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— Abstract —

Treatment of the Fracture of Distal Tibia with the Intramedullary Nailing
{ Comparison between Ender and Interlocking Nailing )

Sang Ho Ha, M,D,, Jae Won You, M.D,, Byoung Ho Lee, M, D,
Department of Orthopedic Surgery, College of Medicine, Chosun University Hospital

Authors reviewed 42 fractures of distal tibia fixated with Ender nails{Z4 cases) or
Interlocking nails{18 cases) at the Chosun university Hospital from 1986 to 1992,

The purpose of this study is to compare the bony unien, the complications and the
functional results of two groups(Ender nailing group and Interlocking nailing groupl.

The follow-up period was average 19 months{range, 12 to 36 months)

The results were as follows

1. The most common causes of the injury were traffic accidents(36 cases!.

2. In the Ender nailing group, 8 cases are closed fractrues and 16 cases are open
fractures. Among 24 cases, 14 cases are simple fractures and 10 cases are comminul-
ed fractures. In interlocking nailing group, 7 cases are closed fracture and 11 cases
are open fractures. Among 18 cases, 8 cases are simple fractures and 10 cases are
comminuted fractures, .

3. The average radiologic union was obtained at 19.3 wks in Ender nailing group,
and 18.1 wks in interlocking nailing group.

4., Major complication was a delayed union in both group(5 cases-Ender nailing
group, 3cases-Interlocking group).

5. According to the criteria of functional results by Klemm and Borner, we
obtained a 87.5% of Excellent and good results in Ender nailing group(21 out of 24
cases) and 94.4% of Excellent and good results in Interlocking group(l7? out of 18

BoEe 03 A7 gk Zeen 8y agedads FEEUE
Boefe A193F SICOT 793 Seoul AAIMS ol HAEUE.

— 711 —



cases}, \6. There was no significant difference between the two groups in stable frac-
tures of distal tibia, so we suppose that Ender nailing is a good technique in these
cases due to its simplicity and the economic price. But in more unstable fractures
such as long oblique, spiral and comminuted fractures, we think that intramedullary

interlocking nailing is better due to its stability.

Key Words : Tibia, Distal, Intramedullary nailing, Ender nail, Interlocking nailing.
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49 EEE M-St A F5E3LE 2AdAn 24
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AAEL 19869 3¥RE] 1992 39t =4
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Table 1, age & sex distribution

1ERE 3dzir] A7 2hestde 42¢8 (Ender
3 :24%, Interlocking® 188 & vluEMsied &
#Haats @ Rashs wlelrl

1. salE4 % d2t
1 o3 3 gdEx

Ender®d Atd+e Ha#d%& @xb 3414, «
2 3814012l Interlocking® AMsle& @
38.84], oz} 390412 30~404e] #&EV] A
A oggih AWe Enderd Atddel @A 169
66.7%), <= 89 (33.3%)°19 3, Interlocking
A AFTe gk 139 (72.2%), <2k 59 (27, 8%)
o2 grprt ZhFeljA] wjeld Azlgtdch(Table

239108 Ender AYTolM mEADZY 20
W2 7 wkm, FEalaoh 28, 4k Alsivl 1
d, A 1893, Interlocking® Aol
e 2BAIRZE 1682 P Bekn, FeEAkast 1
), AF stde] 189tk (Table 2).

Group Ender Interlocking
Age Sex Male Female Total(%) Male Fernale Total{%)
below 20 1 1 2( 83 - -
21 - 30 4 1 50 20.8 3 1 4(22.9
31 - 40 8 3 11{45.8 5 2 7(38.9
41 - 50 2 2 41 16.7 3 1 4(22.%
51 - 60 1 - 10 4.2 1 1 20111
81 - 70 - 1 1( 4.2 1 - 1{ 56
Total 16(66.7 8{23.3 24(100. 0} 13(72.2) 5(27.8) 18(100.0)

- 712 —



Table 4, Associated irjury

Causes\Group Ender Interlocking Causes\Group Ender Interlocking
Traffic accident 20 16 Ipsilateral fibular fracture 17 14
Yassenger 14 10 Ankle fracture & Foot injury 4 3
Moti}rcycle 4 4 Forearm bone fracture 2 1
Pedestrian 2 2 Femur fracture 1 -
Fall from height 2 1 Knee injury 1 H
Industrial accident 1 - Chest & abdominal injury 1
Direct blow 1 1 Head trauma - i
Total 24 18

3. BEol g I LM o

Ender® Alaels #2485 1691466, 7%) oA
HgE I Gustilo ¥7e] elsled [dHel 8
dl, 1@l 58, Bd¥el 3efelzien, vujal g
(33.3%) 7 dSdolgich, B9 28 e 24
4 el 108, &) 8a, Aol WAEd
P69t Interlocking® AYdde 2 1849
F U6 1%) 7 Edelsln BFol s
[ &e] 58], [%0] 48, T¥ol 2812l en, vn
A 3#1(38.9%) 7F A AFHelgict, 24 P B
i el 108, Abdoluh Ut 2] 58, &
Fd o] 3ol Table 3.

