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ABSTRACT

Objective: To evaluate the surgical outcome of supracondylar and intercondylar fractures of femur in
adults treated with dynamic condylar screw.

Methodology: This descriptive study was carried out in department of Orthopedics, Lady Reading
Hospital Peshawar from October 2006 to October 2007. Thirty-five consecutive adult patients with
supracondylar and intercondylar femur fractures fulfilling the inclusion criteria were managed with
dynamic condylar screw and were followed for a minimum of six months post-operatively. Relevant data
like time to union, knee range of movement and complications associated with these fractures treated
with dynamic condylar screw was recorded.

Results: In 45.71% cases road traffic accident was responsible for the fracture followed by 28.57% cases
due to fall from height, and 25.71% cases due to firearm injury. 74.28% fractures were closed fractures
and 25.71% fractures were open. Average time of union was 15 weeks. Two patients (5.71%) had delayed
union while two patients (5.71%) had non-union. There were six patients with knee stiffness and two with
limb shortening of up to 1.5 cm. Infection was noted in two patients, treated successfully with
debridement and 1.V. antibiotics. Two patients developed wound hematoma. The overall outcome were
good to excellent in 26 patients (74.28%). Moderate outocme were obtained in three patients (8.57%)
and poor in six patients (17.14%).

Conclusion: The dynamic condylar screw is an easy, less technically demanding and rewarding method
of treatment for supracondylar and intercondylar fracture of femur in adults.
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INTRODUCTION

Supracondylar fractures of the femur are
seen (a) in young adults, usually as a result of
high-energy trauma and (b) in elderly individuals
with osteoporotic bones. Direct violence is the
usual cause. The fracture line is just above the
condyles, but may extend between them. In the
worst cases the fracture is severely comminuted "
These fractures are relatively uncommon and
account for only 7% of all femoral fractures *
There has been a changing philosophy towards
surgical treatment of supracondylar fractures of
femur™ * Early surgical stabilization can facilitate
care of the soft tissues, permit early mobility and
reduces the complexity of nursing care °. Open
reduction and internal fixation has been advocated,
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using implants including Angled blade plate,
Zickle devices, Rush rods, Ender nails and
Interlocking nails. These implants can be used in
various circumstances like simple fractures and
complicated cases e.g. fracture after total knee
arthroplasty’. But these devices are technically
demanding and none of them can provide inter-
fragmentary compression with good purchase in
osteoporotic bones.

Dynamic Condylar Screw is easier to
insert, provide more inter-fragmentary
compression across an intercondylar fracture and
correct sagittal plane malalignment” *. The
purpose of our study was therefore to evaluate
the surgical outcome of dynamic condylar screw
in supracondylar fractures of femur in adults in
our hospital.
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METHODOLOGY

This one year study was conducted at the
Department of Orthopedics and Traumatology, Post
Graduate Medical Institute, Lady Reading Hospital
Peshawar from October 04, 2006 to October 04,
2007 including a minimum of six months follow
up. The study was conducted on 35 consecutive
adult patients of both sexes with AO type A and
type C1, C2 supracondylar and intercondylar femur
fractures presented to orthopedic unit of Lady
Reading Hospital Peshawar.

Patients with lower diaphyseal fractures of
femur, pathological fractures, active infection
anywhere in the body, and medically unfit patients
were excluded from the study.

All patients were received through
accident and emergency department. Patients were
evaluated for life threatening conditions as per
Advance Trauma Life Support protocol and initial
resuscitation performed. Detailed history about the
mechanism and type of injury was obtained.
Thorough physical examination of the patients
performed. In terms of the management of open
fractures, initial irrigation, debridement,
intravenous antibiotic, proximal tibial pin traction
and delayed wound closures were done routinely.
Radiological examination of fracture site obtaining
A/P and lateral views with joint above and below
the fracture was performed. From the initial
radiographs, the fractures were classified according
to Orthopedic Trauma Association (OTA) while
gustillo and Anderson classification was used for
open fractures due to fire arm injuries.The patients
were put in supine position on orthopedic
table.The average time between the injury and
fracture fixation was 9 days. A conventional lateral
incision was made in all cases.

