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A B S T R A C T 

Trochanteric fractures are common in elderly patients with osteoporosis and are surgically treated 

to facilitate early rehabilitation and to prevent lodging-related comorbidities. Nonunion and 

hardware breakage of intertrochanteric hip fractures is a relatively rare occurrence resulting from an 

incorrect surgical procedure. We present a case of ZNN nail breakage caused by fatigue of an 

unstable trochanteric fracture in a very active elderly female. 

An 84 year-old woman was treated with a long, pertrochanteric femoral nail. Six months after 

surgery, she returned to the emergency department due to the ruptured nail. The patient underwent 

hemiarthroplasty with a stem revision and, after removing the nail, was stabilized with a 

trochanteric gripping plate and rims. 

Long-term results assessed with the Harris Hip Score and the Oxford Hip Score were excellent. The 

patient’s quality of life improved greatly. Our experience confirms that total hip hemiarthroplasty is 

a satisfactory revision procedure after failed treatment of an intertrochanteric fracture in elderly 

patients with poor bone stock and high functional demands in daily activities. 

 

© EuroMediterranean Biomedical Journal  2018 

1. Introduction 

Trochanteric fractures of the femur are common in elderly people with 

osteoporosis and are usually surgically treated to facilitate early 

rehabilitation [1,2]. Many devices are available to fixate these fractures. 

The most commonly used devices are the sliding hip screw (SHS) and the 

intramedullary nail for lateral fractures of the proximal epiphysis of the 

femur (AO 31A1.2; 31 A2.2; 31 A2.3). The intramedullary nail has a 

biomechanical advantage compared to the SHS because its shorter lever 

arm reduces the load shearing [3,4]. From 1999 to 2006, Anglen et al (6) 

show an increased use of the intramedullary nail compared to the SHS 

(from 3% in 1999 to 67% in 2006). The Zimmer Natural Nail System or 

ZNN (Zimmer-Biomet®, Warsaw, Indiana, USA) represents a new 

generation of intramedullary nails. Its characteristics include an 

anatomical shape which replicates the anatomic profile of the femur. Key 

characteristics of the ZNN are: anterior bows to match the natural 

anatomic shape, stabilized technology for solid interface between nail and 

bone, stable fixation even in the presence of poor bone quality, various 

diameters and lengths available to match the anatomy of individual 

patients, and spiral or straight flutes to moderate stiffness and facilitate 

insertion. 

 

 

Nonunion of intertrochanteric hip fractures is relatively rare with a 

reported incidence of 1–5%[7]. Nevertheless, the newer nail designs and 

materials can still result in complications such as cut-out of the implant, 

fracture of the femoral shaft distal to the tip of the implant, or medial 

migration of the implant[7]. The 1-year mortality rate after hip fracture is 

estimated at 20–30%[7]. This article presents a case of ZNN breakage due 

to fatigue of an unstable trochanteric fracture in a very active elderly 

female. It also includes a review of the literature and discussion of the 

incidence, the causes, and treatment of implant failure. 

 

2. Case Report 

An 84 year-old woman (height: 160cm, weight:45 kg, BMI = 17.58) was 

admitted to our Orthopedics and Traumatology department for a reverse 

pertrochanteric fracture, according to the AO classification: 31 A-2 

(Figure 1). 

As reported in Table 1, she had a history of severe cardiovascular disease, 

but her social life was very active with an Oxford score of 46/48. 

Considering these conditions, the anesthesiologist evaluated the anesthetic 

risk with ASA 3.  
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The fixation of this fracture was performed with a ZNN intramedullary 

long nail with two distal locking screws, one static and one dynamic 

(Figure 2).  

 

 

 

Figure 1 - Pertrochanteric multifragmentary reverse fracture of 

proximal femur. According A.O. Classification: 31-A2. 

 

 

 

Table 1 - Review of literature of Gamma nail breakage (8)  compared 

with our experience with ZNN. (Legend: 1st GN: the first generation 

Gamma nail, 2nd GN: the second generation Gamma nail, ZNN: 

Zimmer Natural Nail System, Long GN: long Gamma nail, Proximal: 

the opening for the lag screw, middle: nail midshaft, distal: the 

opening for the distal locking screw, N/A: not available in the 

literature, and PF: pathological fracture.) 

