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Introduction:
Supracondylar femur fractures are relatively un-
common and account for only 7% of all femoral 
fractures. Th ese fractures usually occur in el-
derly patients with multiple comorbidities and 
osteoporotic bone; thus, a high rate of complica-
tions exists. Th ese fractures may occur in young 
patients as a result of high energy trauma like 

motor vehicle accident or fi rearm injuries.1,2,3,4

Th ese fractures require anatomical restoration 
to optimize the function of the lower extremity, 
which necessitates surgical treatment.1,2,5 Severely 
comminuted distal femur fractures are especially 
diffi  cult fractures to treat properly. Obtaining ad-
equate fi xation may be technically challenging, 
especially when multiple fragments are present.6 

Abstract
Introduction: Supracondylar fracture of femur is common both in elderly with osteoporotic 
bones and in young patients aft er motor vehicle accidents. Treatment of these fractures is a 
challenging task for most orthopaedic surgeons. Th is study evaluated the surgical outcome of 
distal femoral fractures treated with retrograde supracondylar nailing.
Methodology: Th is study was carried out in the department of Orthopaedic surgery, Dr. 
Ziauddin Hospital Karachi. Th e surgical outcome of 42 patients who were treated with retro-
grade supracondylar intramedullary nailing for distal femur fractures between February 2007 
and February 2011 were evaluated. All patients were assessed with regards to operative time, 
blood loss, shortening, angular deformity, knee range of motion, extensor lag at knee joint, 
initiation of weight bearing and duration of union. Patients were followed-up both clinically 
and radiologically every 6 weeks for a mean duration of 20 (12 – 24) months.
Results: Th e mode of injury was motor vehicle accident in 25 (60%), gunshot injury in 3 (7%) 
and fall in 14 (33%) cases. 34 (81%) fractures were closed and 8 (10%) fractures were com-
pound. Average operation time was 2 hours and average blood loss was 300 ml. Th ere were no 
cases of non-union; the mean union time was 5.6 months (5 – 7 months). Th ere was no case of 
infection. No angular deformity or shortening was observed postoperatively. Knee fl exion of 
more than 1200 was achieved in 33 patients, 1100 in 8 patients and 1000 in 1 patient. 3 patients 
had anterior knee pain of transient nature which subsided within one year aft er rehabilitation, 
full weight bearing and self exercises. By the end of one year overall outcome based on Schatz-
ker and Lambert criteria was excellent in 31 patients (74%), good in 7 patients (16%) and fair 
in 4 (10%) patients.
Conclusion: Retrograde supracondylar femoral nailing for AO/ASIF type A and type C distal 
femur (supracondylar) fractures is a proven and reliable method of fi xation. It also provides 
excellent results in selected comminuted fractures of the distal femur with a low complication 
rate.

Keywords: Retrograde supracondylar nailing, distal femoral fracture, union time, angular 
deformity, anterior knee pain 

Syed Imaduddin, Tayeb Asim, Muhammad Asif Memon

Surgical outcome of supracondylar femoral fractures 
treated with Retrograde Supracondylar nailing



31Surgical outcome of supracondylar femoral fr actures treated with Retrograde Supracondylar nailing

Pak J Surg 2014; 30(1): 30-35

Th ere is inadequate bony purchase of distal frag-
ment of supracondylar femoral fractures in cases 
treated with extramedullary implants like plate 
osteosynthesis2, condylar blade plate7, and dy-
namic condylar screw (DCS).8,9 Furthermore, 
open reduction and periosteal stripping for 
placement of the implant may interfere with the 
healing process, resulting in high rate of non-
union and infection.10,11 Stress-shielding and re-
fracture rate have been reported as a biomechan-
ical disadvantage of extramedullary implants in 
this type of fracture.12,13

Th e less invasive stabilization system (LISS) 
developed over the last few years has now been 
used for fi xation of distal femoral fractures, be-
cause the chances of usual complications associ-
ated with plating are decreased. 2,10,13,14,15,16,17 

Flexible intramedullary nailing, modifi ed ante-
grade nailing and external fi xation allows frac-
ture fi xation with minimal exposure of the frac-
ture site, however, axial and rotational stability 
of these implants is inferior to the retrograde 
nailing, and early mobilization of the limb could 
result in loss of reduction.18

Wu et al. looked at the results of antegrade intra-
medullary nailing in extra-articular distal femo-
ral fractures, and compared it to plating. Th ey 
found a superior union rate (90% compared to 
79% for plating) and bett er range of knee move-
ment.19 However, Leung et al. concluded that in 
the most distal fractures the standard antegrade 
nails would not be able to provide adequate con-
trol.20

