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Abstract 
Introduction – The main objective of the present prospective study was to assess mechanical 
complications associated with an original intramedullary nail with limited and controlled blade 
back-out in the treatment of trochanteric fracture. 
Material and Method – All patients treated for trochanteric fracture in a single 
orthopedic/traumatologic surgery department over a 2-year period were included. Minimum 
follow-up was 6 months. Fracture stability was assessed on the AO criteria. The TFP® 
intramedullary nail has a monobloc helicoid blade. Its main feature is the controlled and 
limited blade back-out, optimizing fracture site compression in weight-bearing, without the 
drawback of excessive back-out. The main endpoint was onset of mechanical complications: 
cut-out, intra-articular protrusion, non-union, and pain. Baumgaertner’s Tip-Apex Distance 
(TAD), blade centering within the femoral head and fracture reduction were also assessed. 
Results – One hundred thirty-eight patients (mean age, 83 years) were operated on, and 118 
followed up. There were 9 mechanical complications (7.6%): 4 cut-outs (3.4%), 3 intra-
articular protrusions (2.5%), 1 non-union (0.8%) and 1 case of pain (0.8%). TAD length was 
not associated with complications rate. Poor reduction was significantly associated with more 
complications (p = 0.02), as was blade malpositioning. Mean back-out was 3.3 mm, affecting 
22 nails (19%). There were no complications in case of back-out, versus a 9.4% rate in 
absence of back-out, although this difference was not significant (p = 0.21). There were no 
postoperative infections. 
Conclusion – The TFP® nail is useful for fixation of trochanteric fracture, whether stable or 
unstable, due to its low rate of mechanical complications compared to the literature. 
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INTRODUCTION 

 
Proximal femoral fracture is frequent in the elderly. Incidence of 143,000 was predicted in 
France for 2050 [1] [2]. Almost two-thirds consist in trochanteric fracture [3] [4]. Functional 
impact is very severe, with significant loss of autonomy [5][6]. One-year mortality ranges 
between 15% and 36% [6][7]. 

 
Intramedullary nailing is widely used to fix trochanteric fracture, incurring fewer complications 
than Dynamic Hip Screw (DHS), especially in unstable fracture [8] [9]. The aim of nailing is to 
stabilize the fracture and allow early weight-bearing, to avoid confinement to bed [1] [10]. 

 
In France, the most widely used intramedullary nails are Gamma® (Howmedica – 
Osteonics, Rutherford, NJ, USA) and Proximal Femoral Nail Antirotation® (PFNA®, 
Synthes, Oberdorf, Switzerland). The main complication associated with the Gamma nail is 
cephalic screw cut-out, in 6-7% of cases [11] [12]. Cut-out is less frequent with PFNA, but 
there are risks of intra-articular protrusion [13] and excessive back-out of the cephalic blade 
[14] [15]. 
 
The main aim of the present single-center prospective study was to describe and assess 
mechanical complications with the Telegraph Femoral Proximal (TFP) nail in trochanteric 
fracture, and to compare results with the literature. 
 
The secondary objective was to compare complications rates according to fracture stability. 
 

 
MATERIAL & METHOD 
 
 

 
Sample 
A single-center prospective study was conducted from May 2012 to September 2014, with a 
minimum 6 months’ follow-up. All trochanteric fractures, unless pathologic, were included; 
subtrochanteric and isolated greater trochanter fractures were also excluded.  

 
Patients were seen in follow-up consultation, or else they or their family doctor was contacted 
(bed-ridden or deceased patients).  
Fractures were classified on the AO system [16], and dichotomized as stable (A1.1, 
A1.2, A2.1) or unstable (A2.2, A2.3, A3): 54 unstable (46%), 64 stable (54%). Instability 
criteria comprised calcaneal comminution, lesser trochanter injury, absence of medial 
support, metaphyseal or greater trochanter comminution, and/or lateral femoral hinge 
fracture. 
 
