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Abstract

Background: The common pediatric injuries around elbow are aopndylar fractures of humerus. Some of them are
displaced — Gartland 2 and 3. These fracturesmagecamplications like deformities and neurovascplarblems
without reduction and fixation. Percutaneous pignimith crossed k-wires show good results amongdifit method
used for treatmenMethod: 40 patients between the age groups 2 -10 yearstveated with percutaneous pinning with
crossed kirschner wires, after closed reductioreugdidance of image intensifier (C-ARM). Theseigrdgtcome under
Gartland 2 & 3 according to classification and teglabetween 2012-2015. The fractures are arounensdays old.
Flynn’s criteria used for assessing clinical resuResults: The age groups 2 -10 years were treated with mgan &
years. The follow-up duration 2-4 years-mean 2 ye@he outcomes were assed with Flynn's criterhfannd to be
excellent in 28, good in 10, fair in 1, poor in @onclusion: Percutaneous pinning with crossed k-wires show good
results among different method used for treatmemGhartland 2 & 3 supracondylar fractures in paeitiage.

Keywords: neurovascular - nerve injuries, arterial, myosissificans.

Introduction

One of the commonest fractures around elbow in
paediatric age group is supracondylar fracture [1].
These fractures are about 60% around elbow. Out of
total fractures in paediatric age group the pesggmts
around 3-4% [1-2]. These are classified by Gartlaend

to 3 groups. This fracturemay be flexion or extensi
type. The Gartland type 2 and type 3 are displaced
fractures. The possible complications are neuravasc

- nerve injuries, arterial, Volkmann's ischemic
contracture, myositis ossificans, Varus internahtion
deformity [3-5].

The treatment methods are:

Conservative Closed reduction and above elbow cast
application, skeletal traction, Dunlop traction ana-
arm guidance [3-9].

Surgical- Closed reduction under image intensifier
guidance - closed reduction & fixation with crossed
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wires or two lateral k-wires.

Open Method Opening at fracture site and reduction
achieved and fixed with kirschner wires-crossed or
lateral only. Swenson first described the percuiase
pinning with two crossed k-wire after closed redrct
under guidance of c-arm [10-12]. Flynn and others
popularized this technique and this is most stable
biomechanically [13]. The purpose of this studytas
evaluate results of percutaneous pinning with two
crossed k-wires, after closed reduction under c-arm
guidance.

Methods and Materials

Place of study:study conduceted at Osmania General
Hospital, Hyderabad.

Type of study. Prospective randomized control study
between 2012-2016.

Sampling methods and collectiorithe patients under
age group 10 years (2-10) were included in studys T
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Inclusion criteria

1) All displaced supracondylar fractures type 2 &f3
gartland classification

2)All pediatric age group patients between 2-10yea
3) Both male and female children were included.

study was prospective study between 2012-2016 dbne
Osmania General Hospital, Hyderabad, 40 patiente we
included with displaced GARTLAND 2 & 3 fracture
types, which are less than seven days. They weagett
with percutaneous pinning with crossed k-wires rafte
closed reduction under c-arm. 26 were male and 14
were females with 30 right sided and 10 left sidEue
mean age-5yrs. All cases with extension type and
posteromedial displacement were included.

Exclusion criteria

1) Open fractures (compound)

2) Fractures with vascular injuries
3) Fractures with nerve injuries.

Procedure

Preoperatively all investigations were done alorith \wre anesthetic checkups. The surgical procedase done under
general anesthesia. The patient position was supitte the help of assistant longitudinal tractiomsvgiven with

forearm in supination and elbow in extension. Beflmngitudinal traction, fracture was exaggeratedisimpact. Distal
radial pulse monitored during procedure. Under ienagensifier guidance lateral or medial forcesligppat condyles to
correct displacement. The elbow flexion correcteduations deformity under continuous tractionréduced position
k-wires 2mm were used to fix first through laterahdyle and then medial condyle after stab inciioRirection of pins
kept 100 degrees to coronal plane and 30-45 degpesagittal planes of humerus. The crossing ofidesvshould be
above 2 cms of fracture line. The stability checkedller c-arm. The carrying angle and BOWMAN'S asghere

measured for assessment. The placements of pinsedodtion checked under c-arm in anterio-posteaindt lateral

views.

Above elbow plaster of Paris slab applied in flexyedition of elbow (80-100 degrees). The positibfiooearm was in
supination. The patients were discharged afterdays. The patients were followed at weekly intes\fakt two months
and there after monthly follow ups were undertakére radiological and clinical assessment was @dr3eand 4 weeks.
After evidence of union k-wires were removed antgeaof motion exercises were started slowly. FLYSINCRITERIA
was used for assessment with IBM SPSS statistiwdysis online software.

Table 1:Flynn'S Criteria.

Results/rating Cosmetic factor,carrying angle lossiegrees) | Functional
factorMovementLoss(degrees)
Excellent 0-5 0-5
Good 5-10 5-10
Fair 10-15 10-15
Poor >15 >15
Results

Table 2: Results Using Flynn'S Criteria.

