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TEPIAHWH: H Myn pooxeuuatog amé tnyv mpodobia
Aaydvia akpolooia éxel ouoxetioBel pe onpavtikh
voonedtnta (Mévo, KIVATIKEG KAl aloBnTIKES SIaTapaxeg
K.4.).

2korrég: Na a&lohoynBel n Aertoupyikdtna twv aiodn-
TIKQV KAl KIVITTKWV VEUPIKWY KAAdwV og raidid kai eqrj-
Boug, PeTd T AN HOOXeUPATOC YIa TNV amokatdota-
on eMeIppdToV v ydbwv.

Aobeveig kai ugéBobdor: 63 aoBeveig, Tou eixav uTToAn-
Bel og Myin pooxeUpatog and v mpdobia Aaydvia
akporooia katd v |2etia 2001-2012, a&iohoyriBnkav
Kal n voonpdtnta otn ddtpia Béon extiprOnke Pdoel
OUYKEKPILEVOU TTIPWTOKOMOU KAIVIKAG emave&gtaong,
OTou eKTIPABNKAv N KIVATIKA KAl aioBnTIkr ArToupyIko-
na.

ArnoteAéouara: ‘Olol o1 emave€etaoBévieg aoBeveig
avéxBnkav v eméppacn, xwpic pelloveg eMMAOKEC,
evw ol ehdoooveg rjtav ouvroung didpkeiag. Aev avi-
XVEUBNKAV VEUPOKIVITTIKEG 1) veupoaiaBnuikég diatapa-
X€G (extdq amd 2 MePITIWOEIS).

Juunepdouata; H Mun pooxelpatog and tnv mpod-
oBia Aaydvia akporooia amotehel aogaly kai agiém-
OTn TIPAKTIKA yia TNV amokdtdotaon yvabompoowr-
KOV eMelppdtov oe maidiatpikoug aoBeveic.

AEZEIX KAEIAIA: Tpdobia Aaydvia akporogia, KivnT-
kétnta, aiodnukdnta, yvabompoowmkd eMefypara,
naidid kai €enpol.

SUMMARY: Bone harvesting from the anterior iliac
crest has been associated with considerable morbidity
at the donor site (pain, gait and sensory disturbances).
Aim: To evaluate the motility and sensory function,
served by nerves passing through the anterior iliac
crest, as an expression of the overall morbidity of the
procedure, when performed in children and adoles-
cents for grafting of maxillofacial defects.

Patients and methods: 63 consecutive patients, submit-
ted to bone harvesting from the anterior iliac crest
from 2001 to 2012, were evaluated and motility and
sensory function at the donor site were assessed, based
on a specific protocol of clinical re-examination.
Results: All respondent patients tolerated the proce-
dure, without major or permanent complications
regarding motility and sensory function at the donor
site, whereas minor complications were of short dura-
tion. No permanent gait irregularities were detected;
Neurosensory dysfunction was registered in 2 patients.
Conclusions: Bone harvesting from the anterior iliac
crest represents a safe and reliable procedure for graft-
ing of maxillofacial defects in pediatric patients.

KEY WORDS: Anterior iliac crest, motility, sensory
function, maxillofacial defects, children and adolescents.
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EIZAIQrH

Ta autoyevr) ootikd pooxelpata €xouv KabiepwOel
ané xelpoupyous dIapdpwy EISIKOTATWY WG TO UAIKS
eKAOYNC YIa TNV AMOKATdotacn OoTKWY eMEIPPETOV
ToIKIANG artioAoyiag (ouyyevr), Tpaupaukd, petd amo
ektopr] xwpokataktnukav e&epyaoiwv kA (Goulet
kal ouv. 1997, Feichtinger kai ouv. 2006, Sandor Kai
ouv. 2006). 2tnv otopatoyvabompoowiky Xwped Yid
HIKOG 0OTIKG EMEIUPATa TPOTIPWVTAI EVOOCTOUATIKES
ddtpleg BEoeig evd yia peyalltepa eMeiypata mpot-
pwvral eEwotopatkég (Testori kar ouv. 2005). Avdpe-
0a ¢’ autég To Aaydvio oatoulv —kai eidikdtepd n TPo-
obia Aaydvia akpologia— éxel agiomoinbel yia v
MUyn pooxeupdtwy o peydAeg ogipég aoBeviv dAwv
TV NAIKIOVY, AOyw TNG OXETIKA eUkoAng mpdoBaong, Tng
anédoang peydhou oatikol Sykou (mepimou 50cm?
@holopuehwdoug oatol), NG Taxelag emavayyeiwor|g
Tou otnv Séktpia B€on Kal Tou XaunAdTEPOU TToCo-
otoU anmopPOPnanG, VK TAUTOXPova SIEUKOAUVE! TV
opaN avatohj twv dovtwv (Mazock kar ouv. 2003,
Kessler kai ouv. 2005, Nwoku kar ouv. 2005, Freilich ka
Sandor, 2006, Kager kar ouv. 2006).

Qotéoo, N Myn pooxedpatog and tny mpocdia Aayo-
via akpoAo®ia éxel ouoxetaBel e onuavtikr voonpdtn-
1a (aipoppayia, mévog, diatapaxég Pddiong, BAGPN
aioBnukwy veupikwv KAddwv), (Marx kar Morales, 1988,
Eufinger kar Leppédnen, 2000, Nkenke kar ouv. 2004,
Kager kai ouv. 2006, Schaaf kar ouv. 2010, Barone ka
ouv. 201 1). MNapd v mAinBwpa mpooTteAdoewy Kar Texvi-
K@V, TIoU €xouv epappooBel yia v peiwon twv emmio-
kv autwv (Panos, 1981), eAdxiota Sedopéva éxouv
kataypagel otnv oxetkr PiBAoypagia, agpevdg doov
apopd otV eKTIPNON TG AEToUpYIKATNTAG Twv aiodnT-
K@V Veupwy, Tou dIEpXovtal armd TV TEPIOXT| KAl AQETE-
pou doov apopd tnv emiteu€n tou KaAltepou duvatou
AertoupyikoU amotehéopatog (Un umofBonBolpevn BAdI-
on, emotpoer| oe abAomaidIEg), 1diaftepa oe Taidid.

Ta aiobnukd velpa, mou digpxovtar and v mpdabia
Aaydévia akporogia eival to Aayovolmoydotpio, to
AayovoBouBwvikd Kkar to TAdylo unpodepuatikd veupo
(Ex. 1). To Aayovoimoydotpio kai 1o AayovoBouPwvi-
K6 veUpo expuovtal and Tg mpdabieg piCeg Tou dwdE-
katou Bwpakikol (@12) kal Tou TEWToU 0o@EUikoU
omovdurou (O1), mopelovtal mapdMnia —to Aayovol-
moydotpio uPnAdtepa amd 1o AayovoBoufwviké— Kal
avadlovtar and 1o €Ew xehog tou peiCovog Yol
HUSG, pepdpeva i Tou TETPdywvou oo@uikoU HudG.
Mdvw and to omiobio TprnudpIo g Aaydviag akpo-
Aogiag to Aayovouroydotpio veUpo Oiamepvd v
€KPUON Tou eyKAPOIoU KOINAKOU HUGG Kal TTOPeVETal
TIPOG Ta TMPOow PETaly eykdpoiou kai €é0w Ao&ou Kol-
NakoU pudg, mapdMnAa kal og amootaon TeP(Tou
[,5cm and v Aaydvia akporopia evw Sivel kar évav
mAdylo Seppatikd kKAGSo yia To Séppa TG TAdyIAg

KoAduPog N. kar ouv./Kolomvos N. et al.

INTRODUCTION

Autogenous bone graft has been established among
surgeons of various specialties as the graft material of
choice in the reconstruction of osseous defects of var-
ious origin (congenital, traumatic or after excision of
space consuming lesions), (Goulet et al. 1997,
Feichtinger et al. 2006, Sandor et al. 2006). In the max-
illofacial region intraoral donor sites are usually pre-
ferred for small osseous defects whereas extraoral
ones are selected for larger deficits (Testori et al.
2005). Among extraoral donor sites the iliac bone —
and especially the anterior iliac crest — has been used
for bone grafting in large series of patients of all ages
thanks to its accessibility and the possibility to harvest
comparatively large amounts of bone (approximately
50cm? of corticocancellous bone) with rapid revascu-
larization and low resorption rate, as well as ability to
ease uneventful eruption of the teeth at the recipient
site (Mazock et al. 2003, Kessler et al. 2005, Nwoku et
al. 2005, Freilich and Sandor 2006, Kager et al. 2006).

