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Shortening of the Femoral Neck During Healing Period of the

Femoral Neck

Fracture

Chang Ju Lee, M.D., Seung Rim Park, M.D., Sung Kee Chang, M.D., Jeong Hwan Oh, M.D.
and Dong Shin Ahn, M.D.
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Since osseous healing in the fracture of the femoral

the size of contact area of the fracture fragments and

Seoul, Korea

neck is carried out by endosteal bone formation,

impaction are of prime importance.

It is not uncommon to be faced with the problem of back out of the internal fixation devices dur-

ing healing period. It seems unnecessary to emphasize
the fracture fragments.

the benefit of sliding to close the gap between

We report a retrospective study of 25 cases of the femoral neck fractures treated by closed reduc-

tion and fixation with multiple Knowles pins, paying particular attention to the amount and duration

of sliding back out of the fixation devices and relating these to the final results of fracture union.

Our clinical study led us to the following conclusion

S5

1. The shortoning of the femoral neck over 3mm occurred in 16 cases(64%) out of 25 cases. The

average amount of back out of Knowles pin is 6mm.

2. Most of the shortening occurred during the first

8 weeks after surgery and extrusion of the nail

is frequent findings in unstable fractures and osteoporoses.

3. Backing out over 12 weeks after surgery was ass
union.

4. Collapse or shortening is nceessary to promote a

ociated frequently with delayed union and non-

bone to bone contact and bone healing.

Key Words: Femoral neck fracture, Back-out, Knowles pin, Shortening.
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Fig. 1. The method of measurement of back-
out of the Knowles pin in AP plane.

Table 1. Age and sex

sk 30° 954 AANA B9 AL o, 2mm
Aol HE HeFo] & AARHAAE AL 2L
Yol AsAg PAd AR Tok SAsHAL
o, 3mmol4 2 olug 23shAHFig. 2)

B2 24
1. MY % AEEX

Z 25d & g=}7} 158 (60%), oA=b7h 10 (40
%) 2 dztzb ggren, ¥ 2545 8847
= #HF 524 % ek (Table 1).

2. 289 ¥

2 259 F By E AFsd dojxwA 44
Ao] 119 (44%) 2 7FA @k, Fo] 63 (24
%), LEAFT 2t A Ao 4pe] 87 (32%) Fol
g eH(Table 2).

3. 23U Y =S

WAk ARAl4F vl gk A A 4}
Q02 FA% 4 Uy St EEgsige,
Ao atxe g FA5 A4 HA 3mmol4 3}
0 229 A%uke £22 AR, Al 258
% 168 (64%) 44 3mm oA 14mm 7tz AT 6
mme| st £2E 54 F AcHTable 3).

Fig. 2. Difference of back out of pin between
true A-P view and 30° external rotation view, A)
True A-P view, B) 30° external rotation view.

Age Male  Female Total (%)
21~30 1 2 3( 12) Table 2. Mechanism of injury
31~40 3 0 3( 12) Number (%)
41~50 5 1 6( 24) Falling down 6( 24)
51~60 5 3 8( 32) Slipping down 11( 44)
More than 60 1 4 5( 20) Direct blow(traffic accident) 8( 32)
Table 15 10 25(100) Total 25(100)
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Table 3. Back-out of the Knowles pins

Amount Number of case (%)
3mm 5( 31.25)
4mm 2( 12.50)
5mm 2( 12.50)
6mm 2( 12.50)
7mm 1( 6.25)
8mm 1( 6.25)
10mm 1( 6.25)
12mm 1( 6.25)
14mm 1( 6.25)
Total 16(100.0)

Table 4. Duration of backing-out

Number of Average

Duration(week) cases (%) amount{mm)
0~4 5( 31.25) 3.2
5~8 5( 31.25) 4.6
9~12 2( 12.50) 7.0
Over than 12 4( 25.00) 10.3
Total 16(100.00)

4. st SEAI7|

58 (31.25%) A +£F A 457kl Fut F
< FERIgoer, HF st Aol 3.2mm gl
o, £F 85 st EFo] FEH de 5@
(31.25%) 24 Hu FEAolE 46mmy 1, 12F
7= £33 dle 28 (12.50%) 24 HF 7mmé
sk o] dolyros, 478 (16%) 9 A& 125 ¢
AA AL shrEge] deiter, HF 10.3mm 2
o] Ror}. FuEEe A7le FR 7T
F 8Fo]uol dejytri(Table 4).

