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== Abstract =
A Clinical Study on Non-union of the Femoral Shaft Fractures in Adults

Ki Hong Choi, M.D., Chung Nam Kang, M.D., Jin Man Wang, M.D.,, Kwon Jae Roh, M.D.
and Chan Soo Lee, M.D.

From the Department of Orthopaedic Surgery, College of Medicine, Ewha Womans University,
Seoul, Korea

Femoral shaft fractures are usually accompanied with extensive soft tissue injury due to high energy
force and are difficult to manage for functional stress with weight bearing.

According to Boyd(1965), femoral shaft is the first of non-union among the long bone shafts. And
because of inadequate internal fixation, poor immobilization and infection, non-union of femoral shaft
is still of interest to all the orthopaedic surgeons.

During past 10 years, 19 cases of non-union of the femoral shaft were treated at dept. of Orthopa-
edic Surgery, Ewha Womans University hospital and following results were obtained.

1. Of 19 cases, male between 20-40th age group was predominent. Prevalent type and site was mid.

1/3 comminuted fractures(p > 0.05).

2. Initial treatment was 10 cases of intramedullary nailing; 8 of plate fixation; 1 of screw fixation.
Bone graft was added to 10 cases.

3. The probable causes of non-union were complex; 11 of inadequate interal fixation, 4 of poor ex-
ternal immobilization and 4 of infection.

4. 4 cases of infection were managed with control of infection and fixation. And 11 cases were fix-
ed with plate and the other 4, with intramedullary nailing. All were supplemented with autogen-
ous bone graft.

5. Postoperative immobilization was done with 15 cases of hip spica cast and 4 of long leg cast for
average 9.3 weeks.

6. All were united at average 8.9 months. Limitation of motion of knee was remained in 3 cases in
spite of physiotherapy. Severe osteoporosis was noted in 3 cases and leg length shortening with
limping was found in 1 case.

Key Words: Non-union, Femur, Shaft
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Table 1. Cases analysis

Open/

Case Name Age Sex Site Type closed

Asso. inj.

Initial Tx B/G Ext. immo. W.B.

1 Joo 40 M Mid Comm. Closed Knee Plate + Long leg 12wks
2 Coo 51 F Prox. Comm. Closed Ankle Schneider - Long leg 10wks
3 cerclege
wires
3 PoO 48 M Prox. Comm. Closed Talus Schneider + Long leg 11wks
4 cerclage
wires
4 Koo 62 M Dist. Comm. Closed Brain Plate + Long leg 13wks
Yoo 46 M Mid Comm. Open  Tibia Plate + Long leg 14wks
6 Soo 29 F Mid Trans Closed Contralat. Plate - Long leg 12wks
femur
7 Koo 32 M Mid Seg. Open Tibia Plate + Long leg 16wks
Skull
8 Co0O 24 F Prox. Comm Closed Eye Interlocking + - 4wks
Kintscher
9 Joo 21 F Dist Comm. Closed -— Screw - Long leg 12wks
10 Koo 28 M Prox. Comm. Closed Tibia Kiintscher - Hip spica 13wks
11 Ooo 24 M Mid Comm. Closed Brain Plate B + Long leg 6wks
12 KOO 42 M Dist. Trans. Open  Tibia Schneider — Long leg 6wks
13 Soo 36 M Mid Trans. Closed - Kiintscher + Long leg 7wks
14 Loo 23 M Dist. Trans. Closed Pelvis Rush — Long leg 8wks
Skin 6wks
defect-leg
15 Joo 3¢ M Mid. Comm. Closed -~ Kiintscher - Long leg 5wks
16 Koo 49 M Distt Comm. Closed Skull Plate + Hip spica 10wks
17 Koo 47 M Mid. Seg Closed Pelvis Kintscher + Long leg 7wks
19 Koo 28 M Distt Comm. Open Rib Plate + Long leg 11wks
19 Hoo 36 M Prox. Comm. Closed - Kiintscher - Long leg  6wks

Asso. inj.: associated injuries, B/G: bone graft, Ext. immo.: external immobilization, W.B.: weight
bearing, Comm.: comminuted fracture, Trans.: transverse fracture, Seg.: segmental fracture
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Table 1. Cases analysis(cont’d)

