¥x o] 7+
Qe R AAey @4 ol S ST A%
o] Fssieh . SAR AgFol BEAstEA, A7 ¥
A7F 23 FEAlRte] Aol Adgo] gow 7| 7140
xRttt EA1A o] e}, Trochanteric stabilizing plate
and lateral buttress platex=(Fig, 11E) ) AA}7-S 114
8t £ e VTR V&£ FE5 A9 trochanteric
stabilizing platet} A A F<: % (buttress plate) S Rl o]
A UAFEo] F5 )RR Sk A vl
g 9& AR FEFL 5 ZH T 7ol oA
AAR o] VAR o] s s S5 oz 51
HF2 U AHanti-rotation screw)S €S 4 ot EQrAA]
A 24 oA kAl ohat a1 17 ARk o] 835 A
ok AA FE5HS AREE Bl AF ATelA AR 4%
B 8T A e 250 o, 952 Holr)
AT R}, sHAT A-gFo] F4dsA] i,
ARSI AR A AR Foldelo] BAT 4 3)
o}, A9 4 gt F& A (Percutaneous Compression
plate)2(Fig. 11F) th¥ =F& A3t=t] F 719 22
Al AERE AHgshedl A s 7124 1k
o} FAle] A VAR e 29 ZAHA 0] 3] A kAL
S £ A5y B A28 e BEeo FEd
A 190l 71y WL wo} o}, F Ao x|
AR 2RkA Aol glo] 92 AR 24w
(lateral support plate)?} o] X A|thEA ZL3HA H

N

Ay

ok 2y & AZre] Zold F Al £7] F5ell ARt
O] b=} T—',hq_
W A (Intramedullary device)
zame A A 5ol glojA &7 ghat 31 bS] A

B24E Avtd o g Zkx|ul BorA A ZFA X8 A9
2799 WPo] WolHE Ho| A Hch FEA
W2 A abRe] st 23 sto] ofA 5 o
sl 20l U2 dol7t wApst itk B BH A=
Alell 27 hak 3L UARRE ARS8t B ASHE o] HE &
A NAdstr] Al Ul F50] N H o] W H o
2
S BEAe BRAUA QA5 dEel 55
Asto] ot 3 ARG kAol A el o)}
gol 717l AP Aol FhH oz Hof 7|7 A
o HHo] Ao S5l YA187] wiiEell 7ol
Agko] glof shA &5 A B A9 Feg " o]
HhAEkA] eknk. delal 2R So] 9 bl

A&H o7 7}611 Zct, qhek
A AAl Ol
APgE ol 7&“_’-\—%‘:}.

Gamma nail-2(Fig. 12A) 1990\ dt] Z7]o| AR

F9] FAH 9 A g AFREHYH 14 Gamma nail& 12
mm A5 AA JAELe 253 25302 7 H
o] 9o m 114 AL (set screw)o] A WAL o] 3A
g ot Teit A UAbRe] B B4
E3A 2 Y2 F Ao}, 1A Gamma naile] 24
AL @z Eo717] =5 299571 105 4t &

AL AFo] 17 mmo|et, A WA Akjlo] 7hs3t
ZAeE 125, 130, 13529101, 5474 49579 A5
12, 13, 14, 16 mmo]HA YL H o] R E0] 6.28 mm<l 2
Mol g YAE(locking screw)S 92 4 At} SHA
RE 2 Ao T st B s dEE <9
=24, 105 gutzto] FoX o] WA= o AT
=4, AN 2 Aol FAYA B 55 F

7 5"“* , 2elal S5 ol skaol HFHo HAst=
EHE]?:: 24 ol BAIZ A=A, 228t A=
& 34 9] Gamma nail& Y F7do] 155 mm, 4=
o] eJutzt, A A YA A5 10.5 mm, H915 ng
AR A F2 5 mmE #SHE I, A A VAR A
Y A= 120, 125, 1305 oA 5574 L5 A&
L 11 mm= vpF A},

Intramedullary hip screw (Fig. 12B)& 19953d0] &
A Aoz 2912 270l 175 mm, Szke 4%, 2|9
WAk 742 127 mm, AH] ZHEE 1305, 135%59]
21742 10, 12, 14, 16 mm o] Y
& 45 mmo]t}. sleeveZ} 5,‘—7‘ +E5AS
so] g VAL G F44E LAsto] 7
5, AR VAR B2 5 9lov sleeverolx] 38E

ARRRT 257

Azko] &, A7 3971 Zo} AR

2 JP)

mlo rEL

Trochanteric Antegrade Nail (TAN) (Fig. 12C)&
6.4 mm A7 Ao YAIE 5 72 A2 Fo] 9]
of olgdow B 293e] 5 W el Holur]
9 7o) 13 mmE 7hso] Aol i o] &
4% Aot

Proxiaml Femoral Nail (PFN) (Fig. 12D)& A YA}
B sl 91x15h= 11 mm A9 FH A9 urA}EJJr
kel A5 6.5 mm 27 9] H71E A YA
st olstol skt ol 2 el Ae 47 Ad 1
Aol s EF-e] o1 o}l 91X u] RelA= A9t
ATt o] ZIFE A vl=oAE ARS-EA] eFal gl
=02 Z-phenomenon: EBetAA FAA F4
T 5545 AR A B sk 1 AsEA giE
= 2905l F A9 A WAERE At TAN, PEN
oA EAstH, F A A AR Abelo] et qfute A}
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Proximal Femoral Nail-Antirotation (PFNA) (Fig.
12E)E A YA tilell helical bladeE 4Fislh= A
o v BEeot ARe] gk W H T 34 WFS wolF
A e E50 ZEdo] A Aol )t Helical
bladet= A €o] 11 mmo]aL, 4+¢) ZHe= 125, 130, 135
Soln] FEAL 2977} 6% JuaE o3 gk,

