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Abstrakt

Dvodnal osti anatomie jsou z8sadn2 pSi
Zejm@pak uplatopep&®inSeljekd ngoimekand mu
operalnzm pol em, kdy omezenl zptSRgsutjuep
PSedpokl §dmbllbyns®e anat omi ck ® vaarroizadc?el ni®u
YaspRNgnostag epo Bwmic €0 \jeama gancGsnw Bp e al n?2
komplikace.

Metodika: BRDhem pitevn2pht wSandles82 Helns kT ch
abyly zkou m&8 ny t ahupr eSsH, ®/T-$ 8, §\KTyAbbTeVoh Ajust.

Byl vytvoSen popisnl sysprétoru pervatahwr | en
kreferdolddimm BNDhem anata mikak @pzgoswsany jpajl
pS2padnl kotved ey 2mechami krmuk!l 2] ovim an

Visl eBRgnou anat omi «koaboru lodd cotoma | mortisu

sl etno%tVob72r atorn2ed0aongbuob§h preper
tuk, kterT nhDktaeS¥nausoS8SpeBRovafujystaro
fixace p-Sé#kyadD ByBbB3H6%. V10,5% d o gkpoor anDn 2
mol| ov®ho Wp&2hplaSdeN B8 sk ybyTIVoT dosageno s
v638%. Ve dvou pS2pattBsh®mykanrdasvtiacddd |z o u
zvanou coroa mortis. V p S 2 p askyTVTp/Abbrevo byh p § & k81,25%

dostat el nhN admdbl8st foranzen ebtiratgra v gak bez pr Tn
skupiny addAjustbyglavB6,3%P § xlkad@nvazsivad Wl ®h o

komplexu ve foramen obturatum.

Z§vByly popsS8nyap®ethagi sy h§vsn2 nhDkt
vagin8l nzch p8sek.

KI 2] ov § sl ov&:ompdn &ktaacmi,e, tahuprost 8§

urogynekologie



Abstract

Introduction: The knowledge of anatomy is crucial for idtrotion of new
surgical methodslIt is also of especial usevhile dealing with surgical
complicationsduring surgeries with limited surgical field, where the way of
approach limits the managemeritcomplications. It was assumed that common
anatomical variationsvould influence different efficacy of surgeries anduld

explain potential complications.

Methods: During anatomical dissections fifty female cadavers were dissected and
tensionfree vagindtapes TVFS H, TVT-S U, TVT Abbrevo and Ajust were
studied. A novel descriptivesystemfor localisation of the tape was created.
During the dissection the tape wasated and its localisation and fixation was

described.

Results: Common anatomical varoat in the sample was corammortis with
frequency of 726. Preperitoneal fatty plug, which is recognized by some authors
as the first stage of obturator herniggsfoundin 40% in obturator canalThe
proper fixation of TVFS H was achieved in 53%. In 10.5% urinary bladder

was injured. In case of TVE U the proper fixatiomccurredin 63.8%. In two
cases the inserter was nearby caranortis. Within the group of TVRD
Abbrevo the tape was fixated properly into the obturator complex (consists of the
obturator membrane and obturator musciesB1.25%, but did not penetrate
into the group of thigh adductors. Ajust tape was inserted properly into the

obturator complexn 86.3%.

Conclusion: Mechanism and causes of failures and complicatioseleéted

TVT were described.

Key words: anatomy, complications, tensioee vaginal tape, urogynecology



Pvoad i ter §rn2 pSehl ed

Foramen obturatum je otvrk 0 st DN ® p8nvi t vasSeyndik ®r ar
kost., VnDm se nach§8z?2 awbtwatolmowj &) Mg mbroam 2
prochg8z2 pSi h @ obtufatora sopkor | ag Ve Mbbturataar i

anervus obturatoriusTe nt o ot v o0 mempraa oltuyapia rafdm 2 s e

r oz pr omitsvatyamuscalds obturator internuamusculus obturator

externus.Zn al ost anat o,mtedy iamdomi® fonar8en whkeuratum

aretropubi c kn@hbolnaBob Sedhkgtrozvoj.i mi ni
operal n2ch mieelt@)db I gs?tvraensiocvh® i nkonti nenc
|l nkontinence moleicht Dgkn %pek kmgdi. nPSe
zdrawepontel enskl probl ®m. |l nci dence dc

populace (Dooley et al, 2008§. PravdhDpodobnost vi skyt
zvyg@gunpe Tst aj] ZaBadyrMassInklexam (BMIjLopezet al, 2009
Wing et al, 2010.

|l nkontinenaeSiseprdodl garongynekol ogi ckou [
urgent n? i nkonti nenas m? gsebhkootuercivadua | igrPk o n
m®n N | a@ay@netal ROYLO. Urgentn?2 inkoajako nence
necht DnT Wine k®Imallcih,§z2 vikmakze®2 nuZEEBha:«
pil2Semurneemtpi2e ijn&koftarmakoe erapi e. D
inkontinence mol i Jage sderfeijpiaomds niNdmK o riinii nk
mo |kin,dmu § dech Yzap Divigayvgo! §vaj2c2m faktor
ni trobSi gint2endoy ttlyapkiuc ky kagel ap osdmzbanh), |
Z8kl ad2nSem ptidr api e Pjoes | cepdenrzar nt2y ple@®l hi an.k o |
j e sm2gpnan§heincleo Jedn8 se o kombinaci

spolvtegapii pSeuamgvidh?ea 2zxehh djbuj2ey2f ar mako

Stresov8 inkonti neaBM (Lopezetial, 2089 Winget mN v N
al., 2000 pozi ti vnspok ¢ eenl agcar ozdSB raseil 8a tn2 mc o



bNDIl ogky |jsou v2ce ohrogengkysttrrem2ovae,]
urgent n? (Buckieyet al,i2016.n c 2

Vzhledemkt o mu , ge stresov8 inkontinence | e
(DeLancey, 199%aanat omi ¢ kT mi def ekpol| temgEgnevn?2t
zejam@®nper al n2ama$eogerckT ch odchyl ai. Po
zl at T st andar da B8ehageekolpopexeBurehg 196)8§ n kt er §
spol 2fBxowee§n?2 mol okigdmentumm@Qoogerdia8 gt v o Se n 2
podpdg y uretrovesi k8l n2vchg@gpkaor. alKlaz loonv @ u r
apodphDNr n®hmo Iso/\s® @inBui ubelankeey(DeLancey, 199 se

svout eori 2 houpac? s2thD (hammock)

V roce 1995UImsten (Ulmstenet al, 1999 zaved pods t Sreod ®trubice
tahuprosbuv a gi p86ad22 m vyt voSilprnoovmooul opvoodup otrru
Tato metod s e ds?Vk@i ni m8Il n2 avyny@ak® v vasipaD g n o s t
standardenvoper al n2 terapi.| stresov® iankont i
metodh byla n a z & Temsionfree Vaginal Tape (TVTas po la¥z aV e d e n ?
tahupp®HOsskyy pod mol ovou trubici z vpich
stydk® (ramus s®perivdrs kgssikwmp lsbi®sa Ip2r,§
Tamussino(Tamussinoet al, 2000r oz d @AM B mor anNn 2 mo| o
mNc hddSeobn® laz § 8&@Gmo2r)anNn2 st Sewmiayy masi:
hl ed8ny nov® zpTsoby.

Za mognl zpTsob Segen? skemphPkaczavadg
vietropubi c k ®nDelprmeBelbrme, 300z aw®islt vp§ s $n 2 z
strany stethas kr ze f oramen obtur at uend yensl mmo|
outsidei n . séfjetinakv y h n u | retr op yddnakvk ®apadaigd r o st o
fyziologickT stav podp®mpgas kmod eornv8 M 2r aue
horizont 8l nh. Pro tut o -Obttatordlape @T).v gi |
Ovgem ani ahedyhacehnseptod deanésh ss8boumogn8a r i zi k
spojsepm§ anNn2m mol ov®ho mNDchbfetdi dmobe
9



bylametocht r ansobt ur at or nade lp@ehi(de Leval, 200 i k o v §
ve smyslu zaveden? p8sky zpod mal ov®
vnitSn2 it realyensissiBolurt . Pro tuto metodu
Tensionfree Vaginal Tapé Obturator (TVFO). Tato méoda minimalizuje jak
rizkapor aniDn? mo| ov® ttakuibkaper @D n 2z am@|d®v
mNc hdz&ksevyhT b§ retropubick®mu prostoru.

