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Background 

Femoral shaft fractures regularly occur after major 
trauma, such as road traffic accidents and falls from a 
height (1, 2). These fractures usually are associated with 
concurrent injuries due to the high-energy forces in the 
trauma (3). In addition, due to osteopenia, this type of 
fracture is also frequent in the elderly population (1, 4). 
The AO Foundation/Orthopedic Trauma Association 
(AO/OTA) has categorized femoral shaft fractures into 
three subtypes: A, B, and C; they represent the simple 
fracture, fractures with more than two fragments (with 
maintained continuity), and complicated with disjoined 
bone cortex subsequently (5). 

Intramedullary nailing (IMN) is considered the best 
available treatment option at the moment for femoral 
shaft fractures. It is an internal fixation technique that 
preserves hematoma formed at the initial repair phase 
and reduces complications such as malunion and 
nonunion (6-10). This technique has different variations 
based on entry site (retrograde and antegrade), but 
ultimately, they both result in satisfactory postoperative 
outcomes (7, 9, 11). In both of these variations, the pre-
operative reduction is of utmost importance (12, 13). In the 
case of femoral shaft fractures, the reduction is critically 
important due to deforming force from the passage of 
strong muscles such as quadriceps, hamstrings, and 
gastrocnemius, and surgeons choose different techniques 
to reduce accurately (1, 12-17). 

This educational corner aims to describe traumatic 
femoral fractures treated by IMN fixation after using a 
femoral distractor device to reduce the fracture closely. 
Then we hope to describe the technique of using AO-
femoral distractor in a way that helps the medical staff use 
close reduction techniques even in patients with injuries 
that impede the use of fracture table. 
Reduction Prior to Nailing 

In femoral shaft fractures, due to strong muscles 
attached to the bone (quadriceps, gastrocnemius, 
hamstrings, etc.), expected deformities might happen that 
highlight the importance of accurate pre-operative 
reduction (12, 13). Based on the type of reduction, IMN is 
divided into open IMN and closed IMN. In open IMN, the 

fracture site is exposed during the reduction process. On 
the other hand, there is no need for exposing the fracture 
in the closed IMN technique. However, the open IMN 
technique is generally easier to perform and does not need 
specific devices used in close reduction. Therefore, the 
open technique is frequently used even when the closed 
technique is preferred (18, 19). Besides, a fracture table 
often hinders access to concurrent injuries in patients 
with multiple trauma and is demanding to perform in 
obese patients, prompting the surgeon to use open IMN 
techniques (20). 
Femoral Distractor 

The femoral distractor is a device used in the closed 
reduction of different fractures (Figure 1). This device 
applies the force directly to the bone and not the nearby 
structures (21). It has application in various orthopedic 
procedures such as distracting the bone in the 
arthroscopic meniscal repair (22), facilitating complex 
total hip arthroplasty (THA) surgeries with high 
mechanical effectiveness (23), as well as helping in ankle 
arthroscopy with distraction for easier visualization (24). 
Orthopedic surgeons also used femoral distractors in ankle 
arthroscopy to provide easy visualization by providing 
distraction (24). As discussed in this paper, this device has 
shown appropriate results in reducing femur fractures 
prior to IMN in some instances (18, 25). 
 

 
Figure 1. Femoral distractor device 
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For obese patients, which hindered surgeons’ 
utilization of a fracture table for closed reduction, using a 
femoral distractor device is promising to achieve the 
reduction and alignment prior to IMN installation 
surgery. Sample radiography of a suitable case for using a 
femoral distractor with a transverse displaced mid-shaft 
femoral fracture is represented in figure 2. 

 

 
Figure 2. Femoral shaft fracture case suitable for using femoral distractor 

 
Technique 

After anesthesia, a close reduction is necessary to 
perform. First, two 5 mm Schanz screws on the femur 
should be placed (one in proximal and the other in distal 
fragment) (Figure 3). 

The proximal screw will be placed laterally into the 
lesser trochanter utilizing a 3.5 mm drill bit to create a 
hole for the screw. Fluoroscopy is used to identify the best 
route for the procedure. The distal screw will be placed in 
a lateral to medial position and at 90° of the long axis of 
the femur, in the anterior supracondylar area.  
 

