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Abstract

Rafhal hesff ﬁ'act?r}els are not very common injuries in children. Fractures through the
arthl_llaI surface 0 the radial head are rare in children. The more common site is through the
physis (with a metaphyseal fragment, Salter-Harris type II) or the neck.

Treatm(?l’lt for radial neck fE‘actures in children varies according to the displacement,
angulation, and skeletal maturity.

The purpose of our study is to evaluated the benefits of percutaneous treatementof radial
head and neck fractures.

This study was conducted in a ten year period (2005-2015) and includes 74 children aged 7-
14 (mean age 10.4) years old with radial neck fractures type III and IV according to the
Métaizeau classification. 32 patients underwent closed reduction and percutaneous fixation
with titanium intramedullary nails. The average follow-up was 6 months, with X-rays and
clinical evaluations conducted at four time points. The functional results were assessed with
the Broberg and Morrey rating sistem for evaluation of the elbow.

X-ray results were excellent in 29 patients and good in 3 patients. Clinical results were
excellent in all cases. There were no complications as infection, non-union, heterotopic
ossifications or secondary loss of reduction of the radial head.

Good to excellent results without relevant complications were seen. Although the number of
patients in the study was small, the results are encouraging and support the continuefl use of
this percutaneous reduction and fixation technique. This technique of isolated radial neck

fractures treatment in children represents suitable and reliable method.

Keywords: radial neck and head fractures, children

MHBA3UBEH XUPYPIIKH TPETMAH HA

CO ECHO
OPAKTYP HA [JIABA A BPAT HA PAIYC KAJ JEIA
(EJIACTHlﬁin CTABHJIHA MHTPAMEIYJAPHA OCTEOCHHTE3A)

METOJATA-HAIIIA [MOYETHHA PE3YJITATH

MHHUMAJIHO

Ancrpakr
ce 3acTaneHu On 1% mo 2% on cuTe

Cipue agoT ¥ TWaBaTa Ha paAmyc ;
¢)II;£KTY}$IH:;jeﬂ§§a BI1)0%-20% on cure (pakTypH Ha paguyc 4 594-8.5% ofl (hpaKTypHIC Ha

' at e onmana Bo 1803
NAKOTHHOT 31100. 3a 1MpB HaT (ppaxTypara Ha pajujanHaTa riasa 1 Bp

c co enu n3apHa ne3un Ha
rouvra o Portal- paxtyPHTe "l i aToT M;Iga mace p%)cnosﬂaaT Tiopaju
TNagaTa Ha paauyc H MeTadu3apHUTe (ppaxTypH B2 P o el 14 ce MoTCHIIpa
ToHaTamomen aneKBaTeH TPETMAH: Kaj oBoj THIl H2 BEpI

i geua ¥ BO3pacHH.
THjamMeTpaHo pasiieH ppucTan BO oaHOC Ha cKpILeHMIY Ka] AT P

aTHUOT AeJ Ha pan
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3yITaTH OX TPETM
Oga e peTpoCIeKTHEHa CTYANj3 BO Koja ke 61T aHaﬂHSHp?T{II;p};i; Ha Knnm;rfi)a 3aa£::cia
74 NaLMEHTH cO CKpIIEHHLA HA IIakd I BEaT - pan“)rflc T]PiIeHTPITG ce TpYNUDPAHH Cro "
Xupyprija Bo mepuox on 2005 -~ 2015 roauHa. acI:ne e TSR nauuegen
KNacHMKALHOHHOT CHCTeM Ha Judet. KopHCTEHHCE AI5E a}I{)CKOHJIIfUIapHa dbukcauuja 1;;_
Ce TpeTHpamit cO OTBOpEHA KERY e HE’ll":p;-\IZEAU H36opoT Ha TeXHl/I’K
MAlMEHTH ce TpeTHpaHH CO ECHO Meronara IO M . eK‘CJ'IySI/IOHI/ITe Grine ae
pangoMmupat. Bo cTyaujara ce sama3eHH MHKIYy3HOHHT TPH.