However, bone grafting from the anterior iliac crest has
been associated with considerable morbidity (bleeding,
pain, gait irregularities, injuries to sensory nerves),
(Marx and Morales 1988, Eufinger and Leppanen 2000,
Nkenke et al. 2004, Kager et al. 2006, Schaaf et al.
2010, Barone et al. 201 I). Although different approach-
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Eic. I: 2xnuaukr| ameikdvion tng mopeiag Tou Aayovoimoydotpiou,
AayovoBouBwvikoy kai TAdyIou HNeodepuatikol VEUPOoU Kai OXEaN
Toug pe TV Mpdobia Aaydvia akpohogia (kékkivo) (Tporomoinon
amé Sobotta, 1998).

Fig. 1: Draft representation of the course of the iliohypogastric,
ilioinguinal and cutaneous lateral femoral nerves and their
relationship to the anterior iliac crest (red) (Modified from Sobotta,
1998).
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Neupoloyixr extiunon/Neurological evaluation

yhoutiaiag xwpag, avtiotoixa mpog v omiabia Aaydvia
dkavBa. To AayovoPBouPwvikd velpo Siamepvd Tov
eykdpolo KoINakd pu peta&l péoou kai mpdaobiou Tol-
TNHopiou TG Aaydviag akpoAogiag Kai ToPeUeTal mPOG
Ta TPOoW OXedOV QATTTOPEVO OTNV AQySvVId AKPOAO-
ofa. 2tV ouvéxeid, Ta dUo velpa diamepvolv Katd
ogipd ToV €0w Kal €Ew KOINAKS U KAl QEPOVTAl UTTO-
8dpia, amooxiCépeva oToug TEAKOUG OgppaTIkoUg KAG-
doug toug. To Aayovoiumoydotpio veupwvel TV umoyd-
OTPIA XWPA EVW TO AAYoVOBouPBwVIKS VEupwvel TV dvw
TIEPIOXT| TNG €0w €emMEAveIag Tou Uneou kal To Oéppa
TV €8w yewnuKwv opydvwy. To TAdyio unpodepuat-
K& velpo avaduetal emiong amd to €5w xefhog Tou Yei-
Covog Yoitn pudg kar mopeletal enf Tou Aaydviou HUOG
péxpr TV mpdobia dvw Aaydvia dkavBa, émou Sigpxe-
Tal kKdtw amd tov Poufwvikd olvdecpo kal @Epetal
otV €&w em@dveia Tou pnpou, rou Kai divel Toug Teh-
KoUg deppatikoug kAadoug tou (Katpitong kai [arma-
démouhog 1991, Sobotta 1998, Last 1999) (Eik. 2a-p).
2KomdG G Tapouoac peAEtng eivar va a&loloyroel
NV veupohoyikr katdotaon (Aertoupyikdtnta aiodnu-
KOV KAl KIVATIKOV VEUPIKWOV KAAdwV) otnv §dtpia Béon
aoBeviv maidikAg kar eenPIkAG NAIkiag, Tou efxav uto-
BAnBel oe Myn ootikoU pooxelpatog amd v mpod-
oBia Aaydvia akpologia yia tnv amokatdotaon yvabo-
TIPOCWTTIKWY EMEIYPATWY.

AYOENEIX KAl ME©GOAOI

To uNKkd NG perétng mepihapPdver 63 acBeveic (41
ayopia Kkar 22 kopftaia), ol ormoiol umoBAOnkav oe

Eik. 2: Aepuatikég TepIoxég Katavoprg Twv aiobnukdv KAASwv,
TIou Xxopnyouvtal and 1o Aayovouroydotpio (KOKKIVOG KUKAOG), TO
AayovoBouBuwvikd (pdoivog KUKAOG) Kal To TAGYIO HNeodeppatikd

veupo (HmAe KUKAOG). a. Mpdabia droyn, . MAdyia droyn.
Fig. 2: Skin areas, where sensory branches provided by the
iliohypogastric (red circle), the ilioinguinal (green circle) and the
cutaneous lateral femoral nerve (blue circle) are distributed. a.
Frontal view, b. Lateral view.

Tépog 14, No 1, 2013/Vol 14, No 1, 2013

es and techniques have been applied to minimize the
overall morbidity (Panos, 1981), little has been report-
ed in the pertinent literature, regarding either sensory
function at the donor site or attaining the optimal func-
tional outcome (unassisted ambulation, return to sport
activities), especially in children.

The sensory nerves that pass through the anterior iliac
crest are the iliohypogastric, the ilioinguinal and the
cutaneous lateral femoral (Fig. |). The iliohypogastric
and the ilioinguinal nerves originate from the anterior
roots of the twelfth thoracic (T12) and the first lumbar
(LI) vertebrae, run parallel — the iliohypogastric higher
than the ilioinguinal — and emerge from the outer rim
of the greater psoas muscle, lying upon the quadrate
muscle of the loins. Above the posterior one third of
the iliac crest the iliohypogastric nerve pierces the ori-
gin of the transverse muscle of the abdomen and runs
for- and in-ward, between the transverse and the inner
muscles of the abdomen, parallel to and [.5cm away
from the iliac crest, providing a lateral cutaneous branch
for the skin of the lateral gluteal region, just opposite
the posterior iliac spine. The ilioinguinal nerve pierces
the transverse muscle of the abdomen between the
median and anterior one third of the iliac crest and runs
forwards and inwards, almost adjacently to the iliac
crest. Then, both nerves pierce sequentially the inner
and outer muscles of the abdomen and run subcuta-
neously, ramifying to their final cutaneous branches.
The iliohypogastric nerve serves the hypogastric region,
whereas the ilioinguinal nerve serves the upper inner
surface of the thigh and the skin of the outer genitals.




MUyn pooxeUpatog and v mpdabia Aaydvia akporo-
@fa Mpo¢ amokatdotaon eMeIpPdtwy Twv yvdbwy oto
Noookopeio MNMaidwv «1. & A. Kupiakouy», amd tov
lavoudpio tou 2001 péxpr tov ZeméuPpio tou 2012.
>€ 48 aoBeveig To pdoxeupa xpnorgoroliBnke yia v
arokatdotaon povémieupng  yvabolmepwiooxXiotiag,
oe 8 yia anokatdotaon apgimeupng yvabolmepwio-
oxiotiag, og évav yia TV amokatdotacn eMefupatog
pETd amd ektopr] 0oTEOPAAOTWHATOC TG KATW yvabou,
oe 3 PETd amd eKTOWr KEVIPIKOU VYIYAVIOKUTIAPIKOU
KOKKIWUATOG, ot évav petd amd extopr] adapavivo-
BAaotikoU Ivapatog Kal og 2 aoBevelc xpnaoiporoiron-
Ke wg emévBeto (oe évav pe olvdpopo Treacher-
Collins kar og évav yia v di16pBwaon acuppeTpiag g
Kkdtw yvabou) (Mivakag I).

[Névte aoBeveic pe yvabolmepwiooxiotia (#4, 7,9, 12,
46) uroPABnKkav otnv dia emépPaon deltepn @opd,
pe Ayn pooxelpatog amd tnv apiotepr] Aaydvia
akpologia kai mdh —kabwg pia deltepn SlopBuwtikn
emépPaon kpiBnke avaykaia yia tnv amokatdotaon twv
APXIKWV EMEIPPATOV— PE ATOTEAECHA O OUVONKAOG
apIBPdG Twv emepfBdoswv Myng Aaydviou pooxelua-
TOG va avépxetal oe 68.

