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Compreuion Hip Screw for Fracture of the Neck of the Femur
— 22 Cases —

Jong Yun Oh, M.l;., Young Tae Kim, M.D., Duck Yun Cho, M.D. and Key Yong Kim, M.D.

Depa'i‘tfnenl of Orthopaedic Surgery, National Medical Center, Seoul, Korea

The displaced femoral rieck fracture continues to be a difficult problems such as high percentage of avascular necrosis

and non-union.

Compression hip screw:was designed to allow firm impaction at the time of operation and secondarily, for continued

impaction if resorption occurs at the fracture line during healing.

22 cases of femoral neck fracture treated by compression hip screw in the department of orthopaedic surgery at National

Medical Center were analyzed, and results were as follow.

1. The average of patiént was fifty-three years, and man was predominant.
2. Average 8.9 days was elapsed from initial injury to hospital, and good results were observed in the cases of operation

within 3 days.

3. The end results were good when the fragment was reduced within 1659-180° of Garden’s angle in A-P film and 20° of

anterior and posterior angulation in lateral film.

4. The good results were observed in the position of the screw center and low in A-P film, and center and posterior in

lateral film.

5. The positive findings of the intraosseous-venogram was observed in 6 weeks from operation and apparent in all cases

done after 6 months.

6. Bony union was obtained within 5.9 months, and avascular necrosis was established in 29 months.

7. Developed 3 avascular necrosis, 1 non-union, and 2 degenerative arthritis of 22 cases.

Key Words: Fracture, Femur neck, Avascular necrosis, Non-union
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1. 29

% 228l F AZo] 118(50%) = 1A
8 2 (36.4%)°]1 3 vk (Table 1).

stom 2to]

2, MY 3 AYEE

Z 22el3 A7) 13801(63.7%), SAA7F 9 #1(36.3%)
2GRt ghotew 4044 604171 63,622 HE-H-&
AR sEn HE 53402 viwd g AYRE ojgich
(Table 2).

TN AY Aol 140(63.6%) % 7t Lé
o g JHEEAH] 5#(22.7%), FFAINSE
Ho] 3 34](13.5%)°]31‘4'(Tab]e 3).

! type I 7} 11818 7} w9k Garden
"“ﬁ*"o"-"—it stagelllﬂ- 7 #(31.8%), stageN 7} 82
(36.4%)Z olF-¥-°]9t}(Table 4).

Pauwel 2§

4. S4A BHHS Ho|

g A5G WA #3459 o] 1521(63,6
%), 9ol 49(18.2%), wlHels} 3#(13.5% )°121
31 Zuialed Al Aulzl 27} 148(63.6%), Fu2 &

Table 1. Cause of trauma

No %
Falling down 8 36.4
Slipping down 11 50
Direct blow 3 13.6

Table 2. Sex and age distribution

M F Total %

1120 3 1 4 18.2%
21-30 1 1 45%
3140

41—=50 5 3 8 36.4%
51—60 3 3 6 27.3%
61—70 2 1 3 13.6%

Table 3. Classification of fracture site

Subcapital 3(13.5%)
Midcervical 14 (63.6%)
Basal 5(22.9%)

Table 4. Results related to pauwel and garden classification

No AVN NU Deg

Pauwel type 1 3(13.6%) 1

1| 11(50.0%) 2 1

1M 8(36.4%) 1 1
Garden stage | 2( 9.1%)

1 5(22.7%) 1

)] 7(31.8%) 1 1

v 8(36.4%) 2 1

AVN: Avascular ngérosis, NU: Non-union, Deg: Degeneration

Tablé 5. Initial displacement

‘ No %
A-P Varus 15 68.2
Valgus 4 18.2
Not displaced 3 13.6
Lat Ant. angulation 14 62.6
Post. angulation 4 18.2

Not displaced 4 18.2

Table 6. The results related to the duration tiil Op.