MjuKampjaTa 3a ofepaTiBeH TPETMaH ¢ BP3 ocHoBa Ha KIACHQUKALHMOHHOT CHCTEM Ha

Inded BaHM IPYNH Ce BO PaMKH Ha OUCKyBaHHTE nobpu

Uty

Jlo6ueHnTe pe3y/ITaTd Of IBETE HCIl :
pe3yJiTaTh. Cnenejku TH TIO3UTHBHHTE TpEHAOBH BO JeTCcKaTa TpayMa_lTonomja KOU T
npedeprpaaT MHHHUMAITHO HHBa3MBHUTE MeETOAH U BO Hamara CTyAHja NpeoBIajayBaar

nono6pH pe3yJITaTH OX 0Baa Ipyna.

CKpLICHHLMTE Ha [JaBaTa ¥ BpaToT Ha panuyc BO AeTCKa BOBPE{CT Cé CEPHO3HH CKPIISHUIH
0coBeHo ako ce Co 3HAuMTeNHa AHMCiIoKaugja H anrynanuja. COBPEeMEHH TEPKyTaHu
MMHAMATHO MHBa3HBHM METOMH 3a TpETMaHOT Ha CKpILIEHUIMTe Ha TJaBaTa Ha pajuyc

HaBaaT noxo6pu kpajHu GyHKIMOHATHH Pe3yITaTH.

Ktyunu 360poBu: (pakTypH Ha IJlaBa 1 BpaT Ha pallayc, AeTCKa BO3pacT

Introduction

Radial head and neck fractures are represented by 1% to 2% of all fractures in children, 10%
-20% of all fractures on the radius and 5% -8.5% of the fractures of the elbow joint. They
usually occur at the age of 8 to 10 years. For the first time, the fracture of the radial head and
neck was described in 1803 by Portal. The ossification of the epiphyses of the head of the
radius begins at the age of 4 years. The final closing of the epiphyseal plates in girls is at the
age of 14 years, and in boys at the age of 17 years.

The mechanism of injury is most commonly in the case of a fall onto an outstretched arm
with an elbow in extension, while the forearm is supine. The resultant valgus force then
presses the capitullum against the head of the radius. The neck fracture of the radius may
occur in association with the posterior dislocation of the elbow. Most of these fractures
include proximal radial physis, usually producing a Salter-Harris type II injury.

The fractures of the proximal part of the radius with epiphyseal lesions on the head of the
radiu-s and metaphyseal neck fractures must be distinguished for further adequate treatment.
In this type of fractures, a diametrically different approach should be emphasized in relation
to fractures in children and adults.

In this paper we present our early experiences in this area, when we began to use retrograde

Aim of the stud
:;2:“32; ?f gf(:s::lui{j was to evaluate the benefits of using minimal invasive surgical
radial head and neck fralcltcltli‘c:: tw it Percc;ltaneous intramoiilery pinning in the treatment E
€o g ; : .

Materials and methods ype 3 and 4 according to the Judet classification.

This is a retrospective study with a surve
treated at the University Clinic for Pe
2015. Patients were grouped accord;

d}’ Of 74 patients with radial head and neck fractures
latric Surgezy Skopje in the period from 2005 1
Ng to the Judet classification system (Figure 1)
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1 and type 2 w |
racl'ures type e < Were treated non-surej N |
excluded those patients from the study. gically with good long-term results and we .1

t included in our study A
All 74 patients Inc study had type ;
gical etient. Twa operating tecdimig > and type 4 fractures and were treated with

ues w J .
Jv reduction and transcondylar fixati § were used: 42 patients were treated with open
bloocy J Xation and 32 patients were treated with retrograde

iptramedullary nailing of the radius (the Métaizeau technique). The technique used was

randomly chosen. The indication for treatment was based on the classification of Judet

placed radial neck fractures with .
Displac Ith an angulation of more than 30° were treated enfiodllys

mS-mmimgl-mvasiYe technique with a limited risk of the surgical approach leaves the
proximal radlo-ulnarjomf Intact, allows a reliable reduction of the radial head, and has given
good to excellent results in children and adolescents. ’ s