Retrograde supracondylar nailing for distal fe-
mur fractures with use of a distal intercondylar 
intra-articular entry portal was introduced two 
decades back. 3,21 Th is method of treatment pro-
tects the soft -tissue envelope due to its minimal 
invasive approach and closed reduction tech-
nique. In cases with severe metaphyseal commi-
nution, retrograde supracondylar nailing off ers 
a more biological method of fi xation with good 
control of the distal fragment and less devitalisa-
tion of soft  tissue.22,23

Recent studies show union and complication 
rates comparable to antegrade nails, with the ex-
ception of a higher incidence of knee pain in the 
retrograde technique. 24,25,26,27 However, there are 
no reports of long term knee joint eff ects aft er 
retrograde nailing done transarticularly.28 Cur-
rently accepted indications for retrograde femo-
ral nails are similar to those for antegrade nailing. 
However, retrograde nailing is advantageous for 
the following indications: patients with multiple 
systemic injuries, multiple fractures, suspected 
or known spinal injuries, ipsilateral femoral neck 
and shaft  fractures, periprosthetic fractures, 
fl oating knee, bilateral femur fractures, pregnan-
cy, and morbid obesity.24,25,26,29,30,31

Th e retrograde nailing for supracondylar femo-
ral fractures has been established internationally 
as a preferred mode of treatment in distal femo-
ral fractures as compared to other conventional 
methods of treatment. Th e surgical procedure 
is simple and has a very short learning curve. 
Other advantages are minimal soft  tissue expo-
sure, close reduction technique, shorter operat-
ing time, minimal blood loss and early recovery. 

Even though retrograde supracondylar nailing 
for distal femoral fractures is a routine and pre-
ferred surgical procedure in west for more than a 
decade and many centers have developed exper-
tise in this procedure, it has failed to gain popu-
larity in south Asian countries including Paki-
stan. Th ere is need to put supracondylar nailing 
surgery into practice for distal femoral fractures 
because it is minimally invasive technique, bet-
ter fi xation and control of distal fragment, pres-
ervation of periosteum and fracture haematoma, 
negligible blood loss, less chance of post-oper-
ative infection, faster union and weight bearing 
associated with this procedure.32

Th e present study aims to evaluate the surgical 
outcome of supracondylar femoral fractures 
treated with retrograde supracondylar nailing. 

Materials and Methods:
Th is study was carried out in the department 
of Orthopaedic surgery, Dr. Ziauddin Hospital 
Karachi. 42 patients with supracondylar femoral 
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fractures were treated using retrograde femoral 
nail from February 2007 to February 2011. Th e 
average age was 49 years (range 32 – 66 years) 
and it includes 31 males and 11 females. Study 
protocol was approved by Ethical Committ ee 
of Ziauddin University. A writt en and informed 
consent was taken from all patients before sur-
gery. 

All the patients were operated upon by same 
orthopaedic surgeon. Fractures were classifi ed 
according to AO classifi cation. Indications for 
retrograde intramedullary nail fi xation included 
AO type A and type C supracondylar femur 
fractures. AO type B fractures were excluded 
because these fractures can be treated with can-
nulated screws or other simpler implants. 

All fractures were unilateral having no other as-
sociated fractures to contralateral lower limb 
and upper limbs. Th e average interval between 
fracture and surgery ranges from 4hrs to 18 
days. Surgery was performed with the patient in 
supine position on a standard radiolucent oper-
ating table. C arm image intensifi er was used in 
operating room for close reduction technique. 
Sterile towel roll was used under popliteal fossa 
to maintain knee fl exion of 40 – 600. No tour-
niquet was used. A 3 – 4 cm midline incision 
extending from inferior pole of patella to the 
medial edge of tibial tubercle was given. Subcu-
taneous tissue and fascia incised in the line of 
incision and patellar tendon was splitt ed along 
its fi bres. Th e reference point of entry in inter-
condylar notch was anterior to Blumensaat`s 
line as seen on lateral image of knee on image 
intensifi er.2

We used shorter version nails in all cases. Th e 
length of nails used was between 170 and 200 
mm. Th e decision about nail diameter was taken 
peroperatively aft er reaming the femoral medul-
lary canal. We used either 10 or 11 mm diameter 
nails. 1 cm over reaming was done in all cases. 10 
mm diameter nails were used in 27 patients and 
11 mm diameter nails were used in 15 patients. 
Th e distal interlocking screws of the nail provid-
ed additional fi xation to the condylar fragments. 
Distal screws were locked fi rst. Guided locking 

mode was used for only distal locking screws 
placement. Fixation of proximal locking screws 
was done with free hand technique. 

