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Introduction 

The subtrochanteric region of the femur is defined as the area extending 5 cm distally from the 

inferior border of the lesser trochanter. [1,2] 

The subtrochanteric fractures can have a higher degree of displacement than the other lateral 

fractures of the femur [3,4]. 

The proximal fragment is abducted by the action of gluteus medius and minimus and, if the lesser 

trochanter is still attached, the iliopsoas flexes and externally rotates it. The adductors and 

hamstrings cause shortening and adduction of the distal fragment, producing a varus deformity 

[1,2,3]. 

The classification used in this study is the Seinsheimer classification, because in these fractures it is 

more useful for the evaluation of the severity of subtrochanteric fractures. [5,6,7]. 

The treatment of subtrochanteric fractures, especially groups SH IIB, IIC, IIIA, IIIB, with the long 

cephalo-medullary nail can present several difficulties [2]. 

It can be difficult to allow the passage of a guide wire. After the placement of a long cephalo-

medullary nail, the fracture fragments can still appear displaced (5 -10 mm from each other), even if 

it is applied closed reduction. This can lead to varus malunion, and a prolonged time to radiographic 

evidence of fracture consolidation [8]. 

In addition to the cephalo-medullary nail it is necessary to use another method which can allow 

anatomic reduction and stable fixation, maintaining mini-invasive approach [4,8]. 

In literature same studies compare the outcomes of various methods of reduction before the 

application of cerclage cables. It is demonstrated that the clamp-assisted reduction leads to a longer 

time to weight-bearing and poorer functional status at one year compared to the use of cerclage 

cable [3,9]. 

Thorben M. et all. (10) reported that in view of the more invasive operative approach with 

additional soft tissue injuries, application of an additional cerclage should still be considered 

carefully. They also concluded that an additional cerclage in oblique subtrochanteric fractures is a 

good option to ensure the reposition and cortical medial support and to decrease osteosynthesis 

failure and rates of non-unions, so the damage to the soft tissue must be weighed against the benefit 

of the procedure. 

Moreover the method of cerclage has been used for the periprosthetic hip fractures (Vancouver 

B1variety) with a satisfactory cure rate [8,9,11]. 

For the subtrochanteric fractures the cerclage has been used in two other studies which 

reported a consolidation rate of fourteen out of fifteen and twelve out of twelve with a good clinical 

evaluation [8,12]. 



Patients and M ethods 

Consolidation of the fracture is defined radiographically, following FDA guidelines, as the evidence 

of completely callus formation on standard plain X-rays until 9 months of the injury. Clinically 

consolidation is defined when the patient was able to walk either aided or unaided without pain at 

the fracture site. 

The inclusion criteria were displaced subtrochanteric fractures type SH IIB, IIC, IIIA, IIIB, 

nonpathological, absence of other fractures ( politrauma patients were excluded ), fractures treated 

by the same surgeon and with the same cerclage cables and long intramedullary nail ( ZNN® ). 

47 patients treated at our institution throughout February 2008 and April 2013 meet these criteria. 3 

patients were lost during the follow up. Two patients died due to external causes, and the 

third patient was a homeless who was no longer reachable during the follow up. 

Eighteen of these 44 patients were men and 26 were women. 

The clinical status before the fracture was classified in 4 classes, depending on the status of 

deambulation.  Four patients used axillary walker, fourteen patients constantly used one crutch with 

lameness, fourteen patients occasionally used one crutch without limping, twelve patients walked 

without limping and crutches.  

The table I summarizes the data collected. The pre-oparative data included ASA, age, fractures type 

and hip functionality before fracture. The post operative data were days of hospitalization after 

surgery, time of surgery, traumatic hip rating scale (THRS), number of cerclage cables used.  

The reduction was checked by fluoroscopy in anterior/posterior and axial planes. If the reduction 

obtained presents the deformities  described above, the surgeon proceeds to reduce the fracture 

using the minimally-invasive technique as it follows.  

An incision of 4 cm is made in the lateral aspect of the thigh centered at the fracture site in order to 

visualize the fascia lata. The fascia lata is then opened lengthwise, followed by blunt dissection of 

the fibers of the vastus lateralis until the fracture site is palpated. Then a reduction clamp is placed 

in position without stripping the periosteum. The fracture is reduced under fluoroscopic guidance 

(Figure 1 A) and then stabilized with a 1,8 mm cerclage wire immediately adjacent to the clamp. At 

this stage the surgeon decides the numbers of cerclages which should be used, evaluating the 

reduction achieved through fluoroscopy. It is important  to be particularly careful where cerclage 

wires are placed to prevent them from interfering with the future introduction point for the lag 

screw.  

