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Abstract
Background: Supracondylar fractures of femur present a huge surgical challenge. The introduction of
locking compression plate (LCP) has brought a remarkable change in the management of supracondylar
fractures of distal femur.
Aim: The aim of this study was to evaluate the rate of union, functional outcome and complications of
these fractures treated with open reduction and internal fixation with a locking compression plate.
Materials and method: The present study was conducted in the Department of Orthopedics, RIMS,
Ranchi during June 2014 to December 2015. A 40 adult patients with closed supracondylar fractures of
distal femur (Muller Type-A) and treated by locking compression plate were included in this study.
Variables of each patients were recorded and analyzed with respect to age, sex, fracture type, mode of
injury, limb involvement, associated injuries, timing and duration of operation, duration of hospital stay in
days, follow up, complications and final outcomes. Patients were evaluated both clinically as well as
radiologically at 6 weeks interval for first 6 months, then every 3 months for next 6 months and then at
every 6 months.
Results: The mean age of patients was 27.50 yrs. Out of 40 patients, 26 (65%) were male and 14 (35%)
were female. The right femur was involved in 22 (55%) patients, and left in 16 (40%) patients while both
femur was involved in only 2 (5%) patients. Clinical union was seen at 12.65 weeks (10-30 weeks) in all
cases. Radiologically bridging callus was seen at 12th post-operative week and complete radiological union
at a mean time of 25.73 weeks (20 - 40 weeks). 34 (85%) patients had excellent, 4 (10%) patients had good
outcome and 2 (5%) patients had failure in the final result.
Conclusion: Locking compression plate fixation is a safe procedure for supracondylar fractures of distal
femur with an excellent functional outcome, early clinical and radiological union and it can be done on a
routine basis with a minimum risk of complications.
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1. Introduction
The femur is the largest tubular bone in the body connecting between tibia and pelvic bone. It is
surrounded by the largest mass of muscles, having three portions as proximal, middle and distal
third. The distal femur (supracondylar and intercondylar) comprises the distal 10 to 15 cms of
the femur [1]. The supracondylar area is defined as the zone between the femoral condyles and
the junction of the metaphysis with the femoral diaphysis [2]. Femur is almost cylindrical in most
of its length and bowed with a forward convexity [3]. It is narrowest in the mid shaft, expands a
little as it is traced upward and widens appreciably near the lower end of the bone [4].
Supracondylar fracture is known as Muller’s type - A subgroup of extra-articular fractures of
distal femoral fractures [5].
Distal femoral fractures account for about 7% of all femoral fracture [6]. These fractures have
got wide variety of fracture patterns and they are commonly associated with injuries such as
open wounds, ligament disruption and fractures of acetabulum, femoral neck and shaft, tibia,
patella etc. These serious injuries have the potential to produce significant long-term disability
especially when they are associated with extensive articular cartilage damage, marked bone
comminution, and severe soft tissue injury [7].
Supracondylar fractures of femur is a catastrophic event with an age and gender-related bimodal
distribution and occur most frequently in young men after high energy trauma and in elderly
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women after a low-energy fall [1, 4]. The most common causes
of such severe trauma are road traffic accidents (RTA), falls
from height and gunshot injuries. The incidence is on the rise
because of increasing vehicular accidents and rapid
urbanization.
The management of supracondylar femoral fractures has seen a
paradigm shift from non-operative measures in 1960 to
biological fixation and evolution of modern implants as well as
specific techniques in current times [8]. Several method of
treatment of is now available; the choice of a particular method
being determined by the type, location, degree of comminution,
age of the patient, surgeon’s expertise and the availability of
implants and instruments. The surgical goals of treatment are
anatomic reduction of the fracture, restoration of limb
alignment, length, and rotation, bone grafting for extensive bone
loss and stable fixation that allows for early mobilization.
Metaphyseal comminution is a challenge to conventional plate
fixation. Among the operative managements, locking
compression plate gives one of the best clinical results
especially in highly comminuted and osteoporotic fractures
where intramedullary fixation cannot be applied due to very
short distal fragment [9-11].
Locking compression plates allows both locking and
compression screw fixation of the femur shaft. The pull-out
strength of locking screws is substantially higher than that of
conventional screws, and it is difficult for one screw to pull out
or fail unless all adjacent screws do so. This enables a better
hold in osteoporotic bones. The preservation of osseous
viability using indirect reduction methods has led to an increase
in fracture union rates without the need for supplemental bone
grafting procedures. These plates are designed to apply in
minimally invasive fashion to preserve local biology and avoid
problems with fracture healing and infection. These locking
plates forms a fixed angle construct and enables placement of
the plate without any contact to the bone [12-15]. Despite the
advances in techniques and the improvements in surgical
implants, treatment of supracondylar femoral fractures remains
a challenge in many situations.
The purpose of this study was to evaluate the rate of union,
functional outcome and complications of these fractures treated
with open reduction and internal fixation with a locking
compression plate.
2. Materials and Methods
This prospective study was conducted in the Department of
Orthopedics, Rajendra Institute of Medical Sciences (RIMS),
Ranchi, Jharkhand, for a period of one and half years from June
2014 to December 2015. 40 patients with supracondylar femur
fractures, aged between 21 to 70 years, irrespective of sex, were
subjected to locking compression plate fixation after obtaining
written informed consent. The fractures were classified
according to the Muller and AO/OTA classification and type A fractures were considered in this study.
2.1 Exclusion Criteria for subjects: Patients less than 18 years
of age and had sustained compound fractures of distal femur,
closed distal femur fractures of (AO/OTA) – B and C types,
pathological fractures other than those due to senile
osteoporosis, pregnant patients, patients who had sustained
peri-prosthetic fractures and patients who were unfit for surgery
were excluded from the study.
The clinical diagnosis was confirmed by routine anteroposterior and lateral radiographs of femur with knee and hip. Xrays were assessed for comminution, involvement of joint,
displacement and extension of fracture to the shaft. CT scan was
done in selected cases to establish the nature of fracture,

