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Abstract

Background: - much attention has been paid to the problem ofredattion of
supracondylar fractures of the humerus in childianpast, cubitus varus or cubitus
valgus frequently thought to occur because of gnaavtest of the distal humeral physis
rather than because of malreduction of the fracture

Patient and methods. -We managed 72 patients with Gartlands type three
supracondylar humeral fractures. fractures duriregferiod between November 2006
and December 2008(with two years follow up)at atl€daand al Manathera hospitals
.There were 36 cases treated by closed reductidh Rercutaneous pinning method
and 36 cases treated by open reduction and intéxaglon method in five to twelve
years old children.

Theresults:-The results were assessed by using the modifi@ihgcsystem of Flynn
et al ,Regarding closed reduction and Percutanpmusng method, the outcome was
excellent in17( 47%), good in 12(33%), and fair6if17%)case, and poor in1(3%) but
with the open reduction and internal fixation noeththe outcome was excellent
in10(28%), good in10( 28%), fair in 11(30.5%) armbpin 5( 13.5%).

Conclusions:-We concluded that the closed reduction and Paneus pinning method
IS superior to open reduction and internal fixatmethod in that it shortens the average
time for healing and it offers a good functionaittas with minimum risk of infection.
The aim of the study The aim of this study is to determine whether aossluction
and Percutaneous pinning method results in a bettiomes at tow years follow up
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after the injury compared with those after operuction and internal fixation. In the
treatment of Gartlands type three posterior suprdglar humeral fractures in children.

Introduction

Supracondylar humeral fractures are among the carastdractures seen in children.
The distal fragment may be displaced either pazigror anteriorly!:? 345¢it js g
fracture through the distal metaphysis .l1.e. prisximal to distal physis. Improvements
in technology, particularly in the field of fluorogpy, have allowed surgeons to
carefully select injuries and facilitate the penaize insertion of percutaneous pifts

In children, the supracondylar region appears aaraa of thin, weak bone located in
the distal humerus. .The medial and lateral coluoiribe distal part of the humerus are
connected by a thin segment of bone between treanlen fossa posteriorly and the
coronoid fossa anteriorly, resulting in a high rigiéracture to this are& - with a fall
on an extended elbow, the olecranon engages tbheankn fossa and acts as a fulcrum.
The resulting injury is an extension-type supragtamd humeral fracture ®
Supracondylar fractures account for up to 60 peroémpediatric elbow fractures 98%
of extension typé'® 112131 hey occur most frequently in children in first dee of
life in boys more than girls. It results from alfah an outstretched arm in up to 70
percent of patients. The non-dominant extremitynasst commonly affected (mostly in
the left sidef™ 2 * % ®Supracondylar fractures are classified into extenand flexion
types. The Gartlands classification system is wsatkscribe the extent of the injury .it
may be classified according to severity and degfeisplacement .Type 1 is minimally
displaced fracture, Type 2 is displaced with intacsterior cortex. Type 3 is a
completely displaced fractufe ® " & 9-On x-ray, The fracture line occurs at or near the
olecranon fossa. On a true lateral radiograph nbranal elbow, the anterior humeral
line should cross the capitellum through its middkerd. In an extension-type
supracondylar fracture, the capitellum is postetdothis line!*>3456715180ag seen on
the anteroposterior view, The Baumann angle is éarioy the line perpendicular to the
long axis of the humeral shaft and the physeal ¢ihéhe lateral (capittalar) condyle.
The Baumann angle is decreased in varus angulatidnincreased in valgus angle
(10.121314.17.18, 19, 2Phgarding the treatment there are different methadosed
reduction and POP splinting.2-closed reductioniamdobilization in shoulder spica .3-
Dunlope skin traction.4-overhead olecranon skelétattion.5-closed reduction and
Percutaneous pinning.6-open reduction and internfatation using K.
wiregt24:5.7:12.14.15.18 17 o gardingComplications of this fracture Vascular injury and
resultant Volkmanns ischemia which need urgenttrireat ,other wise it leads to
Volkmann's ischeamic contracture .Emergent redoc@md stabilizing should be
performed ®"'%Nerve injury of ulnar ,median or radial nerve which are mostly
temporary of the neuropraxia and recover spontastgh Malunion which is either
cubitus varus or cubitus valgus. Cubitus varus astncommon angular deformity .It is
due to either improper reduction or due to redgri@ent after manipulation. It does not
affect the function but can cause ugly (gunstockjodnity which need surgical
correction 3456719 30int Stiffness is common complication treated with active
exercise (10)Myositis ossificance is rare complication.Pin Track Infections has
ranged from <1% to 2199 Most of them respond to oral antibiotics and Iqual care,
rarely they required intravenous antibiotft’s® 9
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Patients and methods

