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 To assess the results of conservative treatment of extension–type displaced supracondylar 
fractures of humerus in children.

This prospective study was conducted at the Accident & Emergency Department 
of Lady Reading Hospital, Peshawar from Feb 2004 to Jan 2008.  A total of 40 children having 
extension–type displaced supracondylar fracture of humerus (Gartland type II and III) were included in 
this study. They were treated with blind closed reduction of the fracture and a plaster of Paris back slab. 
Follow-up was done up to 12 months. 

All the 40 children included in this study were in the age range of 1 year to 10 years. Among 
these 22 were males and 18 were females. There were 23 type II and 17 type III fractures according to 
Gartland classification. The outcome was graded according to Flynn criteria in to excellent, good, fair and 
poor. Out of  23 type-II fractures, 10 (43.47%) cases showed excellent results, 5 (21.73%) had good, 
5(21.73%) had fair and 3 (13.04%) had poor results.

Out of 17 type III fractures, 5 (29.41%) cases had excellent outcome, 3(17.64%) had good, 2(11.76%) had 
fair and 7(41.17%) had poor results. 

 The results of this study were entirely satisfactory in Gratland type -II fractures. However 
the results were not good in type-III fractures which require other advanced techniques of secure fixation 
like closed pinning under image intensifier. 

 Supracondylar Fracture, Humerus, Closed reduction, Conservative Treatment.

INTRODUCTION treated with splintage for three weeks. It has no 
inherent complications and heals uneventfully. It is 

Supracondylar fracture of the humerus is a 
the management of displaced supracondylar 

very common fracture in children, occurring most 
fractures (type-II & III) which is challenging and 1often in the age between 5 to 7 years . Displaced 6controversial.  Various methods of treatment that 

supraconylar fracture may be associated with are used for these fractures include side-arm 
va r ious compl i ca t i ons l i ke neu rovascu l a r  traction, manipulation under anaesthesia, operative 
compromise , compar tment syndrome, sk in fixation using percutanious wires and open 
problems, Volkmann's ischaemia  and cubitus reduction and internal fixation.  All of these 
varus. Its treatment is controversial and technically methods have advantages and disadvantages and 

2difficult . There are two types of supracondylar the treatment should be tailored to the morphology 
fractures, extension type  which is more common of the fracture and the expertise and facility 

3-4(90-95%) and flexion type which is rare (5-10%) . available.
The mos t  popu la r  and p rac t i ca l l y u se fu l  

The purpose of this study was to highlight classification of extension-type supracondyalr 
the results of conventional method of blind closed 5fracture in children is that  proposed by Gartland  
reduction of supracondylar fracture of humerus and 

(Table-1). 
its stabilization with a plaster back slab in 40 

Type-I fractures are simple and easily chi ldren in the Accident  and Emergency 
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Department of Lady Reading Hospital where the anteroposterior and lateral radiographs were taken. 
fac i l i ty of image in tensi f ier and powered The patient was kept under observation for 12 to 
equipments are not available.  24 hours in Trauma Room for any neurovascular 

compromise after reduction. The patient was then 
sent home.  For the first 4 weeks the patient was 
seen at weekly intervals and then at monthly 
intervals up to total period of 12 months. At each 
visit radiographs were taken. Plaster back slab was 
removed at three weeks after reduction and then 
exercises instituted to restore full range of motion. 
The results were categorized according to Flynn 

7criteria  (table 2). It uses the range of movements 
of elbow joint for functional assessment and the 

This prospective study was conducted in carrying angle of elbow joint for cosmetic 
the Accident and Emergency Department of Lady assessment. 
Reading Hospital Peshawar from February 2004 to 
January 2008.

A.   Inclusion Criteria:-

B.    Exclusion Criteria :-

The age-wise distribution of patients is 
shown in table-3. 