Study variables  
The main endpoint was onset of mechanical complications by 6 months: 
- cephalic blade cut-out, 
- intra-articular protrusion, 
- non-union, 
- hardware-related pain. 
 
Hardware-related pain was diagnosed by elimination of other causes: mechanical 
complication (cut-out, protrusion, non-union), infectious, neuropathic, scar-related.  
 
 
The secondary endpoint was results in stable versus unstable fracture. 



 
Radiologic assessment was based on preoperative, immediate postoperative and 3 and 6 
months AP and lateral views, using PACS radiology software. 
 
A single surgeon took measurements and analyzed data, to avoid inter-observer issues.  
 
Complications were assessed with reference to Baumgaertner’s Tip-Apex Distance (TAD) 
[17], blade centering within the femoral head, and fracture reduction. TAD is the sum of the 
distances between the head of the cephalic screw and the summit of the femoral head on AP 
and lateral views. According to Baumgaertner, TAD >25 mm is predictive of cut-out. 
 
Blade centering within the femoral head was assessed on AP and lateral view using PACS 
software, gridding the femoral neck in 3 frontal and lateral areas.  
 
Fracture reduction on immediate postoperative views was assessed in terms of diastasis and 
cervico-diaphyseal angle. Diastasis was counted if >5 mm. Reduction was considered good if 
cervico-diaphyseal angle was 130-150° on AP view and anteversion <20° on lateral view, 
acceptable if only 1 criterion was met and poor if neither [18]. 
 
Bone consolidation was assessed on weight-bearing view when possible (patient not bed-
ridden) in terms of trabeculae crossing the fracture site and resolution of discontinuity. CT 
was performed in case of doubt.  
 
Surgical revision was also assessed, at the usual 6 week, 3 month and 6 month follow-up.  
 
Clinical assessment used Parker score [19], at preoperative, immediate postoperative and 3 
and 6 month assessment. This clinical and functional score is based on ability to move 
unaided, with technical or human assistance, at home, outdoors and for shopping. A total of 
9 out of 9 indicates perfect autonomy; at 0 points, the patient is confined to bed. 
 
Infection was assessed clinically: scar aspect, fistula, effusion, local redness, persistent pain 
or functional impotence without mechanical or neuropathic cause, or unexplained fever. In 
case of negative clinical findings, biological analysis was not performed.  
 
TFP nail 
The Telegraph Femoral Proximal® (TFP) intramedullary nail (FH Orthopedics, Heimsbrunn, 
France) has a monobloc helical blade providing good cancellous fixation. Its main feature is 
to allow limited and controlled back-out up to a maximum 15 mm to optimize fracture site 
compression under weight-bearing (Figure 1). 
 
Nail length is 190 mm, and diameter 17 mm in the metaphyseal region and 11 mm in the 
diaphyseal region for any type of fracture. Angulation is either 125° or 130°. 
 
The proximal locking screw (Figure 2A) blocks rotation and fits into one of the groves in the 
blade under weight-bearing; it controls and limits back-out to 15 mm (Figure 2B). 
 
Distal locking can be static or dynamic. In the present study, locking was static, except for 7 
nails locked dynamically. 
 
 
Surgical technique  
After fracture reduction by external maneuvers with the patient positioned supine on the 
surgery table, the skin incision was made 4 cm from the summit of the greater trochanter. 
After incising the fascia lata, the guide-wire and hand-auger were positioned at the summit of 
the greater trochanter. The nail was introduced into the shaft, and the cephalic blade was 



tapped and measured and impacted in the femoral head using a hammer. The locking screw 
was inserted in the head of the nail and distal locking was performed after releasing traction. 
 
Weight-bearing was systematic on the day after surgery.  
 
 
Statistical analysis 
Categoric variables were reported as percentages and continuous variables as mean, 
standard deviation, median, interquartile range and range. 
 
The significance of mean Parker score decrease between day 0 and month 6 was assessed 
on 1-tailed Wilcoxon signed ranks test for matched samples. Patients with Parker score 0 at 
day 0 were excluded from this analysis. 
 
