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Analysis of Risk Factors for Nonunion after Intramedullary Nailing of
Femoral Shaft Fracture in Adult

Yong-Woon Shin, M.D., Yerl-Bo Sung, M.D., Jeong Yoon Choi, M.D., Minkyu Kim, M.D.
Department of Orthopedic Surgery, Sanggye Paik Hospital, College of Medicine, Inje University, Seoul, Korea

Purpose: To evaluate the union time and nonunion rate after intramedullary nailing of femoral shaft fracture in adult, we would
like to analysis the operation techniques, comminution, contact surface and displacement.

Materials and Methods: We reviewed retrospectively 53 patients undergoing femoral intramedullary nailing at least 2 years post-
operatively and analysised the union time and nonunion rate by operation techniques, comminution, contact surface and
displacement. Patients were operated by either antegrade or retrograde intramedullary nailing.

Results: There were no differences in nonunion rate, the duration of bony union between antegrade and retrograde intramedullary
nail groups. Significant differences were found in the duration of bony union between the Winquist and Hansen type I, Il and
the type Ill, IV (p<<0.05). There were significant differences in the duration of bony union among simple, comminuted, and
segmental fracture groups (p<0.05).

Conclusion: The union time is affected by not operation techniques and fracture displacement, but Winquist-Hansen classification
and number of fracture fragments in intramedullary nailing of adult femoral shaft fracture.
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Table 1. Patients characteristics and the differences of duration of bony union between 2 groups

Antergrade intramedullary nails Retrograde intramedullary nails p-value
No. of patients 10 10
Average age 27.8£12.9 33.3£14.6 0.384
Gender 0.606
Male 8 7
Female 2 3
Degree of preoperative displacement 1.000
< diameter100% 4 4
> diameter100% 6 6
Number of fracture fragments 1.000
Simple 5 5
Comminuted 4 4
Segmental 1 1
Winquist and Hansen classification 1.000
Type 1 5 5
Type 11 2 2
Type 111 3 3
Type IV 0 0
Range of motion 126°+7.0° 127°+4.8° 0.714
Non-union rate (%) 10% 10% 1.000
Non-union 1 1
Union 9 9
Mean duration of bony union (Wk) 26.7+13.4 27.447.3 0.880
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Table 2. Associated fractures

Antergrade Retrograde
Fracture location intramedullary intramedullary
nails nails

Ipsilateral femur fracture 1 2

Ipsilateral tibia fracture 4 1

Ipsilateral patella fracture 1 0

Ipsilateral ankle fracture 3 1

Upper extremity injury 4

Contralateral lower 5 2

extremity injury

Pelvic fracture 3 1

Spine fracture 1 0

Skull injury 1 1

Fig. 1. 23 year-old female who sustained right femoral shaft
fracture was treated by retrograde intramedullary nailing.
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Fig. 2. 67 year-old female who sustained left femoral shaft
fracture was treated by antegrade intramedullary nailing.
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Mean duration of bony union(wk)

Typell Type lll Type IV

Typel
Winquist-Hansen classification

Fig. 3. Graph showing duration of bony union according to
type of Winquist and Hansen classification. Significant diffe-
rences were found in the duration of bony union between
the Winquist and Hansen type I, II and the type III, IV.

Table 3. The differences of duration of bony union and non-union rate among Type I, Type II, Type III, and Type IV base on
Winquist and Hansen classification (Results of a Kruskal-Wallis test and the Conover multiple comparison test as a post hoc analysis
for comparison of Mean duration of bony union with the four groups)

Winquist and Hansen classifiication

p-value
Type 1 Type 11 Type 111 Type IV
No. of patients 32 8 4
Non-union rate (n) 6.3% (2) 0% (0) 12.5% (1) 25.0% (1) 0.237
Mean duration of bony union (Wk) 25241647 20.5+4.7" 35.6£9.6" 353+12.7" 0.004*

The values are given as the mean and the standard deviation. *Significant at p<0.05, "The differences in between the Winquist and

Hansen type I, II and the type III, IV were significant (p <0.05).
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3, v el 2zt WE BT RS 2441148F,  Amel Wk F 2oz wprold gkde v, BhuEe
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Table 4. Average duration for union of femoral shaft fracture o o5l 5 0101 _ e
and patient characteristics between Winquist and Hansen Type I, refet ;{]—017}_ w 0'068{ (Table 5). 73 (_) =% 3
I and Type III, IV ol BT ffol & HAAL, W 1677 A=A
T #4909 Aol whe B, R, $A3E A 2
classification p-value 1] ERgEel A7t fidley (p=0.237), =RF 7
o 7} +15.6% +9 2= +9 65
Type LI Type IIL IV e 27 25.0%15.6F, 31.2%9.25, 34.339.652 Al T
) Zte] Folgh 2folE HAAtt (p=0.009) (Table 6) (Fig. 4).
No. of patients 41 12
Non-union rate (n) 4.9% (2) 25.5% (3) 0.330
Mean duration of 24.4+14.8 35.5£9.9 0.028*
bony union (WKk)
Age 36.1+21.1 34.4+14.6 0.111
Gender
Male 28 9 0.656
Female 13 3
Range of motion 125.9£8.0 127.0+4.8 0.686
Open fracture 2 1 0.649

The values are given as the mean and the standard deviation.
*Significant at p<0.05.

Mean duration of bony union(wk)

Table 5. The differences of duration of bony union according to
the degree of preoperative displacement

<diameter 100% >diameter 100% p-value

Simple Comminuted Segmental
No. of patients 20 33 The number of fracture fragments
-uni 0, 0,
Ezl;nglaéz : (@) 2(7)2;52)9 12552919(2) 8(6)2; Fig. 4. Graph showing duration of bony union according to

of bony union (WK) the number of Fracture fragments. There were significant diffe-

rences in the duration of bony union both between the simple
The values are given as the mean and the standard deviation. and comminuted fracture groups, simple and segmental fracture.

Table 6. The differences of duration of bony union and non-union rate among simple, comminuted, and segmental fracture (Results of
a Kruskal-Wallis test and the Conover multiple comparison test as a post hoc analysis for comparison of Mean duration of bony
union with the three groups)

Simple Comminuted Segmental p-value
No. of patients 42 8 3
Non-union rate (n) 9.5% (4) 0% (0) 0% (0) 0.237
Mean duration of bony union (Wk) 25.0+15.6" 3131927 343961 0.009*

The values are given as the mean and the standard deviation. *Significant at p<0.05, "The differences in both between the simple
and comminuted fracture groups, simple and segmental fracture groups were significant (p <0.05).
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