Result Cosmetic Functional Overall results
Excellent 28 28 28
Good 10 15 10
Fair 01 02 01
Poor 01 01

After analyzing above, the results were 95% of gtmeéxcellent results and 5% of poor to fair resudt one patient,
closed reduction not possible due to soft tisstersrmposition. In this case open reduction donefixed with crossed k-
wires. In two patients including open reduced gras-infection occurred post operatively and duéntection fair to
poor outcome occurred.
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The patients were followed 2-3 years. The union wssessed radiological and clinically after 3weeith weekly

intervals. K-wires removed depending on the assestm

Carrying angle was measured on both sides. Theag®eararrying angle on the fracture side 10 degf®d&range). In

the normal side it was 13 degrees (9-18 range).

Bowman’s angle was measured radiologically on Bathtured and normal side. More than 5 degreeemdiffce was

considered fair to poor outcome.

Discussion

Pathophysiologyfall on flexed elbow or rarely on out stretched tigican cause supracondylar fractu@swhich the

most common fractures are extension type.

Modified gartland classification for supracondylar humerus fractures in children.

Type 1 Undisplaced

Type 2 Displaced with intact posterior cortex

Type 3 Completely displaced—either posteromedialr3aosterolateral 3b
Type 4 Multidirectional instability with circumfenéial periosteal disruption

Gartland 2 & 3 displaced fractures are common iiddedn below 12 years’ age group [1,3,9,12,13]. Gaable
anatomical fixation is compulsory along with maimdacefor outcome of good function and cosmetic afgpee.

Treatment Protocols: Closed reduction and pop plaster
application in undisplaced fractures - i.e. typ& 2.
Different types of treatment had been deployeddatt
these cases of type 2 & 3, like closed reductiod an
plaster cast application, traction, closed percoas
pinning and open reduction and internal fixation Koy
wires [14,15]. Out of all the treatment methods;seld
reduction and percutaneous K wiringhave a promising
outcome.

The main problem with open reductionis infectiord an
loss of range of motion [15,16]. Closed reductionl a
percutaneous k wiring is the choice in displaced
supracondylar fractures with least chance of
compartment syndrome and reduction in hospital stay
[16]. Direct ulnar nerve damage and tardy ulnaveer
palsy is a known complication.

Among various methods of treatment both consergativ
and surgical percutaneous pinning after closed
reduction and fixation with crossed k-wires is @#t.

Advantages:Less time for union, hospital admission.
Less possibility of infection and healthy wound liveg
in short time

Joint stiffness - less possible

Less chance of loss of fracture reduction
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Disadvantages & Complications:Possibility of ulnar
nerve damage-when swelling is more. Skin infection
(surgical site infection) is possible.The crossadhner
wires i.e- entered through lateral and medial ctesly
were biomechanically stable than only lateral 2ikes:

Comparative  Studies: Overall outcome  of
percutaneous pinning after closed reduction is lexae
according to Swenson and Fennyl [20, 21]

Our study also got good to excellent results as
compared to other studies. The results of our sardy
comparable to the study of R. Mohammed et al [9]

In their study they got 96-97% satisfactory
(excellentgood, fair) results as compared to our
observationof 95% of excellent to good results.

Our study outcome is also comparable to anotheaind
study which is conducted by Basantkumarbhuyan et al

[1].

Conclusion

The closed reduction and percutaneous pinning with
crossed krischner wires in the treatment of
supracondylar fractures of humerus in pediatric age
group is the biomechanically stable and effective
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treatment among other options .the mehod is alf® sa
in both experienced and junior residents also.

Funding: Nil, Conflict of interest: None initiated.
Permission from IRB: Yes

References
1.Basantkumarbhuyan M.S. closed reduction and
percutaneous pinning in diplaced supracondylar

humerus fractures in children,http//dx.doi.org/10.8/j.
jcot.2012.09.004. journal of clinical orthopedicada
trauma 3 (2012) 89-93. avilable online at www.
sciencedirect.com-home page; WWW. elsevier. com/
locate/ jcot.

2.Current Strategies for the Management of Pediatri
Supracondylar Humerus Fractures: Tips and Techsique
for Successful Closed Treatment.Brighton B, Abzug J
Ho CA, Ritzman TF.Instr Course Lect. 2016;65:353-60

PMID: 27049203

3.Management of pediatric supracondylar humerus
fractures with vascular injury, Sanders JO, Heggene
MH, Murray JN, Pezold RC, Sevarino KS.J Am
AcadOrthop Surg. 2016 Feb;24(2):e21-3. doi: 10.5435
JAAOS-D-5-00701.PMID: 26735703

4.Management  of  supracondylar humerus
fractures.Heggeness MH, Sanders JO, Murray J, @ezol
R, Sevarino KS.J Am AcadOrthop Surg. 2015
Oct;23(10):e49-51. doi: 10.5435/JAAOS-D-15-00406.
Epub 2015 Aug 28.PMID: 26320161

5.The treatment of displaced supracondy
larhumerusfractures evidence based guide
Mulpuri K, Wilkins K.J PediatrOrthop. 2012 Sep;32
Suppl2:S143-52. doi: 10.1097/BPO. 0b013e
318255b17b. Review.PMID: 22890454.

