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The Fate of Butterfly Fragments in Extremity Shaft Comminuted Fractures Treated
with Closed Interlocking Intramedullary Nailing

Ki-Chan An, M.D., Yoon-Jun Kim, M.D., Jang-Suk Choi, M.D., Seung Suk Seo, M.D.,
Hi-Chul Gwak, M.D., Dae-Won Jung, M.D., Dong-Woo Jeong, M.D.

Department of Orthopedic, Busan Paik Hospital, Inje University College of Medicine, Busan, Korea

Purpose: For conservative treatment of shaft fractures, the butterfly fragments that were somewhat larger in the closed intra-medul-
lary (IM) nailing. The results of treatment were monitored using radiography separately for the weight-bearing femur and
non-weight-bearing humerus.

Materials and Methods: 27 from Group | and 31 from Group Il. In the two groups, the displacement and angulation changes
in the fragments, and the degree of improvement of these two factors, were compared using follow-up radiography.
Results: The mean angulation of fragments in Groups | and Il were 9.2° and 9.6°, and the mean degree of displacement
of the fragments in Groups | and Il were 16.7 mm and 21.2 mm, respectively. Follow-up radiography showed that the above
factors improved in both groups. The degree of displacement was significantly lower in the normal cases than in the complicated
cases (p=0.001).

Conclusion: Displacement and angulation gradually improved in both groups. It was found that the degree of displacement after
the initial reduction is more important than the influence of anatomical position or weight bearing. This indicates that care should
be taken when inserting IM nails to prevent displacement or angulation.

Key Words: Femur shaft fracture, Humerus shaft fracture, Intramedullary nailing, Weight bearing, Butterfly fragments
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Table 1. The patient demographics

Group I (humerus) Group II (femur)

Sex
Male 20 21
Female 7 10
Age 44.1£7.5 46.3+£7.1
Cause of injury
Traffic accident 20 22
Fall down 4 6
Sports injury 3 3
Mean duration of 249 23.9

follow-up (months)
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Fig. 1. The degree of displacement of butterfly fragments
were measured by longer pependicualr distance between shaft
cortex parallel line and mid-point of fragment cortex parallel
line.
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Fig. 2. The degree of angulation of butterfly fragments were
measured by angle between parallel line of shaft cortex and
main fragment cortex on AP or Lateral radiograph.

Fig. 3. The fracture gap of main fragments were measured
by distance between proximal and distal main fragment on
AP or Lateral radiograph.
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Table 2. The recovery rate of angulation and displacement
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Pre-op. Immediate-postop. (A) Follow-up (B) Recovery rate”
Angulation* (°)
Group I (humerus) 18.66 9.28 1.93 79.5 (%)
Group II (femur) 19.26 9.63 2.01 77.2 (%)
Displacementf (mm)
Group I (humerus) 32.1 16.79 325 78.1 (%)
Group II (femur) 53.45 21.20 441 72.7 (%)

*Statically no significant difference (p=0.134) beween group I and group IL

group I and group IL T(A—B)Ax100.

TStatically no significant difference (p=0.388) beween

Table 3. The recovery rate of normal-union group and complication group

Pre-op. Immediate-postop. (A) Follow-up (B) Recovery rate
Angulation* (°)
Union group 19.28 9.21 222 75.8 (%)
Complication group 18.13 9.45 2.56 72.9 (%)
Displz;lcemenfr (mm)
Union group 18.13 18.21 3.48 80.1 (%)
Complication group 40.22 19.34 8.75 54.7 (%)

*Statically no significant difference (p=0.560) beween two groups. TStatically significant difference (p=0.001) beween two groups.

T(A—B)/Ax100.
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Fig. 4. (A) Complicated case Lateral radiograph showing initial post-op finding with large amount of displacement.
(B) Complicated case Lateral radiograph showing no union evidence with remnanat displacement.

(O) Immediate post-operative Lateral radiograph showing bone graft status using mini-open procedure.

(D) Three months later follow-up Lateral raidograph showing radiologic union.
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