The patients were made sit in the bed on
the 1" postoperative day. Passive range-of motion
exercises of knee joint were started on 2"-3"
postoperative day. Patients were mobilized with
Crutches or Zimmer frame with only touchdown
weight bearing in the first week.

After discharge from the hospital, these
patients were called for follow up at two, four, six
and twelve weeks and then at six month. During
these visits clinical and radiological union was
assessed. Clinical union was considered
satisfactory if progressively increasing stiffness
and strength provided by the mineralization
process made the fracture site stable and pain-free.
Roentgenographic union was considered
satisfactory when plain x-rays showed bone
trabeculae or cortical bone crossing the fracture
site. Full weight bearing was allowed when
radiological signs of union were present. Schatzker
and Lambert criteria (Table 1) were used to grade
the results. All the information regarding patients
age, sex, type of fracture, mechanism of injury,

associated injuries, per-operative and
postoperative complications, union time of
fracture, partial weight bearing, hospital stay
were recorded on a Proforma specifically design
for this purpose.

All the study variables were analyzed for
descriptive statistics that is frequency and
percentages. The quantitative data like age, time
of union, infection, non-union, pain in the knee,
limb shortening, knee range of movement,
hospital stay were calculated for mean, +
standard deviation. Male to female ratio was
calculated for sex. All the data was analyzed for
descriptive statistics by using computer program
SPSS for windows version 11.

RESULTS

Average age of patients was 40.37+11.87
years. Male to female ratio was 1.92: 1. All
fractures were at location 33 according to the
OTA classification. Twenty six (74.28%)
fractures were closed and nine (25.71%) were
open fractures due to fire arm injuries. There
were ten (28.57%) patients having injuries to
other limbs, two (5.71%) patients of abdominal
and chest injury, and 23(62.86%) patients with
isolated femur fracture. No patients of head
injury or spinal injury. The details are given in
Table 2.

PRE-OPERATIVE HOSPITAL STAY: Average
time between injury and arrival in hospital was 8

Table 1: Schatzker and Lambert Criteria’

Excellent---full extension:

Flexion loss less than 10 degree

No varus, valgus or rotatory deformity

No pain

Perfect joint congruency

Good---not more than one of the following:

Loss of length not more than 1.2 cm

Less than 10 degree varus or valgus

Flexion loss not more than 20 degree

Minimal pain

Moderate---any two of the criteria in good category

Poor---any of the following:

Flexion to 90 degree or less

Varus or valgus deformity exceeding 15 degree

Joint incongruency

Disabling pain no matter how perfect the x-ray
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Table 2: Classification, time of radiological healing and the outcome of fractures

Classification
Fracture Type (Closed) n = 26
OTA Classification No. of Patients |  Percentage

Al 4 11.43%

A2 8 22.86%

Cl 7 20%

C2 7 20%
Fracture Type (Open)n=9

OTA Classification Gustillo and [ No. of Patients | Percentage
Anderson
A3 111A 6 17.14%
C2 111A 3 8.57%

Time of radiological healing
Closed Fractures, n = 26
Time of Radiological )
Union (weeks) No. of Patients Percentage
12---—--- 14 11 31.43%
15------ 16 15 42.86%
Open Fractures, n=9
18-----20 5 14.28%
22----24 2 5.71%
Surgical Outcome
Outcome No. of Patients Percentage
Excellent 20 57.145
Good 6 17.14
Moderate 3 8.57
Poor 17.14

hours and between injury and operation was 9
days.

TIME OF UNION: In twenty six (74.28%),
patients with closed fractures union was achieved
within sixteen weeks. Out of nine open fractures
five (14.28%) united within 20 weeks, two with
delayed union, united in 24 weeks. Two cases were
labeled as non-union. Mean time of union was 15
weeks.

GRADING OF RESULTS: According to the
criteria set by Schatzker and Lambert’ excellent
outcome were obtained in twenty patients
(57.14%), good outcome in six patients (17.14%),
moderate in three patients (8.57%) and poor in six
patients (17.145%) with open fractures.

PER-OPERATIVE COMPLICATIONS: No
complications of anesthesia or massive bleeding
that needs transfusion were noted in all thirty-five
patients operated during this study.