Sodkazemanut nost mi ni mal i z a amarizika orr aord®rh2o
obturanernmiaho kterdvnmdiSin2 biatpoamB Nt @IS
transobturatobyi gh dwmetlkldigavedeny ®a kpzrvaxne®
mi ni i nvazpwvwnmhiéhpyl IeasjonFree Vaginal Tape Secur (TVT

S. Tyto miniinvamBDiyn2pSpsgspkhypginin2ogmeéng ma
dosahovat stejnich, | i | eg((Numane20ay2 ch v
amlyldokonal e napodobovat anat omi i podp’
Tatoo | e k Sejignm § a ke p o dzaehbekeabytknapinitj el i AT s e
Sod pobdthismdr g2 dl éihodeblgdd zaznamen
iz8vagn® kMamanét al k2803 Basahet al, 2008.
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C2 1|l ecepr §

DTvodem vzni ku t®to disertal n?2opperr&cce ,b
kter® jsou prov8§dhDny smiomiom8I| nzz2avmad@h st
perioper al agothd 2lkgmw8ic abric’a gm & #rndolo® Spn8Tn v i

Tato 9PKk&tenc?2 | dokumentovat r®pteraah W,r |
vpodobR canatho mo &¢ eyl loadehpk® byly ty ze skupiny

| asthDj gedy takovmdT ghedg nk t g rydrogykesdiogl gi ,

| ®kaS zablvajvinat ®s p § oHi mva® ink m$ cl églop a k
popsatmo g N ® ko mpdri kralgre¥neolr@ Smn @] ov ®h o

mNc h &dzpe r a n Ian & rwolBasti foramen obturatum.
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Metodika

PSskov® operace byly prov§8diPrywnaa sfenp
kadaverT xlbjoknaPg e m. Do drog®yskagasen
z e mSe | a® Bympoyze chlazena.

Skupima formabhnem f i xovamintaj et Kém bAxhat omi ck®
1.1 ®kaSsk® fakultyTrlbylav:iet »idk gzd&pird cotv y .
d&8r kgm&klnadnNalsyl ondyyksm | Y& urh lvd sAkPlAme m

fixnapB8t evn2 mi adab@irtaznt yt &andardn2ch pos-
pitvy vnitSn2ch or g8§(nglk odzkauvgedddlT  sutraongdyan
zpTsobem jednotliv® p§&shypyapcsd mal @v ®du
pol olmon 8%l eedopwnZe m z8descthol n2 mi kon| et
abdukowhkypiviah | uaf3 0ek t owkaynvibamhil u 3 0A.a NE§s| ¢
di sekce bSiEpeml ipSdstppemar ac2vmah &t o mi
p § n &jéjich identifikace. VT hodou fi xovanlch ttnI j e
anatomickI ch str uka preparacidlvad t a hé k olba au
dokumentaceb s k & Ix% v 8 ms2p o\Gt aoki, ge struktupyury | s

at ak se zaveden? p8sky odchyluje od r eS8

Skupim | er st vl chl az&mluan®mtBl D dtyd v u pat o
1.l ®kaSsk® fakulty Univerzity Karlovy.
Vgeobecn® f ak uPrdze(souhlask?2 nsd48/M0§. aorat Nl a byl
shodgp®Bhou t NI fi xovajndcihnTfno ratmes ¢ 2fearmd 2 Kk
mognmestigi-t posmrtnou zt uhluons?tk o(inrdi egtoirn ym
do identick® polohy | akoagp ¥i® prdumglyntd lcel
konl| et i nyvkbyylllyi pprooltodhacbvdSurkycaélexePOti@ 8 s k y
opNt zav§&§BNMme hBoDhhtawlpidty Y apuSgsilc mNSeny
vzdgl &nednot !l i vi rNedti xwktanmr§§n.Nl a, tedy

~

chlazmapim tu vihodu,osgdSefpal aroagn 2 k on

12



simul ovat re8l nou operaci edriawwyts2o k emivy

pogadalvksyownou drycldostipreparhce.t u
ZpTsob zamdSen?2 p8gsk

Ji g pSed samot myu ob &iSEHe2m®ppriot vbpeapr odu k
jednotlivich visledkT nenkj endong@® ®s tmlukit
Protobyly zvolenyt S i body, kter® jJsou jednoznal
aod sebe dostat e| nd) avkz8ds8 laesaoRuesrteaevid iy 2 o/tz n
Polomhr ot u z aapakDI|r edj @yklov & rzkd $)Imd o Hto d T m.

Pr wnre f e mebodem b vy | vhitSn? vstup @bt ur aft
obturatora anervus obturatorius) do canalis obturatoriua.tTo pevng§8 v azi
struktura nem§8 pSesnl anatomickl popi
obturatorius profundus. & N | vysth@ z2 ak zes mroilick] n

C®v 8§m.vzdlBtl mThgoesite§ pat jako z8kl adjmae bezp
zpohledu krvsgci wSinb g nk@mnmpd n Mrazd 34 a avteenr i
obturatoria, tak pohl edu neurol ogigdkdamDnkompdri

obturatorius.

Dr unhréfere n Imbédembylanej meng2 vzd8&l enost od hc
rama@dhkbist.i stydk® (margo superior rami
vzdS8| eazvdetaztbooyho dTvodu, (aeoslkasmAdabi m
pr o bslpdisenvp S2 padhir o mMd Ehp&§nve.

TSet2m r ef er earlolerd fascBhmustiisobtirator internus. Od

t ®t 0 raeplty am@ereng?2 khz d§lue edapr&2dpld kN,
ge byl vmessulsdobtlrator internus a b lav at o v &d &ldend st
hodnot VpS2 padhR pr Tni ku i musouls dbburatr irgeknusz f as
nablav&lporni clabyhood non alpeamib n NDjzadk ou st r uk
vmal ® p8nvi , resf erovilaobylabzzvalera zt o h o dTvodu,

13



pSedstavuje dal g2 im® o meedze ¢ y @ v dblepzopdeol bnn
Yas p IkgreloRatsd | ouhodobou YsphRDgrkond§ s uméti aady e

Um2 st NDn?2 do vazivovhD svalov®ho kompl

hodnoceno n8sl edovnni.

Ng§sl eduj2c?2 obr8§zek znE&of¥diSymziciNSen®

B —
/iw s M o

14



Nespr 8vn® ztaavkeodve®n 2 kbdyyl ohr ot zavealfiée | i
vian®m kdmppb&Ru&l ad byl pamusaisbbkugiorn D me

internusamo | ovim mNRchl epmraeWo2dmgl.ov®ho mNh

Akceptovateh ® z ap€dk g-SbTWITo takov®, kdy zavad,]

fascimusculuo bt ur at or i nternus hloul@mDjeispod®R
nNDkadv &l ovimi v §kmyWp®ds pald®du pSlskyl Aj us
prvek zavedenvmusculuso bt ur at or i Nt «z auvedenne2b os kdr

membram@ obturatora hluboko od musculus obturator externus.

Spr&§vn® zavwepdsempa d8)pckuyaTly b zavadhRD|] dost a
svalovinou musculus obturator internasvp S2 padhD Aj us® c@mdst I

prvku do membrasaobturatoria.
Zkouman® p8sky

ZkoumBny bytyg p8sky: z e Tenmdioafiee Viaginalniape i p 8 s €
Secur (TVES) aAj ust , ze skupiny t Teasiosfreebt ur 8t
Vaginal Tape Obturator (TWVD) aTVT Abbrevo (TVT Abbrevo je

modi fi kowanps88 skWT kter @b y8o kiryatjgizr m®d ke
jako o nRDco del g2 tr.an¥gbcthngt pB8eskyy
zkoumSmmakropor ®zn2, monodridladiypadl® zn 2 ,
Amida).