A prospective study done from November 2006 to Ddmy 2008, we managed 72
cases of closed supracondylar fractures at al Saohel al Manathera hospitals to
evaluate the best method for treatment of thesestgp fractures with follow up of 6-18
months(mean follow up was nine months ) .In thiglgt we had selected only cases of
closed supracondylar fractures in children with ageging from 5-12 years old (the
mean age is 6.5 years) who were otherwise heatttiycarried no systemic diseases or
illnesses .All patients were diagnosed as beingse of closed supracondylar fractures
clinically confirmed by plane X-rays films. Thetmts included in this study were
chosen according teriteria of exclusion which include: 1-open fractures. 2- Delayed
entry into the study more than 3 weeks after thealninjury.3- Patients with other
medical disease like metabolic bone disease, ethabmellitus or congenital heart
diseases. 4- The patients with both closed supdytanfracture and any ipsilateral
upper limb injury.5- non-displaced fracture.6-casejected to previous surgery on the
ipsilateral humerus. The patients with acute injusre first received in the casualty
unit or as an outpatient in the orthopedic clime aiagnosed as an injury to the distal
humerus. The radial pulse and capillary refillingrev examined then the arm was
carefully placed in 30° of POP back slab .We awvbiddight bandaging. The arm was
gently elevated. Analgesia is given to the patiehte patients are sent then to the X-
ray department for two views (anteroposterior aagrbl views) and for two limbs,
Baumann's angle of normal side was recorded. THemnuhe fracture of the displaced
Gartlands type 3 humeral supracondylar region®mditned, the patients are admitted
to the orthopedic ward for definitive managementtHe theater, An initial attempt of
closed reduction was done for all our patientsirat.fAll the patients were operated
under general anesthesia with supine positionfrieure was manipulated to correct
the rotational deformity of distal fragment or Iatetilt and lastly the posterior
displacement. the elbow then flexed and by the eguififluoroscopy two crossed K.
wires were introduced one medially and other ldtdvee intended to make the
crossing in the proximal fragment rather than ie thstal fragment or at the fracture
site). the elbow then extend as possible to getatardl view and from the
anteroposterior view at freeze screen picture, Baums angle was evaluated and
compared with that of normal side and if it wasegted(the difference between the
two was less than 4 degrees) ,Wires would bet dreoh cut to facilitate future removal

, the operation would finished and the elbow tiramobilized in 90degrees flexion
with P.O.P. back slab and sling , other wise wé stilft to open reduction and internal
fixation. Successful closed reduction was achiefeed36 cases. So In rest 36 cases,
open reduction was required. Open reduction bytsterior approach was done by the
same pin construct. We prefer posterior approackr dateral as it gives a good
exposure of fracture site. Additionally we gave -pperative antibiotics (either
cefatoxime alone or combination of ampicilline,>adailline and gentamicine according
to what antibiotic available in the hospital) witinduction of anesthesia.
Postoperatively, back slab was removed after aopgesf 3 weeks, at the end of which
active assisted mobilization was started. Wireseweamoved on the appearance of
callus, which were 3 weeks for closed pinning apgraximately 5 weeks for open
pinning. Patients were examined on 5th day, 10th 8aveeks, 6 weeks and 3 months,
6 months, 9 months, one year and 18 month for sissed of nerve injury, stiffness,
deformity, elbow range of motion and infection.
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The Results

The following data were used for all patients irr study:-name, age, sex, date of
injury, date of presentation, cause of injury (jsistple fall or fall from height), and any
history of previous surgery .On examination, we fplibwing point in consideration: -
which limb is injured, vascular injury, nerve imjyuiX-ray findings were recorded in an
anteroposterior view and lateral view. Any varudatignment or valgus malalignment
were noticed. Treatment weather closed reductiadh ®ercutaneous pinning:-1- POP
cast and elevation; for how long? 2- Back slab @edation; for how long? 3- Time of
union or open reduction and internal fixation:-1lp&€yof fixation.2- Intra-operative
complications.3- post-operative complications fothbmethods.

In this study the results were as following: Sex6806) males and 20(31%)
females and the male to female ratio was 2.5:-rdgg the side of the injury, left side
was in 45cases (62.6%) and in the right side 2@ €38, 5). Regarding the cause of
injury: 28(38.8%) cases were due simple fall an@644.%) cases due to fall from
height. We divided the cases into two groups; grone included the cases who were
treated by closed reduction and percutaneous mnfd6 cases). Group two included
the cases that were treated by open reduction @tednal fixation (36 cases). The
operation was performed on the first day in 42 €458, 3%), between 4 and 7 days
following trauma in 25 cases (34, 7%), and betwden8 and 10 day 5 cases (7%). In
this study all the cases were treated are tyBar8lands classification. The cases were
followed up according to thmodified scoring system of Flynn et al ® ?Ywhich are
1-the time of union. 2-iattrogenic neurovasculgunn 3-the range of motion, 4- the
infection rate!*® *Yas in table no. 1. The mean union time dependinglioical and
radiological signs of group one was 4 weeks wthbg bf group two was 7 weeks. The
mean of score regarding range of motion in elbdwtgain group one was 18@nd that
of group two was 140.The prognosis was Excellent for 27 patients (1fh \€R&PP
and 10 with OR& IF), Good for 22 patients (12 witR&PP and 10 with OR&IF), Fair
for 17 patients (6 with CR&PP and 11 with OR&IFpqgp for 6 patients (1 with CR&PP
and 5 with OR&IF) as in table no. 2.The score wa=ally proportional to the
Baumann, s angle. There is a relation betweenrbgnpsis and type of treatment, there
is better higher results with closed reduction &wfcutaneous pinning method than
with open reduction and internal fixation methothere is no relation between the side
of injury and gender of patient with the score. Th®al outcome of supracondylar
fractures was directly proportional with the qualif reduction and type of treatment.
So fractures treated by closed reduction and p&mewius pinning is associated with
better outcome than those fractures treated by opduaction and internal fixation.
Infection following treatment of displaced supragglar humeral fractures is almost
always as a pin track infection which resolved wattal antibiotic treatment .Deep
infection and osteomyelitis are rare.Table (1): iation between the parameters used
modified scoring system of Flynn et al.
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Parameters state | o |state | %" |stae | SCO"
e e e