T

Eﬂdﬂ 1 2 3 ]
Tadned  nore 30% 06r Type 1 — fractures

srgdation
Tandaton <3 mm <0% >50%

without dislocation
Type 2 — angulation

L ‘\m- D \40‘ less than 40 degrees g
i £ et i ',‘ 5
({M s o~ : Type 3 — angulation i |

Type 4 —angulation
more than 70 degrees
Type 5 — epiphyseal
separation

|
from 40 to 70 degrees B |
|

Figure 1  Judet classification

Surgical technique . :
The surgical treatment of intramedullary pinning was performed using the technique

described by Métaizeau. In all cases, the patient was placed supine with the 1nJL;red a]?n
prepared, covered and placed on 2 radiolucent t?b‘]e unde;rl general anesthes.la.fBet%re ';Efl[g
incision, fluoroscopy was performed to confirm joint stal?lhty. The ex}tri pg{ntt 1or dizs e
(titanium elastic nail), the metaphyseal zone of the §ty101d process OkF ¢ liSS ia nr?vas T
marked under image intensifier (see Figure 2). Then, 2 e e

i i der direct control
i te. The soft tissue was dissected un !
g e eplphyseal = branch of the radial nerve, muscles or tendons. The

taking care not to damage the cutaneous . o :
later;ﬁ radial cortex wasgexposed and perforated using a drill; it 1s preferable to use a Pfriem-

type trocar.,
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Finally, the elb?w is immobilized in a cast, primarily for pain control. The median duration
of the intervention was found to be about 35 minutes (25 to 45 minutes), with the exception
. of one patient where there was an additional fracture of the ulna (the intervention lasted for
| o0 minutes). The median radiation time of the patients was 3 minutes and 30 seconds (2
minutes and 40 seconds to 4 minutes and 10 seconds). During each intervention, the patient,
| the doctor and the medical staff in the hall were wearing clothes according to prescription
. protection and were exposed to a dose of less than 0.01 Gy /s.

! patients were monitored both clinically and radiologically for 4 weeks after the intervention,
then at three months and at six-month intervals. The mobilization of the elbow in patients
' was initiated several days after the intervention (after removing the cast) and the needle was
removed during clinical and radiological confirmation of the fracture healing.

: Results

In this study we have presented our initial results obtained in 32 patients with radial head
¢ and neck fractures, treated with minimally invasive surgical method — elastic stable
! intramedullary osteosynthesis (ESIO) method of Métaizeau. The age of the patients was 7-

"‘ 14 years (mean age 10.4 years), of whom 15 male and 17 female children. According to the

\ analyzed parameters regarding the mechanism of injury, 7 pqtients were injured by-falling
from height, and most often it was a sports injury apd/or injury sustained by playing (25
patients). According to the type of fracture, 16 children had type IlI and 16 type v

according to the Judet classification.
ve evaluation of the elbow function. Normal pronation/
supination was defined as 85/0/90 degrees and normal flexion/extension at 160/0/0 in boys

. and 160/0/5 in girls. The control group consisted of children wi‘th uninjqred elbow.
The evaluation of the results was 6 months after the intervention, apd in our stuc!y we used
| the Broberg and Morrey scoring system to evaluate the elbow function by analyzing several

| parameters — range of motion, motor stren gth, stability and pain.

. The results are based on postoperati

" The postoperative follow-up in all 32 patients was good. The radiological signs of
\ consolidation were observed after four weeks and the treatment of fractures was comp].eted
\ three months after the injury by removing the needle after 8-18 weeks. All patients received
| complete clinical and radiological recovery with a normal range of motion of the elbow and

\ forearm with the head placed in the anatomical position in the elbow.
81
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MINIMAL INVASIVE SURGICAL TREATMENT OF...

repositioning af_ld repeated‘ I_Tlar.lipulation of the head. In situ mobilization of the joint
shortens the period of rehabilitation.
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