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Radiological Assessment of Progressing of Bony Union after
Ender Nailing in Acute Tibia Shaft Fracture

Choong Hee Won, M.D. and Moon Sang Chung, M.D*

Department of Orthopedic Surgery, College of Medicine, National University, Cheongjoo, Korea
Department of Orthopedic Surgery, College of Medicine, Seoul National University, Seoul, Korea*

Acute unstable tibial shaft fractures are common in these days of high energy trauma. There are
many options for this common and complicated fracture.

Flexible intramedullary nailing using closed technique is prevalent in that this has much technical,
functional, and physiological advantages. We reviewed 51 cases of acute tibial shaft fractures treat-
ed with flexible intramedullary nailing. There were 3 nonunions (6% ), and two refractures. Among
46 united cases, 8 cases(17 %) showed no bridging callus formation within 20 weeks. Fol-
lowings are the results of average time reaching each of radiological bony progression stage for 46
united cases.

1. Average time to earliest discernible callus formation (stage 1) was 13.3 weeks (range:8-21

weeks).

2. Average time to definite and bridging callus formation (stage I ) was 18.1 weeks (range : 8-

32 weeks).

3. Average time to some oblitetation of fracture line (stage M) was 32.8 weeks (range . 17-50

weeks).

4. Average time to complete obliteration of fracture line (stage V) was 14.0 months(range : 12-

18 months).
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Table 1. Stage of Radiologic union

Stage I : Earliest discernible callus

Stage I : Definite and bridging callus, No
obliteration of fracture line, Some
haziness of fracture gap

Stage I : Mature callus,Some obliteration of
fracture line

Stage IV : Complete obliteration of fracture
line,Barely visible fracturae line

At the time
of fracture

Stage I

Stage 1

& A 4698 Yo YTk
¢ H

Ender® & 4.5mm nailg& F& Al&3tg o,
g2e et 2de ujo] u}j2} 4.0mm nail
S AHE3AT gy HEEL AAse g
Fatel A9 45mmE F2 A}g38lg ot Image
fluoroscopyAt-§ 0.2 YA ZTHE Addstue
SHEHE MBANANA Fkod frac-
ture tableo] o}d WALHEHI} 7H5E s
sddA F£& AYsHY BE A 29
WEFL ZoM 4 A FAY nail &
43t 2} comminutione] 43 AFS, T
o nailfre 2 Aol Ao A, 991
/35919 FHEFAME A ol49 nailg 4}
dtA Y. 29 1/3589 4 ldore ¢
AzZRE 39 AL Hoadd F£F ¢ 2
F AR ES AR D 432 &M
A F 58 DA BRANGL S A FRE B
32 A ZFs¥ . Comminutiono) A3FAUY =
BHEGOR 6~8FolFd AMFHRFPL A
g Aex AU

EREYPo] AL Hs 27 ML
g PAAEGS AP n 2 o)FEE 24
2 3/MY Aoz WAHEY S Adfsun.
EREIYPY HrtE A8 AFIPANNE 4
GAZ AEsistd BREH dA s wg
TS e AFEE ad9 FRFAPEA A7)
2 4}gttH(Table 1, Fig. 1).

BE dd tg RFAY dAE =AY
o] HE-& FIAUIL dlFE ot Tey A o
o3 Mo]FHZA comminution?] AL, Ao
Ax, MEA o5, Id9 dx Fo wa A
it E4stA= Ut

Stage I

Fig. 1. Radiolgical progression of bony union in tibia shaft fracture.
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A B E
Fig. 2-A) At the time of fracture B) 3 months after nailing (Stage 1) C) 6 months after nail-
ing (Stage 1) D) 10 months after nailing (Stage m) E) 15 months after nailing (Stage IV)

C

Fig. 3-A) At the time of fracture B) 2 months after nailing (Stage 1) C) 5 months after nail-
ing (Stage I ) D) 12 months after nailing (Stage V).
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Fig. 5-A) 3 Months after nailing (Stage 1) B) 10 months after nailing (Stage M) C) 12 months
aftew nailing. The patient fell down from 2M height (refracture).
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Fig. 6-A) At the time of fracture B) immediate after nailing C) 10 months after nailing. The pa-
tient was not followed up until this refracture happend. He was fell down from 2nd dloor.
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