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Table 1. Cause of injury (N=60)

AT o % 2

AT TS 19933 2E 1979742 4F FAo)
oig 25 LY FEE WLAEZ RS 3
2 1 0] 4] o] b5 AR 599, 600 &
ez stgon, F5Ee A2 2 7
FEZN TR FEA NTAES ABE 250
AT FA AL 425, ] AL 17 o] Q2w Hit
A2 0M316804) T Ege) MR E BF
A7 4360 (72%) 2 714 B SETHTable 1).

B 9 NEE 2N 24 o), U0
27 2990, 915 274 209 o)A, FH 9| ol
g FREE ZF 2H-ZEol UId A0 EFYel
<8l A B4 27 240 (40%), A 2 2500 42%), B
#2274 10(18%)9 V=S Mo, o] F B2y 9|
423 7o) 71 wteHTable2).

A4 E4 FA) 488 (Table 3= 45 3 109,

Cause of Injury No. of cases(%) Ad Pl G2 A 2(Tble = 45
Traffic accident 3(72) H 103Y0 FF74W FEA N LAES YA
Pedestrian 26(43) o). 359 (S8%)N A 73 Foll th§ S3A B4 F
Passenger 9(15) £4E 0] 43819 0.0, 250 (42%)2] 7ol = v BT
Motoreycle 8(13) A F4 48 A5G tHTable 3, 4).
Slip down, 100 Ulukst 2ul A Ee AT AR AFlel A A2
S i o wyRs BAY FUL olEaHE A, T2l T
Total 60(100) A9 AT 2573 A9 A BAWe o] ¥ Ao
Table 2. Classification by AO methods*
Type A B c Total(%)
Site 1 2 3 1 2 3 1 2 3 .
Proximal o 2 0 9 2 1 1 5 0 11(18)
Middle 2 i g 3 Wif .19 1 12 29(49)
Distal g 35 B 2 4 o 0 i 1 2033)
Total 10 6 8 5 17 3 2 1B 3 60(100)
*Followed by AO Clas:
A: Simple Fracture, B: Wedge Fracture, C: Complex Fracture
Table 3. Nail insertion method: Acute Fracture(N=48)
Location Reamed(%) Unreamed (%) Total(%)
Proximal ' 6 4 1021)
Middle 12 9 21(44)
Distal 10 7 17(35)
Total 28(58) 20(42) 48(100)
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Table 4. Nail insertion method: Reconstructive(N=12)

Location Reamed(%) Unreamed(%) Total(%)

Proximal 1 0 1®)
Middle 3 5 8(67)
Distal 3 0 325)
Total 7(58) 5(42) 12(100)

Table 5. Cases of malalignment(N=15)

Case Type NIS* MEA Location Deformity
VR/VL A-P
1 A3 0.54 0 D SVR* 0
2 BI 0.47 0 D SvL! 0
3 B2,IlIA 0.59 3 M 3VL 10Ant.
4 Cc3 0.48 0 M 6VL 4 Post.
5 A3,IIIB 0.49 0 M SVL 0
6 B2,IlIA 0.58 0 M 5VL 5 Ant.
7 A3l 041 3 M 5VL 0
8 B211 045 3 M 5VL 3 Ant.
9 A2 0.44 5 P 5VL 7 Ant.
10 A2 0.41 5 P 7VL 0
11 C1 0.50 6 P 6VL 10Ant.
12 c2 0.61 -5 PM 8VR 10Ant.
13 B2 0.57 -6 P SVR 7 Ant.
14 B2 0.44 5 P SVR 0
15 [erA1] 0.48 2 PM 2VR 10Ant.
Fracture type by AO classification, ' means lateral entrance angle.
LILII was open fracture type by Gustilo-Anderson.
* nail insertion site, 1 medial entrance angle, ¥ varus, §valgus
Table 4. Incidence of malalignment according to fracture site
Site Cases of fracture Cases of
Acute Recons-tructive Acute Recons-tructive
Proximal 10 1 T 0
Middle 21 8 4 2
Distal 17 3 2 0
Total 48 12 13 2
Table 7. Correlation coefficient of NIS* & MEA to angulation
Site NIS to i MEA (o angul
Proximal -0.94 0.82
Middle l -0.16 0.54
Distal ¢ 0.05 0.03

* nail insertion site, medial entrance angle
20 10 Tateral, result in more varus angulation. In this table, score of correlation coefficient close to £

(-) means if nail insertion

1, it means angular defors sertion site and medial entrance angle.

y more related to n
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Fig 1. Nail insertion site(NIS)
defined as the ratio of the
distance from the medial
tibial cortex to the middle of
the nail divided by the width
of the tibial plateau on an
AP radiograph(AC/AB).

Fig 2. Medial entrance
angle(MEA) measured
between a line parallel to the
nail(B) and a line that
bisects the proximal
fragment(A) on an AP
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— Abstract

Malalignment of Tibial Fracture Following
Interlocking Intramedullary Nailing

Seung Wook Yang, M.D., Hyung Taek Park, M.D., Kuen Tak Suh, M.D.*

Department of Orthopaedic Surgery, Marvknoll Hospital, Pusan, Korea
Department of Orthopacdic Surgery, Pusan National University Hospital*, Pusan, Korea

Purpose : The purpose of this study was to evaluate the incidence and the factors
that influence on malalignment following interlocking nailing for tibial fracture.

Materials and Methods : The authors analysed 59 patients, 60 cases tibial fracture
treated with interlocking intramedullary nailing from 1993 to 1997 about nail insertion
site, nail entrance angle and fracture type with roentgenogram. Malalignment was
defined as 5 degree or more angular deformity in varus-valgus, 10 degree or more
angular deformity in anterior-posterior plane.

Results : Malalignment was found in 15 cases out of 60(25%). We found
malalignment in 7 cases out of 11(64%) in proximal fracture, 6 cases out of 29(21%) in
middle fracture, 2 cases out of 20(10%) in distal fracture(p<0.001). Correlation
between nail insertion site or medial entrance angle and angular deformity was higher
in proximal fractures. In midshaft wedge fractures, direction of main fragment
influenced on the axial alignment.

C ion : C y nail orientation is required to prevent malalignment
after interlocking intramedullary nailing. Precise selection of nail insertion site and nail
entrance angle under the C-arm control in proximal tibial fracture is necessary.
Fracture type and fragment direction must be considered during tibial nailing in
comminuted tibial fracture.

Key Words : Tibia, Fracture, Interlocking intramedullary nail, Malalignment
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