 
Figure 3. A: The proximal screw, the distal screw, and pre-assembled femoral 
distractor; B: Proximal screw insertion position 

 
The surgeon should make sure that the screws are not 

in the way of the nail route to prevent complications 
during IMN installation. Then the pre-assembled femoral 
distractor will be attached to the Schanz screws while 
threaded parallel to the bone shaft in both sagittal and 
frontal planes. After ensuring that the Schanz screws were 
tightened appropriately, distracting the bone and 
reducing will be performed (Figure 4). 

 
Figure 4. A and B: Reducing the femur fracture deformity 

 
The reduction will be held during the nailing process. 

After the reduction process, the IMN surgery was 
performed using a femoral nail (Figure 5). 
 

 
Figure 5. Intramedullary nail in the femur after reduction with the femoral distractor 

 
Discussion 

We have described a method of using a femoral 
distractor prior to femoral nailing in a patient with femoral 
shaft fracture. We believe that this technique helps patients 
return to daily activity, work, and sport with scarce 
limitations. Moreover, professional athletes usually return 
to sports within one year after injury (26). However, the 
femoral distractor technique in close reduction can be 
trusted only in the presence of skillful staff. 

Plenty of tools and techniques have been employed to 
achieve fracture reduction before IMN surgery of femur 
fractures (27), including the routine fracture table (28, 29), 
an ultrasound technique (30), a rapid reductor, and a 
joystick technique (31). However, no single technique can 
work in every situation. 

In acute femoral shaft fractures, a femoral distractor 
can be used instead of the fracture table and produce 
comparable results in reduction. A femoral distractor is 
especially useful when dealing with patients who will 
benefit from eliminating fracture tables, such as multiple 
trauma patients. In addition, a femoral distractor is 
recommended in patients with obesity and associated 
unstable spine or pelvic fractures (25). These patients 
benefit from the reduced operative time, and close 
reduction is recommended instead of the open IMN 
surgery (32). 

However, loosening or rupture of the Schanz screws can 
complicate the procedure - especially at fracture line 
distraction - which could lead to increased surgery time, 
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larger access route, and possibly a change in the surgical 
procedure. Therefore, screw placement is critical in the 
procedure and should be perfectly executed (33). 
 
Conclusion 

A femoral distractor can closely reduce displaced 
femoral shaft fractures in adults before surgery, essential 
for successful closed IMN fixation. This technique requires 
a high level of skill but is exceptionally successful in 
reduction and can be used in some instances hindering 
other techniques. 
 
Conflict of Interest 

The authors declare no conflict of interest in this study. 
 
Acknowledgements 

None. 
 
References 
1. Khoori M, Moharrami A, Hoseini Zare N, Mortazavi SJ. The 

importance of length of the cephalomedullary nails for 
fixation of the proximal femoral fractures: An educational 
corner. J Orthop Spine Trauma. 2021;6(3):55-6. doi: 
10.18502/jost.v6i3.4963. 

2. Zeinali M, Haghi Ashtiani B, Nabian MH, Rabie H. Acute 
lumbosacral plexopathy following femoral fracture: An 
unusual association. J Orthop Spine Trauma. 2021;7(1):34-6. doi: 
10.18502/jost.v7i1.5966. 

3. Anandasivam NS, Russo GS, Fischer JM, Samuel AM, Ondeck NT, 
Swallow MS, et al. Analysis of bony and internal organ injuries 
associated with 26,357 adult femoral shaft fractures and their 
impact on mortality. Orthopedics. 2017;40(3):e506-e512. doi: 
10.3928/01477447-20170327-01. [PubMed: 28358976]. 

4. Neumann MV, Sudkamp NP, Strohm PC. Management of 
femoral shaft fractures. Acta Chir Orthop Traumatol Cech. 
2015;82(1):22-32. [PubMed: 25748658]. 

5. Marsh JL, Slongo TF, Agel J, Broderick JS, Creevey W, DeCoster TA, 
et al. Fracture and dislocation classification compendium - 2007: 
Orthopaedic Trauma Association classification, database and 
outcomes committee. J Orthop Trauma. 2007;21(10 Suppl):S1-133. 
doi: 10.1097/00005131-200711101-00001. [PubMed: 18277234]. 