Xelpoupyikr Texvikn

‘Ohol o aoBeveic urofABnkav o AN TPOoEYXEIPN-
K €Aeyxo, TIoU oupTepieAdpPBave KAIVIKY Kal aKTivo-
ypaeikr e&€taon (avopapiky akuvoypagia, 3D-CT
omAayxvIKoU Kpaviou Kai aktivoypdgia apiotepng Tpo-
ofiag Aaydviag akporopiac). Ma v Afgn Tou Aaydvi-
oU HooXeUatog epappdadnke n idia texvikr) (KoAdy-
Bog kar ouv. 2010) amd diagopetikolg Xelpoupyouq
G id1ag xelpoupyikig opddag, ol omoior gpydobnkav
otov 610 xelpoupyikd xpdvo oe &dtpia kal SékTpIa
Béon. Me tov aoBevr| oe Utrta Béon pe ehappwg avu-
YwpEVO TO apiotepd NuIPdEIo TNG TTUEAOU avayvwpi-
obnke kai onudvlnke n apiotepry MPoobia Aaydvia
akpologia. H topr) oxedidobnke akpifwg mdvw otnv
akpohopia pe Sidtaon tou S€ppatog MEOG Ta £0w,
wote va PeAtiwbel n B€on g oulig. Akohoubnoav dia-
doxikd umoddpia €yxuon Siahdpatog (Mdokdivn e
adpevahivn 1:200.000 kar guoioloyikdg 0pdg oe ava-
Aoyia I:1), Sievépyeia toprig prikoug 4-5cm  petagu
mpoobiag kai omioBiag dkavBag kar apBAeia katd otpw-
pata amokAMnon Tou urodopiou 1I0ToU Kal Twv HUOTTE-
PITOVIAKWY TIPOOPUOEWY (TTPOG amo@uyr| KAKWOoNG Tou
TAdylou pnpodeppuatikoy, Tou AdyovoBouBwvikoU Kal
Tou TAdyIou Sepuatikol kKAadou Tou Aayovoutoydotpl-
ou velpou) Kal TENOC TOU TIEPIOCTEOU, TIPOKEIUEVOU VA
arokaA\u@Bel n €ow emgdveia Tou Aaydviou ootou. Ta
mpoavagepOévia velpa TPOQUAAXBNKav pe v e1od-
ywyr] evdg TIAdTEoG Kal apBAéog aykiotpou (tdmou
diver) ev o dvw Splo NG ooteoTopiag MEAYHATOTTON-
ABnke akpIBWG kétw amd v KAtw akpr g medodiag
Aayoviag akporopiag. Ooteotepdxio oxripatog opbo-

KoAduPog N. kar ouv./Kolomvos N. et al.

The cutaneous lateral femoral nerve also emerges from
the outer rim of the greater psoas muscle and runs
upon the iliac muscle up to the anterior iliac spine,
where it passes beneath the inguinal ligament and runs
upon the outer surface of the thigh, providing its final
cutaneous branches (Katritsis and Papadopoulos 1991,
Sobotta 1998, Last 1999) (Fig. 2a-b).

The purpose of the present study was to evaluate the
neurologic state (including motility and sensory func-
tion) of the donor site in pediatric patients (children
and adolescents) who had been previously submitted
to bone grafting from the anterior iliac crest in order to
reconstruct maxillofacial defects, mostly clefts.

PATIENTS AND METHODS

The material of the study consists of 63 consecutive
patients (41 male and 22 female) who had been sub-
mitted to bone grafting from the anterior iliac crest, in
order to reconstruct defects of the jaws, at the “P. and
A. Kyriakou™ Children’s Hospital, from January 2001 to
September 2012. Harvested grafts were used to recon-
struct deficits of the jaws, associated in 48 cases with
unilateral cleft palate, in 8 cases with bilateral cleft
palate, in one case with mandibular osteoblastoma, in 3
cases with central giant-cell granuloma and in one case
with ameloblastic fibroma; moreover, in 2 patients (one
case of Treacher-Collins syndrome and one case of
mandibular asymmetry) the harvested graft was used as
an onlay (Table ).

Five patients with cleft palate (#4, 7, 9, 12 and 46)
were operated upon twice, raising the total number of
iliac bone harvesting procedures to 68. In these patients
grafts were harvested from the left anterior iliac crest
for a second time, as part of a corrective procedure
that was considered mandatory for the adequate
reconstruction of the original defects.

Surgical technique

All patients underwent complete preoperative assess-
ment, including clinical and radiographic (panoramic x-
ray, 3D-CT of the facial skeleton and left anterior iliac
crest x-ray) evaluation. Surgical procedure for iliac bone
harvesting was performed under the same standardized
approach (Kolomvos et al. 2010) by different maxillofa-
cial surgeons of the same surgical team who operated
simultaneously at both the recipient and donor sites.
With the patient in the supine position and a buttocks
roll placed under the ipsilateral side, the left iliac crest
was identified. The incision line was made on top of the
crest while the skin was rolled mesially, in order to
improve the appearance of the scar. A solution of lido-
caine with epinephrine 1:200.000 and normal saline |:1
was infilttrated thoroughly in the subcutaneous tissues
and a 4-5cm long incision was made along the skin lines

Apxeia EMnvikrig Ztopatikrig & NvaBompoowrikrig Xeipoupyikig/
Hellenic Archives of Oral and Maxillofacial Surgery




Neupoloyixr extiunon/Neurological evaluation

Nivakag 1: EmdnuioAoyikd kat KAVIKA dedouéva TV AoBeV®Y, TIOU OUMTEPINPONKAY OTn UEAET.

No. Hhikia

(m)
1 19
2 11,5
3 11
4 11
9 11
6 14
7 14
8 15
9 11
10 10
11 15
12 11
13 10
14 11
15 10
16 8,5
17 10
18 8
19 8
20 9
21 8
22 11
23 14
24 13
25 10
26 10
27 12
28 12
29 14
30 9
31 12
32 11
58 11
34 10
B85 12
36 8
37 12
38 11
39 10
40 12
41 12
42 14
43 12
44 11
45 14
46 11
47 10
48 16
49 11
50 16
51 12
52 11
53 12
54 14
515 11
56 7
57 16
58 13
59 14
60 15
61 11
62 10
63 15

Ao

>>>0>>2>200>0>>0>>2>2>20>2>200>>>2>2>200>>>>2>200>000>>>2>00>2>0>2>2>2>2>00>2>2>2>00

Tomog eMeipparog

Zxlotia
rxlotia
>xlotia
>xlotia
Zxlotia
Zxlotia
>xlotia
>xlotia
xlotia
Zxlotia
Zxlotia
>xlotia
>xlotia

Kevt. ytyavt/ko Kokkiwua
Zxlotia
Treacher-Kollins
>xlotia
>xlotia
>xlotia
Zxlotia
Zxlotia
>xlotia
>xlotia

Kevt. ytyavt/ko Kokkiwua
Zxlotia
rxlotia
>xlotia
>xlotia
Zxlotia
Zxlotia
Zxlotia
>xlotia
xlotia
Jxlotia
Zxlotia
AdapavtivopA. ivwpa
>xlotia
rxlotia
Zxlotia

Kevt. ytyavt/ko Kokkiwua
>xlotia duew
OoteoBAdoTwUa
rxlotia
Zxlotia
Zxlotia
>xlotia
>xlotia duew
>xlotia appw
Zxlotia auew
>xlotia
>xlotia
>xlotia duew
>xlotia
Jxlotia appw
Zxlotia
>xlotia
Jxlotia
Jxlotia appw
Zxlotia daupw
>xlotia
>xlotia
>xlotia
Aouppuetpia

(6mou: A = dppev, © = OAAU, AM. = dev POoNALE)
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OXI
OXI
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Table 1: Demographic and clinical data of the patients, included in the study.

No. Age Sex | Deficit type Follow-up period Time to ambulation | Time to sport activities Sensory disorder
(years) (months) (days) (days)

