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Interlocking Intramedullary Nailing in the Distal Metaphyseal Fractures of the Tibia

Sang Jun Song, M.D., Duck Yun Cho, M.D., Hyung Ku Yoon, M.D., Dong Eun Shin, M.D.,
Jae Hwa Kim, M.D., Tae Hyung Kim, M.D.

Department of Orthopedic Surgery, Pochon CHA University, Gyeonggi-do, Korea

Purpose: To evaluate the clinical and radiographic results of interlocking intramedullary nailing for the distal metaphyseal fractures of the tibia
and to identify the usefulness of the interlocking intramedullary nailing.

Materials and Methods: Thirty four patients who underwent interlocking intramedullary nailing for distal metaphyseal fractures of the tibia were
reviewed with a follow-up period of more than 2 years. Clinical result was assessed using the Olerud score and this score was marked as
percentage of prefracture state. Radiographic results were assessed with varus-valgus angle, anterior-posterior angle, and bone union time. We
checked the cases of complication and need for additional surgery after interlocking intramedullary nailing.

Results: Clinically, Olerud score averaged 92.1% (76~100%). Radiographically, average varus-valgus angle was 1.6+2.9° and average
antero-posterior angle was 0.8+ 3.3°. Bone union time averaged 18.7 weeks. As complications, there were one deep infection and two breakages
of distal interlocking screw. In additional surgery, there were 1 debridement and soft tissue flap, and one dynamization of nail at postoperative 12
weeks.

Conclusion: Interlocking intramedullary nailing is one of safe and reliable method for distal metaphyseal fractures of the tibia, considering less
soft tissue injury, possibility of early range of motion exercise, high bone union rate, and low complications rate.

Key Words: Tibia, Distal metaphysis, Fracture, Interlocking intramedullary nailing
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(C) The postoperative radiograph shows fixation of the tibia using

(B) The preoperative radiograph shows Robinson classification
RT nails of which distal end is cut.

(A) The distal end of RT nail is cut to fix the distal fragment in the
type Il distal metaphyseal fracture of the tibia.

distal metaphyseal fracture of the tibia.

Fig. 2. Photograph of RT nail.
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Fig. 4. The associated fractures of the distal fibula is reduced and fixed if it will disturb the ankle mortise.

(A) The preoperative radiograph of a 52-year-old female shows distal tibial and fibular fracture.

(B) The postoperative radiograph shows fixation of the fibula with a plate.
(C) The postoperative 2 years and 4 months radiograph shows complete union of both tibia and fibula.