If it is necessary the surgeon can apply another cerclage cable trough the incision used to introduce 

the lag screw, in order to respect the mini-invasiveness.  



Although the fracture is reduced with the cerclage wire, the surgeon should try to avoid removing 

the clamp until the intramedullary nail is fully introduced [12]. 

Once the fracture is reduced and stabilized with the cerclage wire, the next step involves 

intramedullary fixation of the fracture with the long cephalomedullary nail ( ZNN® ) and the lag 

screw. 

The average follow up was 23 months (12-46 months). Each patient was followed by subsequent 

clinical and radiological controls. The clinical outcome measures included the Traumatic Hip 

Rating Scale [12]. Radiological consolidation was evaluated by hip radiographs in 2P at 1, 3, 6, 9 

months and at the last follow up. The clinical and radiographic evaluation were made by other two 

authors different from surgeons (GN and CdC). Moreover, we reported the time of surgery, the 

number of cerclages used, the number of blood units transfused during intraoperative phase and the 

number of postoperative days before discharge. 

This study reports the clinical and radiological outcome of this treatment in order to define if and to 

what extent the cephalo-medullary nails and cerclage can determine an improvement of the patient 

with subtrochanteric fracture. 

The SPSS for Windows is used to perform the analysis of correlation by determination of 

Spearman's rank and the analysis of association using the Chi-square test of Pearson. A P-value < 

0.05 is considered statistically significant. 

Results 

Clinical and radiological consolidation of the fractures occurred in all 44 cases. 

Radiographic consolidation occurred in all patients at the control of the sixth month post-operative. 

Considering the definition of the CDC of deep or superficial infection, there were no cases of either 

superficial or deep infection. None of the patients required reintervention. Nobody reported a cutout 

of lag-screw. The cerclage cables did not move. There were no angular deformity >5° at the last 

follow up, and no cases of limb length discrepancy. 

The number of cerclage most frequently used is two. 

The average time of surgery was 57,8 minutes (SD 0,92). The average time of postoperative days 

before discharge was 5 days, including the delay due to the responses from rehabilitation clinics 

(SD 4,14). The average number of blood units transfused during intraoperative phase was 1. 

The average evaluation derived from the THRS was 48 which corresponds to good, according to the 

scale (SD 5). 

The only two patients who totaled 36 were patients who used a walker before the fracture and 

were classified as ASA 4. 



The clinical results obtained at the last follow up showed that all patients returned to their 

deambulatory state before fracture. 

The clinical results which derived from THRS at the last follow up were reported including the 

average score (with SD) obtained in each question in order to define, precisely, the clinical results 

of this treatment. 

These results obtained at the last follow up show a good outcome for the pain and the radiographic 

evaluation. The reduction with varus less than 5°, which is the most important condition for fracture 

consolidation, was respected [11,13]. 

The results for the motion-muscle power and the walking (gait) are similar with an average value of 

7. The average result for Daily activities is 5,9 (SD 3). 

The analysis of correlation and association (table II -III) has showed the significance of the inverse 

relationship between the ASA and the THRS and the significance of the inverse relationship 

between the age and THRS (p< 0,058). These correlations demonstrate that the result of 36 totaled 

for the two 86 yo patients with ASA 4 are correlated to their co-morbidities and to their age. 

Another two significant data are the association between the number of cerclages and the 

Seinshemer classification (p< 0,026) and the correlation between the number of cerclages and the 

ASA (p< 0,011). Considering the anatomic reduction achieved in all patients and the clinical 

results, we can define the use of long cephalomedullary nail and cerclage as the most useful 

technique in the armamentarium of a trauma surgeon for the treatment of the subtrochanteric 

fractures. 

Discussion 

The subtrochanteric area of the proximal femur is a high stress-concentration area. In fact, the 

medial side of subtrochanteric region experiences the highest compressive forces in the body with 

value up to 82 atm (by contrast to lateral cortex which experiences only 61,2 atm) [1,2]. 

Biologically, the subtrochanteric area is predominantly cortical bone and therefore has limited 

vascularity [2]. 

The literature recommended two types of treatment for the fractures of subtrochanteric region: nail 

or plate [14]. 

The use of plate leads to a large amount of periosteal stripping resulting in devascularization 

which often leads to nonunion and implant failure [2,15,16]. 

Rahme et all. (5) reported a non union rate of 28% for the plate group versus the 3% in the IM 

group and a revision rate of 28% in the plate group versus the 0% in the IM group. 

When it is possible osteosynthesis through intramedullary nailing (no pathological fractures, no 

multifragmentary fractures, no fractures of the entry-point of the nail) is less surgically aggressive 



and superior from a biomechanical point of view. In fact it is currently the most widely-used 

treatment for these fractures and provides better functional results than previous approaches 

[17,18,19]. 