1 19 F | Cleft 133 3 30 None

2 11.5 F | Cleft 132 3 30 None

3 11 M | Cleft 118 2 30 None

4 11 M | Cleft 108 10 30 None

5 11 M | Cleft NR

6 14 M | Cleft 114 3 15 None

7 14 F | Cleft NR

8 15 F | Cleft 113 7 30 None

9 11 M | Cleft 72 8 30 None
10 10 | M | Cleft NR
11 15 | M | Cleft 72 2 30 None
12 11 M | Cleft NR
13 10 | M | Cleft Cleft 60 7 20 None
14 11 F | Central giant-cell granuloma 66 7 7 None
15 10 | M | Cleft 79 2 20 None
16 85 | M | Treacher-Collins 88 15 20 None
17 10 F | Cleft 57 7 90 None
18 8 F | Cleft NR
19 8 | M | Cleft 75 2 30 None
20 9 | M | Cleft 76 2 30 None
21 8 | M | Cleft 54 2 90 None
22 11 M | Cleft 60 2 30 None
23 14 F | Cleft NR
24 13 | F | Central giant-cell granuloma 68 7 45 Meralgia paresthetica
25 10 F | Cleft 54 2 15 None
26 10 | M | Cleft NR
27 12 F | Cleft 63 10 30 None
28 12 F | Cleft 63 3 15 None
29 14 | M | Cleft 60 20 30 None
30 9 | M | Cleft 59 8 30 None
31 12 | M | Cleft 54 3 30 None
32 11 M | Cleft 54 7 30 None
33 11 M | Cleft 54 4 10 None
34 10 F | Cleft 54 2 30 None
85 12 F | Cleft 103 7 30 None
36 8 | M | Ameloblastic fiboroma 54 3 15 None
37 12 | M | Cleft 54 & 15 None
38 11 M | Cleft 54 2 30 None
39 10 | M | Cleft 53 2 30 None
40 12 | M | Central giant-cell granuloma 51 2 20 None
41 12 | F | Cleft (bilateral) 51 2 60 None
42 14 F | Osteoblastoma 51 2 10 None
43 12 | M | Cleft 50 2 30 None
44 11 M | Cleft 43 2 10 None
45 14 F | Cleft NR
46 11 M | Cleft 37 2 45 None
47 10 | M | Cleft (bilateral) NR
48 16 | M | Cleft (bilateral) NR
49 11 M | Cleft (bilateral) 35 2 10 None
50 16 F | Cleft 34 8 20 None
51 12 | M | Cleft 31 3 10 None
52 11 | M | Cleft (bilateral) 31 2 20 None
59 12 | F | Cleft 28 2 30 None
54 14 | M | Cleft (bilateral) 25 2 20 None
585 11 F | Cleft 23 2 30 None
56 7 F | Cleft 19 2 20 None
57 16 | M | Cleft 19 2 20 None
58 13 | M | Cleft (bilateral) 19 3 20 None
59 14 | M | Cleft (bilateral) 16 2 20 None
60 15 F | Cleft 10 2 60 None
61 11 M | Cleft 7 3 7 None
62 10 | M | Cleft 4 2 30 Cutaneous lateral femoral hypoesthesia
63 15 | M | Mandibular asymmetry 2 2 25 None

(where: M = male, F = female, NR = non-responded)
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ywviou apalMnioypdppou kar embuuntwy Slaotdoewy
eNjeBn pe v BoriBeia ooteoeyyAuEidwy Kar 0oTeoTd-
POV XelpdG eV EMMAEOV OTIOYYWOEG OOTOUV CUME-
xOnke pe v xprion koxAiapiwv (Eik. 3). Akohoubnoe
oxohaotikr aipdotaon kai cuppder oe 4 oTpWpata
(vicryl 3.0 yia ouykheion Teplootéou Kal TiepIToviag,
vicryl 4.0 otov umoddpio kai nylon 4.0 oto &éppa).
[Napoxéteuon tomoBetriBnke oe EAXIOTEC TTEQITTIWOEIG
eV EAAPPOG TMeaTIKOG eMidec oG epapudabnke emf 24
OPES YIa TNV TIPOANYN OXNUATIoHOU OpPWUATOG. Ta
Seppatikd pduuata apaipédnkav petd amd 10 nuépec.
>toug aoBeveic ouotiOnke otadiakr Kivntomoinon v
Seltepn peteyxelpnuik NPépa, amoxr] amd To oxoAeio
enl pia eBoopdda kar and abAnukég dpaotnpIdTTeg
enf évav prjva.

‘OMor o1 aoBeveic umoBAiOnkav oe mpokabopiopévo
TIPWTdKOMO KAIVIKAG emavegétaonc, Tou epieAdufave
EKTIINON TNG KIVNTIKAG Aertoupyiag Tou oUoTtoixou Katw
dkpou Kal E\eyxo NG aloBNTKSTNTAG TWV TIEPIOXWY,
TIOU VEup®vovTal amd KAASoUG Twv dlepXOpevwyY amd
10 Xelpoupyikd medio g ddtpiag Béong velpwy, 2
prveg éwg |12 xpdvia petd v emépPaon.

KAvikr) e€€taon

A) Aeiroupyikdtnta aiobnTiK&v VEUPIKWY KAGSwv
(aiobnuikdtnra): H emmolig aiobnukdtnta, mou e&a-
o@ahiCetal amd to mAdyio unpodepuatikd, To Aayovo-
BouPwvikd kai tov TMAdyio deppatikd kKhddo tou Aayo-
voUmoydotpiou velpou, eEetdobnke e TV exkTiunon
NG aioBnong mévou Kai aerg atnV TIEPIOXT KATAVO[AG
Twv K\Swv autwv. Eidikdtepa, agiohoyriBnke n avti-
dpaon tou acBevolq otnv emaer] pe TEPIOOOVTIKA
HAAN (avtiAnwn mévou) kar pe toAumo BdpPakoc (avti-
Anyn arrukoy aioBipatog) (Eik. 4a-B), mou cuoxetiCo-

PNPodEPHATIKS VEUPO (UMAE KUKAOG).

(blue circle).
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between the anterior and the posterior iliac spine. Blunt
dissection of the subcutaneous tissues, the musculofas-
cial attachments (to avoid injuring the cutaneous later-
al femoral, the ilioinguinal and the lateral cutaneous
ramus of the iliohypogastric nerves) and finally the
underlying periosteum was performed to expose the
inner table of the ilium, immediately below the crest.
The above nerves were preserved by introducing a

Ei. 3: Xeipoupyikri amokdAuyn g €o0w em@dveiag Tou Aaydviou
00toU Kal 0pIoBETNoN Tou TPOG AP OOTEOTEHAxioU akpIBWG
Kdtw amd v Kdtw akpr] g medobiag Aaydviag akporoeiag. Ta
velpa (UMAe ypappr) HETA TNV amokOMNGon Twv JUOTIEPITOVIAKWY
TPOCEUOEWY, TIPOPUAGCCOVTAI HE TNV EI0aYWwYr| EVOG TTAJTEOG Kdal
apBAéog aykiotpou (tdmou diver).

Fig. 3: Surgical exposure of the inner surface of the ilium and
demarcation of the osseous block to be harvested, just below the
ridge of the anterior iliac crest. After blunt dissection of the
musculofascial attachments the nerves (blue line) are preserved by
introducing a wide and blunt clasp (of the diver type).

Eix. 4: Aokipaoia yia v extipnon g avtiAngng agrig (We ToAdmo BApBarkog) oTiG SEPHATIKES TTEPIOXEG KATAVOUAG TwV aloBnTKWY KAGSwy,
TIou xopnyouvtal and: a. To AayovoUmoydoTplo (KOkKIVOG KUkAOG) kar AayovoBouBuwviké velpo (mpdoivog KUkAoG) B. To TAdyIo

Fig. 4: Test applied for the evaluation of tactile sensitivity (with a cotton applicator) at the distribution skin area of sensory branches,
provided by the following nerves: a. iliohypogastric (red circle) and the ilioinguinal (green circle) nerves, b. cutaneous lateral femoral nerve
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Eik. 5: Aokipaoieg extipnong tng KivnTikrg Aertoupyiag Tou ouotoixou e T xelpoupynBeioa Aaydvia akpohogia KAtw okéAoUg
(apiotepd MOdI kabwg oe dhoug Toug acBeveig n Ay pooxelpatog yive amd v aplotepr] mpdobia Aaydvia akpolopia): a. mpdabia
ékraon, B. omioBia éktaon, y. amaywyr, 8. otalpwua, €. oTAPIEN OTO XEIPOUPYNHEVO OKENOG He TautdXpovn aiwpenon tou avtibetou ylpw amd

10 yévaro (Sokiuaoia «meAapyou).

Fig. 5: Tests applied for the evaluation of the motility function of the affected limb (left leg, since all our patients were submitted to bone
harvesting from the left anterior iliac crest): a. anterior extension, b. posterior extension, c. lateral extension, d. crossing, e. standing on the
affected limb while oscillating the other leg around the knee (the “stork test”).

vIal e Tov epebiond eAelBepwv VEUPIKWOV amOAEEwY
(AS- kai C- vav) kal taceolmodoxéwv (Aa-ivwv) avti-
otoixa. EmmAéoy, pe v PoriBeia diafritn e&etdobnke
N emKkErKky alobnukdtnta oTg Tapandve TEPIOXES,
TipokeIgévou va eleyxBel n Aertoupyikdtnta twv Aa-
IVOV.

