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Close Reduction and Percutaneous Pin Fixation in Displaced 
(Type-III) Supracondylar Fractures of Humerus in Children 
Surgical Outcomes and Comparison with other study 
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ABSTRACT 
 

Aim: To evaluate the results of close reduction and percutaneous pin fixation in displace 
supracondylar fractures of humerus (type-III) in children in our population.  
Place and duration of study: Allama Iqbal Memorial Teaching Hospital/KMS Medical College and 
National Bone and joint Hospital, Sialkot from June 2008 to December-2013.  
Method: 65 children, 42 boys and 23 girls with age range between 03 to 11.5 years were treated with 
Close Reduction and percutaneous pinning of humerus having Type–III Supracondylar fractures of 
elbow joint. The time duration of trauma and presentation in emergency department range between 04 
to 48 hours. The right side was involved in 48 children (73%) and left side in 17 children (26%). Close 
reduction and percutaneous pin fixation was done in all patients. All patients were discharged in the 
same day or next day of surgery. The patients were evaluated post operatively radiologically as well as 
clinically using flynn’s criteria. Usual complications as mentioned in the literature were also studied. 
Out of 65 patients operated 52 patients (80%) have excellent results, 07 patients (10.75%) good, 02 
patients (03.7%) fair and 04 patients (6.5%) have poor results.  
Conclusion: Closed reduction and percutaneous pin fixation in Gartland Type-III Supracondylar 
fracture is most effective, reliable, low cost, less time consuming with negligible complication rate and 
early recovery. It is safe and effective method in managing this type of difficult fractures.  
Keyword: Type-III Supracondylar fractures, Percutaneous pinning, Flynn’s criteria.  

 

INTRODUCTION 
 

Supracondylar Fracture is an extra articular fracture 
of distal humerus at elbow joint and is most common 
injury of elbow in children. It accounts 16.6% of all 
fractures in paediatric patients. About 85% of elbow 
fractures in children occur in distal humerus and of 
them 55 to 75% are supracondylar accounting 3.5% 
of all fractures in children

19,20,25
. 

Supracondylar fractures were described first in 
3

rd
 and 4

th
 century in A.D. most of the discussion in 

17
th
 and 18

th
 century were directed towards 

controversy regarding correct position of 
immobilization of elbow joint. At the beginning of the 
20

th
 century more attention was paid towards its 

outcome and treatment begun to change from 
conservative to more aggressive and active method.  

Clinically these injuries are divided into 
extension or flexion type as reported by W.Wilkin’s

33
 

in his review series of 4520 cases. He reported that 
extension types are more common accounting for 90 
to 98% of fractures. Later on supracondylar fractures 
are described by many authors time to time. 
Presently most common accepted classification is 
Gartland’s classification

12
. Gartland Type-III fractures  
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are widely displaced fractures. There is no cotical 
contact between fracture fragment generally medial 
displacement of distal fragment is more common than 
lateral displacement. Displaced supracondylar 
fractures have always presented a challenge in 
management because of its associated morbidity due 
to malunion, cubitousvarus, loss of elbow function, 
VIC, compartment syndrome, neuro vascular injury 
leading to lifelong disability

3,4,6,8,22,28
. 

Many methods have been proposed including 
long arm POP cast immobilization, skeletal traction, 
Dunlop’s skin traction

10
, open reduction and K wiring 

and close reduction and percutaneous pinning. Again 
there is a wide range of discussion regarding single 
column fixation, double column fixation, two cross K 
wire fixation, or one K wire from each side and one 
additional wire from lateral side in order to achieve 
stable reduction and good results

1,9,11,13,15,16,18,26
. 

Close reduction and percutaneous pinning was 
initially described by Swenson

1
 and later on 

popularize by Flynn’s et al
11

. 
It is simple procedure which requires less time, 

no surgical dissection and least post-operative 
complications. The purpose of the study was to 
evaluate the results of close reduction and 
percutaneous pinning in the displaced Type-III 
supracondylar fracture in our district population.  
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MATERIAL AND METHODS 
 

The study was conducted between June 2008 to 
December-2013 in the department of orthopaedic 
surgery of Khawaja Muhammad Safdar Medical 
College and National Hospital, Sialkot. Total 65 
patients were included in the study. Initial 
displacement was classified according to Gartland 
Classification and only Type-III displaced supra-
condylar fractures were included in the study. 
Compound fracture with bone protruding out of 
wound and ipsilateral supracondylar fractures with 
fracture distal radius or forearm were also excluded 
from the study. Inclusion criteria was closed 
displaced type-III supracondylar fracture of elbow 
joint.  
 