POST-OPERATIVE COMPLICATIONS:
Postoperative hematoma developed in two (5.71%)
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patients. It was treated by evacuation and elastic
bandage. There was one case of superficial
infection. One patient developed deep infection
that was treated successfully by drainage and
intravenous st generation cephalosporin. Over
all infection rate was 5.71%. Six (17.14%)
patients developed stiffness with less than 90
degree of flexion at the knee joint. Three of
these patients were having degenerative changes
due to osteoarthritis while three of them did not
follow instructions regarding knee exercise and
were lost to follow up for first three months.
Three patients had knee pain of moderate nature
at the end of six months of operation, which
were treated with analgesics. The cause of pain
was degenerative osteoarthritis due to old age.

There were two cases of limb shortening
(5.71%) up to 1.5 cm. The shortening was
intentional in both these cases, in order to get
stable fixation in comminuted fractures.

Two (5.71%) cases of delayed union
were observed in whom union was complete by
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the end of 24 weeks. Non-union was observed in
two patients who were treated by autologous bone
grafting without exchange of the implant.

DISCUSSION

Supracondylar fractures of the femur are
often difficult to treat. These fractures are often
comminuted”. Fractures in the distal femur have
posed considerable therapeutic challenges
throughout the history of fracture treatment .
Young patients have often sustained high velocity
injuries and old patients have osteoporotic bone".
These fractures require careful management to
obtain good cosmetic and functional results. The
main problem is obtaining and maintaining an
adequate reduction of both shaft and articular
fragments while allowing function of the knee to
be regained at an early stage. There are powerful
muscles, which act across the knee, tending to
maintain deformity of the fractured fragments. It is
difficult to counterbalance these forces by closed
methods, and if open reduction and internal
fixation is performed the implants can be subjected
to considerable stress’. Close methods of treatment
have traditionally been used for these injuries,
using tibial traction with added disadvantages of
prolonged immobilization and knee stiffness. In
recent years great advances have been made in the
understanding and techniques of internal
fixation.Over the time different types of implants
have been used for the fixation of these fractures
" The fixed angle blade plate was very popular
up to 1970s. This method of fixation is technically
difficult and requires accurate insertion of the
blade in 3-planes simultaneously ' ** *°.
Intramedullary devices provide more biological
fixation than that provided by plates because they
are load sharing rather than load sparing implants.
But it has been shown that biomechanically they
provide less rigid fixation of the distal femur
fractures than plate fixation '™ °" . A less
technically demanding alternative is the “Dynamic
Condylar Screw” (DCS). It is technically easier to
apply than a blade plate, allow adjustment in the
sagittal plane and moreover it can be used for both
supracondylar and intercondylar fracture with at
least 4 cm intact bone in the femoral condyles
above the intercondylar notch is necessary for
successful fixation '*'™*.

In our study there was male preponderance
between 18 to 50 years of age making 83% of the
total. As most of the people in this age-range are
involved in out-door activities and are therefore
more prone to road traffic accidents and other
injuries. Due to increasing number of automobiles
on the roads, the number of femur fractures has
increased over the past two decades.

Males were more affected than females,

as 66% of the patients were male, and 34% were
female. This is because of the male dominated
society and less active participation of females in
day-to-day life activities especially out side the
house in our society. A study conducted in
Islamabad'® has fewer male to female ratio
because of active participation of females in
daily life activities in this capital city. In western
studies the male to female ratio is less than that
of our study *".

Road traffic accidents were responsible
for most of the cases (45.71%), followed by fall
from height (28.57%). In this part of the
country, as firearm injuries are common, so this
type of trauma accounted for 25.71% of cases.
KM Marya in India reported 92% road traffic
accidents”™ In another study in India Sudheer U
reported 77.5% RTAs” and in Australian study,
82% has been reported”. Two patients had chest
and abdominal injuries along with supracondylar
femoral fractures and were dealt with by the
concerned units and then shifted to our unit for
fracture treatment. Ten patients were having
other orthopedic injuries to the limbs. Twenty-
three patients had isolated lower limb injuries
without any other organ system injury. The
figures of poly trauma patients (with involvement
of other organ systems along with
musculoskeletal system) in our study is less than
those of other studies. In a German study there
were nineteen poly trauma patients out of forty-
seven patients . In another study it was 60% .

