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May External Fixator Be an Appropriate
Alternative Therapeutic Option
in Pediatric Femur Fractures?

AABBSS  TTRRAACCTT  OObbjjeeccttiivvee::  Our aim was to evaluate the outcome of external fixation in pediatric femur
fractures. MMaatteerriiaall  aanndd  MMeetthhooddss::  Seventeen children (11 males, 6 females) with isolated closed frac-
tures were treated on the day after admission by closed reduction and unilateral external fixator.
Fourteen cases had fractures on left side, nine were due to traffic accident and the rest was due to
fall. All of the fixators were routinly dynamized at sixth week of surgery. Mean age was 8.3 (range:
6-11), and mean follow-up period was 12 months (range: 7-18). RReessuullttss:: Mean operation time was
27 minutes (range: 18-40), and mean duration of hospitalization was 1.7 days (range: 1-3). External
fixators [nine Orthofix type, eight limb reconstruction system (LRS) type, randomly] were applied
with cortical contact and all were removed by a mean healing time of 73 days (range: 51-95). Five
cases (29.4%) developed pin-tract infection and treated with oral antibiotics and by changing wound
dressing frequently. On follow up, no cases of nonunion, malunion, or limitation in range of mo-
tion for hip and knee joints were noted. Rotational deformity were not seen in any cases, and av-
erage angulation at fracture site was 3.4 degrees in anteroposterior plane and 3.8 degrees in lateral
plane radiographs (range 0-8 degrees). One child (5.9%) had mid diaphyseal refracture two months
after removal of fixator. There was no overgrowth but three patients (17.6%) had a true shortness
of 0.5 cm. CCoonncclluussiioonn:: Hip spica casting is still the most commonly used method in pediatric femur
fractures. Nonetheless, in order to avoid complications secondary to such methods and to allow for
early ambulation, we believe that osteosynthesis via external fixator can be a good alternative in the
treatment of pediatric femur fractures.

KKeeyy  WWoorrddss::  Femoral fracture; external fixator

ÖÖZZEETT  AAmmaaçç::  Amacımız, pediyatrik femur kırıklarında eksternal fiksatör uygulamasının sonuçlarını
değerlendirmekti. GGeerreeçç  vvee  YYöönntteemmlleerr::  Onbiri erkek, altısı kız izole kapalı femur kırığı olan 17
hastaya hastaneye başvuru gününde kapalı redüksiyon ve unilateral eksternal fiksatör uygulandı.
Olguların 14’ü sol taraflıydı, dokuzu trafik kazası ve diğerleri düşme nedenliydi. Tüm fiksatörler rutin
olarak altıncı haftada dinamize edildi. Ortalama yaş 8.3 (aralık: 6-11), ortalama takip süresi 12 ay
(aralık: 7-18) idi. BBuullgguullaarr::  Cerrahi süresi ortalama 27 dakika (aralık: 18-40), hastanede kalış süresi ise
ortalama 1.7 gündü (aralık: 1-3). Randomize olarak dokuz orthofix tipi, sekiz uzuv rekonstrüksiyon
sistemi (LRS) tipi fiksatör kortikal temasla uygulandı ve tümü ortalama iyileşme süresi 73 günde
(aralık: 51-95) çıkarıldı. Pin dibi enfeksiyonu gelişen beş vaka (%29.4) sık pansuman ve oral
antibiyotik ile tedavi edildi. Takipte hiçbir olguda kaynamama, yanlış kaynama, komşu eklemlerde
hareket kısıtlılığı gözlenmedi. Rotasyonel deformite izlenmezken, direkt grafide kırık hattında
anteroposterior planda ortalama 3.4 derece, lateralde 3.8 derece açılanma (aralık: 0-8) mevcuttu. Bir
vakada (%5.9) fiksatörün çıkarılmasından iki ay sonra mid diyafizyel refraktür gelişti. Hiçbir olguda
uzunluk artışı gözlenmezken, üç hastada (%17.6) 0.5 cm gerçek kısalık tespit edildi. SSoonnuuçç::  Pelvipedal
alçı, pediyatrik femur kırıklarında halen en sık kullanılan yöntemdir. Bununla beraber, diğer
yöntemlere ikincil komplikasyonlardan kaçınmak ve erken mobilizasyonu sağlamak için, bu kırıkların
tedavisinde, eksternal fiksatör ile osteosentezin iyi bir tedavi  alternatifi olacağına inanıyoruz.

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Femoral kırık; eksternal sabitleyiciler
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i aph yse al frac tu res of fe mur comprise 1.6%
of all ske le tal frac tu res in chil dren.1 It was
shown that li ke all child frac tu res, the se

we re ra pidly he a led and al ways en su red re mo de -
ling even with an gu la ti on.2 Al tho ugh  so me aut -
hors re por ted that the se frac tu res sho uld be tre a ted
with an alternative sur gi cal met hod, pel vi pe dal cas -
ting is the most com monly per for med pro ce du re in
pe di at ric fe mur frac tu res. Among sur gi cal met hods,
ex ter nal fi xa tor is mi ni mally in va si ve, can be app -
li ed ea sily and al lows jo int mo ti on ear li er than cas t-
ing. 