5. 239 oMz el HPCE

258 F THEH FAe] sEAl whd L3702
Bol AXY WE s)dFol, Fub 2 AT 24
FAo] glo E4FEF dAAS FAY 5 v
A4 FAL 63 (24%) T, EHA4 £AE B
of EaldAd AL 194 (76%) det. F4) Az:
% AN &L A4 FTA 6 F 13(6.2%)
N4 =gy, BakA4 T4 1949 F 159 (93.8
%)l A A= o] AEerEo] A2 oj¥Ho] Fal
A4 FAHA wslgret. o] ol FAIEFgAQ
w24 o] ol ehP< 0.05)(Table 5).

6. Ex&853 HRYE

Table 5. Relationship between stability and shor-

tening
Number of Number of
cases (%) shortening (%)
Stable fracture 6( 24.0) 1( 6.2)
Unstable fracture 19( 76.0) 15( 93.8)
Total 25(100.0) 16(100.0)

Table 6. Relationship between osteoporosis and
backing-out

Osteoporosis Number of Backing
cases (%) out(mm)
Singh index 1 —11 6( 37.5) 8.7
Singh index IV—VI 10( 62.5) 4.4
Total 16(100.0) 6.0

F4a0] shut £43 169 F FE4%(Singh in-
dex I-M)E 63 (37.5%) ol 4 gasiglon, HF
87mm 9| 3l EE-L B Fou), FEL£F
9+ (Singh index IVyVI) 107 (62.5%) N A= =T
44mm 2| 3} EFo] Qlol, o] HFERY Aol
43mm+ FAEHY §-2 4o =P <0.05)(Ta-
ble 6).

. BEEN Heus

A/712tF AR dHFo2e HEITF T8
A3 AL 48, AAF3 29, BRHE 18670 Ul
o=, 5 18 T84 At 5k e

HETF FEAAA 48 F ) FEAol+ 3
mmo| 4 14mm 7}z 3HF 75mm oy, 3} F
E717k 8F oluizt 2, 8F olAle] 28 2A
st EFo] delv Al7Iet FH A4} Aol =
A4l BA4 7t gt

g 2eddE= HF 9.5mm 9 s EFo]
12304 13703 A7kl AAH deojvie AL 3
agk 4 Qlddel. 12F o] FolE I EFo] UA
H el AodFy 24, 2FY 19, dEHET
T4 26 (1l EREs FHE T &
H5E FukslgoHFig. 3, 4).
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Fig. 3-A) Radiograph of 71 year old male with Fig. 3-B) Post-operative radiograph after closed
femoral neck fracture and osteoporosis. reduction and internal fixation with 4 Knowles
pins.

o

Fig. 3-C) Postoperative 4 months radiograph Fig. 3-D) Postoperative 1 year radiograph sho-
showing 8mm back-out of the Knowles pins and wing 12mm back-out of the Knowles pins and
nonunion. union.

- 683 -



Flg 4-A) Radiograph of 66 year old female sho- ' Fig. 4-B) Postoperative radiograph after closed
wing displaced femoral neck fracture with osteo- reduction and internal fixation with 4 Knowles

porosis. pins.

— ' 711‘173 4-D) Postoperative 1 year radiograph sho-
Fig. 4-C. Postoperative 4 weeks radiograph sho- wing 14mm back-out of the Knowles pins with
wing 5mm back-out of the Knowles pins. avascular necrosis of femoral head and nonunion.