6. Gansslen A, Gosling T, Hildebrand F, Pape HC, Oestern HJ. 
Femoral shaft fractures in adults: Treatment options and 
controversies. Acta Chir Orthop Traumatol Cech. 
2014;81(2):108-17. [PubMed: 25105784]. 

7. Ricci WM, Gallagher B, Haidukewych GJ. Intramedullary 
nailing of femoral shaft fractures: Current concepts. J Am Acad 
Orthop Surg. 2009;17(5):296-305. doi: 10.5435/00124635-
200905000-00004. [PubMed: 19411641]. 

8. Amoozadeh Omrani F, Elahi M, Sarzaeem MM, Sayadi S, 
Farzaneh H. Infection rate of reamed versus unreamed 
intramedullary nailing in open tibia fractures. J Orthop Spine 
Trauma. 2020;5(2):29-31. doi: 10.18502/jost.v5i2.3749. 

9. Sharif pour S, Mirghaderi SP, Salimi M, Kalantar SH. Femoral 
retrograde nailing, an excellent choice for femoral shaft fracture 
with scarce complications: Educational corner. J Orthop Spine 
Trauma. 2022;7(4):141-5. doi: 10.18502/jost.v7i4.8861. 

10. Yves Vetter S, Swartman B, Beisemann N, Schnetzke M, Keil H, 
Recum JV, et al. Postoperative malrotation after closed 
reduction and intramedullary nailing of femoral shaft 
fractures. J Orthop Spine Trauma. 2016;2(2):e7191. doi: 
10.17795/jost-7191. 

11. Ostrum RF, Agarwal A, Lakatos R, Poka A. Prospective 
comparison of retrograde and antegrade femoral 
intramedullary nailing. J Orthop Trauma. 2000;14(7):496-501. 
doi: 10.1097/00005131-200009000-00006. [PubMed: 11083612]. 

12. Rockwood CA, Bucholz RW, Green DP, Court-Brown, Heckman 
JD, Tornetta P. Rockwood and Green's fractures in adults. 
Philadelphia, PA: Wolters Kluwer Health/Lippincott Williams & 
Wilkins; 2010. 

13. Ma YG, Hu GL, Hu W, Liang F. Surgical factors contributing to 

nonunion in femoral shaft fracture following intramedullary 
nailing. Chin J Traumatol. 2016;19(2):109-12. doi: 
10.1016/j.cjtee.2016.01.012. [PubMed: 27140219]. [PubMed 
Central: PMC4897920]. 

14. Salimi M, Dehghani J, Gerami MH. Efficacy of elastic 
intramedullary nails in treating axially unstable femur 
fracture in children. Pak J Med Health Sci. 2021;15(1):572-6. 

15. Moshirifar M, Moharrami A, Moazen Jamshidi MM, Mortazavi 
SJ. Reduction techniques in displaced femoral neck fracture: 
educational corner. J Orthop Spine Trauma. 2021;7(2):53-6. doi: 
10.18502/jost.v7i2.7001. 

16. Sharifpour S, Moharrami A, Mortazavi SMJ. How to prevent 
distal femoral fracture non-union? Educational corner. J 
Orthop Spine Trauma. 2020;5(4):103-6. doi: 
10.18502/jost.v5i4.4380. 

17. Hoseini Zare N, Moharrami A, Mortazavi SMJ. The importance 
of the lateral femoral wall thickness in intertrochanteric 
fracture: Educational corner. J Orthop Spine Trauma. 
2020;6(1):14-5. doi: 10.18502/jost.v6i1.4536. 

18. Baumgaertel F, Dahlen C, Stiletto R, Gotzen L. Technique of 
using the AO-femoral distractor for femoral intramedullary 
nailing. J Orthop Trauma. 1994;8(4):315-21. doi: 
10.1097/00005131-199408000-00007. [PubMed: 7965293]. 