7 ‘IAMﬂ
1%@%%&@9@
— .@%%Vuul,ﬂ%mr« F o
I Muo_.oﬂﬂﬂoé.ﬂqu ﬂnAoﬂLLa:u
o = E o< um T om No o N m oF T ol = — P
N RN w | B ofo W P o gb W1Mﬂﬂmomou1m
S S M x ) Oﬁ 0 =0 H e 1 Hn ok 5 e =)
ﬂ&%ﬂﬁwwgiﬂ%n@ﬂﬁ@u@x a.zu_%%%ﬁ aﬁ.zeﬁnbﬂ%%juﬂm
e T PN E £ ol T w o w Fog oo F o = ool 7
ngl_%ﬂzebmﬁog.mﬂ R N LI " N g ow N
& T W X 1%}; Oﬁ N He w9 o © 1FLE,|7ZO o 12
&0 S| 2 g g 5 wrmﬁ.ciwqwﬂmﬂ1%%%%5%%@%& ﬂqwr%ﬁammo%wm%omﬁﬂ%%i_hpn
& = S | © S S B el _Etc,ﬁﬂrﬂwﬂaﬁo]c,ﬁwlu}ﬂnﬂ ﬂﬁi, o.w,mu_x iio%ﬂan —_
A0 | 2 |o W o R oq = 1uﬁ_x1u1_|7yoﬂ|% Mo oF T R ) BT
= o IRy of 2 R D o T g % W o =T % 3 o)) TN o oo ol
= A ooy A B om we = IS T o 3N~ oo Ju A E 3 o)
i 8 © 3 o X Zo T B T ™o T T oo HT%1§_xQ W e o T I
= N P = o T HN ) X 0 q %0 ~ o W) 7 X w o= B N o 2h o e X = Mﬂ T
i 21ef 2 & B iﬂohvt%mmﬂwmﬂma%ﬁd.%%%mmmEWﬁ %Mwmr,wm%mumaJMEM%%&.%%
- 22} c | D L i - 4alrn_u i Z_ﬂ% X o5 X a,ﬂ fadl 2 oo B X TS o oo
0l 5|FE 3 = G xl%xxu%% RO o ° ﬂ]%iAx%L "oy R
21_12_0 B X - el H MﬂTAé Ar o — _su1y|
_.Io o EE ‘_Iryl EE 0 ) l NS o — 1 Z‘.w = owH ﬂ 2 X m_/” o JD o GLO ' E 12
Ul & © = X = o = % Bk = %0 N Mo fn 9 5 g o
< o = R g TR E 2 g =R TR TR B G R O =L s S S
- ol=-g/<4 ¢ o e gt ™8 m® LR - MR F & % B
J_;m_m =i g » 2 g thmrm%omzzdrﬂmﬂzewleﬂmn%zfloﬂ% m@uf%‘m@mﬂ“mﬂ%mwwﬂ%ﬂ%wumﬂ%
l Bl XU 2 g N AT "R o S~ M T Mo —~ & b ! Hn K] o O o T
o_n._ m & W m EE 7L lE jatiag EE Oﬁ o X o — ﬂ PL“ T ﬂma ‘U| > o 0 EA JU Z-* ﬁl A R Lt ﬂl i_l = T l
i 8 = 44%Luizo - ) %urlef% g%zﬂﬁé%_d@_ﬁo
Tl - < MﬂmﬂiﬂuTxx o Hr o "o JK =& ® HT]V# ol o X3 = o
2 > o T _ Il ol o R R H D 2 N &
I | B R %9ﬂ@%ﬂﬂu%ﬂ%@ﬂ%%%gg% PRLB D T g S i AN
N g S = g%mﬂgaﬁoﬂ%%@mfovuﬂ = & oja%m;oahvmq%%ﬂﬂn;wﬂE
. = = 0 — R f _ N = ~N m I~ = K o ~ ‘LIA
KH m < S ﬁoﬁﬂromw.l AR X T 1m_|. R o — ﬁl,mﬂmt o H N X | = o
R - S 212034}) el i N 5 N = 0 Urzeox
20 =3 > 5 = o) N i T ™ A o TS g M ~ . N LG NoEe ) A
< g m_a)w %Lﬂlgﬁo@@%oz_;%%ﬂ%%%b%ﬂ%%%;%%ﬂa?
zL 8 Yo == = o ™ W o ok B = AR X
..m g %.(H\ © me tlo o8RO == ~ = - iL %0 %o T CW_L ;ou Z w3 OB o
s} 2 25 g s .= HoE e % o H xR o= S —
& S 5% =S LR N A i =
o 5 5= ¢ R b 2 PE X 7
2 S €5 8 © 3 : o R £~ ] mﬂ.m.ﬂlﬂ ~
= S S = T M3 ~ © & — =73 N
&l > <= N ~ d.xﬂoﬁolﬂ =) = o T =
o T ;OL lE "o (e} s m:/ JE. ﬁo —~ o JEIL el o ~o
~ K T R 1,o|50m|00 Mﬂi,of P AM»lH "
o~ AT%%QZ 4x-¢a%m WMMI.,A T
& o o o S TS T m BE o, TR B np o)
< -~ n o OT\I‘%H yhOMﬂ,IAl HO_IW_]( _U]‘WM
&= 0 ~NoQ ﬁoﬂlau © o K = n 5o Moo g N
= 89 o T ™ - [ = o — B o N i o
g |Ps oo S gy B 3 = . - 8 R o)
= |F= w0 T Bprw wmm%%w a7 T oy W
= = L o= — —_
S T oo SH T o N T -} R oo T )
@ —~ - NN = <o [ 8% Y — ° O.,Anﬂr I w
= g8 - e WTMMW& ﬂﬂ%wﬁﬂﬂ m%ﬂuwvﬂ MET_D_ = el
= 1<l = w3 =1 | ! s hl. s
g |oL T e A AL R K T P e W
S R n o R T )
cc T o S drgo o =R LT g AT i
=2 TR R g m%%%% TR AR N X
3.8 H o o7 o © 5§79 o = ;@ o M o X oo i o))
=z 2 = T oo W B E R qu ﬁw_ﬁmﬂﬂo s o i
%nla 5 < el q._.o.hUQu.1rLo . T N /\.M:T/ ]_l,._ o
535 2 5 . B £ © W lo zr o ) WL -
Zc g g TRRE L Bl § % LI I oD by 5
g2 = £ o W ! CE® R o Zl R 50 &Mw,@_ﬁ 2
i T - - I 5 i ox
28 2 3 I T U I E I LoRZ
B S S - ir X 3 S T oo S ST = v ) oF
© &) e = N 0 5 R A R e
) g B = 2 B %X . rors N
25 g 3 < ° = o o 5§z LB o mnla_wwzf
g2 B o & = = =P i O N N2 o
32 @ 8330885.- = - R w2 )N
@5 2 = ° 3G Ay W
=g 5 g © R
L ., S O
® s =
N~ Tt
Al




