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The Treatment of Open Tibial Fractures by Ender’s Nailing
Sang Ho Ha, M.D. and Sang Hong Lee, M.D.

Department of Orthopedic Surgery, College of Medicine, Cho Sun University,
Kwang Ju, Korea

The treatment of open tibial fracture has become one of the most controversial subjects
in orthopedic surgery. Recently flexible intramedullary nails have been used successfully in
treatment of Type I, I open fractures of the tibial shaft. In this paper we are reporting
our experience with the method in 20 open fractures of the tibia in 18 patients.

The results were as follows.

1. The patients were predominantly more common in male(90%) and the average age was

42.7 years old and the most common cause of fracture was traffic accident.

2. The most common site and shape were at midshaft and comminuted fracture.

3. With early operation the incidence of infection was greatly reduced and wound healing
was relatively rapid.

4. The patients were applied with long leg or P.T.B. cast for at least 4 weeks in order to
the prevention of re-displacement.

5. The average healing time was 17.7 weeks in 14 cases and union was most rapid at up-
per third and Type I fractures.

6. The complication was developed in 14 cases, 3 cases of delayed union, nonunion and
ankle stiffness was seen respectively.

7. Infection rate was greatly reduced because Ender’s nailing procedure was easy to per-
form, operation time was shortened, good fixation and alignment of fracture fragment
was done without periosteal stripping. '

8. Ender’s nailing is considered to be a good method in the treatment of open tibial frac-
ture associated with soft tissue injury and multiple injuries.
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Table 1. Age and sex distribution

Age/Sex Male(%) Female(%) Total(%)
20~30 3 3( 16.7)
31~40 5 5( 2..8)
41~50 2 2 4( 22.2)
51~60 3 1 4( 22.2)
Above 60 2 2( 11.2)
Total(%) 15(83.3) 3(16.7) 18(100.0)

¥

Table 2. Causé}ﬁ, of injury

Causes No. of patient

Traffic accident
Pedestrian
o Car passenger
Motorcycle
Bicycle
Direct blow
Fall down

Total 18
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Table 3. Site and shape of fracture
No. of
Site/Shape Transverse O- O cases Comminuted Segmental Total(%)
Oblique  Spiral
Proximal 1/3 2( 10.0)
Middle 1/3 3 1 5 10( 50.0)
Distal 1/3 1 2 4( 20.0)
Segmental 4 4( 20.0)
Total 4(20.0) 1(5.0) 2(10.0) 9(45.0) 4(20.0) 20(100.0)
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Table 4. Classification according to the severity of injury(by Gustilo and Anderson)

Degree No. of case

Type 1 . An open fracture with a wound less than 1lem and clean 9

Type 1 : An open fracture with a laceration more than lcm long 7
without extensive soft tissue damage, flap or avulsion

Type I . Open segmental fracture. Open fracture with extensive soft

tissue damage. Traumatic amputation

IM-A : Gunshot injuries(adequate soft tissue coverage of the fractured 1
bone despite extensive soft tissue lacerations flaps, or high-
energy trauma regardless of the size of the wound)

II-B : Farm injuries(extensive soft tissue injury with periosteal stripping 2
and bony exposure, usually associated with massive contamination)

M-C: An open fracture with associated vascular damage requiring repair 1

Total

20

Table 5. Other associate injuries

Injury No. of case
Ipsilateral fibular fracture 11
Ipsilateral femur fracture 6
Head injury 5
Chest and abdomen injury 5
Damage to knee 3
Damage to ankle and foot 3
Fracture of spine and 3

pelvic bone

Others 4

Total 40
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Table 6. Degree and interval from injury to operation

Degree/Op. time 1 days(immediate) 1 wk 2 wks 3 wks 4 wks Total
Type 1 2 3 3 1 9(45%)
Type I 3 2 1 1 7(35%)
Type I 2 1 1 4(20%)
Total(%) 7(35.0) 5(25.0) 4(20.0) 3(15.0) 1(5.0) 20(100)
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Table 7. Interval from operation to radiological union

7-A : Site of fracture

Site/duration(wks) 12 16 20 24 28 Over 28 Total
Proximal 1/3 1 1 2
Middle 1/3 2 3 3 1 1 10
Distal 1/3 1 1 1 1 4
Segmental 1 1 1 1 4
Total 1 4 5 4 3 3 20
7-B : Shape of fracture
Shape/duration(wks) 12 16 20 24 28 Over 28 Total
Transverse 1 1 1 1 4
Oblique 1 1
Spiral 1 1 2
Comminuted 1 2 2 1 1 2 9
Segmental 1 1 1 1 4
Total 1 4 5 4 3 3 20
7-C : Severity(degree) of fracture
Degree/duration(wks) 12 16 20 24 28 Over 28 Total
Type 1 1 3 2 1 1 1 9
Type I 1 2 2 1 1 7
Type I 1 1 1 1 4
Total 1 4 5 4 3 3 20
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Table 8. Complication aA A7t =R @gtorn FL£AolFo R g
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Fig. 1-A. 37 years old male patient with type I open fracture of both tibial shaft and seg-
mental fracture of right fibula.
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Fig. 1-B. Ender nailing for both tibia fracture was performed as well as Rush pin fixation
for fibula in order to get additional internal support.

Fig. 1-C. 6 months after removal of Ender nailing showing complete radiological union.
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Fig. 2-A). 53 years old male patlents with open segmental fracture of tibia. B) Ender nailing

was performed immediately after injury.
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Fig. 2-C. 8 months after removal of Ender
nailing showing complete radiological union.



Fig. 3-A). 31 years old male patient with open commmuted segmental fracture of tibia and
fibula. B) Ender nailing was performed at 3 weeks after injury.
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Fig. 4-A). 29 years old male patient with open comminuted segmental fracture of tibia and
ipsilateral fibula fracture. B) Ender nailing and Rush pin was performed immediately after in-

jury.

Fig. 4. 12 months after removal of Ender
nailing showing complete radiological union.
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