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Introduction:
Childhood supracondylar humeral fractures are 
most commonly seen in the age range of 4-7 
years and constitute about 50-60% of fractures 
around elbow. Th ey account for 3% of the over-
all fractures in children. Usually the non-domi-
nant side is involved.1-3

Based on the mechanism of injury, these are clas-
sifi ed into extension and fl exion type fractures. 
Extension-type fractures constitute about 96-
99% of all these fractures while remaining 1-4% 

are fl exion-types.4,5 Extension-types are further 
divided by Gartl into 3 subtypes. Type-I is un-
displaced or minimally displaced with intact 
anterior humeral line, type-II is partially sepa-
rated with intact posterior cortical hinge and 
type-III is completely separated. Later, type-IV 
with multi-directional instability was added by 
Leitch et al in 2006.6-9 Various complications 
associated with these fractures include injury 
to major nerves and vessels, myositis ossifi cans, 
compartment syndrome, volkmann’s ischemic 
contracture, elbow stiff ness and cubitus varus.10,11
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Type-I are treated in above elbow cast with se-
rial radiographs to check for displacement. Type 
II, III and IV are usually managed by closed re-
duction and percutaneous k-wire fi xation. Open 
surgery is done in case of failed closed reduc-
tion.12 However, controversy exists among or-
thopaedic surgeons about the best method of 
pinning (lateral entry pinning vs cross pinning). 
Th e issue of mechanical instability with the lat-
eral entry pinning and the hazard of ulnar nerve 
injury with cross pinning has been the reason 
of confusion regarding the best method of pin-
ning.13,14

Th e current study was aimed to see the outcome 
of lateral k-wire fi xation in pediatric supracon-
dylar humeral fractures. Th e results of the study 
will be communicated to all orthopaedic hospi-
tals and private setups throughout KPK.

Material and Methods:
Th is prospective case series was conducted from 
August 2017 to July 2019 at Orthopedic and 
Trauma Unit, MTI Khyber Teaching Hospital, 
Peshawar KPK Pakistan. Non-probability con-
venient sampling technique was used.

All patients of either gender, aged 3 to 12 years 
with type II and III supracondylar humeral frac-
ture presenting within 05 days of trauma were 
included while those with vascular injury, open 
fractures, bilateral fractures, ipsilateral forearm 
fracture, closely irreducible fractures, other 
concomitant injuries and co-morbidities were 
excluded.

Aft er approval of the hospital ethical and re-
search committ ee, all the patients and their 
parents were informed about all the aspects of 
the procedure and writt en informed consent 
was taken. Aft er admitt ing the patients from 
emergency or outpatient department, initial as-
sessment was done according to ATLS proto-
col. Detailed history about age, gender, mode 
of injury, side of fracture, time since injury was 
obtained. Th orough physical examination and 
radiographs of the aff ected side antero-posteri-
or and lateral views were taken and temporary 
above elbow backslab was applied with close 
monitoring of distal neurovascular status. All 
the patients were taken to operation theatre on 
next available list and closed reduction and lat-
eral k-wire fi xation was done according to sur-
gical technique described by Skaggs et al.15 All 
the patients were followed as under: 1st week 
follow up to inspect the wound, 2nd week follow 
up to inspect the wound and to do x-rays to as-
sess maintenance of fracture reduction, backslab 
was removed at 4th week and pins were removed 
at 5th or 6th week depending on fracture union 
and physiotherapy was started thereaft er. All the 
patients were assessed using Flynn et al16 crite-
ria (table 1) at fi nal follow up (6 months) and 
outcome was graded as excellent, good, fair and 
poor by comparing the carrying angle and range 
of movement with the opposite side.

Results:
Out of 40 patients, 29 (72.5%) were boys 

Table 1: Flynn`s Criteria
Outcome  Carrying angle loss (o) Motion loss (o)

 Excellent       0-5       0-5

 Good      6-10      6-10

 Fair     11-15     11-15

 Poor >15 >15

Figure 1: Piechart showing results based on Flynn`s Criteria

Figure 2: AP and Lateral view of Per-operative image of supracondylar hu-
merus fracture of a child aft er fi xation
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and 11(27.5%) were girls. Average age at the 
start of the study was 6.5±1.72SD years. In 31 
(77.5%) patients, left  elbow was involved while 
in 9 (22.5%) of patients, right elbow was in-
volved. 13 (32.5%) patients had type-II while 
27 (67.5%) patients had type-III supracondylar 
humeral fracture according to Gartland`s classi-
fi cation system.6 Th e average operating time in 
minutes was 46.38±6.46 SD. 26 patients (65%)
were operated within 2 days (48 hours) of inju-
ry, 10 patients (25%) were operated between 3 
to 4 days while 4 patients (10%) were operated 
aft er 4 days of injury. Th e reason for delayed sur-
gery was late arrival of the patients to the hospi-
tal. All fractures united within 4-6 weeks time.35 
patients (87.5%) completed their six months 
follow up while 5 patients (12.5%) were lost to 
follow up.

