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MEPIAH'YH

‘Exer mapamnpnBei 6t 10 mocootd amdgpaing ™mc 0w opuayitduc QAL peTd amd
tonoBEmnomn kevipikol QAefikod kabempa pe onpayya pe ) Swdepuikn EXVIKY o Tadid
gival oNUOVTIKG JIKPOTEPO amd TO AVTIOTOXO TMOGOOTO peth amd TOmoBETNON KEVIPIKMOV
PAePk@V KabeTpwv [e ofjpayya otV 0w cpayitida EAEPa pe TN yelpovpyikn texvik. MMap’
6ha avtd, 1 avorkt) pébodog ouveyilel va ypnoIponolEiTal EVPEMS TAYKOG WS, EVH VIEpYOLY
Hovo tpeig peiéteg i ) dwadeppiki| texvikn oe nawdid. Oheg eivan avadpopikés, eppavilovy
npoPATHaTa OYESITHOD KAl TEAIKMG Tapova1alovy avrikpovdpeva aroteréopata. O oKomog
NG TOPOVCaC MEAETNG £ival VO GUYKPIVEL TIC AUECES KAl OTMTEPES EMTAOKES HeTal)
™G Sadeppikng TeVIKNG He Ta 0dnyd onueia, T dwdepuikt) Teyvikn pe kabodiynon
VAEPTYOV KA1 TNV GVOLKTT) 1] XEIPOLPYIKT) TEYVIKT. Ot Gpeces emmAokég meprhappavovy
TIG OIEYXEPNTIKEG EMITAOKEG Kot TIC EMMAOKES OV cvpPaivouy otn dudpkeia 30 nuepdv
petd v tomobEémon, evd ot andtepeg ovpuPaivovv petd amd 30 nuépeg petd v
torofEémon kat meptiapPavovy m BpduPwon me éow cpayitdag eréfoc.
EIZATQI'H

‘Exer mapamnpnfei 611 10 mocootd amdppuing me fow ogayitdag @AEPac petd amd
tonobétnen kevipikov @Aefikod kabetipa pe ToLveL pe ™V avoyt uéBodo ot madid
avépyetar oto 33% [1]. To avrictoryo m0c0oTd peTd and TomoBETNON KEVIPIKOV QAEPIKOY
KaBeTpOV pe TOOVEL 6TV E0m oQayitida PAEPa Swadeppikd eivar pukpdtepo and 3% [1]. Map’
Ora avtd, n avowkt) pEbBodog cuveyilel va xpnoHoTOIEiTAL EVPENS TUYKOGHIWS, EVD eivatl
ehayroteg o1 pehéteg emi g Sradeppikic Teyvikig o madud [2, 3].

Awodkn) Epevva ¢ PiAoypagiog avéderle pévo 3 cuyKpITIKES HEAETEG HETAED TG AVOIKTI|G
Kot TG S0 deppIKig TEXVIKNG Y TV TOToBETNON KEVIPIKOY QAEPIKDV KaBeTpOV pe TOUVEL
o€ madil, o1 omoieg eivat OAEC avadpopkes, epgavilovy TpoPApaTe GYESIGIOD KOl TEAKMS
napovoovy avrikpovdpeva anoteriéopata [4-6].

Ou Basford xa1 cuv [4] Bprikav 611 o1 kaBempeg mov tomoBemnOnkav and ¥epovpyols eiyay
OTHAVTIKG TEPICCOTEPEG EMTAOKEG OE GYECT] HE uTOVE oL TomobeTOnKay and akTvoAdYOUG
b vIEPNOYPaPIKY kabodnynon. QoT6c0, GTOVG YEPOVPYIKE TOTOBETNHEVOUS KUBETIPES
ocvumepapPavovrar xabetpeg mov tomobetiifnkav avoyrd «Ard ko kabetipeg mov
tomofeOnrav dadeppukd pe ™ xpnon odnydv onpeinv, eved eEetalovrar pali kabetnpeg mov



