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Abstract 
Background: Supracondylar fractures of femur constitute 6-7% of all femoral fractures. In elderly 

patients, they are invariably low-energy fractures predisposed by osteoporosis. Aim of this article is to 

assess the complications of retrograde intramedullary femoral interlocking nail (RIFIN).  

Materials and methods: The study was conducted at a tertiary health care centre, cases were selected 

from November 2017 to December 2018. This prospective study was performed on 37 patients with 

supracondylar femoral fractures (AO type A and C). 

Results: Complications in our study included knee stiffness in 8 patients, anterior knee pain in 6 patients, 

shortening (1-2cm) in 3 patients, 3 patients had implant failure due to early weight bearing ambulation 

(one patient had distal screw back-out, one patient distal screw breakage and one patient had nail 

breakage), 2 patients had non-union (in which one patient had infected non-union), one patient had peri-

implant fracture and one patient had protruding nail. 

Conclusion: RIFIN is mostly limited for use in extra-articular distal femoral fractures. Although it has a 

high incidence of complications, it requires a greater amount of attention to the operative technique and 

patient selection in order to prevent these complications. 
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Introduction  

Distal fracture of the femur comprise roughly 6-7% of all femoral fractures [1]. The incidence 

of distal femur fractures is around 37/100,000 patients per year [2]. Distal fractures of the shaft 

of the femur are usually caused by high energy trauma in the adult and low energy trauma in 

elderly [3]. 

Based on the common principles of the AO classification,  

 Type A fractures include extra-articular fractures  

 Type B fractures are partial articular fractures 

 Type C fractures include complete articular fractures 

 

The fracture types are further subdivided describing the degree of comminution and other 

characteristics. Further subdivision of type B fractures includes B1 (sagittal, lateral condyle), 

B2 (sagittal, medial condyle) and B3 (frontal, Hoffa type). Fracture type C is divided in C1 

(articular simple, metaphyseal simple), C2 (articular simple, metaphyseal multifragmentary) 

and C3 (multifragmentary) [4]. 

Although their treatment evolved during the last years, distal femoral fractures still remain 

challenging injuries for orthopaedic surgeons, due to their high complication rate and negative 

impact of those complications upon the function of the lower limb. Initially, retrograde 

femoral nailing was developed and used forsupracondylar femur fractures [5]. Surgical 

indication of the application of this technique has been extended further to femoral shaft 

fractures, as well as intra-articular fractures, fractures involving the ipsilateral patella, and tibia 

or femoral neck [6]. RIFIN shows good results over plating in extra-articular distal femoral 

fracture but still the osteoporotic fractures were enigma. Although there was limitation of 
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RIFIN in the condylar fractures in coronal plane (Hoffas’, B3) 

and some of highly comminuted intra-articular fractures (C3) 

could not be fixed with RIFIN [7-9]. Potential disadvantages to 

retrograde nailing include knee sepsis, patellofemoral pain, 

and synovial metallosis from the protruding nail or screw 

breakage [10]. 

 

Methods 

The study was conducted at a tertiary health care centre, 

GMCH, Aurangabad. The cases were selected from a time 

period of November 2017 to December 2018. This 

prospective study was performed on 37 patients with 

supracondylar femoral fractures. There were 22 males and 15 

females with a mean age 56 (6.7) years (range 28-78 years). 

Inclusion criteria were skeletally mature patients with 

fractures AO 33A1 to A3 and 33C1 to 33C2. Patients with 

33B and 33C3 (complex intra articular) were excluded from 

study. Minimum follow up was 9 months and maximum 

follow-up was up to 14 months. All patients were given 

appropriate emergency management and adequate splinting of 

fractures was done. A complete evaluation of patient 

including standard trauma radiology and haematological work 

up was done and patients were operated as soon as patient’s 

condition permitted. 

 

Surgical technique 

Pre-operative evaluation was done on radiographs to ascertain 

the length of supracondylar nail, maximum possible diameter 

and the lengths of interlocking bolts. The fractured leg was 

positioned with knee flexion of 60 degrees to facilitate nail 

insertion. Following infrapatellar skin incision, direct 

transpatellar access to the knee joint was performed. The 

entry point for the nail is in the axis of the medullary canal 

and in the intercondylar notch, just anterior and lateral to the 

femoral attachment of the posterior cruciate ligament, 

determined on image intensifier. Fracture reduction done 

withpull-traction at 30° angle over a radiolucent triangle. 

Reaming is done with a cannulated reamer passed over a 

guide wire (1mm above size of final nail). All the nails were 

locked on both the ends by bolts. Post-operatively, static 

quadriceps and active or assisted bedside knee mobilisation 

was started from the 2nd post-operative day. Postoperative 

weight bearing depended upon the stability of fixation and 

fracture pattern and was individualized for each patient. Toe 

touch weight bearing was started in majority of patients after 

1st week of surgery. Partial weight bearing was allowed after 

4 weeks, followed by complete weight bearing from 8-10th 

week. 