In our study, our aim was to eva lu a te the re-
sults of ex ter nal fi xa ti on on the ra te of uni on, ma -
lu ni on, limb length dis cre pancy, ref rac tu re and
comp li ca ti ons in pe di at ric fe mur frac tu res.

MA TE RI AL AND MET HODS
We eva lu a ted a to tal of 17 clo sed pe di at ric fe mo ral
shaft frac tu res (11 ma le and 6 fe ma le pa ti ents) pre-
sen ted to our cli nic bet we en Ju ne 2006 and De cem-
ber 2008. Me an age was 8.3 (ran ge: 6-11), and me an
du ra ti on of fol low-up was 12 months (ran ge: 7-18).
Most of the frac tu res (58.8%) we re mid di aph yse -
al, four (23.5%) of them we re wit hin pro xi mal
third and the rest were in dis tal third wit ho ut any
physe al in vol ve ment. Pa ti ents un der went sur gery
on the day they we re ad mit ted to hos pi tal. Un der
ge ne ral anest he si a, af ter clo sed re duc ti on with flu-
o ros copy, ex ter nal fi xa tors (Ta sa rım med Ltd. Co.,
İstan bul) with 5 mm hydrox ya pa ti te-co a ted ta pe -
red Schanz pins (2 pro xi mal, 2 dis tal to the frac tu -
re si te) we re app li ed on the la te ral as pect of the
thigh with small in si ci ons. Less than 1 cm shor te -
ning, <5° of an gu la ti on with cor ti cal con tact in both
the an te ro pos te ri or (AP) and la te ral pla nes we re al-
lo wed for  re duc ti on. Any ro ta ti o nal de for mity was
not ac cep ted. The day af ter ope ra ti on, par ti al we -
ight be a ring with eit her crutc hes or arm sup port
was allowed and increased as pa ti ent tolerated.
Twi ce da ily pin ca re with ste ri le sa li ne was ro u ti -
nely performed by the pa rents. Chil dren we re cal -
led for out pa ti ent cli nic vi sit in 2-we ek in ter vals
and fol lo wed with di rect lo wer limb AP and la te -
ral vi ews. All ca ses we re dyna mi zed on sixth we ek
of sur gery and when comp le te he a ling was shown

on di rect vi ews, fi xa tors we re re mo ved un der se-
da ti on in out pa ti ent set tings. Pro tec ted we ight be -
a ring with eit her crutc hes or arm sup port for
ad di ti o nal six we eks was ne ces sary af ter fi xa tor re-
mo val. Limb length dis cre pancy, mec ha ni cal axes
and an gu lar de for mi ti es we re al so me a su red with
com pe ra ti ve di rect AP and la te ral vi ews of lo wer
ex tre mi ti es on fol low up vi sits.

RE SULTS

Me an ope ra ti on ti me was 27 mi nu tes (ran ge: 18-
40), and me an du ra ti on of hos pi ta li za ti on was 1.7
days (ran ge: 1-3). Ex ter nal fi xa tors [nine ort ho fix
type, eight limb reconstruction system (LRS) type
ran domly] we re app li ed with cor ti cal con tact and
re mo ved by a me an he a ling ti me of 73 days (ran ge:
51-95). Fi ve ca ses (29.4%) de ve lo ped Dahl Gra de II
pin-tract in fec ti on in pro xi mal pins and tre a ted
with oral an ti bi o tics (se fad ro xil mo no hid rat, 30
mg/kg/day for 7 days) and by changing wound
dressings frequently. Seven pa ti ents re fu sed to flex
the ir kne es over 90 deg re es be ca u se of pa in in first
few we eks pos to pe ra ti vely. By the first month of
fi xa tor re mo val, all the pa ti ents had full ran ge of
mo ti on in hip and kne e jo ints of the af fec ted si de
(Fi gu re 1, 2, 3). On fol low up, no ca ses of no nu ni -
on, ma lu ni on, or li mi ta ti on in ran ge of mo ti on for
hip and kne e jo ints we re no ted. Ro ta ti o nal de for -
mity was not se en in any ca ses, and ave ra ge an gu -
la ti on at frac tu re si te was 3.4 deg re es in AP pla ne
and 3.8 deg re es in la te ral pla ne ra di og raphs (ran ge
0-8 deg re es). One child (5.9%) had mid  di aph yse al
ref rac tu re two months af ter re mo val of fi xa tor du -
e to a se cond fall. The re was no over growth but
thre e pa ti ents (17.6%) we re de tec ted to ha ve tru e
short ness of 0.5 cm which was me a su red on di rect
vi ews. 

