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Fig 1A-B. Anteroposterior and
lateral radiographs of
humerus of 39 year-old
man. (A) At postop. 8
months, dissociation of
screws and plates were
noted, and breakage of
one screw was noted at
proximal portion
nonuinon. (B) At 2nd
postop. 9 months,
longer and more broad
plate was noted and
bone union was seen.

Fig 2A-B. Anteroposterior and lateral radiographs of humerus of 49 year-old man. (A) At postop. 6 months,
distraction between fracture fragments was noted. (B) At 2nd postop. 17 months, dual plate was
noted and bone union was seen.

Table 1. Fracture configurations. Table 2. Site of nonunion.
Classification of Fx. No. of cases Site of fracture No. of cases
Transverse 10 (48%) Middle one-third 18 (86%)
Spinal 8 (38%) Proximal one-third 2 (10%)
Oblique 3 (14%) Distal one-third 1 (5%)

Table 3. Primary treatment.

Primary treatment No. of cases
OR/IF with plate 12 (57%)
CR/IF with IM nail 9 (43%)
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Fig 3A-B. Anteroposterior and lateral radiographs of humerus of 66
year-old woman. (A) At postop. 9 months, severe
osteopenia, dissociation of plate and screws were noted. (B)
At 2nd postop. 5 months, IM nail was noted and bone union
was seen.

Fig 4A-B. Anteroposterior and
lateral radiographs of
humerus of 70 year-old
man.

(A) At postop. 5
months, distraction
between fracture
fragments and breakage
of drill bit were noted.
(B) At 2nd postop. 22
months, bone union
was seen after
cancellous bone graft
only.
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Table 4. Causes of nonunion.
Causes of nonunion No. of cases
Distraction between fracture fragments with IM nailing 9
Dissociation of plate and screws 11
Dissociation of IM nail 1
Table5. Operation for nonunion after primary plate fixation
Treatment of nonunion No. of cases
Longer and more broad plate fixation and cancellous bone graft 5
Dual plate fixation and cancellous bone graft 3
IM nail and cancellous bone graft 2
Plate fixation and strut bone graft 1
IM nail and onlay bone graft 1
Table 6. Operation for nonunion after primary IM nailing
Treatment of nonunion No. of cases
Plate fixation and cancellous bone graft 6
Dual plate fixation and cancellous bone graft 2
Cancellous bone graft only 1
Table 7. Operation for nonunion and union time
Treatment of nonunion Union time(mo)
Plate fixation and cancellous bone graft 44
IM nail and cancellous bone graft 49
Cancellous bone graft only 55
IM nail and onlay bone graft ?
Plate fixation and strut bone graft ?
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— Abstract

Treatment of Humeral Shaft Nonunion
after Primary Internal Fixation

Jong-Oh Kim, Yeo-Hon Yun, Dong-Wook Kim,
Young-Do Ko, Jae-Doo Yoo, Jin-Won Jung, M.D.

Department of Orthopedic Surgery, College of Medicine,
Ewha Womans University, Seoul, Korea

Purpose : To evaluate the methods of treatment to obtain rigid fixation for nonunion
of humerus shaft fractures developed after operative treatment

Materials and Methods : From January 1993 to January 2000, twenty-one patients
of nonunion of humerus shaft after primary internal fixation were reviewed and the
results were analyzed. Three cases who have |oss of follow-up were excluded.

Results : In twenty-one cases, nineteen had union but, two cases have failed. In the
group of compression plate fixation and bone graft, bone union was completed at mean
4.4 months, in the group of IM nailing and bone graft at 4.9 months, in case of bone
graft only with state of IM nailing at 5.5 months. Mean time until bone union was 4.6
months.

Conclusion : Distraction should be avoided during IM nailing at primary internal
fixation. Secondly, To obtain rigid fixation in nonunion of humerus shaft after primary
internal fixation, use larger and more broad plate, dual plate or IM nail.

Key Words : Humerus, Shaft, Nonunion, Internal fixation, Bone graft
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