The significance threshold was set at 5%.  
 
Analyses used SAS 9.4 software (SAS Institute, Carry, NC, USA). 
 
 
Ethical aspects 
The study adhered to the French guidelines on clinical research in human subjects and to the 
1975 Declaration of Helsinki (revised, 2000). 
 
 
RESULTS 
 
 
One hundred and thirty-eight patients were operated on as described above; 118 were 
followed up; 20 were lost to follow-up. Mean age was 83 years (range, 48-104 years). There 
were 88 females (75%) and 30 males (25%): sex-ratio, 3/1. At 6 months, there had been 17 
deaths (14.4%) (Table 1). 
 
Mean hospital stay was 9.4 days (range, 2-30 days). Mean surgery time was 40 minutes 
(range, 12-85 minutes). 
 
There were 9 mechanical complications (7.6%; 95% CI [2.8;12.4]): 4 cut-outs (3.4%), 3 intra-
articular protrusions (2.5%), 1 non-union (0.8%) and 1 case of pain (0.8%). All, except the 
non-union, occurred within 3 months. 
Age, gender, ASA score, history, patient referral path, affected side, preoperative Parker 
score, hospital stay and operating time were not predictive of mechanical complications 
(Table 2). 
 
After adjustment on variables differing significantly in distribution between groups (stable 
versus unstable fracture), there was no significant inter-group difference in mechanical 
complications rate (p=0.99). 
 
Mean TAD was 30.7±9.8 mm, with 69.5% of values > 25mm (n=82). TAD >25 mm was not 
significantly associated with a higher complications rate (p=0.58) (Table 3). 
 
Blade in superior position on AP view (p=0.001) or in anterior position on lateral view 
(p=0.0017) was not significantly associated with a higher complications rate. 
 
57.6% of fractures were reduced optimally, 34.7% acceptably, and 7.6% poorly. Poor 
reduction was significantly associated with a higher complications rate (p=0.02). 33.3% of 
cases with mechanical complications showed poor reduction, versus only 5.5% without 



(Table 3). 
 
Mean blade back-out was 3.3mm (range, 1-10 mm), involving 22 nails (18.6%). There were 
no mechanical complications with back-out (0%), and 9.4% without, although the difference 
was not significant (p=0.21). 
 
At 6 months, the fracture consolidation rate was 99%.  
 
The surgical revision rate was 7.6%: 2 total hip replacements, due to cut-out; 4 partial hip 
replacements, due to 1 cut-out, 2 protrusions and 1 non-union; 2 simple nail removals, 1 for 
pain and 1 for protrusion; and 1 cephalic blade exchange, for protrusion. 
 
Mean Parker score was 6.2 preoperatively, and 5.2 at 6 months, with significant decrease 
(p<0.0001). 
 
There were no surgery-site infections. There was 1 case of urinary retention, 2 of pulmonary 
embolism, 3 of inhalation pneumopathy, 1 of pulmonary atelectasis, 1 of acute kidney failure, 
and 1 of ascitic edematous decompensation in liver failure. 
 
 
DISCUSSION 
 
 
The main aim of the present prospective study was to describe mechanical complications 
following TFP nailing. The rate of 7.6% was lower than those usually reported: 8.5-12.5% 
with the Gamma® nail, and 7.9-19% with PFNA [15] [17]. The present cut-out rate was 3.4%, 
compared to 5-19% elsewhere [1] [11] [12] [18] [20] (Table 4). 
 
Biomechanically, the TFP nail resembles the PFNA nail, with an impacted helical blade, the 
main difference being the distal grooves in TFP, where the locking screw fits, allowing 
maximum 15 mm back-out by blocking at the end of the groove. The PFNA blade has no 
groves, and back-out is thus without limit. 
 
This limited controlled back-out avoids excessive fracture site compression, limb-length loss 
and severe lever arm loss, while optimizing fracture site compression under weight-bearing. 
 
There was only 1 case of hardware-related pain (0.8%). The postoperative radiograph 
showed that the cephalic blade was initially too long, and that the distal end was in contact 
with the fascia lata. 
 