P8§aR/T-S patS2 do kategorijedmsgDistemBietz2i v n
generact ahupr ostl ch vagi n8l najecohs np Scseenkt.i mkd
ag2ajke jeden centimetr. DRDaa¥&%w8Nba. spbol
zpTsoby , aapolehd dirodvozenowd hammock (anglkyh oup al k a)
i apolohu Ui odvozenowd tvaru zadbgSes?e p¥akyzave

v2ce podob8 p2smenu V)

Vpol oze Hs in@Sangsik kfaramen obturatunac 2 | em f i x ac

p8sky je musculusbiibtbyamBlI odpevhdat
15



p§sce. ZpTsob zaveden2 je n§sledovnl.
mo| ov® tarpBkeidné rmt NnN paicckzeryd ®) e e p A o e
ng§slednhN je ostSe pod endopelforanea kou f

obturatumt edy k alaanti rl $11DNn N d o cvne. d 8A oe noobsaot ui s tcrci

vyt voSeneucthowmpelnT nej dS2ve pravl zavadn]
apot ® zaveden analogicky levli zawadn]|
zavadhD| «&ohctovioat mani pul aln2 | §st 2.

Polola U p8sky s e pSibliguje z, ptefy ad u Z a
retropubi ck®ho prostoru asmbDeeflastmni BB
umi sSuje ze svpSpmp@A@dNDnspidMO hjpaé | em, ¢e
odklodn od sagivtsBl n2 46Avil my exa pfon x.aveawead
spol uviswramu® | SapSi pom¥hajhep2smeno V

P8aAkj ust jgenekalag?2e 2ni ni p8sek, avgak m8§ i
smPDrem do f or aamedre § low?Z a?rkaotd yemn rmeknbraar

obturatoria. kNeyedeéwz fioxmlB upevnhDn®h
an8sl eadnbh® stranhD je do kotv2c2z strukt
TZ2m volnhD @rapeh&oyne8aulpravit d®l ku pS§
kzaf i xov 8wmfmo pi8lsrk2ym kot v2c2m prvku pomoc

azbytek p8sky je odstSigen.

PE§aRVT-O je typickT mdnpeSyendtsathasvoibtteulream or n 2
Zavs§didertizcknSedoPzestnanh poagléevh2 st
apomac 2 nTgek \teomtyt vp§SS epraneibram abtuetoria,a ¢

kt emT8) e plimio c 2 nTgaeke psrbgpofdipem2 m dopor ul
postupemVoblas¢teé skupi mynT§geddpodedemar T st

kogn?2 il nci ze, ktrea |80 vj @ tordu bz eccemimdirpd 8% setn?
| at ead®dcnddnt i metr Kr amd s & b h g inciges usnadkit t
vyveden? p8sky, je dobrTm oriBotaPhdm

incize se pak vede hr ot zambtwmatold|Deé kyo 2z a

16



evol uci oper al napghroa cpoovsit ga® dio gshelv vl PGh o p «
kdy se pr ov §dda&negbralaobjurafora s en c p merT &k ealmi
NovRj g2 zpTesvolbznmeagtled§t aven2zm nov® p8gsk
vsrpnu 20%kAm§ Tzaa wa PpIBTVTO0t ay gla kjegoaze 2 d ®1|
dvangct adnky meomiEShiyl ose&k adalgori e mini i
p8§sBke virobazadbayhmweanNDldo skupialyy addul
vgedkt dost atemuscllusobturatar nt8rnus musculus obturator

externus. Zds e tento pSedp®kidead kwl jeddpasesit pot v
nej.i st ®

MRSen2 vzd8§l enost S akatovt2uc 2zcahv apidbdeT Tp/Ts
jednot!l i vinzlh® bp8Mtakj aktoe jnMmiIBEINE novs t i zayv
TVT-OaTVT Abbrevood Vv Rt v2 ner vus gokbotl uern®tT8e nd s
bylapr o vé#tdIinkkrr§&t k ®m | as av®Pml edstel pmi nov a
mNSané z2skanlch hodnolterbydylvymSsI2edmn
dalgpr acovabbl kg8rcahf e c h . Pro statistick
poskytnuty vegker8 data, tedy jak pr Tml

Statistick® hodnocen?

Statistick® hodnagpmn RNDs dankZovr8u op 8 p v eDd IS
ZEuroMISEp o mo c 2 statisti$tka®mhda rpdrn?g r @onui skn. s
ug2ap&lr oreskaWi | coxonTv p &t @vwihlaptoensetaria §\io |l b
statistikovi.Pro poweranal T zu byl o prsmo gnddSe né d ploy 12|
N 2 m#&. Tato odchylgbylazvolerapro mognost pohybu jedno
VTl i sobDRzdsTtvegdid@chyyk @ T s ®nedolam ut 2 mamnNSi d|
| i ] ehom pzatothmuto? dTvodu se statagdamcky
souborupohybuje kolem 15 cm P Si soubor u afniexfo vxaonvlacnhl ct
vpomRDru 1:3 je pro dosagen®cmpfiatsstecks
80%, alpra5%as t at i ¢ k ®@Djol@® cnht yShesthebor {1a2 1 4 Btl BIg.e
vn8§sl eduj?2c?2 tabul ce.

17



Pol et t NI p mT toidatcbyiku dplta (alpha= 5%, power = 80%,
SD=1.3cn)
Nefi xovans§ Fi xovans§
Delta=0.5 71 214
Delta=1 18 54
Delta=1.5 8 25
Delta=2 5 15
Delta=2.5 3 10
Delta=3 2 7
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Visledky
TVT-SH

Vprvn2nagttwaiSict i ag Dixiovaef ic x dyazrkloaubmg§tnN| e
p8aWT-Svpozici H Nef i xoahyla®av PNt =akkaoumi8ent i na mi
um2 st NDnl mi ve askporn§lvent@ nmani o zueem2 st Bn T mi

fi xovans§.

Naf i xovanT caprtTldNececnh8 vyzld 81 enost Ban obt ur
(SD1,18) vlevoa3,07 cm(SD1,17) vpravo.Pr TmRNRr n8 vz d8l enost
okraje homrké soi r samepoldkdB8cmlSP 0,97)avpravo 4,69

cm (SD0,83cm).

Nanef i xovanbylhy tzZ® sekcghny ppdomB®en & 1T et e 8k
od obturator n26d8om (SDL188 &vpravw 2,99cmgSD 1,43).
PrTmDrn8 vzd8l enost od akmorsn 3 hogatiguvdrk a® e
4,30cm (SD0,89)avpravo 4,8m (SD 1,03).

PSi statistick®m srovng§n2 visledkT neb
anive vzd8l enostech od obturatoeohéfdgenner

p8sky.

Dal g2m ze sledovanlich parametrT byl o u
komplexu foramen obturatum kn Dmuc el ® skupi nDdadglivat er
pouzev53,6% p S2 pa db.y | V&2hp addoegdga Tni ku zavadn]

fasci.i muscul us obturator i nternus do
vmal ® pagmeink uZ st ojpr Tjneidkeun dpokéypshiad®t p Env e
zavawdpld2 m®m ksoatr a kvena mterinaVe | tySech pS2

zavedenkdpodangiNao? mol ov®ho mRchl Se, kdy
do mo|l ov®ho mRchT Skp Sie bzoa vj eecheon 2s vdad omvu snc
i nternus mT§ge dbyj2etd nkoem kpoSm ppl aidikila th2ymn 2 zma v
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kontktusnutri | n2 c®vou pro napSewl §9!| gmt8zr
jej?2 poranhDn2 by jisthND mohlo pSivodit :

Ks oub orpu§ stkibleS sTHV Ts e v § gHUBKASP.: MASAZA, 1;
NANKA, O. et al. Anatomical relationship and fixatiai tensionfree vaginal

tape Securint Urogynecol J Pelvic Floor Dysfun@009, vol. 20, no. 6, p. 681
688.