 

 

Figure 2 - XR after reduction and osteosynthesis with ZNN 

(Zimmerbiomet®, Warsaw, Indiana, USA) with one static and one 

dynamic locking screw (on the right picture). 

In the 4th postoperative day, the patient began physiotherapy exercises in 

bed, and on the 5th day, she started walking with total progressive bearing. 

She was discharged on the 10th postoperative day with good clinical 

conditions. A month after the operation, the patient returned to the 

orthopedic clinic for a clinical and radiographic examination. The Oxford 

Hip Score was performed and the result was 24/48. The third month post-

op, the result was 40/48, and the patient referred that she had resumed all 

of her normal daily activities. The fifth month post-op, the Oxford hip 

score was 44/48 (Figure 5). Six months after surgery, the patient was 

admitted to the emergency room for a traumatic, sudden severe pain in her 

right hip. The X-rays evidenced nail breakage proximal to the locking 

head screw insertion site (Figure 3 and Figure 4). The Oxford Hip score 

was 12/48 (Figure 5). The patient refused surgery due to her high 

cardiovascular risks associated with the intervention.  A few months later, 

the patient asked to be operated on to improve her quality of life (Oxford 

hip score of 2/48) (Figure 5).  X-ray showed a nonunion in the 

trochanteric area. Broken nail removal was performed, followed by open-

book osteotomy of the greater trochanter, uncemented hip endoprosthesis 

(Wagner stem) implantation, cerclage of the greater trochanter, and bone 

graft and stem cells from the iliac crest (Figure 4) . 

 

 

Figure 3 - The XR show the breakage of the nail in its proximal part. 

The right picture shows one dynamic locking screw. 

 

Figure 4 - XR after the nail removal and replacement with 

endoprothesis (Wagner’s stem) and Cable Ready Great Trochanter 

Reattachment Zimmer® (Zimmerbiomet®, Warsaw, Indiana, USA) 
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Trend of the Oxford Hip Score pre-and after the 

breakage of ZNN Nail
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Figure 5 - This tub shows the trend of the Oxford Hip score in these 

patients before the pertrochanteric facture, after the nail operation 

and after the breakage of ZNN Nail. 

 

3. Discussion 

In literature, there is no evidence of ZNN nail breakage. This discussion is 

based upon the comparison between ZNN, PFNA, Gamma nail and other 

nails. 

The Gamma nail is one of the most commonly used devices for the 

fixation of trochanteric fractures of the femur, especially in unstable 

fractures [6,9,10]. Due to its material strength and mechanical advantage, 

implant failure of the Gamma nail is rare [11, 12]. In 2013, Iwakura et 

al.(8) presented a case of breakage of a third generation Gamma nail used 

to treat an unstable trochanteric fracture, which was associated with 

insufficient reduction of the fracture. They explained that an inadequate 

surgical procedure, such as insufficient fracture reduction, may result in 

nonunion and implant breakage, even when using a high-strength, well-

designed implant[8]. The most common cause of nail breakage is metal 

fatigue, while the second most common cause is delayed union or 

nonunion. Nails are temporary implants with a limited lifetime expectancy 

under continuous dynamic stress loads [3][18]. We compared the Iwakura 

et al report [8] about Gamma nail breakage (Table 1) with our ZNN 

experience. The reported incidence of breakage of Gamma nails in the 

Iwakura study, including long Gamma nails, ranges from 0.2% to 5.7% 

(see Table 1). Norris et al. described a 1,7% incidence of secondary peri-

synthetic fractures. The percentage of fractures is reduced in 3rd generation 

Gamma nails compared to the older nails (1.7% versus 2.6%, p value 

0.03). Long nails had a slight tendency towards a lower risk of fracture, 

the difference was not statistically significant (1.1% versus 1.7%, p value 

0.28) [10]. 

Kristek D et al. [20] used PFNA (Proximal Femoral Antirotation Nail) in 

76 patients (mean age 73 years, age range 22-91 years) with 

pertrochanteric femoral fractures, and they reported no cases of implant 

breakage and only one cut-out occurred. Wang W et al.[21] used PFNA in 

30 Reverse oblique fractures of the intertrochanteric region of the femur 

(mean age 69 years, age range 40-88 years), and they had complications 

such as cut-out or breakage of the implants. In these study cases, the 

number of patients examined was too small to determine if the device was 

an adequate method for avoiding bad outcomes in femoral pertrochanteric 

fractures. 

