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— Abstract —

Comparison between Interlocking IM Nail and Ender
Nail in the Treatment of Shaft Fracture of the Tibia

Dong Chul Lee, M.D., Sang Ho Lee, M.D. and Se Dong Kim, M.D.

Department of Orthopaedic Surgery, Yeung Nam University Taegu, Korea

The shaft of tibia is prone to the open wounds owing to the subcutaneous location and poor muscu-
lar envelope. The open wounds frequently result in the severe complications and major disabilities,
such as infection, delayed union and nonunion. The choice of treatment should be considered cau-
tiously. The intramedullary fixation of the shaft has the advantage of early weight bearing as well as
relative firm fixation. Sixty four cases of fracture of the tibia shaft were treated with interlocking IM
nail(38 cases) or Ender nail(26 cases) from December 1985 to January 1993,

1. The most common causes of the tibia fracture were the pedestrian injury and motorcycle acci-
dent.

2. There was no difference in operation time between interlocking IM nail group and 5 weeks in
Ender nail group. the average time of operation was about 70 minutes.

3. The mean time of cast support was 2.5 weeks in interlocking IM nail group and 5 weeks in
Ender nail group. The mean duration of nonweight bearing was 7.6 weeks in interlocking IM nail
group, 9.2 weeks in Ender nail group.

4. The mean duration of bone union was 18.7 weeks in interlocking IM nail group, 21.4 weeks in
Ender nail group. The interlocking IM nail group seemed to obtain earlier bone union(2.5 weeks)
than Ender nail group, but there was no significance in statistical analysis in the bone union time
between two groups.

5. Angular deformities were found in 3 cases in interlocking IM nail group and 4 cases in Ender
nail group, which occured in the communited fracture and both ends fracture of the tibia shaft, seg-
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mental fractures. Delayed union was also occured in 5 cases in Ender nail group and 3 cases in inter-

locking IM nail group.

Key Words : Tibia, Shaft fracture, Ender nail, Interlocking IM nail
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Table 1. Cause of injury

Cause Ender nail(%} IM nail(%)
Traffic accident 19( 73%) 27 M%)
motocycle 6 7
pedestrian 8 18
automobile 4 2
bicycle 1 0
Slip down 3( 11%) 3 13%)
Fall down 1( 4%) 3 B8%)
Industrial 2( 8%) 1( 3%)
Others 1( 4%) 2( 5%)
Total 26(100%) 38(100%)
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3. Sty

FitEdege B2 &4 134 (26%), £94 &
A 1081(20%), HEE 4 58 (100%), =F I
3 79 &M= Y48t (Table 2).

Table 2. Associated injury

Number of patients

Associated injury

Ender nail  IM nail -
Skull fracture and Cbr contution 4 9
Ankle injury 4 6
Femur fracture 4 1
Multiple rib fractures 2 1
Pelvic fracture 1 1
Humerus fracture 0 1
Others -] 9
Total 23
4 SHER

A8 H 2L 249 ¥ o ASIF 3
o2 2% (Fig. Dagder, A% 3L 923
2 A1¥E UAE, AYE AHY, ASYEE 33le
Z AEFsHed, BY IS HAA4Y (wedge) T
A2 Bl A 4438, B2e ¥ 44% (bending
wedge), B32 Al# d4Ye= CY AL BEF
(complex) 42 Cl1& W%, C2v 4%, C3
T Yoz AERIEHTable 3). < 3
A} Enderd T 268 = A o] 9 (35%)
g AR Eg e, AY g8, BY 133, CHe] 53
At 2§ FFF 7 3828 F S 4] 134
(34%) & AA 3o, A% 154, BYE 218, CY¥
24 & AAsAc A EFe 4w By
CHe] gREE AXsYD, Gustilo-Anderson 1
 (142) <] 23 (8#]) 2} @3ich

b, $4F gIx| Ha} AlZ

W 2ol 54 AdSgen, SRENe
2 Aste] B A7t $A @ 144 25 A
& #ol| pedgon], Enderd 72, 2@ I+
% 7e9th (Table 4).
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Enderd 3 ¥4 492 Image Intensifier

Fig. 1. ASTF classification

Type A Simple fracture

Al Spiral

A2 Oblique

A3 Transverse
Type B Wedge fracture

B1 Spiral

B2 Bending

B3 Fragmental
Type C Complex fracture

CI Spiral

c2 Segmental

C3 Irregular
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Table 3. Classification of fracture(ASIF)