According to Flynn`s criteria, 25 patients 
(71.43%) had excellent outcome, 8 patients 
(22.86%) had good outcome while 2 patients 
(5.71%) had fair outcome (fi gure 1). No case 
of poor outcome was seen and none of the 
fractures showed loss of reduction at the fol-
low up radiographs. Both the patients with fair 
outcome had type-III supracondylar humeral 
fractures who were operated aft er 4 days of in-
jury. Overall patients with type-II fractures 
had bett er outcome than patients with type III 
fractures. 5 patients (12.5%) had pre-operative 
nerve injuries, three were median nerve inju-
ries, one was radial nerve injury while one was 
ulnar nerve injury. All these patients recovered 
within 6-8 weeks of surgery. No complications 
of intra-operative nerve and vascular injuries, 
compartment syndrome, myositis ossifi can`s, 
elbow stiff ness, volkmann`s ischaemic contrac-
ture, non-union and cubitusvarus deformity 
were reported. However, 3 patients (7.5%) had 
infection at pin sites which responded to oral 
antibiotics and k-wires removal. Not a single pa-
tient required additional surgery. Figure 2 shows 
per-operative image of supracondylar humerus 
fracture of a child aft er fi xation.

Discussion:
Management of pediatric supracondylar hu-
meral fractures is quite challenging and accurate 

reduction and maintenance of fracture is neces-
sary for suitable outcome. Various treatment op-
tions have been used like reducing the fracture 
and cast immobilization, skin or skeletal trac-
tion, closed or open reduction and k-wire fi xa-
tion.17,18 However, closed reduction and percu-
taneous k-wire fi xation has remained standard 
of care for displaced fractures.12,16 Th ere is a 
controversy among orthopaedic surgeons about 
best method of pinning (lateral entry pinning vs 
cross pinning). Th e issue of mechanical instabil-
ity with the lateral entry pinning and the hazard 
of ulnar nerve injury with cross pinning has 
been the reason of confusion regarding the best 
method of pinning.13,14

In this study, none of the fractures showed loss of 
reduction at the follow up radiographs. In their 
comparative studies, Kocher et al19 and Sibinski 
et al20 found no signifi cant statistical diff erence 
in mechanical stability between lateral and cross 
pinning techniques. Maity et al21 in their pro-
spective randomized controlled trials reported 
no diff erences inthe grading of loss of reduction 
between the 2 types of pin confi guration. Even 
in the most unstable supracondylar humeral 
fractures, no loss of reduction occurs in lateral 
entry pinning if the following important techni-
cal points are considered; (a) maximal distance 
between the k-wires at the fracture level, (b) 
holding the lateral and medial columns above 
the fracture, (c) holding enough bone above and 
below the fracture level and (d) in case of doubt 
about stability, use of a 3rd lateral k-wire.15,22,23

No case of iatrogenic nerve injury was seen in 
our patients. Th ere is documented evidence 
of increased risk of ulnar nerve injury with the 
cross wires confi guration.22,24 Skaggs et al15,22 and 
Devkota et al25 in their studies haven’t reported a 
single case of iatrogenic nerve injury with lateral 
pin confi guration.

Th e average operating time in minutes in our 
study was 46.38±6.46SD while Iqbal S26 et al 
reported mean operating time as 45.12 3.04 
SD minutes. In our study, 25 patients (71.43%) 
had excellent outcome, 8 patients (22.86%) had 
good outcome while 2 patients (5.71%) had fair 



281Outcome of Pediatric Supracondylar  Humeral Fractures managed by Percutaneous Lateral K-wire fi xation

Pak J Surg 2021; 37(4):278-82

outcome as per Flynn`s criteria. No case of poor 
outcome was seen. Khan et al27 reported 87.5% 
excellent, 10% good, 2.5% fair and 0% poor re-
sults. Similarly Devkota et al25 obtained 91.3% 
excellent, 4.3% good, 4.3% fair and no poor re-
sults with lateral-entry pin fi xation. Both the pa-
tients with fair outcome had type-III supracon-
dylar humeral fractures who were operated aft er 
4 days of injury. Overall, patients with type-II 
fractures had bett er outcome than patients with 
type-III fractures. Th is is also shown by another 
author.28

Although fi nal follow up was short (6 months), 
still 12.5% (5) of the patients were lost to follow 
up. Th is may be due to reason that most of our 
patients belonged to periphery of city/province 
with no proper transport facilities, poverty and 
unawareness among public. One local study re-
ported drop out rate of 18.5% in their study.28

12.5% of our patients (5) had pre-operative 
nerve injuries, all of which recovered within 6-8 
weeks of time. Khan et al27 reported 7.5% inci-
dence of pre-operative nerve injuries in pediat-
ric supracondylar humerus fractures.

In our study, 7.5% patients (3) had infection at 
pin sites which responded to oral antibiotics and 
k-wires removal. Various studies have shown the 
rate of pin tract infection to be<1% to 6.6%.29,30 
Th ere were no other complications in our series 
and none of our patients required additional sur-
gery. 

Limitation of our study was small sample size 
and shorter follow up. Large sample size and 
longer follow up preferably with a comparison 
group might help to accurately assess any diff er-
ence in outcome between lateral-entry versus 
cross pinning techniques.

Conclusion:
Percutaneous lateral k-wire fi xation for manag-
ing pediatric displaced supracondylar humeral 
fractures had excellent outcome in most of our 
patients. We consider lateral pinning technique 
as a method of choice with the benefi t of provid-
ing adequate mechanical stability and almost no 

chance of ulnar nerve injury. Further random-
ized controlled trials comparing lateral versus 
cross pinning techniques may be carried out to 
confi rm our results.
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