Time of elapse No AVN NU Deg
Less than 1 day 5(22.7%) 1
1 day — 3 days  : 5(22.7%)

4 days — 7 days 6(27.3%) 1 1
8 days — 3 wks 4(18.2%) 1 1

More than 3 wks 2( 9.1%) 1

9} wjAol 7} 27k 4@ 2(18,2%) o] W Bl Ay
727} Aeo]glt} (Table 5).

£A% a7 2 712

FAZRE fE7Ae] HE 717 8,99 oY
g ool £43 6aldld FHA FSIAle}
Fol 27 14 BAsheleh (Table 6).
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6. BHE HSol hgt 24

A A= Garden ] A w3 FHAgol & THHA
B Axo o ste] +Fet. F 22805 155°~180" ¥
of &3l S FHE %%401 1870(68.2%)°1 %1

o|F AZA=st FUW 160° oA FHA T FA A

o dAgstda 4l LH*H J 25 145" o} 140° ol 4 747}

#l4 b3l e (Table 7).
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Table 7. Analysis related to reduction of fragment

Table 9. The results related to O/R and C/R

Garden angle in A-P No. AVN NU Deg.

1850
180°
1750
170°
165°
160°
1550
1450
140°

1

1
1

N = B NN e

Table 8. Analysis related to reduition of fragment
In lat. X-ray

Amount of angulation AVN NU Deg

1

2z
.°\

Ant. angulation 40°
30°
20°
15¢
10°
00

Post. angulation  5°
10°
20°

Ll I B S LV N

Zoidd Ao 2l 148(63.6%)0A4 Ak AFsis
AEHAL FUAFoEet vl A7t 47 484
olglth, F¥4 EFFAA 3 FARY 1#HE 2F
AzAEd JEg ALofA L3 T (Table 8).

open reduction < A|#3tAdwl 6&#F 2 (33,3%)0l
A B84 FEI A7 BAEg e closed reduction 7
SellMe F84 5 FA G ) A7 14 2
A 819} (Table 9).

7. Hye #x

A7 Barnes(1976) ¢ HA A E-Fol oite] ¥4
3t o, center/center & W&ol g st 8
(36.4%) 2 7}# wiok3 center/anterior, high/center, low
/anterior Z WA o] 3 ARoA FHY FTHFAL
Zbzy 1 el dAlEtglem] 582 high/center . 9
g 7ol A BS99 o (Table 10). o148 £7Ho %
Efloll WAe] MIyutod A w9z A A
ol 24X Aol Az el

AVN N U
No OR CR O/R CR

Type

Pauwel type | 3
Il 1

m 8

Garden stage | 2
5

7

—

1
i
v 8 2 1

O/R: Open reduction, C/R: Closed reduction

Table 10. The results associated with site of nail

 Site(AP/Lat) No AVN NU Deg

Cent/Cent 8 1
Cent/Ant 4
Cent/Post 2
High/Cent 1
High/Ant 1 1
Low/Cent 2
Low/Ant 2
2

Low/Post

8. FTdHl =Yg

% 2% 80dd ol Fol T AYBY oAl B
70 2dEe Adgch RARYE SAold T4
QA ¥ol F4AAY FUF 02, 1%, 2%, 532

Aoz gANZYST, BSe 29t TAVE B
S$n BFHLe) $43 AUAZ ol Ux 5EF

2QA7 £A45E ALE 34, 2%A G ALE S
Aoz sigch, =947 FHLE Fer ReAy
EHE Aol oA =n TR UE zedA e Bato] qiml
7S FEA EFIAA A", €% 6 FolAEH
Aol Vel A% slglow 1050 R EE B £
7A€ At olF 530l AU 18EHE ¥
A At #eda FRYe) AUsen FHAY FFAA
4hAl o Kool e sle] FA] F:ojc)(Table 11).