©. 27 qhet 3 el 247 ) A S T4

75 QP 3 AT e A oA o Folx]
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S (labia) o]yt 8k (scrotum)o] EelEA] Felsta
=4 A5 78 FUstar G F4 ZAA(Cam)e A
g SHo 2o FAQ FIHS FRIA & FHE A
sYstofof gt} & AP -9 FEAFE A iRk W
3 ol & 3]d W3y So] ZEsteA #AsaL,
135% 7} guide& &sto] A4S Al A e
9|& F 9| (vastus lateral ridge) 33 2F 2 cm -9
AN Al F=d $A= A dE =5 FYEE
W g ZEb) o]l A dho] A HAA 10 mm W= 4t
dstar, 943 T34 FX(C-arm)E Foho s,
reaming& stHA] = o] =X AAUE So7H=A]

‘

Fig. 12. Intramedullary device (A) Gamma nail (B) Intramedullary hip screw (C) Trochanteric
Antegrade Nail (D) Proxiaml Femoral Nail (E) Trochanteric Fixation Nail.
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ghelo] Hgajrt, Al VAL YAl 2877} sl EE A
£ 9] 3t A A AE E07k A F-41E tapping
Fojok 3 A A YAl AAS g2 JPAA 1S
Jg3tn 2 dlfEe] AL 4 2AE 24 =3
Aoz Wao] WAl glol 3 BAAGIE Ael 1}
QA BARo] felAAL i 22 BN ol
ol o BAE 5 9lo] Fostofof gt e}t AR
AL elA] TAD (tip-apex distance)7} 25 mmo]3t2 A
& )= Aol A= 4531 (Fig. 13), barrel sliding©]
2 A HAEG Z20](20 mm)E FHs FEH 1A
I ghuh AR e 2 2 K915 ohabslofof gt
57U A FEAlde FEd HAMK ARG 4o
FAU A FEol AHsrE etstoiof s, 1305

o fot

b,

O

~

>~

=

Zto] 22 Z573U AL FE AN =, & A =
A A8E ol Folof 5t tiEE AT Hdel A
FHor & uf S AN FHANAE Aot 77
WA A A 2] AR AU AL sleeve S Ft
of Bt LAsh=A &l spojof gt 3l A
e £og gol ¥, f=d 4] AlellE sleeves
ZH 9o BZ3L L drillinge A3 3lo]of atH x| &
7 et AL VAR FYska 9 Bt AR BE
FFE7t Arts] o] FolHeA &Y F FEd FHE}
of

Apoll7] Ffo] e FHF A A4l Frhe ©Rol
glo] A E BAZ oz AT ek, YA AF
wd Aol G 2$Fo] FUA APl YAE

Dy
o)

TAD - (X, Do )+ (X x

Dyp

Fig 13. Calculation of tip apex distance (TAD) For clarity,
peripherally paced screw is depicted in ateroposterior (ap)
view, and shallowly placed screw is depicted in lateral (lat)
view. Dtrue, Known diameter of lag screw.(from
Baumagertner MR, Curtin SL, Lindskog DM, Keggi JM: J
Bone Joint Surg, 77A:1508, 1995).

QA 2] AAEL YA HEFor © nBH
5 71EAS0] e FAelAM e 24 @ WA o] E7s
A 2H 0 =9 % dxtellA A St
WS 7HA| AL Qlo WA R, Bebg A AR S elA

FAIHE RS stol= A7t o A=E B¢

Fasty o] A¢E FHES AT I e
7hssitt. olHd #aEe] B9 dabHes Qedd %
=S AFPshe Aol H F2 A5 EA BTt sk
7= 7HES glog sEdd o2 Ads A=
AL B7bssto], A& By e Aee e 24 A
2 2] AAE 52 aEsto] AFsAl Akstofof
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10. 283

r_&‘

et 3 AR 2 5453 1A Al Ad
bS] o 2% Ags 295 229 o Wol 7}
iz o, 1 B E] BN FA AN E 200 =
Al B o glok, A aERe] EF d3E e § 3
7HE ool F2 WA= 1 o2 © AA AR
o] ZF9 Aol AUA| A 2-9-A AU HAAY, @ 74
A3t reaming© 2 3 FF ol channelo] 5 7§ A4
H3E, 0 - BES AA X A5, @ AA AL

]

X7 barrele] o] RALEY 44, O A% FheT
ol o, & T 1A AE oAWsle TP T2
HHE A & 7)FE gty A A AE-S 3}
of F= Zloltt, 1A An7t B ANS F9o A= W
Hoge & B g 2 314 B3 &2 HF=7)
EL2 Ftole W3S st Aol volrt #L 4
o] A= AleEste] #84 A& 2 WugdeS Aldst
 Ao] F& Flon FthEFol Ad =AM E T H
A AFdEz Adshs Ao T Aol

AR 24 44 A5 o|F9] ERFS A ¥
Fo| 5 HE FH X SHo|BR 20 n|Ho R
=20 BobgA A BT} Euh gl REY] B FF
A7 kg o] A Aaj 5 dAget ohE e s
+ A YA barrel Ato] 9] FA ol 7] At} (jamming)
ZAolo] Rx3l2 Ko FHH ¢fHo| JhalA &
gttt A2 BREE & F 4709704 1 3E
99 A&AQ] FFol Yo HA WA AA} FHR
Aol A TR o] F7He A o Als] & 5 itk &
frito] wAg A9 o] 2 Ayl it dEs ¢
YA ES AdstAY 3 348 X8&S Alggct

a3 gE 5 AR, Ad AR 558 &
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