
 Vol. 81 • Number 2 • May 2016
139

Case 1

A 69 years old female with no relevant events in med-
ical history, after a fall from standing height suffered a 
left intertrochanteric femur fracture (Figure 1A) (AO 
classification 3.1 A.2). She was treated with reduction 
and osteosynthesis with a 235-mm cervico-diaphyseal 
intramedullary nail (TFN, Synthes®).  She was in hos-
pital for 72 hours until she was discharged with indi-

cation of home care and no intercurrences. Since the 
immediate postoperative period she stuck to walking 
rehabilitation with walker as tolerated. The patient had 
done well both medically and radiologically (Figures 
1B and C) at one-month postoperative follow-up. Two 
months after the surgery while walking she started feel-
ing progressive pain on the anterior aspect of the thigh, 
what led to functional impairment in month 3 after the 
surgery. 
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Figure 1. A. Patient’s X-ray at admittance: left hip intertrochanteric fracture. 
B y C. Anterior-posterior and lateral X-rays at one-month postoperative follow-up.

A B C

http://dx.doi.org/10.15417/386



Rev Asoc Argent Ortop Traumatol
140

X-rays showed periosteal reaction on the anterior-lat-
eral femoral cortex. (Figure 2A y B), that was interpreted 
as the consequence of the implant impaction at such level.  
Due to the functional impairment that followed the symp-

toms, and risking potential peri-implant fracture, it was 
decided to perform revision surgery with removal of the 
osteosynthesis material and insertion of a new 420 mm-
long nail (Figure 3).

Figure 2. A y B. Hip anterior-posterior and lateral X-rays at two-month follow-up, 
which show cortical injury and periosteal reaction (arrow). C. Bone scan with increase 
in the up-take of the radionuclide in the area of the injury. 

Figure 3. Femur anterior-posterior (A) and 
lateral (B) X-rays six months after the surgery.

The patient remained in hospital for 96 hours until she 
was discharged with indication of home care and no inter-
currences. Since the immediate postoperative period she 
stuck, as usual, to the walking rehabilitation protocol with 
walker as tolerated. She had done well both medically 
and radiologically (Figure 3) at six-month postoperative 
follow-up. 

We also ordered a bone scan that showed an increase in 
the up-take of the radionuclide in the involved area (Fig-
ure 2C). 
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Case 2

A 65 years old male with medical history of high 
blood pressure, smoking and non-Hodkin lymphoma 
suffered a left intertrochanteric femur fracture (Figure 
4) (AO classification 3.1 A.2) after a fall from standing 
height. He received reduction and osteosynthesis with a 
170-mm cervico-diaphyseal intramedullary nail (TFN, 
Synthes®). He remained in hospital for 96 hours until 
he was discharged with indication of home care and no 
intercurrences. Since the immediate postoperative period 
he stuck, as usual, to the walking rehabilitation protocol 
with walker as tolerated. The patient did well both medi-
cally and radiologically until postoperative month five, 
when he started feeling dull pain in his thigh and his knee 
beginning at night, with intensity and frequency increas-
ing progressively. 

X-rays showed the anterior-lateral femoral cortex pen-
etrated by the distal end of the intramedullary nail. We 
ordered a bone scan that showed an increase in the up-
take of the radionuclide in the involved area and an MRI 
whose results were reported as follows: “the nail can be 
seen contacting the lateral cortex endosteum, which can 
be seen thin and showing changes in the signal. There is 
no cortical discontinuity that can be seen, although the 
devices due to the magnetic susceptibility generated by 
the nail decrease diagnostic sensitivity.”  As we did in the 
previous case, we performed revision surgery to replace 
the 170-mm nail with a 420-mm implant.

Both patients did well in the immediate postoperative 
period, with total remission of the pain that motivated re-
vision surgery. 

Discussion 

Proximal femur fractures represent an important public 
health issue worldwide,1 and they are one of the more fre-
quent reasons for admittance at Orthopedics departments.  
Surgical treatment with stable fixation allows the patient 
to move early and decrease complications. Intramedullary 
devices are often used in both stable and unstable frac-
ture lines.2,3 Associated complications have been studied 
thoroughly—non-union, lose of fixation or shaft fractures 
distal to the implant.4-6 Distal penetration of the anterior 
femoral cortex with long nails has also been described.7,8 
Such complication comes as the result of the incongruity 
between some intramedullary implants and the femoral 
anatomy, where the anterior femoral arc is not reproduced 
by the nail curvature radius.9 The penetration of the ante-
rior cortex of the distal femur has been described with the 
use of long intramedullary nails, but not with the use of 
short ones. Robinson et al.10 reported 6% of impaction of 
the nail against the anterior femoral cortex with the use of 
long cervico-diaphyseal intramedullary nails in the treat-
ment of subtrochanteric fractures. Two percent of the pa-
tients (5 out of 302) of such series showed a fracture distal 
to the distal end of the nail, all with impaction against the 
anterior femoral cortex. 