None of the patients were operated in the
first twenty-four hours of their arrival while in
the developed countries it is done early”. This is
because of lack of facilities in our hospital at the
accident and emergency department. The other
reason for the delay was the increase workload
on our unit due to lack of facilities in the
peripheral hospitals. In the Western world most
of the patients are fixed within first 24 hours
because of facilities of early fixation™*"*.

According to Schatzker and Lambert
criteria, results were graded as excellent in
twenty (57.14%) patients, good in six (17.14%),
moderate in three (8.57%) and poor in six
(17.14%) patients.

Christodoulou et al reported excellent
results in 19 (51%), good in 11(30%), moderate
in 4 (11%) and poor in 3 (8%) in total of 37
patients °. In a total of 30 patients M. Ayaz et al
reported excellent results in 18 (60%), good in 6
(20%), fair in 5 (17%) and poor in 1 (3%)
patient’. Huang H. T. reported 81% excellent or
good results”. The reason for high percentage of
poor results in our study was open comminuted
fractures due to fire arm injuries.
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Average time of union in our study was 15
weeks. Time of union is comparable with other
national and international studies A.
Christodoulou et al reported an average time of
union of 20 weeks’. In another study at
Addenbrook's Hospital Cambridge, the average
time of union was 11.3 weeks . In a local study it
is 12 weeks °. Huang HT et al reported average
time of union of 18.5, weeks”. Fu HD et al
reported an average union time of 18.6 weeks ”. In
some studies the time of union is quite early” and
in some it is very late *. This might be due to
differences in post-operative mobilization protocol
and criteria for union.

In twenty-seven patients (77.14%)
complete weight bearing was allowed between
twelve to sixteen weeks, in five cases between 17
to 20 weeks while in rest of three patients
complete weight bearing was allowed after twenty
weeks. A study in Addenbrook's Hospital
Cambridge England shows better results by early
weight bearing in the third week of operation™.

The overall rate of union was 94% which
is comparable with other national and international
studies™ ™" * ¥

Two cases (5.71%) of non-union were
observed in our study. In study by Ayaz M, et al
no case of nonunion was observed °. Huang Dong
Fu, et al in China reported a nonunion rate of
6.94%" A. Christodoulou, et al in Greece reported
5.55% nonunion rate '. D.J.Shewring and
B.F.Meggitt in England reported 5.26% non-union
rate **.Huang H.T. et al observed no nonunion in
their study’’. Sudheer U et al reported 8%
nonunion rate > .The rate of infection in our study
was 5.71%. The reported rate of infection is zero
to eight percent in other studies™ “ *" **. One
patient who had multiple fractures, developed
signs and symptoms of fat embolism, so the reason
of fat embolism was probably not the surgery.
Moreover mortality and morbidity in such cases is
high as compared to patients with unilateral
fractures”. A study conducted in Netherland"
reported five out of one hundred and twenty two
cases (4.098%). Another study conducted in USA
shows 14.6% lung complications™.

CONCLUSION

So in conclusion the dynamic condylar
screw is an easy, less technically demanding and
rewarding method of treatment for supracondylar
and intercondylar fractures of femur in adults.

REFERENCES

1. Solomon L, Warwick D, Nayagam S. Injuries
of the hip and femur. In: Mankin HJ, editor.
Apley's system of orthopedics and fractures.
8th ed. London: Arnold; 2001. p. 701-2.

JPMI 2011 VOL. 95 NO. 01: 49 ~ 55

10.

11.

12.

13.

14.

15.

Ali MA, Shafique M, Shoaib M. Fixation of
femoral supracondylar fractures by dynamic
condylar screw. Med Channel 2004;10:65-7.

Christodoulou A, Terzidis I, Ploumis A,
Metsovitis S, Koukoulidis A, Toptsis C.
Supracondylar femoral fractures in elderly
patients treated with the dynamic condylar
screw and the retrograde intramedullary nail:
a comparative study of the two methods.
Arch Orthop Trauma Surg 2005;125:73-9.

Jaakkola JI, Lundy DW, Moore T, Jones B,
Ganey TM, Hutton WC. Supracondylar femur
fracture fixation: mechanical comparison of
the 95° condylar side plate and screw versus
95° angled blade plate. Acta Orthop Scand
2002;73:72-6.

