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Femoral Shaft Fracture Treated with Flexible Intramedullary Ender Nail

Beom Koo Eee, M.D., Young Ju Kim, M.D,, Suk Woong Yoon, M.D.,
Jae Hee Cho, M.D. and Byung-Gug Lee, M.D.*

Department of Orthopaedic Surgery, Seoul Red Cross Hospital, Seoul, Korea

Various methods have been used in the treatment of femoral shaft fractures. Recently closed
intramedullary interlocking nailing is recommended as one of the most successful methods, bur its
use is technically demanding and much exposure to radiation is needed. In comparison, flexible
intramedullary nail such as Ender nail is easy to use and cause less damage to the patient. We used
the Ender nail in the freatment of femoral shaft fracture from 1989 to 1993 and the result were as fol-
lows ;

1. Average patient age is 38.2 years old and major cause of the fracture was traffic accident.

2. Bony union was obtained in 14 cases of 17 cases with primary operation. Average bony union
time was 14.2 weeks.

3. Mean operative time was 40 minutes in Winquist-Hansen type [ and I, 90 minutes in Winguist-
Hansen type I and IV.

4. Ender nail migration over 10mn was noted in 9 of 17 cases. Average migration was 10mm in knee
and 24mm in trochanteric area.

5. Complication were as follows ; Nail migration causing pain in 9 cases, delayed union 4 cases,
non-union 3 cases, varus deformity in 3 cases, shortening in 4 cases. In Winquist-Hansen type [I and
IV, 76.9% of cases suffered from some complication.

6. Flexible intramedullary nail was easy to apply but we thought that Ender nail is inadequate treat-
ment method for Winguist-Hansen type [I and IV because of high complication rate.
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1. ok

1989 69 FE 19934 1287x] dEF Y
49 H4 e B¥EH FE o2 Ender®d
W E Ha 12744 o4 F417} 7Y 1799
T} 17418 g es H9n o1 wxlrl 124, o
A7t 5EARens B d8e 38 24929 20~50
el 143 (82.4%) 7 A o, F4Ucde
2 mSAlwrl 1082 71 %wstn, 1296 4
A HEadelu) Wy Fol bR THle o
A Edtg Bvlstdch

2, 23 &R
e $HAEY ¢Hixe] Y1EF Winguist-

Table 2 . Operative method

Hansen® #& Wil o8 [%-2 Af7t gAY
e o Z3d, 138 & 3FHH] dAw
ZEY HE & A 50% °1F A= 4 §A
= 7hee s, 138 & 3 doirn = 2
B3 o] 50% o3l A, NVE& AT £4
A 238 349 o] HY HA ¢ ke £
Hd AElel 2E2 ER3kHer old wat A4 |
21 AEY 74 HY 43 A VY 53\ (Ta-
ble 1).

3 TaEUY ¥ TEF AR

18NM T EFBBE Enderd WP 16
HollMe B84 FE= AYF W o
o|F Julv TEF HEX TR SolHEsE,
4¥eMe BYH AEF F7 LB E APsNe
W, 2d8<lMe B8E FEF Zo)ded AP
oo, 7HdAe BEH FYE F Enderd ndTHE
A&ty Enderd € 758 & 43S & A
& F UES B $8 AYI=E =3 on
BEolg 1HdME 1748 1084 e Yy
A elelME 2718 AU 2| Enderd &
128l i@AEHA, s5adAME AEATREH
A AgstEa S8§#3HA A5 gao w2t 7
Ao} VAlZ F71agF Zel2E %t} (Table
2). &A1t Winquist Hansen [ %3 [ %l
M Wit 408, A 183 VEelAE 9 9080
850 Hud G g EviEch FE
F ARe F e e Ao 23S

Table 1. Fracture classification by Winquist-Hansen

Winquist-Hansen type [ I I 1Y

Case 1 7 4 5

Operative method

Greater trochanter

Entry point of the nail Case

Supracondyle

(/R with augumertary fixation with B.G.
O/R with augumentary fixation

O/R with augumentary fixation B.G.
O/R

C/R

2
4

5
i

1

2
2

—_ ) W

O/R : open reduction

C/R : closed reduction

B.G : bone graft
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1. ERE

ddHeoz FHEH ¢Fol gl AFRIA
HARS FFe| AH7|A] ¢ DAl F
¥e] 4de] 2y wWE FHPAIZIE FHsd
178 % 142l 433 e FH 14.25 3
8-S 9928 Winquist-Hansen 5 A 13
oA 28, THA 12 B/F 2do] 9ol 2 F
28l Enderd AAF FolHgle]l I47 #3F
oY FePW FE¥es nPsd FHERL o
Rz, lde Enderd AAFE llizarovelanAst &
ol&lg B, ERE 9 sAEEHE FAld A=e
ek (Table 3).