9. BHE

F 228F ¥4 2594 38, 2AHSY 19, =
#yA BAdAstr 228 LA}, Garden stage MolA
P TP 5 1eE 33509604 wA sy
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Table 11. Intraosseous venogram

Gareden’s align-

Age/Sex Diagnosis Type ment index Result
24/F Subcapital Pl 160/175 3 wks -
Gl 6 wks -
12 wks +
46/M Transcervical Pl 160/180 4 wks -
Glv 14 wks +
19/M Transcervical Pl 170/170 3 wks -
Gl 10 wks +
6m +
48/F Transcervical Pl 165/170 3 wks -
GlIn 10 wks +
59/F Subcapital Pl 160/180 5 wks -
Gl
45/F Transcervical Pl 170/180 3 wks -
Gl 12m
5TM Transcervical Pl 165/170 3 wks -
GlIv 6 wks +
42/M Basicervical Pl 165/180 12m +
GIv
53/F Basicervical PII 165/180 3 wks -
Gl 12 wks -
6 m
P: Pauwel, G: Garden
Table 12. Bony union time in garden stage of femoral neck Table 13. Complication
fracture
AVN NU
Garden stage No. of cases
No. of months I I 1 v
of theinjury No % No % No % No % Pauwel type | 2 1
o m 1
United 2 100 4 80 4571 3375 Garden stage IlI 1
3 Not-United 1 20 3429 5625 v 2 1
Total 2 5 7 8 Open reduction 2
United 5 100 6 85.7 5 62.5 Closed reduction 1 1
6 Not-United 0 1143 3 375 . .
Total 5 7 8 Site of nail
Cent/Ant 1
United 7 100 6 75 High/Cent 1
12 Not-United 0 2 25 Low/Ant 1
Total 7 8 High/Ant 1
United 7 875
24 Not-United V125 siom 53 5,399 (Table 12).
Total 8

T84 FEIAE Pauwel type oA 22, type I
oAl 18 WASHUIT Garden EFASZE stage Mol
A 18, Aol Aljt stage Noll4 2&7F waAstdo
= open reduction & A EA 6 llF 2 allel 4] A}
dx AEAxe) WA AxE 137 2o, LARY

I Garden stage Woll4] Al 2@lel4]& 22,5143
3IALA A 272t kAl ow HF 290l e}, T4
& 487178 Ao)7l AlF Garden stage VoA 714 A
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2 Pauwel type II, Garden stage Woll 4] closed reduc-
tion @ 2ol A G WA AAE  high/ante-
rior ¢} 3},

£33 1055 $8 AFE3E 38T AAF
e w94 el l’d’{l# *l‘ﬂﬁ}ﬁi"/}.
dlollA] 57 gutd #A-E5 WAALS Si%i!#(Table
13).

m, &

HE T ALZAL dEFFY A oz A%
FYA FHFAL Halohe) A Ty AL L4
Suislo] FAAY ety HEH ol Andt FHo]
o] 7o},

dale AFY Faio] cfF-Foln Smith*'= A
29 F2g F2eox FAo| doldrtn dglevi B
E4ciel iyl ATz nxstE WAdEs} F7}
sta gled e duEZdME AF PAsnYHIA
A5 A$oAE FEHel 504 o|HY AR FellA
59.1%, A7t gl gigkow] AFAbe] 50%°] 3
o}

FAY FFE AL YA dE 5 A2
A, Z1AY Az A A9FE2 HFe Pauwel 8
FAdwo] o|F& #A=xol wbE ¥/, Garden? %"éﬂi
AolHEo] B2 FFH7F Yzl FH T4 AR
t}Z24 7 Garden stage N7} 713 @e&Ae® Husy
geomoxAtge HlHE H¥ HokFdo| 148
(63.6%), Garden stage N7} 8321(36,4%)% 7}% &
okt

18781 Von Langenbech of A& tlAA4-& F3hef v}
Atz AL A =3} ole 1897\ Nicolayson & steel spike,
19001 Davis @] wood screw 7} 471 sl 24584
o Fo HAEH JAAH ANE F2 ANE QA X
&tgith, 1904 Whitman & )ls} waldez 44
AR Az 24L& A2 ot 5 AER
gee zslgld, olF FL£AEY MHeE 19319
Smith-Pterson & At} H o] z7& wAlF i HEF 7
Hzge & YWnAg Yoz A HUst, i s-
P nail tte 2 FHM A F59 HelE A&
2 £3}9 3. Thornton & McLaughlin &3 Z43& %
2 glogd AAL vl g 1941 Jewert 2 A+
As 2 43 AYPFe FeF 293 A0 o F
bz ukE o}, o]l Al Lorenzo, Stryker ol 2134 Lag
screw 7} 1QFE]9d L 195010  Richard®]  Compression
screw, Pugh £] Sliding nail system o] £7f8e] E4 e
z343e] FREE F3A72