RESULTS 
 

Among 65 patients 42(64.61%) were male and 23 
(35.38%) were female the age range from 2 years to 
12 years the mean average was 4.8 years. The right 
side was involved in 48(73.84%) and left side in 17 
(26.15%) patients. Four patients (6.15%) presented 
with poor distal pulsation after injury but after 
reduction it returns to normal and no vascular 
surgeon opinion was required. All patients were 
examined post operatively every week upto 4 weeks 
and then every 2 weeks upto three months and then 
after every six months using Flynn’s Criteria.  

We achieve union in all 65 patients (100%) we 
noted lessening of pin 12 patients, (18.46%) 
superficial pin tract infection 15 patients, 23%, deep 
infection 2 patients (3%), decrease in range of 
movement 17 patients (26%), loss of carrying angle 
06 patients (9.2%) myositousossificance 1 patient, 
temporary ulanar nerve injury 1 patient (1.5%) and 
temporary distal vascular impairment in 4 patients 
(6.45%). 

The follow up range from 2 years to 5.6 years 
with an average follow up of 3.2 years. During follow 
up every patient was examined radiologically and 
clinically using Flynn’s criteria, functional and 
aesthetic assessment was done and our study shows 
that 52 patients (80%), have excellent, 7 patients 
(10.75%) good, 2 patients (3.7%) fair and four 
patients (6.15%) poor results. Overall satisfactory 
results were (93.15%) and unsatisfactory results 
were (6.15%). We also compare our results with the 
results of the other studies mentioned in the 
literatures. Our operating procedure was different in 
two ways then mentioned in other studies.  
1. We use short hypnotic like Propofol or Ketamine 

(IV Anaesthesia) (although we have everything 
ready for general anaesthesia in case if require) 
and procedure is finished in 15 to 20 minutes.  

2. We use lateral or semi prone position for surgery.  
The surgeon stands to the opposite side of the 
fracture limb and assistant on fracture side. The 
patient arm is pronated and flexed. We achieve 
reduction by applying traction in upward direction and 
then by thumb pressing the olecranon. The assistant 
keep the counter traction in the opposite direction. At 
the same time Mediolateral displacement is also 
corrected. Now reduction is also checked in lateral 
view, (note) we do not rotate the elbow joint to check 
lateral view but our C-arm technician move the C-arm 
in lateral direction hence thereby reducing the chance 
of loss of reduction by this maneuver.  
 
Age distribution of patients 

Age (Years) n %age 

2 to 4 years  32 49.23 

5 to 10 years  25 38.46 

10 to 12 years  8 12.30 

 
Assessment according to Flynn’s Criteria 

Outcome  Cosmetic factors loose 
of carrying angel degree  

Functional factors 
loose of ROM 
(degree) 

Range in 
degree 

n %age n %age 

Excellent  0 to 5 2 1.9 7 10.76 

Good  6 to 10 3 4.6 9 13.84 

Fair  11 to 15 1 1.5 3 4.61 

Poor  >15 0 0 2 3.07 

 
Overall results according to Flynn’s Criteria 

Excellent 52 80 

Good  7 10.76 

Fair  2 3.07 

Poor 4 6.15 

 
Complications 

Name  n %age Name  n %age 

Lose of Range 
of Movement  

17 26.5 Myositous 
Ossificance 

0 0 

Lose of 
Carrying angle  

6 6.7 Compartment 
Syndrome/VIC 

0 0 

Loosening of 
Pin  

12 18.46 Radial Nerve 
Injury  

0 0 

Superficial Pin 
Tract Infection  

15 23 Temporary 
Ulnar Nerve 
Injury  

1 1.5 

Deep pin tract 
Infection  

2 3 Temporary 
Poor Distal 
Vascular 
Perfusion  

2 4.6 

 

Now after obtaining the stable reduction and its 
confirmation on both views we pass cross K wires 
from medial and lateral column penetrating the 
opposite cortex. While passing K wire from the 
medial side we reduce the elbow flexion from 120 
degree to 80 to 90 degree in order to prevent 
iatrogenic ulnar nerve injury. In some cases we also 
passes an additional K wire from lateral column in 
case of sever comminution when additional stability is 
required. Now after obtaining stable reduction and 
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fixation we pad the pin tract and apply POP back slab 
to already flexed and pronated forearm. We gave one 
dose of post operative antibiotic IV followed by 5 
day’s course of antibiotic suspentions alongwith pain 
killer syrup.  