Na n8sleduj?2c2?2ch obr8zc2ch je dokument
uterinn?2pSf2tioymno st nutril] n? cC®WNYs pro

avt abul ce je pSehlednhD dokumentovs§8§no za
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Vari k- zn?2 vena uterina

17 a. iliaca externa |. sin.,i2vesica urinaria, 3 uterus

21



Nutriln2 c®va pro musculus obturator

( J . > e
)

1 7 vesica urinaria, 2 fascia musculusobturator internus, 3 musculus

obturator internus I. dx., 4corona mortis

22
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Tabulkasv 1T s | e d kSwpoZioV I

leva strana

prava strana

v malpozici

subfascialné

Primérna Priméma Umisténi Primérna Primeérma Umisténi
vzdalenost od  vzdalenost od vzdalenost od  vzdalenost
hrotu TVT-Sk  hrotu TVT-S k hrotu TVT-Sk  od hrotu
hornimu okraji nervus hornimu okraji  TVT-S k
ramus superior  obturatorius ramus superior nervus
ossis pubis (cm) (cm) ossis pubis  obturatorius
(cm) (cm)
Fixované 1 2,17 1,67 intramuscularng 3,00 2,17 intramuscularné
Fixované 2 5,17 4.83 v malé panvi 5,17 5,33 intramuscularnd
Fixované 3 3,33 0,67 intramuscularnd 3,83 1,17 v malé panvi
Fixované 4 4,17 3.33 v malé panvi 4,83 2:17 intramuscularné
Fixované 5 4,83 3,17 subfascialné 5,17 2,83 intramuscularns
Fixované 6 4.83 2,67 v malé panvi 5,67 4,17 intramuscularng
Fixované 7 4,17 2,17 v malé panvi 5,00 3,17 intramuscularné
Fixované 8 4,83 2.83 v malé panvi 4,00 1,83 v malé panvi
Fixované 9 5.83 4,83 v malé panvi 5,83 5,00 subfascialné
Fixované 10 517 3,33 v malé panvi 4,67 2,83 subfascialné
Fixované 11 4,00 2,83 subfascialné 4,17 2.67 v malé pa’nvi
Fixované 12 4.17 2,50 subfascidlné 433 3;17 v malé panvi
Fixované 13 4,17 3,17 v malé panvi 5.83 3,83 subfascialne
Fixované 14 5.83 4,67 v malé panvi 4,17 2,67 intramuscularng
Nefixované 1 4.33 2.33 intramuscularné 3,33 1,17 intramuscularng
Nefixované 2 4,17 2.67 subfascialné 5,00 2,83 v malé panvi
Nefixované 3 3,17 1,17 v malé panvi 4,33 2,17 v malé panvi
Nefixované 4 4,17 2.83 v malé pgi_n\ri 5,67 4,83 v malé pé_nvi
Nefixované 5 5,67 4,17 subfascidlng 5,83 3,83 v malé panvi
Nefixované 1 4,33 2,67 3,67 1,00
v malpozici intramuscularng intramuscularné
Nefixované 2 4.33 2.83 4,83 2,67
v malpozici subfascialné v malé panvi
Nefixované 3 3,67 1,83 4.33 2,17
v malpozici v malé panvi v malé panvi
Nefixované 4 3.83 2.67 5.83 4,67
v malpozici v malé panvi v malé panvi
Nefixované 5 5.67 4,33 5,67 3,67

v malé panvi
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TVT-S U

Druh8§ studaepgeku-8smW&iilci HsezS&I Bdali
fi xovamitcih nefi xovanich ideflitkyspBeldocheons |
studim roz®Bslkgmbydeg mpavedeny do pozice

Ve skupinh f iaxporvTamdrcnhg§ tvixid 8§byelnost od o
vlevo 2,8cm (SDO0,87)avpravo 2,2 cm(SD1, 24) . PrTmDrn8 vz
hor n2z ho okr #rossis pubistagslieve 3 Ipoen(SD 0,86)avpravo

3,97 cm(SD0,83). Ve 38890 d o gklpod Tni ku zavadDDiltedy do ma
skrzfascamuscul us obtur akma| dwn®@meu viddoomsTmir .e
pS2 pgdNf i x o vazna®haed 1D Nrkadtaktusnervus obturatorius

avj ednom pS2pad¥t Msynl®m z aksoandnbel knortis i
anastom-zou meaziliaca pov e d A an, v a@bikatoat n N v

ap ov o d aimacaexdesral i avirausnflexailium profunda.

Nanefixowdrelcchhh btyl y vTiispredkiyr npSo dwodh®l er
obturatorn? ha2®em(Bll,1l)averavo 2,1 ogm(SDO0,97).
PrTmDrn8 vzd8l enost od akorsn3 h cavigMdrka®) & y
3,6/ cm(SDO0,87)avpravo 4,3 cm(SD0,91). Dopr ost oru mal ® p 8§
proni knut o eh&dkrjStdkpar achddnl2o mol ov®ho
avi ednom pS2 pad kdntaktuscorpridniortiz a v a d N |

Obrazov§ datkulkpevnitsalceed ky j sou3-#{0BKA,§st 2
P.; SVABIK, K.; MARTAN, A. et al. Aserious bleeding complication with

injury of the corona mortis with the TV$ecur procedure: two cases of contact

of TVT-S with the corona mortis during cadaver study.Urogynecol J Pelvic

Floor Dysfunct2010, vol. 21, no. 9, p. 1971180.

ap S2 166 HUBKA, P.; NANKA, O.; MARTAN, A. et al. TVES in the U
positionanatomical study.Int Urogynecol J Pelvic Floor Dysfunctdoi:
10.1007/s0019P10-12395.

24



Vztah zavadD| e ke corona mortis

17 a. iliaca externa l. sin., 2a. obturatoa |. sin., 3i corona mortis, 4 uterus,

571 vesica urinaria
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Tabulkasv 1T s | e d kSwpoZieV O

leva strana prava strana
Priméma  Primérna Umisténi Primérna Priméma Umisténi
vzdalenost od vzdalenost vzdalenost od vzdalenost
hrotu TVT-Sk od hrotu hrotu TVT-Sk  od hrotu
hornimu okraji TVT-S k hornimu okraji  TVT-S k
ramus superior nervus ramus superior  nervus
ossis pubis  obturatorius ossis pubis  obturatorius
(cm) (cm) (cm) (cm)
Pixovans 1 3.33 2,83 v malé panvi 4,00 2,83 v malé panvi
Fixovansd 2 3,33 433  intramuskularng 5,17 3,33 v malé panvi
Fixovinc 3 5,83 4,17  intramuskularng 4,00 4,67 v malé panvi
Fixované 4 4,83 3,83  intramuskularné 5,33 4,83 intramuskularné|
Fixované 5 3,83 2,17  intramuskularng 3,83 2,67 v malé panvi
Fixované 6 3,83 2,17  intramuskularng| 3,67 2,33 intramuskularné|
Fixovans 7 4,83 2,33 intramuskulamg 3,67 2,67 subfascidlngé
Fixovans 8 3,17 2,33 v malé panvi 2,67 0,00 v malé panvi
Fixovan&9 3,17 2,33 v malé panvi 4,83 3,67  intramuskulamg
Fixovan& 10 3.67 2,33 subfascialng 3,33 2,83  intramuskulamg
FixovanZ ii 2,67 1,67 v malé panvi 2,83 1,67 v malé panvi
Ficovand 19 4,33 3.67 subfascialng 4,67 3,67  intramuskulamg
Fixovatis 13 3,83 2,67  intramuskularng 3,67 2,83  intramuskularng
Nefixované 1 3,17 3,17 v malé panvi 4,83 300 intramuskuldrng
Nefixované 2 4,83 2,83  intramuskularné 4,67 2,67 intramuskularné
Nifixovans 3 2,83 0,50  intramuskularng 2,83 0,50 v malé panvi
Nefixovand 4 4,33 2,83  intramuskularng 5,17 2,33  intramuskulamng
Nefixované 5 3,17 1,67 v malé panvi 4,17 2,33 intramuskularné|
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Ajust

Dalzgkkoumanou apSskosuVtboymt o pS2padh se sc

zj eden8cti &plxtoivamdfcihxawldnl ch tRI . PrTIm
prvku od nervus obturatorius Byu  f i xovanTl cHd cni(800,85 | ev o
avpravo 4,2 cm(SD0O, 95) . Fi xace do obtur8torov®

bylav68,1% ap Si zapol ten? Kkfixaé goandsEulus ébtinatord o g 1 «
externus ,lsie jedagnuosVes6dBou WS2pdadeéoh
kzaveden?2 praaeésixbSlamDapmNEmdrecdh vzyd §1 e
obturator nz hocmiSD0,49avpravoe3ydam (3D 0HA3). Fixace

do obturat or ave0%apnshir &mayp od It §n2 i obtur
fixace vc2 1l ov®m m2 su9D% ¥pedgemo pS®R)paddgl(clo0

kzaveden?2 prevesi k8l nDnD.

PSi statistick®m hodaS@atistcky sign2f s tkfaim2t n #
rozdz2ni cm®nhN pSi srovng8§n? vzd8l enost?2
signifikanoobporzozwAI®mapd < srovngnz vgec
fi xoamef8i x o v,ato§ak p & inattedty tak Wilcoxonowa testu.