DIS CUS SI ON

It is well known that  he a ling and re mo de ling even
with an gu la ti on en su e in all pe di at ric frac tu res. For
this re a son, hip spi ca cas ting is most com monly
used met hod in pe di at ric fe mo ral frac tu res.3-5 Be-
si des dif fi culty in con trol of align ment and limb
shor te ning, li mi ta ti on in jo int mo ti on and am bu la -
ti on are the di sad van ta ges of cas ting. So me aut hors
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sug ges ted va ri o us sur gi cal met hods al ter na ti ve to
hip spi ca cas ting. Most frequently sug ges ted ones
among them inc lu de elas tic na il, os te osyn the sis
with pla te, ri gid in tra me dul lary pin fi xa ti on, and

os te osyn the sis thro ugh ex ter nal fi xa tor. Ex ter nal
fi xa ti on is an ea sily app li cab le and minimally in va -
si ve met hod which can be pre fer red in pe di at ric
frac tu res. In our study, our aim was to eva lu a te the

Turkiye Klinikleri J Med Sci 2010;30(5) 1545

Orthopedics and Traumatology Bülbül et al

FIGURE 1: Preoperative and postoperative roentgenograms and functional status of our case.

FIGURE 2: Preoperative and postoperative roentgenograms and functional status of our case.

FIGURE 3: Preoperative and postoperative roentgenograms and functional status of our case.



re sults of ex ter nal fi xa ti on on the ra te of uni on, ma -
lu ni on, limb length dis cre pancy, ref rac tu re and
comp li ca ti ons in pe di at ric fe mur frac tu res.

It is pro po sed that early we ight be a ring and dy-
na mi za ti on as so on as pos sib le wo uld pro mo te cal lus
mi ne ra li za ti on. He din et al. and Mi ner et al. re por -
ted no no nu ni on, ma lu ni on or de la yed uni on  af ter
ex ter nal fi xa tor app li ca ti on.6,7 Alt ho ugh, it is shown
that dyna mi za ti on of ex ter nal fi xa ti on for pe di at ric
fe mur frac tu res had no sig ni fi cant ef fect on ti me to
he a l or fre qu ency of comp li ca ti ons,8 we did not de-
tect any no nu ni on, ma lu ni on or de la yed uni on with
ro u ti nely dyna mi zed ex ter nal fi xa ti on.

Tis su e nec ro sis and soft tis su e mo ti on at pin si -
te are two im por tant fac tors con tri bu ting to pin si -
te in fec ti on. To lo and Alon so et al. re por ted
pin-tract in fec ti on as the most com mon comp li ca -
ti on of ex ter nal fi xa ti on (0.5-42%).9,10 Both the fre-
qu ency of pin si te ca re and type of cle a ning agent
ha ve be en re cently de ba ted. In our study, Dahl
Gra de II pin-tract in fec ti on was se en in pro xi mal
pins of fi ve chil dren (29.4%) and re sol ved with oral
an ti bi o tics (se fad ro xil mo no hid rat, 30 mg/kg/day
for 7 days) and changing dressings frequently. Sin -
ce ex ces si ve use of che mi cal ir ri tants may re sult in
an inf lam ma tory res pon se, we used ste ri le sa li ne

for cleaning the pins. Cu re was en su red in all ca ses
wit ho ut prog res si on to de ep tis su e in fec ti on. The
use of hyd ro xy a pa tite-co a ted ta pe red pins has re-
du ced the ra te of pin tract in fec ti on. Furt her mo re,
cal ling for fre qu ent out pa ti ent vi sits may play im-
por tant ro le in im pro ve ment of per so nal hygi e ne
and both pa ti ent and pa rents’ comp li an ce in ca se of
pin ca re.

To lo9 no ted that limb length dis cre pancy de-
ve lo ped af ter va ri o us tre at ment mo da li ti es in pe di -
at ric fe mur frac tu res, however Ke se men li et al.
re por ted that no such dif fe ren ce was pre sent in
the se ca ses.3,9 0.5 cm tru e short ness was de tec ted
on di rect vi ews in only thre e of our ca ses, yet we
think this per cen ta ge can be neg lec tab le.

Alt ho ugh ca ses of li mi ta ti on in kne e and hip
range of motion we re re por ted in pe di at ric fe mur
frac tu res un der go ing ex ter nal fi xa ti on,6,7,9,11 we de-
tec ted that our ca ses ac hi e ved comp le te ran ge of
mo ti on in ma xi mum thre e we eks af ter comp le ti on
of the tre at ment.

We conc lu ded that ex ter nal fi xa tor app li ca ti on
in pe di at ric fe mur frac tu res could be a go od al ter -
na ti ve met hod in sco pe of less limb shor te ning and
early mo bi li za ti on with minor comp li ca ti ons.
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