B) Aertoupyikdtnta kivntikdv veupikwv kKAGSwv (kivnti-
kotnta): Katd v mpoogAeust] Toug TTpog emave&eta-
on ol aoBeveig (kar ol yoveig Toug) pwtribnkav mdoog
XPOVOG (0g NUEPES) Xpeldabnke: ) yia va Tepmaty-
oouv Kai B) yia va Tpgouv fj va emavéABouv oe abAn-
TIKEG Spaotnpidtntes. H kivnuikr) Asrtoupyia agiohoyr-
Bnke emiong pe TV Kataypa@r] XwASTNTag Kai avtahyi-
KAG Pdadiong evw otnv ouvéxela (ntribnke amd toug
aoBevelG va TePMatioouV Kai va TPaypatoroioouy
OPIOHEVEG SOKINATIEG, OUYKEKPINEVA TPEGIHO, aviw-
on okéhoug, Babu kdbiopa pe ta duo ydvata oe emagr),
npoobia kar omioBia éktaon, amaywyr] kal otalpwya
TOU XEIPOUPYNHEVOU OkEAOUG, KaBwg kal otipi€n oto
XEIPOUPYNHEVO OKEAOG HE TAUTOXPOVN AlwPnon Tou
avtiBetou yUpw amd 1o ydévato (Sokiyacia «merap-
yoU») (Eik. 5). Katd tnv extéAeon twv mapandvw Kivri-
oWV onpeiwbnkav Tuxdv diatapaxég, dmwg Tovog,
aiobnua tdong, clicking 1 Meplopiopévn KivnTuKSTNTa.
Téhog, epappdobnre n Sokipacia Thomas yia v
arokdhuyn mlaviig olykapyng Tou Ioxiou: pe Tov
aobBevr| oe Urttia B¢on kataypdgnke omoIadnoTe M-
Suvn avtidpaon katd v kdpyn tou yovatog Kar Ty
€NEN Tou Kekappévou okéhoug Tmpog to otriBog (Peeler
kai Leiter, 2012) (Eik. 6).

AMOTEAEXMATA

MpayuatomoiriBnkav ouvohikd 68 emepfdoeig APng
pooxeUpatog and v mpdobia Aaydvia akpologia oe
63 aoBevelg, nAikiag 8 éwg 19 etwv (Péoog 6pog nA-

wide and blunt clasp (of the diver type) and by placing
the superior border of the osteotomy just below the
inferior ridge of the anterior iliac crest.

A rectangular block of bone with the desired dimen-
sions was removed using a surgical drill and hand
osteotomes, while additional cancellous bone was har-
vested using a curette (Fig. 3). Meticulous haemostasis
was achieved and closure was performed in 4 layers
(3.0 vicryl for both periosteum and fascia, 4.0 vicryl for
subcutaneous tissues and 4.0 nylon vertical mattress for
the skin). Drainage was applied in only a few cases
whereas a light pressure dressing was applied for 24
hours, to prevent seroma formation. Skin sutures were
removed |0 days postoperatively.

Patients were encouraged to gradually mobilize on the
second postoperative day and to abstain from school
for one week and from sport activities for one month.
All patients were submitted to a standardized protocol

I

Eik. 6: Aokipaoia Thomas: kdpyn tou yévatog kai €éAEn tou
KeKappEvou okéoug Tpog To otrjfog.

Fig. 6: The Thomas test applied to our patients: bending of the
knee and traction of the bended leg to the chest.
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kiag 12 €n). 54 amd toug ouvolikd 63 acBeveic (34
ayépia kai 20 kopftola) aviamokpi®nkav otnv mpd-
OoKANOr Hag yia emaveE€taon Kal SUpPTERIAPOnKav
otnv mapovoa Perétn. O péoog xpdvog mapakohou-
Bnon|¢ toug frav 55 prveg (Mivakag ). OAor o1 aobe-
velg avéxBnrav v emépPfaon KaAd, xwpic va onpeiw-
BoUv SleyXeIPNTIKEG 1] PEICOVEG PETEYXEIPNTIKEG EMTIAO-
KEG (avdmmuEn aipatwpatog, opPWHATog 1 KAANG,
poAuvon tou Tpalpatog k.a). Katd v kAivikg emave-
E€taon kataypdenkav ta akdérouba:

A) Aerroupyia aioOnuikdv veupikev kKAddwv: Katd v
agiohdynon g avtiAnyng tou Tévou kai TG AQrg
OTnV TIEPIOXT] TIOU VEUPWVETAl amd TO TIAAyIO Jnpo-
Seppatikd, To AayovoPouBwvikd kai tov TAdyio deppua-
K KAGSO Tou Aayovolmoydotpiou VEUpoU OE Kavé-
vav aoBevr| dev diamotwbnke onpavkr] dupAuvon g
emmoNig aioBnukdtntag ry diatapaxég g (umepal-
06noia, unaiobnoia, avaiobnoia, mapaiobnoia), extdc
ané pia aoBevry (#24) mou mapouoiale mapaioBnoia
OTNV TTEPIOXT] KATAVOWrG Tou TAdyIou pnpodepuatikod
velpou Kal og évav acBevry (#62), dmou miapatnprion-
ke umaioBnoia oto &éppa TG dvw €&w empdveiag Tou
pnEoU (TTAdyio pnpodeppatikd veupo) (Mivakag 1). 2e
kavévav acBevr] Sev Siamotwbnkav diatapaxég g
eMmKETKAG aIoBNUKATNTAG otV TIEPIOXT] KATAVOWNG
TWV TTPOAVAPEPBEVTWY VEUPWV.

B) Aerroupyia kivntikdv veupikdv kAddwv: Agv diarm-
otbnkav diatapaxég g Pddiong fi dMor kivnukof
Tieplopiopof kar n dokiyacia Thomas ftav apvntikr) oe
éhoug Toug e€etacBévteg aobeveic. Katd v ouvé-
vieugn twv aoBeviv diamotwbnke, du o PECOG XPo-
VOG TTOU XpeldoBnKe yia va mepratioouv of acBeveig
Atav 3,5 NUEPEG EVW O PECOG XPOVOG TTOU XPEIdodnKe
yia va tpgEouv 1 va emavéNBouv oe aBAntikég dpaotn-
piétnteg Arav 27 nuépeg (Mivakag 1).

2YZHTHZH

H Ayn pooxeluatog and v mpdobia Aayovia akpo-
hooia amotehel ouvriOn Tpaktiky yia v drokatdota-
on eMelgpdtov Twv yabwv ToikiAng artooyiag (Tmx.
0QeINOPEVWY OE OXIOTIEG I XWPOKATAKINTIKEG eEePya-
ofeg). Av kai n ko euPpuoroyikr] TIPogAeuan Twv
yvabwv pe ta ootd Tou Kpaviou cuvnyopel Bewpntikd
UTIEP TWV KPAVIAKWY HOOXEUPdTWY yIa TV armokatd-
otaon eMelppdtwy Twv ywdbwy, ol Sadove kar ouv.
(1990) emonpaivouv, éu pdMov n oulvBeon Ttou
pooxeupatog (apiBpdg Kuttdpwy, Bloxnpikd otoixeia)
kal Oxi n epPpuooyikr mpoéheuon per se kabopiCel To
TeNkS amotéheopa otnv Séktpia Béon, oe avtiBeon pe
toug Koole kar ouv. (1989) kai llankovan kar ouv.
(1998), mou umootnpiCouv &t TO UPEVOYEVEG KPAVIAKO
HOOXEUUA eVOEXONEVWE TIAPOUCIACEl ONHAVTIKOTEPES
OOTEOETIAYWYIKES IIGTNTEG O OUYKPION HE HOOXEUA-
Ta anod xovopoyevr) 0otd, Owg to Aayovio. H avwrte-
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of clinical re-examination, including evaluation of the
motility function of the affected lower extremity and of
the sensory function in an area, served by nerves that
run through the operative field of the donor site, 2
months to |2 years postoperatively.

Clinical examination

A) Sensory function: The superficial sensory function,
served by the cutaneous lateral femoral, the ilioinguinal
and the lateral cutaneous ramus of the iliohypogastric
nerve was examined through an evaluation of pain and
tactile sensitivity at their distribution region. More
specifically, the patient’s reaction to the tip of a dental
probe (pain) and to a cotton applicator (tactile sensi-
tivity), addressing nociceptors (Ad- and C- fibres) and
mechanoreceptors (Aa- fibres) respectively were regis-
tered (Fig. 4a-b). Furthermore, a two-point-discrimina-
tion examination with the use of calliper was per-
formed in the above-mentioned area, to determine the
function of Aa- fibers.

