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Study of nterbdking intram edulhry nail locked with the free-hand technique in fanoral shaft fractures and the ap-
plied anatamy SHENG Shao-shan , X NG Guang-xia, PAN Zhi-jun. ~ Deparmen of Orthopaedics the Wenling H opital of
TCM , W enling 317500 Zhejiang, China
ABSTRACT Objective To discuss the feas bility of the nterlbck ng ntram edu llary nail distally bcked with free-hand teclr
nique i fan oral shaft fractures M ethods Tw enty-tw o fan oral specim en ts of native adu lts were used n the study Tw elve spect
ments were selected tom easure the circum ference the length of lateral bordey superbr lateral and inferior lateral angle of the
transvese section on which d stal bck ing screw s were mp hnted A holew as draikd n the lateral side of the b zgest transvese
sectbn The b iggestmoving angle of the kirschner wire though te detective hok and the most correct orentation pointw ere
defected by using plane gean etry and the triangular functbn m athen atics m ethods Then the bck ng m ethod was confimed n
10 d ifferent fem oral frac ure specments and 15 patients with fem oral shaft fracture R esults The transverse secton of dstal be
kng screv was just the transverse section of3 cm upper from distal fem oral epiphyseal lne Them easure results were as fot
lovs the average ciram ferencewas (153 £7. 45) mm, the average length of the lateral border was (36. 3 X2 65) mm, the
average ou ler superior angle and he outer bw er angle were 102 42 +5. 85° and 81. 00 £3. 25° respectively the hickness of
the m edulhry caviy at the b iggest transverse sectonwas ( 1. 9610 04) mm The above numbers were used b figure out hat
when the d im eter of he detective hok was 4 mm, there was a blind zone n the lateral part b which the expbring needle
oould not touch Butwhen the intran edullbry nailwent through about 10 an lkngt narrow part of hem edulliy cavity the ntr
am edu llary nail could not reach the blind zone The biggest upward and downw ard m oving angle of the K irschner wire w ere
44°, 1f the orientation point bcated i them ddle point of the outer side and the reduction w as satisfactory the intramedu llary
nail through about 10an length nawow part of them edu llaty cavity could be found This method successfully used n 10 spect
mens and 14 patients inwhich bcabrwas failure to treat fracture Conclusiot The ntram edullary nterbcking nail locked by
free hand through the 4 mm d Bmeter detective hole & actab le
Key words Fanoral fracures Fracture fixation ntranedullhry  Anatomy
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Fig 1 Schanatic diagran of fenoral specmen transverse section when
nailwas locked n the disal a hickness ofmedulhry cavity h dimeter
of expbring needle ¢ diameter of expbring hole Q the biggest moving
angle of expbring hole AB dstance outer side length of section A B:
outer superor angle and te outerlover angle repectively C: m ddle of
outer side dashed area two dead zone of A and B area) Fig 2 Sche
matic diagran of in tran edu llary nail in the d stal transverse section( the cir
cles in the diagran: transverse secton of mtramedullary nail n bck pin at
the distal part of fanoral shaft A, B: outersuperior angle and the outer
bwer angle respectively)
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Tah 1 Fan oral specin ens nun erical va e
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(mm ) (mm) ©) °) (mm) (mm) (mm)
1 153 37.0 103 78 1.92 105 30
2 159 37. 8 102 83 1.96 106 32
3 158 37.7 101 80 2.00 106 31
4 158 39.0 105 86 1.88 105 31
5 156 37.2 105 82 1.98 101 29
6 155 34. 0 100 79 1.94 102 29
7 160 40. 0 105 86 2.00 101 28
8 147 34. 0 102 76 1.98 95 30
9 138 32.0 103 77 1.98 94 28
10 159 38.0 110 80 1.92 95 29
11 158 37.0 107 82 2.00 99 31
12 141 32.0 86 83 1.96 99 32
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