commination and any intercondylar extension. After getting all
pre-operative evaluation and fitness for surgery patient were
operated with locking compression plate (LCP). Patients were
treated with appropriate antibiotics, analgesics & antiinflammatory medications pre & post operatively.
2.2 Operative and Surgical Technique
Patients were positioned in supine position, slightly tilting the
affected limb in lateral position with a sandbag beneath the
ipsilateral buttock. After scrubbing the affected limb skin was
prepared by povidone iodine (10% v/v) solution and spirit, and
the operating field from the buttock to the knee was draped.
Fracture site was approached through a postero-lateral incision.
After skin incision vastus lateralis muscle was separated from
intermuscular septum and fracture site was exposed. Both the
fracture fragments were reduced in anatomical position through
open method.
The appropriate chosen sized plate was placed into position and
stabilized with bone clamp or reduction forceps. Then stable
fixation was achieved by insertion of variable numbers of
locking and conventional screws which was inserted after
drilling the bone through the plate and bone surface by
motorized power drill or hand-drill. The skin wounds were
closed over a negative suction drain after thorough washing
with copious amount of sterile saline solution and sterile
dressings applied over the limb. The operated limb was kept
elevated with both the hip and knee partially flexed (10 to 15
degree).Drain was removed after 48 hrs. and Skin sutures were
removed on twelfth post-operative day and patients were
discharged.
Patients were evaluated post-operatively by clinical &
radiological assessment. Patients were assessed for wound
healing complications, time for union, weight bearing and
ambulation. Quadriceps and hamstring exercises were started
on 1st post-operative day followed by active and active assisted
range of motion exercises of the knee. Graded weight bearing
was allowed depending on X-ray and clinical assessments.
Post-operatively, patients were evaluated both clinically as well
as radiologically at 6 weeks interval for first 6 months, then
every 3 months for next 6 months, then at every 6 months. In
each visit, Radiological assessment of union and fracture callus
quality was done in addition to functional limb assessment by
modified Sanders criteria.
3. Results
The present study was conducted in the department of
orthopedics of Rajendra Institute of Medical Sciences, Ranchi
during the June 2014 to Dec. 2015. The treatment modalities,
rate of union, functional outcome and complications of
treatment in 40 adult patients with closed supracondylar
fractures of distal femur (Muller Type-A) were analyzed. Out
of 40 patients, 26 (65%) were male and 14 (35%) were female.
The maximum age of the patient in this study was 68 years and
minimum being 18 years, with mean age of 27.50 years (Table1).
The mode of fracture was presented in table-2. The majority of
patients were from RTA (70%) followed fall (30%). The cases
of sports or industrial accidents were not reported in this period.
The involvement of right femur was in 22 (55%) patients, left
femur was in 16 (40%) patients and both femurs were involved
in only 2 (5%) patients. The average length of hospitalization
was 30 days with a range of 10 to 40 days. The average number
of days from injury to surgery was 13 days with a range of 8 to
28 days. The operative time ranged from 60 minutes to 90
minutes with average of 76 minute. There were no
intraoperative and immediate post-operative complications.
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Two case of superficial infection was managed by antibiotics
and local wound dressing. The average range of flexion
obtained postoperatively was 111 degree with a range of 70 –
150 degree. Patients were followed up from 01 to 18 months.
Successful fracture union was defined as complete bridging
callus in three cortices, together with painless full weight
bearing. Clinical union was comprehended at 12.65 weeks (1030 weeks) in all cases. While Radiologically bridging callus was
appeared at 12th post-operative week and complete radiological
union was seen at an average time 25.73 weeks (20 - 40 weeks)
(Table-3).
Based on the assessment parameters (Modified Sanders criteria)
used for the final result, 34 (85%) patients had excellent
outcome, 4 (10%) patients had good outcome and 2 (5%)
patients had failure (Table- 4).
Table 1: Showing age and sex distribution of the patients
Age range
(yrs.)
<20
21-30
31-40
41-50
51-60
>60
Total