i

5 AV & U

FEA7e G 2% F4% A F
ghibol g 8148 Axe wel e 2
Zlel Algstaat stgen Enderd AT A%
A 24 16dF 183 1382 Tl $4 2
4 &g on, Interlocking® 4AH4se 2%
Ak B3 1S [ e 4eelM s
o sastdcHTable 5). & AEYY ol&y
9 e 23R 5em Y Alelo] HHE e
2 Agten, Enderd Addold B4 &
& 4% B4 A8 Y 8] 38 A 0
o RERT o @ol Heolg A%, FHel s
Bdsn zF g8 Ay A g83y &4 4
% osteopenia 59 A%E HHLZoR A9Ed
T AE oY U, &M 3-8 Enderd &

Fnderd Atg® 2483 17404 283 Table 5, The interval from injury to operation
Interlocking® A& 188135 14uol E29 ) Time/Group Ender Interlocking Total
# #e] gRtEdn EE FHo A &40 Emergency (1 day} & 4 2

R - Within 1 week 8 6 14
pad i) =3 1N s

tzk 29 %'x«.iﬂc"{ 5 3}2]f’ﬂ R &40l Bt Within 2 weeks 5 5 10
o, B9 SE4A &4, 5 &4 2L BN A Within 3 weeks 1 1 2
1&8% el Fukiael AKUTHTable 4). Over 3 weeds 2 2 4

Total 24 18 42
Table 3, Type of fracture
;j\':a\,*\“ Group Ender Interlocking
. T Closed Open Closed Open
\We:}unci Type | Typel  Typel Typel Typel  Typell

Type a b ¢ a b ¢

Comminuted 3 3 2 -1 1 4 3 2 - 1

Spiral or oblique 2 2 1 1 - 2 1 1 i - -

Transverse 3 3 2 - 1 1 1

Subtotal # & 5 1 11 7 5 4 11

Total 24 15
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Aelatel 247 @Rt $83 AHARS sl
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cking:15#el9m, A Wnyes AT A
27} 92l (Ender® :6#], Interlockingr® : 34 &
on) ol 5l Bolya=g FAC ARIAUT

{Table 6},

Table 6, Method of treatment according to
the type of fracture

T,

. Group Ender Interlocking
Natlin

Type ™ Meth Closed  Open Closed  Open
omminuted 7 3 8 2
Sprial or oblique 4 2 4 1
Trasverse 7 1 3 -
Subtotal 18 6 15 3
Total 24 18

8. FEF HA

Enderd AHT& & Aol %
=¥ 25 ] & & Ej
] AT B3 $%E Avln o OAE
salclA e 2% 2-35%0 Hn3

& FEE 5}3% #Aestezm, B 24 16

*it % ! 3Add g =] fl8l PTB

g 7 pAske BB A Fpe Bag A
6}&\4.

Interlocking® Atl#9 A5 #4F 2% 3=

Bulky dressing #ted ¥l AA53 5§34 &%
A3 wgEe e AR 39 WA @
| gt £ 3-4F35E BELFS §4IUA
bz Aol Holy 4~6F40 HE e B¥
2 sigon], 8§~10F Aeldl dynamization®& 4
Alshg ek

= Interlocking® AriT3 27 Alsted 22
3 mAol otgl 28l $£&F 23 PTB 42
Bl oF 473 nAstel 2 297 ¢HE ¥
By gars 23 ek

7. *lg #=

DoFe whe wAL AR FAEE A9 273
o] @y el 7hEe] BAED 57 FAEE B4
gle azie]l BAGE TR AR HEHD 245
7} Ansted e FHAMo] Feidan kg Bde
23 Aol AQARTE BT

o470l B8-S 24 4ol weh Enderd
Aele gFHdlA galF TH(87.5%), WldE
g g ApEREdA 68% 5¥ (83.3%), a4 #
AollA 10815 TH{70%) A FHHE B 75

299 THEL H41 Interlocking® AT E
gaadA 3EE 38 (100%), Wi 2 APdEE
5% 42 (80%), ¥4 24 108F 8H(80%)l
N ZHEL B 83.3%9 FHEE BAeH, H

# 2882 Enderd MYTE FEF 19.35,
Intezlockmg B AT e £4%F 181590
{(Table 7, 9.

Klemm# Borner®] 71%# 23 @3 71
wed Enderd AUFE 24d% 158 562
5%}, 6dElE Y3(25%), Ef?ﬁh‘ HE(8 3%, 19
= Ber(4,2%) 08 GEele 87.5%clUeH,
Interlocking® A& 18@13‘ 128 #5166
7%), 5dE %277, 18 HE(5.6%) I
o, 2ae ggdon dsolde 94.4%°1Un
(Table 9).
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Fe¥ “‘%%“‘Oi AA e Enderd AdEd
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Table 7, The time of bony union according to the type of fracture

Type/Time 12 wks 16wks 20wks Z4wks Over 24wks Total

comminuted - - 1/2 5/ 4 1/2 3/2 10/ 10
Spiral or oblique 1/~ 1/2 2/2 1/~ 171 6/ 5