Figure 4. Hip MRI. A. Coronal section B. Transverse section, where penetration of the anterior-lateral femur cortex 
by the implant can be verified. 
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Annually at the center we work at, an average of 150 
intertrochanteric femur fractures are treated with short 
cervico-diaphyseal intramedullary nails.  The advan-
tages associated with such implants are a proved supe-
rior biomechanic performance as compared to that of 
extramedullary devices, insertion by minimally invasive 
techniques, shorter surgical time and lower bleeding than 
those verified in open techniques. As disadvantages, as 
seen with extramedullary implants, we can mention the 
risk of potential fracture at stress level at the distal end of 
the implant, or below, in the unprotected femoral area.11,12

We have not found publications about the effects that 
the contact between the distal end of the short nail and 
the femoral cortex can have, which, on the contrary, have 
certainly been described as complications related to the 
use of long nails.7,8  Our objective was to report two cases 
associated with such complication that had to be subject 

to revision. The design of most of the short cervico-diaph-
yseal nails is universal; they are straight and not differen-
tiated into right and left.  So, as implants do not reproduce 
the femoral curvature, this characteristic results in undue 
contact between the distal end of the nail and the anterior 
femoral cortex. This is common at the time of using short 
nails, and this contact can be seen in most postoperative 
X-rays. However, so far we have not found publications 
about this condition with medical impactation worth revi-
sion surgery. 

In the two reported cases, we found that the femoral 
anterior curvature was associated with a femoral lateral 
curvature (varum), what caused contact at the level of the 
anterior-lateral cortex. This could determine the complica-
tion just described; therefore, we treat patients with peri-
trochanteric fractures associated with femoral varum defor-
mities with stabilization by long cervico-diaphyseal nails.

Bibliography 

  1. Cooper C, Campion G, Melton lJ. Hip fractures in the elderly: A world-wide projection. Osteoporos Int 1992;2:285-9.

  2. Anglen JO, Weinstein JN. Nail or plate fixation of intertrochanteric hip fractures: changing pattern of practice. A review of the 
American Board of Orthopaedic Surgery Database. J Bone Joint Surg Am 2008;90:700-7.

  3. Kaplan K, Miyamoto R, levine BR, Egol KA, Zuckerman JD. Surgical management of hip fractures: an evidence-based review 
of the literature. II: intertrochanteric fractures. J Am Acad Orthop Surg 2008;16:665-73.

  4. Jones HW, Johnston P, Parker M. Are short femoral nails superior to the sliding hip screw? A meta-analysis of 24 studies invol-
ving 3,279 fractures. Int Orthop 2006;30:69-78.

  5. Kyle RF, Gustilo RB, Premer RF. Analysis of six hundred and twenty-two intertrochanteric hip fractures. J Bone Joint Surg Am 
1979;61:216-21.

  6. Steinberg GG, Desai SS, Kornwitz NA, Sullivan TJ. The intertrochanteric hip fracture. A retrospective analysis. Orthopedics 
1988;11:265-73.

  7. Ostrum RF, levy MS. Penetration of the distal femoral anterior cortex during intramedullary nailing for subtrochanteric fractures: 
a report of three cases. J Orthop Trauma 2005;19:656-60.

  8. Bong MR, Kummer FJ, Koval KJ, Egol KA. Intramedullary nailing of the lower extremity: biomechanics and biology. J Am Acad 
Orthop Surg 2007;15:97-106.

  9. Egol KA, Chang EY, Cvitkovic J, Kummer FJ, Koval KJ. Mismatch of current intramedullary nails with the anterior bow of the 
femur. J Orthop Trauma 2004;18:410-5.

10. Robinson CM, Houshian S, Khan lAK. Trochanteric-entry long cephalomedullary nailing of subtrochanteric fractures caused by 
low-energy trauma. J Bone Joint Surg Am 2005;87:2217-26.

11. Bridle SH, Patel AD, Bircher M, Calvert PT. Fixation of intertrochanteric fractures of the femur. A randomised prospective com-
parison of the gamma nail and the dynamic hip screw. J Bone Joint Surg Br 1991;73:330-4.

12. Boriani S, De Iure F, Bettelli G, Specchia l, Bungaro P, Montanari G, et al. The results of a multicenter Italian study on the use 
of the Gamma nail for the treatment of pertrochanteric and subtrochanteric fractures: a review of 1181 cases. Chir Organi Mov 
1994;79:193-203. 