8 ol giek, e, 1aH B4 244
e W PHOE HYste] BT Ay AL AR
=5 o 1) =
2 2 Adsgd
1e)9h A FERoR AEEE AP 102 AT 2
ool 5T W ATE A 4 AT Freedman 59&
o Bl FEAL o) 8dle] Any
o} 8%2] 7} W] WGk sjglom, AxpEe] 4
olirel 7 Wae wel A9 4d ilen] 779 o

[e)
o
3 1], 7°,9°9] AF WY 24], 6°9] FTF WY 14
J =

=
it
j‘g
N
B
rd
2
BN E
i,
Kl
)

>0

._\
£
=2
o
N,
rO
=
%
o

= b i,
;

o
fz
38
fd
19
offt
>,
OO::{’
ol
4 ox
ox

w
N
N
2
]3]
o

01i
tlo
ne
32

WE A SR, 2799l IC $EEE A

o, 949 g Lt F40) FAsknel e
S

J O k3o
‘ 32 %

s % o
3 A
=
2 g
o =
i3] iy
Mo X
X =
T
B ol
AU
oo
i Jo
L
oo
T
Mk
i)

o
o

>~
=

- Poller YAE A}
ool A AT FEMe] HHER AGE ] F
= = AT A=z =
3173k towel clip 55 ©]&3te] IA|Ho=
% o

= =
e §AE FelN B4 oA
q

o o 3

o % oo =
2 M
f

Rl
L T ool n
gl T

to ml mH g Ipr oo
re

2
jins

74 =

[ -
A A9 IR Fdold HAAE T B4
Ae AF 229 &2 HAxdgsla 7] #4d 253 71
SO B I AEHEe] 1 Tl o, kst

279

1) Asche G: Results of the treatment of femoral and tibial frac-
tures following interlocking nailing and plate osteosynthesis.
Zentralbl Chir, 114(17): 1146-1154, 1989.

2) Baird RA and Jackson ST: Fractures of the distal part of the
fibula with associated disruption of the deltoid ligament. Treat-
ment without repair of the deltoid ligament. J Bone Joint Surg,
69-A: 1346-1352, 1987.

3) Bone LB and Johnson KD: Treatment of tibial fractures by
reaming and intramedullary nailing. J Bone Joint Surg, 68-A:
877-887, 1986.

4) Bucholz RW, Ross SE and Lawrence KL: Fatigue fracture
of the interlocking nail in the treatment of fractures of the
distal part of the femoral shaft. J Bone Joint Surg, 69-A: 1391
-1399, 1987.