l-range of

(movement at | . i 0-

elbow) 0-180 3 0-140 2 <100 1

extension

2- time of

union in |3-5 3 6-8 2 <8 1

weeks

3- iatrogenic Presen

neurovascular | absent 2 i 1

injury

.4-the. absent 2 presen |4

infection t

Table 2 shows the scoring system for each methocatment.

Scoring CR&PP OR&IF
Excellent 17 10
Good 12 10
Fair 6 11
Poor 1 5

Table 3 shows the prognosis of each scoring System.

The score The
prognosis

9-10 Excellent

7-8 Good

6-5 Fair

4 Poor
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Table 4 shows the postoperative complication .

Type of | Patient treated by | Patient treated by
complication CR&PP OR&IF
num percent number percent
ber
1-loss of |8 28% 18 50%
extension
2-infection 2 4,5% 6 17%
3-iatrogenic 1 3% 3 9%
nerve injury:
4 vascular injury 0 0% 0 0%
5-Malunion: 0 0% 0 0%
Discussion

The goal of treatment of a pediatric supracondfykture is to restore alignment
to a position where there is no varus malalignmeamd the anterior humeral line
intersects the capittalar ossification cer{féSignificant controversy remains over the
results of CR&PP versus OR&IF treatment of supragtar humeral fracture"

In this study, the sample was 72 cases with malenale ratio 3:2(mean age was
7.5 years), 36 patients was treated closed reduetial Percutaneous pinning , 36
patients treated by open reduction and internaititox and All are followed up for two
years. The Percutaneous surgical approach to treetares certainly plays a major role
in achieving such low rates of infection.

E. Ippolito et al and Williams et al are among tlesearchers advocating only
closed reduction and plaster application. this stagkees with our on conclusion but
differs in scoring system (Ippolito scoring sysjgi9,20,21,22).

On the other hand Kurer et al have advocated opéuction internal fixation to
achieve good results. This study disagreed with inuconclusion and in exclusion
critI(ezgi)a which involve devascularised limb and ofectures which is not involved in
our->

However, most of the studies strongly favours aosluction and Percutaneous
pinning as the most successful modality of treatmé&xcellent work by Barbara
Minkowitz et al and Gordon JE, Patton CM, Luhmanh Bassett GS, Schoenecker
PL.in their study" Fracture stability after pinnirgf displaced supracondylar distal
humerus fractures in children”. have conclusivelpvpd that closed Percutaneous
pinning is the best treatment option for type 3raapndylar fracture .they reach to a
same results of our Although there are differencesumber of sample , age of patients
and scoring systefm®2324)

Various treatment modalities have been describadtlie treatment of this
fracture. Flynn s et al study of 124 cases of &mdylar fractures of the humerus in
children are advocates only closed reduction andipg .In their study with mean age
of 5 years and with scores which less than outr we used same scoring system but
with higher result'®?"

We concluded that Closed reduction and cross Rareatis pinning for displaced
supracondylar humerus fractures in children is sapéo open reduction and internal
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fixation method in that it shortens the averageetifor healing and it offers a good
functional factors with minimum risk of infectiosafe, cost and time effective method
and gives stable fixation with excellent outcome.

3. Medial
Epicondyle

6. Lateral ’ _anterior humeral line
Epicondyle ;'/

\ e ’ # capitellum
4. Trochlea paggiic s l

5. Oiecrané'n

S 2. Radial Head

Figure(1), Anteroposterior view of normal elbgaint Figure (2) Lateral view of normal elbow joint

»

figure(3)supracondylar fracture anteroposteriommigoup 1
gure(3)sup y P P Figure(4), supracondylar fracture lateral view grbu

Figure(5),Postoperative , anteroposterior viewwgracondylar Figure(6),Postoperative lateral view of supracoadyl
fracture group 1 fracture group 2
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