Moreover, according to the literature the use of nail restores 58% of the femoral torsional stiffness 

of the intact femur and in axial load failed at 500% of the body weight. By contrast, the plate 

restores only 40% of torsional stiffness of intact femur and failed at 200% of the body weight 

[5,20]. 

The main problem in treating these fractures with intramedullary nails arises in presence of a short 

proximal fragment with a fixed flexion, abduction and external rotation deformity. This can result in 

malaligment with the subsequent risk of increased rates of non-union (7%) as compared to a 

fracture with an anatomic reduction where the nonunion rate can be as low as 2% [4,17]. 

Shukla et al. (3) reported that hospital stay time increased of 10 days in those subtrochanteric 

fractures fixed in varus, in contrast to those fixed anatomically. They also reported that a return to 

prefracture mobility status was significantly impaired by a non anatomical reduction, as only 21% 

returned to their pre-mobility status in the varus malunion group of patients versus 60% in those 

patients fixed in neutral alignment [3]. 

The treatment with long nail and cerclage cable with the anatomic reduction eliminates the risk of 

varus malunion, respecting to the aspired balance between anatomical reduction, reduced 

invasiveness and biological internal fixation [10,21,22,23,24]. 

The use of our technique has reduced the non-union rates . Indeed the other studies which analyze 

this technique reported a consolidation rate that is fourteen out of fifteen and twelve out of twelve 

patients [2,8]. 

The limitation of this study is its retrospective nature and small number of patients due to the fact 

that this is not a common fracture pattern. 
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L egends for illustrations 

F I G UR E 1. Fluoroscopy image which shows the achieved reduction trough the application of the 

clamps. 

F I G UR E 2. (A,C) X-ray of a 86y patient with SH IIB. A. Preoperative X-ray (notice the high 

degree of displacement) B Postoperative X-ray. C 6 months postoperative X-ray (notice the 

achieved consolidation and the absence of displacement of the lag screw and cerclage cables) 











Table I. - The preoparative and postoperative data  

  N Min Max Average  Median Standard 
Deviation 

AGE 44 43 93 78 
 

/ 7,326 
 

N° CERCLAGE 
CABLES 

44 1 5 / 2 1,077 

ASA 44 1 4 / 2 ,844 

THRS 44 36 58 48,00 / 5,335 
DAYS OF 

HOSPITALIZATION 
AFTER SURGERY 

44 3 19 7,68 / 4,142 

TIME OF 
SURGERY 

(min) 

44 41 100 57,4 / ,926 

SEINSHEIMER  
CLASSIFICATION 

TYPE 
 

 N 

  
IIB 

 

 26 

 
IIC 

 

 8 

 
IIIA 

 

 8 

IIIB 
 

 9 

STATUS OF 
DEAMBULATION 

BEFORE 
FRACTURE 

CLASSES 
 

 N 

 without limping and 
crutches 

 12 

 occasionally  one crutch without 
limping 

 14 

 constantly used one crutch with 
lameness 

 14 

 axillary walker  4 

 

 



Table II. Analysis of the correlations with  

 AGE  N° 
CERCLAGE 
CABLES  

ASA SEINSHEMER 
CLASSIFICATIO
N  

TIME OF 
SURGERY  

THRS 

 ASA  coefficient of 
correlation 

,792 ,381 1,000 ,100 -,040 -,491 

 Sig. (2-tail) ,000 ,011 . ,520 ,806 ,001 
 N 44 44 44 44 41 44 
  

CLASSIFIC 
SEINSH 

 
coefficient of 
Correlation 

 
-,174 

 
,191 

, 
100 

 
1,000 

 
,293 

 
,061 

 Sig. (2-tail) ,260 ,214 ,520 . ,063 ,693 

 N 44 44 44 44 41 44 

  
THRS 

 
coefficient of 
Correlation 

 
-,288 

 
-,090 

 
-,491 

 
,061 

 
-,339 

 
1,000 

 Sig. (2-tail) ,058 ,560 ,001 ,693 ,030 . 
 N 44 44 44 44 41 44 
  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  



Table  III.  Analysis of the association with Chi-‐square  of  Person  

Seinsheimer 
Classification  

N° CERCLAGE CABLES    Tot 

  1 2 3 4 5  
1  8 6 4 0 0 18 
2  6 8 0 2 2 18 
3  2 0 4 0 0 6 
4  0 2 0 0 0 2 

Totale  16 16 8 2 2 44 

      Chi-‐square  
of  Person  

23,222   p-‐value   ,026       

  

  

  