Transverse 1/1 271 3/1 1/~ 1/~ 8/3

Total 2/1 4/5 10/7 3/2 5/3 2

Table B, The time of bony union with or without fibula fracture

TT— Group Ender Interlocking
“Time ™ Vo Union time (wk) No. Union time (wid
Without fibula fracture{ll) 7 18.3 4 17.4
With fibula fracture(31) 17 191 14 18.3
Same level 11 10
Other level 6 4

Table 9, The time of bony union {according to the methed

Group/Time 12 wks 1owks 20wks 24wks Over 24wks  Mean time
Ender 2(8.3) 4{(16.7) 1046.7) 3(12.5 5{20.8) 19.3
Interiocking 15,6} 5( 5.6) 7(38.9) 2{11.2) 30186.7 18.1
Total 3 g 17 5 8

P03, 05, Tested by X'-test

ek S&8 nya AbE ojdeg gy en, 9] checkre-in %] Enderd Argioels 18 %

1l Ap7HE oldwhe Aldsiglon el 271 Aok 253 29% E%c] Enderd AT
AlE BRTE & F A%k Interlocking® 4 A 1d dsed 554 AAF LdEU

el A 37} ‘.%‘Jiﬁ}*ﬁiﬂ%, ol 1de At 2 #% ke g E9de] @dd AeEA ASH
olHEg Al¥ElL, 20 Y] FAF EREE A wiE, #Fay 2 PA TR S99 AR
At ARz e Enderd AEelM 39, sHdxn Mo nger SRTE ddoev S84 7

Interlocking” AsiwrelA 2#7F 2gsded < o] ot 2%lvH (Table 11).

B ARs 994 ABeR ARAUD, FR 0 11, Complications
d 22| Endery HUTI4 34, Interlocking Causes\Group Ender Interlocking
A Aol 18 s ed ole fiel Ad _
@ Agd gysigen AR welagem A R ANR L0 )
FE A2 Enderd el 18l Z2e] @it Ankle stiffness 3 1
7} w4 wele Enderd AIFolA 38wy Angulat‘ion 3 1
Shortening 2 1
e 23 1de 5ol 44F eede e Nail migration 1 -
w, 2ulE 1072 ol 7] AFEetz 8 24s Nonunion ‘ 1
Rovk puE BRUE Dol W BAF HAL  creens o
Interlocking® Aol 20 323 Aol 19
o] dEigled ol A FEYARZ n3E A
o] gloleln} 5 olal ¢4 ojele glich . =82
& ©&o] Enderd AatelA 28, Inter-
locking® 4bdatel A 1o ddstded 48 24 e 1.
A Ede] ddw HSeollen, 1, 5 oldte] 3¢
oz gJaAer 2 Ay s wtes, £ 544 oz} BT READE ¢ #HE AF
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Table 10, The criteria of functional results by klemm and Borner

e Group Ender Interlocking
Result T No. (%) Neo, (%)
Exeellent Full knee and anlke motiuon 15 (62.5) 12 66,7}
Mo muscle atrophy
Normal radiographic abignment
Gaod Slight loss of knee or ankle motion 6 {25.00 5 (27.7
Less than Zem of muscle atrophy
Angular deformity less than 5
Fair Moderate (25 Jloss of knee or ankle motion 2 {83 1 {5.6)
More than 2em muscle atrophy
Angular deformity 5 -10°
Poor Marked loss ofknee or ankle mothion 1 (4.2 -
Marked muscle atrophy
Angular deformity greater than 10°
Aol Type DAY e84 BHE #4399 43 23 AR, £F TRR FA P
Enderd oz Wnadd K-wire® Zdsled 35 Lo 43 /3% 993, 43 d3s
He Adeln, &% 4L F4 PAH A S4aich(Fig 2. A, B,O)

2ol $Hg FFES ¢l Enderd A
Adetdn ddH date featv(Fig. LALB,
.

P
EE

&9 2

14 Gatgats REA0E 98 5 48 49y
Hol #iaA B4 B¥E S 3YA A ulg
Zo Enderd e g dundd K-wired Hhsle]

Fig. 1. A) AB4 years old female patient with open comminuted fracture of dtal ibia.

594 AP 2§93 g 55 3
F Aol WA (Type Ha) A4 EEE 4%
394 Interlocking® & dynamic typef® Ul
Aalgon, &3 13708 FA A AR &

ety

Mg FHEE In, A Ak fest
Ak Fig. 3.A,B,0).

B) Ender nailing was performed immediately after injury.
C) At 14 months after operation. complete radiclogical union was obtaind and Ender nails were

removed
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Fig, 2, A) A 51 years old male patient with comminuted fracture of distal tibia.
Bl Ender nailing was performed at 3 day after injury.
C} At 7 months after vperation, complete radiclogical union was obiained,

Fig. 3. A} A 59 years old female patient with oblique fracture of distal tibia.
BiDynamic interlocking nailing was performed at 3 day after injury.
) At 6 months after operation, complete radiclogical union was obtained.
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Fig. 4. A) 72 years old male patient with severe comminuted fracture of distal tibia.
B} Static interlocking nailing was performed at 5 day after injury.
) At 13 months after operation. complete radiological union was obtained.
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