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Open  reamed femoral intramedullary nailing-revisited

�

Objective: Locked intramedullary nailing is the
preferred treatment for femoral shaft fractures but it
requires a relatively expensive implant. Patients have
to pay for the specialized implants and those who could
not afford the cost had open Kuntscher nailing. This
study was done to see the outcome of open Kuntscher
nailing for femoral shaft fractures with regard to
infection, time to union, limb shortening, malunion and
range of motion at the knee.
Method: Thirty-two patients with 34 femoral shaft
fractures underwent open Kuntscher intramedullary
nailing. Their average age was 23 years. Ten fractures
involved the upper third of the femoral shaft, 19 the
middle third and 5 the distal third. When categorized
according to degree of comminution there were 18 Type
I, 11 Type II and 5 Type III fractures. Comminuted type
IV fractures, per-trochanteric and supracondylar
fractures were not included in the study.
Results: All 34 fractures healed on an average in 14
weeks. One patient developed deep seated infection.
There was one nail breakage at 10 weeks, which
required re-nailing. 6 patients had shortening of one
cm or less. No patient had symptomatic rotatory
malunion. All patients could fully squat at one year.
Conclusion: Kuntscher intramedullary nailing gives
good clinical results in fractures with minimal
comminution. Locked nailing is not essential for less
severely comminuted fractures.
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Case No Age 
 

(Yrs) 

Sex 
 

M / F 

Closed 
or 

Open – Grade 
& 

Site of fracture 

Morphology 
 

of 
fracture 

Degree of 
comminu-

tion 
Winquist 

type 

Interval 
between 

injury and  
operation 

(days) 

Time to 
union 

 
 

(weeks) 

Limb 
shortening 

 
 

(cms) 

Follow-up 
 
 
 

(months) 
1. 
 

18 M L – closed mid-shaft 
 

R- open II  mid-shaft 

transverse 
 

transverse 

I 
 
I 

8 
 

8 

16 
 

16 

Nil 
 

Nil 

12 
 

12 
2. 
 

36 M R – closed  mid-
shaft 

short 
oblique 

II 19 14 Nil 12 

3. 
 

28 M R – closed  mid-
shaft 

transverse I 1 12 Nil 20 

4. 
 

18 M R – closed 
mid-shaft 

short 
oblique 

II 14 14 Nil 60 

5. 
 

24 M L – open I lower-
third 

split 
fragment 

III 20 11 Nil 36 

6. 
 

27 M R – closed lower-
third 

transverse 
with teeth 

I 6 15 Nil 20 

7. 
 

24 M R – closed  upper 
third 

transverse I 10 11 1cm 19 

8. 
 

17 M L – closed lower-
third 

transverse 
with teeth 

I 14 10 
 

Nil 17 

9. 
 

22 M R – closed  mid-
shaft 

transverse I 2 10 
 

Nil 15 

10. 
 

21 F L – open II  mid-
shaft 

transverse II 10 10 1 cm 21 

11. 
 

43 M L – closed  upper-
third 

transverse 
with teeth 

II 60 14 1cm 
 

12 

12. 
 

20 M R – closed upper-
third 

short 
oblique 

I 7 16 Nil 18 

13. 
 

19 M R – closed  mid-
shaft 

transverse 
with teeth 

II 37 10 Nil 12 

14. 
 

45 M L – open I mid-shaft short 
oblique 

III 20 12 Nil 22 

15. 
 

17 M R – closed mid-shaft short 
oblique 

I 7 16  
 

Nil 64 

16. 
 

24 M L – closed mid-shaft short 
oblique 

II 7 10 
 

Nil 12 

17. 
 

17 M R – closed upper-
third 

transverse 
with teeth 

I 7 12 1 cm 21 

18. 
 

21 M L – closed upper-
third 

short 
oblique 

I 
 

12 11 Nil 21 

19. 
 

31 M R – closed mid-shaft short 
oblique 

I 7 15 Nil 21 

20. 
 

19 M L – open II  upper-
third 

short 
oblique 

III 
 

33 16 0.5 cm 18 

21. 
 

17 M R – closed mid-shaft segmental I 14 16 Nil 12 

22. 
 

18 M L – closed mid-shaft transverse 
with teeth 

I 3 12 Nil 12 

23. 
 

29 M R – closed upper-
third 

short 
oblique 

II 8 20 Nil 12 

24. 
 

19 M L – closed mid-shaft transverse 
with teeth 

I 6 12 Nil 17 

25. 15 F R –closed upper-
third 

L – closed mid-shaft 

transverse 
short 

oblique 

I 
 

II 

6 
 

6 

16 
 

16 

Nil 
 

Nil 

12 
 

12 
26. 
 

19 F R – closed mid-shaft transverse II 11 15 Nil 12 

27. 20 M L – closed mid-shaft transverse II 2 14 Nil 12 
 

28. 
 

26 M R – closed 
upper-third 

long oblique III 9 16 
 

0.5 cm 12 

29. 29 M R – open IIIB 
lower-third 

short 
oblique 

I 25 26 Nil 19 

30. 
 

15 M L – closed lower-
third 

transverse 
with teeth 

I 14 14 Nil 12 

31. 19 M L – closed mid-shaft transverse 
with teeth 

II 
 

8 14 Nil 12 

32. 
 

24 M R – closed upper-
third 

 

split 
fragment 

III 1 12 Nil 12 

 

Table I. Patients’ characteristics and results.
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Authors Method of intramedullary 
nailing 

Total no. of 
fractures 

Shortening (details) External rotation deformity in 
number of fractures 

Winquist et al. (10)  

1984  

Closed 520 9% (1 to 2 cm. in 47 
fractures) 

up to 10° in 43 

Kempf et al. (4) 1985  Interlocked 52 21% (upto 2.5 cm in 11 
fractures) 

nil 

Harper (15) 1985 Closed 

 

Open 

80 

 

39 

9% (1.4 cm in 7 fractures) 
12% 

(1.8 cm in 5) 

20° to 35° in 5 

 

20° in 3 

Thoresen et al. (6) 

1985  

Interlocked 48 14% (up to 2 cm.  in 7  
fractures) 

 

Criteria for excellent to good 
grading up to 15° 

38 fractures were so graded 

Hooper and Lyon (8) 

1988  

Closed unlocked 50 22% (1 cm. in 11 
fractures) 

 

over 15° in 6 

 

Brumback et al Part I 
(14) 1988  

Dynamic interlocked 133 13% 
(2 cm. in 13 fractures) 

 

not mentioned 

 

Sojbjerg et al. (5) 

 1990  

Interlocked 40 12% 
(1 to 2 cm. in 5 fractures) 

5° to 10° in 3 

Present study 

 

Open Kuntscher 

 

34 17% 
(upto 1 cm.  in 6 

fractures) 

none clinically 

 

Table II. Incidence of shortening and malrotation as reported by various authors following intramedullary nailing for
fracture shaft of femur.
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