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BACKGROUND 

One of the great advantages of intramedullary nailing is the preservation of the posttraumatic haematoma around the fracture area 
since this promotes the earlier callus formation and diminishes the chance of non-union.

AIM  

In this retrospective study we examine the postoperative results of Intramedullary Nailing (IMN) in two groups of patients with closed 
midshaft femur fractures. We try to point out if open reduction at the level of the fracture and thus partial or full drainage of the post-
traumatic haematoma seriously deteriorates the post-surgery rehabilitation and mobilization.

METHODS & MATERIAL 

The first group (closed IMN) consisted of  25 patients and the second one (open reduction) consisted of 13 patients. In both groups 
reamed IMN was performed. The first group underwent typical closed femur IMN. At the patients of the second group skin and fascia in-
cisions were performed at the level of the fracture. This was done in order to facilitate the reamer guide wire promotion through the 
fracture level by open reduction. Suturing of the incision was performed before the reaming process. The two groups were similar with 
respect to important preoperative variables such as age, fracture classification and coexisting diseases and injuries. Both groups under-
went similar antibiotic therapy. The following outcomes were calculated: Length of hospital stay post-operatively, leg shortening, non-
union, postoperative inflammation, range of hip & knee motion, persistent pain, time elapsed until full callus formation. At the final fol-
low up all patients were evaluated by the SF36 questionnaire. Statistical analysis was evaluated with SPSS



RESULTS 

Length of hospital stay and postoperative inflammation were similar in both groups (p>0.05, 95%CI=0.89-1.82). More specifically no 
postoperative inflammation occurred in any patient of both groups. Malunion concerning leg shortening of more than 1 cm and angula-
tion of more than 5 degrees occurred in two cases in closed nailing. Non-union was not observed in any group whereas full callus forma-
tion was achieved at a mean time of 7,5 months for the closed nailing group and 11 months in the open nailing group. Range of hip and 
knee motion was statistically significant deteriorated (p<0.05, 95%CI= 2.78-3.35) in patients whose fractures were openly reduced. Pain 
elicited with movement was more persistent in the openly reduced group with a mean duration of 3 months postoperatively whereas the 
mean duration in the closed group was just 1 month (p<0.05, 95%CI=1.18-6.42) (Fig. 1). Better SF-36 scores were achieved by patients of 
the first group (p<0.05, 95%CI=1.21-3.75) (Fig. 2)

DISCUSSION 

Intramedullary nailing is the treatment of choice for all midshaft femoral fractures. One of the advantages of IMN is the preservation of 
post injury haematoma around the fracture site. Bone fracture initiates a series of molecular pathways that commence with haematoma 
formation and an inflammatory cascade that regulates mesenchymal stem cells activity leading to fracture healing and the reestablish-
ment of skeletal integrity. Thus the haematoma preservation that is secured by fully closed intramedullary nailing techniques is essential 
for early and strong callus formation. On the other hand open reduction should be taken into account in difficult cases where reduction 
cannot be accomplished in a proper surgical time. In such a case the useful perifracture hematoma has to be sacrificed for the shake of 
the protracted surgical stress a patient or a surgeon may undergo or the excessive radiological aggravation.
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CONCLUSION 

Closed nailing of femoral fractures ensures a shorter duration of union as well as better range of hip and knee motion and a shorter 
period of movement elicited pain postoperatively. The persistent pain in open reductions as well as the reduced range of motion is sug-
gested to be correlated with scar formation and inogenesis of the soft tissue (skin, muscles & fascia) because of the insicion made at the 
fracture level. Nevertheless, in closed method, care should be taken to malalignment or shortening while locking the nail. Postoperative 
inflammation or non-unions did not differ between the two groups in our study, although in the literature they seem to be relevant with 
open nailing.

Table 1: Characteristics of 
the closed IMN group

Table 2: Characteristics of 
the open IMN group

1 6 - - - - 35° - 15° - 130° - 25° 0° - 135° 4 9 8.5 73

2 7 - - - - 40° - 15° - 130° - 30° 0° - 135° 3 11 11 78

3 6 - - - - 45° - 15° - 135° - 30° 0° - 140° 4 12 8.5 76

4 6 - - - - 30° - 15° - 130° - 20° 0° - 140° 3 10 8.5 72

5 6 - - - - 30° - 15° - 130° - 25° 0° - 140° 3 12 10 74

6 5 - - - - 45° - 20° - 135° - 30° 0° - 140° 2 9 9 80

7 6 - - - - 35° - 20° - 130° - 25° 0° - 140° 3 10 9 72

8 7 - - - - 30° - 15° - 125° - 20° 0° - 130° 3 12 10 78

9 7 - - - - 35° - 15° - 130° - 25° 0° - 125° 3 12 10.5 78

10 7 - - - - 40° - 15° - 135° - 25° 0° - 140° 2 12 11 86

11 6 - - - - 40° - 15° - 125° - 25° 0° - 140° 3 10 8 82

12 6 - - - - 35° - 15° - 130° - 25° 0° - 140° 4 12 10.5 80

13 5 - - - - 30° - 10° - 125° - 25° 0° - 135° 2 11 10.5 76

Mean 6.15 36.15° - 15.3° - 130°- 25.4° 0° - 136.9° 3 11 9.6 77,3
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