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A Clinical Analysis of Nonunion of the Long Bones in Lower Extremity

Myung-Sang Moon, MD, FACS, Young-Kyun Woo, MD,,
Kee-Yong Ha, MD. and Gun Yeon, MD.

Department of Orthopedic Surgery, Catholic University Medical College, Kang-Nam

St. Mary's Hospital, Seoul

Although there are several methods for treating fractures of long bones in lower extre-
mity, nonunion has often developed. Cave” (1960) has defined nonunion as a fracture in
which the reparative processes have come to a comeplete standstill,

The factors of nonunion have been known as infection, extensive soft tissue injury, inter-
position of the soft tissue, disturbance of the blood supply, insecure fixation and distraction
of the fracture site.

Authors carried out retrospective study of the 36 nonunions of the long bones of the lower
extremities, who were treated at the Orthopedic Department, Kang-Nam St. Mary’s Hospital
from July 1981 to May 1987, to. find out the relationship between type of fracture and type
of non-union, and the reasons of the non-union of the tibia and femur.

The results are as follows :

1.

Among 36 cases of nonunion, 22 cases(61%) were comminuted fractures, and 8(67%)
out of 12 cases of tibial nonunion were open fractures.

. Hypervascular nonunion was prevalent in femur ; 15 out of 24 cases of femur fractures

were hypervascular, while 7 of 12 cases of tibial fracture were avascular nonunion.

. The main causes of the femoral nonunion were the insecure fixation, failure of

anatomical reduction of the medial buttress at the fracture site, and impaired blood
supply of the fracture ends in orders.

. Among all 36 cases of nonunion 20 cases were hypervascular, and 16 cases were

avascular type. 12(75%)out of 16 cases of avascular nonuion were comminuted frac-
tures.

. All three cases of the femoral nonunion which was induced by the failure of inter-

locking K-nail, had fracture within 75 cm from the interlocking hole.

. Six cases of nonunion having large bone defect and failed nonunion after repeated

bone graft procedure were successfully treated by the graft plus the total invasive
type of electrical stimulator. )
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Table 1. Age and Sex distributoin
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Sex Male Female
Total %
Age Femur Tibia Femur Tibia
-10 1 0 0 1 2 5.6
11-20 0 0 1 0 1 2.8
21-30 5 3 1 0 9 25.0
31-40 3 5 1 0 9 250
41-50 4 2 0 0 6 166
51-60 4 0 3 0 7 194
61-70 0 0 1 1 2 5.6
Total 17 10 7 2 36 100.0
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Table 2. Causes of injury

e 2% 2849 o)

Cause No.of cases %

Traffic accident 32 88.8
Driver accident 2 5.6
Pedestrian acc. 20 55.5
Passenger acc. 4 11.1
Motor cycle acc. 6 16.6

Accident caught by
. 1 2.8

heavy object

Slip down 3 84
Total 36 100.0

Table 3. Classification by fracture type

L N\Site Femur Tibia

Total %
Type Closed Open Closed Open
Transverse 2 1 0 0 3 83
Oblique 5 0 1 3 9 250
Comminuted 12 3 2 5 22 611
Segmental 1 0 1 0 2 56
Total 20 4 4 8 36 100.0
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Table 4. Type of nonunion

T Sub Femur Tibia
ype ubtype Closed Open Closed Open Total %
Elephant foot 5 1 1 0 7 194
Iif)ﬂf:gic“lar Horse hoof 5 0 0 1 6 167
Oligotropic 3 1 1 2 7 19.4
Torsion wedge 1 0 1 0 2 5.6
Avascular Comminuted 6 2 1 3 12 33.3
nonunion Defect 0 0 0 1 1 2.8
Atrophic 0 0 0 1 1 2.8
Total 20 4 4 8 36 100.0

Table 5. Material and level of the metallic
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Material Failure level No. of cases
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plate site ; empty hole 3
Distal of the
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Angle blade Fracture site 1
plate
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Table 6. Causes of the metallic failures

Material Cause No. of cases
Varus plating 1
Compression Absence of the
plate medial buttress 3
Combined 3
Interlocking . .
K nail Fatigue failure 3
Endernail Absence of the
! medial buttress 1

Angle blade Varus tilting + Absence

plate of medial buttress 1
Total 12
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Fig. 1. (Case 1) : A) Defect nonunion of distal tibia in 38-year-old man. Posttrauma 14 months
film shows large bone defect with round shaped and sclerotic bony ends. B) External fixation
with Hoffman’s fixator and bone graft with invasive type of electrical stimulator(PAD.14 1/2
months). C) Removal of the Hoffman's fixator(PAD. 37 months). D) Follow-up film at PAD. 40
months.
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Fig. 2. (Case 2) : A) Distal 1/3 fracture of femur in 8 year-old man. B) Postop. film with
compression plate and screws. C) Postop. 3 1/2 months film shows breakage of plate. D) Post-
reop. film with plate fixation and bone graft. E) Follow-up film at POD. 7 months.
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Flg 3. (Case 3) A) Preop. film shows failure at prox1mal of distal hole of interlocking K-
nail in 60 year-old woman(PAD. 39 months). B) Postop. film with interlocking K-nail and bone
graft and invasive type of electrical stimulator(PAD. 41 months). C) Follow-up film at POD.

6 months.
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Fig. 4. (Case 4) : A) Distal 1/3 fracture of femur in 57 year-old man. B) Postop. film with
interlocking K-nail(PAD. 1 week). C) Postop. 6 week film shows breakage at the proximal of
distal hole of interlocking K-nail. D) Postreop. film with Judet plate fixation and bone graft
and invasive type of electrical stimulator. E) Follow-up film at POD. 5 months,
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Fig. 5. (Case 5) : A) Hypertrophlc nonunion of mid 1/3 femur in 45 year- old'male Postop. 6
months film shows breakage at the upper most screw and gap in the fracture site with com-
minution at medial cortex. B) Postop. film with interlocking K-nail and bone graft. C) Follow-

up film at 12 weeks. D) Follow up film at 6 1/2 months.
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Table 7. Treatment

MN Tibia  Femur

With Bone Graft 11/12 20/24
Plate+B 2 13
Medullary Nail+B 2 4
Ext. S. Fix.+B 2 0
Screw +B 1 1

Without Bone Graft 1/12 4/24
Plate 1
Ext. S. Fix. 1 1
Medullary Nail 2

Electric Stimulation 3/12 3/24

(Total Invasive)

B : Bone graft
Ext. S. Fix. : External Skeletal Fixator
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