Pajarinen LM. Pertrochanteric fractures of
femur treated with dynamic limb screw. J
Bone Joint Surg Br 2005;87:76-81.

Khan MA, Shafique M, Sahibzada AS,
Sultan S. Management of type-A
supracondylar fractures of femur with
dynamic condylar screw. J Med Sci
2006;14:44-7.

Jeon IH, Oh CW, Kim SJ, Park BC, Kyung
HS, Thn JC. Minimally invasive percutaneous
plating of distal femoral fractures using the
dynamic condylar screw. J Trauma
2004;57:1048-52.

Lumley JSP, Craver JC. Complications of
fracture healing. Surg Int 2001;54:206.

Ring D, Gulota L, Jupiter JB. Unstable non
union of the distal part of the femur. J Bone
Joint Surg 2003;85:1040.

Bed A, Le TT. Supracondylar femur fracture
treatment. Orthop Clinic N Am 2004;35:473.

Engh GA, Ammeen DIJ. Periprosthetic
fractures adjacent to total knee implants.
Treatment and clinical results. J Bone Joint
Surg 1992;79:1100-13.

Leung KS, Shen WY, So WS, Mui LT,
Grosse A. Interlocking intramedullary nailing
for distal part of the femur. J Bone Joint
Surg Am 1991;73:332-40.

Schatzker J. Fractures of the distal femur
revisited. Clin Orthop Relat Res 1998;43-56.

Bostman OM. Refractures after removal of a
condylar plate from the distal third of the
femur. J Bone Joint Surg 1990;72:1013.

It oK, Grass R, Zwipp H. Internal fixation of
supracondylar femoral fractures: comparative
biomechanical performance of the 95-degree
blade plate and two retrograde nails. J
Orthop Trauma 1998;12:259.

53




SURGICAL OUTCOME OF SUPRACONDYLAR AND INTERCONDYLAR FRACTURES FEMUR IN ADULTS TREATED WITH DYNAMIC CONDYLAR SCREW

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

JPMI 2011 VOL. 95 NO. 01: 49 ~ 55

Gregory P, Sanders R. The treatment of
supracondylar-intracondylar fractures of the
femur using the dynamic condylar screw. Tech
Orthop 1995;9:195.

Harder Y, Martinet O, Barraud GE. The
mechanics of internal fixation of fractures of
the distal femur: a comparison of the condylar
screw (CS) with the condylar plate (CP).
Injury 1999;30:31.

Javaid M Z, Mateen M A, Sajid S. Complex
fractures of the femur: treatment evaluation
with reconstruction nails in 36 cases. J Surg
1998;15:25-7.

Seligson D, Mulier T, Keirsbilck S, Been J.
Platting of femoral shaft fractures: a review of
15 cases. Acta Orthop Belg 2001;67:24-31.

Marya KM. Critical evaluation of management
of fracture shaft of femur by Brooker-Willis
nails. J Bone Joint Surg Am 2003;85:2093-6.

Sudheer U, Sreejith TG, Marthya A, Gopinath
P, Raveendran MK. A prospective study on the
functional outcome following open reduction
and internal fixation in supracondylar,
intercondylar fracture femur. J Orthop 2007;
4:30.

Majkowski RS, Baker AS. Interlocking nails
for femoral fractures: an initial experience.
Injury 1991;22:93-6.

Seifert J, Stengel D, Matthes G, Hinz P,
Ekkernkamp A, Ostermann PA. Retrograd
fixation of distal femoral fractures: results
using a new nail system. J Orthop Trauma
2003;17: 488-95.

Zhang BS, Liu HB, Wang XS, lJiang XY,
Wei J, Liu DQ, et al. Clinical study on the
rotational deformity after interlocking nailing
in femur shaft fracture. Zhonghua Yi Xue Za
Zhi 2005;85:2211-3.

Ozdemir HM, Yensel UM, Senaran H, Mutlu
M, Kutlu A. Immediate percutaneous
intramedullary fixation and functional bracing
for the treatment of pediatric femoral shaft
fracture. J Pediatr Orthop 2003;23:453-7.

Brundage SI, Mc Ghan R, Jur Kovich GJ,
Mack CD, Maier RV. Timing of femur fracture
fixation. J Trauma 2002;52:299-307.