This is one of the advantages of the TFP nail compared to other reports. There was no 
cephalic blade back-out causing lateral pain, whereas the PFNA nail is associated with 5-
13% rates of lateral pain due to fascia lata irritation by excessive back-out [15] [21]. Lee et al. 
even reported back-out with complete cephalic blade expulsion following a fall in a patient 
who had received a PFNA nail 6 months earlier [14]. With the Gamma nail, Leung [2], 
Docquier [12] and Gadegone [22] reported 6-12% diffuse persistent pain (inguinal, lateral or 
thigh) (Table 4). 
 
The only case of non-union in the present series was secondary to 10-mm inter-fragment 
diastasis associated to blade malpositioning (anterior on lateral and superior on AP view). 
There was no cephalic blade back-out, and hence no fracture site compression. Non-union is 
rare in fractures involving cancellous bone; the rate was around 1% in the present series, like 
in those of Nikoloski [11], Docquier [12], Simmermacher [21] and Gadegone [22]. The 
present series showed a significant association between poor fracture reduction and onset of 
mechanical complications, as confirmed elsewhere [1] [12] [21] [23]. 



 
The TFP nail is useful for trochanteric fracture fixation, as no significant difference in 
mechanical complications rate was found between stable and unstable fractures. The 
instrumentation, moreover, is easy to use. Hélin [6], using the PFNA nail, reported 
significantly more complications in unstable trochanteric fracture. No other studies found 
significant differences between stable and unstable trochanteric fractures treated by 
intramedullary nailing. Schipper [24] reported no difference in results for unstable 
trochanteric fracture between Gamma and PFNA nails. 
 
The link between TAD and cut-out remains controversial. Baumgaertner et al. [17] reported 
cephalic screw cut-out in case of TAD >25 mm. Docquier [12], Geller [18] and Bruijn [13] also 
found that long TAD significantly increased cut-out risk with the Gamma nail. Kraus [25] and 
Caruso [26] showed a significant association between TAD >30 mm and mechanical 
complications with the PFNA nail. 
 
The present study found no significant association between long TAD and cut-out. According 
to Nikoloski [11], the behavior of the cephalic blade differs from that of the screw. TAD >25 
mm did not increase cut-out risk; in contrast, TAD <25 mm increased the risk of the blade 
being too close to the subchondral bone, and hence of protrusion. In a biomechanical 
cadaver study, Strauss et al. [27] found that cancellous bone subsidence and compaction 
around the helical blade increased implant migration resistance compared to the cephalic 
screw. Pu’s conclusions [15] likewise differed from Baumgaertner’s: the cephalic screw 
should be at least 10 mm away from the subchondral bone to avoid protrusion. However, 
Brunner et al. [28] reported 3 cases of intra-articular protrusion 6 weeks postoperatively with 
the PFNA nail despite all 3 fractures being well-reduced, with the blades well-positioned, 
more than 10 mm from the subchondral bone. 
 
Interestingly, there were no surgical site infections in the present series whereas infection is 
systematic (2-10%) in the literature [5] [22] [24]. 
 
Intramedullary nailing in trochanteric fracture with rapid resumption of weight-bearing slows, 
without quite preventing, loss of autonomy [5] [6] [23]. The present significant deterioration in 
Parker score at 6 months was in line with the literature [5]. 
 
Although prospective the present study was not comparative, and the absence of a control 
group is its main limitation. On the other hand, loss to follow-up was average for the literature 
(14.5%); it is not always easy to follow up these elderly patients with severe comorbidity. 
 