In 100 pertrochanteric fractures, Erez et al [22] used cephalomedullary 

devices to fix the fractures and highlighted mechanical complications such 

as: six patients with significant collapse of the femoral neck, six fractures 

distal to the implant, one cut-out, four infections, and one implant 

breakage. The implant breakage occurred at the screw-nail interface. In his 

paper, Zhao et al.[23] reported 164 intertrochanteric fractures treated with 

Trigen short reconstruction trochanteric antegrade nails. The fracture rate 

at the tip of the nail was about 17 %, poor reduction rate of was15.9%, 

and cracking rate of the lateral trochanter for type 31-A.3 fracture was 

41,4%. All of these cracking cases displayed 31 A.3 unstable fractures 

combined with comminuted lateral trochanter fractures; Two shaft 

fractures required revision and one cut-out was treated with total hip 

arthroplasty.  

Risk of distal shaft fractures was not associated with patient age, gender, 

fracture type or cortical bone index. Maniscalco et al.[7] present a rare 

case of nonunion of an intertrochanteric fracture due to the failure of 

dynamic distal nail locking (Endovis, Citieffe, Bologna, Italy), caused by 

distal jamming of the tip of the nail against the anterior cortex. A surgical 

failure due to distal jamming has never been described in the literature. 

Liu W et al [27], in their retrospective review of 341 intertrochanteric hip 

fractures treated with the TFN, found that the overall rate of mechanical 

complications was 20.5%: twenty-one patients (9.4%) had excessive 

lateral migration of the helical blade (≥10 mm), fifteen patients (6.7%) 

had blade migration in the head, including 7 patients (3.1%) with typical 

cut-out and 8 patients (3.6%) with medial perforation without loss of 

reduction. Three patients (1.3%) sustained a femoral shaft fracture at the 

tip of the nail. The quality of calcar reduction was significantly predictive 

of all modes of failure (p < 0.05), except femoral shaft fracture at the nail 

tip. It is known in the literature that no device is without breakage 

problems. From experience and the literature, it is known that the opening 

for the lag screw seems to be the weakest point, as it has a relatively small 

cross-sectional diameter [24]. Indeed, this is the critical zone where forces 

from the femoral neck are transmitted to the nail in the diaphysis [19, 25]. 

It is reported that inappropriate drilling of the nail at this site due to an 

improperly placed guide, or off- center introduction of the lag screw, may 

damage the nail and contribute to nail breakage [26]. Our experience 

reported the first case of ZNN fatigue nail breakage. 

Revision procedure of failed trochanteric fracture fixation is performed by 

internal fixation or arthroplasty or hemiarthroplasty [28]. The choice of 

the procedure involves several factors, such as the anatomical site of the 

nonunion, the quality of the remaining bone and articular cartilage, and 

patient-related factors such as age and activity level [28-32]. In younger 

patients with a well-preserved hip joint, treatment typically involves 

revision internal fixation with or without osteotomy or bone grafting. In 

older patients, however, arthroplasty is indicated to help restore function 

and relieve pain when the bone stock is poor or the hip joint is badly 

damaged [33,34], although arthroplasty or hemiarthroplasty usually 

require management of the discontinuous greater trochanter [33]. Other 

factors, such as deformity and femoral bone defects, also need to be 

considered. In our patient, bipolar hemiarthroplasty was performed due to 

the needed removal of the broken implant. Homograft bone from the iliac 

crest and stem cells were used to facilitate bone healing and to increase 

bone stock and improve bone-implant interface. Cable Ready Great 
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Reattachment Zimmer® (Zimmerbiomet®, Warsaw, Indiana, USA) was 

used to reduce the open-book osteotomy of the femur. This procedure 

allows for earlier mobilization in older patients compared with revision 

internal fixation [33-39]. 

Our experience confirms that total hip hemiarthroplasty is a satisfactory 

procedure after failed treatment of an intertrochanteric fracture in elderly 

patients without serious orthopedic complications and good clinical 

outcomes. 
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