Mendelson SA, Dominick TS, Tyler KE,
Moreland MS, Adelson PD. Early versus late
femoral fracture stabilization in multiple
injured pediatric patients with closed head
injury. J Pediatr Orthop 2001;21:594-9.

Shewring DJ, Meggitt BF. Fractures of the
distal femur treated with the AO dynamic

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

condylar screw. J Bone Joint Surg Br
1992;74:122-5.

Fu HD, Ching Y, Wei-ming C, Yao OF, Wood
C, Tianxiong C, et al. Dynamic condylar
screw for fracture of the distal femur. J
Orthop Surg Taiwan 1996;3:237-42.

Huang HT, Huang PJ, Su JY, Lin SY.
Indirect reduction and bridge plating of
supracondylar fractures of the femur. Injury
2003;34:135-40.

Firoozbakhsh K, Behzadi K, Decoster TA,
Moneim MS, Naraghi FF. Mechanics of
retrograde nail versus plate fixation for
supracondylar femur fractures. J Orthop
Trauma 1995;9:152-7.

Merchan ECR, Maestu PR, Blanco RP.
Blade-plating of closed displaced
supracondylar fractures of the distal femur
with the AO system. J Trauma 1992;32:174-
8.

Wiss DA. Supracondylar and intercondylar
fractures of the femur. In: Rockwood CA Jr,
Green DP, editors. Fractures in adults.
Philadelphia: JB Lippincott; 1996. p. 1972-
93.

Neer CS, Grantham SA, Shelton ML.
Supracondylar fracture of the adult femur. J
Bone Joint Surg 1967;49:591-613.

Schatzker J, Lambert DC.
fractures of the femur.
1979;138:77-83.

Stewart MJ, Sisk TD, Wallace SL. Fractures
of the distal third of the femur. J Bone Joint
Surg 1966;48:784-807.

Sanders R, Regazzoni P, Ruedi T. Treatment
of supracondylar-intraarticular fractures of
the femur using the dynamic condylar screw.
J Orthop Trauma 1989;3:214-22.

Yang RS, Liu HC, Liu TK. Supracondylar
fractures of femur. J Trauma 1990;30:315-9.

Zlowodzki M, Williamson S, Cole PA,
Zardiackas LD, Kregor PJ. Biomechanical
evaluation of the less invasive stabilization
system, angled blade plate and retrograde
intramedullary nail for the internal fixation
of distal femur fractures. J Orthop Trauma
2004;18:494-502.

Butt MS, Krikler SJ, Ali MS. Displaced
fractures of the distal femur in elderly
Patients-Operative versus non-operative
treatment. J Bone Joint Surg Br 1995;77:110-
4.

Supracondylar
Clin Orthop

Paige WA, George W. Fracture of lower

54



SURGICAL OUTCOME OF SUPRACONDYLAR AND INTERCONDYLAR FRACTURES FEMUR IN ADULTS TREATED WITH DYNAMIC CONDYLAR SCREW

42.

43.

extremity. In: Canale S, editor. Campbell's
Operative Orthopaedics. 10th ed. Philadelphia:
Mosby; 2003. p. 2825-59.

Ostrum R, Geel C. Indirect reduction and
internal fixation of supracondylar femur
fractures without bone graft. J Orthop Trauma
1995;9:278-84.

Schatzker J, Mahomed N, Schiffman K,
Kellam J. Dynamic condylar screw. J Bone
Joint Surg Br 1989;74:122-5.

Address for Correspondence:

Dr. Iftikhar Ali

Junior Registrar,

Department Of Orthopedics and Trauma,
Lady Reading Hospital, Peshawar - Pakistan

JPMI 2011 VOL. 95 NO. 01: 49 ~ 55

44. Hammacher ER, van Meeteren MC, van der

Werken C. Improved results in treatment of
femoral shaft fractures with the unreamed
femoral nail: a multimember experience. J
Trauma 1998;45:517- 21.

45. Nork SE, Agel J, Russell GV, Mills WJ, Holt

S, Routt ML Jr. Mortality after reamed
intramedullary nailing of bilateral femur
fractures. Clin Orthop 2003;415:272-8.

55