ENDER nail IM nail
ASIF
No. (open fx) union time (wk) No. (open fx} union time {wk)
A 8 ) 209 + 7.2 15 2 16.1 + 3.3
Al 2
A2 3 8
A3 5 5
B 13 3) 186 + 4.8 21 (9} 202 + 6.8
Bl 1 3
B2 i2 16
B3 2
C 5 @ 296 + 6.7 2 (2) 22028
Cl 1
C2 4 2
C3
Total 26 9) 214+ 7.1 38 (10 187+ 5.8

Table 4. Time interval between injury and operative{wk)

Interval ENDER M
0- 7 9 19
g-14 10 12

15-20 3 2
21- 4 5
Total 26 38
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DR H98E SHe] & AS S/Ee M F
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+& /Y N7E A

Table 8. Cast support and time of weight bearing . (wk)

ENDER M
Cast support 6.0+ 3.1 2.7+ 38
Time of weight bearing 9.2 + 4.7 75+ 42
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Table 6. Union time in open and closed fracture

T 4R 29 1/3 54 9 $9 1/3 #9004 18.6
F 44 1/3 2904 243, B2 FERA 29
FZ 99 83 92 23 23H4M 7 /7Y AT
dele 73] gldled @Y 54 TdaMe =
5 VI 29 1/3 F8904 205, 29 2 99
1/3 FARAA 183, ¥4 FEHdAN 22532
Elvt 29 33 @ B3 2HNAA {5 AR
£ A% UtHTable 7).

T B FToiM B 24, 29 3E %
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Axich,

b HHZE
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SRR A 4 FAA 1894 A3 ¥

ENDER nail IM nail
PFracture
No. (open fx) union time (wk) No. (open fx) union time({wk)
Closed 17 186 + 6.5 25 166 + 5.8
Open 9 26.7 + 3.7 13 226+ 4.0
{Gustilo-Anderson)
Type | 3 267 x 2.3 11 229 x 36
Type 2 6 26.7 + 6.0 2 210+ 4.2
Total 26 214 = 7.1 38 187 + 5.8

Table 7. Location of fracture and union time

ENDER nail IM nail
Location
No. {open fX) union time (wk) No. (open fx) union time(wk)

proximal 1/3 4 86+ 4.1 2 200+ 00
Middle 1/3 14 186+ 49 27 185+ 64
Distal 1/3 3 240 + 108 7 18.1 £ 5.0
Segmental 5 290+ 70 2 220+ 29
Total 28 214+ 7.1 38 187 + 5.8
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Table 8. Complications

ENDER M
Angulation 4(40%) 3( 37.5%)
Valgus(>5°) 2 2
Varus(>5") 2 2
posterior angulation(>10") 1
L.OD
Ankle L 10%)  1( 12.5%)
Infection 1{ 12.5%)
Delayed union 5( 50%) 3{ 37.5%)
Total 10(100%)  8(100%)
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Fig. 2- A, Preoperative radiogram of left tibia(type A2), of 17 years old male, showed very unstable fracture. He had
also bilateral femur fractures.
B. Unilateral fixation of Ender nail was performed because severe soft tissue injury was occured in medial as-

pect of tibial. The status of fixation was not rigid.
C. Postoperative 30 months radiogram showed complete union but varus deformity(12°) was seen due to im-
proper fixation.
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PIE PR T

A. 49 years old female had open segmental fracture of Right tibia(ty-
peC2).

B. Postoperative 4 weeks radiogram showed incomplete reduction
and valgus angulation.

C, Postoperative 24 weeks radiogram showing the evidence of union
with mild valgus deformity.

D. Postoperative 2 years radiogram showed complete union but val
gus deformity(5° ) was seen at distal tibia.
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Fig, 4-A. A 40 years old female with Lt. tibia fracture(type B1) was associated with ipsilateral bimalleolar fracture of
ankle.
B. Closed reduction and interlocking intramedullary nailing was performed simultaneously bimalleolar fractu-
re was treated with K-wire, plate and screw. This radiogram showed post-op 4 weeks x-ray.
C. Postoperative 16 weeks radiogram showed bridging callus formation at the fracture site.

Fig. 5-A. A 4] years old male was injuried with open tibia fracture(type B1) also associated with head trauma and

facial bone fracture.
B. After interlocking IM nailing, postoperative 4 weeks radiogram showed mild valgus angulation and protru-

sion of nail tip due to improper selection of nail length,
C. Posteoperative 20 weeks radiogram showing the evidence of union with sufficient callus formation.
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