Vzhledem kt o mu , ge statisticky signifikan
srovng§vegn2 prav® strany, advd spedkd@& p8
rozli gejne asSderbgn Sit wowmdbi x @segpnoS8dD Mt 1

prov®st statistick® zhodnocen?2.
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TVT-O

PSedposledn?2 zkoumanouO.p&8§N&obutbygat ikl fa
t Dl ech bylpyl bos¥@Ayapdukc2kyd e3 MAmMI X 20

(malpozice) Takt ®¢ na pnt i nefi xowm2nd tcihn yt I
vmal pozi ci . Na | pac$il ebdynl2yc hk opndtet itnly pol
vygadov§8no dl e operaln2ho postupu. N a
vzd8§l enost od pSedn2ho F7am@D&o%A)vievdt ur at
a7,14mm (SD7,52) vpr avo. Pr TmDr n§ vzd8l enost
obturator n? hto®tnoe r svkénpi (BDAa518vjevo a 8,3 mm

(SD7,12) vpravo. Vg e s t i pS2wpdaoy! 62 k,pdS&kadmz mkt

ram®nkem ¢gae sttaik tpB§2 ppadech dogl o ke kont a

Na skupinh nekfonxloevtainnlacnhi tgdatsnD pol oho\
podobn®. PrTmRrng§ vzd§lenost od pSedn?
8,00 mm (SD 2,74)vlevo a 8,00mm (SD5,70)v pr av o . PrTmRrng§ vz
zadn? ho r am®n keavu lyla 5,@mma($0b,00) Aekioca 8, mm

(SD2,74) vpravo.Ve dvou pS2padech (20mS®wYyndmg!l

ram®nkepedaom (10%) se zadn?2m ram®nkem.

Ve skupinh nefixovanTch t NI s e Spr 8v
prTmNRrng vzd&§lzenmwo srta n®ch kmSe bt ur atior n2 ho
2400 mm (SD4,18)vlevo a 23,0 mm (SD5,70)v pr av o . Pr TmDrng
od zadn?2ho ram®nka o0btOmm4&4SDb,70n¥levacoa ner v
23,00mm (SD4,47) vpravo. Ani vj enom DpnSe2dpoagdl o takiue k on

sram®nkem obturatorn2ho nervu.

Ani viednom e v @&SélpadT mredmigk mutk skrz musc

7

internusdgppr ost oru pSed molovim mRchl Sem.

PSi statistick®srkppirrow nf§in®o wd rsll eld ktTRI1 2
gpatnh pdl okormbhei mnami edfelay | st ati sti cl
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odchylka St ati sticky vIiznamnl rozd2l byl
skonl] et i nami um2 st NDn?2 mi spr8vnh dl e op¢g

skupinami.

Ke skupiOnBeTVE(geHUBISR B.;0NANKA, D.; MARTAN, A.

et al. Anatomical study of position of the TMJ to the obturator nerve
influenced by the position of the legs during the procedure: based upon findings
at formalinembalmed and frestnozen bodies.Arch Gynecol Obstetdoi
10.1007/s0040010-17758.

Kmodi fi kovan®muO, p oksdtyu pjue To&/dl i gnT zpTso
p8sky, s e v &NBEUMAN $12 HUBKA P.SMARTAN, A. et al.
Modified needle route for potential reduction of the trabturator insideout-

related high pain: acadaveric studyGynecological Surgeryp. 1-4.
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TRsnl vztafWTOkvadBhehtmur atorn2ho nervu

17 musculus adductor longus,j 2Zamus anterior nervi obturatorii,i3musculus

adductor brevis, # ramus posterior nervi obturatior
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Tabulkasvi sl edky s®©uboru TVT
Priméma Priméma Priméma Primérma
vzdalenost od vzdalenost od | vzdalenost od  vzdalenost od
r. anterior r. posterior r. anterior r. posterior
n. obturatorii  n. obturatorii | n. obturatorii  n. obturatorii
vlevo (mm) vlevo (mm) | vpravo (mm)  vpravo (mm)
Fixované 1 5 0 5 10
Fixované 2 0 2 5 0
Fixované 3 15 10 5 10
Fixované 4 0 0 5 5
Fixované 5 15 5 5 10
Fixované 6 15 15 0 25
Fixované 7 0 15 5 10
Fixované 8 5 10 0 0
Fixované 9 20 20 0 10
Fixované 10 0 10 10 5
Fixované 11 15 10 10 10
Fixované 12 10 5 30 20
Fixované 13 10 15 10 0
Fixované 14 10 0 10 10
Nefixované 1 25 25 25 20
Nefixované 2 25 30 25 25
Nefixované 3 20 20 15 20
Nefixované 4 30 25 30 30
Nefixované 5 20 15 20 20
Nefixované
v malpozici 1 5 10 0 10
Nefixované
v malpozici 2 5 10 5 10
Nefixované
v malpozici 3 10 0 15 10
Nefixované
v malpozici 4 10 0 10 5
Nefixované
v malpozici 5 10 > 10 5
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TVT Abbrevo

Posl edn? zkouman o uanpo&dsikfoi vkooaTsmégtbreydsosuk b y |
Tato zkr 8cen8 tabyn saedmatiBiahadwatn2d g 8skKkupi r
stthha cog by kofé ne ndBIgtSigzdiBkeddn2ho nebo =z
ram®@abt uuratorn2ho nervestudak lbyl@skgtcyVy
(pSa&?M ok transobtur8§tompoPozavkdahetizgv
v2cej ine® zkou Mzilad®mkp ® snkiyestigleop®8 sk 8c-@ TVT
nedokplroni knut? zavadhD| e do prevesi k81 n
pouze sl edov 8 nawe vztahdkeo bk aam |82 o p & sU®smme mbr §
fi xovanT cthe dty RBppoS eosvni Ih N p aSk opnal diflembraa

obturatoria.Vj ednom p S2psed BarKabe, h28auedv emusculus

obturator internusan e d oasagnhil do obt ur aMpol¥tniz pr32npbar d8
(31,25%) bylap8asa tmuscul us obturator eadoer nus,
skupiny addUgosrdgdszehndv o) mpPremidad ech |
do skupiny &aaddpktdoom smedgadlODh®m pS2pa
10mm Anivi ednom pS2padhD nebyl sphbtmnamémom§m?

nervem nebo jeho ram®nky.
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Anat omi ¢ k @ saubdocuh y | k' y

PSi sl edovgn? frakoisnvee | ®@ins lshyldato cw r o n
anastapmzo raowv2m VpS2padhN pSBsUy bYMNTpozor
kontakt tfauadhDlae &@sStion-oznotucbylp hkdovd§mhot
znak sl edovs8n v 1 s k y tvcapalise gbteratoriuso fiemt§ | n 2 h
prepg i t one8Il n2 tuk je relativnD kompaktn
duti nyakh @irdn2vypl Rovadanvadlimrsl oprtastacror i
| et no%ijte 4@omNrnN vys®ikgadmi go@aPok!| adu
of yzi ol ogi csldehom§led By aby Newtd, vpadguwRe ve
pS2padech byl tento preperit onkt8®tne t L
| 8§st i s e a 2 SHUBKApS;2SPACKOVA, J.: NANKA, O. et al.
Existence of the preperitoneal fatty plug and hernia inratbiu canal.Ceska
Gynekol,2010, vol. 75, no. 3, p. 26811.
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Diskuze

Nage visledky TVMmS gk Rpozici H, Stakevipozici U
ap &gAjustj sou vTbec prvn2mi jagmatd b mBtak¥ma n T mi
mezi n $riadn ?

VpSedchoz? @akadasereahdbiylp ¢ b ¢ifhtr ya z n Bkuping kdy 2
aut oSi wyvmlz onvla |diag ey &8h a@0ND souboru se
zf ednoho IniDkmp a kb c @wndletal, 2007 Whitesideet al,
2004. Bez ohledu ap S2 padnou skl adBl jednoho p
dnl at ] akyMaode vseisvdyregdnotll2tve® sysk d il my)
kol em patné§ct,iatedg ) S aw)ypg wsi®ie svaullil pov NDdn?2

hodnotou
Vihody a nevl hmdey ifxioweawd rcThe it 1Rd

P&ikoum§n? zaveden? rTznT ch I mpl ant 8t T
nefi xovamiS8xotvaBle&.i xoaama§ 2 t Blv® i pSpdnygst i
Vihodou fixovanich tnRlI je dobr§8 pSehl e
| asapreparacek val i t n2 obr abek 8 Ixébo Kuste oMtFeaadS® .
vtom, ge struktpatpkj seuzmepdeynBl p8®Kky
operace. Nefixovan8§ tRlagmajtedyupolbheds
mogn® d2ky pol cshaw8m2vmatk aorel§8dtnionru oper ac
hor g? p Savhyl seadknionsit 2 paljasav &y falyahlgst bi | it

preparace.