O

impaction & nail &

screw 2] backing-out & WA 4 AU CHPE 3] Richard
compression hip screw + WAl 3 5 FATz2Y AF
wo] vrelA] friction ring & F8 FHwo) A4ZY im-
paction % 71&4 -g®ut o} A absorption
AAE EFS BEE BT 4 U 2B FA2 &
Eouet 3 tESE 01.8-4-9) £}10.1620.21,32)
ANET YAEue HASF 4 2/3% FFHE 9
23t} 5 o) (Lat. epiphysial A.) & 3F 755 (nf. met-
.aphyseal A.), ¥ l& (A. of Lig. Teres)Z ‘%‘HE—]
o170 Catto 9 (1965) & WAAFHL Had FLA &
o 24 Soz ot FYAHAM A T
viability & FA A7k SR Smith*?E H=g oul
Ao ddFHe AN =g HEE5S B
F Alolol A gtutsio] FF FAedolMe FHo] 4d
< 23 stdh, Claffey'®+ & EHEHe| T5 4S5
o2 Wge g o) Rg Siste BAHL FIA EF
AAE 2 shg e (Figure 1) HYAH 495
AAE 9g&=2r}Eo] Post. retinaculum ol F &)
THAEA Leldeog ojrnAgxe Aol Y
Aol gioka sigich, F wAbA Ad Ao s AW
HAARFE [AFo A FHAY FFAA AFE UYY
4 otz dgith, Woodhouser HFAEL F FAEE
6 A7 AEdto s FAAY 27| HEE ARHA
3 Massie®™® & 7% olFol A8 Aol FHAY F
= A7) wrAldtel e 8l 2™ Brown and Abram'¥ & 2
dol A Azg A4 FHYL 50% olsh: FLEon
Atk Froste 284 57 A+ mesenchymal cell&

o
H
o

O
T

o o

Fig. 1. AL b T4 S TohE™ &40
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FA43 A7)le BAZY 4z A gae A4 F
FHoz 4= =744, EFH impaction, Fo]A
<2 WA e & 4 4 vk §2 ek, Dickson'®
< 57t F8 £2 A =t o 2tE creeping
substitution .2 AAH 4 9leng o]y T=AE FA4
AA F& el Ayl At dFehn 0 2m Senn
< oY Fd= 44 G HEF} THY &8
217 ) AgAe] nAe FAREE dodlA ¥
otz #ek, Az AL 3dolld ¢ AL
o4l 77} F9keh, Compere!”Tovee*®and Gendron %
2 FEAEAA AR FE4 FRAAE 4
Azt deow Huge A4 g4z Fg4 F5FIA
Wajo] AAHAG 31}, Barnes®’v£ FHA THH
AL7b e Aozl chn F¥4 FEIAL A
gt 3ot SAAY A8y A5 n4des FHY
& dogggivtn sYrpier

HEAS FAY gAY Y Fabe 2HHH pos-
terior retinaculum ofl 9] &c} dA}, AATHA AHF
e 34 slm ok AR Ty FoAe 2401
dojrin] AL Ag AT FE 22 posterior
retinaculum & 2} sl o] 93 Aol g PN E 445
2 Ag AHel7} Aot Mgy FHE Filye
29 "o} W] A}, Garden2 HolFAHoNA
Posterior retinaculum ©] 4% L% Stage m, 2
H 74$E Stage N2 73U Stage V9] A5 T4
H AEFols 44 oA AelHtn s, ol#F
oty FAY 27E FHHE A oz HY
F3hy AEE EshAvia A4y FAAE AAG A
Fra 5 Al Fahyol AY FolAgoz ot
A4E &% Ut FAH PP Massie? = AL
WE Addte] 24472 & impaction 3} Fol4 &
glejol dlela 3lgl.e™ Mussbichler ?-& #A17F 93 A
A HE FASUAY AAFH 100%004 HEHAF
Aol HAE wuddet AAE HS dAdFA] A
£ Al AAA FAUAES APsgct