6. management of pediatric type 111 supracondylar
humerus fractures in united states: results ofonati
survey of paediatricorthopaedic surgeons.Carter CT,
Bertrand SL, Cearley DM.J PediatrOrthop. 2013 Oct-
Nov;33(7):750-4. doi: 10.1097/BP0O.0b013e 31829f
92f3.PMID: 2402558

7.Clinical and epidemiological charecteristics of
humeral supracondylar fractures in pediatric pasiem

a regional hospital.Barron-Torres EA, Sanchez-Qikiz
Cruz-Meléndez JR.Cir Cir. 2015 Jan-Feb;83(1):29-34.
doi:  10.1016/j.circir.2015.04.020.  Spanish.PMID:
25982605.

International Journal of Medical Research and Review

lines.

Research Article

8.The comaritive of evaluation treatment outconmes
pediatric displaced supracondylar humerus fractures
managed with either open or closed reduction and
percutaneous pinning.Keskin D, Sen H.ActaChir
OrthopTraumatolCech. 2014;81(6):3806. PMID:
25651292.

9.A study of biplanar crossed pin construct in the
management of displaced pediatric  humoral
supracondylar fractures. Mohammed R, Bhogadi P,
Metikala S.J Child Orthop. 2014 Oct;8(5):435-41i:do
10.1007/s11832-014-0607-y. Epub 2014 Sep 3.PMID:
25183167.

10.Mostafavi HR, Spero C. Crossed pin fixation of
displaced supracondylar humerus fractures in dmil.
ClinOrthopRelat Res. 2000;376:56-61.

11.D’Ambrosia RD. Supracondylar fractures of
humerus e prevention of cubitusvarus. J Bone JtSurg
Am.1972;54:60-66.

12.Aronson DD, Prager Bl. Supracondylar fractures o
the humerus in children. A modified technique for
closed pinning. ClinOrthopRelat Res. 1987;219:174-
184,

13.Gartland JJ. Management of supracondylar frastur
in children. SurgGynecol Obstet. 1959;109:145-154.

14.Dunlop J. Transcondylar fracture of the humenus
children. J Bone JtSurg Am. 1939;21:59-73.

15.Dodge HS. Displaced supracondylar fracturedef t
humerus in children e treatment by Dunlop’s trattid
Bone JtSurg Am. 1972;54:1408-1418.

16.Mazda K, Boggione C, Fitoussi F, Pennec,ot GF.
Systematic pinning of displaced extension-type of
supracondylar fractures of the humerus in childe&n.
prospective study of 116 consecutive patients. deBo
JtSurg Br. 2001,83:888-893.

17.Davis RT, Gorczyca JT, Pugh K. Supracondylar
humerus fractures in children. Comparison of opezat
treatment methods. ClinOrthopRelat Res. 2000;376:49
55.

18.Mubarak SJ, Carroll NC. Volkmann’'s contracture i

children: aetiology and prevention. J Bone JtSurg B
1979;61:285-293.

Available online at: www.ijmrr.in 853 | Page



May, 2016/ Vol 4/Issue 5

ISSN- 2321-127X

19.Royce RO, Dutkowsky JP, Kasser JR, Rand FR.

Neurologic complications after K-wire fixation of
supracondylar humerus fractures in children. J
PediatrOrthop. 1991;11:191-194.

20.Swenson AL. The treatment of supracondylar
fractures of the humerus by Kirschner-wire trarisfix
J Bone JtSurg Am. 1948;30:993-997.

21.Flynn JC, Matthews JG, Benoit RL. Blind pinnioig
displaced supracondylar fracture of the humerus in

How to cite this article?

Research Article

children. Sixteen years’ experience with long-term
follow-up. J BointJtSurg Am. 1974;56:263-272.

22.Zoints LE, McKellop HA, Hathaway R. Torsional
strength of pin configurations used to fix suprabgdar
fracture of the humerus in children. J Bone JtSurg
(Am). 1994,76:253-256.

23.HerzenbergJt, Koreska J, Carroll NC, Rang M.
Biochemical testing of fixation technique for pddia
supracondylar elbow fractures. Orthop Trans.
1988;12:678-679.

Ravikiran N, Reddy V, Kund S, Reddy A. Percutanepuming of supracondylar fracture humerus with ssexl
kirschner wires after closed reduction under imadensifier guidance in paediatric age groupt J Med Res Rev

2016;4(5):850-854.doi: 10.17511/ijmrr.2016.i05.32.

International Journal of Medical Research and Review

Available online at: www.ijmrr.in 854 | Page