Nage kombi naaneeffiixxoovvaanrplochd ¢ ddd ylez ku mu u
nebo®3ky modgnosti @f owxoatamavitisx cevdikhyk crh
mT ¢ etm&odnotit zdab Dhem fi xace d,oct@&dgn?2urkeg Rume

mnohem | ®pe dokumentovat visledky vizki

Dal g2 pSednatsWP ed&H a@tkamuc m®m Ys taggouu | e

odk &zp& o vV Ikd é 2 k@ mn ®an &lpfetb ¥ Saeb2 s k §v at da
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souhlasyA| k ojlei vw 1 arkeifmi xo v a nmocghj Te, Ntl etcdh v g dy
kit i ckT m m2 stkedny pjreojrekttru® pro kagdl | ec

souhl as etick® komi se.
TVT-S

Nap S2kl adu -Pb§lskoykigizvy Tje teoretick® pSedp
pPp8skyk Sygaalk 0 zam®&as i @ @ c e akadheelegi{Hubka et al,

2009 Hubka et al, 2010 bylave s kldindkly popi sovanou Y%:
(Khandwah et al, 201Q Kroftaet al, 2010a Martanet al, 2007 Martanet al,

2008a Martanet al, 2008k Meschaet al, 2009 Tommaselliet al, 2010Q.

Nag2m urogynekobympiopkiam gt Tkmemp | i kace h
z av e I\ 8% pozici H(Masaa et al, 2009. D> ky nlylp8nD pitvDh
nalezema atypickinut r i AlmB g 2ca®?v apmugtulu$ ebtumtor internus

avy g i vmupctilus2obturator internuHubka et al, 2009. Dalo by se
pSedpokl §dat, ¢ge pSi poranRn2?2 nutri] n?
mPDI|I o dopgpdrnt &knn2 z8stavhD kwveoBwadnmedtd d?2 ky
musculuo bt ur at or i najeedu® § ter goBt@adtarbganab ma n
druh®@muaswil us obturator internus. PSi

vgak bude tento mechani smus m®&nhD pravd!l

Pokud kEev§8E&kel ch ko48plpiSk smadz & mpodie M,V T
kdy d&pgt an Darortis(barssoret al, 2010,p Sedpok | §,dal n &
ge t atikacekzoikhglp n@eed odr g e n azm weddu?pm zavad
pozice U(Hubka et al, 20108 Tent o p Sbeydipok§ saldedpndI po't
ozn8§men?2 koenpdparaRed & ke g 2 m(Goldreshéetral, 2017).

Publi kace nagenhpomohlyi mmundig®heek® republ
anivzahranil 2 jig pr aklVi-2,kyk tneerp8 jalgpé v & k #.
znal nD akeydl i pogsi®musjnee & kkhdohk8yns?2a,mot na8 p 8 s
nebypd o b Se ada svald e n
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TVT-O

Znag?2 (ubkadet &, 20100 na fi xovanlch &kadaver e
um2stNn2 p8sky je znalipB2f NmapglFi@y tnan 2p o
v e s hpoSdeld csh o (Hihoulettaly2D072 kt er § vstptiskickop o st r §
hodnotuzd Tvodu poset @xe¢nAahjy@ednom jedi n®m p.

PSipm®mM postavdost khoerlkey®iefl Jnexd ekMzawmuw N |

nedost §vg8 do bl2zkosti pSedn2ho .nebo
VpS2padhN nedostateln® flexe, pS2padnh
zavadDnDl]| dostat dto Ramus haoteridr Resvin @bturdkdrii? j&@ k o
odpovRdnl za inervaci muscul us pectine
adductor brevis, musculus gracilissee nzi t i vn?2 i nervaci Vni
Ramus posterior ner vi 0 b t muscaltsadductor | e o©

brevis amusculus adductor magnus. Vzhledemd k pl oneur 8| n?2 [
nNDkterTch svalT mTge blt poranhRn?2 je

klinicklTch zn8mek.
TVT Abbrevo

U dal g2 z p8skovich operac2 TVTkaAbbre
zasahovat | e sdpoo Rmuscul us obturator I nternus
pTvodn? p-@ snkideo UtV T kdy se nemBhDn? traje
apostup jeejreadnd S enDpg h@rbfitp et alx 2010b
Meschiaet al, 2007 Oliveira et al, 2011 Tommaselliet al, 2010. Samotns§
p8§skaOTWyl a zkr8§cena na popwhkal ednvvam§ ¢ t
d2ky t®t o d®l ceonebupgdeny asattoktndnm T st e
cog eliminuje riziko tvSdidlea bp 8386t m\S§ pa
dr 8gdnNn?2 obturatorn2ho nervu. Tat o kon
aodstranhDn?z p8&ktyu mEHaaewiAkeley &b, 2009 Meuman

et al; Roth, 2007. Zn 8§ mi proveden® studie plyne,
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Anatomick® odchyl ky
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Abstract

Objective The objective is to describe the anatomical
localisation of tension-fiee vaginal tape Secur (TVT-S) in
the H-position regarding possible injury of vessels and
fixation site.

Methods We placed TVT-S inserters bilaterally in 14
embalmed and five fresh frozen female bodies. After
dissection, we measured distances from the obturator
bundle (obturator nerve and obturator vessels).

Results In embalmed bodies, the mean distance of TVT-S
from the obturator bundle was 3.05 cm (standard deviation
(SD) 1.18 cm) on the left, 3.07 cm (SD 1.17 cm) on the
right. Perforation of the fascia of obturator internus muscle
occurred in 46.4%. In fresh frozen bodies, results were
fundamentally similar. Injury of variable vessels can occur.
Conclusion There is a minimal risk of injury to the
obturator bundle during TVT-S; however, there is a
significant risk of inserting the TVT-S inserter into the
obturator fossa. The position of TVT-S does not change
significantly after legs mal-positioning.
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Introduction

Since its invention by Ulmsten [1] in 1995, the tension-free
vaginal tape (TVT) has gained great popularity due to its
efficacy [2, 3] and safety, becoming the standard treatment
of stress urine incontinence. Nevertheless, complications
such as bowel injury [4, 5] and haemorrhage [6, 7]
prompted the search for various modifications. It was
Delorme [8] who first introduced TVT trans-obturator tape
(TOT), which avoided the retro-pubic space and hence
minimised the risk of perforation of the urinary bladder. In
2003, de Leval [9] introduced TVT trans-obturator inside-
out tape (TVT-O) to further minimise the risk associated
with this procedure. The differences between TOT and
TVT-O have been described [10-13]. However, TVT-O
entails the risk of haemorrhage [14] and damage to the
anterior or posterior branch of the obturator nerve,
especially when hip joints are in insufficient flexion [15].
A new method of TVT, known as tension-free vaginal tape
Secur (TVT-S), aimed to reduce complications and was
introduced in 2006. Our first experiences were described by
Martan [16-18], showing lower efficacy in comparison
with previous TVT procedures.

TVT-S is intended to provide sufficient fixation with less
foreign material, reducing the risk of nerve and vessel
injury [19, 20]. The surgeon can choose between trans-
obturator (hammock) and retro-pubic position (U-shaped).
In the hammock position, the tape points with the tip
towards to the content of the obturator canal (obturator
bundle containing obturator nerve, obturator artery and
obturator vein). So far, there has not been any anatomical
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study focussed on TVT-S, so we decided to investigate
anatomical localisation, assess the safety of this method and
examine the fixation site of the TVT-S tape in the light of
reported haemorrhagic complication during TVT-S [21, 22].
To obtain higher quality photos, we used formalin-
embalmed female bodies, and in order to simulate more
accurately real-life surgery and decide whether the position
of TVT-S changes with the position of the legs during
insertion of the tape, we also used fresh frozen bodies.