On entry to the Accident and Emergency 
Department, the patient was assessed by a 
consultant to exclude neurovascular injury or other 
associated injuries. The fracture was classified 
according to Gartland classification. Under 
intravenous sedation and analgesia, closed 
reduction was performed by a consultant and 
plaster of Paris back slab applied. Post-reduction 

Among 40 cases , 20 (50%) presented in 
the first 36 hours after injury in the Accident & 
Emergency Department, 12 (30%)presented in 36 
to 72 hours and 8 (20%) presented in 72 to 96 
hours after injury. Out of 40 Patients, there were 
23(57.50%) Gartland type II and 17(42.50%) 
Gartland type III fractures (table-4).

According to Flynn criteria, results in 

MATERIAL AND METHODS

RESULTS

A total of 40 cases were included in this A total of 40 cases of supracondylar 
study. All of them, had displaced extension-type fractures were included in this study. The 
supracondylar fracture of the humerus. There were following inclusion and exclusion criteria were 
22 (55%) males and 18 (45%) females (fig. No 1). used.
The male to female ratio was 1.22 to 1.00.

1. Children with supracondylar fractures in the 
age range of 01 year to 10 years.

2. Gartland type-II  & III, extension type, 
supracondylar fracture of humerus 

3. Fresh cases of supracondylar fractures of not 
more than 4 days duration.

4. Only close fractures.

1. Open fractures 

2. Fractures in which at the time of presentation 
t h e r e  w a s  n e u r o v a s c u l a r  c o m p r o m i s e ,  
compartment syndrome or skin blisters.

3. Late cases of more than 4 days duration 
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Table 1

Type-I            

Type-II

Type-III

Undisplaced

Displaced with intact posterior cortex

Displaced (No cortical contact)

GARTLAND CLASSIFICATION OF 
SUPRACONDYLAR FRACTURES

Table 2

FLYNN CRITERIA

Results
Cosmetic factor-
loss of carrying 
angle (degrees)

Functional factor-
loss of elbow 

movements (degrees)

Excellent

Good

Fair

Poor

0-5

6-10

11-15

> 15

0-5

6-10

11-15

> 15

Female = 18 (45%)

 Male  = 22 (55%)

SEX WISE DISTRIBUTION 
OF PATIENTS (N = 40)

Fig. No.1

Table 3

AGE DISTRIBUTION OF PATIENTS

Age group Number of patients

1-4 years

4-7 years

7-10 years

12

20

8
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Gartland type II were 10(43.47%) excellent, 
5(21.73%) good, 5(21.73%) fair and 3(13.04%) 

ischaemia developed which was of mild grade, poor (table-5).
involving only flexor compartment of forearm. It 
was treated conservatively. In 1(2.50%) patient, 
median nerve injury developed after manipulation 
but it was temporary and recovered after 3 months 
(table-8).

Supracondylar fracture of humerus is one 
of the most common fractures in first decade of 

8life . Before embarking on any treatment, it is 
useful to classify the fracture. The most commonly 
used classification is Gartland classification.

Type-I fractures are treated with plaster of In Gartland type III fractures the result 
Paris back slab. Partially displaced fractures (Type-were 5(29.41%) excellent, 3(17.64%) good, 
II) are treated by closed reduction and plaster of 

2(11.76%) fair and 7(41.17%) poor (table-6). The 
Paris back slab. The treatment of Type-III fractures 

results combined for both types of fractures is controversial. These fractures are prone to 
9(Gartland type II and III) in this series of study redisplacement after closed reduction . Recently, 

the management has evolved f rom purely 
conservative approach to more aggressive one. 
Many surgeons advocate closed reduction of type-
I I I  f rac tu res under image in tens i f i e r and 

10,11percutaneous fixation with wires . But in many 
hospitals in Pakistan the facility of image 
intensifier is not available. Other methods 