 

Results 

All patients were followed up for an average of 12 months. 

Clinical and radiographic evaluation demonstrated osseous 

healing within 16 weeks following RIFIN. Complications in 

our study included knee stiffness in 8 patients, anterior knee 

pain in 6 patients, shortening (1-2cm) in 3 patients, 3 patients 

had implant failure due to early weight bearing ambulation 

(one patient had distal screw back-out, one patient had distal 

screw breakage and one patient had nail breakage), 2 patients 

had non union (in which one patient had infected non-union), 

one patient had peri-implant fracture and one patient had a 

protruding nail (Fig.1). There were no cases of heterotropic 

ossification and intraoperative femoral shaft fracture in our 

study. 
 

Table 1: Type of fractures based on Muller’s (AO) classification 

system 
 

Subtype No. of patients (37) Percentage (%) 

A1 16 43.24 

A2 9 24.32 

A3 6 16.21 

C1 4 10.81 

C2 2 5.4 

 

Table 2: Complication of RIFIN in our study 
 

Complication No. of patients (37) Percentage (%) 

Knee stiffness 8 21.62 

Anterior knee pain 6 16.21 

Shortening 3 8.1 

Implant failure 3 8.1 

Non-union 2 5.4 

Peri-implant fracture 1 2.7 

Protruding nail 1 2.7 

 

 
 

Fig 1: A bar graph representing various complications occurring in patients treated with RIFIN with their frequency 
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Fig 2: A case of peri-implant fracture of proximal femur with uniting 

supracondylar femur fracture. 

 

 
 

Fig 3: Intra-articular protrusion of nail 

 

 
 

Fig 4: Implant Failure (Screwbackout) 

 

 
 

Fig 5: Infected Non-union post implant removal 

 

Discussion  

The indications for retrograde nailing are classically extra-

articular fractures or simple intra-articular fractures with little 

or no displacement [11]. Protection of soft tissue envelope due 

to the minimally invasive approach and closed reduction 

techniques is better with use of RIFIN [12].  

Aim of this study was to assess the complications following 

retrograde nail in supracondylar femur fractures. In our series, 

predominant indications for osteosynthesis using the 

retrograde nail included distal femur fractures AO type A1, 

A2, A3, C1 and C2.The advent of nailing has reduced the 

blood loss during surgery and operative time needed for the 

surgery. Early post-operative mobilisation is possible as 

compared to distal femur plates. Stability is limited if small 

diameter and short nails are inserted [13]. 

Complications of the nailing technique may be due to a lack 

of alignment control, knee stiffness, implant breakage, intra-

articular insertion, intra-articular distribution of reaming 

debris, heterotropic ossification, retrocurvation, non-union, 

shortening and perforation of joint cartilage [14]. The main 

complications following RIFIN in our study included knee 

stiffness in 8 patients which was managed with closely 

monitored physiotherapy with continuous passive motion 

(CPM) machine, anterior knee pain was noted in 6 patients 

and they were treated with analgesics, shortening (1-2cm) was 

noted in 3 patients, 3 patients had implant failure due to early 

weight bearing ambulation (one patient had distal screw back-

out, one patient distal screw breakage and one patient had nail 

breakage), 2 patients had non-union (in which one patient had 

infected non-union), one patient had post-operative peri-

implant fracture after a trivial fall and one patient had 

protruding nail. 

Many studies suggest that knee stiffness occurs commonly, 

with some loss of flexion in up to 48% and a range of motion 

<90 degree in up to 15%.15 Other problems include anterior 

knee pain in 22%, locking screws missing the nail up to 12%, 

locking screw breakage in up to 8%, implant failure up to 6%, 

loss of reduction in 7%, nail protrusion into knee in 2% 

andfemoral shaft fracture during reaming 2%. [15, 16, 17, 18, 19] 

Retrograde femoral nailing is an effective method of femoral 

shaft fracture fixation in polytrauma patients. The healing rate 

of femoral shaft fractures fixed with a retrograde nail is the 

same regardless of location of fracture, age, sex, or 

comminution. Prevention of tip of nail lying into the knee and 

early physical therapy are important to prevent arthrofibrosis 

of knee [20]. 

Number of intra-operative complications can be minimised by 

right alignment of fracture fragments, diligent selection of 

correct entry point under adequate fluoroscopic guidance and 

proper selection of nail diameter and length.  

 

Conclusion 

As per general consensus, retrograde intramedullary nail 

fixation is an effective method for treating fractures of distal 

femur and does not interfere significantly with the knee 

function postoperatively with negligible complications. In our 

study however, 6 out 37 patients had significant 

complications which subsequently needed revision surgery. A 

larger number of patients are required in the study group with 

comparison to other modalities of treatment to validate 

whether there are more complications occurring merely with 

the use of RIFIN or they can be avoided by improving 

intraoperative techniques, nail length/size or patient selection.  
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