- 684 ~



g Heta HYEo| kg ol FAHNEY HoAA
L2 oEFFY FHYI Ad{ge 847t
" 4 g}, Scheck = wiEAY FAL Iy
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AEAE FHNREH JEF Yy uy
185011 Von Langenbecko] HZEZ 743} o=
1931'd Smith Petersono] 4e]lA-& A £ F
Awe) Yag F7H44 4 A& Telescoping nail
and screw 7} o] L= i}, o FEYHFT =
atol AT A Aols, TFAd ookdwis)
FHEA L £4E 4R FolwAd WYY B3
€+ 4% + I+ Knowles pinel] ol 23ty x
Hgol FoP x d9d. AAlEo] E4E 258 R
T Knowles pin & 8310, 534171 43
(16%), EF3e] 181 (4%), xd-fge] 24 g2,
193] (76%) ol 4 g Fgol ALl FT-Rgo] ol
Fo{ 3 e, Garden 5" o8 Ax5 A F
Ao WA E AP ¢ = £ 7(impaction)-L 7}l
FAde] AR YA ESR she Ao wl$ T3}
tbar 22§ 3, Deyerle® 3} Frankel" & A ¥
£ Eild B0 Y AL FAHANA AF
2| 25%7%ko] Bl o A=, B%7H FA
A7z ey AgHER 55 Fide] Uiy
EE e 2402 RE 4 FHNE T o4
AlA EAENY A" dAYE olF AL F2
&9}, Fielding” & Pugh&4sio] s}t &5 4
ZFUdlA Y Ho] Hejxx| gowd gl g
248 Aol Ang YL E 5 An 4
t}. Fielding & Telescoping nail & Wi <& Al
#5804 RxlollA T4 sy EFo] 7.8
mmoll 4 19mm 72 H§F 11.1mm HP3HLH,
F2 3] 450 dolyti, 45 o) Fol UHYT 3y
29 A9E 24 B S A"l A+
T sbe] B ATFEAY ZAstel dAFHYE. Metz
592 6394 AN A Deyerle ol %30 A4
HF 1/2inch 9 3y} 2o Aglen, Pugh'&
Pugh nial & A4t HHE A¥ LATH Yol
A SF 1/2inch 9] 3y 52 FasigctL v
sldel. x5 2584 Knowles pin o & WL
A3t 3mm-E-e 14mm 7tx] HF 6mm 2 FuE
¢ @Aty st E20] ok AL A
4 5%t 163 (64%) ol A BF 2.4mm 2 7b gho]
E4sl9eH, 2 8F olMolA EFol Yo}t
o}, 123 o] Fol T E&o] dold 4uldlA AdF
g, 24Y 59 Sl d4skdds.

o §-3o A g AzEL TAYA $E

A AR BFL EREFA dodvke FAAQ
F}Aoele} st¢.o vk, Campbell® 31 Deyerle® & 7
Y chZo] AARLAY L ohgt: FHd YA
o] dx]=]x i gr}. Deyerle® = ZTHAL =
2 A&k AP U= g Aue|x, AP
E e AP o FTHAE Yave 23
£ &x) o 65U 1059 HY EAFHN
3 Yol g oot g dgleH,
Anderson® & LAFE Fo| WA= FLYEL
AAAql 2Af3Ae] oplel TAHA R G Foll Al
4202 dojvh= SAYE 4nElA, old ¥
Aol e Afod&F3} AH(fibrocartilagenous phase)
+ Azle oA FRYE AL {UHT 34
o}, olE g AL A4 AP, Aoy
Rl s st g2 d9en, Anser-
son? & £2de] gt dAH FHie] AN wF
glo] Al&3 Yol AL AdAo2 FTHIHA
o}
Scheck'? & #4Hd FHY+5F dY st 0]
Z7)o) wgtelil 9.2 =, Deyerle® 2 AlgF 24
EFAo] AU 2T e A AN @
E g8t o8 A8l F439 s EEe) v ¥
acz siglct. £ d7oA 68 FE245F 3=
N4 B 87mm 9 Y &) Y, FZ2EF
o] gl A$+ 103824 44mm 9 3y} F50] 9
sich.

g £

HET J4-E3 ARE 24 Fd Knowles
pine2 WRAF HE AL THUAFT HT 4F
Z THY AAE FAY 4 YR 255 S
AFu} uhabd ApAA F4a9 24 F3
ol el Y k&S JAs ofda e AE
€ o9l

1. Wb AR A HFE2bx) 3mmeolAd o EIR S
o] QSR ol 25# % 163 (84%) 24 HA
6mm 2| Z4&4 u £5F AL + UAE

2. WE A dFL AN F5F 8F ool o
olton, B4 T3 FxE5S54A £33 2
+ At

3. €3 12F o|FoE AL BL9Y sy £
o] el d& Ad{HE, /Y 7Y HFE
akEla gl

4. HEAN A FF oo AT A <
e TAWY &S F/H4A YA F1E
o] o} Fo] Aul Fasvl.
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