Case :::fut:?on Tx of non-union B/G  Ext. immo. Union time Complication T or A
1 5 months Plate fixation + Hip spica(8) 5 % months - A
2 6 months Plate fixation + Hip spica(l0) 6 ) months - T
3 7 months Plate fixation + Hip spica(9) 8 months Osteoporosis A
4 6 months Curettage, anti- + - 11 months — A

biotics, external
fixator
5 38 months Curettage, anti- + Hip spica(l8) 14 months Knee contracture T
biotics,
6 4)% months Schneider nailing + Long leg(6) 10 months — A
7 9 months Curettage, anti- + Hip spica(9) 9 months Knee contracture A
biotics, plate
fixation
8 10 months Curettage, anti- -+ Hip spica(8) 8 months —_ A
biotics, plate
fixation
9 6 months Plate fixation + Hip spica(8) 5 % months — T
10 6 months Kiintscher nailing + Long leg(6) 8 months _ A
11 5% months Plate fixation + Hip spica(8) 9 months — A
12 5% months Plate fixation + Hip spica(8) 6 months Knee conrtacture A
13 11 months Interlocking + Long leg(6) 25)% months Leg length T
Kiintscher nailing Shortening
14 6 months Plate fixation + Hip spica(8) 9 months — A
15 6 months Plate fixation + Hip spica(9) 5 months Osteoporosis T
16 5% months Plate fixation + Hip spica(9) 4 X months — A
17 8 months Plate fixation + Hip spica{(l0) 5 months Osteoporosis T
18 5 months Plate fixation + Hip spica(8) 6 months — A
19 4) months Schneider nailing + Long leg(6) 6% months — A

Tx: treatment including 2nd, 3rd operations, Ext. immo.: numbers indicating duration of immobilization

(weeks), T or A: transferred(T) or author’s(A)

cases
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Table 2. Initial Treatment
Method I-M*

Plate Screw Total

Site nailing

Prox. 1/3 5 5
Mid. 1/3 3 5 8
Dist. 1/3 2 3 1 6
Total 10 8 1 19
*intramedullary

WA Ee] kR gol Ao 7t dojyton(Fig. 1, &
W 19), 318 FAde FHE2 T 47 dojubyg F
o] o] gle] Ry} (Fig. 2, 5#2). F453 234
Ne IS sk A FE8hA 23
(Fig. 3, Z#1), 4319 slde] w4l «(Fig 4, %
#11) gl o},
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F47% WFo] 27 244 o) glc} (Fig. 5, Fa15).
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Table 3. Causes of non-union

Inadequate internal fixation 11*
and implant metal failure

Poor external immobilization 4**

Infection 4%

*.case 1,2 3,6,9, 10, 11, 12, 14, 17, 19
** :case 13, 15, 16, 18
*** . case 4, 5, 7, 8

Fig. 1. Prox. 1/3 comminuted fracture of 36-
year-old male patient{case 19). Inadequate size of
nailing and proximal migration was noted at pos-
top. 4} months.
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Fig. 2. Prox. 1/3 comminuted fracture of 51-
year-old female patient(case 2). Postop 6 months
film showed bony resorption around the cerclege
wires and loosening of wires and nail.



Fig. 3. Mid. 1/3 comminuted fracture of 40- Fig. 4. Mid. 1/3 comminuted fracture of 24-
year-old male patient(case 1). Only proximal 1st year-old male patient(case 11). Postop. 5% months
screw holds the entire cortices. film showed breakage of plate with moderate ca-

lus formation.

Fig. 5. Mid. 1/3 comminuted fracture of 34- Fig. 6. Dist. 1/3 comminuted fracture of 62-

year old male patient(case 15). Early weight bea- year-old male patient(Case 4). Postop. 6 months
ring and inappropriate external immobilization(lo- film showed loosening of screws due to late inf-
ng leg cast) induced proximal migration of nail. ection of Staphylococcus aureus.
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Fig. 7. A) Preop. film of 38-year-old male patient(Case 10). B) Postop. film showing Kiintscher nailing.
C) Postop. 6 months film showing proximal migration of nail and overriding of fragments. D) After chan-
ging with 1 mm wider nail than previous one, healing process was noted at postop. 7 months.
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Fig. 8. A) Preop. film of 48-year-old male patient{Case 3). B) Postop. film showing Schneider nailing
with 4 cerclage wires. C) Postop. 7 months film showing callus resortpion and clinicllly moderate tender-
ness on the fracture site. D) After plate fixation, 1} hip spica cast was applied for 9 weeks. Postop. 8 mo-
nths film showed reconstruction of medullary canal and solid union.
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