gwonfyBnoav oty vrokAeido, oy 0w Kat oty £Ew opayitida @réPa. Ot Mirro kat cuv [6]
CUVEKpIVAY KEVTPIKOUG KabeTipeg pe tovved, e€mtepkols kat eviagaopévoug pali, mov
tonoBeniinkay Swdeppikd pe kevipikolig kabetipeg mov tomobeTiinkav avoyytd S g
KeQaAtkng QAEPag kot dev Pprikav onuavrikég Srapopés otig emmrokés. TELog, o1 Avanzini kot
ouv [5] dnpocicvoay ta anoteAéopatd toug emi g oepds 129 avolktdv kot 66 diadepukmv
tonofeToemV He KaBod1ynon vrEP o, YWPIS OHOE VA VEKOIVHOGOUV TO ATOTEAECHA TG
OTATIOTIKTS GVYKPIoNg petadd Tmv dbo texvikdv. Eniong, eetdlovv pali kabetipes oty éom
Kot oy EEw o@ayitida, kubdg Kut oe GAAa ayyein, 0PI Vo avapEPouy mow ival avTd.
Aapfavovtag vy To TapaTive, GYESIAcaE TV TOPOVCH TPOOTTIKY) HEAETY LE GKOTO Vi
CUYKPIVOLUE TIS GUECEG KUl GMAOTEPES EMMAOKEG METRED TNG GVOLTIG TEXVIKIG, TNG
ddeppiKig TEXVIKNG HE XPTOT) LAEPIXOV Kal TNG SWEPIIKTG TEYVIKNG MHE YpToM 0dnydv
onueiov yw v ronobémon eEntepikdV KEVIPIKOVY QAEPIKOV KaBETNPOV 1e TOOVEL 6TV 00
opayitida eA£Pu oo Todid.

YAIKA KAI MEOOAOI

Lyedwaopoc perétng: [poontiky peré, ovykpion petald Tpidv opadmv

Opadeg: Ty opdda A Oa cuprepnedovv 100 radd nikiag kato towv 16 £1@V ot onoia
Ba romoBetnBel paxphg dprerag efntepikds kevipikds PrePikdg kabempag pe todvel oy
g0 opayitida @AEPa pe v vroPfonbodpevn amd vepnyo dwdeppuikn pEO0S0.

Iy opdda B Ba cvprepiingBoiv 100 rodia niikiag kate tov 16 etdv ota onoix Hu
tomoBeBei puxpag ddpkeiag eEnTePIKOS KEVTIPIKOS PAEPIKOE KaBETpOg pe TOOVEL oV £60
opayitda erEPa pe v dwdeppuriy pEBodo pe xpiion 0dnyhv onueimy.

IZmv opdda I B cvpumepiineboiv 100 moudd niwiog kdto tov 16 gtd@v o6ta onoia Ba
tonofemBei pakpag didpkelag eEwTeptkdg KevVIpikdg GAEPIKOG kabeTpag pe TOVVEL 6TV 00
opuyinda pe v kraou] avoymi pébodo. H opdda I' Ba ypnoyponomBei tpog cvykpion wg
opddo paptipwv, dedopévov 6L N avolkt) péBodog amotedel v Khaowkn pébodo yia v
tomobémon Kevipikdv @AePik@v kabemipwv pe todved maykoopiwe. [Mpokewévov va
ano@evyBovv yevdeic Suapopég (bias) ota amoteAéopata Adym dapoplc nhikiag peTa&d TV
opddwv, Ba yiver eSopoiwon (matching) Tov TpdV opddwv wg mpog v Nikia. Ot acbeveig
Kat Tov Tp1dv opddmv Ba mapaxorovdnBoiv yia éva ypdvo and v torobéTnon Tov Kabetipa.
Metpovpeveg mapapérpor

Tnv nuépa g ToroBéong Bu yivetar kataypan tov tepukate tapapétpov: Hiia, ®Hio,
Zopotikd Bapog, ‘Evoeidn tomobémong (Xnuewbepaneia, OITA, Amovoia mepipepikdv
erefmv), 1" tomobémon 1| emavatomobimon, ApOuds aponetaiiowv, ApOpds Aevkhv
apooapiov, [Mievpd tomoBétnong, Méyebog kabenipa xou apbpdg avidav, Awdpkew
tonoBémong. Meteyyepnuikd Bu yivetar Kataypapn TOV GUECOV KOl TOV UTOTEPOV
emmAoK®V NG tomoBEémong. It Gueceg emmhokég Ha mephapPavovtor ot SieyyepnTikés
emrAokEg kaB®OG Kat o pereyyeipnuikég mov Ba epgavilovrar evrdg 30 npepdv and ™y
tonofétmon. Amotuyic tomofénong (cvpnephapfavopévey TV TEPITTOGENOY GTIC OTOIES
TEAKG 1) ToMoBEM o £yve oty avtiBe) mhevpd), Mapaxévinon apmmpiag. [vevpobmpakag,
AwoBmpakag, Mapakévinon avo koiing réPag, Kapdakds emnwpatiopds, Awpoppayia and
mv é0m opayitda. Avayxn anokivwong g éow opayitidag préPac, Eravaronobimen tov
kaBemipa evrog 30 nuepdv amd v tomobEmon Kat AGYog yia TOV 0m0i0 ¥PEWECTIKE va yivel 1
enavaronoBéton (poivvon, amdgpadn, un emdwopbooyn PAaPn/poyun tov kabetipa,
atvympatik’ apaipeon), Empéivvon Metatpavpatikog movog. O andtepeg emmhokég Oa
nepiopPavovv T emmhokég mov Oa epgavilovrar perd amd T 30 npépeg and v
tonoBémon. Zvykekpyéva: -Enavatonofémon petd tig 30 nuépeg kat Adyog ya tov onoio
ypewdotke 1 enavatonobémon (pdivvon, andgpadn, un emdwopbbon PraBn /poyun tov
kabetipa, atvymuatik)  a@oipeon). Andepaln o@ayitdag (katd mpoTiunom  pe



vrepnxoypagnua Doppler éva £rog petd myv tomobémon). Andepasn Gvw koiing PAEPag
(xR mopatiipnon). Empéivven mov dev XPEWOTIKE ENUVATOTOBETNO).