5) Court-Brown CM, Christie J and McQueen MM: Closed
intramedullary tibial nailing. Its use in closed and type | open
fractures. J Bone Joint Surg, 72-B: 605-611, 1990.

6) Freedman EL and Johnson EE: Radiological analysis of
tibia fracture malalignment following intramedullary nailing.
Clin Orhtop, 315: 25-33, 1995.

7) Gustilo RB and Anderson JT: Prevention of infection in the
treatment of one thousand and twenty-five open fractures of
the long bones. Retrospective and prospective analysis. J Bone
Joint Surg, 58-A: 453-458, 1976.

8) Hahn D, Bradbury N, Hartley R and Radford PJ: Intra-
medullary nail breakage in distal fractures of the tibia. Injury,
27(5): 323-327, 1996.

9) Henley MB: Intramedullary devices for tibial fracture stabili-
zation. Clin Orthop, 240: 87-96, 1989.

10) Krettek C, Stephan C, Schandelmaier P, Richter M, Pape
HC and Miclau T: The use of Poller screws as blocking
screws in stabilising tibial fractures treated with small dia-
meter intramedullary nails. J Bone Joint Surg, 81-B: 963-968,
1999.

11) Mosheiff R, Safran O, Segal D and Liebergall M: The
unreamed tibial nail in the treatment of distal metaphyseal
fractures. Injury, 30(2): 83-90, 1999.

12) Muller M, Nazarian S, Koch P and Schatzker J: The com-
prehensive classification of fractures of long bones. Edited,
Berlin, Springer-Verlag, 1990.

13) Oestern HJ and Tscherne H: Pathophysiology and classifi-



280

cation of soft tissue injuries associated with fractures. In:
Tscherne H, Gotzen L, eds. Fracture with soft tissue injury.
Berlin, Springer-Verlag: 1-8, 1984.

14) Olerud C and Molander H: A scoring scale for symptom
evaluation after ankle fracture. Arch Orthop Trauma Surg,
103(3): 190-194, 1984.

15) Oni OO, Hui A and Gregg PJ: The healing of closed tibial
shaft fractures. The natural history of union with closed treat-
ment. J Bone Joint Surg, 70-B: 787-790, 1988.

16) Puno RM, Teynor JY, Nagano J and Gusilo RB: Critical
analysis of result of 201 tibial shaft fracture. Clin Orthop, 212:
113-121, 1986.

17) Richter D, Hahn MP, Laun RA, Ekkernkamp A, Muhr G
and Ostermann PA: Ankle para-articular tibial fracture. Is

osteosynthesis with the unreamed intramedullary nail adequate?.

Chirurg, 69(5): 563-570, 1998.
18) Robinson CM, McLauchlan GJ, McLean IP and Court-
Brown CM: Distal metaphyseal fractures of the tibia with

£l
0g!
-
et
O
10
i
=
ol
oy
a2
og

minimal involvement of the ankle. Classification and treatment
by locked intramedullary nailing. J Bone Joint Surg, 77-B:
781-787, 1995.

19) Ruchholtz S, Nast-Kolb D and Schweiberer L: Intramedul-
lary nailing of lower leg fractures with minimal soft tissue in-
juries. Orthopade, 25(3): 197-206, 1996.

20) Trafton PG: Closed unstable fractures of the tibia. Clin Orthop,
230: 58-67, 1988.

21) Yang IH, Yang KH, Han DY, Park HW and Oh HC: Inter-
locking nailing for tibial fractures. J Korean Fracture Soc,
8(3): 538-543, 1995.

22) Yang KH, Han DY and Park SJ: Intramedullary naling in
distal tibial metaphyseal fracture. J Korean Orthop Assoc, 35:
325-331, 2000.

23) Yang KH, Han DY, Park SJ, Yoo HW and Yang KW: In-
tramedullary nailing in distal tibial fracture. J Korean Fracture
Soc, 12(4): 901-908, 1999.