Barnes*® & WA & Fapwpor oz HHol
calcar ol FolAldte] Tl E-HE A7 F A6l
EFAHY AAL g Uctr AHew Garden®E &
E& low angle 2 o224 7ol sldials $31-E
AR F4or ALsAsl FAH JAE 28
F8A71 2 FAle] hAR Y- elehbg o Ao g
T delA An4dg g4 Ut st ok, Brockman
< AEF 2HHd A ol weke AY U
FATZe} AA e o]t FAAA 3~89 A=
o] £ctx Bt e Garden 2 HFuW HJ4 WS FAE
Z7} F4hEo) projection EHv FATES} U3 o]

Fig. 2.

o

F 714-ote] FAxs) 1607, EWA3A dEE
+ Avts AH FTFFA Y 7457} 180° o] =
WA 155 ~180°, Fuwhad 4 20" ol HE
143 o> Glasgow & FF 2 FAA LA, UH T
A FAHL B, HAA 7|A e §AE C, =Heln
ABC7} o]F3+= 7zt & W.LG. angle(Western Infirmary
Glasgow) 213l BC 2} AB 9 ®| &2 s 8dhd 493
£ 4592 W.ILG. angleo] 170" o[ 4]l o1 A Kol 4
FAFY LAl ¥3x 3 cH(Figure 2).

Garden < FF%0] 1 dFE doJ 3§ B adlgle
o AREY ALE 1A 1209e) %o FHitel
U}, Massiet 84 EFAAE Fushal g ¥
AF8e Zlede 2F83 3.2 Boyd, Salvatore'?
& Axtyo] H& Pauwel type 117} MEt} FAHF
o] B¥giy A FARYL Fusda shgch

NEAL-EAHY 53 2AEL Hulth®*7} 1953
3 HEEFE 53 AL Axd ola o7 FaEol
Agal A Az =dem =7 FHYY FHH FTFEAA
BA ol F2 AHol Hr} F2lch Suramo®® 52 ohE A
HE& il TP 2dE S A1HE Perthes ol
A 27)o] TEHYY W& A FHe] 245w 3]47)
oA b eldg Ba stglon mi Al &
GAle o 5] gloy FFEe Ylgio
YR Aee ERo2Y 3E Uttt sglem Fuol
Ae E, &, A, 4950 gAY &34g Fid
4 AAAE FA¥o 2z FAFYA A e
P F5E AU E4 Aok g ety A8 g

Aome L oY W
rv**-lm-ﬂ
ol A

=
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Fig. 3. €% 634 A 25700 2944

dyet EADE FH3A) Roln 2y 2 ¥

o) glek,
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>
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S8 1059} 12504 oA el 12F
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591 Juwett, Pugh®?5-& EF¢%E A5 38 A
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fo ANEZol 7lslAe & 24 Az Aol +
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. Fig. 6. €% 17449 AAeoz AR 42745 &
o]z gl

V.2 £

. YT dEe 534E vlam
= ‘#2}7} oAz e} gk},

2. FAUREH 7R HF 7I17E 8, 9% oA
ov] 34 o™l F&3IAUD Aol Art f53)
At

3. 248 ALAEE Garden alignment index A+ 165°
~180°, AFu Frhzt 20" o) 3kel A follA Hs) <k

4 2e AR LE o

32

°

A YA AFA center & low  SHH4F

centerQJr posterior Q1 73-$-oll 4] 73 37t &3t}

5. T4 2GEL 6 FolA T el vehr]
Alzteld o] 105 o] ¥ dgt 24 F+ AU

6. THI £orzke HF 5904 olgler] FH4Y
52 3alE W 200 Yol A A,

7. & 2281% FH4 FAA 38 SR 14,
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