2. Ender®2| ¥

¥ xbd ARl viE 10mm o) zleld
BEdojg AYHUYn 2skn 4Y¥ Enderd &
A FelA A= sdP TG qEHARAN T
7t B2 HAsE T, F 9ddA At Sy
o)|F 48 £@E M HE 10mE A Gl
Aol B 24me AYF B (Table 4).

3. ¥EE
FHFo2E 53 AYY 55 94, BRE 3

Table 3 . Result of immediate operation

#, ALRY 48, lem o4} AGEE 43, 5° ©]4
ybAd 3el7t EAstd e 83 Winquist-Ha-
nsen BF A [33 A VHNMe A PE5
TG4 76.9%8 AXsl] [HEFA NENA
Ender3de] H&2 A7t BE5A8A ggtes] y
24 bFEAQ Al [HAME 23 1% FHulZo]
S et AT TEAYA g}
(Table 5).

Table 5 . Complication

W-H type I H N
Cx,

Migration of Ender nail(>10) 2 4
Femoral shortening(>10}) 1 1
Varus deformity ] 1
Delayed union ] 2
Nonunion 2
LOM of knee joint { 1

6(23.1%) 11(42.3%) 93

— e e e 1D D

=

6%)

* LOM : Limitation of motion,
W-H : Winquist-Hansen, Cx, : Complication

Winquist-Hansen type 1 I I N
Union Case i 7 2
Nonunion Case 2 1

Table 4 . Migration of the Ender Nail(>5mm)

Insertion site Case Average migration(nn)
Greater trochanter 5 10
Femur supracondyle 4 24

ik

SH 1L 404

184 EAI2 RBAIRE & dEHE M FH(W-
inquist-Hansen A NV¥)3& (Fig. 1-A) & &
AE ADAE AR sl N9 2d 384 F
&3 ZAH 373 F Enderd 1% (Fig. 1-B)
ey 2 10709 MY B4 213 8
E 2452 Enderd e 9, 107 Wiz
15mm HE 2 @G5S B (Fig. 1-0) 253 AAE
F Fo|4 glo] 257 ¥ ¥ 2fd 25
254 HaAE APl £F 54 S T
% 278 B9v(Fig. 1-D).

Ed 2 20y

584 o2 FEo dal golAAA fUEI T
5 34 8 (Winquist-Hansen A [ #¥) (Fig. 2-A)
dsle ¥EH AEE 9 F4 F7 2HF En-
der®d W% (Fig. 2-B) A&l €% 87049 WA}
A FA &4 FH5F =U9n(Fig. 2-0) HEES
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. Fig. 1. Winquist-Hansen type ¥ fracture, right femur shaft.

A. Preoperative roentgenography.
B. Immediate postoperative roentgenography.
C. Roentgenography taken 10 months after first operation.

D.Roentgenography taken 5 months after refixation with interlocking
nail.

Fig. 2. Winquist-Hansen type [ fracture, fight femur shaft.
A. Immediate preoperative roentgenography.
B. Immediate postoperative roentgenography.
C. Roentgenography taken 8 months after operation.
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Fig. 3. Winguist-Hansen type ] fracture, right femur shaft.

A. Preoperative roentgenography.
B. Immediate postoperative roentgenography.
C. Roentgenography taken 10 months after operation,
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Ender®& 2w g#9] §Al, &ol3 5y,
FEAL BE, AL WA wF, ¥4 e
BHEE SANY AFE FARH dynam-
ic controlled motiong dod ZEg 972 3
A3 /S 7R 238 ARt BEe FHol
o] @A Ak, e olejgt FAnle)
UE AL oz FEe] Heo] R o= AF 4%
9 B8 94 3% &4, 8k FHA @20y &

— 796 —




Y Fo @del dauEm o’ Enderd&
ol 43 METHE XA BL ARNEL & 2
HEEE BaslEs 58 Winquist®t Hansend
g BHEEe] 1% ol¥En Hudtn i
® a9d% Enderde 24739 Aol delut
F4F AYEAY % 9 agide] dojd &
At lHF el 2&5HY 7t &Y, &
477F Ed, 22EFTe] AT B4, Eznye 4
7t sk A FAEE ARIRHEE dEHAy
A4dA o o L), oz F573e HolE
71998 whe] Beo] AAHEKEY Ender®& me-
thyl methacrylate® AH8-8l93L, Szyszkowitz™
= % uﬂ@& AHEEle] Faihlle] @3 4
e FAatg e Pankovich® 34 Kol-
mert”J T &9 & AR, Aols, o8
9] Zden 3AEE e EnderdE djHA R
37 atAY, FESWCAA o 2930 2
o Az Fdor FH5FL AYshe W,
F&4er FFE F A W, FeF 24
ol sl Wy Tol gla, & T2 ATl K-
o2 e A= T PyolEx s AAE
X 10mm o]4te] Holg 1735 9aldM BHEAS
o Hole taAE Al 4dA £8E 29 A
AR geten £2 B4 FEAM TS
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