No.
02
14
04
01
02
03
26

Male
%
7.69
53.84
15.38
3.85
7.69
11.54
100

Female
No.
%
01
7.14
03
21.43
02
14.28
00
00
03
21.43
05
35.71
14
100

Total
No.
%
03
7.5
17
42.5
06
15
01
2.5
05
12.5
08
20
40
100

Table 2: Showing Mode of Injury
Mode of injury
RTA
Fall

No. of patient (N=40)
28
12

Percentage (%)
70
30

Table 3: Showing time to Union (in weeks)
Mode of Assessment
of Union
Clinical
Radiological

Duration to
Union(in Weeks)
10-30
20-40

Mean duration to
Union(in Weeks)
12.65
25.73

Table 4: Showing final outcome
Outcome
Excellent
Good
Failure

Number of patient (N=40)
34
4
2

Percentage (%)
85
10
5

4. Discussion
Supracondylar fracture of femur, historically have been difficult
to treat. These fractures often are unstable and comminuted and
have a potential for long term disability. The review of literature
showed the application of various different implants and
techniques in the management of these fractures, the uses of
these devices requires a certain amount of bone stock present,
which limits their uses in some fracture types. The standard
buttress plate, even though, can be used in comminuted
fractures, often ends with various deformity [16, 17].
Biomechanical studies revealed gross loosening because of
toggle at screw-plate interface. Advance in mechanization and
acceleration of travel have resulted in increased incidence of
such comminuted, unstable fractures. Increasing geriatric
population and osteoporosis has added to the problem [18].
Locking compression plate acts as load bearing device,
stabilizing fracture fragments and ensuring early bony union.
The LCP is a single beam construct where strength of its
fixation is equal to the sum of all screw bone interfaces rather
than a single screw’s axial stiffness and pull out resistance as in
unlocked plates. It acts as an ‘internal fixator’ and functions by

splinting the fracture rather than compression and hence allows
a flexible stabilization, avoidance of stress shielding and
induction of callus formation [19]. Vascular compromise was
minimal due to the fact that the plate does need to be in contact
with the bone.
The findings of the present study was based on 40 adult patients
of supracondylar fractures (Muller’s type A) of femur those
were subjected to open reduction and internal fixation (ORIF)
using locking compression plate in the Department of
Orthopedics, Rajendra Institute of Medical Sciences (RIMS),
Ranchi, Jharkhand.
Among 40 patients, 26 (65%) were male and 14 (35%) were
female. The maximum age of the patient in this study was 68
years and minimum being 18 years, with mean age of 27.50
years. In present study the majority (about 43%) patients were
in the age group of 21 to 30 years. Similar observation was
reported by Arneson TJ, Melton LJ- (1988) [20] and Mahesh D
V et al [21] Shriharsha RV& Sapna M (2015) [22].
The cause of fracture was RTA in 28 (70%) patients and fall in
12 (30%) patients. Similar observation was reported by other
authors [21-26].
The present study showed that the right femur was involved in
majority patients (55%) followed by left femur (40%) and both
femur in a 5% patients only. These findings are commensurate
with findings of Abhijit Sarkar and Sachlang Debbarma (2016)
[26]
. In the present study the average length of hospitalization
was 30 days with a range of 10 to 40 days. Similar observation
was reported by various other researchers that the average
length of hospitalization was 30 days with a range of 20 to 40
days. The mean duration of hospitalization for all patients was
18.77 days (range, 14 – 29 days) [23]. The average number of
days from injury to surgery was 9 days with a range of 3 to 15
days [21].
The average number of days from injury to surgery was 13 days
with a range of 8 to 28 days. Majority (87.50%) were operated
in 8–14 days following injury. Similar findings also reported by
Bipul et al (2016) [27] and Rajaiah D et al (2016) [25].
The average operating time in the present study was 76 minutes
(60 -90 minuets) which was much lesser than that of reported
by the Ej Yeap et al [10] was 119.2 minutes (80-180 min),Yu X
et al [28] was 126 minutes (48-248 min),Panchal P et al (2016)
[24]
Average time duration of surgery was 124 min., and Average
time duration of surgery was 110 minutes by Rajaiah D et al.
(2016) [25].
Clinical union was seen at a mean time of 12.65 weeks (10 -30
weeks) in all cases. Similar observation was made by Weight et
al [29] that clinical union mean time was 12 weeks (8-26 weeks)
and Bae SH et al [30] reported mean time to union was 14.3
weeks.
In the present study the radiologically bridging callus was seen
in 12 - 16 post-operative week and mean time to complete
radiological union was 23.68 weeks (20 - 36 weeks). While Yu
X et al [28] reported mean time to complete radiological union
was 20.6 weeks and Ej Yeap et al [10] reported 18 weeks (6-36
weeks).
One of the most common complications of supracondylar
femoral fractures is knee stiffness. The average post-operative
active range of motion as reported by Seinsheimer et al [31] was
91 degrees. The average range of motion in our series is 111
degree with range of 70 to 150 degrees. There were no
intraoperative and immediate post-operative complications. We
had two cases (5%) of superficial infection which was managed
by antibiotics and local wound dressing. Neer et al [32] has
reported 20% infection rate.
Based on the assessment parameters (Modified Sanders criteria)
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used for analysis of final outcome, in majority 34 (85%) patients
had excellent outcome, 4 (10%) patients had good outcome and
only 2 (5%) patients had failure. Similar observation was
observed by Bae SH et al [30] that excellent to good outcome in
17 patients (81%), fair in 3 (14.2%) and failure in only 1 (4.7%)
patients, while Su Qi et al [33] reported excellent in 22 (50%),
good in 18 (41%) and fair in 4 (9%) patients and reported overall
satisfactory result of 90% using the Sanders criteria.