B) Motility function: During re-examination patients
(and their parents) were asked how much time (in
days) they had needed to: a) unassisted ambulation and
b) running or return to sport activities. Moreover,
motility function was evaluated by recording limp and
antalgic gait; patients were asked to walk and to per-
form certain movements such as running, rising of the
leg, sitting on one’s heels with both knees remaining in
contact, anterior, posterior and lateral extension of the
‘affected’ leg, bending and crossing the affected leg
above the other, as well as standing on the affected
limb while oscillating the other leg around the knee
(the “stork test”) (Fig. 5). The examiners registered any
irregularities such as pain, strain sensation, clicking or
restricted motility, occurring during these movements.
Finally, the Thomas test was applied: with the patients
in the supine position, the examiners recorded any
painful reactions to bending of the knee and traction of
the bended leg to the chest (Fig. 6) (Peeler and Leiter
2012)

RESULTS

A total of 68 anterior iliac bone harvesting procedures
were performed in 63 consecutive pediatric patients
with a mean age of |2 vears (range from 8 to |9 years).
54 of the 63 patients (34 boys and 20 girls) responded
positively to our invitation for re-examination and were
included in the present study. Their mean follow-up
time was 55 months (Table |). All patients tolerated
the operation well and no intraoperative or major
postoperative complications (haematomas, seromas,
hernias or wound infections) occurred. Upon clinical
re-examination were registered the following;

A) Sensory function: Upon evaluation of pain and tac-
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PATNTA TV AQYOVIWV EVavTl TWV KOAVIAGK)V JOOXEUNA-
TV yId TNV arokatdotaon eMelppdtwy twv yvdbwv
éxel emiong unootnexBel and toug LaRossa kar ouv.
(1995).

H oulyxpovn BiBAioypagia BpiBel and pehéteg oxetika
HE TA TTAEOVEKTANATA KAl PEIOVEKTAPATA TNG TTPo0Biag
A g omobiag Aaydviag akpologpiag wg Sdtpiag
Béonc. H mpdaobia Bewpeitar eukordtepa mpoomerdol-
pn, kabwg emtpémnel tautdxpovn enépBaon oe SdtpIa
Kkal &éktpia B€on (EAATIWVOVTAG TO CUVOAIKG XEIPOUP-
yIkO xpdvo kal eEaopaliCovtag dpeon tomobEtnon
Tou pooxelpatog otn Séktpla Béon) evd n oriobia
ouvdudCel tn duvatdtnta AjYNgG peyaAltepou Gykou
HOOXeUNATOG P pIKPOTEPN voonedTNTa, av Kai andi-
Teftal emavatornobémon tou aoBevolq Sieyxeipnukd
oe mpnvry B€on, TTou TIapateivel TOV GUVONKS XeIpoUp-
yiké xpévo (Marx kar Morales 1988, Kessler kar ouv.
2005). Katd toug Mazock kai ouv. (2003) n voonpdtn-
1a ot &dtpia Bgon auEdvetal petd v AfPn Pooxeu-
pdtwv dvo twv 50cm? yia v mpdobia kar mepimou
100-150cm? yia tv omioBia Aaydvia akporogia. ‘Eral,
O anartoUpevog ooTIKOG OyKOG avayetal oe PelCov Kpl-
Tplo emAoyng g &dtpiag Béong: yvaborpoowikd
eMeippata pikpol éwg petpiou peyéboug (50-70cm?)
oe aidiatpikouq aoBeveic eival duvatdv va amokata-
otabolv aoQalwg pe pooxelpata amd v mpoobia
Aaydvia akporogia evw n omioBia mpouudtar ot
TIEQIOOOTEPO  EKTETAPEVA  eMelppata, Tou wotdoo
onaviCouv OTovV OUYKEKPIYEVO TIANBuopd  aoBevav
(Eufinger kai Leppanen 2000, Nkenke kar cuv. 2004).
H mpaypatikr} voonpdtnta oty ddtpia Béon omaviwg
agiohoyeftal emapkw¢ otnv umdpxouoa PBiBAioypagia
EVW 01 KaAd TEKUNPIWHEVEG JENETEG Kal 181aiTepa AUTEG
mou agopoulv maidikd TAnBuoud eival eAdXIOTEG
(Baqain kar ouv. 2009). Akdpn, mapapével aoaeg katd
méoov ol SIAPOPEG TEXVIKEG AMYNG Twv AQyoviwy
HOOXEUPATWY OUOXETICOVTAl JE OUYKEKPIPEVEG ETTITTAO-
kéc (Goulet kar ouv. 1997, Burstein kar ouv. 2000,
Russell kai Block, 2000). Eto, n Ajyn Aayoviwv
HOOXEUUATWY €Xel OUOXETIONE! e eMMAOKEG, TIou dia-
Kplvovtal avdloya e Tov xpovo ekdAAWONG Toug ot
dueoeg (SieyxelpnTKEG) KAl AMWTEPES (HETEYXEIPNT-
KES). O1 dueoeg mepihapBdvouv didtpnon mepitovaiou
(avdrmugn meprtoviudag, KAAN KOINAKOY oTIAdYXVWY),
TapaAuTikd eiAed, omoBorepitovaikd alpdtwpd, oupn-
EIKA Kdkwon, PAGBN dvw yhoutiaiag aptnpiag, Yeu-
doavelpuopa Aaydviwv ayyeiwy, aptneio@AeBiky em-
Koivwvia, PAABN velpwv (MAdyiou pnpodeppuatikoy,
AayovoBouPwvikoy, Aayovolmoydotpiou) kai padikr
anwheia afparog (Catinella kar ouv. 1990, Goulet kar
ouv. 1997, De La Torre kai ouv. 1999, Burstein kai ouv.
2000, Eufinger kai Leppanen 2000, Bents 2002, Boyne
kai ouv. 2002, Danikas kar ouv. 2002, Nkenke kai ouv.
2004, Mischkowski kai ouv. 2006). 2T¢ anwtepeg
OUYKATAA&yovTal Katdypdta tdong tng mpodobiag dvw
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tile sensitivity at the area innervated by the lateral
femoral cutaneous, the ilioinguinal and the lateral cuta-
neous ramus of the iliohypogastric nerves, no significant
impairment of the superficial sensory function or
abnormal qualities (hypoesthesia, hyperesthesia, anes-
thesia or paresthesia) were recorded in any of the
patients, except for a female patient (#24), who exhib-
ited paraesthesia at the area innervated by the lateral
femoral cutaneous nerve and a male patient (#62),
experiencing hypoesthesia of the same nerve (Table ).
The two-point discrimination capacity at the area
served by the above-mentioned nerves was considered
normal in all our patients.

B) Motility function: No gait irregularities or other motil-
ity restrictions were registered in any of our patients and
the Thomas test was negative in all examined patients.
According to the interview data mean time to unassist-
ed ambulation was 3.5 days and mean time to running
or retum to sport activities was 27 days (Table I).

DISCUSSION

Bone harvesting from the anterior iliac crest represents
a frequently performed procedure for the reconstruc-
tion of jaws' defects of various origin (i.e. related to
clefts or space consuming lesions). Although similar
embryologic origin intuitively favors a cranial donor site
for grafting of such deficits, Sadove et al. (1990) point
out that the composition of the graft (number of cells,
particulate size and biochemical elements) instead of
the prior developmental origin per se mostly deter-
mines the final outcome at the recipient site, whereas
Koole et al. (1989) and llankovan et al. (1998) advocate
that a membranous cranial bone graft has possibly high-
er osteoinductive properties than bone grafts from
endochondral sites such as the ilium. The superiority of
liac over calvarial bone in alveolar grafting has also
been supported by La Rossa et al. (1995).

