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ABSTRACT

Objective: To explore the safety and effectiveness of the percutaneous pinning technique in the
management of Gartland type-Il and 1l supracondylar humerus fractures.

Methods: This study was carried out during January 2012 to March 2013. 30 children with age
range 5-12 years with supracondylar fracture (Gartland type Il & lll) were included while others
were excluded. Closed reduction and percutaneous pinning were performed after taking informed
consent. Outcomes were recorded according to Flynn’s criteria, that is loss of elbow motion &
carrying angle.

Results: There were 21 (70%) males and 9 (30%) females in the current study. 18 (60%) patients
were having right side affected while 12 (40%) had left side. The mean age of study subjects was
8.07+ 2.033 years. The distribution of Gartland Type-IlIl and Il fractures was 19 (63.33%) and 11
(36.66%) respectively. Hospital stay time was 6-28 hours with most of the patients discharged on
the same postoperative day. Removal of Posterior slab and pin was carried out after 2-4 weeks and
3-4 weeks respectively. Flynn’s criteria showed 20 (66.66%), 8 (26.66%), 2 (6.66%) excellent, good
and fair results respectively. Similarly Flynn’s criteria for assessing loss of range of motion, 17
(56.66%), 9 (30%), 4 (13.33%) patients had excellent, good and fair outcomes respectively. No
neurovascular injury was observed during operation as well as postoperatively.

Conclusion: Percutaneous pinning is an effective and safe technique in Gartland Type-Il & lII

Supracondylar fractures in children.
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INTRODUCTION

Supracondylar fracture is the most common fracture of
humerus as well as among the other fractures involving
elbow joint, accounting for 60% of the fractures the
elbow joint [1,2,3,4]. The occurrence in children is
mostly observed in 1%t decade of child age [5,6,7].
Gartland’s classification further divides the extension
type fractures into 3 types based on the degree of
displacement of distal portion. These are type-l (un-
displaced), type-ll (Partially displaced) and type-Ili
(completely displaced) there is no connection between
fragments [8]. Conservative as well the operative
management is a difficult task for such displaced
supracondylar fracture [8]. There are different
treatment options proposed including closed
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reduction, Dunlop's skin traction, plaster cast
immobilization, skeletal traction, closed reduction
Kirschner wire fixation and percutaneous pinning
[9,10,11]. These fractures if treated by potter / doctor
have serious complications such as myositis ossificans,
Volkmann's ischemic contracture, arterial injury, nerve
injury, and cubitus varus deformity [11,12]. These
hazards are less likely associated percutaneous pinning
[13]. Results are achieved to an excellent level with
percutaneous pinning for both Gartland type-ll & Il
supracondylar fractures by Swenson technique. The
prognosis of the procedure is assessed by Flynn’s
criteria. The procedure is very simple with excellent
results in comparison to other pin configurations
[14,15,16,17,18].

METHODS

Duration of study was one year and three months
(January 2012- March 2013). Young patients were
selected by inclusion criteria through non-probability,
convenience sampling. 30 children could be registered
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during whole study period having Type-Il Gartland or
Type-lll supracondylar humeral fracture. Informed and
written consent from parents was obtained prior to
surgery. The Initial management was with Back Slab
subsequently followed by the surgery.

PROCEDURE

Under general anaesthesia and aseptic measures
longitudinal traction was applied with elbow in
extension and forearm in supination with an assistant
applying counter traction to disimpact the fracture
(Fig:1). All procedure was assessed under image
intensifier. Medial or lateral displacement was
corrected by applying a varus or valgus force then
angulation was corrected by flexing the elbow with
continued traction. Position of the arm was in
maximum external rotation on the fluoroscopy
platform in case of posteromedial displacement while
in the posterolateral displacement the arm was in
maximum internal rotation.
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Fig 1: Reduction by traction in extension under general
anaesthesia.

When fracture reduction was fluoroscopically
acceptable, reduced fracture was stabilized with the
Kirschner wires (1.5-2.0mm) from the lateral
epicondyle through a stab wound. Direction of pins was
upward and medially at an angle of 35-40° to the
sagittal plane of the humerus. The pin thus passed
through the distal fragment and medullary cavity of the

proximal fragment to engage the cortex of the proximal
fragment about 3 cm above the fracture line. Before
the insertion of medial pin the elbow was extended
and assessed the Bowman’s angle and anterior
humeral line, if acceptable then medial pin was
inserted through the center of the medial epicondyle in
a similar manner. The pins should cross each other 1.5—
2cm above the fracture line. In either case,
posterolateral or posteromedial displacement, the first
wire was inserted from the lateral side. In certain cases
another wire was also inserted through the lateral
epicondyle in divergent or parallel configuration to
increase the stability. Radial pulse was intermittently
checked. The ulnar nerve in the ulnar groove was easily
avoided. On swelled arm, medial wire was passed by
direct vision after exploring the medial epicondyle
anteriorly by a small incision. Radial pulse reassessed
and final reduction and pin placement was checked by
both A-P and lateral view image under image
intensifier (Fig: 2). The pins were cut off and clinical
assessment was done by checking the amount of
flexion possible and by measuring the carrying angle of
the forearm. Aseptic dressing and above elbow back
slab was applied.
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Fig. 2: a) Gartland grade-lll supracondylar fracture A-P
and lateral view. b) Close reduction and cross K-wire
fixation (A-P view). c) Close reduction and cross K-wire
fixation (lateral view).