Teyvikn ToroBétyong

Awdeppn) texvik vroBonBovpevn and vrepryovg (Opada A) 1 Awdeppuc TEQVIKT UE
ApMon odnydv onueiov, yopic vrepiovg (Opade B) pe tov acBevi oe Béon Trendelenburg
Khiong 10-15 popdv kot vaepéxmrvén tov TpayiAov (tomofetdvag oTipypa k4T amnd TOUG
(MHOVS) KAl GTPOPY] TNG KEYUATS oTNV avtibetn mpog ™V Tapakévinon TAevpd.. Tonobémon
TOV pakpod GZova g KeQaAng tov nyoforén 6To ceuyITISIKG PiyOVo mopaiinia pe v
KAeida kot eviomopndg g £60 opayitidac PAhéPag kar mg kapwtidag apmpiag. Ev ovvexeia,
mapakévinen mg £ow opayindug préfag pe t Pehdvn ec6d0v (n onoia éxer mpocappootei
OE GUPIYYa) VIO GUVEXT) VIEPNYOYPUPIKG ereyyo. H avappdgnon aipatog and m ovpiyya
emfefariver 6t n Perovn Ppioketar péoa oto ayyeio. [podBnen tov cvpparog péca and ™m
Perdvn (amd v omoia éxet amopaxpuvlei ev tw petald 1) chpryya) oto ayyeio ko v cuveyeia
agaipeon g Perdvig e16680v. Atebpuven e Topig 6o BEPHA pE VOOTEPL Yo T StevkdAvvon
m¢ ewsaymyig Tov 0dnyod (Bnkapiov). Ewsaymyd tov Sactoréa kat Tov fnxapod mave and
10 oOppa. Tt cuvéxewn, apol yivel to vodoplo TovVEL Kat TpowhnBei o koBethpag pe ™
PorBewa anparyyoromi and to onpeio e£680v oto Bdpaxa S Tov TOVVEL GTO OMEiD E1GGEOV
OTOV TPAYMAO Kal apov Komel o8 Kutdhinio UTMKOG TO @KPO TOV, CKOAOUBEL apaipeon tov
GUPUITOG KOl EV GUVEXEIX TOL SluoTOALM. [Tpodénom tov dxpov tov kabetijpa EVTOS TOL
Bnkaprod. Agaipeon tov Bnkapion evi TavToXpove ctadeponoteitar 1 Béom Tov Kaberipa
EVTOC TOL ayyeiov. AKTIVOGKOTIKY emPePaimon ™ Béong Tov dxpov ToL Kabempa ot
oupPoln dve Koikng PAEPag kat Se£100 KOATOL Kat OTEPEWGT| TOV.

Avoym 1 gerpovpyu) texvikiy: Toun eyképoia TPAMAIKY) GTO 6QAYITISIKG TPiyWVO. Aoy
TOV TAUTOGHATOS. AUVION TOV WOV TOL OTEPVOKAEIBOUAGTOEIBOUE HVOG. Avayvdpion g éow
oQayindog Kat mupacKevl] ™G Yo pwikog 1-2 ex. MepPpoyyonog e ye tov éieyyo tov
ayyeiov. Zmn cvvéyeia yivetai vrodopua ofipayya karmpomBeitat o kabeTipag pe ™ Poribeia
onpayyorom and o onpeio e£630v 610 Bbpaka oTo onueio e16630v oTov Tpdynio. KoPeta
0 xabetpag oe KatdAAnio piKoc. ®hepotopi kar Tpodnomn Tov Gkpov Tov xobempag evedg
™G PAEPag. Axtvookomk emBePuainon e BEang Tov dxpou tov kabemipa. Tuppae m™me
pAePotopiig av vadpyer Siaguyn aipatog ard avTV Kot 6TEPENGT TOV KabeTipa oTo onueio
e§0dov oo Bmpaxa. Tvykieion tov TPUVLUTOC.
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COMPARATIVE STUDY BETWEEN CUTDOWN AND PERCUTANEOUS
TECHNIQUE FOR CENTRAL VENOUS CATHETER PLACEMENT IN
PEDIATRIC PATIENTS

