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— Abstract —

Classification of Femoral Neck Fractures
— The advantages of AQO classification and Factors predicting healing complications —

Soo-Ho Lee, M.D., Ewy-Ryong Chung, M.D., Hyung-Sun Ahn, M.D.,
Jae-Suk Chang, M.D., and Key-Yong Kim, M.D.

Department of Orthopedic Surgerly, college of Medicine,
Ulsan University, Asan Medical Center, Seoul, Korea

The authors have reviewed 45 cases of femoral neck fractures from January 1991 to September
1994 with special reference to fracture classification. Follow-up periods for these cases were more
than lyear for all of these cases. The results were as follows:

1. AO classification of femoral neck fractures is better than Garden's classification in its simplicity
and less inter-observer variations.

2. AQ classification of femoral neck fractures is better than Garden's classification in predicting
healing complications of internal fixation of femoral neck fractures.

3. Another factors predicting healing complications are the accuracy of reduction and the postoper-
ative bone scintigraphy.

With the above results, we concluded that AO classification of femoral neck fractures seems to be
useful in clinical application to femoral neck fractures together with Garden's classification.
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Table 1. Age & distribution

Male Female Total
under 40 1 1 2
40-49 4 2 &
50-59 1 7 8
60-69 5 13 18
over 70 1 10 11
Total 12 33 45

Table 2. Causes of femoral neck fractures

Cause Number of patients  Total (%)

Male Female
Slip down 5 30 35(77.8)
Fall down 6 2 3(17.8)
Traffic accident 1 1(22)
Direct trauma 1 1(22
Total i2 33 45




Bl Neck fracture. subcapital. with slight displacemen
1 impacted in valgus=15°
1) posterior rilt<{15°
2 impacted in valgus<15°
1) posterior 1ilt<15°
.3 non-impacted

2) posterior tilt>15

2} posterior Ll1>15

B2 Neck fracture, transcervical
.1 hasicervical
2 midcervical adduction
3 mudeervical shear

B3 Neck fraciure. subcapital, non-impacted, displaced
.1 moderate displacement in varus and external rota-
tion
.2 moderate displacement with vertical translation
and exteeral rotation
3 marked displacement

1} tn varus 2) with translation
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Fig. 1 AO classification of femiral neck fracture.

A 1% 162135.3%), A 1% 1320(28.9%), Al I
% 621(13.3%) 24 A I, V9] A F2el 42.2%
o|Art.

AO E#4ez2e(Fig 1) Bl 1731(37.8%), B2
192 (42.2%), B3 9#1(20.0%) 14tk (Table 3-1,
32, 3-9).
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Table 3-1. Classification of fracture by level of frac-

tures
Number of fractures(%)
Subcapital 26 (57.8)
Transcervical 15 (33.3)
Basicervical 4( 8.9)

Table 3-2, Garden's classification

Number of fractures (%)

I 10 (22.2)
I 16 (35.6)
il 13 (28.9)
1 6(13.3)
Table 3-3. AO classification
Subgtoup
Total (%)
1 2 3
B1 9 6 2 17 (37.8)
B2 4 g 6 19 (42.2)
B3 1 2 6 9(20.0)
6 X2 Yy
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Table 4. Variation between four observers assessing Garden's classification and AO classification

Observer Garden's classification
| I It
1 10 16 13
2 6 14 17
3 11 19 10
4 12 13 11

AO classification

i Bl B2 B3
6 17 19 9
g 18 17 10
5 16 20 9
9 18 16 11

*Observer 1,2 : orthopedic surgeons, Observer 3, 4 : radiclogists

STAGE 1 STAGE 2
5 8 1
STAGE &
ﬁ 6 |12] 3
1 1 5
K / 2 STAGE 4

Fig. 2 Variation between four observers assessing
Garden's classification. Only 11 fractures (5 in
Stage [, 1in Stage [, 3 in Stage [, 2 in
Stage V) were classified identically by all
observers, Another 8 fractures were classified as
low risk group (Stage | or Stage [ ) by all
observers, and 5 fractures as high risk group
(Stage T or Stage [V) by all observers. 12 fra
ctures were classified as both Stage [ and Stage
I amonyg four observers, and 1 fracture as both
Stage [ and Stage [[. Seven fractrues collected
three different stages. One fracture was given
all four stages by four different observers.
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Fig. 3 Variation between four observers assessing AO
classification. 35 fractures ( 12 in B1, 16 in B2,
7 in B3) were classified identically by all
observers. Another 10 fractures were given twe
groups by four different observers.

Table 8. Duration from injury to operation

Duration Number of patients (%)
within 24 hours 15(33.3)
1- 2 days 12(26.7)
3- 7 days 12 (26.7
8-14 days 00
15-21 days 1(22)
over 22 days 5(11.1)
Total 45 (100)
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Tabie 6. Method of treatment

Cannulated hip screw Dynamic hip screw

Garden's classification [, [ (Undisplaced) 23 3
II. WV (Dispaced) 19
AQ classification Bl 17
i ' B2 16 3
B3 9
Totai 42 3

Table 7. Accuracy of reduction according to Garden's alignment index'®

Reduction Alignment index Number Avascular Nonunion (%)
of patients (%) necrosis(%)

Good 160/180 23 {(51.1) 1(43) I 4.3)
(AP/lateral)

Acceptable 15510 180 17 (37.8) 2(11.8) )]
(both in AP and
laterlal)

Poor <t35or> 180 36D 1¢33.3) I (33.3)
{either in
AP or lateral)

Malreduction <150 or > 185 2( 44 20100 0
(AP alone)
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Tabie 8. Clinical results of postoperative complication cases

Classification of fracture Duration
Age frominjury  Accuracy Postop.  Further
No. / Cx'. Level of Garden AO to of scan/  ireatment**
Sex fracture operation(hrs) reduction’ SPECT*
1 43/M AVN transcervical I B2 8 G AVN cD
2 78/F AVN subcapital v B3 8 M AVN BPA
3  58F AVN  subcapital N B3 32 P notdone  BPA
4 61/F AVN subcapital I Bi 17 M notdone  THA
5 8o/M AVN subcapital | B3 11 A AVN THA
6 57/F AVN transcervical I B2 42 A AVN Obs
7  4WM  NU travscervical ][ B2 24 days G 1 Obs
2 62/F NU subcapital I B3 48 P 1 Obs
' Cx.: complication, AVN : avascular necrosis of femoral head, NU : Nenunion,
¥ G:good, A : acceptable, P : poor, M : malreduction

% | : decreased uptake of fracture site
*# ('1) ; core decompression of femoral head

BPA : bipolar hemiarthroplasty, THA : total hip replacement arthroplasty

Obs : observation
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Fig. 4-A. This displaceed transcervical case was classified as Stage ]I (high risk group) accoding to Garden's class-
ification But in AQ classification, it was classified as B2 (Iow risk group).

B. This was the roentgenogram taken 1 year postoperatively. There was no evidence of AVN or fixation fai-

lure. The transcervical fracture(B2) showed less postoperative complications than displaced subcapital fra-

cture(B3).
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