Neurovascular status of the patient’s limb was
assessed  after recovery from  anaesthesia.
Postoperative radiographs AP and Lateral views were
done. Patient was discharged on same day or on 1%t
postoperative day.

Follow-up of the patients was done at weekly
intervals. On radiological evidence of callus formation
and clinical assessment of fracture union Kirschner
wires were removed and active exercises were started.
Thereafter follow-up evaluation was done at weekly
intervals till the maximum rehabilitation (range of
movement) achieved, then monthly intervals for 6
months. On follow-up, patients were assessed clinically
and radiologically and results were evaluated on the
basis of Flynn's criteria.

Children of age range 5- 12 years with either Type-
Il or Type-lll Gartland fractures were included &
children with local injury abdominal trauma, head
injury and other co morbidity were excluded.

SPSS Version 22 was used for data analysis, mean
and SD was determined for numerical variables like age
and time of pin removal while percentage (%) for the
qualitative variable e.g. Gender, fracture type, and

outcome in grade Excellent, Good and Poor. No
statistical test could be used, as the nature of data was
descriptive.

RESULTS

19 patients had Gartland type-Ill fracture and 11
patients presented with Gartland type-Il. 21 subjects
were males and 9 were females. Mean age of the study
subjects was 8.07+2.033 and ranged 5 -12 years. Right
side was affected in 18 children while 12 had fractures
on left side.19 subjects had posteromedial and 11-
presented posteriolateral displacement. Operative time
duration took 20- 45 minutes. Flynn’s criteria showed
20 (66.66%) patients had excellent outcome however 8
(26.66%) and 2 (6.66%) had good and fair respectively.
Results about loss of movement range were 17
(56.66%), 9(30%), 4 (13.33%) had excellent, good and
fair respectively. Radiological union took 3 to 6 weeks
with 3.9 weeks as an average. Pins removal duration
was within 3 to 4 weeks.

Table-1: Age and Sex Distribution of Study Population: (N=30)

Sex No. of patients | Percentage Minimum age Maximum age Mean and s.d
Total 30 100% 5 12 8.07+2.033
Male 21 70% 5 12 7.42+3.5
Female 9 30% 8 12 9.55+1.5
Graph 1: Table-3: Results According To Flynn's Criteria.(N=30)
30 Grading Loss of carrying Loss of movement
5 angle (Degrees) (Degrees)
20
15 B Gartland Il Excellent 20 (66.66%) (0-5°) | 17 (56.66%) (0-5°)
0, _ 0 0, - 0
10 S — = Gartan Good 08 (26.66%) (5-10°) | 09 (30%) (5-10°)
5 e Fair 02 (6.66%) (10-15°) | 04 (13.33%) (10-
0 159)
Patiants Poor 0 (0%) (>150) 0 (0%) (>150)
Table-2: Flynn's Criteria DISCUSSION

Result Loss of Carrying Loss of Movement
Angle (Degrees) (Degrees)

Excellent 0—5° 0—5°

Good 5—10° 5—10°

Fair 10—15° 10—15°

Poor >150 >150

Managing a displaced supracondylar fracture is a hard
task in children and aims to achieve normal looking
elbow having good range of movements with well-
reduced and stabilized fractured bone.

Among the different ways of non-surgical
treatments are closed manipulation to reduce the
fracture and stabilization with plater cast and different



types of tractions including skin and skeletal traction
while  operative management includes close
manipulation, reduction and stabilization with
percutaneous k-wires and open reduction and internal
fixation with k-wires for the displaced supracondylar
fracture of humerus in children [2,8,9].

Closed reduction and above elbow plaster cast is
more suitable for Gartland type-l fractures in
comparison to displaced supracondylar fractures. Skin
and skeletal traction procedure has much compliance
issue for children and parents. It also needs the longer
hospital as well some reliability problems in children.
Open reduction and internal fixation by k-wires is
associated with Infection and joint stiffness. These can
be preferred in patients with late presentation where
closed reduction is not possible similarly if the image
intensifier availability is the issue. So closed reduction
and percutaneous pinning remains the best option for
managing Gartland type-ll and [l  displaced
supracondylar fractures [3]. This procedure has many
advantages including reduced hospital stay, safe limb
splinting without any risk of fracture reduction,
chances of infection are very low, achievement of early
and maximum range of motion along with reduced risk
of complications [16].

Igbal J (2011) and Shaikh AM (2014) concluded
excellent outcomes with crossed pin fixation
[15,19,20], however other studies suggested that
lateral condylar pin fixation in parallel or crossed
configuration may reduce the chances of ulnar nerve
injury [1,18,21]. Many searches were of open in that
medial and lateral crossed pin fixation is the most
stable configurations biomechanically [21,22,23,24,25].
Small sample size remained a short fall of our study
needs someone else to cover.

CONCLUSION

Our present study concluded that best preferred
treatment modality in displaced supracondylar
fractures of humerus is a closed reduction and crossed
percutaneous pinning of medial and lateral condyles. It
is a safe, cost effective, having limited operative time,
less complications and provides greater skeletal
stability with excellent functional and cosmetic results
when surgical technique followed strictly.
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