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The Treatment of Tibial Shaft Fractures by Ender’s Nailing

Jong Ho Park, M.D., Jae Gong Park, M.D., Jang Seok Choi, M.D., Hyoun Oh Cho, M.D.
and Young Goo Lee, M.D.

Department of Orthopedic Surgery, Pusan Paik Hospital, Inje Medical College, Pusan, Korea

Between July 1982 and July 1985, we treated thirty-one fractures of the tibial shaft by intramedullar
ary Ender’s nailing at the Department of orthopedic Surgery of Pusan Paik Hospital. Reductions of
the fractures were achieved by closed method in 25 cases and open method in 6 cases. The results we-
re as follows.

1. The average age was 34. 5 years and the most common cause of injury was traffic accident(67.7

%) .

2. Nineteen cases (61%) were closed fracture and 12 cases (39%) open. Seventeen cases (55%
were simple fracture and 14 cases (45%) comminuted. The most common level of the fracture
was middle third of the tibial shaft.

3. Twenty cases (64.5%) had associated injuries and average interval from injury to operation was
11.8 days.

4. The average healing time was 16.7 weeks and the time prolonged in comminuted fractures than
in simple fractures.

5. Complications were one case of valgus deformity (11°), one case of delayed union with pseudoane
urysm of anterior tibial artery on fracture site and one case of infected nonunion in Grade I
open comminuted fracture.

6. Ender nails are relative ease of nailing, allow early weight bearing and decrease complication.
Ender nailing is considered to be a good method in treating tibial shaft fracture especially for ma-
nagement of multiple injured patient and when other procedures have failed.
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Table 2. Causes of injury

Causes No.
T.A. Pedestrian 10
Car passenger 7.
Motor cycle 2
Bicyle 2
Direct blow 4
Fall down 3
Slip down 3
Table 3. Type of fracture
Type Closed Open Total
Transverse 3 2 5
Oblique 4 1 5
Spiral 4 3 7
Comminuted 6 5 12
Segmental 1 1 2
Total 19 12 31
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Table 4. Level of fracture

Level No (%

Proximal  1/3 2(6)
Middle 1/3 22(71)
Distal 1/3 7 (23)

Table 5. Associated injuries(20 patients, 64.5%)

Fracture femur 6
pelvis 4
face 3
spine 2
ulna 1
radius 1
humerus 1
ankle 1
foot 1
Head, chest, abdomen 12
Others 2

Table 6. The interval from injury to operation

Time Fx Closed Open Total
Within 1wk 7 1 8
2wks 3 11
3wks 4 4
4dwks 1 1 2
Over  4wks 3 3 6
Table 7. Method of reduction
Method No.
Closed 25
Open 6
(with bone graft) (4)
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Table 8. The interval from operation to union

Type Time 812 wks —16 wks —20 wks 24 wks over 24wks
Transverse 4 1
Oblique 1 3 1
Spiral 4 2 1
Comminuted 3 6 2 1
Segmental 1 1
Total 1 15 10 3 2
Table 9. Average time taken for fracture healing Table 10. Complications
Simple fracture 15.5wks Complication No.
Comminuted fracture 18.1wks Malalignment g
Closed fracture 16.3wks Ankle stiffness 2
Open fracture 16.8wks Superficial infection 1
Total 16.7wks Nail migration 1
Delayed union 1
4o, b B 3, 4E BA 26 So| Infected nonunion 1
o Aebiel A 5AUS. T, F4 2 Total 11
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A FE7R 2] A w9 FakEA
T, Al EukEe] 79 2105151%19
Fol4 Aolxl 6 & A7 2584 Ht 4
|4 #2287k HF 11.5% o]},

4Fo| 4 sl 6:dF 3Hlv A A=
il—z}i HEe gk 3 FAe Aot delny

FAZ 5~10F 2olol] AjEatgend, 28 ¥
tX4 8.4 Asfsld ERo) 2" AR 5
A3 7AHEA FolA g BAlol Al Fstd o, 1
de 3% Mk E4Fd2 Az o] 2
aHEM Hoffman $]3%) % 34238 s} 7]
AR £Ho] B AT 471U Enderd At
45E& A8 sksich(Table 6).

6. =wy

A 313 % 258 (80.6%) ) 4 Image intensifier
2 o] fste nlE A HEL APsete AT 2
We] ol 2ol 4 Hekgr Aole| Nail &
1

F

S :10

2~37 3t
Jgatedon A FES AP 6 F 4= F
o] 1 & sllokd Bhajo| Y 2dE wAHA HE
o] folstl kol Fa Y A 8L A8 slgch(Table

A8 F4A e Aol 26~33emolglom e
A4 CH% A4gatd 3709 Ender 34 AFaldt

298 Al 29alol4 27H2] Enderd 2 7
2] We el AFshsch

7. 258 XA

+%%F 357 Long leg cast¥ PTB cast& =t
43t Ao e AFTHE AAlstd 9F7 2
|te AL Yoz slglen TAHY g4, £F
kAo A= g FrEds] §u5d =el A
ahd o )7kl zho| & Tk, 8ol A& Bkt
Ao <l £% MU A FTHE AH T

ek,

2 3
L 2/ 712t

FHUE TS 45E0L FIY TEA 2o
Aol #Mx A2 3 Eul 1650 163, 16~24
Z 138, 243 ol 4t 2#oly TR £ 24y
t} (Table 8).

ERY A1 AdFE E ERge] 29
294 & A g 208014 HHE 16.7 FHoH wt
He 15,55, ¥4 U 2AZHL 18.1F ).
ABfgte]l sl 33 1#8F A9l
q FA A FRI 122 16.8F, A4
EFAHL 16.352 o] & AT 4 HcHTable9).

-1105 -



Fig. 1-A. Sixty-three years old male patientwith
closed oblique fracture of tibial sh-ft and ipsilate-
ral femur fracture. Preoperative radiogram show-
ing consealed fracture line on distal fragment.
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Fig. 1-B. Ender nailing was performed at 14th
day after injury but a butterfly fragment was dev
eloped during operation.

Fig. 1-C. 6months after nailing showing complete
radiological union.



Fig. 2 -A. Thirty-eight years old male patient Fig. 2-B. Ender nailing was done at 16th day
with closed spiral fracture in mid-shaft of tibia. after injury.
Preoperative X-ray. .
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Fig. 3-A. Fourty-five years old malepatient with

Grade 1 open segmental frature of the tibial shaft.

Preoperative X-ray.
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Fig. 3-B. Ender nailing was performed at 19th
day after injury.

Fig. 3-C. Radiological union was obtained 18
weeks after nailing.
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Fig. 4-A. Fifty-two years old male patient with
closed segmental fracture of tibial shaft. Preopera-
tive X-ray.
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Fig. 4-B. Ender nailing was performed at 21th
day after injury because of head injury. Two medi-
al nails and one lateral nail were used because of
lateral cortical comminution.

Fig. 4-C. Radiological union was obtained 14
weeks after nailing.
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