19. Koerner MR, Young LE, Daniel A, Tanner SL, Crist B, Schaller TM, 
et al. Does traction decrease the need for open reduction in 
femoral shaft fractures treated within 24 hours? J Surg Orthop 
Adv. 2018;27(4):303-6. [PubMed: 30777831]. 

20. Stephen DJ, Kreder HJ, Schemitsch EH, Conlan LB, Wild L, 
McKee MD. Femoral intramedullary nailing: Comparison of 
fracture-table and manual traction. A prospective, 
randomized study. J Bone Joint Surg Am. 2002;84(9):1514-21. 
doi: 10.2106/00004623-200209000-00002. [PubMed: 12208906]. 

21. Kregor PJ, Stannard JA, Zlowodzki M, Cole PA. Treatment of 
distal femur fractures using the less invasive stabilization 
system: Surgical experience and early clinical results in 103 
fractures. J Orthop Trauma. 2004;18(8):509-20. doi: 
10.1097/00005131-200409000-00006. [PubMed: 15475846]. 

22. Jakob RP, Staubli HU, Zuber K, Esser M. The arthroscopic 
meniscal repair. Techniques and clinical experience. Am J 
Sports Med. 1988;16(2):137-42. doi: 10.1177/036354658801600208. 
[PubMed: 3287957]. 

23. Minter JE, Bernasek TL, Malone MR, Schmitt P. Use of the AO 
femoral distractor in revision total hip arthroplasty. Am J 
Orthop (Belle Mead NJ). 2003;32(9):464-5. [PubMed: 14560830]. 

24. Kumar VP, Satku K. The A-O femoral distractor for ankle 
arthroscopy. Arthroscopy. 1994;10(1):118-9. doi: 10.1016/s0749-
8063(05)80305-6. [PubMed: 8166897]. 

25. McFerran MA, Johnson KD. Intramedullary nailing of acute 
femoral shaft fractures without a fracture table: Technique of 
using a femoral distractor. J Orthop Trauma. 1992;6(3):271-8. 
doi: 10.1097/00005131-199209000-00001. [PubMed: 1403243]. 

26. Sikka R, Fetzer G, Hunkele T, Sugarman E, Boyd J. Femur 
fractures in professional athletes: A case series. J Athl Train. 
2015;50(4):442-8. doi: 10.4085/1062-6050-49.5.10. [PubMed: 
25680071]. [PubMed Central: PMC4560006]. 

27. Riehl JT, Widmaier JC. Techniques of obtaining and 
maintaining reduction during nailing of femur fractures. 
Orthopedics. 2009;32(8):581. doi: 10.3928/01477447-20090624-17. 
[PubMed: 19681545]. 

28. Shezar A, Rosenberg N, Soudry M. Technique for closed 
reduction of femoral shaft fracture using an external support 
device. Injury. 2005;36(3):450-3. doi: 
10.1016/j.injury.2004.08.009. [PubMed: 15710165]. 

29. Shui W, Yang Y, Pi X, Luo G, Qiao B, Ni W, et al. A novel closed 
reduction technique for treating femoral shaft fractures with 
intramedullary nails, haemostatic forceps and the lever 
principle. BMC Musculoskelet Disord. 2021;22(1):187. doi: 
10.1186/s12891-021-04055-5. [PubMed: 33588825]. [PubMed Central: 
PMC7885410]. 

30. Mahaisavariya B, Songcharoen P, Riansuwan K. Technique of 
closed unlocked femoral nailing using ultrasound guidance. 
Injury. 2006;37(10):1000-3. doi: 10.1016/j.injury.2006.01.002. 
[PubMed: 16480991]. 