Post Operative X-rays were taken on the same 
day before discharging the patient then after one 

week and third week of surgery. POP black slab and 
K-wire removed after 03 to 04 weeks following 
fracture union and patients and parents are instructed 
to have range of motion exercises. Again during 
follow up every patient was assessed using Flynn’s 
Criteria.  

 

Table showing Comparison with other studies 
 F.C. 

Flynn 
A.I. Web W.L. 

Mehsertle 
Mazda 
Boggione 

Tabak  
Celebi  
et al  

Karapinar 
Hassan, 
Osturk 

M. 
Mussa 
Sing  

Waseem 
Javed 
Noor  

Roni 
Azvedo 
et al 

Present 
Study  

Year  1974 1989 1999 1995 1999 2001 2008 2009 2010 2013-14 

No of pts. 52 35 33 116 65 71 30 50 20 65 

Excellent  42(81%) 20 (57%) 23 (70%) 99 (91.6%) 52(80%) 49 (80.3%) 24(80%) 36 (72%) 17(85%) 52 (80%) 

Good  07(13%) 08(23%)) 07 (21%) 05 (4.6%) 07(6.76%) 07 (11.5%) 03(10%) 14 (28%) 02(10%) 07(10.76%) 

Fair  02(0.4%) 02 (6%) 01 (0.4%) 0 (0%) 2(3.07%) 2 (3.3%) 2(6.7%) 10 (20%) 1 (5 %) 2 (3.07%) 

Poor  01(0.2%) 05(14%) 02 (6%) 04 (3.7%) 04(6.15%) 03 (5%) 01(0.3%) 02 (4%) 0 (0%) 4 (6.15%) 

 

 
 

 
 
Overall results;Satisfactory  = 93%   Unsatisfactory  = 6.15% 

 
 



Mian Muhammad Azhar 

 

 

P J M H S  Vol. 9, NO. 1, JAN – MAR  2015   231 

 
 

 
 
 

 

 
 

 
 



Close Reduction and Percutaneous Pin Fixation in Displaced ) Supracondylar Fractures of Humerus  

 

232   P J M H S  Vol. 9, NO. 1, JAN – MAR  2015 

 
 

 
 

 
DISCUSSION 
 

As we know supracondylar fracture of elbow is most 
common fractures in children which presents in first 
decade of life. The management of displaced 
fractures is more challenging for orthopaedic 
surgeons. Various methods have been reported in 
literature for the treatment of Supracondylar fractures 
of elbow joint. There are various studies which have 
shown the advantages and disadvantages of different 
operative techniques. The aim of all operative 
treatment to restore the normal anatomical reduction 
and functional outcome of patient in order to prevent 
lifelong disability. Although good results have been 
reported by close reduction POP cast, Dunlupe 
traction, overhead skeletal traction, open reduction 
and internal fixation, but literature is also full of 
reported complications in which cosmetic deformity of 
cubitusvarus and loss of range of movement are 
most important and require attention

1,2,10,11,12,19,27
.  

The disadvantages of close reduction are loss of 
reduction due to repeated manipulation, elbow 
stiffness, loss of range of movement, myositous 
ossificance and unnoticed compartment syndrome 

that can lead to dangerous outcome. The 
disadvantages of skeletal traction includes elbow 
stiffness, pin tract infection, prolonged hospital stay 
and high incidence of recurvatum deformity of elbow 
joint. Operative reduction although allows exact 
reduction under vision but it involves lot of soft tissue 
dissection, extensive surgery and may lead to neuro 
vascular injury, myositous ossificance and elbow 
stiffness leading to bad results

5,6,7,12,17,31,33
.  

Displaced supracondylar fractures of elbow 
joints managed by close reduction and percutaneous 
pinning have demonstrated encouraging results with 
respect to union, cosmetic and functional 
improvement since it has been introduced. Swenson 
in 194836 was first to introduce this method but it is 
later popularized by Flynn’s. Wilkins, Aronsen DD, 
Prager, Brown and Zinar, Campbell’s and Waters. In 
literatures different researchers have recommended 
single column and double column fixation with cross 
K wire from each column or three pin fixation from 
lateral column or one from medial and two from 
lateral column each advocating advantages and 
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disadvantages of these 
techniques

5,6,8,11,13,14,15,16,17,18,23,26,36
. 