 
CONCLUSION 
 
 
The TFP intramedullary nail proved useful for fixing trochanteric fracture, whether stable or 
unstable. Its helical blade and limited back-out provided a complications rate lower than 
found in the literature. These results need confirming in a comparative prospective study, 
with larger sample size and, above all, a control group. This was the first study to report 
results on intramedullary nailing with limited controlled blade back-out. 
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Tables 
 
 
Table 1 – Patient data 

    N   %/mean   SD   median   Q1   Q3   min   max 

                

  

Age (years) 117   83.2   9.8   84.0   80.0   89.0   48.0   104.0 

  

Age group (median) 

  ND 1       

  Age <= 84 years 62   53.0   

  Age > 84 years 55   47.0   

  

Gender 

  Female 88   74.6   

  Male 30   25.4   

  

ASA class 

  ND 3       

  ASA 1 8   7.0   

  ASA 2 50   43.5   

  ASA 3/4 57   49.6   

  

History 

  ND 2       

  No 17   14.7   

  Yesi 99   85.3   

  

Cardiac/cardiovascular history 

  ND 1       

  No 50   42.7   

  Yes 67   57.3   

  

History of dementia 

  ND 1       

  No 96   82.1   

  Yes 21   17.9   

  

Referral from 

  ND 4       

  Home 76   66.7   

  Old persons’ home 21   18.4   

  Nursing home/Institution 17   14.9   

  

Type of fracture 

  A1-1 26   22.0   

  A1-2 22   18.6   

  A2-1 17   14.4   

  A2-2 22   18.6   

  A2-3 18   15.3   

  A3 13   11.0   

  

Side 

  Right 56   47.5   

  Left 62   52.5   

  

Stable fracture 

  No 54   45.8   

  Yes 64   54.2   

  



Table 1 – Patient data 

    N   %/mean   SD   median   Q1   Q3   min   max 

                

Parker score, D0 118   6.2   2.7   7.0   4.0   9.0   0.0   9.0 

  

Parker score, M6 88   5.2   2.7   6.0   3.0   7.0   0.0   9.0 

  

Deceased at 6 months 

  No 101   85.6   

  Yes 17   14.4   

  

Hospital stay (days) 87   9.4   5.2   8.0   6.0   11.0   2.0   30.0 

  

Operating time (min) 64   39.8   15.4   40.0   30.0   50.0   12.0   85.0 

  

 

SD: standard deviation; ND: no data  



Table 2 – Patient data according to complications 

    Total     No complications     Complications     

N= 118   N=109 
 (92.4%) 

  N=9 
 (7.6%) 

N   %/mean   SD N   %/mean   SD N   %/mean   SD p** 

                    
  
Age (years) 117   83.2   9.8     108   83.3   9.9     9   81.6   7.7   0.2643 
  
Gender 0.1093 
  Female 88   74.6         79   72.5         9   100.0         
  Male 30   25.4         30   27.5         0   0.0         
  
ASA 115   2.5   0.7     107   2.5   0.7     8   2.3   0.7   0.3920 
  
History 0.1256 
  No 17   14.7         14   13.1         3   33.3         
  Yes 99   85.3         93   86.9         6   66.7         
  
Cardiac/cardiovascular history 0.4939 
  No 50   42.7         45   41.7         5   55.6         
  Yes 67   57.3         63   58.3         4   44.4         
  
History of dementia 1.0000 
  No 96   82.1         88   81.5         8   88.9         
  Yes 21   17.9         20   18.5         1   11.1         
  
Referral from 1.0000 
  Home 76   66.7         69   65.7         7   77.8         
  Old persons’ home 21   18.4         20   19.0         1   11.1         
  Nursing 
home/Institution 

17   14.9         16   15.2         1   11.1         

  
Type de fracture 0.6082 
  A1-1 26   22.0         25   22.9         1   11.1         
  A1-2 22   18.6         21   19.3         1   11.1         
  A2-1 17   14.4         14   12.8         3   33.3         
  A2-2 22   18.6         21   19.3         1   11.1         
  A2-3 18   15.3         16   14.7         2   22.2         
  A3 13   11.0         12   11.0         1   11.1         
  
Side 0.7342 
  Right 56   47.5         51   46.8         5   55.6         
  Left 62   52.5         58   53.2         4   44.4         
  
Stable fracture 1.0000 
  No 54   45.8         50   45.9         4   44.4         
  Yes 64   54.2         59   54.1         5   55.6         
  