31. Kim KC, Lee JK, Hwang DS, Yang JY, Kim YM. Stabilizing 
subtrochanteric femoral fractures with an interlocked 
intramedullary nail using the 'Joystick' technique. 

http://jost.tums.ac.ir/
https://doi.org/10.18502/jost.v6i3.4963
https://doi.org/10.18502/jost.v7i1.5966
https://doi.org/10.18502/jost.v7i1.5966
https://doi.org/10.3928/01477447-20170327-01
https://pubmed.ncbi.nlm.nih.gov/28358976/
https://pubmed.ncbi.nlm.nih.gov/25748658/
https://doi.org/10.1097/00005131-200711101-00001
https://pubmed.ncbi.nlm.nih.gov/18277234/
https://pubmed.ncbi.nlm.nih.gov/25105784/
https://doi.org/10.5435/00124635-200905000-00004
https://doi.org/10.5435/00124635-200905000-00004
https://pubmed.ncbi.nlm.nih.gov/19411641/
https://doi.org/10.18502/jost.v5i2.3749
https://doi.org/10.18502/jost.v7i4.8861
https://doi.org/10.17795/jost-7191
https://doi.org/10.1097/00005131-200009000-00006
https://pubmed.ncbi.nlm.nih.gov/11083612/
https://doi.org/10.1016/j.cjtee.2016.01.012
https://pubmed.ncbi.nlm.nih.gov/27140219/
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc4897920/
https://doi.org/10.18502/jost.v7i2.7001
https://doi.org/10.18502/jost.v5i4.4380
https://doi.org/10.18502/jost.v6i1.4536
https://doi.org/10.1097/00005131-199408000-00007
https://pubmed.ncbi.nlm.nih.gov/7965293/
https://pubmed.ncbi.nlm.nih.gov/30777831/
https://doi.org/10.2106/00004623-200209000-00002
https://pubmed.ncbi.nlm.nih.gov/12208906/
https://doi.org/10.1097/00005131-200409000-00006
https://pubmed.ncbi.nlm.nih.gov/15475846/
https://doi.org/10.1177/036354658801600208
https://pubmed.ncbi.nlm.nih.gov/3287957/
https://pubmed.ncbi.nlm.nih.gov/14560830/
https://doi.org/10.1016/s0749-8063(05)80305-6
https://doi.org/10.1016/s0749-8063(05)80305-6
https://pubmed.ncbi.nlm.nih.gov/8166897/
https://doi.org/10.1097/00005131-199209000-00001
https://pubmed.ncbi.nlm.nih.gov/1403243/
https://doi.org/10.4085/1062-6050-49.5.10
https://pubmed.ncbi.nlm.nih.gov/25680071/
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc4560006/
https://doi.org/10.3928/01477447-20090624-17
https://pubmed.ncbi.nlm.nih.gov/19681545/
https://doi.org/10.1016/j.injury.2004.08.009
https://pubmed.ncbi.nlm.nih.gov/15710165/
https://doi.org/10.1186/s12891-021-04055-5
https://pubmed.ncbi.nlm.nih.gov/33588825/
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc7885410/
https://doi.org/10.1016/j.injury.2006.01.002
https://pubmed.ncbi.nlm.nih.gov/16480991/


 
Sharifpour et al.: Closed Femoral Nailing with Femoral Distractor 

J Orthop Spine Trauma. 2022; 8(4): 134-7. 137 

 
http://jost.tums.ac.ir 

Orthopedics. 2007;30(9):705-8. doi: 10.3928/01477447-20070901-
27. [PubMed: 17899909]. 

32. Wang ZG, Zhang K, Jia L, Wang ZL, Liu D, Yang SY, et al. Closed 
femoral nailing with the technique of using a new femoral 
distractor: A preliminary report. J Biol Regul Homeost Agents. 
2015;29(3): 683-7. [PubMed: 26403407]. 

33. Giordano V, Godoy-Santos AL, Belangero WD, Pires RES, 
Labronici PJ, Koch HA. Finite element analysis of the 
equivalent stress distribution in Schanz screws during the use 
of a femoral fracture distractor. Rev Bras Ortop. 2017;52(4): 
396-401. doi: 10.1016/j.rboe.2017.07.003. [PubMed: 28884096]. 
[PubMed Central: PMC5582809]. 

http://jost.tums.ac.ir/
https://doi.org/10.3928/01477447-20070901-27
https://doi.org/10.3928/01477447-20070901-27
https://pubmed.ncbi.nlm.nih.gov/17899909/
https://pubmed.ncbi.nlm.nih.gov/26403407/
https://doi.org/10.1016/j.rboe.2017.07.003
https://pubmed.ncbi.nlm.nih.gov/28884096/
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc5582809/

