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A Clinical Study of Closed Flexible IM Nail for Fractures of Distal one-third
of the Tibia

Hyung Ku Yoon, M.D., Kwang Pyo Jeon, M.D., Kuk Whan Oh, M.D., Dong Jun Kim, M.D.
and Ki Dong Jung, M.D.

Department of Orthopaedic Surgery, Sung Ae Hospital, Seoul, Korea

Fractures of the tibia are frequently encountered in mordern civilized society. Especially, those in
distal 1/3 of the tibia have so many problems, such as angular deformity, osteomyelitis and
nonunion because of anatomically scanty soft tissue.

Many modalities of the treatment of fracture of distal 1/3 of the tibia were introduced. Among
them, interlocking IM nailings were considered as one of the best modality. But, in interlocking IM
nail, reaming of the medullary canal which destroys the endosteal circulation and causes thermal
necrosis of the inner aspect of the cortical bone results in delayed union. And also, procedure for
distal screw fixation is difficult and time-consuming.

As for using flexible IM nails for fractures of distal 1/3 of the tibia, it was considered as not so
satisfactory method due to lack of stability of fixation. However, the stability of fixation can be
strengthened with fanning of the nails in distal fragment, using more than 3 nails and delay the
protected weight bearing.

Authors studied 25 cases of fractures of distal 1/3 of the tibia treated with closed flexible IM
nailing at Sung Ae General Hospital, from July., 1987 to July., 1989, and obtained following
results:

1. Among 25 cases, 4th decades were most common and males were more commonly involved.

2. Traffic accidents were the most common causes of injury and majority of 16 open fractures
and 19 comminuted fractures, were caused by high energy mechanism. Among open fractures,
type I were most common.

3. Two angular deformities less than 10 degrees, one proximal migration and one checkrein de-
formity were observed as complications, but, no clinically significant complications were noted.

4. The time for radiological union were 14.5 weeks in group without fibular fracture and 15.1
weeks in group with fibular fracture, and 14.0 weeks in closed fracture group and 17.2 weeks
in open fracture group, and average in 15.6 weeks.

Key Words : Closed flexible IM nailings, Fracture of distal 1/3 of the tibia.
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Table 1. Type of fracture

Type Closed(%) Open(%) Total(%)

Transverse 1( 4) 1( 4)
Oblique 1( 4) 1C 4)
Spiral 3(12) 1( 4) 4( 16)
Comminuted 5(20) 14(56) 19( 76)
Total(%) 9(36) 16(64) 25(100)

Table 2. Type of open fracture.(by Gustilo and
Anderson)

Type No. of patients
I 4

I 8

Ma 3

mhb 1

Total 16
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Table 3. Classification according to the seve-
rity of injury(by Ellis)

No. of

Degree of severity cases(%)

Minor:Undisplaced, angulated, mi- 5( 20)
nor degree of comminution or
minor open wound

Moderate: Completely displaced, mi- 18( 72)
nor degree of comminution or
minor open wound

Major:Completely displaced, major 2( 8)
degree of comminution or major
open wound

Total 25(100)
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Table 4. Number and portal of entry of nail
(Average duration between op. and weight
bearing)

Average
No. .Of Portal of entry No. of weight bearing
nail case .

duration
Med 1 Latl 3
Med 2 1

2 Lat 2 1 5.7 wks
Other 1
Med 2 Lat 1l 12

3 Lat2 Med1 3 5.1 wks
Med 3 1
Med 2 Lat 2 2

4 5 wks
Med 3 Lat 1 1

Table 5. Duration of union after flexible IM
nailing

Duration -12 -16 -20 -24 over

Type wks. wks. wks. wks. 24wks, 2VEre8®
Open 7 6 2 1 17.2 wks.
Closed 5 3 1 14  wks.
Total 5 10 7 2 1 15.6 wks.
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Table 6. Duration of union with or without fi-
bular fracture

Group No. of Average healing

pts. time
Fibular fracture(—) 4 145
Fibular fracture(+) 21 15.1
proximal 1/3 6
middle 1/3 7
distal 1/3 8
A t}(Table 7).
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Table 7. Complications
No. of Case

Complications

Malalignment
post. angulation(<10)
med. angulation(<10)

Proximal migration of nail
Shortening( <2 cm)
Ankle stiffness

Checkrein deformity
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Fig. 1. A) Distal tibia open comminuted fracture, Gustilo type I, in 58 y-o male. Initial radio-
graphic findings. B) Radiographic findings of postoperative 17 weeks, showing bone union.

..

Fig. 2. A) Closed comminuted fracture of the distal tibia and fibular in 52 y~o male. Initial radio-
graphic findings. B) Radiographic findings of postop. 16 weeks, showing bone union.
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