The advantages and disadvantages of bone harvesting
from the anterior or posterior iliac crest are well-doc-
umented in the literature. The anterior iliac crest is con-
sidered more accessible, as it allows simultaneous oper-
ation at the donor and recipient sites by two surgical
teams, thus reducing the operating time and safeguard-
ing the almost immediate insertion of the graft in the
recipient site; the posterior iliac crest combines the
possibility to harvest larger bone volume and is associ-
ated with considerably lower morbidity, even though
the necessity to reposition the patient intraoperatively
lengthens the operating time (Marx and Morales 1988,
Kessler et al. 2005). According to Mazock et al. (2003)
morbidity at the donor site increases significantly, when
harvesting amounts of bone greater than 50cm® from
the anterior and 100-150cm? from the posterior iliac
crest. Thus, the required graft volume is usually high-
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Aaydviag dkavBag, alMoiwon tou ootikoy Treplypdupa-
TOG, XWAOTNTa fj dMeg diatapaxég tng Padiong, avuar-
0Bnuikr| oUAY, emmoArC AofpwEn f dwipo Aaydvio amod-
OTNHA, OPPWHATA KAl AINATWHATA, ETHOVOG TIOVOG
(>3 prveq), mapodikr mapaiodnuky unedAyia kai umai-
06nofa aiobnukdY KAASWY, TwV OTTolwV N CUVOAIKY TTi-
mwon kupaivetar peta&y 10 kar 40% (Porchet kai
Jacques 1996, Burstein kai ouv. 2000, Boyne kar ouv.
2002, Zijderveld kai ouv. 2004, De Riu kar ouv. 2008,
Schaaf kai ouv. 2010, Barone kar cuv. 201 1).

AkSpn, o1 MBavég emmAOKEG TTeplypdpovial wg PeiCo-
veg 1) ehdooovec. 2T¢ peiCoveg ta&ivopouvtar ol -
TIAOKEG, TTOU TTpoKaAoUV onpavtikry avarmnpia i diata-
PaXA NG AETOUPYIKOTNTAC, TIAPATEVOUV TOV XPOVO
voonheiag f amartolv mpdobetn Bepameutiky TTapEp-
Baon kai n enfmwor] toug kupaivetalr petagy 2,5 ka
39% (Russell kai Block, 2000). Q¢ ehdoooveg Bewpou-
VIdl Ol €MMAOKEG, TTOU UTTOXwPOoUV autdpata f petd
and eAdxiotn Bepameutiky| TapéuBaon, xwpic va mpo-
kahoUv poviun avarmnpia f va empedfouv onuavtkd
Vv @ualoloyiky Aeitoupyikdtnta tou acBevouq
(Banwart kai ouv. 1995, Russell kar Block, 2000).
‘Ooov apopd ti¢ diatapaxég g aiobnukdtntag oty
ddtpia Béon petd and Mjyn pooxeluatog amd v
mpdaobia Aaydvia akporogia, mapodikr (<2 eBdoud-
8ec) amwAeia TG AeItoupyIKOTNTAG Tou TAdYIoU HnPo-
Sdeppatikol velpou éxel Tepiypdgel  PiPAioypapikd
pEXpl kai oe mooootd 24% (Laurie kai ouv. 1984,
Nkenke kar ouv. 2004, Barone kai ouv. 2011). O
Baqain kar ouv. (2009) diamiotwoav veupampagia tou
TAdyiou Unpodeppatikol velpou o 8% twv aoBevwy
Toug (2 amd toug 24). Akdun, €xel TIEpIyPAPEl TO KAIVI-
K6 oUvdpopo G «mapaioBnukig unpahyiagy (“meral-
gia paresthetica”), mou mepiAapPBdvel aipwdia, mapar-
oOnoleg ka mévo otnv MpocbiomAdyia em@dveia Tou
pnEoU kai ogeiletal oe 1atpoyevr) BAGPN Tou TAdyiou
pnpeodeppatkol velpou Kkatd v Sidpkeid AfPng
pooxelpatog amd v mpedobia Aaydvia akpologia
(Weikel kar Habal 1977, Massey 1980, Grossman kai
ouv. 2001), evw o Bents (2002) avépepe mepimwon
veupahyiag tou hayovoBouPwvikoU velpou petd amod
mapodpoia emépPaon. Emiong, o mAdyiog Seppatikdg
KAGSo¢ tou Aayovoimoydotpiou velpou eival «eudhw-
TOGY» O€ IATPOYEVEG TPAUNA AOYyw TNG OTEVAG £yYUTNTAG
TOU WE TNV amovelpwon OPICHEVWY KOINAKWY HUWV
(Maigne kar ouv. 1986).

2tV mapouoa peAétn, oe |8 aoBeveic kataypdenke
Ammog mévog otn §6tpia BEon TG TTPWTEG HOVO NUEPES
evw) o kavévav aoBevry Sev diamotwbnke dupiuvon
NG €MMOARG aloBNTKSTNTAG OTIG TIEPIOXES, TIOU VEU-
pwvovtal and to mAdyio unpodepuatikd, To Aayovo-
BouBwvikd kai Tov MAdyio Seppatikd kKAGSo Tou Aayo-
voUmoydotpiou velpou 1 diatapaxég autig (umepeu-
aioBnoia, uraiobnoia, avaiobnofa, mapaicOnoia), ektdg
and 2 MepMMWOoEIG: pia ye mapaiodnukr unpayia kai
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lighted as the major factor upon donor site selection:
small-to-moderate-sized  (50-70cm?®) maxillofacial
defects in pediatric patients can be safely rehabilitated
with anterior iliac crest harvesting, while the posterior
approach is preferred in cases of more extended
defects that are uncommon among this patient popula-
tion (Eufinger and Leppanen 2000, Nkenke et al. 2004).
The true overall morbidity at the donor site is rarely
evaluated in the current literature, while well docu-
mented studies, especially regarding pediatric patients
are few (Baqain et al. 2009). Furthermore, it remains
unclear whether specific harvesting methods and
approaches are associated with certain surgical compli-
cations and outcomes, as a multitude of techniques
have been developed (Goulet et al. 1997, Burstein et
al. 2000, Russell and Block 2000). lliac bone harvesting
has been associated with complications, designated
depending on their manifestation time as immediate
(occurring during the procedure) or farther (occurring
postoperatively). Immediate complications include peri-
toneal perforation (peritonitis, herniation of abdominal
viscera, adynamic ileus, retroperitoneal hematoma,
ureteral injury, superior gluteal artery injury, pseudoa-
neurysm of the pelvic vasculature, arteriovenous fistu-
lae, irreversible nerve injury (lesions of the lateral
femoral cutaneous, the ilioinguinal and the lateral cuta-
neous ramus of the iliohypogastric nerve) and massive
blood loss (Catinella et al. 1990, Goulet et al. 1997, De
La Torre et al. 1999, Burstein et al. 2000, Eufinger and
Leppdnen 2000, Bents 2002, Boyne et al. 2002, Danikas
et al. 2002, Nkenke et al. 2004, Mischkowski et al.
2006). Among postsurgical complications are cited
stress fractures of the anterosuperior iliac spine, bone
contour deficits, limp or other gait abnormalities, con-
spicuous scarring, superficial infection or delayed iliac
abscess formation, seromas and hematomas, persistent
pain (>3 months) and temporary meralgia paresthetica
or hypoesthesia, ranging in incidence from 10% to 40%
(Porchet and Jacques 1996, Burstein et al. 2000, Boyne
et al. 2002, Zijderveld et al. 2004, De Riu et al. 2008,
Schaaf et al. 2010, Barone et al. 201 I).

Moreover, potential complications are described as
major or minor. Among major complications are classi-
fied those that produce incapacitation, significant dis-
ability or impairment of functioning, lengthen hospital-
ization and require additional intervention; their inci-
dence ranges from 2.5% to 39% (Russell and Block
2000). As minor are considered complications that
resolve spontaneously or respond to minor treatment,
without causing permanent disability or interfering sig-
nificantly with the patients’ normal functioning (Banwart
et al. 1995, Russell and Block 2000).

As far as sensory function disturbances at the donor
site are concerned, temporary sensory loss associated
with the lateral femoral cutaneous nerve has been
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pia pe umaioBnoia oto &€ppa NG dvw €Ew emodveiag
TOU pNPEoU, TToU VEUPWVETAl amd To TAAYIo pnpodep-
patkd velpo. Emiong, oe kavévav acBevr) dev diarm-
otbnke diatapax TG EMKPITKAG aloBnuKSTNTag
(Aa-iveg) otnv TepIoxr| KaTavoung Twv TpoavagepBé-
VIWV VEUPWY, TIou eAéyxBnke pe tnv PoriBeia diaBr:
n aduvapia didkpiong dUo tautdxpova epebifopevwv
onpeiwv og amdotaon peyalitepn twv 2mm Bewpeftal
w¢ maBoroyikr) Siakprtkr agry (emkprtikr aiobnuikdtn-
10), énwg umodeikvietal and toug Ghali kar Epker
(1989). H pn diarfotwon PAGRNG twv KAGOWY autwy
pmopel va amodobel ev pépel OTNV TIPOCEKTIKY Xel-
poupyikry Texvikr (TMAdyla topr] kal katd otpwudata
TIAPACKEUr] HEXPI TO TEPIOOTED), OTIWE EMONPAivouV
kal ol Mischkowski kar ouv. (2006), kabwg kai otov
OXETIKA TIEPIOPIOPEVO GYKO HOOXEUHATOC, TTOU amdartr-
Bne otoug aoBeveic TG MapoUoag PEAETNG.