Materials and methods

We performed TVT-S on 14 formalin-embalmed female
bodies at the Institute of Anatomy, First Faculty of
Medicine, Charles University in Prague, and on five fresh
frozen female bodies at the Institute of Pathology, First
Faculty of Medicine, Charles University in Prague. The
study complied with Czech and International laws on
science and research, and the study was approved by the
local ethics committee. The terminology used hereinafter is
based on current anatomical terminology (Terminologia
Anatomica by FCAT [23]). We have used standard
measures derived from the SI measures centimetres cm
(1/100 m), millimetres mm (1/1,000 m).

In order to evaluate the risks associated with TVT-S, the
surgeon Dbilaterally inserted TVT-S in the “hammock”
position, as described in the standard operation procedure
in procedural steps. This means a sagittal incision about 1
1.5 cm was made approximately 1 cm below external
urethral meatus, and with a small pair of scissors, two small
paraurethral dissections were made approximately 1 ¢cm in
length. Using the needle driver, the inserter is inserted into
previously dissected paraurethral incisions. The tip is
oriented at an angle of 45° from the midline, towards the
ischiopubic ramus, while holding the needle driver and
inserter so that they are parallel to the floor. The inserter tip
will be approximately in the 9 o’clock position. The inserter
is advanced, contacting the inferior edge of the pubic
ramus. Whilst maintaining contact with the bone, further
advance is made into the obturator internus muscle. The
same procedure is carried out on the other side. The bodies
were positioned as follows: formalin-embalmed bodies
due to the rigidity of the joints lying on the back with legs
in 30° abduction and 30° flexion of hips; fresh frozen
bodies lying on the back with legs in gynaecological
position (hips in 90° flexion). The surgeon is experienced in
various tension-free vaginal tape methods, including TVT-
S. During the insertion, he controlled the position of the
inserters by palpation, as in standard surgery. The first
author afterwards abdominally dissected the bodies. With
fresh frozen bodies, we studied whether localisation
depends on position of the legs. This was done as follows:

€ springer

After inserting the inserter with the legs in the position
recommended by the manufacturer, abdominal dissection
takes place. The tip of the inserter is localised and its
position measured, and then the inserter is removed, the
legs repositioned to 60° of flexion in the hip joint and the
inserter inserted as it would be during normal procedure,
apart from the position of the legs; the new location was
then measured.

The dissector identified the following structures: obtura-
tor nerve (nervus obturatorius), obturator artery (arteria
obturatoria), obturator vein (vena obturatoria), obturator
internus muscle (musculus obturatorius internus), fascia of
obturator internus muscle (fascia musculi obturatorii
interni), urinary bladder (vesica wrinaria). We identified
anatomical anomalies that were present.

The position of the TVT-S inserter was described as
follows. The shortest distance from the tip of the inserter to
the obturator nerve was measured. The obturator bundle
containing the obturator artery, vein and nerve is about
3 mm thick; we chose the obturator nerve because it is the
most visible and constant structure in the obturator canal.
Also, the shortest distance from the tip to the top of the
superior ramus of the pubic bone was measured (Fig. 1). To
describe localisation of the TVT-S tape in obturator fossa,
we used three groups of placement. The first was
intramuscular in the obturator muscle (ie. the tip was
deeper than 1 mm from the fascia of obturator internus
muscle). This position was considered the correct position
(Fig. 2). The distance of 1 mm was chosen because under
this value, the inserter was covered by only a few fibres of
muscle, which was spread apart, and the tip was already
vigible underneath the fascia of the obturator internus
muscle. The second position was subfascial (Le. the tip
wasg just underneath the fascia of obturator internus muscle
or covered by the muscle to a depth of less than 1 mm). We

O

Fig. 1 Orientation in small pelvis and drawn distances measured
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Fig. 2 Cormrect position of TVT-
S. I Pubic symphysis (symphy-
sis). 2 Urinary bladder (vesica
urinaria). 3 Uterus (uterus). 4
Left obturator nerve (nervus
obturatorius lateris simistri). 5
Left obturator vein (vena obtu-
ratoria lateris sinistri). 6 Left
obturator artery (arteria obtura-
toria lateris sinistri). 7 Left ob-
turator intemus muscle
(musculus obturatorius internus
lateris sinistri). § Anastomosis
between left obturator vein and
external iliac vein (corona mor-
tis venarum). 9 Left intemal iliac
vein (vena iliaca externa lateris
sinistri)

considered this position as acceptable (Fig. 3). The third
position was in the small pelvis (i.e. the tip penetrated the
fascia of obturator internus muscle into the small pelvis, the
tip was mainly paravesical and subvesical in the obturator
fossa in between the fascia of obturator internus muscle
and wurinary bladder). We considered this position unac-
ceptable due to possible damage to the bladder veins,
bleeding during and after the surgery and damage to the
urinary bladder, damage to varicose uterine veins.

The same investigator measured the distances in differ-
ent stages of the dissection three times and calculated the
mean distance. During the dissection, when the tip of

Fig. 3 Subfascial placement of the TVT-S with present nutritive
vessels for obturator internus muscle. 7 Nutritive vessels for obturator
internus muscle (arteria et vena nutritia musculi obturatoris interni). 2
Obturator intemus muscle (musculus obturator intermus). 3 Obturator
fascia (fascia musculi obturatoris interni). 4 Urinary bladder (vesica

+ 1

urinaria). 5 A sis b right artery and deep
epigastric artery (corona mortis arteriarum). 6 Right obturatory artery
and veins (arteria obturatoria lateris dextri cum venarum obturator-
iarum lateris dextri)

inserter could be visualised, the shortest distance was
measured to the top of superior ramus of pubic bone and
to the obturator bundle. The distances are measured again a
short time later, in the same way previously described, in
order to lower the risk of personal error during measure-
ment. If the tip was not visible right after exploration of the
lesser pelvis, it was located by palpation of the obturator
internus muscle and the urinary bladder. The thickness of
the tissue covering the inserter was measured as follows: A
straight cut through the tissue was made until the inserter
wag reached. After measuring the thickness of the tissue
covering the tip during the cut, the tissue covering the
inserter was gently dissected to investigate whether veins or
nerves ran through the cut or around the inserter. We
documented all the steps involved.

Statistical analysis of data was performed as follows: We
calculated means from triples of measured distances. From
these data, we estimated mean, variance and standard
deviation for the measured distance from obturator bundle
at the right and left sides in the group of embalmed bodies
and in the group of fresh frozen bodies. Statistical analysis
of distance to the obturator nerve was performed based on
these factors: difference in position of TVT-S placed in
fresh frozen bodies and embalmed bodies, difference in
TVT-S placed in fresh frozen bodies with legs in proper
position and with legs incorrectly positioned. Statistical
comparisons were performed using two sample ¢ test or
Mann Whitney test for differences between groups and
Wilcoxon-paired test for differences between left and right
side. All statistical tests were performed at the 5% level of
significance alpha using statistical system R.

Due to the small number of bodies in both groups, we
tried to estimate the number of bodies needed for
comparison of mean differences between groups. We used
two sample ¢ test, where one group has three times more
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objects than the other group, approximately. We made a
rough estimate of standard deviation SD from given data as
1.3 cm. At a 5% level of significance and with the power of
the test 80%, the numbers of fresh frozen bodies and
embalmed female bodies needed to detect the mean
difference delta are given in Table 1. Therefore, we can
see that with the required quality of test results and the
number of bodies in our study, we would be able to detect a
mean difference of approximately 2 cm. For detection of a
mean difference of 0.5 cm, we would need 71 fresh frozen
bodies and 214 embalmed female bodies.

Results

We studied 28 trajectories of TVT-S on embalmed bodies
and 20 trajectories (ten trajectories of TVT-S with the legs
in the proper position and ten trajectories of TVT-S with the
legs incorrectly positioned) on fresh frozen bodies. Table 2
lists the distances from the tip of the TVT-S inserter to the
obturator nerve, where the mean distance to the obturator
nerve on the left side was 3.05 cm (SD 1.18 cm) and
3.07 em (SD 1.17 cm) on the right on embalmed bodies.
The mean position towards the top of ramus superior ossis
pubis was 4.48 cm (SD 0.97 cm) on the left and 4.69 cm
(SD 0.83 cm) on the right on embalmed bodies.