ABSTRACT

Tunneled central venous catheter placement using the percutaneous technique
is associated with significantly lower risk of internal jugular vein thrombosis in
comparison to the tunneled central venous catheter placement using the cutdown
technique. However, the cutdown technique is widely used and only three studies on
the percutaneous technique in children exist in the literature. These studies bear
significant methodological pitfalls and present controversial data. Aim of the present
study is to compare the early and late complications between percutaneous
placements using anatomic landmarks, percutaneous placements using sonographic
guidance and placements using the cutdown technique. Early complications include
intraoperative complications and complications occurring within 30 days post
placement, and late complications include complications occurring after 30 days post
placement including internal jugular vein thrombosis.

INTRODUCTION

The risk of internal jugular vein thrombosis after tunneled central venous
catheter placement using the cutdown technique has been reported up to 33% in
children [1]. The respective risk with the percutaneous technique is less than 3% [1].
However, the cutdown technique is widely used worldwide and there are very few
studies on the percutaneous technique in children [2, 3].

To our knowledge, only 3 comparative studies between the cutdown and the
percutaneous technique for the placement of tunneled central venous catheters in
children exist in the literature [4-6]. All three of them are retrospective studies and are
limited by significant methodological pitfalls and controversial data.

Basford et al. [4] found that the tunneled central venous catheters placed by
surgeons had significantly more complications than those placed by interventional
radiologists under sonographic guidance. However, the group of catheters placed by
surgeons included catheters placed by both the cutdown technique and the
percutaneous technique using anatomic landmarks, as well as subclavian, internal and
external jugular vein catheters mixed together. Mirro et al. [6] compared tunneled
central venous catheters placed percutaneously with tunneled central venous catheters
placed surgically through the cephalic vein and found no significant differences in the
complications rates between the two. Avanzini et al. [5] published their results from a
series of 129 placements using the cutdown technique and 66 ultrasound-guided
percutaneous placements but they failed to present a statistical comparison result.
Furthermore, they studied internal and external jugular vein catheters mixed together
as one group.

Taking the above into consideration, we designed the present prospective
study in order to compare the early and late complications between the cutdown
technique, the percutaneous technique using anatomic landmarks and the



percutaneous technique using sonographic guidance for the placement of internal
Jjugular vein tunneled central venous catheters.

MATERIALS AND METHODS

Study design: Prospective study, comparative between three groups

Groups: Group A will include ultrasound-guided percutaneous placements of
tunneled central venous catheters. Group B will include percutaneous placements of
tunneled central venous catheters with the use of anatomic landmarks. Group C will
include placements of tunneled central venous catheters with the cutdown technique.
Each group will include 100 children up to 16 years. All patients included will have at
least one year of follow-up post catheter placement.

Variables under investigation: age, gender, disease, indication for catheter
placement (chemotherapy, TPN, antibiotics), number of previous catheters, platelet
count, white blood cell count, side, catheter size, procedure duration, intraoperative
and early (within 30 days post placement) complications including insertion failure,
carotid injury, pneumothorax, hemothorax. superior vena cava injury, cardiac
tamponade, hemorrhage, internal jugular vein ligation, replacement within 30 days
post first placement and reason, infection, pain, and late complications including
replacement after 30 days from first placement and reason, internal jugular
thrombosis, superior vena cava thrombosis and infection.

Standardisation of percutaneous technique: Percutaneous cannulation of the
internal jugular vein either under sonographic guidance (Group A) or by using
anatomic landmarks (Group B) with the patient in the Trendelenberg position. A J
guide wire is threaded intravascularly through the needle into the superior vena cava.
Once venous access is accomplished, the exit site in chest and the subcutaneous
tunnel from chest to the neck are prepared. The catheter is pulled up to emerge via the
puncture site in the neck. The dilator and sheath are then passed over the guide wire
into the internal jugular vein. The wire and dilator are removed and the catheter is
passed through the sheath which peels apart to allow the whole catheter to pass
through. The catheter has been previously adjusted to the appropriate length. The
sheath is removed and the entry site is closed. The catheter is fixed at the exit site in
the chest. The position of the tip of the catheter is confirmed radiologically.
Standardisation of cutdown technique: Supraclavicular incision, platysma incision,
muscle fibers separation and identification of the internal jugular vein. Mobilization
of the latter and isolation using two vessel loops. Preparation of the subcutaneous
tunnel, through which the catheter is pulled up from a chest incision (exit site) to
emerge in the surgical field and reach the vein. Adjustment of the catheter to the
appropriate length. Venotomy and insertion of the catheter. Radiologic confirmation
of the position of the catheter tip at the junction of superior vena cava and right
atrium. Closure of the venotomy and fixation of the catheter at the exit site in chest.
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