Metd v Myn pooxelpatog and v mpdobia Aayo-
via akpoAogia n diatapaypévrn avatopikr] CUVEXEID Kal
epPlopnxavikr) tou Aaydviou ootol pmopel va aAholw-
Ofl TNV KATavopr| OUVAPEWY KAl TNV «ATOTEAEOUATIKO-
TNTa» TOoU JuikoU UTTooTPWHATOG Tou dneoy, e aro-
TEAEOPA TNV TTPOKANON HETEYXEIPNTIKWY OIaTApaxwV
MG Pddiong, omwg xwAdtnta 1 avtahyikr Badion
(Howard kar ouv. 2004). EmmAéov, n kdkwor tou Aayo-
VIOU HUOGG UTTOpPEl va odnyroel o€ @Aeypovr| Tou Wei-
Cova Yoftn PJUdG, TIPOKAADVIAG ETMIONG PETEYXEIPNTIKO
névo kar diatapaxég tng Padiong (Sandor ouv. 2006).
H amouoia diatapaxwv tng Bdadiong 1} dMwv onpeiwv
Kal OUPTMWHATWY KIVNTIKAG OUOAEITOUpPYIag oOToug
aoBevelc g mapovoag peAétng eivar Suvatdv va aro-
500el agevdg atnv MPOCEKTIKY EQAPOYr| HIAG OXETIKA
OUVINENTIKAG XEIPOUPYIKAG TIPOOTTEAdONS (dtpaupati-
Kr] arTOKOMNON TIEPIOOTEOU KAl AKPIBAG EMAVACUPTIAN-
olaon Twv PUWV) Kal apeTépou otnv a&loonueiwn
duvapiky TG emolAwong Kal dmokatdotaong Twv
10TV, TIOU XapaktnpeiCel ta maidid Kar Toug eerjBouc.
Emfong, pe v epappolépevn otoug acbBevelq g
TIapoUoag HEAETNG XEIPOUPYIKY TEXVIKY, OTIoU TO dvw
Oplo TG ooteoToHag ekteAeital akpIfwe Kdtw amd v
KAtw akpry g mpdabiag Aaydviag akpolopiag, dev
aMOIGVETal TO 00TIKG TEPfYPAPHA TG AKPOAOPIAG Kal
dev emmpedletal 1o au€nukd Kévipo Tou Aayoviou
(dvw Aaydvia akporopia) (Risser 2010).
Meteyxeipnukdg mévog ry ducavegia avagépovtal
ouxvd avdpeoa OTiG EMMAOKEG NG Ajyng pooxeUpua-
To¢ and v Mpdobia Aaydvia akporoia. H extigdpe-
VN €MMwon tou Tévou SIaeépel onpavtikd, avaioya
pe Tov oplopd kai tnv diafdBpior| tou, Tov Xpdvo ema-
veE€taong PETd v emépBaon, TV XeIPOUPYIK TEXVI-
Kr), kaBw¢ kar v AapPavépevn TEPIEYXEIPNTIKA avaA-
YNTKA aywyr}, Tou xapaktnpeiCouv kdBe peiétn (Goulet
kal ouv. 1997, Jager kai ouv. 2005). H amouoia cofa-
poU emfgovou mévou (Sidpkeiag peyalitepng twv 2
eBdouadwv) f dAMwv peildvwy emMMAOK®V otoug aobe-

KoAduPog N. kar ouv./Kolomvos N. et al.

reported in up to 24% of the patients undergoing bone
harvesting from the anterior iliac crest (Laurie et al.
1984, Nkenke et al. 2004, Barone et al. 201 1). Bagain
et al. (2009) reported neurapraxia of the lateral
femoral cutaneous nerve in 8% (2 out of 24) of their
patients. Moreover, the clinical syndrome of “meralgia
paresthetica” has been described in the literature; this
includes numbness, paresthesias and pain in the antero-
lateral thigh and is likely to occur after iatrogenic dam-
age of the cutaneous lateral femoral nerve during ante-
rior iliac crest bone harvesting (Weikel and Habal 1977,
Massey 1980, Grossman et al. 2001). Bents (2002) has
reported a case of ilioinguinal neuralgia after a similar
procedure. Also, the lateral cutaneous ramus of the ilio-
hypogastric nerve may be susceptible to local iatrogenic
trauma, due to its close relationship with the aponeu-
rosis of certain abdominal muscles (Maigne et al. 1986).
In the present study, mild acute pain at the donor site
during the first postoperative days was registered in 18
patients, while no impairment of the superficial sensory
function (hyperesthesia, hypoesthesia, anaesthesia, pares-
thesia) was recorded in areas, innervated by the cuta-
neous lateral femoral, the ilioinguinal or the lateral cuta-
neous ramus of the iliohypogastric nerves, except for 2
cases: one with meralgia paresthetica and one with
hypoesthesia at the skin of the upper outer surface of
the thigh, innervated by the cutaneous lateral femoral
nerve. Furthermore, no patients exhibited impaired func-
tion of the Aa- fibers at the region served by the above-
mentioned nerves during the two-point-discrimination
examination that was performed with the use of calliper;
an increase of the simultaneous spatial limit over 2mm
during this test was considered pathologic, as suggested
by Ghali and Epker (1989). The fact that no significant
injuries of these nerves occurred might be partly attrib-
uted to the careful operative technique (lateral incision
and layer by layer dissection to the periosteum/iliac fas-
cial level) — as was also concluded by Mischkowski et al.
(2006) — as well as the relatively limited amount of bone
required in this series of patients.

After iliac crest bone harvesting the disrupted hip anato-
my and biomechanics may alter the force vectors and
efficiency of the hip musculature, thus contributing to
postoperative gait disturbances, such as antalgic gait or
limp (Howard et al. 2004). Furthermore, trauma or
hematoma formation of the iliac muscle can result in
inflammation of the greater psoas muscle and also con-
tribute to postoperative pain and gait disturbances
(Sandor et al. 2003). The lack of any gait disturbances or
other signs and symptoms of motility dysfunction in the
series of patients here presented is probably attributed
to the carefully applied conservative operative approach
(clean subperiosteal reflection and precise muscle reap-
proximation) and to the considerable dynamic of heal-
ing and tissue rehabilitation in children and adolescents.

Apxeia EMnvikrig Ztopatikrig & NvaBompoowrikrig Xeipoupyikig/
Hellenic Archives of Oral and Maxillofacial Surgery




Neupoloyixr extiunon/Neurological evaluation

Velg TG mapoloag PeAéTng amodidetal otny TPOCEKTI-
Kr) €QpapHOYr HIAG OXETIKE GUVTNPENTIKAG XEIPOUPYIKAG
TexvIKAG, Tou TrepIAapPBdvel peta&y dMwv Topr| Katd
OTPWHATA KAl OUYKAEION XwPIG Tdon.

2YMIMEPAXMATA

Me Bdon ta amoteAéopata g mapoloag PeAETNG, N
MUn ootk pooxeupdtwy and v mpdabia Aaydvia
akpolopia amoteAel aogalr kar agidémotn mAoyr] o
naidiatpikoug aoBeveic pe yvabompoowmikd eMelupa-
1a, ouvdudlovtag tnv duvatdtnta amdédoong emap-
KoUG OYKOU HOOXEUNATOG HE EAAXIOTN HETEYXEIPNTIKA
voonedtntd. 2toug acBevelc tng peAétng dev Kkata-
ypdonkav peifoveg 1| eAdOOOVEG ETITIAOKEG, OoOV
a@opd TNV AEITOUPYIKSTNTA TwV AIoBNTKOV Kal KivAT-
KOV VEUpIKQV KAGdwv, Tou Siépxovtal dia Tou Xel-
poupyikou Trediou atnv ddtpia Béan.
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Moreover, thanks to the applied in this series of patients
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bidity. In the patients of this study no permanent major
or minor complications were recorded regarding the
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through the operative field of the donor site.
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