All patients started passive followed by active 
range of knee movements at 48 – 72 hours post-
operatively. Partial weight bearing was allowed 
in initial 6 weeks. All patients were evaluated 
for duration of operation, average blood loss 
and postoperative complications. All patients 
were followed up at 1st week, 6th week, 12th 
week and 24th week than every 3 months for 23 
months (range 19 – 28 months)

Follow-up X rays were performed in two planes 
and assessed for assessment of restoration of 
distal femoral articular surface, callus formation 
and varus-valgus and fl exion extension defor-
mity. Malalignment was defi ned as varus-valgus 
greater than 5°, apex anterior-posterior greater 
than 10°, and rotational malalignment greater 
than 15°. 

Th e criterion recommended by Schatzker and 
Lambert was used for overall outcome evalua-
tion.33 Th is included assessment of fl exion loss, 
angular and rotational deformity, pain and joint 
congruency. Other variables aff ecting the surgi-
cal outcome like time to union and initiation of 
weight bearing were also evaluated.

Th e data will be analyzed with SPSS 20. All 
quantitative variables was presented as mean 
and standard deviation. All qualitative variables 
were presented as percentages and frequencies. 
P values < 0.05 is considered statistically signifi -
cant.

Results:
Th e mode of injury was motor vehicle accident 
in 25 (60%), gunshot injury in 3 (7%) and fall 
in 14 (33%) cases (Table 1). Th e mean dura-
tion of follow-up was 23 months (range 19 – 28 
months). Th e mean operation time was 2 hours 
(range from 100 – 135 minutes). Th e average 
blood loss was 400 ml (range from 300 – 500 ml)

Knee joint mobilization without weight bearing 
was commenced 1 day aft er surgery and patients 
were allowed to stand and walk with support of 
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Zimmer frame non weight bearing over operated 
leg. Th e average duration before partial weight 
bearing on operated leg started was 3 weeks. 
Knee immobilizer was used in few patients for 
a couple of weeks postoperatively for stand-
ing and walking with support who had weaker 
quadriceps muscle power. Full weight bearing 
was allowed when the fracture was assessed as 
clinically and radiologically united. Th ere were 
no cases of non-union; the mean time required 
to achieve union was 5.6 months (range: 5 – 7 
months). 

Th ere were no angular and rotational deformi-
ties noticed on patients’ examination and x rays. 
Th ere was satisfactory anatomical restoration of 
distal femoral articular surface in all cases of AO 
type C fractures.

Th e assessment of limb length discrepancy and 
range of knee movements were based on the last 
recorded clinical evaluation. Th ere were 3 cases 
(7%) of shortening of operated limb between 1 
to 2 cm and remaining 39 cases (93%) had no 
limb length discrepancy. One patient developed 
extension lag of 100, while others were able to 
fully extend their knees. Knee fl exion of more 
than 1200 degrees was achieved in 33 patients 
(79%), 1100 in 8 patients (19%) and 1000 in 1 
patient (2%). Th e mean range of knee move-
ment on last review was 123.60 (range, 1000 
–1350).

Th ere were no cases of superfi cial or deep infec-
tion. Th ere were no instances of implant break-
age or loss of fracture alignment during the heal-
ing process either. 3 patients had anterior knee 

pain of transient nature which subsided within 
12 weeks.

By the end of one year overall outcome based on 
Schatzker and Lambert criteria was excellent in 
31patients (74%), good in 8 patients (19%) and 
fair in 3 (7%) patient (Table 2).

Discussion:
Open reduction and internal fi xation using ex-
tramedullary implants has been the standard 
treatment for supracondylar fractures irrespec-
tive of age group. Th e drawbacks of this tech-
nique are the need for a large exposure with the 
possible risk of soft  tissue damage, devasculari-
sation of bone fragments and loss of the possible 
positive eff ect of the fracture hematoma. More-
over, early weight bearing is not advisable with 
these implants.34

Closed reduction technique and minimal expo-
sure to facilitate the insertion of retrograde intra-
medullary nail results in litt le additional injury 
to the adjacent soft  tissue, especially the perios-
teum, and fracture haematoma was preserved. 
Th e load sharing mechanism of intramedullary 
nailing promotes secondary bone healing, and 
the cancellous bone from medullary reaming ex-
travasated into the fracture site serves as a bone 
graft . All these factors likely contributed to the 
good union rate seen and the low incidence of 
soft  tissue complications, especially infection.34