12employed for such fractures are side-arm traction

13and open reduction and internal fixation . Side-
arm traction requires prolonged stay in hospital as 
well as keeping the child in lying down position in 

were 15(37.50%) excellent, 8(20.00%) good, bed, which is a difficult task for parents and 
hospital personnel. Open reduction and internal 7(17.50%) fair and 10(25.00%) poor (table-7). The 
fixation involves a major surgical procedure with common complications in this series were stiff 
attendant risks of anaesthesia, hospitalization, elbow in 6(15.00%) cases and cubitus varus in 
infection, high cost and stiff elbow. 4(10.00%) cases. In 1(2.50%) patient, Volkmann's 

Because of non-availability of image-
intensifier in the Accident and Emergency 
Department and the meager facility for open 
reduc t ion and in te rna l  f ixa t ion ,  we have 
endeavored to achieve good results with closed 
reduction and splintage in plaster of Paris back 
slab in displaced supracondylar fractures of 

14humerus in children. Shoaib et al  performed a 
study similar to it in 25 patients having displaced 
supracondylar fractures (Gartland type-II & III). 
Their results were excellent in 4 (16%), good in 11 

DISCUSSION
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GARTLAND TYPES OF FRACTURES

Table 4

23

17

Number of 
Patients (n=40)

PercentageGartland type

Gartland type II

Gartland type III

57.50%

42.50%

Table 5

Results

Excellent

Good

Fair

Poor

10

5

5

3

RESULTS IN GARTLAND 
TYPE II FRACTURES

Frequency 
(n=23)

Percentage 

43.47%

21.73%

21.73%

13.04%

Table 6

Results

Excellent

Good

Fair

Poor

Frequency 
(n=17)

Percentage 

RESULTS IN GARTLAND 
TYPE III FRACTURES

5

3

2

7

29.41%

17.64%

11.76%

41.17%

Table 7

Results

Excellent

Good

Fair

Poor

Frequency 
(n=40)

Percentage 

COMBINED RESULTS IN GARTLAND 
TYPE II & III FRACTURES

15

8

7

10

37.50%

20.00%

17.50%

25.00%

Table 8

Frequency 
(n=40)

Percentage 

6

4

1

1

COMPLICATIONS

Stiff elbow

Cubitus varus

Volkmann's ischaemia

Median nerve injury 

Complication 

15.00%

10.00%

2.50%

2.50%
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(44%), fair in 3 (12%) and poor in 7 (28%) cases. 
This study is comparable to our study. The poor 
results were mostly in type-III fractures. Celiker et 

15al  treated 141 patients having supracondylar 
fractures of humerus. They used either closed 
methods or open reduction. In the overall series 
the results were excellent in 72 (52.70%), good in 
31 (21.83%), fair in 13 (9.15%) and poor in 
26(18.30%). The overall results, having used 
different methods, were significantly different only 
in the category of type-III fractures, which afford 
poor results when treated   with closed reduction 
and splintage alone. Type-III fractures usually 
redisplace in plaster back slab even after accurate 
closed reduction. The rate of complications like 
cubitus varus and stiff elbow are high when type-
III fractures are treated with closed reduction and 
splintage alone. However it is a universally 
accepted method of treatment for type-II fractures, 
which are stable after reduction.

In our study, in Gartland type-II fractures, 
the rate of poor results was 13.04%, whereas in 
Gratland type-III fracture, it was 41.17% showing 
a significant difference.

T h i s  i m p l i e s  t h a t  w h e n m a n a g i n g  
supracondylar fracture of humerus in children, 
type-III fractures require more vigilant care and 

16secure fixation techniques  to decrease the number 
of poor results.  

Type- I I  supracondy la r  f r ac tu res o f  
humerus in children can be effectively managed by 
closed reduction and plaster of Paris back slab. For 
type-III fractures this type of management is not 
effective. The frequency of excellent and good 
results decreases in type-III fractures because of 
inherent instability and redisplacement in a simple 
splint. 

It is better to use additional stabilization 
techniques like percutaneous pin fixation or 
internal fixation with wires. 

CONCLUSION                      
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