Fig 4: 12 week follow up knee full extension of knee

Fig 1: Pre-operative X- Ray

Fig 5: Preoperative X Ray

Fig 2: Just post-operative X ray
Fig 6: Just post-operative X ray

Fig 3: 12 week follow up knee flexion is only up to 80 degree

Fig 7:12weeks follow up showing full range of motion of knee joint
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4. Conclusion
Locking compression plate acts as an extra-medullary load
bearing device, stabilizing fracture fragments and ensuring
early bony union. The locked plate-screw system produces a
rigid screw-bone fixation which prevents malrotation or
shortening. Further, randomized controlled studies are required
in different situations to know the usefulness of this implant.
5. References
1. Koval KJ, Zuckerman JD. Handbook of fractures. 3rd ed.
Philadelphia: Lippincott Williams & Wilkins; 2006. P.:
2. Mahesh D V, Gunnaiah, Vishwanath. Management
ofDistal Femur Fracture by Locking Compression Plate.
International Journal of Health Sciences & Research.
(www.ijhsr.org), 2014; 4(5):235
3. Dalley AF II. Frank H Netter’s Atlas of human anatomy.
2nd ed. East Hanover: Novartis, 1996.
4. Bucholz RW, Jones A. Current Concepts Review:
Fractures of the Shaft of the Femur. J Bone Joint Surg Am.
1991; 73:1561-66.
5. Muller ME, Allgöwer M, Schneider R.Manual of Internal
Fixation; 2nd ed. New York, Springer-Verlag, 1979.
6. Hoffmann MF, Jones CB, Sietsema DL. Clinical outcomes
of locked plating of distal femoral fractures in a
retrospective cohort. Journal of orthopedic surgery and
research. 2013; 8:43.
7. Walling A, Seradge H, Spiegel. Injuries to the knee
ligaments with fractures of the femur. The Journal of Bone
& Joint Surgery.1982; 64:1324-1327.
8. Terry canale. and Beaty: Campbell’s Operative
orthopaedics/12th edition/vol 3/Part 15/chap 55/page no
2690.
9. Greiwe RM, Archdeacon MT. Locking plate technology:
current concepts. J Knee Surg. 2007; 20(1):50-5.
10. Yeap EJ, Deepak AS. Distal Femoral Locking
Compression Plate Fixation in Distal Femoral Fractures:
Early Results.Malaysian Orthopaedic Journal. 2007;
1(1):12-17.
11. Eric J Strauss, Ran Schwarzkopf, Frederick Kummer,
Kenneth A. Egol. The Current Status of Locked Plating:
The Good, the Bad, and the Ugly. J Orthop Trauma. 2008;
22(7):479-86.
12. Rockwood and Green’s fractures in adults/ 8th edition/vol
2/section four lower extremity/chap 53/page no 2229-2268.
13. Schatzker J, Lambert DC. Supracondylar Fractures of the
Femur. Clin Orthop 1979; 138:77-83.
14. Parker DA, Lautenschlager EP, Caravelli ML, Flanigan
DC, Merk BR. A Biomechanical Comparison of Distal
Femoral Fracture Fixation: The Dynamic Condylar Screw,
Distal Femoral Nail, Locking Condylar Plate, and Less
Invasive Stabilization System. OTA, 2005.
15. Wagner M, Frenk A, Frigg R. New concepts for bone
fracture treatment and the Locking Compression Plate.
Surg TechnolInt, 2004; 12:271-7.
16. Kubiak EN, Fulkerson E, Strauss E, Egol KA. Evolution of
Locked Plates. The Journal of Bone and Joint Surgery.
2006; 88:189-200.
17. Giles JB, Delee JC, Heckman JD. Supracondylar intercondylar fractures of the femur treated with a
supracondylar plate and lag screw. J Bone Joint Surg Am.
1982; 64:864-70.
18. Brown A, D'Arcy JC. Internal fixation for supracondylar
fractures of the femur in the elderly patient.J Bone Joint
Surg Br. 1971; 53-B: 420-4.
19. Kubiak EN, Fulkerson E, Strauss E, Egol KA. Evolution of