Olcay’s et al compared the fixation technique 
used in displaced supracondylar fractures of humerus 
anatomically and biomechanically by using tortional 
strength in an adult cadaver model and reported that 
the most severe against rotational strength was 
achieved by fixing a third K wire from lateral side in 
addition to two cross K wire from each column and he 
reported that two cross K wire give less resistance as 
compared to three K wire fixation technique. 
Herzenberg et al

21
 in their study of dog models 

reported that two cross K wires from medial and 
lateral column gives best fixation while Earip et al 
reported in his series of 35 patients that three K wire 
techniques provides good stabilities and results as 
well. The different K wire techniques were adopted to 
get stable fixation on one hand while on the other 
hand to avoid iatrogenic ulnar nerve injury. Several 
methods have been used to decrease the risk of 
ulnar nerve injury, Arino, Luch, Fowler, Kassab, 
Skaggs, Cluck, Shanon, Mohan, Chacko, have 
reported their own experience Wind et all suggested 
to stimulate the ulnar nerve either by small needle or 
by K wire itself before surgery to see the response of 
ulnar nerve. Lee et al

27 
reported that if we placed 

divergent k wires from lateral side it give enough 
stability to fracture site hence there is no need to put 
K wire from medial side thereby eliminated the risk of 
damaged to ulnar nerve. Brauer et al6 and 
Woratanarat et all41 stated that chance of ulnar nerve 
are 2 to 4 times more if we passed two cross K wires 
hence recommended two parallel lateral K wire 
fixation only. Levent Karapinor25 Hassan, Ozturk et al 
have reported that while passing K wire from lateral 
side if we decrease the elbow fraction the clinical 
incident of iatrogenic ulnar nerve injury is reduced. 
Although this decrease was important clinically but by 
statistical analysis fisser’s accuracy test (p>0.05) it is 
not found significant. The same department reported 
iatrogenic ulnar injury in 27 of 258 patients (11.8%) 
who under went the same procedure. Although 
according to Flynn’s criteria the clinically results were 
95% satisfactory in both studies including 258 and 60 
patients and there was no significant difference 
between them (P.0.05)

3,9,11,13,15,16,18,24
. 

In our study in the majority of the case we have 
done two K wire fixation. In 13 cases 20% we have 
used two K wires from lateral side and one from 
medial side but we did this only in cases where we 
found severe communition in fracture fragments in 
order to get stable fixation. We also believe that this 
method is safe and provide good results not with 
relation to stability of fracture side but if ulnar nerve 
injury is present after wiring we can safely remove 

the K wire from the medial side as chance of mal-
union and loss of reduction is less. 

Cubitusvarus is considered to be most common 
late complication in this type of fractures. Ronie 
Azwedo, Nelson Franco et all reported 20% incident 
in their series of 20 children where as the other 
author has also reported low rate of around 10% in 
their study. The initial deviation and ligamentotaxis 
are main factors mechanically influencing the final 
results of fractures. The lateral ligaments are stronger 
in pronation and relaxed in superation. Despite 
anatomical reduction rotation deformity of distal 
fragment may occur when the wires are not 
positioned in the same plan especially when one wire 
is located anterior to other. Ronie et al reported 
satisfactory results according to Flynn’s Criteria 
inspite of high incidents 20% of cubitusvarus 
deformity in their series. In our series we have two 
patients (3.07%) who have cubitusvarus deformity 
and were rated in poor grade

30,31,34
.  

Skagges D L et al and Omid. Chooi in 2008 
have reported the incident of vascular injury 20% in 
displaced supracondylar fractures. Upto 1/3

rd
 of the 

patients present with decrease or absent radial pulse 
but usually because of good collateral circulation the 
hand appears to have good perfusion, in such 
patients no emergency vascular surgical intervention 
is required but if there is any concern about profusion 
of distal extremity the fracture must be reduced even 
before any vascular study. This is also recommended 
by AAOS Guidelines. However if profusion is 
inadequate after reduction the consultation with 
vascular consultant for exploration of anti cubital 
fossa is required. In our study four patients presented 
with poor vascular profusion but we did emergency 
fracture reduction and achieved satisfactory 
perfusion. None of our patients required vascular 
surgery

8,22,29
. 

Most of the studies have shown that incidents of 
compartment syndrome is low in isolated 
supracondylar fractures of humerus but if child is 
having ipsilateral supracondylar elbow fractures 
along with fractures of forearm or distal radius, the 
incidence increases upto 33% as reported by 
Blackemore et al in his study. In our series none of 
our patients developed compartment syndrome

3,6
. 

So we reached to the conclusion that close 
reduction and percutaneous pin fixation is safe, 
reliable, effective, low cost, less time consuming with 
better recovery and negligible complications and is a 
procedure of choice and should be preferred to other 
protocols of treatment in Type-III supracondylar 
fractures of elbow joint.  
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