Parker score, D0 112   6.2   2.7     103   6.1   2.7     9   7.0   2.5   0.3456 
  
Hospital stay 
(days) 

87   9.4   5.2     82   9.4   5.0     5   10.6   8.7   0.6392 

  
Operating time 
(min) 

64   39.8   15.4     60   39.6   15.6     4   42.5   12.6   0.7212 

  
                                          

SD: standard deviation 
** Fisher exact test for qualitative variables, Student or Wilcoxon test for quantitative variables 

 

 
 
  



 

Table 3 – Mechanical complications according to radiographic criteria 

    Total     No complications     Complications     

N= 118   N=109 
 (92.4%) 

  N=9 
 (7.6%) 

N   %/mean   SD N   %/mean   SD N   %/mean   SD p** 

                    
  
Blade, AP 0.0014 
  Centered 54   45.8         52   47.7         2   22.2         
  Inferior 56   47.5         53   48.6         3   33.3         
  Superior 8   6.8         4   3.7         4   44.4         
  
Blade, AP (dichotomized) 0.0010 
  Superior 8   6.8         4   3.7         4   44.4         
  Centered/Inferior 110   93.2         105   96.3         5   55.6         
  
Blade, lateral 0.0016 
  Centered 44   37.3         43   39.4         1   11.1         
  Posterior 65   55.1         61   56.0         4   44.4         
  Anterior 9   7.6         5   4.6         4   44.4         
  
Blade, lateral (dichotomized) 0.0017 
  Posterior/Centered 109   92.4         104   95.4         5   55.6         
  Anterior 9   7.6         5   4.6         4   44.4         
  
TIP-APEX DISTANCE 118   30.7   9.8     109   30.5   9.6     9   33.1   11.7   0.2669 
  
TAD (dichotomized) 0.7204 
  <=25 mm 36   30.5         34   31.2         2   22.2         
  >25 mm 82   69.5         75   68.8         7   77.8         
  
Anteversion 118   19.1   6.4     109   18.7   6.1     9   23.2   9.0   0.1627 
  
Diastasis (mm) 118   1.8   2.7     109   1.6   2.5     9   4.1   3.5   0.0542 
  
AP (varus - valgus) 118   132.1   8.3     109   132.2   8.0     9   130.1   12.1   0.4750 
  
Reduction 0.0396 
  Good 68   57.6         64   58.7         4   44.4         
  Acceptable 41   34.7         39   35.8         2   22.2         
  Poor 9   7.6         6   5.5         3   33.3         
  
Reduction (dichotomized) 0.0208 
  Good/Acceptable 109   92.4         103   94.5         6   66.7         
  Poor 9   7.6         6   5.5         3   33.3         
  
                                          

SD: standard deviation 
** Fisher exact test for qualitative variables, Student or Wilcoxon test for quantitative variables 

 

 

 

 

 

 
 
 
 



 
Table 4: Complications rates in the literature 

 

 Nail Mechanical 

complications  

Cut-out Intra-

articular 
protrusion  

Pain Non-union Surgical 

revision 

Present study TFP 7.6% 3.4% 2.5% 0.8% 0.8% 7.6% 

Kempf  Gamma      - 4.9%      -      -       -      - 

Docquier Gamma 19.2% 7.1%      - 6.2% 0.9% 11.5% 

Gadegone Gamma 14.6% 6% 2% 7% 1% 8.9% 

Simmermacher PFNA 14.6%      - 1.3% 0.63% 0.63% 8.9% 

Nikoloski PFNA 19% 6.2%      -      - 1.1%      - 

Pu PFNA       0%  12.6%   

 

  



Legends of Figures  
Figure 1: TFP nail 
Figure 2A: Proximal locking screw 
Figure 2B: Cephalic blade longitudinal grooves 
  



Figure 1: TFP nail 
 

 



Figure 2 
 

 2A: Proximal locking screw  
 

 
2B: Cephalic blade longitudinal grooves 

 