We obtained fundamentally similar results on fresh
frozen bodies: The mean distance to the obturator nerve
on the left side was 2.63 cm (SD 1.08 cm) and 2.97 cm (SD
1.43 cm) on the right. The mean position towards the top of
ramus superior ossis pubis was 4.30 cm (SD 0.89 cm) on
the left and 4.83 cm (SD 1.03 cm) on the right.

The position did not significantly change after incorrect-
ly positioning the legs to 60° flexion in the hips: The mean
distance to the obturator nerve on the left side was 2.87 cm
(SD 0.91 cm) and 2.83 cm (SD 1.40 cm) on the right. The
mean position towards the top of ramus superior ossis
pubis was 4.37 cm (SD 0.79 cm) on the left and 4.87 cm
(SD 0.91 cm) on the right. However, the distance to the
obturator nerve is not the sole parameter according to which
we consider the safety of TVT-S.

Table 1 Number of bodies needed for detection of mean difference
delta (alpha=5%, power=80%, SD=1.3 cm)

Numbers Fresh frozen bodies Embalmed bodies
Delta=0.5 71 214
Delta=1 18 54
Delta=1.5 8 25
Delta=2 5 15
Delta=2.5 3 10
Delta=3 Z 7

@ Springer

‘We measured the position of the TVT-S tape. The
nutritive artery for the obturator internus muscle can be
seen in Fig. 3, with the tip of the inserter within a very short
distance (approximately 5 mm).

The correct position was achieved on embalmed bodies
only in nine cases and the acceptable position in six cases
(a total of 53.6%). The unacceptable position occurred in
13 cases—46.4%. Results on fresh frozen bodies were as
follows: correct position twice, acceptable position also
twice—a total of 40%. The unacceptable position occurred
in six cases—60%. No change in position happened when
the legs were incorrectly positioned and the inserter was
reinserted. Injury to the urinary bladder by inserting the
inserter into the wall of the bladder or by penetrating into
the urinary bladder occurred in four cases from 38
insertions, which is more than 10% of cases.

Statistics showed that when applying the mean, there is
no significant difference between fresh frozen bodies and
embalmed bodies in the position of the TVT-S to the
obturator nerve or to the top of the superior ramus of the
pubic bone. Evaluation of the data of TVI-S on fiesh
frozen bodies with legs in proper position and legs
incorrectly positioned only indicated a statistically signifi-
cant factor (the distance of the inserter to the obturator
nerve on the right side) when using ¢ test; because of the
small group of bodies, we preferred the Wilcoxon test,
which did not prove statistical significance in any group.

Discussion

We have established that TVT-S minimally endangers the
obturator bundle and that the position of fixation does not
change significantly with changing the position of the legs
from 90° to 60°. We also proved that the rate of correct
placement is relatively poor in comparison with other TVT
methods. The aim of this study was to describe the
anatomical location of TVT-S in view of inserting into
obturator internus muscle and possible risk of damage to
the obturator bundle. We succeeded in indicating possible
complications, such as severe bleeding, after this procedure
when describing the variable nufritive vein for obturator
internus muscle.

There have been some promising results of industry-led
research with TVT-S [19], indicating that the short-term
failure rate was only 3%, with no complications during 150
operations. On the other hand, there have also been
indications from independent researchers that the failure
rate can be much higher [17, 18, 24-30]. We recently
experienced a case of haemorrhagic complication during
TVT-S [22], and others have also reported severe haemor-
rhage [21]. Faced with the lack of anatomical studies of the
location of TVT-S, we searched for a possible explanation
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of this relatively high failure rate. As we have documented,
haemorrhagic complication can be caused by the nutritive
artery of the obturator internus muscle (see Fig. 3).

The advantages of using embalmed bodies include better
visualisation of the anatomical structures, easier anatomic
dissection, more time for studying pelvic floor and steady
relative position of the anatomical structures.

The disadvantages are rigidity of the body, with
movement in the joints virtually impossible, and fixed
position of the anatomical structures, which is more
difficult preparation for insertion the tapes. Despite being
unable to provide exactly the same conditions as during real
surgery, we established on fresh frozen bodies that the
trajectory of TVT-S does not significantly change with the
position of the legs.

‘What could be disputed is the immobility of anatomical
structures. During real surgery, mobility of structures is
possible and therefore risk of injury to the important
structures such as the nerves and veins, caused by the tip
of TVT-S, could be lower. This also prompted us to use
fresh frozen bodies.

In certain cases, where the TVT-S inserter penetrated the
fascia of the obturator internus muscle, the operating
surgeon sensed a loss of resistance. Although we cannot
prove that loss of resistance means perforation of the fascia
of the obturator internus muscle, in our opinion, this is the
most probable explanation for this sensation.

Perforation of the fascia of the obturator internus muscle
cannot really be evaluated in comparison with our clinical
experience due to the low rate of severe complications.
‘What we have witnessed several times on ultrasound is that
the tape is not fixated and it folds (Fig. 4). This was always
accompanied by recurrence of stress urine incontinence. We
think that this happens when the fascia is perforated. The
inserter was always pointing cranially and laterally, ie.
from the obturator internus muscle towards the fascia of
obturator internus muscle, not very parallel with the fascia.

Fig. 4 Folded TVT-S tape on coronary section

) Springer

Therefore, for the surgeon, it would be just a matter of
pushing further (inserting the inserter more than necessary)
to penetrate the fascia. It seems to us that using a different
shaped inserter, perhaps with a slight bend at the end, could
help to fixate the tape laterally back into the obturator
internus muscle even in case of perforation of the fascia of
obturator internus muscle.

Due to the size of the tip of TVT-S, we feel that the
movement of the inserter should be as minimal as possible,
so as not to damage the surrounding structures. Excessive
movement, shaking or rotation of the tip in case of
perforating the fascia would probably tear the crucial
fixation point in this case, considering the thin tissue of
muscle around it, the tape would probably not hold
properly on site. Failure would be the logical outcome.

We cannot agree with the recommendation of the
manufacturer to twist, shake or move the inserter tip after
positioning it. In cases when the fascia of the obturator
internus muscle is perforated, which happened in our study
in 46.4% of embalmed bodies and 60% of fresh frozen
bodies, excessive movement might enlarge the hole in the
fascia, which could in turn reduce fixation; the tip could
also tear or puncture veins, as we personally experienced
and witnessed during the dissections. In case of perforation
of the fascia of obturator internus muscle, haemorrhage
from obturator internus muscle will be less likely to stop
spontaneously by compression together with the obturator
membrane, the fascia of obturator muscle can be regarded
as a compartment.

Perforation of urinary bladder, which occurred in more
than 10% of cases in this study, is in striking contrast with
our clinical experience, where with 160+ patients who
underwent TVT-S in our department, we have had
perforation of urinary bladder only once; in other clinical
studies, this complication did not occur frequently either.
The explanation for this may be that with formalin fixated
bodies the urinary bladder, like other tissues, are in steady
relative position. Also, during the sele perforation of the
urinary bladder in case of fresh frozen bedies, the lesser
pelvis was fibrotic and the dissection was difficult.

The success rate of fixation in the obturator internus
muscle in this study is almeost identical to our success rate
of treatment in long-term follow-up after the TVT-S
procedure (62%) [18].

The hand preference of the surgeon may explain the
different results on the left and right side. We think that a
well-experienced surgeon is trained to perform the surgery
on both sides with virtually the same outcome. After many
operations, the manner of insertion is stable on each side.
Statistical analysis also failed to prove significant difference
on the right or left side in any of the procedures.

The size of our sample could be questioned; as far as we
know, common sizes of similar anatomical studies range
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from five to ten bodies. We used 14 embalmed bodies and
five fresh frozen bodies. Despite using a sample two to four
times bigger than usual, for truly valid statistical data,
further research needs to be done. As stated under “Material
and methods”; hundreds of bodies would be needed to be
able to detect a mean difference of 0.5 cm.

Our group is still small, and we would like to investigate
further in order to provide more precise statistical data. We
would like to also focus in future more on the arterial and
venous system in lesser pelvis.

In conclusion, we succeeded in providing an explanation
for severe haemorrhagic complications during TVT-S
surgery. The course of the inserter is less often confined
within the body of the obturator internus muscle than
anticipated by the manufacturer, and it often penetrates into
the lesser pelvis, thus risking visceral injury. The course of
the tape does not seem to change if hip flexion is changed
between 60° and 90°.
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