Janzing et al. studied outcomes for 25 elderly 
patients with distal femur fractures treated with 
supracondylar nailing. Using the Neer scoring 
system criteria, they reported excellent or good 
results in 23 (92%) patients.35 

Cannada LK et al. in their study on retrograde 
intramedullary nailing of comminuted femo-
ral diaphyseal fractures caused by low-velocity 
gunshots, observed 3 patients out of 73 had 
shortening >10 mm and 1 had angulation >10 
degrees. Th ey concluded that there was low inci-
dence of shortening, angular deformity, compli-
cation, and infection rates following treatment 
of femoral gunshot diaphyseal fractures with a 
retrograde nail, hence, retrograde nailing is an 

Table 1: Mode of injury in all patients (n=42)
Mode of injury Number of Patients Percentage (%)
Motor Vehicle Accident 25 60

Gunshot 3 7

Fall 14 33

Table 2: Overall surgical outcome based on Schatzker and Lambert Criteria
Surgical outcome Number of patients (n=42) Percentage (%)
Excellent 31 74

Good 8 19

Fair 3 7
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acceptable alternative for the treatment of femo-
ral diaphyseal caused by low-velocity gunshot 
injuries.4

Moment arm of varus/valgus bending force is 
signifi cantly reduced with intramedullary nail-
ing compared with use of the lateral blade plate 
system and DCS.34 Four cortical fi xations are 
also possible with 2 well-placed distal interlock-
ing screws.36 Moreover, intramedullary posi-
tioning of the nail also provides 3-point fi xation 
of the fracture to prevent fl exion/extension dis-
placement of the distal fragment. Th e combina-
tion of early union and stability of fi xation seen 
with this approach eff ectively reduces the risks 
of angular malunion.

Angular malunion, in either the coronal or sagit-
tal plane, may develop due to inadequate reduc-
tion or subsequent displacement during bone 
healing. Schatzker and Lambert classifi ed frac-
ture alignment of less than 100varus or valgus as 
good in their outcome evaluation. El-Kawy et al 
observed a high incidence of angular malalign-
ment (39.2%) in their study conducted on el-
derly patients.13 Watanabe et al. noticed 12.5% 
incidence of angular malalignment.37 In our 
study no breakage and loosening of implant was 
observed and 9 patients had excellent results 
based on Schatzker’s scoring system series. Also 
good alignment achieved in all patients. 

Siliski et al. reported that 15 of 52 patients in 
their series of distal femur fractures treated with 
plate fi xation had limb shortening of 1 to 3 cm. 
Shortening was intentional in 11 patients to al-
low impaction for bett er bone healing.38 In our 
series, we aimed to restore original bone length 
and there were 3 cases of shortening of operated 
limb from 1 to 2 cm. 

E. Katsoulis et al. studied the incidence and eti-
ology of anterior knee pain aft er antegrade and 
retrograde intramedullary nailing of the femur. 
Th e results showed that in case of antegrade 
nailing of femur the mean incidence of knee 
pain was 18.6% at the end of follow-up, rang-
ing between 8.7% and 37% while the mean in-
cidence of knee pain was 25.6% (1.1% to 55%) 

in case of retrograde femoral nailing at the end 
of the follow-up.39 Its etiology is unclear, but a 
multi-factorial origin has been suggested like 
damage to the meniscus or cartilage of the tibial 
plateau, injury to the infra patellar branch of the 
saphenous nerve, splitt ing and repeated injury 
to the patellar tendon peroperatively and nail 
protrusion at distal end. However, the optimum 
point of entry and distal interlocking spares the 
articular surface and extraarticular structures. 2,39

In our experience, splitt ing the patellar tendon 
for insertion of the nail did not appear to cause 
any functional problems with the knee. None of 
our patients had anterior knee pain at the end of 
follow-up. 

Th e mean union time of 5.6 months for fracture 
healing with no case of nonunion strongly rec-
ommends this method of treatment over other 
treatment methods reported in the literature. 
Some orthopaedic surgeons recommend prima-
ry bone graft ing for comminuted supracondylar 
fracture treatment.40,41 However, in our study all 
fractures united without bone graft ing.

Conclusion:
Retrograde supracondylar femoral nailing for 
AO/ASIF type A and type C supracondylar 
femoral fractures is a proven and reliable meth-
od of fi xation. With minimal disruption to soft  
tissue, and good purchase of the distal bone 
fragment, this approach provides stable fracture 
fi xation, allowing early joint mobilization and 
weight bearing. Th e rate of union is high, with 
low incidence of complications. Th e simplicity 
of the procedure also facilitates fracture fi xa-
tion in patients with multiple trauma, including 
those with multiple fractures.
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