20.
21.
22.
23.

24.
25.

26.

27.

28.

29.

30.
31.
32.
33.

~ 222 ~

Locked Plates. The Journal of Bone and Joint Surgery.
2006; 88:189-200.
Arneson TJ, Melton LJ, Lewallen DG. Epidemiology of
diaphyseal and distal femoral fractures in Rochester,
Minnesota, 1965–1984. Clin Orthop. 1988; 23(41):88-94.
Mahesh DV, Gunnaiah, Vishwanath. Management of distal
femur fracture by locking compression plate. Int J Health
Sci Res. 2014; 4(5):235-240.
Shriharsha RV, Sapna M. Utility and outcomes of locking
compression plates in distal femoral fractures. Int J Res
Ortho. 2015; 1:15-21.
Tapi Nalo, Amit Agrahari, Snehasish Datta, Vinil Paul S,
Nongthon Singh, Roel Langshong. Treatment of
Supracondylar Fracture of Distal Femur with Condylar
Locking Compression Plating, IJSR, 2015; 4(2):14681470.
Panchal P, Patel C, Poptani A. Treatment of distal end of
fracture femur by locking compression plate. Int J Med Sci
Public Health. 2016; 5(9):1754-1758.
Rajaiah D, Ramana Y, Srinivas K. A study of surgical
management of distal femoral fractures by distal femoral
locking compression plate osteosynthesis. J Evid. Based
Med. Healthc. 2016; 3(66):3584-3587.
Abhijit Sarkar, Sachlang Debbarma, Santosh Reang, Subal
Debnath, JM Datta, S Naha. Outcome of Treatment of
Distal Third Femur Fracture by Locking Compression Plate
MIPPO Technique. Indian Journal of Applied Research.
2016; 6(3): 271-274.
Bipul Borthakur, Birseek Hanse, Russel Haque, Saurabh
Jindal, Manabjyoti Talukdar. Results of Locking
Compression Plate fixation in Distal Femur Fractures: A
Prospective Study, Journal of medical thesis.2016; 4(1):3136.
Yu X, Zhang C, Li X, Shi Z. Treatment evaluation of distal
femoral fracture by less invasive stabilization system via
two incisions. Chinese journal of reparative and
reconstructive Surgery. 2008; 22(5):520-524.
Weight M, Collinge C. Early results of the less invasive
stabilization system for mechanically unstable fractures of
the distal femur (AO/OTA types A2, A3, C2, and C3). J
Orthop Trauma, 2004; 18(8):503-8.
Bae SH, Cha SH, Suh JT.Treatment of Femur
Supracondylar Fracture with Locking Compression Plate.
Jn Korean Fract Soc., 2010; 23(3):282-88.
Seinsheimer F. Fractures of the distal femur. Clin Orthop
Relat Res., 1980; 153:169-79.
Neer CS, Grantham SA, Shelton ML. Supracondylar
fracture of the adult femur. J Bone Joint Surg Am. 1967;
49:591-613.
Su Qi, Chen Mountain, Zhang flowers, Zhou Song Xiaobin,
Zhanhai Peng,Cai Jundong. Locking compression plate
fixation of distal femoral fractures C. Clinical Medicine
Papers. http://www.hi138.com /access on 10.5.2011.

